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FRONT	MATTER	

INTRODUCTION	
	
	
	

PREFACE		
 

Foreword	
 
Patients present with symptoms and not named diseases. 
Faced with a clinical problem, it is insufficient to know 
individual diseases; rather, being able to work forward 
from symptoms to diagnosis is key. Memorized lists of 
differentials are burdensome and unhelpful; it is far 
better to have well-reasoned algorithms that not only lists 
differentials, but also identifies what are likely vs what is 
unlikely but critical to exclude, and how to distinguish 
each differential from the other in a particular patient. 
 
These notes attempt to suggest a thought process that 
leads towards diagnosis, incorporating history, physical 
exam, and initial investigations. I emphasize clinical utility 
over theoretical beauty, favouring clinical differentiators 
over pathological classifications as branch points in the 
schemas. Diseases predominantly managed by different 
specialties are discussed simultaneously – the dichotomy 
between ‘medical’ and ‘surgical’ disease is false anyway. 
 
Some cautions are in order. First, clinical reasoning needs 
to be fluid and flexible, and not a ‘checklist’. Do not 
memorize an approach, rather, make sense of it and work 
it out. My aim is to describe the thought process, rather 
than provide a protocol to follow. A useful exercise 
would be to read the suggested approach, set it aside, and 
without referring, attempt to draw out the approach in 
flowchart form from first principles, as well as logically 
deduce appropriate initial investigations. Then look again 
at the suggested approach and note what you have 
missed out.  
 
Secondly, this is neither a replacement for your textbook, 
nor a substitute for solid clinical reasoning. It is written 
to be concise, hence –  

• Knowledge of basic content, history taking, and 
clinical examination skills are assumed.  

• As the focus is on differential diagnosis and initial 
workup, detailed investigation and management of 
individual diseases is not discussed. Use approaches 
as a roadmap to read up on individual diseases. 

• Images are omitted for the sake of brevity and to 
sidestep copyright issues, do look up relevant 
photos and radiographs.   

• Rare diseases are usually excluded. 
 
Note that the approach to paediatric patients is different. 
Using these without modification is a recipe for error.  
 

Finally, clinical acumen can only be developed by seeing 
patients – they are your best teachers, inspiration, and 
source of creative inquiry. No two patients are alike; any 
approach has to be tailored to the individual. Differential 
diagnosis is an interplay between pattern recognition and 
critical thinking – the best algorithms are only of limited 
benefit if you have not accumulated sufficient ‘illness 
scripts’ from clinical encounters for pattern recognition. 
 
These notes remain a work in progress. I hope that you 
find them useful, and that it might perhaps make a small 
difference to your future patients. Above all, medicine 
cannot simply be an academic pursuit; learn these well 
with patients at the heart of it all. 
 

- Nigel Fong 2016 
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Disclaimer	
 
This is a continual work in progress and will periodically 
be updated and corrected. Use only the latest version: 
download from www.nigelfong.net. Do not send each 
other old versions. 
 
Every effort has been made to ensure accuracy, but there 
will inevitably be errors and omissions. Please help to flag 
any mistakes to nigelfong@gmail.com. Suggestions and 
contributions are also most welcome. 
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APPROACH	TO	APPROACHES	
	
Clinical medicine is not easy. The learning curve is steep 
and the wards overwhelming. Where do I start? By 
knowing why you do what you do. Why see patients? So that 
you can help them. Why take a history and examine 
patients? So that you know what’s wrong with them, and only 
then you can help them. Diagnosis is the first step, with no 
diagnosis you cannot treat. 
 

Taking	a	history	
 
Taking a history is not simply ‘talking to patients’ without 
direction. Neither is it memorizing question lists (e.g. 
SOCRATES), or following a template. These approaches 
guarantee you an ‘incomplete’ history.  
 
Start by letting the patient talk, do not cut them off too 
quickly. Ask open-ended descriptive questions (please tell 
me more?); get a sense of the symptom complex (see 
box) and the patient’s concerns. Then narrow it down, 
aiming to answer (at least) the following: 
 
1. Diagnosis: use differentiator qn & symptom complex 

• What are the differentials? Ask about red flags, 
rule out dangerous conditions.  

• Descriptive features of the diagnosis: e.g. in colon 
cancer, is it likely left-sided or right sided? 

 
2. Etiology: what is the cause of the problem? 

• Look for secondary causes – keep asking why. Is 
this really essential hypertension or is it secondary to 
kidney disease? Why did this patient get a seizure? 

• What are the patient’s risk factors? If the history 
resembles COPD but the patient denies smoking – 
is this really COPD? Take a hard look at the 
history, and consider second-hand smoke. 

• Any precipitating or exacerbating factors: if it 
has been a while, why does he come now?  

 
3. Severity: how bad is the problem? How has this 
affected the patient? 

• Are there any complications of the disease? E.g. in 
a diabetic, ask about macrovascular (CVS, stroke, 
PVD) and microvascular (nephropathy, neuropathy, 
retinopathy) complications. 

 
4. Management: what has been done? 

• Has the patient been to another doctor? Taken any 
medicines? Any improvement?  

• For chronic problems, is it well controlled – both 
subjectively & objectively (e.g. HbA1c)? Is the 
patient compliant to medication and follow up? 

• Any side effects or complications of treatment? 

• Does the patient have any concerns? 

	

	Using	the	Symptom	Complex	

Dyspnoea alone has a broad differential diagnosis but the  
combination of symptoms suggest specific conditions:  

Dyspnoea + Diaphoresis Myocardial infarct? 
Dyspnoea + Recent op Pulmonary embolism? 
Dyspnoea + Chest trauma Pneumothorax? 
Dyspnoea + Stridor Upper airway obstruction? 
Dyspnoea + Cough + Fever Infection? 
Dyspnoea + Atopic symp. Asthma? 
Dyspnoea + Cachexia Tumor? 
Dyspnoea + Pallor Anemia? 
Dyspnoea + Weakness Neurological cause? 

 

Physical	examination	
 
While not ostensibly the focus of this set of notes, 
physical examination follows the same principles: after 
examining the patient, you should know the diagnosis, 
etiology, severity and complications.  
 
Physical examination is not simply about going through 
the steps. Have a schema. Examine with brain turned on 
– piece together the clues and fit it into your schema, not 
trying to recall the next step. This also guides you in what 
to look out for next. Remember that you can only find what 
you look for; you can only look for what you know. 
 

The	problem	list	
 
Patients often have multiple problems and many drugs. 
Consider disease-disease, drug-disease, drug-drug, and 
disease-environment interactions – for instance:  

• 70/M. Hx AF, BGIT, CCF. New stroke. Questions: 
Was his stroke due to atrial fibrillation? Is the anemia 
due to gastric bleeding from the aspirin that was 
given for atrial fibrillation? Does the anemia make the 
heart failure worse? Because of gastric bleeding, is he 
not getting the best treatment for stroke? 

• 52/M. Hx poorly-controlled T2DM, ESRF on HD. 
Now p/w SOB 2˚ fluid overload. Problem list:  
1. SOB: Fluid overload 2˚ non-compliance to fluid 

restriction, to rule out infection and CCF. 
2. ESRF on hemodialysis, 2˚ DM 
3. Background T2DM, poorly controlled. 

 

Investigations	&	Workup	
  
Order tests judiciously, to confirm your diagnosis, rule 
out differentials, assess etiology and complications. 
Know what you are looking for in each test, ordering 
‘everything’ will confuse you and cost your patient dear. 
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FRONT	MATTER	

INDEX	TO	APPROACHES	
	
	
 

System	 	 Presenting	complaint	  	
HEART	&	LUNGS	  5	

8	
10	
12	

Chest	Pain			

Palpitations	&	Arrhythmias	
Heart	murmurs	
Hypertension	&	Hypotension	

	 14	
20	
21	
23	

Dyspnoea,	desaturation,	stridor	
Hypoxia	&	Cyanosis	(chronic)	

Cough	
Haemoptysis	

BLOOD	  25	
29	

Anaemia	
Abnormal	bleeding	

	 32	 High	cell	counts	

GUT	&	ABDOMEN	  36	
42	
45	
50	

Abdominal	&	pelvic	pain	
Gastrointestinal	bleeding	
Abdo	distension	&	masses	
Jaundice	

	 54	
55	
58	
61	

Constipation		
Diarrhoea	
Nausea	&	Vomiting	
Dysphagia	&	Odynophagia	

KIDNEYS	&		
URINARY	SYSTEM	

 63	
71	
74	

Electrolyte	imbalances	
Rising	creatinine	&	oliguria	
Polyuria	

	 75	
81	
84	

Hematuria	&	Proteinuria		
Dysuria	&	urinary	symptoms	
Incontinence	of	urine	&	faeces	

BRAIN,	NERVES	&	
SPECIAL	SENSES	

 86	
88	
92	
94	

100	
101	

Headache	
Blackouts;	syncope	&	seizure	
Dizziness	&	Vertigo	
Weakness	
Numbness	&	Parasthesia	
Gait,	balance	&	movement	

	 103	
107	
110	
113	
115	
119	

Cranial	nerve	palsy	
Red	eye	&	Loss	of	vision	
Hearing	loss	&	tinnitus	
Difficulty	speaking	
Altered	mental	state	
Psychiatric	disturbance	

ENDOCRINE	&	
GENERAL	

 122	
127	
130	

Fever	
Thyroid	symptoms	&	goitre	
Hyper-	&	hypoglycemia	

	 132	
134	

	

Weight	loss	&	weight	gain	
Falls	in	the	elderly	

SKIN	&		
SUBCUTANEOUS	

TISSUES	

 136	
142	
144	
146	

Rash	
Skin	growths	&	lumps	
Groin	lumps	
Breast	lumps	&	symptoms		

	 148	
150	
152	
156	

Head	&	neck	lumps	
Enlarged	lymph	nodes	
Lower	limb	pain	&	ulcer	
Lower	limb	swelling	

MUSCULOSKELETAL	  158	
163	
166	

Joint	pain,	general	
Shoulder	pain	&	complaints	
Knee	pain	&	complaints	

	 168	
170	
	

Hip	pain		
Back	&	neck	pain	
	

GYNAECOLOGICAL	  174	
176	

Vaginal	bleeding,	pregnant	
Vaginal	bleeding,	not	pregnant	

	 179	
	

Amenorrhoea	&	hirsuitism	

 
 
 
 

N.B. the approaches to cardiopulmonary collapse (ACLS) & trauma (ATLS) are well protocolized and will not be covered.  
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HEART	&	LUNGS		

1	|	CHEST	PAIN	

	
	
	
Chest pain is one symptom that few patients ignore. It 
therefore almost always presents acutely or subacutely. 
Learn the art of ‘eyeball triage’; identify on sight the 
patient who is winced up in pain, fisted hand placed over 
chest (Levine’s sign), and clothes soaked with sweat – he 
has an acute STEMI. Chest pain is also a favourite staple 
among the worried well – there is often no serious cause, 
but the clinician’s due diligence is first to exclude life-
threatening dx, and then to consider other impt causes. 
This approach will first discuss what can immediately be 
done at the bedside, and then the subsequent workup. 
 
 

IMMEDIATE	BEDSIDE	APPROACH	

 
At the bedside, start with history, exam, and slap on the 
ECG machine. History wise, the “SOCRATES” qns (site, 
onset, character, radiation, associated symptoms, time 
course, exacerbating & relieving factors, severity) were 
originally written for chest pain – it works well here.  
 
The causes of chest pain can conceptually be divided into 
cardiovascular, respiratory, GIT, and others. Yet beware 
that clinical features and symptoms e.g. dyspnoea are 
rarely specific to one category; pattern recognition is key. 
Systematically consider all serious etiologies. The 6 life-
threatening causes are marked * 
 

Cardiac:	ischemic		
 
Ischemic chest pain is classically a crushing, poorly 
localized retrosternal pain (‘tightness’) radiating to either 
arm or jaw, associated with diaphoresis and dyspnoea 
(esp orthopnoea). Atypical presentations are common 
esp in the elderly. Levine’s sign is pathognomic but rare. 
 

Cardiac ischemia: this is a spectrum of severity arising 
from the same pathophysiology of coronary artery dx. All 
these dx is more likely in pts with known risk fx e.g. DM, 
hypertension, hyperlipidemia, smoking, and vasculitis. 

• Angina: this is a patient with stable coronary artery 
dx reflected in recurrent episodes of ischemic chest 
pain, triggered by effort or emotion, with ‘the usual’ 
quality and duration, completely resolving in 3-5 
with rest or sublingual nitrates. 

• Unstable angina*: worsening coronary occlusion 
without myocardial death. This manifests as angina 
episodes of crescendo severity, increased frequency, 
occurring with decreasing amts of effort or on rest. 
New-onset angina is by definition ‘unstable’. 

• Myocardial infarction*: coronary vessel occlusion 
causing myocardial death. Pain is more severe – ask 
if it is worse than the pt’s usual angina. It may occur 
at rest or on exertion, lasts >30min, and is not fully 
relieved by rest or nitrates. There may be marked 
diaphoresis, dyspnea, and vomiting.  

 
Ischemic	chest	pain:	differentiating	angina	&	MI	

 Ppt fx Duration ECG Enz 

Angina Occur on 
exertion 

3-5min, ↓ by 
rest/nitrate 

ST ↓  
 

n 

Unstable 
angina 

Occurs at 
rest or on 
exertion 

As for angina, 
more severe n 

NSTEMI 
Lasts >30min 
Not relieved 
by rest/nitrate 

↑  

STEMI ST ↑ and 
reciprocal 
changes 

↑  

 
 

Differentiating	the	causes	of	chest	pain:	the	‘Socrates’	questions	
 Ischemic Dissection Respiratory GERD Biliary MSK Not helpful 

Character Diffuse 
crushing 

Tearing, 
migratory 

Pleuritic Burning  Localized  

Radiation Left arm, jaw Interscapular Lateral, back Epigastrium R shoulder -  

Assoc symp Diaphoresis Stroke, TIA, 
syncope 

e.g. cough, 
LOW, trauma 

Sour taste, 
regurgitation 

Dyspepsia, 
steatorrhoea 

-  

Dyspnoea Orthopnea ± + - -   

Exacerbating Exertion 
(consistent) 

 Inspiration Meals, 
lying down 

Fatty food Coughing, 
palpation 

Emotion 

Relieving Nitrates Time (pain 
max at onset) 

 Antacids   Rest 

Also consider: epidemiology (age), risk factors (e.g. vascular risk fx), acute vs subacute vs chronic onset of symptoms. 
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‘Acute coronary syndromes’ refer to unstable angina, 
NSTEMI, and STEMI. This is a spectrum of severity; 
note the key differentiators. History differentiates angina 
vs unstable angina; ECG tells STEMI from NSTEMI. 
The diagnosis of unstable angina vs NSTEMI, however, 
must wait for cardiac enzymes – initial management is 
similar. Be wary when (i) a symptom is new, or (ii) a pt 
with known ischemic heart dx presents to emergency – 
they would not have turned up for their usual angina.   
 
Acute coronary syndromes – immediate workup:  

• Vitals: tachycardia is usually present, but look for 
the hypotension and ↓ SpO2 of cardiogenic shock   

• ECG: much hinges on this simple investigation! 
When considering infarction, look at (see later for 
ECG features of the differentials) –  
- ST elevation: look for reciprocal depressions; 

ST ↑ and reciprocal ↓ defines STEMI. Localize 
the infarct. In right-sided STEMI, do right-
sided leads and consider posterior infarct. 

- ST depression: implies ischemia. Look at aVR 
– widespread ST ↓ with ST ↑ in aVR is classical 
for left main occlusion, a STEMI equivalent. 
Look for deeply inverted or biphasic T waves 
in V2-3 (Wellen’s syndrome), which suggests 
critical LAD stenosis. 

- LBBB: QRS >120ms, dominant S in V1 and 
‘M’ shaped R in V6. New LBBB + chest pain 
is suspicious of MI. Interpreting old LBBB can 
be tricky, consider the Sgarbossa criteria. 

- Normal ECG: cannot rule out MI. Look for 
hyperacute T waves, and repeat ECGs for 
dynamic changes. 

- Rhythm: right-sided MI may infarct AV/SA 
nodes, giving heart blocks or bradyarrhythmias. 
Ischemic myocardium may have irritable foci 
and is fond of arrhythmias e.g. VT, VF; 
continuous ECG monitoring is wise. 

• Physical examination: usually normal, but look 
for third heart sound, murmurs due to papillary 
muscle or septal rupture, and signs of heart failure 
(lung crepitations, ↑ JVP, pedal edema, etc) 

 
Other causes of cardiac ischemia: coronary artery dx 
should be the first thought, but where this is not found, 
consider other causes of ↓ perfusion or ↑ O2 demand. 
This may be due to: 

• Tachyarrhythmias: e.g. SVT, AF, paroxysmal VT. 
can cause ↑ O2 demand. Do an ECG. SVT can 
cause rate-related changes in ST segments which 
should not be over-interpreted; in VT, look very 
carefully for ischemic causes – repeat ECGs after 
treating VT often reveals ischemia. 

• Hypertrophy: ↑ O2 demand due to left outflow 
tract obstruction e.g. aortic stenosis, hypertrophic 
cardiomyopathy, etc. 

• Sympathetic stimulation: eg. drug abuse (cocaine, 
amphetamines), thyrotoxicosis, pheochromocytoma 

• Vasospasm: e.g. Prinzmetal’s angina 

Cardiac:	non-ischemic		

• Aortic dissection*: a sharp tearing pain radiating 
to the back between the scapulae. Onset is sudden, 
pain is maximal at onset and improves with time. 
Carotid origin occlusion causes neuro symptoms 
(stroke, TIA, syncope), subclavian origin occlusion 
causes unequal blood pressure and pulses (radial-
radial and radial-femoral delay) between the limbs. 
Retrograde spread of dissection may cause AR 
(look for murmur) or AMI, and forward spread 
causes migratory pain from chest to abdomen and 
legs. Ask about risk fx e.g. Marfans, Ehler-Danlos.  

• Pericarditis: usually realized when ECG finds ST ↑ 
and PR ↓ in many leads (ST ↑ in lead II > lead III) 
± reciprocal ST ↓ and PR ↑ in aVR & V1. Hx may 
be of pleuritic chest pain, relieved on sitting up. On 
examination, there may be a pericardial friction rub; 
look for signs of tamponade (muffled heart sounds, 
distended neck veins, hypo-tension). Look for an 
underlying etiology – infective, neoplastic, uremic, 
post-MI, autoimmune. 

• Myocarditis: Presentation is vague and variable; be 
suspicious in otherwise healthy pts who would have 
no reason for new cardiac symptoms (e.g. young 
guys), or if tachycardia is disproportionate to fever 
(usual ↑ 10 beats/min per ↑ 1°C). Symptoms arise 
fr myocardial inflammation (chest pain, arrhythmia) 
and from ↓ cardiac function (acute heart failure, 
sudden death). Viral sym (fever, malaise, arthralgia) 
are common. There are no specific ECG findings. 

 

Respiratory	causes	
 
The chest pain in respiratory pathology is usually pleuritic: 
sharp, worse on inspiration, often lateral not retrosternal.  

• Pulmonary embolism (PE)*: classically pleuritic 
chest pain, dyspnoea, ± hemoptysis (pulm infarct). 
Presentations are often subtle with unexplained 
hypoxia, tachycardia & tachypnoea. There will be ↓ 
SpO2 - if normal, PE is unlikely. Exam is usually 
normal, but look for swollen legs (DVT). Have a 
high index of suspicion in pts with risk fx – see 
approach to dyspnoea. ECG may show: 
- Pathognomonic: S1Q3T3 pattern 
- Suspicious: right heart strain e.g. RBBB, right 

axis deviation, P pulmonale 
- Non-specific: T-inversion, sinus tachycardia. 

• Pneumothorax: acute-onset pleuritic chest pain, w 
dyspnoea, often in a young Marfanoid patient, an 
elderly smoker with emphysematous bullae, or after 
chest trauma. Diagnosis is made on findings of ↓ 
chest expansion, hyperresonance, and ↓ air entry. 
Suspect tension pneumothorax* if there is severe 
dyspnoea, ↓ SpO2, ↓ BP ± ↑ JVP 

• Pneumonia with pleurisy: subacute onset of 
pleuritic chest pain, with an infective picture of 
fever, cough ± sputum production. Examine for 
consolidation. See approach to dyspnoea. 
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• Trauma: rib fractures. 
 
Chest pain can also be an atypical presentation of:  

• Asthma & COPD: this may be ‘tightness’ or sharp 
pain, with dyspnoea, coarse lung crepitations. See 
approach to dyspnoea. Ask abt prev hx. 

• Malignancy: undiagnosed lung CA may progress 
to cause cause painful infiltration and dyspnoea.  

 

Gastrointestinal	causes	

• Esophageal rupture*: rare but life threatening. 
Consider if chest pain follows violent vomiting, or 
if there is hx of esophageal instrumentation. There 
may be subcutaneous emphysema.  

• Gastroesophageal reflux disease: causes a deep 
burning discomfort and sometimes a sour taste in 
the throat. This is exacerbated by lying down, food, 
alcohol, and aspirin, but relieved by antacids. Note 
that vomiting can occur in MI and does not always 
point to a GIT etiology. Beware of pts with known 
GERD – they may also have an MI. 

• Esophageal spasm: mimics cardiac ischemia or 
aortic dissection – pain is retrosternal ± radiating to 
the back, and relieved by nitrates. Rule out the 
more dangerous causes first. 

• Referred pain from subdiaphragmatic etiology: 
e.g. peptic ulcer disease, biliary disease, pancreatitis, 
subphrenic abscess  

 

Other	causes	

• Cervical disk dx causing nerve root compression. 
Examine the neck and upper limbs.  

• Herpes zoster: Pain may precede the dermatomal 
vesciular eruption. Patients are often worked up 
extensively for cardiac disease, until the diagnosis is 
revealed days later when vesicles appear.  

• Musculoskeletal: costochondritis (Tietze syn). 
Pain localizes to a single point, is exacerbated by 
palpation and chest wall motion. There is frequently 
a component of anxiety as well. 

• Psychosomatic: hysteria, depression, somatization 
disorder etc. A diagnosis of exclusion. 

SUBSEQUENT	WORKUP	

 
This workup takes time; only proceed if life-threatening 
causes have been ruled out at the bedside. Unstable pts 
should not be sent for scans. 
 

Acute	workup	
 
Routine: 

• Cardiac enzymes: do troponin-I, troponin-T, or 
CK-MB for all patients; pleuritic or musculoskeletal 
pain does not rule out AMI. 2 sets 6h apart are 
necessary; normal 1st sets do not rule out AMI as 
troponins or CKMB may only be detectable after 4-
6h. Troponin normalizes in 1-2 wks, and CK-MB in 
48-72h. Today’s high-sensitivity troponins are good 
for ruling out AMI if negative, but are non-specific 
and may be ↑ in heart failure, PE, SVT, myocarditis, 
and pericarditis. 

• Chest X-ray: look at 
- Lung fields: for pulmonary edema 2° acute 

heart failure, pneumothorax, consolidation, or 
effusion. PE classically has a normal CXR. 

- Cardiac: for cardiomegaly. 
- Mediastinum: for the widened aortic root of 

aortic dissection, and pneumomediastinum in 
esophageal rupture. 

- But avoid X-ray if suspecting tension pneumo-
thorax; needle decompression is diagnostic and 
therapeutic.  

• Blood tests: routine FBC, UECr; ABG and lactates 
if unstable or in respi distress. Consider bloods for 
procedural interventions e.g. GXM, PT/PTT. 

 
Based on clinical suspicion: 

• For PE: see approach to dyspnoea - CT pulmonary 
angiogram, doppler ultrasound of lower limbs for 
DVT, and ultrasound for right heart strain. D-
dimers are only useful to rule out PE if pre-test 
probability is low (i.e. do not order if PE is clinically 
suspected). 

• For aortic dissection: CT angiogram if stable, 
bedside ultrasound for widened aortic root >3 cm if 
not. Prepare GXM. 

• For pneumonia: infective workup including CRP, 
blood cultures, sputum gram stain and cultures, etc. 

 

Further	evaluation	
 
Do not stop at a diagnosis; dig deeper – if the patient has 
had an MI, explore why. Check fasting glucose, lipids, and 
blood pressure. Ask abt smoking and compliance to anti-
platelets. 
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HEART	&	LUNGS		

2	|	PALPITATIONS	&	ARRHYTHMIAS		

	
	
	
Palpitations are an unpleasant awareness of the forceful, 
rapid, or irregular beating of the heart. This can be 
intermittant or sustained, regular or irregular, positional 
or non positional. Pts may also describe “skipped beats” 
 
 

PALPITATIONS	

 
Palpitations may be due to cardiac (50%), metabolic, and 
psychosomatic causes. The real challenge is to determine 
which patients do not need major investigation 
  

Cardiac	causes	
 
Arrhythmia: mainly an ECG diagnosis – 24h ambulatory 
(Holter) monitoring may be necessary as a single ECG 
will miss paroxysmal arrhythmias. Arrhythmias are more 
worrying if there is underlying heart dx, and associated 
angina, dyspnoea, syncope, or hypotension – these, and 
not palpitations, are often the presenting symptom. 
Common arrhythmias that cause palpitations are: 

• AF: the most common arrhythmia in the elderly; 
may be paroxysmal or sustained. Palpate for the 
irregularly irregular pulse – some pts may even be 
able to tap this out for you. Predict stroke risk using 
CHADS2 or CHA2DS2-VASc scoring. 

• SVT: sudden-onset, regular, sustained palpitations. 
There may be ↓ BP causing dizziness or syncope. 
Pts may have learnt vagal maneuvers (valsalva, 
carotid massage) to terminate their palpitation. 

• Ectopic beats: intermittent palpitations, sensation 
of a missed beat. Origin may be atrial, junctional, or 
ventricular. While most are benign, premature 
ventricular contractions in couplets, salvos (≥3 
consecutive), or ‘R on T’ (Lown’s grading) are 
dangerous and may degenerate into VT or VF. 

• VT: regular, sustained palpitations; may present not 
as palpitations but as hemodynamic compromise, 
progressing to VF and arrest. 

• On ECG also look for WPW, long QT, Brugada, 
and heart blocks. Worth doing calcium, magnesium 
levels. 

 
Other cardiac disorders: 

• Valvular disorders including aortic regurgitation, 
mitral valve prolapse, etc can give subjective feeling 
of palpitations. Examine for murmur; do echo to 
identify structural causes. 

• High-output states: cardiac and extracardiac 
shunts, anemia, and pregnancy. 

	CHA
2
DS

2
-VASc:	Stroke	risk	in	non-valvular	AF	

C Congestive heart failure 1 pt 
H Hypertension (or treated on meds) 1 pt 
A2 Age ≥ 75 years 2 pt 
D Diabetes mellitus 1 pt 
S2 Prior stroke, TIA, thromboembolism 2 pt 
V Vascular dx: e.g. AMI, peripheral vasc 1 pt 
A Age 65-74 years 1 pt 
Sc Sex category: Female  1 pt 

Stroke prophylaxis:  0    - None or aspirin  
1    - Aspirin or warfarin  
≥2 - Warfarin or NOAC. 

 

Metabolic	causes	
 
These cause palpitations via triggering an arrhythmia (e.g. 
SVT) or by sympathetic activation: 

• Drugs: beta-agonists or sudden cessation of beta-
blockers, vasodilators, anticholinergics, drugs of 
abuse. Identify the temporal relationship between 
drug and palpitation – e.g. when drugs were taken, 
if any new drug was recently started, etc. 

• Habits: caffeine, nicotine, amphetamines, cocaine. 
Patients may be able to identify a specific trigger 
that causes palpitations. 

• Endocrine: Look for features of hypoglycemia, 
thyrotoxicosis, and phaeochromocytoma. Do blood 
glucose, thyroid function for ↑ T4, ↓ TSH (1° 
hyperthyroidism) ± urinary catecholamines if 
phaeochromocytoma is suspected 

• Hypovolemia: e.g. dehydration, shock. ↑ HR is a 
compensatory response.  

 

Psychosomatic	causes	
 
Anxiety causes hyperawareness of sinus rhythm. This is 
a spectrum from common anxiety to panic disorder and 
even conversion disorder. 
 
 

ARRHYTHMIAS		

 
This is a quick guide on key distinguishing features – 
refer to a detailed ECG text. Have a systemic approach 
to reading ECGs. In brief, look at: 
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Tachyarrhythmias	
 
Key differentiators are (i) regular vs irregular, (ii) narrow 
vs wide QRS. The QRS width (normal = 80-120ms, 2-3 
small squares) represents how long the depolarizing wave 
takes to travel through the ventricles; this tells you where 
impulses originate. Impulses from above the AV node go 
through the AV node and down the rapid conducting 
system – hence conduction time is short and QRS is 
narrow. An impulse that does not go through the rapid 
conducting system or does not depolarize both ventricles 
together takes longer to travel, so QRS is broad. 
 

Tachyarrhythmias:	the	4	most	important	
 Narrow QRS Broad QRS 

Regular Supraventricular (SVT) Ventricular (VT) 

Irregular Atrial fibrillation (AF) Ventricular fib (VF) 

 
 
Regular narrow QRS: look for P waves 

• Sinus tachycardia: P waves present, rate varies 
with respiration. Not necessarily benign – look for a 
cause e.g. sepsis, ischemia!  

• Supraventricular tachycardia (SVT): arises from 
the atria, AV node (if it paces faster than SA node), 
or a re-entrant pathway near the AV node. 
- Atrial tachycardia: P waves present, normal PR 

interval, but abnormal morphology and axis 
- Junctional tachycardia: retrograde P waves travel 

from AV node to atria – these are inverted and 
may be visible just before or just after QRS, or 
hidden in the QRS complex. Rate < 100/min. 

- AV nodal re-entrant (AVNRT) or orthodromic 
AV re-entrant tachycardia (AVRT): rate >100, no 
P waves seen (buried in QRS) 

• Atrial flutter with fixed conduction (2:1, 3:1): with 
flutter waves in baseline. 

 
Regular wide QRS:  

• Ventricular tachycardia (VT): esp in older pts, 
and known ischemic heart dx. This is the most 
common regular broad complex tachycardia – if in 
doubt treat as VT. 

• Causes of regular narrow QRS tachycardia with 
aberrant conduction: esp younger pts, e.g. 
- SVT with existing bundle branch block (the BBB 

widens the QRS) 
- SVT with aberrancy: fast HR may induce BBB in 

pt with no BBB; most commonly RBBB  

• Antidromic AVRT in Wolff-Parkinson-White 
(WPW): esp young pts, QRS borderline broad. 
Look for delta waves. 

• Metabolic: hyperkalemia, tricyclics overdose causes 
a wide-complex rhythm (but not as tachycardic) 

• Pacemaker + tachycardia: look for pacing spikes. 
QRS is necessarily broad in paced rhythm. 

 
Irregular narrow QRS: 

• Atrial fibrillation (AF): no P waves.  

• Atrial flutter with variable block: flutter waves 

• Multifocal atrial tachycardia: QRS preceded by P 
waves of ≥3 different morphologies (different foci) 

 
Irregular wide QRS: 

• Ventricular fibrillation (VF): no identifiable QRS 

• Polymorphic VT: torsades de pointe 

• Causes of irregular narrow QRS tachycardia + 
aberrant conduction: e.g.  
- AF with BBB 
- AF in WPW: impulse conduction via accessory 

pathway gives abnormal ventricular depolarization 
(not via fast conducting system), hence wide QRS 

 

Bradyarrhythmias	
 
Key differentiators: (i) presence of P waves, (ii) regular or 
irregular rhythm, (iii) PR interval (normal: 120-200ms) 
 
P present, regular:  

• Sinus bradycardia: PR constant and normal 

• 1º heart block: PR constant but prolonged 

• 2º heart block, 2:1 block. 

• 3º heart block: PR varies – AV dissociation i.e. no 
relationship btw P and QRS. 

 
P present, irregular:  

• Sinus arrhythmia: varies with respiration 

• 2º heart block, Mobitz I (Wenckebach): progressive 
PR lengthening ending in a dropped beat 

• 2º heart block, Mobitz II: PR constant but with 
sudden dropped beat(s) 

 
P absent: 

• Irregular: AF or flutter with slow vent. response 

• Regular: Junctional escape rhythm – well athletes, 
sick sinus , regularization of AF (digoxin toxicity) 

Whole&ECG&
•  Rate&
•  Rhythm&
•  Axis&
•  Intervals&

P&waves&
•  Present?&
•  Regular?&
•  Precede&each&QRS?&
•  Look&normal?&

T&waves&
•  Tall?&
•  Inverted?&
•  U&waves?&

ST&segment&
•  Elevated&or&depressed?&
•  Reciprocal&changes?&

QRS&
•  How&wide?&
•  How&tall?&
•  Vary&btw&leads?&
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HEART	&	LUNGS	

3	|	HEART	MURMURS		

	
	
	
Heart murmurs and extra heart sounds are a common 
reason for referral. The differentials are listed below but 
it is helpful to understand the pathophysiology why each 
murmur has its characteristic timing. 
 
 

MURMUR	IDENTIFICATION	

 
For each murmur, describe timing, location of maximum 
intensity, volume (grade 1-6), radiation and change with 
special maneuvers. To distinguish btw murmurs, timing 
and location is key; character of a murmur is helpful but 
only to the experienced ear. Patient age is important in 
considering differentials. In general, left-sided murmurs 
are more common than right-sided murmurs. 
 

Systolic	murmur	
 
The most common systolic murmurs are the AS and MR 
murmurs. The key distinguishing factor is timing –  
 
Ejection systolic murmur (ESM): This begins after S1 
and ends before A2/P2 

• Aortic stenosis: harsh ESM best heard at aortic 
area, radiating to the carotids, assoc with slow-rising 
pulse, pressure-loaded (heaving) apex beat, and a 
Gallavardin murmur (musical MSM at apex due to 
apical MSM from valve vibration) 

• Aortic sclerosis: as for aortic stenosis but without 
radiation. In sclerosis, the aortic valve is thickened 
but does not ↓ flow. It may progress to stenosis. 

• Pulmonary stenosis: harsh ESM best heard over 
pulmonary area. There may be a widely split, soft 
P2. If the patient is a young child with cyanosis and 
clubbing, consider Tetralogy of Fallot. 

• Innocent murmur: an asymptomatic patient with a 
soft, short, systolic murmur, best heard at the lower 
left sternal edge. Quality is vibratory and not harsh 
(‘Still’s murmur’).  

• Flow murmur: due to ↑ blood flow through the 
semilunar valve from a hyperdynamic circulation, 
e.g. due to anemia, pregnancy, thyrotoxicosis, left to 
right shunts, or regurgitation. Listen a for wide or 
fixed P2 split from an atrial septal defect before 
concluding that a flow murmur is innocent. 

• Coarctation of the aorta: a ESM radiating to the 
interscapula region, associated with radiofemoral 
and radial-radial delay 

 

Pansystolic murmur (PSM): obscures S1 and S2 

• Mitral regurgitation: PSM best heard at apex, 
radiating towards axilla. Apex beat is often 
displaced and thrusting (diffuse). 

• Tricuspid regurgitation: PSM best heard over 
lower left sternal edge. Unlike MR, there can be a 
pulsatile liver, a giant c-v wave in the JVP, and 
accentuation of the murmur with inspiration. 

• Ventricular septal defect: PSM best heard over 
lower left sternal edge. Radiates to right of sternum. 

 
Late systolic murmur: 

• Mitral valve prolapse: best heard at the apex, may 
be associated with a click. 

 

Diastolic	murmur	
 
Early diastolic murmur:  

• Aortic regurgitation: decrescendo blowing EDM 
best heard along the lower left sternal edge in full 
expiration, associated with a collapsing pulse, 
prominent carotid pulsations (Corrigan’s sign), and 
an Austin-Flint murmur (apical diastolic murmur 
due to the regurgitant jet hitting the mitral valve).  

• Pulmonary regurgitation (named as Graham Steel 
murmur): similar to AR murmur, best heard at the 
pulmonary area.  

 
Mid diastolic murmur 

• Mitral stenosis: low-pitched rumbling MDM, best 
heard using the bell over the apex, with patient in 
left lateral position. There may be presystolic 
accentuation due to atrial contraction, but this is 
absent if there is AF. 

• Functional mitral stenosis due to � flow across AV 
valve: e.g. in MR, left to right shunt, or as the 
Austin Flint murmur. 

• Rare causes - tricuspid stenosis, atrial myxoma. 
 

Continuous	murmurs	

• Patent ductus arteriosus: a machinery murmur 
best heard in the left infraclavicular region. This 
also causes a collapsing pulse. There may be a 
reversed S2 split due to ↑ LV volume. 

• Blalock-Taussig shunt: essentially an iatrogenic 
PDA between the subclavian artery and pulmonary 
artery, done to ↑ pulmonary bloodflow in Tetralogy 
of Fallot. Look for a scar. 
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APPROACH	&	WORKUP	

 

Identify	etiology	

• Rheumatic heart disease or infective endocarditis 
can cause any murmur. 

• Degenerative: calcific AS occurs in elderly 
patients. Degeneration is a common cause of MR, 
and myxoematous degneration often causes MVP 
in women. 

• Congenital: congenital bicuspid valve can cause 
both AS and AR. 

• Papillary muscle dysfunction e.g. post-infarct causes 
MR or TR. 

• Autoimmune and connective tissue disease: e.g. 
seronegative arthropathy causing AR or MR, RA 
causing MR. 

• Non-valvular: AR may be due to aortic root 
dilatation in Marfan’s syndrome or aortic dissection 
(if dissection extends proximally into the aortic 
root). Hypertrophic cardiomyopathy can cause an 
AS murmur due to outflow tract obstruction plus 
an MR murmur as the mitral valve apparatus is 
displaced into the outflow tract during systole. 

 

Identify	severity	

• Symptoms: ask about chest tightness, dyspnoea, 
syncope during exertion (severe AS), and other 
symptoms of heart failure. 

• Complications: a lesion causing heart failure, 
severe apex deviation, and other complications is 
likely severe. Look also for more subtle signs – e.g. 
small pulse pressure suggesting output compromise. 

• Duration of murmur: in general, the longer a 
murmur, the more severe. 

• Volume of murmur does not always correlate with 
severity, especially for stenosis – a severely stenosed 
valve has little thru-flow and hence a soft murmur. 
In the same way, a loud VSD indicates normal right 
sided pressures, but as the VSD progresses towards 
shunt reversal (Eisenmenger syn) and pressures 
equalize, the flow and hence volume of murmur 
decreases.  

• Volume of S1, S2: soft S1 implies severe mitral 
disease, soft S2 implies severe aortic disease. 

 

Complications	

• Pulmonary hypertension: backward failure of the 
left ventricle causes pulmonary hypertension and 
right ventricular failure. Look for a right ventricular 
heave, loud P2. 

• Atrial fibrillation: due to atrial dilatation esp in 
mitral disease. 

• Congestive cardiac failure 

• Endocarditis: damaged valves are at higher risk – 
look for janeway lesions, Osler nodes, splinter 
haemorrhages, Roth spots, and microscopic 
hematuria. A new murmur in febrile patient should 
prompt suspicion of infective endocarditis 

• Over-anticoagulation, if there is AF and the 
patient has been given anticoagulation 

 

Further	investigations	

• Echocardiogram to objectively characterise the 
valve lesion and its severity 

• Chest X ray for dilatation 

• ECG e.g. for bifid P wave (P mitrale), LV 
hypertrophy, signs of ischemia 
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HEART	&	LUNGS	

4	|	HYPERTENSION	&	HYPOTENSION		

	
	
	
Hypertension in adults is defined as systolic BP > 140 
mmHg or diastolic > 90 mmHg. Hypotension (shock) 
in adults is defined as systolic BP <90 mmHg. In 
children, the minimum systolic BP is [ 70 + 2 x Age in 
years ] mmHg. See ‘seizures, syncope, and mimics’ for a 
discussion on postural hypotension.  
 
 

HYPERTENSION	

 
The clinical questions are:  

1. Is this an emergent presentation of hypertension? 
2. Could this be secondary hypertension? 
3. Approach for primary hypertension: 

 

1.	Is	this	an	emergent	presentation?	
 
Consider the following which requires urgent rx: 

• Malignant hypertension: Systolic ≥ 180 mmHg 
and/or diastolic >120mmHg, causing fibrinoid 
necrosis of small vessels. Clinical features include 
encephalopathy (headache, confusion, vomiting), 
malignant nephrosclerosis (proteinuria, hematuria, 
AKI), papilloedema, retinal haemorrhages and 
exudates. There may also be haemorrhage which 
should be excluded. Rapid BP lowering is indicated. 

• Hypertensive urgency: DBP >120mmHg in a 
relatively asymptomatic patient (except headache) 
with no signs of end-organ damage as above. 

 
 

2.	Could	this	be	secondary	hypertension?	
 
While essential hypertension is far more common than 
secondary hypertension, clues suggesting a secondary 
cause include: young patient, acutely developing hyper-
tension, refractory to 3 or more drugs. Begin with clinical 
history, examination, and UECr; working through these 
etiologies:  
 
Renal:  

• Renal artery stenosis: two types - atherosclerotic 
(older patients), or fibromuscular dysplasia (younger 
patients). Deterioration of kidney function after 
ACE-I or ARB are started should prompt high 
suspicion. If suspecting, do renal artery ultrasound 
doppler for peak systolic velocity. 

• Nephritic syndrome: Look for symptoms of 
hematuria and azotaemia, although many patients 
are asymptomatic. Screen creatinine and urinalysis 
for hematuria. See approach to proteinuria & 
hematuria. 

• Chronic kidney disease: This can also present 
with hypertension. Doing UECr is of value in all 
hypertensives, not lease to screen for CKD, but 
also to monitor K after initiating treatment. See 
approach to rising creatinine. 

 
Endocrine: 

• Cushing’s syndrome: look for cushingoid features 
and medical conditions requiring steroid use, or 
traditional supplement use. Diagnostic confirmation 
is with dexamethasone suppression – see approach 
to weight gain.  

• Conn’s syndrome (hyperaldosteronism): suspect if 
there is hypokalemia and metabolic alkalosis. Do 
plasma renin and aldosterone activity (elevated 
aldosterone to renin ratio), confirm with salt load or 
saline infusion test, then proceed to adrenal CT for 
adrenal tumor.  

• Acromegaly: look for tall stature, spade-like hands, 
dental malocclusion, compare to previous photos 

• Phaeochromocytoma: paroxysmal BP elevations 
esp if with headache, palpitations, and diaphoresis. 
Consider doing urine fractionated metanephrines 
and catecholamines 

• Others: thyroid dysfunction, hyperparathyroidism. 
 
Vascular:  

• Aortic coarctation: Do 4 limbs blood pressure, 
look for radial-radial and radial-femoral delay, and 
auscultate for interscapular systolic murmur 

• Vasculitis. Ask abt joint pain, look for rash.  
 
Others: 

• Drugs: Stimulants, sympathomimetics, NSAIDs, 
oral contraceptive pill, alcohol. 

• Pregnancy-related: a spectrum from pregnancy 
induced hypertension to pre-eclampsia (new-onset 
hypertension + proteinuria ≥ 0.3g/24h urine, after 
20 wks gestation), to eclampsia (pre-eclampsia and 
seizures). 

• Obstructive sleep apnoea: ask abt night-time 
snoring, witnessed apnoea, day-time somnolence, 
and morning headaches. The patient may be obese 
and have large neck circumference. 
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3.	Approach	for	primary	hypertension	

• Exclude white coat: ambulatory BP or home BP 
measurement helps to exclude white coat syndrome 
and get a true sense of the BP trend. 

• Look for risk factors: sodium intake, alcohol, 
family history, metabolic syndrome and physical 
inactivity. Note that isolated systolic hypertension is 
not a benign disease and carries the same risk. 

• Look for complications: heart disease, cardiac 
failure, stroke, TIA. Check ECG, renal panel.  

• Look for comorbids: DM, lipids. Do fasting 
glucose and lipid profile. 

 
 

HYPOTENSION	

 
Apart from hypotension, features include tachycardia, 
oliguria, cold peripheries (may be warm in distributive 
shock), and metabolic acidosis. Pts present acutely and 
hx usually suggests an obvious cause. Severity may be 
assessed as follows (class I & II are compensated shock) 
 

Classes	of	hypovolemic	shock		

 I II III IV 

Blood loss <15% 15-30% 30-40% >40% 

HR /min <100 >100 >120 >140 

BP  n n ↓ ↓ 

RR /min 14-20 20-30 30-40 40 

PU ml/h >30 20-30 5-15 ~0 

 CNS state   Anxious Confuse Drowsy 

 

Etiologies	
 
Shock may be classified as hypovolemic, cardiogenic, or 
distributive; however, the various types may overlap. 
 
Cardiogenic shock: �  cardiac output due to pump 
failure. Patients report dyspnoea, chest pain, palpitations. 
Ask about underlying cardiac disease. Perform cardiac 
examination and look for signs of fluid overload: e.g. ↑ 
JVP, basal lung crepitations.  

• Ischemic: myocardial infarction 

• Obstructive shock: a mechanical obstruction to 
cardiac filling e.g. pulmonary embolism, cardiac 
tamponade, tension pneumothorax. A high index of 
suspicion is necessary – in particular, if shock 
worsens with intubation and ventilation, think of 
tension pneumothorax. 

• Structural lesion: e.g. acute valve defect, 
cardiomyopathy, shunts. 

• Electrical lesion: an arrhythmia compromising 
cardiac output can cause shock. See approach to 
arrhythmia 

Hypovolemic shock: ↓ cardiac output due to  

• Blood loss: e.g. a known presentation of trauma, 
obvious GIT bleeding. In the presence of abdo 
pain also consider ruptured aortic aneurysm or 
hepatocellular cancer, and ectopic pregnancy. 

• Fluid loss: e.g. vomit, diarrhoea, heat stroke, burn 

• Third spacing: e.g. liver cirrhosis, nephrotic syn. 
 
Distributive shock: Fall in total peripheral resistance.  

• Septic shock: with fever, positive blood cultures, 
etc (no fever in immunocompromised patients) * 

• Anaphylaxis: a reaction to a new drug or blood 
transfusion, often with dyspnoea, facial swelling. 

• Other causes of systemic inflammatory response 
e.g. pancreatitis. 

• Neurogenic: high spinal cord injury compromising 
sympathetic outflow to the heart, usually above T6. 

• Endocrine: addisonian crisis, myxedema coma 
 

Workup	
 
Apart from history (which patients may not be able to 
provide) and clinical examination. Initial tests depend on 
the likely etiology and may include: 

• Lactate: indicates anaerobic metabolism due to 
insufficient tissue perfusion, and hence severity of 
shock. Also consider ABG for metabolic acidosis. 

• FBC: looking for leukocytosis, left shift suggesting 
septic shock; alternatively there may be neutropenia 
e.g. in chemotherapy patients. Normal Hb does not 
mean no haemorrhage (see approach to anemia). 

• Renal panel + glucose: ↓ Na, ↑ K ↓ glucose in 
addisonian crisis, ↑ urea in upper BGIT, ↑ Cr and ↑ 
urea in acute kidney injury due to shock.  

• Septic workup: stain and culture, and depending 
on possible focus CXR, urinalysis, LP. Check lines 
for signs of infection. 

• Cardiac screen: ECG, cardiac enzymes, Chest 
Xray: for cardiogenic causes. 

• DIVC (disseminated IV coagulation) screen: ↑ 
PT/PTT, D-dimer and fibrin degradation products 
as DIVC may accompany shock. 

• Group cross-match: in preparation to transfuse. 

• Others: depending on suspected etiology, e.g.  
- Urine pregnancy test in ladies 
- LFT, amylase and lipase for hepatobiliary and 

pancreatic causes 
- CT pulmonary angiogram if suspected 
- Abdominal ultrasound for aneurysms, trauma. 
- 2D echocardiogram for suspected tamponade etc. 

- Mast cell tryptase ↑ in anaphylaxis; may use as a 
confimatory test if dx is unclear.  
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HEART	&	LUNGS	

5	|	DYSPNOEA,	DESATURATION,	STRIDOR	

	
	
	  
Dyspnoea is the sensation of shortness of breath (SOB) 
or difficulty breathing. Its pathophysiology is complex 
and the term represents several sensations including 
exertional dyspnoea, orthopnoea (dyspnoea exacerbated 
if supine), stridor (harsh monophonic breathing sound, 
usually in inspiration), and hyperventilation. There are 
likely to be signs of respiratory distress e.g. tachypnoea, 
use of accessory muscles, and there may be ↓ SpO2. 
 
A related condition is acute desaturation (↓ SpO2). The 
clinical presentation is often striking. Hypoxia may cause 
dyspnea and agitation. Concomittent hypercapnia should 
be suspected if there is drowsiness, headache (cerebral 
vasodilation), bounding pulses, and asterixes. 
 
This chapter will discuss, in turn: 

• Acute (mins) or subacute (hours) dyspnoea, and/or 
desaturation. This may be a previously well pt with 
new dyspnoea/desat, or an acute excaerbation of 
chronic dyspnoea. 

• Chronic: Stable patients with chronic dyspnoea.  
 

Causes	of	dyspnoea	by	category	&	time	course	

 Acute Subacute Chronic 

Cardiac AMI 
Acute valve 
Arrhythmia 

CCF 
Pericardial dx 

CCF 

Respi Upper airway 
Pneumothorax 
Asthma 
Pulm embolism 

Pneumonia 
Effusion 
Asthma 
COPD 

ILD 
COPD 
Infection 
Tumor 

Others  Fluid overload 
DKA 
GBS, MG 
Poisoning 

Anemia 

ACUTE	DYSPNOEA,	DESATURATION	

  

Resusitation	&	triage	
 
First resusitate Airway, Breathing, and Circulation. Take 
vitals and eyeball the pt – decide if toxic or stable.  
 
ABG: a bedside ABG is rapid and helpful. Look at: 

• PO2: confirm hypoxaemia (PO2 < 60mmHg).   

• P/F ratio: for pts on supplemental O2, calculate 
the PaO2 / FiO2 (P/F) ratio (FiO2 – nasal prongs, 
21% + 4% per 1L O2; venturi mask, as set; face 
mask, ~50%; non-rebreather mask, 70-100%). P/F 
< 300 is worrying. 

• PCO2: If hypoxia is established, PCO2 distinguishes 
type 1 (PCO2 < 45 mmHg) vs type 2 (PCO2 > 45 
mmHg) respiratory failure.  

• pH: for acidosis. Distinguish respiratory (↑ PCO2) 
vs metabolic (↓ HCO3, compensatory ↓ PCO2) vs 
concomittant respiratory and metabolic acidosis, all 
of which can present with dyspnoea. See electrolyte 
disturbances for approach to metabolic acidosis. 

• Alveolar-arterial (A-a) gradient: this can be 
calculated but is not extremely useful in the triage 
setting. Hypoxaemia with normal A-a gradient 
suggests hypoventilation or low inspired PO2 (e.g. 
high altitude). 

 
Remember: increasing supplemental O2 is necessary but 
not definitive. It may improve SpO2 but will not treat the 
underlying cause, which must be addressed. Rising O2 
requirements, or O2 requirement > 4L/min is worrying. 
Do not wait till the patient desaturates on non-rebreather 
mask and requires intubation. 

 

Chest	signs	in	respiratory	disease	
 Collapse Pneumotx Fibrosis COPD Bronchiec Effusion Consolidat 

Trachea 
deviation 

Towards 
(if upper lobe) 

Away  
(if tension) 

Towards  
(if unilateral) 

Tracheal tug - Away  
(if massive) 

- 

Expansion � on side �on side �bilateral or 
side (unilat) 

�bilateral 
Hyperinflated 

- �on side �on side 

Percussion Dull Hyper-reson  Hyper-reson - Stony dull Dull 

Added sound - - Fine creps Coarse creps 
+ exp ronchi 

Coarse creps, 
∆ with cough 

Creps if also 
pulm edema 

Coarse late 
insp creps 

Breath sound � � � �  � Bronchial 

Vocal reson. � �    � �  
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Clinical	pictures	
 
The symptom complex is most helpful. Based on history, 
physical examination, bedside ECG, ABG, glucose, 
identify one of the following clinical pictures: 

• SOB/desat + chest pain: think cardiac, e.g. AMI, 
pneumothorax, and PE. This is discussed in the 
approach to chest pain and not covered here.  

• SOB/desat + stridor: upper airway obstruction 

• Fluid overload picture: acute pulmonary edema, 
or fluid overload from heart or renal failure 

• Infective picture: pneumonia 

• Wheeze picture: obstructive lung dx  

• Nonspecific ↑ effort of breathing: a mixed bunch 
including respiratory and metabolic pathologies. 

• SOB/desat + weakness: think neuro dx 

• Desaturation + hypoventilation, no dyspnoea: 
suppressed respiratory drive.  

• Diagnoses of exclusion 
 
Each of these are discussed in turn. 
 

Dyspnoea/desaturation	+	stridor	
 
Stridor is a harsh inspiratory sound. It suggests upper 
airway narrowing 
 
Etiologies: 

• Anaphylaxis: histamine release following allergen 
exposure (e.g. food, drugs, venom, pollen) causes 
angioedema of skin and soft tissue (non-puritic 
plaques, facial swelling) and upper airway (stridor), 
bronchoconstriction (dyspnoea, wheeze) and vaso-
dilation (↓ BP, syncope) 

• Epiglottitis: high fever, sore throat & odynophagia 
causing drooling, supraglottic swelling leading to 
stridor, dyspnoea, and muffled (hot potato) voice. 
Due to H. influenza vaccination, this is no longer a 
paediatric disease!    

• Retropharyngeal abscess: as for epiglottitis but 
milder, and with neck rigidity or difficulty turning, 
uvula deviation 

• Post neck surgery: neck hematoma, recurrent 
laryngeal nerve injury. 

• Foreign body: uncommon in adults, ask for hx. 

• Smoke inhalation: e.g. after escape from a fire. 

• Croup: RSV usually does not cause stridor in adults 
 
Evaluation: mainly clinical. Monitor airway patency. 

• Lateral neck X-ray: for thumb sign (epiglottitis), 
soft tissue swelling ant to vertebral body (retro-
pharyngeal abscess). Foreign bodies may be radio-
opaque or radiolucent. 

• Infective workup: e.g. FBC, CRP, cultures, DM 

Fluid	overload	picture	
 
The clinical presentation varies based on the time course. 
 
Acute pulmonary edema: this pt develops sudden and 
unexpected respiratory distress, a sensation of ‘drowning’ 
(literally quite true), ± pink frothy haemoptysis (rare if 
not on TV). On examination, the pt has basal lung creps, 
pedal edema, ↑ JVP ± S3 gallop. There may be hemo-
dynamic compromise (↑ HR, ↓ BP) or cardiogenic shock. 
Urgently workup for the cause: 

• Acute myocardial infarction: easily missed when 
chest pain is absent or vague, as often happen in 
diabetics, the elderly, and in women. Hence look 
carefully for any diaphoresis and always do ECG! 
(See approach to chest pain for ECG) 

• Acute valve dysfunction: e.g. acute mitral 
regurgitation due to papillary muscle rupture, which 
can happen due to infarct. Auscultate for murmur. 

• Arrhythmia: ask abt palpitations. Do ECG, treat 
arrhythmia, and repeat ECGs to evaluate for 
underlying causes (often ischemia). 

• Acute nephritic syndrome: refer to approach to 
rising creatinine. 

 
Subacute fluid overload: this is the pt with orthopnoea 
and paroxysmal noctural dyspnoea, worsening over the 
past 1-2 days. On examination, the pt appears ‘wet’ with 
coarse inspiratory creps in bilateral lung bases, pedal 
edema, ↑ JVP ± S3 gallop. Causes: 

• Acute decompensated heart failure: longstanding 
congestive cardiac failure + a superimposed insult. 
Look for this precipitant so that it can be addressed 
– e.g. ischemia, arrhythmia, non-compliance with 
fluid restriction, systemic illness 

• Fluid overload from renal failure: consider this in 
ESRF patients – weigh the pt and compare to usual 
dry weight. Fluid overload is often due to missed or 
incomplete dialysis – explore why, e.g. vascular 
access issues, intra-dialysis hypotension (rule out a 
cardiac event), or line infection. Alternatively, fluid 
overload may be from non-compliance to dialysis 
or fluid restriction – again quite common (after all, 
diabetics who go on to ESRF tend not to have been 
very faithful with insulin!). Apart from ESRF, acute 
nephrtic syndrome may present as fluid overload 
which may be acute or subacute. 

• Pericardial effusion & cardiac tamponade: two 
flavours – acute trauma or wall rupture presenting 
as cardiogenic shock, or subacute accumulation of 
fluid from infective, uremic, neoplasic, post-MI or 
autoimmune causes causing dyspnoea and a fluid 
overload picture. This is often diagnosed on the 
basis of low-voltage ECGs, muffled heart sounds ± 
pericardial rub. Other clinical findings are ↓ pulse 
pressure and pulsus paradoxes (abnormally large ↓ 
BP on inspiration) 

• Decompensated cirrhosis: there will also be 
prominent ascites and jaundice. See jaundice. 
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Workup: apart from ECG, 

• Chest X-ray: pulmonary edema is a classic picture 
of perihilar opacities, costophrenic angle blunting, 
upper lobe diversion, Kerley B lines, and cardio-
megaly. 

• Plasma NT-proBNP: useful to distinguish cardiac 
from renal causes of fluid overload: >1000 pg/ml 
confirms a cardiac etiology. 

• For etiology: do cardiac enzymes (ischemia), 2D 
echography (valve problems, effusion), continuous 
ECG monitoring (arrhythmia), etc. 

• For complications: electrolytes esp. renal failure 
 

Infective	picture	
 
This dyspnoea is accompanied with fever, rigors, cough 
± chest pain (if there is pleuritis). Examination reveals ↓ 
breath sounds, dullness, and localized creps; also look for 
parapneumonic effusion (table).  
	
Workup: also see approach to fever. 

• Assess severity: check vitals. See CURB-65 

• Consider if this is more than a simple community-
acquired pneumonia: e.g. hospital acquired (hospital 
stay in last 90 days, nursing home resident), prior 
antibiotics, or risk factors for aspiration pneumonia 
(e.g. neuro dx, dementia, elderly) 

• Chest X-ray: lobar ‘white-out’, patchy infiltrates, or 
blurring of heart or diaphragmatic borders confirms 
pneumonia. However radiographic features may lag 
behind clinical findings, so a negative X-ray does 
not exclude pneumonia. CXR is also good to look 
for differentials and complications e.g. effusion. 

• Sputum: gram stain and culture, AFB PCR and 
culture. 

• Infective workup: FBC, CRP, UECr, and if the pt 
is sick, also blood cultures, ABG, lactate. Can also 
consider mycoplasma and legionella serology. 

	
CURB-65	score:	community-acquired	pneumonia	

C Confusion: AMT ≤8 1 pt 
U Urea > 7 mmol/l 1 pt 
R Resp rate ≥ 30 breaths/min 1 pt 
B BP < 90/60 1 pt 
65 Age ≥ 65 1 pt 

 

Mx: 0-1 outpatient | 2-3 admit | 4-5 admit ± ICU  

 

Wheeze	picture	
 
This is usually obstructive lung dx; airflow obstruction or 
chemoreceptor stimulation from hypoxia or hypercapnia 
↑ work of breathing, causing dyspnoea. Examine for 
expiratory rhonchi, hyperinflated chest, and tracheal tug 
(see table). The distinction btw COPD and asthma is not 
always straightforward and there are overlaps. 

• Chronic obstructive lung disease (COPD): a dx 
of elderly smokers with a many pack-year history. 
Symptoms are chronic and slowly progressive; but a 
subacute exacerbation should prompt the qn ‘why’. 
This is usually infective (see later – pneumonia) but 
may also be due to pneumothorax or cancer (more 
slowly progressive).  

• Asthma: a dx of younger non-smokers with family 
history and atopic symptoms (e.g. eczema, allergic 
rhinitis). Symptoms are episodic. An exacerbation 
may be due to allergen exposure or infection – ask 
abt infective symptoms. This is often coupled with 
non-compliance to preventer inhalers (steroids) and 
over-use of relievers (salbutamol) – ask abt use of 
inhalers. Assess severity (below) and identify high-
risk factors e.g. past hx, previous intubation, ICU, 
multiple admissions or A&E visits for asthma.  

• Cardiac asthma: beware – acute heart failure may 
present with symptoms that mimic asthma. Always 
look for signs of fluid overload – see previous. 

• Anaphylaxis: a very acute presentation; see earlier. 
 
	

Severity	of	asthma	exacerbations	(GINA)	

 Mild Moderate Severe 

SOB 
Talks 

Walking 
Sentences 

Talking 
Phrases 

Resting 
Words 

RR 
HR 

SpO2 

RR ↑ 
HR <100 
>95% RA 

↑ + distress 
HR 100-120 
91-95% RA 

↑↑ + distress 
HR >120 
<90% RA 

PEF 
pCO2 

>80% pred 
normal pCO2 

60-80% pred 
normal pCO2 

<60% pred 
Raised pCO2 

Watch for imminent respi failure: drowsy, no wheeze, ↓ HR 

 
Workup: a more detailed workup is described under 
chronic dyspnoea. In an acute exacerbation, do –  

• Assess saturations: SpO2 monitoring, ABG. Pt 
may hyperventilate, causing respi alkalosis; normal 
pH or acidosis prompts concern of pt tiring out. 

• Chest X-ray: for ddx - pneumothorax, pneumonia. 

• Peak flow meter: decrease in peak expiratory flow 
confirms obstructive lung dx, and extent of ↓ risk-
stratifies in asthma. Cardiac causes of dyspnoea 
tend not to cause ↓ PEFR. This also helps to 
identify severity – hypercapnia does not set in until 
PEFR <25% of normal (standard table for height) 

• Others: FBC, UECr for ↓ K from salbutamol 

• Infective workup: see pneumonia. 
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Nonspecific	↑	effort	of	breathing	
 
A mixed bag of causes - probably the most challenging 
type of dyspnoea to approach. Think systematically; take 
history, examine (see table), do capillary glucose and 
ECG. A bedside approach is presented, classified by the 
presence or absence of chest signs, then the workup –  
 
Chest signs present: ↓ expansion, ↓ breath sounds, and 

• Pleural effusion: stony dull ± bronchial breathing 
above the effusion. This is not a diagnosis, but a 
presentation - look for underlying causes.  
- Unilateral effusion is usually exudates; consider 

parapneumonic effusion (infective symptoms), 
malignant (hx of lung CA, cough, cachexia, 
clubbing, scars) and tuberculous effusions (hx, 
cough) 

- Bilateral effusion is usually transudate. Ask for 
features of heart failure, nephrotic syndrome or 
renal failure, hepatic hypoalbuminaemia, or 
autoimmune dx e.g. SLE/RA. 

• Pneumothorax: hyper-resonance ± ↑ JVP, tracheal 
deviation if late. This usually gives acute dyspnoea 
and pleuritic chest pain, but air can sometimes take 
time to accumulate. See approach to chest pain for 
further discussion. 

 
No chest signs: these occult causes are easily missed if 
not consciously thought of. 

• Pulmonary embolism (PE): classically pleuritic 
chest pain, dyspnoea, ± hemoptysis (pulm infarct). 
However presentation is often subtle - unexplained 
↓ SpO2, ↑ RR, ↑ HR; subacute massive PE mimics 
heart failure. Exam is usually normal; look for signs 
of DVT e.g. unilateral leg pain, swelling, erythema. 
ECG findings include S1Q3T3, sinus tachycardia, T 
inversions, right heart strain, or non-specific 
findings (see approach to chest pain). Have a high 
index of suspicion in pts with risk fx – think 
Virchow’s triad: flow stasis (immobilization, 
surgery), hyper-coagulability (cancer, pregnancy; see 
approach to thrombosis), and endothelial damage 
(vasculitis). Severe acute dyspnoea with no clinical signs, 
normal CXR and non-specific ECG is very suspicious for 
PE. 

• Diabetic ketoacidosis: with metabolic acidosis, 
the body attempts respiratory compensation; this 
causes dyspnoea or even Kussmaul breathing. DKA 
is easy to pick up if blood glucose is checked – this 
should be routine for all dyspneic patients. There is 
usually a precipitating cause – look for infection, 
cardiac ischemia, etc. 

• Other causes of metabolic acidosis: e.g. poisons 
(e.g. salicylates, ethylene glycol). Other poisons e.g. 
organophosphates can cause respi secretions and 
bronchospasm 

• Anemia: usually chronic dyspnoea, but if there is 
acute exacerbation, workup for acute causes e.g. 
GIT bleeding. 

 

	Wells	Score:	clinical	prediction	of	PE		

Symptoms of DVT  3 pts 
No better alternative diagnosis 3 pts 
Tachycardia >100 1.5 pts 
Immobilization >3/7 or surg in past 4/52 1.5 pts 
Hx of DVT/PE 1.5 pts 
Hemoptysis 1 pt 
Cancer 1 pt 

Likelihood:  ≥ 7 Likely | 2-6 Moderate | ≤1 Low 

 
General workup: Start with –  

• Chest X-ray: confirms pneumothorax or effusion, 
and looks for ddx. 

• ABG: to identify compromise to oxygenation (↓ 
PaO2) or ventilation (↑ PCO2). In PE there will be 
↓ PaO2 and normal or ↓ PCO2 (hyperventilation) 

• Routine: FBC, cardiac enzymes to rule out AMI 
 
Specific workup: based on clinical suspicion. This is not 
an exhaustive list. 

• For PE:  
- Bedside ultrasound: venous compression of 

lower limbs for DVT, heart for RV dilation 
and LV underfilling 

- D-dimers: Negative D-dimers rule out PE if 
pre-test probability is low, but not if pre-test 
probability is high. Positive D-dimers do not 
imply PE and further investigation is needed. 

- Definitive: CT pulmonary angiogram (not ‘CT 
chest’ as contrast is different). This has largely 
replaced V/Q scans. 

• For pleural effusion: do pleural tap. Inspection 
may reveal if the fluid is an effusion, hemothorax or 
chylothorax. Send fluid for cytology, biochemistry 
(protein, glucose, LDH, amylase), gram stain, 
culture, and AFB stain or PCR. For effusions, 
Light’s criteria states that exudate is likely if protein 
in pleural fluid > ½ that of serum, or pleural LDH 
> 0.6 that of serum or >2/3 upper limit of serum. 

• For DKA: UECr for ↑ K and dehydration (↑ urea,  
↑ Na), serum osmolarity, serum and urine ketones. 
Look for cause: e.g. cardiac enz, septic workup. 

• For poisoning: poison levels are available for some 
poisons (e.g. salicylate). Calculate osmolal gap from 
measured osmolality - calculated osmolality (2 Na + 
glucose + urea): if ↑ toxic alcohol poisoning is likely 
- these are osmotically active substrates captured in 
measured but not calculated osmolality. 
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Dyspnoea/desaturation	+	Weakness	
 
Neurological disease can cause weakness of respiratory 
muscles, difficulty breathing, and acute respi failure. In 
addition to respiratory difficulty, pts may have general 
weakness – e.g. difficulty walking, difficulty speaking, or 
ptosis. Etiologies include myasthenic crisis, Guillain-barre 
syndrome, and motor neuron dx.  
 
Workup: 

• See approach to weakness for etiological diagnosis 

• Negative inspiratory force (NIF): assess severity 
of weakness, and need for assisted ventilation. 

 

Desat	+	hypoventilation,	no	dyspnoea	
 
The striking feature here is inappropriate hypoventilation in 
spite of low SpO2. There is suppression of respiratory 
drive. Consider differentials based on premorbids and 
clinical course: 

• COPD pt: chronic type 2 respiratory failure over-
treated with O2 

• Trauma victim: � ICP near coning, high cervical 
spine injury, flail chest. 

• Drowsy pt: over-sedation with opiates or sedatives. 

• Neurological pt: e.g. gullian-barre, myasthenia 
gravis (see above).  

 

Diagnoses	of	exclusion	
 
The following diagnoses should only be accepted as an 
explanation of dyspnoea if the pt is well, there are no red 
flags, and all other workup is unrewarding 

• Psychiatric: Anxiety, somatization disorder, hyper-
ventilation. 

• MSK: deconditioning, obesity, kyphoscoliosis. 

• Diaphragmatic splinting from large ascites 
 
 

CHRONIC	DYSPNOEA	

 
This dyspnoea develops over weeks-months and may be 
due to cardiac or respiratory causes (or the diagnoses of 
exclusion described). Pts may hv previous cardiac & respi 
history but do not assume that dyspnoea is due to to the 
same longstanding problem.    
 

Heart	failure	
 
Heart failure is the broad syndrome encompassing any 
cause that ↓ cardiac output, which may cause dyspnoea. 
Such dyspnoea tends to be exertional, or as orthopnea or 
paroxysmal nocturnal dyspnoea (which pts may report as 
being woken up at night feeling that the room is ‘stuffy’), 
and fatigue. Ask abt the no. of pillows used to sleep. 
Look for signs of volume overload e.g. S3, cardiomegaly, 
↑ JVP, basal lung crepitations, and ankle edema.  
 
Etiology: cardiac failure may be systolic or diastolic, due 
to –  

• Ischemia: a consequence of multiple old infarcts, 
whether symptomatic or silent. These patients are 
vasculopaths with multiple risk fx e.g. hypertension, 
DM, hyperlipidemia, and smoking.  

• Cardiomyopathy: usually dilated cardiomyopathy, 
either genetic or acquired (e.g. alcohol, chemo, viral, 
autoimmune). Presentation is varied.  

• Hypertensive heart disease: due to longstanding, 
poorly-controlled hypertension causing LV hyper-
trophy and eventual failure. 

• Complication of valvular heart disease or congenital 
ASD, VSD: examine for murmur. 

• High-output heart failure: e.g. due to anemia, 
thyrotoxicosis, Paget’s dx. Ask for features of these 
conditions. 

• Beware cor pulmonale due to respi disease. Look 
for fx of pulm hypertension (loud P2, parasternal 
heave) 

 
Workup: 

• NTproBNP: to confirm heart failure 

• CXR: for cardiomegaly, pulmonary edema. 

• ECG: for old infarcts (Q waves), hypertrophy (S in 
V1 + R in V5 or V6 > 35mm), or arrhythmia. Use 
24h ambulatory ECG if suspecting paroxysmal 
arrhythmia. 

• Echocardiogram: for systolic & diastolic function, 
ventricular wall motion defects, hypertrophy or 
dilatation, valve dx and cardiomyopathy. Further 
imaging includes cardiac MRI or nuclear cardiology 
for viability. 

• Other bloods: FBC, thyroid function test, vascular 
risk factors e.g. BP, fasting glucose, lipids 

• Cardiopulmonary exercise testing: if etiology is 
still unclear. 
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Respiratory	evaluation	

• Obstructive dx: asthma is episodic while COPD 
causes baseline dyspnea with flares (see earlier). 
Consider levels of control in asthma (below)  

• Interstitial lung dx: exertional dyspnoea, non-
productive cough. Exam may find fine inspiratory 
crepitations ± clubbing. Causes include: 
- Occupational: asbestosis, silicosis 
- Hypersensitivity: e.g. extrinsic allergic alveolitis 

(bird fancier’s lung, farmer’s lung) 
- Drugs: nitrofurantoin, bleomycin, sulfasalazine, 

amiodarone. 
- Rheumato: RA, sarcoidosis, SLE, systemic 

sclerosis, ulcerative colitis 
- Idiopathic: e.g. idiopathic pulmonary fibrosis. 

• Chronic infection: e.g. TB, fungus. Ask abt cough, 
fever, night sweats, haemoptysis, and personal and 
exposure hx. 

• Tumor: lung cancer or metastases may present 
insidiously with dyspnoea. Ask abt weight loss, risk 
factors e.g. smoking. Examine for consolidation, 
cachexia, lymph nodes. Ddx is sarcoidosis. 

 
GINA:	Levels	of	Asthma	Control		

 Controlled 
all of these fx: 

Partly ctrl 
any of these fx: 

Un-
control 

Day symp <2 / wk > 2/wk 

>3 fx of 
partly 

controlled 
asthma 

Night symp None Any 

Activity lim None Any 

Reliever  Use <2 / wk Use > 2 / wk 

PEF, FEV1 Normal < 80% pred 

Note: this replaces the previous classification of intermittant, 
mild persistant, mod persistant, and severe persistant asthma 

 
Workup: 

• Imaging: chest X-ray, CT, high-resolution CT. 
Look for nodules, hyperinflation and bronchiectasis 
(COPD), reticulonodular shadows or honeycomb 
patterns (interstitial lung dx) 

• Spirometry: first distinguish obstructive disease 
(FEV1/FVC < 70%) from restrictive disease (FEV1 
and FVC are low but FEV1/FVC normal). If 
obstructive, differentiate asthma from COPD – 
reversibility (salbutamol ↑ FEV1 >15% and 200mL) 
or +ve methylcholine challenge test (FEV1 ↓ >20%) 
suggest asthma. 

• Allergic workup: skin prick test for atopy, exhaled 
NO test (e.g. asthma, eosinophilic bronchitis) 

• Other tests: ABG to assess severity. If infection 
suspected, do sputum culture. Do FBC, CRP for 
inflammative changes or eosinophilia. Do ANA, 
rheumatoid factor for autoimmune involvement. 
Bronchoalveolar lavage or biopsy may be necessary. 
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HEART	&	LUNGS	

6	|	HYPOXIA	&	CYANOSIS	(CHRONIC)	

	
	
	  
Hypoxia describes inadequate tissue oxygenation, while 
hypoxaemia refers to ↓ arterial O2 (PaO2). This may be 
acute (see previous chapter) or chronic (this chapter). 
Some patients with chronic hypoxia may be cyanosed, 
i.e. a bluish colouration of skin or mucous membranes 
reflecting ↑ deoxygenated hemoglobin. 
 
 

CHRONIC	HYPOXIA	

 
Chronic hypoxia may manifest not only as ↓ PaO2, but 
also polycythaemia. ↑ lactate may also be seen, reflecting 
anaerobic respiration as a consequence of hypoxia 
 

Hypoxia	with	↓ PaO2	(chronic)	
 
This is a state of inadequate tissue oxygenation because 
of ↓ PaO2.  
 
With dyspnoea: most of these have been described in 
the previous chapter and will not be elaborated on. 

• Respiratory: COPD, interstitial lung dx, infective, 
tumor, effusion. 

• Cardiac: heart failure 

• Vascular: PE (may be chronic) 
 
Without dyspnoea: 

• Right to left cardiac shunts: tetrology of fallot, 
transposition of the great arteries, Eisenmenger’s 
syndrome (reversed flow through a VSD or ASD). 
Patients are likely cyanosed. Consider paediatric hx 
and examine for murmurs; do echocardiogram. 

• Hypoventilation - including neurologic disease e.g. 
myasthenia gravis (see previous chapter) 

• High altitude: due to low atmospheric PO2. This 
can cause headache, dizziness, and high-altitude 
cerebral edema. 

 

Hypoxia	with	normal	PaO2	
 
In these conditions, tissues are inadequately oxygenated 
in spite of adequate arterial oxygen (PaO2). Consider -   

• ↓ oxygen content of blood: e.g. anaemia, haemo-
globinopathy, CO poisoning (forms carboxyHb) 

• ↓ oxygen delivery: A circulatory issue with local ↓ 
arterial flow (arterial dx, embolic phenoma, AV 
shunting) or systemic ↓ cardiac output (will present 
acutely). 

• Tissue inability to use oxygen: e.g. poisoning 
with cyanide, which blocks cytochrome oxidase 

 
 

CYANOSIS	

 
This usually requires > 5 g/dL of deoxygenated Hb to 
become apparent. Hence polycythemic patients become 
cyanotic more easily than anemic patients. Cyanosis may 
be central (of the tongue) or peripheral (of the fingers): 
 

Central	cyanosis	

• Pulmonary dx: inadequate oxygenation (see the 
causes in hypoxaemia), or high altitude. 

• Cardiovascular: the causes of right to left shunting 
(see hypoxaemia). Cyanosis present since birth or 
infancy is typical of this. 

• Haematological: e.g. polycythemia 
 

Peripheral	cyanosis	

• The causes of central cyanosis 

• Cold exposure: peripheral vasoconstriction to 
divert blood flow away from extremities 

• Arterial obstruction: emboli, atheroma, vasospasm 
(Raynaud’s phenomenon: fingers or toes turn pale, 
then blue, then red when warmed) 

• Venous obstruction: e.g. thrombophlebitis, DVT 
 
Look for clubbing: cyanosis and clubbing is common in 
right-to-left shunts, and occasionally in pulmonary dx 
(abscess, bronchiectasis, cancer), but not in peripheral 
cyanosis or acutely developing central cyanosis  
 
 



APPROACHES:	HEART	&	LUNGS	 7	|	COUGH	 	

NIGEL	FONG	|	V	2.2	 APPROACHES	TO	SYMPTOMS	OF	DISEASE	|	21	

HEART	&	LUNGS	

7	|	COUGH	

	
	

	
	
	
	

 
Cough originates as a protective reflex: to expectorate 
secretions and foreign bodies, therefore protecting the 
lower respiratory tract. Therefore, cough is an important 
sign that the respiratory system is under threat. 
 
Diagnostically, it is useful to consider cough as acute (<3 
weeks) or chronic (>8 weeks, >3 in paediatrics) entities. 
Subacute cough (3-8 weeks) can be either. 
 
 

ACUTE	COUGH	

  
Acute cough is a very common and is often self-limiting; 
a therapeutic trial in the community setting is often more 
appropriate than extensive investigation. Causes include  

• Infective: decide if the patient is well or sick. The 
well patient (mild fever, no dyspnea, chest clear) 
can be sent home with symptomatic therapy for a 
presumptive URTI. Look out for the sick patient 
(dyspnea, desaturation, hypotension, respiratory 
distress, consolidation) or an unusually susceptible 
patient (immunosuppressed, elderly) in whom you 
should be wary of bacteria pneumonia and admit. 

• Allergen exposure (e.g. cats in susceptible people) 
or noxious chemicals (e.g. smoke). Often this cough 
is accompanied by wheezing, shortness of breath, 
and other symptoms that make the diagnosis clear. 

• Asthma exacerbation: cough is a possible 
manifestation; this is often patients who already 
have a known diagnosis of asthma. 

• Foreign body aspiration. 
 
 

CHRONIC	COUGH	

 
Chronic cough is not in keeping with the natural history 
of a simple infection; more insidious differentials come 
into play. Take all chronic coughs seriously. The 
approach is as follows: 
 
1. Is this truly a cough 
2. Is there an obvious clinical diagnosis 
3. Approach to a non-obvious diagnosis 

1.	Is	this	truly	a	cough?	
 
These are more serious and require different approaches: 

• Stridor: this is more likely upper airway obstruction 
(see approach to dyspnea) 

• Hemoptysis: see next chapter 
 

2.	Is	there	an	obvious	clinical	picture?	
 
Broadly, the causes of chronic cough include  

• Respiratory infections: TB, bronchiectasis, post-
infectious 

• Other lung pathology: asthma, COPD, ILD, cancer 

• Referred cough syndromes: postnasal drip, GERD, 
ACE-I, cardiac disease. 

 
The task here is to perform clinical assessment and look 
for any obvious cause of cough. Unfortunately, the 
timing and character of cough can be unreliable, and the 
clinical categories overlap significantly. Going down 
these questions may give you a clue:  
 
1. Does the patient smoke? Have an especially high 
index of suspicion for the following: 

• COPD: occurs in the longstanding smoker with 
many pack-years of tar in his/her lungs, presenting 
with cough and progressive exertional dyspnea. 
Examine for wheeze. Patient should undergo 
spirometry and be staged according to the GOLD 
classifications (in the intersection of symptoms and 
risk – exacerbation risk, and and severity of airflow 
limitation). See approach to dyspnea. 

• Cancer: the feared complication of smoking, but 
often insidious, masquerading as a ‘smoker’s cough’ 
with lethal effect. Suspect in particular if there is 
recent change in chronic ‘smoker’s cough’, or 
constitutional symptoms (below).  

• Idiopathic smoker’s cough: this is common but a 
diagnosis of exclusion – first work through the 
below and rule out something more insidious, 
especially when smokers are at high risk! 
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2. Is there a characteristic history of a referred cough 
syndrome? 

• ACE-inhibitor: have a quick look at the drug 
history for any ACE-I (especially a newly started 
one). This may cause cough in 5-30% of patients 
due to inhibition of bradykinin metabolism; cough 
is not a side effect of angiotensin receptor blockers. 
Stopping ACE-I should solve the cough – if not, 
look hard for another issue. 

• Chronic rhinitis + postnasal drip (upper airway 
cough syndrome): a patient with allergic rhinitis 
symptoms (morning ‘stuffy nose’, rhinorrhea, 
frequent throat clearing and sneezing) whose upper 
airway secretions may trigger the cough reflex. 
Cough is triggered immediately upon lying down, 
and the patient may even feel a sensation of liquid 
dripping into the back of the throat. Examination 
of the nose may reveal excess secretions, inflammed 
nasal mucosae, or nasal polyps.  

• Gastro-esophageal reflux dx (GERD):  causes 
cough associated with food, burping, and lying 
down (or early in the morning just after waking up). 
This may also be heartburn and a sour taste in the 
mouth, and relief of cough with antacids. 

 
3. Are there constitutional symptoms? 

• Tuberculosis: ask about constitutional symptoms 
(fever, night sweats, weight loss), travel hx, contact 
hx, and immunosuppression (e.g. steroids) which 
may predispose to opportunistic or atypical 
infection. Examine for upper lobe fibrosis or 
collapse (dullness, tracheal deviation etc).  

• Cancers: any weight loss or loss of appetite should 
prompt suspicion of a cancer (primary or mets). 
Unfortunately, most lung cancers are asymptomatic 
until late. 

 
4. Is there prominent sputum production? 

• Bronchiectasis: the classic presentation is a long-
standing history of daily cough and copious sputum 
production. Examination may reveal clubbing and 
coarse crepitations. Etiology includes: 
- Generalized: abnormal secretion clearance 

(e.g. cystic fibrosis, Kartagener’s syn), immune 
deficiency, rheumatic disease (RA, Sjogren syn, 
Crohn’s), or COPD. 

- Focal: post-pneumonia (especially if repeated 
or severe) or TB, aspiration, bronchial 
obstruction (e.g. foreign body or cancer). 

• Other infections: e.g. TB, recurrent pneumonia 
 
5. Is there progressive dyspnoea? This is clearly 
abnormal; consider COPD, cancer, and interstitial lung 
disease. 
 

6. What is the patient’s PMHx? 

• Asthma: can present without wheeze or dyspnoea, 
but with cough – typically a dry cough, worst in the 
early morning (when bronchioles are most reactive). 
Look for other atopic symptoms e.g. eczema, 
allergic rhinitis, allergic conjunctivitis and positive 
family hx. Ask about severity (frequency, ADLs, 
prior intubation), baseline symptoms, and treatment 
compliance. Ask about exposure and triggers – 
asthma better on weekends suggests an 
occupational component. Recent beta-blocker or 
NSAID use may precipitate asthma. 

• Rheumatological disease: Ask about any known 
history or current features (e.g. joint pain, rash) of 
rheumatological diseases like RA, scleroderma, 
ankylosing spondylitis, and lupus. These are 
associated with interstitial lung disease and may also 
cause bronchiectasis. 

• Immunocompromised state: be wary of chronic 
infections and bronchiectasis 

• Cardiac disease: paroxysmal nocturnal dyspnea 
can masquerade as night cough. 

• URTI at onset of cough: may be a post-infectious 
cough which could self-resolve. 

 
Chest X-ray all patients: all patients with chronic cough 
deserve an early chest X-ray – this can be the difference 
between early TB treatment and TB transmission to 
many contacts, or between early diagnosis and cure of 
lung CA vs palliative management later. Look for the 
upper lobe fibrosis or collapse of TB, any nodules 
suspicious for cancer, or the tram tracks and ring 
shadows of bronchiectasis. 
 

3.	Approach	to	non-obvious	diagnosis	
 
If diagnosis is not obvious on clinical grounds or CXR, 
or treatment of presumptive etiology (e.g. stopping ACE-
I, PPIs for GERD, antihistamines for rhinitis) fails to 
resolve the cough, sequential diagnostic testing may be 
necessary. Tailor this to the likely clinical etiology:  

• Chest CT: to look for any small nodules  

• Sputum studies: smear and culture including AFB 
studies. 

• Spirometry (with methylcholine challenge tests): 
for cough-variant asthma which may otherwise be 
occult. 
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HEART	&	LUNGS	

8	|	HAEMOPTYSIS	

	
	
	
Haemoptysis is the expectoration of blood from the 
lower respiratory tract. This can range from blood-
streaked sputum, to massive amounts that are imminently 
life-threatening.  
 
 

CLINICAL	APPROACH	

  
The initial step is to confirm haemoptysis and ensure that 
the patient is stable. 
 

1.	Is	this	true	haemoptysis?	
 
Distinguish between -  

• Hemoptysis: blood coughed up, often bright red, 
may be mixed with sputum. 

• Hematemesis: blood vomited from upper GIT; 
coffee grounds coloured due to gastric digestion 

• Epistaxis: bleeding from the nasopharynx 
 

2.	Is	this	massive	haemoptysis?	
 
Massive haemoptysis is defined as ≥500ml in 24h or 
>100ml per hour. The trouble with this volume of blood 
is not exsanguination, but airway compromise. If pt is 
unstable or haemoptysis is massive, consider intubation 
to protect the airway. Diagnostic and therapeutic workup 
should begin immediately and proceed concurrently.  

• Blood work: as in (4), but also add acute bloods like 
GXM and ABG. 

• Early bronchoscopy for localization of bleed, 
identification of etiology (see later), and hemostasis 
(e.g. balloon tamponade, topical medication) 

• Bronchial artery angiography and embolization if 
bronchoscopic hemostasis fails. 

 

3.	What	is	the	cause	of	haemoptysis?	
 
Once the patient has been stabilized, the cause of 
haemoptysis needs to be established. Broadly these can 
be divided into lung disorders (i.e. something in the lung 
damaging its vessels), or vessel disorders (vessel damage 
not due to the lung). Begin with a careful consideration 
of past medical history, any other symptoms or past 
interventions, a respiratory examination, and chest X ray. 
Consider the following:  
 
 

(a)	Lung	disorders	
 
Infective: the most common cause of haemoptysis is 
chronic infection and its sequelae.  

• Bronchiectasis: while longstanding productive 
cough is the classic history, some bronchiectasis is 
‘dry’. Examination may find clubbing and coarse 
crepitations, and clubbing. In bronchiectasis, 
anatomic changes bring bronchial arteries closer to 
mucosal surfaces. The heavy sputum classic in 
bronchiectasis can be blood-streaked if capillary 
plexuses rupture, while bronchial artery rupture 
may give massive bright red haemoptysis. There are 
multiple causes of bronchiectasis – see approach to 
cough. 

• Chronic infection: 
- TB granulomas can erode into bronchial arterial 

vessels, releasing bright red blood. Haemoptysis 
can also result due to granuloma necrosis. 

- Fungi including aspergillus and mucor 
- Abscesses which invade, cause necrosis or 

rupture of arteries. There may be foul smelling, 
bloody sputum. 

- Parasites e.g. paragonimiasis, leptospirosis. Ask 
abt travel to or migration from endemic areas. 

• Acute infection: acutely unwell with fever, cough, 
and dyspnoea. Pneumococcal pneumonia classically 
produces a rust-coloured purulent sputum. 

 
Non-infective:  

• Cancer: like TB, haemoptysis arises due to tumor 
invasion into vessels, or tumor necrosis. Any cancer 
is possible – lung CA, mets, and in HIV patients 
Kaposi’s sarcoma with airway involvement. Ask abt 
other symptoms e.g. dyspnoea, chronic cough, 
constitutional symptoms.  

• Parencyhmal injury: 
- Inhalational injury: fire smoke, chemicals, 

substance abuse. Ask about triggers and 
exposure.  

- Parenchymal dx: see under autoimmune 
disease. 

• Traumatic: foreign body inhalation, intubation etc 
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(b)	Vasculature	disorders	
 
This may be a primary cardiac, rheumatologic, or 
haematologic disease. 
 
Cardiac disease: elevated pulmonary capillary pressures 
may cause alveolar capillary rupture. This presents as 
pink and frothy haemoptysis / sputum. 

• Heart failure: haemoptysis is more likely in acute 
heart failure than in chronic heart failure, which 
allows for pulmonary vasculature adaptation. 
Etiologies include AMI, acute valve rupture, 
myocarditis, decompensation of chronic heart 
failure, etc. 

• Mitral lesion: mitral stenosis or regurgitation 
(especially if acute). Examine for murmur and apex 
deviation. 

• Aorto-pulmonary fistulae: may rarely form in 
patients with thoracic aortic aneurysm. 

 
Rheumatological: 

• Vasculitis: consider diffuse alveolar haemorrhage 
in ANCA vasculitis (e.g. Wegeners granulomatosis) 
or SLE esp. if there is multi-organ involvement. If 
there is renal involvement, consider pulmonary-
renal syndromes like Wegener granulomatosis. 

• Connective tissue disease: e.g. Ehler-Danlos syn. 
 
Haematological:  

• Coagulopathy: e.g. overwarfarinization, thrombo-
cytopenia, DIC. 

• Pulmonary embolism: haemoptysis due to local 
parenchymal infarct is a rare presentation of PE; 
see approach to dyspnoea.  

• Post bone marrow transplant. 
 

(c)	Miscellaneous	causes:	

• Iatrogenic: fistula formation due to tracheostomy 
tube (placed too low), right heart catheterization 
penetrating pulmonary arteries, as a complication of 
bronchoscopy, or due to other medical devices. 

• Pulmonary endometriosis: monthly hemoptysis 
in a reproductive-aged lady. 

• Cocaine inhalation. 
 

4.	Workup	for	non-massive	haemoptysis	
 
Initial studies 

• Assess oxygenation: SpO2, ABG 

• Haematology: FBC, PT/PTT, GXM 

• Renal: UECr to screen for pulmonary-renal 
syndromes. 

• Chest X-ray: perhaps the single most important 
test. Findings can be non-specific, but can help to 
narrow the differential -   
- Nodules: malignancy, infection (military TB, 

aspergilloma), or inflammatory processes (e.g. 
vasculitis). HRCT is usually necessary to 
characterise further. 

- Diffuse opacities: cardiac (heart failure), alveolar 
haemorrhage 

- Normal CXR: does not exclude pathology; can be 
acute infection, but can also be a cancer too small 
to be seen on CXR.  

• Sputum studies: e.g. gram smear, culture, AFB PCR 
and culture. 

 
Subsequent modalities: depending on clinical suspicion 
and results of initial study. This may include -  

• High resolution CT scan (HRCT): useful for 
diagnosis of bronchiectasis and cancer (which may 
be occult on CXR) 

• Bronchoscopy: obtain biopsy of suspicious lesion, 
bronchoalveolar lavage samples for culture of 
suspected infection. 

• Cardiac workup: echocardiography for valve 
disorders, NT-proBNP if suspecting heart failure. 

• Autoimmune workup e.g. ANA (for SLE), ANCA 
(for ANCA vasculitis), anti-GBM antibody (for 
goodpasture’s). If there are skin lesions then these 
should be biopsied in preference to the lung lesions. 

• If suspecting PE, do CT pulmonary angiogram 
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BLOOD		

1	|	ANEMIA	
	
	
	
Anemia is a reduction in Hb concentration, hematocrit, 
or RBC below the reference level for a given age and sex.  
 
 

INITIAL	STEPS	
 

Presenting	symptoms:	

• Chronic anemia: dyspnoea, hyperdynamic state 
(palpitations, tachycardia, bounding pulse), fatigue, 
and complications e.g. angina, arrhythmia, AMI. 
Anemia, renal failure, and congestive heart failure 
may occur together, in which case treating anemia 
may improve both cardiac and renal function. 

• Acute blood loss: features of hypovolemia (↓ BP, 
↑ HR, oliguria, ↑ capillary refill time, etc) and more 
pronounced symptoms of anemia: 
- Cardiorespi: palpitations, chest pain, dyspnoea 
- Neuro: syncope, giddiness 
- Others: pallor, ↓ effort tolerance, lethargy 

• Acute haemolysis: more severe symptoms, also 
symptoms of haemolysis e.g. jaundice, renal failure, 
hemoglobinuria, etc. Identify precipitating factors. 

• Asymptomatic. Many patients with chronic anemia 
are able to compensate; these patients present late 
with much lower Hb. However pts with underlying 
cardiorespiratory dx, malignancy, or kidney dx are 
vulnerable to decompensation.  

 
Except in severe symptomatic anemia, pts should not be 
transfused until a specific diagnosis is made, as this may 
hinder investigation.  
 

Physical	examination	
 
Clinical signs include pallor (Hb <10 g/dL), koilonychia, 
angular stomatitis, brittle hair, hyperdynamic circulation 
(bounding pulses, systolic flow murmur). Some signs may 
point to specific etiologies: 

• B12 deficiency: glossitis, vibration/proprioception 
loss, later weakness and ataxia    

• Hemolytic anemia: hepatosplenomegaly, jaundice, 
anemia, signs of extramedullary hemopoiesis (e.g. 
frontal bossing, maxillary prominence). 

• Lymphoproliferative dx: Lymphadenopathy with 
hepatosplenomegaly 

• Signs of systemic dx: e.g. dialysis fistula, liver dx, 
chronic alcohol use 

• Petichiae suggest concomittant platelet dysfunction 

FBC:	Expected	normal	ranges	(adults)	

Hb 
 

RBC 

WBC 

Plt 

HCt 

M: 13-17 g/dL 
F:  12-16 g/dL 

4.3-4.7 x 1012/L 

3.4-9.6 x 109/L 

150-400 x 109/L 

• 37 - 50 % 

MCV 

MCH 

MCHC 

Retic 

RDW 

80 - 95 fL 

27 - 33 pg 

32 - 36 g/dL 

0.5 - 2 % 

• 10.5 - 16 % 

 

Initial	lab	tests:	

• Full blood count: to confirm RBC, Hb, and Hct, 
to look for pancytopenia (↓ RBC ↓ WBC, ↓ Plt) or 
leukemia (↑ WBC, ↓ RBC, ↓ Plt). Confounders: 
- Dehydration: Hb, HCt, RBC are spuriously 

high, masking any underlying anemia 
- Late pregnancy: dilutional anemia due to 

normal ↑ RBC mass and plasma volume.  

• Red cell indices: Mean corpuscular volume 
(MCV), mean corpuscular Hb (MCH), and mean 
corpuscular Hb concentration (MCHC). Anemia 
with ↑ MCV is macrocytic, while that with ↓ MCV 
is microcytic. 

• Reticulocyte count: Reticulocytes are immature 
RBC, this reflects bone marrow RBC production. 

• Peripheral blood film (PBF): for qualitative ∆s in 
RBC morphology. This provides many clues e.g. 
blasts (malignancy), target cells (thalassemia, iron 
deficiency), sphereocytes, schistocytes (hemolysis).  

 

Initial	differential:	
 
Classically, anemia is classified using the kinetic or 
morphologic approach: 
 
Kinetic approach: 

• ↓ Production: nutritional deficiency, bone marrow 
disorder or suppression, EPO deficiency, anemia of 
chronic disease. Reticulocytes are inappropriately 
normal (anemia should ↑ RBC synthesis) 

• ↑ Destruction: Haemolytic anemias (inherited or 
acquired). There will be ↑ reticulocytes, reflecting ↑ 
marrow production of RBC to compensate. 

• Blood loss: obvious, iatrogenic, or occult. Iron 
deficiency is commonly secondary to blood loss. 
There will be ↑ reticulocytes except in acute loss. 
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Morphologic approach: 

• Macrocytic (↑ MCV): This reflects a disorder in 
the maturation of RBC cellular components. Causes 
include folate/B12 deficiency, drugs, leukemias, 
alcohol abuse, liver disease, hypothyroidism. Causes 
of ↑ reticulocytes can also cause macrocytic anemia 
as reticulocytes are larger than mature RBC. 

• Microcytic (↓ MCV): This reflects a disorder in 
haem synthesis, which may be due to shortage of 
haem precursors (iron deficiency) or a defect in the 
haem synthesis pathway (e.g. thalassemia). 

• Normocytic (normal MCV): acute blood loss, renal 
dx, aplastic anemia, hemolytic anemia, anemia of 
chronic disease. 

 
Combination: both the above approaches are useful but 
incomplete and should be used together. However note: 

• One pathology may present in different ways: e.g. 
chronic blood loss may present w iron deficiency, 
thalassemia gives microcytosis but may also present 
as hemolysis, and anemia of chronic dx may be 
normocytic or microcytic.  

• Anemia may be multifactorial: a pt taking NSAIDs 
for RA may have anemia of chronic disease, as well 
as gastrointestinal bleeding. A pt with thalassemia 
may have concomittant iron deficiency. 

• The concomittent presence of a cause of microcytic 
aneamia and one of macrocytic anaemia may 
present as normochromic anaemia. 

 
Individual entities in the above chart are discussed in 
greater detail below 
 
 

RBC	MATURATION	DEFECT	
 
This may be due to a maturation disorder in hemoglobin 
synthesis (microcytic), RBC synthesis (macrocytic), or a 
proliferation disorder (normochromic).  
 

Maturation	dx	–	RBC	synthesis:	
 
This presents as macrocytic anemia (↑ MCV) with 
inadequate reticulocyte response. This reflects defective 
DNA synthesis for which B12 and folate is required –
there is sufficient Hb but not enough cells to fill. There 
may also be neuro sym (e.g. areflexia, subacute combined 
degeneration, ↓ vibration and proprioception, dementia). 
 
Megaloblastic anemia: B12 or folate deficiency causes 
megaloblasts with large immature nuclei in bone marrow. 
There may be hypersegmented neutrophils on PBF, and 
pancytopenia if severe. Defective DNA syn affecting the 
GIT lining can cause glossitis & diarrhoea. Causes: 

• Diet: dietary deficiency of B12 is uncommon except 
in vegans (no B12), but folate deficiency is common 
in the malnourished. 

• Pernicious anemia: autoimmune destruction of 
parietal cells, ↓ intrinsic factor, ↓ B12 absorption.  

• Drug: methotrexate, phenytoin, trimethoprim, etc 
inhibit folate metabolism, so take a full drug hx. 

• GIT dx: gastrectomy (↓ intrinsic factor prod), ileal 
resection/dx (↓ B12 absorption). 

 
Non-megaloblastic causes: no marrow megaloblasts. 

• Physiological: pregnancy, newborn 

• Pathological: Alcoholism (most common), liver dx, 
drugs (e.g. azathioprine), hypothyroidism 

• Spurious: reticulocytosis 
 
Workup:  

• Serum B12, folate: confirms the diagnosis. 

• Pernicious anemia: intrinsic factor Ab, parietal 
cell Ab. Impt to check as oral replacement will not 
work in pernicious anemia. 

• Others: GGT (alcoholism), thyroid function test 

Anemia'

RBC$produc+on$defect$ RBC$destruc+on$or$loss$

Normocy+c$ Macrocy+c$
RBC$synthesis$defect$
!"B12/folate"deficiency"
!"Liver"dx,"drugs,"alcohol"
!"Hypothyroid"

Microcy+c$
Hb$synthesis$defect$
!"Iron"deficiency"
!"Thalassemia"
!"SideroblasCc"anemia"
$

Prolifera6on$
disorder$

Matura6on$$
disorder$

Pancytopenia$
!"Aplasia"
!"InfiltraCon"

↓$RBC$alone$
!"Renal"dx"
!"Chronic"dx"
!"Pure"RBC"aplasia"

Haemolysis$
!"Congenital"
!"Acquired"

Blood$loss$
!"Obvious"
!"Occult"

↑$Re6culocytes$(>2.5%)$Normal$or$low$re6culocytes$
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Maturation	dx	-	hemoglobin	synthesis:	
 
This presents as microcytic anemia (↓ MCV) with 
inadequate reticulocyte response. RBCs are normal but 
there is insufficient Hb to fill them, hence RBCs are 
small. This may be due to a disorder in Hb synthesis, or 
shortage of the required components. 
 
Causes: 

• Iron deficiency (common). There may be physical 
signs of koilonychia or angular chelitis. This is not a 
diagnosis but should prompt a search for the cause: 
- Blood loss: ask abt menstrual hx, risk fx e.g. 

NSAID use. In older adults this may be the 
first manifestation of a GIT malignancy. 

- � demand: e.g. pregnancy 

- � absorption: e.g. gastrectomy 
- Poor intake: rare in developed countries 

• Thalessemia: genetic defects in Hb synthesis (see 
hemolysis). In particular, thalassemia minor is 
asymptomatic except for mild microcytic anemia. 
Reticulocytes may be normal or ↑. 

• Sideroblastic anemia: ineffective heme synthesis, 
either inherited or acquired, in which case it is often 
due to myelodysplasia.  

• Anemia of chronic dx: usually normocytic, but 
may present as microcytic anemia as inflammation  
↑ hepcidin, inhibiting iron absorption. 

 
Workup: 

• RBC size: much smaller in thalassemia (MCV 60s) 
than in iron deficiency (MCV 70s). Hence, in thal, 
- Fall in Hb > fall in RBC (may be normal). 

Machines measure Hb by lysing RBC; with 
many small RBCs in thalessemia, RBC count is 
higher than the Hb level. 

- Mentzer index = MCV (fL) /RBC (x1012/L). 
<13 is likely thalassemia. Values >13 makes 
thalassemia unlikely but does not exclude it 
(this neither very specific nor sensitive). 

• Red cell distribution width (RDW): usually high 
in iron deficiency (anisocytosis), low in thalassemia 
(uniformly small cells). 

• Peripheral blood film: target cells in thalassemia, 
anisocytosis and poikilocytosis in iron deficiency.  

• Iron panel: ↓ ferritin, ↑ TIBC reflects ↓ iron stores 
in iron deficiency. In thalassemia, ferritin is normal 
initially, but rises as transfusions are received (may 
>1000 ug/L in iron overload due to transfusion 
without chelation). In acute illness, TIBC is better 
gauge as ferritin is an acute phase reactant and rises. 

• Bone marrow aspirate: ring sideroblasts are 
diagnostic of sideroblastic anemia. 

• Note: Diagnosing thalassemia does not rule out 
GIT blood loss. Have a low threshold to scope an 
elderly pt, so as not to miss a colorectal CA. 

	

Interpretation	of	the	iron	panel	

 Iron 
deficiency 

Chronic 
disease Thal Sidero 

MCV ↓ n ↓↓ ↓ 

Serum Fe ↓ ↓ n ��  ↑ 

TIBC * � � n n 

Ferritin ^ � � n � 

* Total iron binding capacity | ^ Ferritin also ↑ in stress 

 

RBC	PROLIFERATION	DEFECT	
 
Normocytic anemia is usu. 2° proliferation dx. Consider: 
 

Isolated	↓	RBCs:	
• Renal disease: diseased kidneys do not synthesize 

sufficient erythropoietin, causing anemia 

• Anemia of chronic dx (AoCD): normochromic 
anaemia is due to inadequate erythropoiesis and ↓ 
RBC survival. Ask about chronic inflammatory 
states e.g. infection, RA, cancer 

• Myelodysplastic syn: ↓ Hb is an early presentation 

• Early iron deficiency anemia may be normocytic. 

• Isolated red cell aplasia. 
 

↑	one	cell	line,	↓	other	cell	lines	
 
This indicates proliferative dx of one hematological cell 
line suppressing other cell lines. For instance, leukemia or 
lymphoma gives ↑ WBC (may ↓), ↓ RBC, ↓ Plt. 
 

Pancytopenia:	
 
Pancytopenia (↓ RBC, ↓ WBC, ↓ Plt) indicates bone 
marrow failure. This may present as anemia, bleeding due 
to ↓ Plt, infection or neutropenic sepsis. Causes: 

• Aplastic anemia: reticulocytes almost zero 
- Primary: often acquired autoimmune cause, 

sometimes genetic (e.g. Fanconi anemia) 
- Secondary: due to drugs (e.g. chemotherapy, 

carbimazole), toxins (e.g. benzene), radiation 
etc. Viruses (e.g. parvovirus, hepatitis, HIV) 
can cause transient anemia or pancytopenia. 
Ask about relevant exposures. 

• Malignant and premalignant: e.g. bone marrow 
infiltration by leukemia, myeloma, myelofibrosis. 
Look for constitutional sym, hepatosplenomegaly, 
and ‘CRAB’ symptoms of myeloma (hyperCa, renal 
impairment, anaemia, and bone pain) 

• Megaloblastic anemia, when severe. 
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Workup:	

• PBF: for blast cells (leukemia, myelodysplastic syn) 

• Bone marrow: aspirate shows ↑ cellularity and 
blast cell replacement in leukemia. Trephine shows 
hypocellularity in aplasia, fibrosis in myelofibrosis. 

• Myeloma workup: see approach to back pain. 

• Further specialist investigations, consider viral tests. 
 
 

BLOOD	LOSS	
 
The presentation of blood loss depends time course: 

• Acute: Hb and HCt are initially normal, as whole 
blood (including plasma) is lost.  

• Subacute (hours): the body (or doctors) replaces 
lost plasma, causing ↓ hematocrit. There is relative 
↓ RBCs as erythropoiesis takes a week, giving what 
appears to be normocytic anemia. 

• Compensated: as erythropoiesis kicks in, there is ↑ 
reticulocytes, reflecting normal marrow response to 
anemia. Without further blood loss, the normocytic 
anemia will correct itself. 

• Chronic blood loss more commonly presents as 
iron-deficiency anemia than as ↑ RBC production. 
Reticulocytes ↓, reflecting inadequate erythropoietic 
factors. This should prompt a search for a cause – 
occult blood loss in an elderly patient may be the 
first presentation of colon cancer. 

 
 

HEMOLYTIC	ANEMIAS	
 

Presentation:	

• Anemia: symptoms and complications of anemia. 

• Response to anemia: splenomegaly, signs of 
extramedullary hemopoiesis (e.g. frontal bossing, 
maxillary prominence, dental malocclusion) 

• Heme breakdown: jaundice, bilirubin gallstones 

• Acute intravascular hemolysis: jaundice and dark 
urine, e.g. G6PD, autoimmune hemolysis. 

 
Laboratory clues for diagnosis: 

• ↑ reticulocytes: normal marrow response. 

• ↑ serum LDH: also rises in megaloblastic anemia 
(fragile RBCs are easily destroyed) 

• ↑ unconjugated bilirubin 

• ↓ haptoglobin: consumed in binding and removing 
Hb released from RBC, esp in intravascular 
hemolysis (may be normal in extravascular hemo-
lysis); also an acute phase reactant  

• PBF: e.g. sphereocytes (hereditary sphereocytosis 
vs hemolytic anemia), Heinz bodies (e.g. G6PD) 

Hemolytic anemias may be inherited or acquired; age of 
onset is key. 
 

Inherited	causes	&	workup:	
 
Usually intracorpuscular defect in: 

• Enzyme: G6PD deficiency in males. Presents with 
acute hemolytic episodes, precipitated by infection, 
drugs (e.g. antimalarials, antibiotics, analgesics), fava 
beans. Blood count is normal between episodes. 

• Cytoskeletal: e.g. hereditary spherocytosis, elliptosis, 
stomatocytosis. Investigations: 
- Hereditary spherocytosis: hepatospleno-

megaly, sphereocytes on PBF, and positive 
osmotic fragility test.  

• Haemoglobin: Thalassemia (α, β, or HbE-β), or 
sickle cell anemia, esp african-americans. Hemolysis 
is rarely prominent in thalassemia, but there is often 
significant hepatosplenomegaly. Workup: 

- Hb electrophoresis: HbH (β4) in α-thalassemia, 
HbF (α2γ2) and HbA2 (α2δ2) in β-thalassemia, 
HbE, and HbS. Pts with α-thalassemia trait 
may hv normal Hb electrophoresis.  

- Sickle cell: PBF for sickles, sickle solubility test. 
- Blood transfusions with inadequate chelation 

may cause hemochromatosis. Look for 
systemic signs of iron deposition in organs: 
bronzing of skin, liver cirrhosis, delayed 
puberty (gonads), cardiomyopathy, diabetes 
(pancreas), hypoCa (parathyroids),  

 

Acquired	causes	&	workup:		
 
The direct Coomb’s test is key to distinguish immune 
from non-immune mechanisms. 

• Autoimmune hemolytic anemia (AIHA): most 
common cause, confirmed by +ve direct Coomb’s 
test. Look for etiology: 
- Infective: usu mycoplasma (cold agglutinins, 

send serology), also CMV, EBV. 
- Inflammatory: any autoimmune dx – do ANA 
- Neoplastic: e.g. lymphoma, CLL. Examine for 

nodes, consider CT scan. 
- Drugs: eg high-dose penicillin, mefenamic acid 

• Microangiopathic hemolytic anemia: hemolytic 
picture with schistocytes and –ve Coomb’s test, e.g. 
DIC, HUS, TTP (see approach to bleeding) 

• Malaria: esp Plasmodium falciparum infection. Ask 
abt fever, travel hx, use of prophylaxis. Do thick 
and thin blood films for diagnosis. 

• Fragile RBCs easily lysed: e.g. B12 deficiency 

• Mechanical hemolysis e.g. prosthetic valves 

• Hypersplenism: accept only as a cause of mild 
anemia; if severe anemia develops in a patient with 
portal hypertension suspect variceal bleeding.  
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BLOOD		

2	|	ABNORMAL	BLEEDING		
	
	
	
This chapter discusses the systemic causes of a bleeding 
diathesis. Where bleeding presents in a specific organ 
(e.g. GIT bleed, menorrhagia), first consider local causes 
(see specific chapters). Similarly, thrombosis usually first 
presents with organ-specific symptoms (e.g. leg swelling, 
dyspnoea, stroke) and it is only later (especially if the 
episode was unprovoked) that these systemic factors are 
looked into. Patients may also be asymptomatic and 
present with unexplained deranged platelets or clotting.  
 

Normal	haemostatic	assays:	clotting	&	platelets	

 Normal ranges Notes 

Platelets 150-400  x109/L Both quantity & quality impt 
for platelet plug function. 

PT 11-15 s Test extrinsic coagulation sys 

INR 0.9-1.2 units Normalized ratio of PT 
Used to titrate warfarin * 

aPTT 35-45 s Test intrinsic coagulation sys 
Used to titrate heparin * 

* Therapeutic anticoagulation: targets differ from given ranges  

 
 

CLINICAL	APPROACH		
 

Traditional	classification	
 
Hemostasis requires (1) vasoconstriction, (2) platelet plug 
formation, and (3) activation of the coagulation cascade 
to form a clot. Hence, causes of a bleeding diathesis is 
traditionally classified as (see later for details) - 

• Coagulation cascade defect:  
- Inherited: hemophilia, von Willebrand dx. 
- Acquired: over anticoagulation, DIVC, massive 

transfusion, liver dx, vitamin K deficiency. 

• Platelet defect: usually acquired, divided into 

- ↓ production: aplastic anemia, megaloblastic 
anemia, marrow infiltration e.g. from mets 

- ↑ destruction: 1° immune (ITP), 2° immune 
(e.g. SLE), non-immune (TTP-HUS, DIVC), 
or drug induced (e.g. heparin) 

- Abnormal function: e.g. myelofibrosis, uremia, 
drugs, hypothermia (e.g. in trauma) 

• Vascular defects:  
- Inherited: connective tissue disease, HHT 
- Acquired: meningococcus, dengue, vasculitis, 

scurvy, skin atrophy. 

The clinical classification: the traditional classification 
is a useful fall-back to exhaustively consider all causes. It 
is more efficient, however, to streamline the likely 
etiology based on the clinical picture: 

• Acutely ill patient with bleeding 

• Patient with other systemic medical disease 

• Completely well patient  
 

Acutely	ill	patient		

• Disseminated intravascular coagulation (DIC or 
DIVC): systemically ill pts (e.g. sepsis, malignancy, 
trauma, severe pre-eclampsia) in whom pathological 
activation of the coagulation cascade causes 
widespread thrombosis, consumption of platelets 
and clotting factors, which then causes paradoxical 
bleeding. Lab tests reveal fibrinogen consumption 
and ↑ fibrin degradation products (e.g. D dimer). 
There may be microangiopathic hemolytic anemia, 
but less pronounced than in TTP-HUS. DIVC can 
coexist with or lead to multi-organ dysfunction e.g. 
acute kidney injury, jaundice, or neuro dysfunction. 

• Thrombotic thrombocytopaenic purpura (TTP) 
/ Hemolytic uremic syndrome (HUS)*: a pentad 
of fever, ↓ Plt, microangiopathic hemolytic anaemia 
(MAHA), renal and neurological disease (the full 
pentad may not be present). Various inciting factors 
lead to endothelial dysfunction, platelet thrombi 
formation, consumption ↓ Plt (purpura) & MAHA 
(with anemia, schistocytes, ↑ LDH, ↓ haptoglobin). 
The coagulation cascade is not activated; unlike 
DIVC, PT/PTT is normal. Untreated patients 
develop acute kidney injury and neurological dx 
(confusion, headache, TIA, seizures). 

 

Differentiating	DIVC	vs	TTP-HUS	

 DIVC TTP-HUS 

Patho Procoagulant factors 
Coag cascade activated 

↓ ADAMTS13 activity 
Platelet thrombi 

Sim ↓ Plt; MAHA (↓ Hb, ↑ LDH, ↓ haptoglobin) 

Diff ↑ PT/PTT, ↑ D-dimer 
↓ Fibrinogen 

PT/PTT normal 
↓ ADAMTS13 

 
* Thrombotic microangiopathies (TMA): each causes 
endothelial dysfunction via distinct pathophysiology. TTP is 
due to ↓ ADAMTS13 activity, causing accumulation of very 
long Von Willebrand Factor multimers, which bind platelets at 
the endothelium; among the TMAs, TTP has only mild renal 
involvement. HUS occurs after bloody diarrhoea, due to Shiga 
toxin in E. coli O157:H7 infection. Other types include 
complement and drug-mediated TMA. 
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• Severe acute infection:  
- Meningococcus: acute-onset purpuric (non-

blanchable) rash, fever, and neuro symptoms 
(see approach to headache). 

- Dengue: ↓ Plt of varying severity, ranging 
from mild purpura, to dengue haemorrhagic 
fever with severe bleeding. 

• Massive transfusion: if only RBC are transfused 
without FFP and platelets, plts and clotting factors 
are not replaced, leading to coagulopathy. 

• Some of the systemic diseases below (e.g. cancer, 
failure) may cause a critically ill pt with bleeding, 
but in these cases the diagnosis is seldom in doubt. 

 

Patient	with	other	medical	disease	
 
In pts with other medical disease, consider whether 
bleeding is due to this (as is often the case) –   

• Drugs:  
- Anticoagulants: bleeding is a common and 

predictable effect of over-anticoagulation with 
warfarin (↑ PT/INR), heparin (↑ aPTT), and 
direct factor X inhibitors (not titratable with 
PT or PTT). Bleeding should resolve when 
drug doses are titrated against target INR or 
aPTT (if not consider other causes). 

- Drug-induced platelet dysfunction: usu. aspirin, 
occasionally NSAIDs. 

- Drug-induced platelet destruction (↓ Plt): e.g. 
antibiotics (beta-lactams, rifampicin, bactrim, 
vancomycin), anticonvulsants (carbamazepine, 
valproate, phenytoin), heparin, etc. Yet many 
pts are on such drugs but have no issue – being 
on one of these drugs does not necessarily 
imply that this drug is the cause of bleeding. 

- Bone marrow suppression: e.g. chemotherapy, 
radiation 

• Liver disease: acute liver failure or late cirrhosis 
can cause bleeding (hence bruising is a stigmata of 
chronic liver dx) via ↓ clotting factor synthesis (↑ 
PT/PTT) and ↑ platelet destruction (↓ Plt) from 
hypersplenism.  

• Renal disease: uremia causes defects in platelet 
function; bleeding occurs despite normal Plt count. 

• Malignancy: this may be a pt with known cancer, 
or a new dx – exclude constitutional symptoms,  
examine for enlarged liver, spleen, lymph nodes. 

- Bone mets: Marrow infiltration can cause ↓ plt 
production.  

- Leukemia/lymphoma: WBC proliferation (↑ 
WBC) suppressing RBC and Plt production. 

- Myelofibrosis: marrow fibrosis causing extra-
medullary haemopoiesis and splenomegaly. Plts 
may initially be ↑ but dysfunctional, and ↓ Plt 
later occurs – either way there can be bleeding. 

• Autoimmune causes:  
- Rheumatological disease: often associated 

with secondary immune platelet destruction, 
e.g. SLE, anti-phospholipid syndrome, and RA.  

- Vasculitis: petechiae and palpable purpura 
arise from small vessel inflammation leading to 
RBC extravasation. For instance, henoch-
schonlein purpura in children classically 
presents with purpura on lower limb extensor 
surfaces, arthritis, abdo pain, and renal dx 

• Nutritional deficiency: 
- B12 deficiency: severe megaloblastic anaemia. 

Consider esp in known alcoholics and if there 
are neuro symptoms (see approach to anemia) 

- Vitamin K deficiency: pts with bilary dx may 
have ↓ absorption of fat soluble vitamins. 

- Vitamin C deficiency (Scurvy): rare nowadays 
 
Workup: as for the systemic disease, and do FBC and 
PT/PTT for severity assessment. If the disease does not 
satisfactorily explain the bleeding, also consider causes of 
bleeding unrelated to this disease (see next section) 
 

Completely	well	patient	
 
These pts have no medical hx that could explain 
bleeding, and are well apart from bleeding. Congenital 
and idiopathic causes feature heavily. In these pts, it is 
often helpful to evaluate the exact pattern of bleeding – 
hematomas, mucocutaneous bleeding, or scarring. 
 
Hematomas: intramuscular hematomas or haem-
arthrosis arising hours after minor trauma, and refusing 
to stop, is typical of a coagulation factor disorder. 

• Hemophilia: usually a male infant or young boy 
with positive family history (an X linked dx ) and 
prolonged aPTT (may be normal in mild disease – 
do specific factor activity levels).  

 
Mucocutaneous bleeding: petechiae, purpura, or  
ecchymosis is usually a platelet or von Willebrand factor 
defect. Palpable purpura means vasculitis (see earlier). 

• Von Willebrand Disease (VWD): tends to present 
older than hemophilia pts, with mucocutaneous 
bleeding and also menorrhagia in ladies. Platelet 
levels are normal or mildly low, PT is normal, and 
aPTT is normal or raised. If suspecting VWD, do 
VWF activity or antigen. 

• Idiopathic thrombocytopenic purpura (ITP): a 
well pt with ↓ Plt, normal WBC & RBC. This is 
usually acute and self limiting in children, but may 
be more chronic in adults.  

• Aplastic anemia, primary: pancytopenia (↓ Plt,  
↓ WBC, ↓ RBC) without an identifiable 2° cause 
(see approach to anemia).  

• Infection: thrombocytopenia may be a presenting 
feature or HIV or hepatitis C 

• Inherited disorders of platelet function: rare. 
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Delayed scarring: typical of connective tissue disease 

• Inherited: in younger pts, consider connective tissue 
dx (e.g. Ehler-Danlos syndrome) and hereditary 
haemorrhagic telangiectasia (HHT). 

• Acquired: in older patients, consider skin atrophy 
due to senile purpura, topical steroids, or Cushing’s 
dx. 

 
 

WORKUP	FOR	WELL	PATIENTS	
 
Most of the idiopathic causes are diagnoses of exclusion. 
Even if the pt is asymptomatic, it is important to exclude 
underlying systemic illnesses.  
 
Initial step: Do FBC and PT/PTT. Repeat any tests that 
are inconsistent with clinical findings before investigating 
further. 
 
In ↓ Plt: subsequent steps depend on FBC picture –  

• Pancytopenia: consider aplastic anemia or marrow 
suppression e.g. by drugs or malignant infiltration. 
Proceed to do 
- Peripheral blood film (PBF): for multilobed 

neutrophils (megaloblastic anemia), blast cells 
(leukemia), schistocytes (microangiopathy e.g. 
DIVC, TTP-HUS), leukoerythroblastic smear 
(marrow replacement). 

- Marrow biopsy: especially if PBF abnormal, 
there are constitutional symptoms or organo-
megaly, or raised LDH. The marrow may be 
hypocellular (aplastic anemia), infiltrated with 
malignant cells, or fibrotic (myelofibrosis). Do 
further immuno-chemical and genetic tests 
(beyond the scope of this text). 

• ↓ Hb and ↓ Plt: Differentials are -  

- Longstanding bleeding causing � Hb. 
- TTP-HUS: do PBF for schistocytes, LDH, and 

haptoglobin. ↓ Plt and features of microangio-
pathic hemolytic anaemia is diagnostic of TTP-
HUS 

- Nutrient deficiency: consider B12/folate levels. 
- Autoimmune: e.g. SLE, RA (Felty’s syndrome 

can be accompanied by ↓ Plt) 
- Causes of & workup for pancytopenia 

• ↑ WBC and ↓ Plt: consider infection, malignancy, 
and inflammatory cause (e.g. autoimmune) 

• Isolated ↓ Plt:  
- Rule out spurious result due to platelet clumps: 

repeat FBC, look at PBF. 
- Ask abt symptoms of rheumatological and 

vasculitic diseases. 
- Do infectious screen: HIV, hepatitis C, dengue 

as these can cause thrombocytopenia 
- The default diagnosis after exclusion of drug-

induced or infective causes is ITP. 

 
In ↑ PT/PTT ± ↓ Plt:  

• ↑ aPTT, normal PT: this is an intrinsic pathway 
defect. Consider –  
- Haemophilia or VWD: this is classic. Confirm 

with factor assays and VWF activity/antigen 
- Factor inhibitors: do mixing tests (add normal 

plasma to patient plasma). If this corrects the 
PT/PTT, factor deficiency is the problem. If 
clotting tests do not correct, there is a factor 
inhibitor  

- Lupus anticoagulant: unexplained prolonged 
aPTT, which does not correct on mixing tests. 
Note that ‘anticoagulant’ is a misnomer as this 
is actually procoagulant. 

• ↑ PT/INR with normal or ↑ aPTT: check again 
for warfarin use or vitamin K deficiency, consider 
liver dx (LFT) and DIVC (fibrinogen, D-dimers). 

 
Normal platelets & clotting but still bleeding: can try 
functional tests (e.g. platelet function) and think of 
vascular causes (consider workup for vasculitis). 
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BLOOD	 

3	|	HIGH	CELL	COUNTS	
	
	
	

 

Some patients present with an incidental finding of high 
cell counts (above age-appropriate reference ranges) on 
their full blood count, but only minimal symptoms. 
Polycythaemia refers to a raised hemoglobin, RBC 
count, and hematocrit above age and gender appropriate 
reference values. Thrombocytosis is a platelet count 
above 450 x 109/L. Leukocytosis is a WBC count above 
11 x 109/L (or upper limit of laboratory reference). 
 
 

POLYCYTHAEMIA	
 

 
 
The causes of polycythaemia (erythrocytosis) are listed 
above. Clinically, the approach is to consider –  

1. Is there hemoconcentration causing spurious poly-
cythaemia? 

2. Is there tissue hypoxia causing appropriate ↑ EPO 
and secondary polycythaemia? 

3. If there is no tissue hypoxia, is it inappropriate � 
EPO, or polycythaemia vera? 

4. Are there any complications of polycythaemia? 
 

1.	Is	there	hemoconcentration?	
 
Rule out contexts in which spurious polycythaemia may 
arise, i.e. 

• Dehydration: causing hemoconcentration and ↑Hb 
(there may not be a rise in TW and Plt as these can 
be in the spleen). This should be fairly obvious on 
history; the patient is clinically dry with postural BP 
drop. This is self-correcting with hydration. 

• Dengue: ↑ hematocrit indicates plasma leakage and 
likely intravascular hypovolemia 

• Iatrogenic i.e. over-transfusion or blood doping in 
competitive sportsmen 

 

2.	Is	there	tissue	hypoxia	–	2°	↑	EPO?	
 
Tissue hypoxia causes appropriate rises in erythropoietin 
(2° ↑ EPO). Look for PMHx and symptoms of these 
causes. At the bedside, look for cyanosis; measure SpO2 
or ABG for PO2. Eythropoietin (EPO) will be high. 

• Smoking: releases carbon monoxide, causing ↑ 
carboxyhemoglobin and hence ↓ O2 carrying 
capacity. Pulse oximetry may be spuriously normal, 
but COHb levels can be measured. 

• Chronic lung disease: e.g. COPD, interstitial lung 
disease, obstructive sleep apnoea. This has to be 
fairly advanced to cause hypoxia. 

• Cyanotic heart disease with right to left shunt e.g. 
congenital cyanotic heart disease, eisenmenger’s 
syndrome. 

• High altitude 
 

3.	If	not	hypoxic,	inappropriate	EPO	or	PV?	
 
Serum erythropoietin levels should be measured.  
 
Low erythropoietin:  

• Polycythaemia vera (PV): almost always the case. 
The classic history is puritus after a hot bath. There 
may be hepatosplenomegaly and mild ↑ Plt, TW. 
JAK-2 is mutated in 90% of cases; this is diagnostic, 
if -ve, diagnosis requires bone marrow aspirate. 

• Primary familial and congenital polycythemia 
 
High or ‘normal’ erythropoietin: 

• EPO-producing tumor: search for renal (RCC, 
polycystic kidney, or adrenal tumor), liver (HCC), 
or uterine fibroid. Do CTAP or CT urogram, LFTs 

• High affinity hemoglobin: rare; only detectable 
on measuring hemoglobin O2 affinity 

• Exogenous: i.e. EPO injections in sportsmen. 
 

4.	Are	there	any	complications?	

• Hyperviscosity symptoms: causing neurological 
symptoms (headache, vertigo, visual disturbances) 

• Thrombosis: both arterial (e.g. stroke), venous 
(e.g. DVT, Budd chiari syndrome) 

• Bleeding: bruising, epistaxis, peptic ulcer disease 

• Transformation to 2° myelofibrosis (splenomegaly, 
↓ Plt) or leukaemia 

Polycythaemia'

Pseudo$ Primary$

Appropriate$
!"CyanoCc"heart"dx"
!"Hypoxic"lung"dx"
!"Smoking""
!"High"alCtude"

Inappropriate$
!"EPO"producing"tumor"
"""(see"text)"
!"Exogenous"i.e."abuse$

No$hypoxia$
!"DehydraCon"
!"Dengue"

Secondary$

↓$EPO$

Hypoxic$ !"Polycythaemia"vera"

↑$EPO$
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THROMBOCYTOSIS	
 
Thrombocytosis may be a reaction to inflammation, or a 
clonal (1°) disorder *. The degree of ↑ Plt is not helpful 
in distinguishing the two. Splenomegaly, thrombocytotic 
complications (see below), and giant platelets on PBF 
makes clonal proliferation more likely. As reactive 
thrombocytosis is most common, the clinical approach is 
to ask – 

1. Is there a pro-inflammatory state or hematological 
factor causing reactive (1°) thrombocytosis? 

2. If primary thrombocytosis, which haematological 
entity is it? 

3. Are there any complications of thrombocytosis? 
 
* The rare hereditary thrombocytosis will not be discussed. 
 

1.	Reactive	thrombocytosis	
 
Platelets are a +ve acute phase reactant; proinflammatory 
states cause � Plt, which may be quite marked. A non-
exhaustive list of causes includes –  

• Infective: acute or chronic (e.g. TB).  

• Inflammatory: acute stress (e.g. surgery), cancer, 
autoimmune disease (e.g. IBD, rheumatological).  

• Haematological: anaemia (blood loss, hemolysis, 
iron deficiency), asplenia, transient rebound from 
thrombocytopenia.  

• Drug: growth factors (e.g. GCSF), cytokines, some 
chemotherapy. 

 
Workup: A reactive etiology may be obvious. If not, 
begin with careful history taking and examination. In the 
absence of localizing signs and symptoms, it is reasonable 
to begin with a repeat platelet count, excluding anaemia 
(FBC, iron studies), CRP, CXR, age-appropriate cancer 
screening, ± rheumatological screen (ANA, RF, etc). 
Further workup for occult disease depends on context.  
 

2.	Primary	thrombocytosis		
 
If a secondary cause cannot be identified, the next step is 
to look for and classify a haematological disorder. This 
usually requires a bone marrow biopsy and cytogenetic 
studies. JAK-2 is +ve 50-70% of ET patients; hence, +ve 
JAK-2 signifies a primary (vs reactive) thrombocytosis, 
but cannot distinguish ET, PV, and MF, and –ve JAK-2 
cannot rule out ET. 
 
The myeloproliferative diseases form a continuum and 
thrombocytosis is a feature of several disorders; the exact 
diagnosis depends on marrow findings (interpretation 
and diagnostic criteria will not be discussed in detail).. 
Essential thrombocytosis is only diagnosed if criteria for 
the other etiologies is not met.  
 
Clinically, the presence or absence of splenomegaly is a 
useful way of classifying these disorders –  

Splenomegaly typical (and often massive): 

• Chronic myeloid leukaemia (CML): usually 
presents with ↑ TW, but can sometimes present as 
isolated ↑ Plt. The philadelphia chromosome (t9,22 
translocation) or BCR-ABL is diagnostic. 

• Primary myelofibrosis (MF): leukoerythroblastic 
peripheral blood picture (nucleated  RBC and WBC 
forms), abnormal bone marrow megakaryocytes ± 
marrow fibrosis. MF may also be 2° to PV and ET. 

 
Splenomegaly may be absent: 

• Polycythaemia vera (PV): splenomegaly at times 
present, rarely massive. ↑ Hb is key (see previous). 

• Myelodysplastic syndromes: may occasionally 
have ↑ Plt (isolated del(5q) or RARS-T subtypes) 

• Essential thrombocytosis (ET): diagnosed when 
reactive thrombocytosis & other myeloproliferative 
disorders are ruled out. Giant platelets and 
megakaryocyte clusters are sometimes seen.  

 

3.	Are	there	any	complications?	
 
These are more likely in primary thrombocytosis; reactive 
thrombocytosis does not increase risk beyond that of the 
underlying disease (e.g. cancer).  

• Thromboembolic dx: arterial (stroke, MI, digital 
ischaemia) and venous (DVT/PE, Budd-Chiari 
syndrome, portal vein thrombosis) 

• Vasomotor symptoms: headache, visual changes, 
lightheadedness, atypical chest pain, erythromelalgia 

• Bleeding: especially if thrombocytosis is extreme  

• Transformation to 2° myelofibrosis (splenomegaly, 
↓ Plt) or acute leukaemia 

 
 

LEUKOCYTOSIS	
 
Leukocytosis is most commonly a response to systemic 
disease e.g. infection – this is often clinically obvious. It 
may also be a clonal (neoplastic) disorder, which is more 
likely if other cell lines (Hb, Plt) are affected, or if WBC 
counts are extremely high. Begin by looking at the WBC 
differential and peripheral blood film (PBF). Proceed 
based on the dominant (best-fit) WBC type: neutrophils, 
lymphocytes, eosinophils, monocytes, many blast cells 
(≥20% according to WHO or 30% according to FAB), 
or only a leukoerythroblastic picture (nucleated RBCs, 
metamyelocytes, myelocytes).  
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Blast	cell	dominant	
 
A FBC (or bone marrow) with predominantly blasts 
(≥20%) is acute leukaemia until proven otherwise. 
Suppression of other cell lines is common and may cause 
anaemia (pallor, lightheadedness, palpitations, chest pain, 
dyspnoea, etc), thrombocytopaenia (bleed) and 
neutropaenia (infection). Workup entails blood film, 
bone marrow aspiration, flow cytometry, cytogenetic and 
molecular tests. There are various subtypes (and a 
differential: CML in blast crisis). In the acute setting, 
exclude APML (acute promyelocytic leukaemia) which 
has good prognosis with emergent treatment but high 
early mortality if treatment is delayed. 
 

Neutrophilia	
 
Reactive: the most common cause of neutrophilia; PBF 
may show band forms and granulation.  

• Acute bacterial infection or inflammation: in the 
absence of chronic illness, acute-onset neutrophilia 
usually means infection or inflammation. The task 
is then to localize the infection (symptoms, signs, 
and septic workup). Non-infective causes should be 
apparent from the clinical context e.g. surgery, 
burns, trauma, thyroid storm. If these are obvious 
then no further workup is necessary; neutrophilia 
should resolve once the cause is treated. 

• Chronic inflammatory state: this is usually known 
rheumatological or autoimmune disease. Cigarette 
smoking can also cause chronic neutrophilia. The 
absence of symptoms or signs of these diseases, no 
smoking, and normal CRP makes these unlikely.  

• Bone marrow stimulation: 2° hemolytic anaemia, 
immune thrombocytopaenia, or splenectomy. 

• Drugs: e.g. steroids, GCSF, lithium. 

• Solid organ tumor: can cause a paraneoplastic ↑ 
TW even without infection or GCSF use. 

 
Primary causes: This may be apparent with a classic 
FBC picture, or only pursued when a reactive cause is 
not found, Except for rare hereditary causes and 
syndromes, this is usually a clonal disorder.  

• CML: usually a well patient with splenomegaly. The 
differential WBC count often has a characteristic 
mix of eosinophils, basophils, immature cells (e.g. 
metacytes, myelocytes), and a small number (<10%) 
of blasts (unlike the blast predominance of AML). 
Mild anaemia, thrombocytopaenia,  thrombocytosis 
may be found. Confirm the clinical suspicion by 
cytogenetics for a philadelphia (Ph) chromosome 
(t9,22 translocation), or PCR for BCR-ABL. 

• Other myeloproliferative diseases: while the 
textbook blood findings of PV, MF, or ET are quite 
distinct (another cell line usually increased), in 
practice there can be some overlap with CML. 
BCR-ABL testing will resolve any doubt.  

• Chronic neutrophilic leukaemia: rare 
 

Lymphocytosis	
 
1. Is there an obvious reactive cause? Start by looking 
for the obvious –  

• Virus: acute viral infection (classically EBV, also 
CMV, MMR viruses, influenza) is the commnest 
cause of lymphocytosis. A hx of viral symptoms 
(URTI, malaise) is usually present, and atypical 
lymphocytes are seen in EBV. Lymphadenopathy 
may be found but is not specific. 

• Pertussis: this bacteria is unusual in giving lympho-
cytosis rather than neutrophilia. Cough ≥2 weeks or 
a characteristic whoop should prompt suspicion. 
This can be confirmed on culture and PCR. The 
ddx is TB. 

• Splenectomy: this is associated with lymphocytosis 

• Drug allergy: DRESS (see eosinophilia)  
 
2. Testing for clonality: If a reactive cause is obvious, 
further workup is unnecessary. If none can be found and 
lymphocytosis persists, or if there is concern for clonal 
disorders, workup begins with blood film (PBF) and flow 
cytometry. Lymphadenopathy and hepatosplenomegaly 
are important but non-specific. PBF may find distinctive 
features corresponding to specific diagnoses. The goal of 
flow cytometry, in the first instance, is to identify 
whether lymphocytosis is clonal – an abundance of cells 
with identical cytogenetic and molecular signatures imply 
that they arose from a single precursor which underwent 
neoplastic proliferation. 
 
3a. Not clonal – workup for occult reactive causes 

• Viral illnesses: HIV and hepatitis serology should 
be performed. 

• Tuberculosis: inquire for symptoms; consider 
CXR and quantiferon tests. 

• Other atypical infections: cat scratch disease, 
toxoplasmosis, rickettsia. Consider serology. 

• Cigarette smoking is associated with mild polyclonal 
B cell increase. 

 
3b. Clonal – identify haematological disorder: this 
includes chronic lymphocytic leukemia (CLL) and its pre-
malignant state (monoclonal B-cell lymphocytosis), as 
well as various non-hodgkin lymphomas. Diagnosis 
hinges on immunophenotype pattern on flow cytometry; 
at times bone marrow aspirate or lymph node biopsy may 
also be performed (not mandatory). 
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Isolated	eosinophilia	
 
Initial approach: eosinophilia has many diverse causes 
and hence its workup is not straightforward; very often, 
however, its cause is easily found. The initial approach 
should be to look for apparent causes of eosinophilia 
through clinical evaluation and simple tests. Consider –  

• Allergic dx: mild eosinophilia in blood may be 
present in respiratory (allergic rhintis, asthma*), skin 
(e.g. atopic dermatitis), or renal (drug-induced acute 
interstitial nephritis, transplant rejection) disease. A 
careful history should reveal symptoms e.g. puritus, 
nasal congestion, wheezing, cough. Initial tests 
include CXR and UECr. 

• Vasculitides: eosinophilia with asthma and ENT 
symptoms is typical for eosinophilic granulomatosis 
with polyangiitis (Churg-Strauss) [*consider as a 
ddx to ‘asthma’], and may less commonly be found 
in other connective tissue disease. If suspected, do 
ANCA testing. 

• Parasites: these can be asymptomatic. Origin from 
or recent travel to a developing country increases 
likelihood of parasitic disease, but its absence does 
not exclude parasite as some parasites (e.g. infection 
with strongyloides) can persist for decades. Initial 
workup includes stool ova/cyst/parasites; consider 
serology (e.g. strongyloides, toxocariasis, trichinella, 
hookworm, schistosomiasis). 

• Drugs: a detailed review of prescription drugs and 
complementary medicine should be carried out. 
Eosinophilia is a potential feature of various drug 
reactions, e.g. urticaria, hepatitis, asthma. Perhaps 
the most serious is DRESS (drug reaction with 
eosinophilia and systemic symptoms), which should 
be considered if there is eosinophilia, rash 
(classically a confluent morbilliform eruption or 
exfoliative dermatitis), and organ involvement. 
Typical culprits are antiepileptics, allopurinol, and 
antibiotics (sulfonamides, dapsone, vancomycin). 

• Adrenal insufficiency: eosinophilia is associated 
with loss of endogenous glucocorticoids. If not a 
known diagnosis and symptoms are present, 
consider short synacthen test. 

• Other haematological neoplasms: eosinophilia 
can be part of myeloproliferative neoplasms (CML, 
PV, ET, MF), lymphomas and lymphoid leukaemias 
– in these conditions eosinophilia is not an isolated 
finding, and the conditions should be recognized 
based on their other abnormalities (see previous 
and approach to lymphadenopathy) 

 

Further workup: if simple tests are unrewarding, and 
eosinophilia persists, further workup may be necessary. 
This is too specialized for detailed coverage in this text; 
broadly, consider both primary (clonal) and secondary 
(reactive) causes. Workup falls into the following tracks –  

• Haematological: blood film, then bone marrow 
aspirate for clonal eosinophils (whether part of 
another neoplasm or isolated – rare etiologies: acute 
or chronic eosinophilic leukaemia) 

• Infectious diseases: for more occult parasites 

• Allergy & rheumatology: workup for possible 
autoimmune disease, immunoglobulin disorders, 
and trial of drug discontinuation 

 

Leukoerythroblastic	picture	
 
The leukoerythroblastic reaction refers to a peripheral 
blood finding of immature RBCs and WBCs (nucleated 
RBC, myelocyte, metamyelocytes), and teardrop-shaped 
erythrocytes. There may also be thrombocytosis. 
 
Reactive causes: first exclude these stressors which may 
press immature cells into service to meet needs –  

• WBC consuption: Infection (usually severe e.g. 
septic shock) 

• RBC destruction: haemorrhage, hemolysis  

• Recovery from severe myelosuppression 
 
Bone marrow infiltration: then look for these etiologies 
in which the lack of marrow space ‘pushes out’ immature 
cells into circulation.  

• Metastatic cancer with bone marrow replacement 
(e.g. breast, thyroid, lung, prostate, renal). The 
primary is usually known or obvious by this time. 

• Myelofibrosis: large splenomegaly and a leuko-
erythroblastic FBC are the hallmarks. There may 
also be hepatomegaly, anaemia, ↑ or ↓ TW and Plt, 
and ↑ LDH. Further workup begins with bone 
marrow; aspirate often yields a ‘dry tap’, trephine 
reveals marked fibrosis, megakaryocyte proliferation 
and atypia. 

• Other infiltration: e.g. TB, sarcoidosis 
 
 
 
 
 
 
 
 
 
 
 
 
Note: monocytosis and basophilia are two additional patterns 
of leukocytosis, but the approaches are too specialized for this 
text. The haematological neoplasms form several continuums 
and can transform into each other. If you are confused, use this 
approach as a framework to read up – do not memorise! 
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GUT	&	ABDOMEN	

1	|	ABDOMINAL	&	PELVIC	PAIN	
	
 
 
Abdominal pain has the broadest differentials. Danger 
lurks at every corner for it may well be an acute abdomen 
requiring emergent surgery, a gynaecological surprise, or 
a medical cause arising from anywhere but the abdomen. 
 
 

INITIAL	STEPS	
 

Approach	differentials	in	parallel	
 
The causes of abdominal pain are classically divided into 
gastrointestinal, renal, gynaecological, and other causes. 
Identify the right category by considering: 

• Localizing sym: jaundice suggests a hepatobiliary 
cause, diarrhoea suggests intestinal cause, dysuria 
and voiding symptoms suggest urological causes, 
missed periods suggest a gynaecological cause, and 
so on. Fever and vomiting are nonspecific. 

• Past medical hx: e.g. pain and fever with known 
ureteric stones in-situ is likely pyelonephritis or 
pyonephrosis; pain, vomiting, and constipation in a 
pt with a large colon tumor is likely obstruction. 

 
However, it is usually difficult to narrow the differential 
into a single organ system. Hence, systemically consider 
and workup potential ddx from different systems in 
parallel, tailored to the pt. Keep in mind occult causes 
(esp pancreatitis, hernia, diabetic ketoacidosis, ectopic 
pregnancy) and rule these out with simple tests.  

Helpful	tools	in	general	approach	
 
Considering the symptom pattern is very useful (see 
table). Location of pain helps but is at times non-
specific or misleading (and may lead to forgetting DKA, 
AMI, etc). Nature of pain provides pathophysiological 
clues on its etiology, but is only a guide: 

• Generalized peritonitis: severe pain exacerbated 
by movement, in a toxic, septic, or hypotensive pt. 
The abdomen is guarded with board-like rigidity, 
but signs can be subtle in the elderly or obtunded. 
Do not stop at recognizing peritonitis – look for an 
underlying cause, e.g. perforated viscus, bleed, etc. 
A laparotomy is both diagnostic and therapeutic 
here. In sick pts with an acute abomen (esp. those 
with renal impairment), non-contrast CT is often 
not helpful; very often, all that is seen is free air and 
fluid suggestive of a perforated viscus, which does 
not add very much to the clinical indication for 
laparotomy. Nevertheless, always ensure that the 
patient is well-resuscitated before rushing into 
surgery.  

• Localized peritonitis: Pain is steady, localized, 
exacerbated by palpation (guarding, rebound), 
movement (hence pts lie still) and coughing. 
Systemic signs are mild. Location of pain is very 
useful in this case – as it corresponds well to the 
area of irritated peritoneum, and hence the location 
of the inflammed organ beneath that peritoneum.  
 

 
Common	causes	of	abdominal	pain:	by	symptom	category	&	system	

 Upper GI Lower GI Urological Groin - M Gynae - F Others 

Acute, peritonitic Perforated viscus (ulcer, IO, 
tumor, appendix, divert, HCC) 

SBP  Ectopic preg. Ruptured AAA 
 

Acute, infective picture Cholangitis 
Hepatitis 
Hep. abscess 

GE/colitis 
Abscess  

Pyelonephritis 
Pyonephrosis 

 PID Dengue 
Pneumonia 

Acute, with localizing 
symptoms 

Cholecystitis IO 
Appendicitis 
Diverticulitis 

UTI (cystitis) 
ARU 

Testes, torsion 
Testes, EO 

Miscarriage 
Ectopic preg 

Trauma 

Acute, symptoms out 
of proportion to signs 

Pancreatitis Ischemic gut Renal stones Hernia Ovary, torsion 
Ovary, cyst 

DKA 
AMI 

Chronic episodic Peptic ulcer 
Biliary colic 
GERD 

Inflam bowel   Endometriosis 
Fibroids 

 

Chronic progressive CA stomach 
CA pancreas 

CA colon   CA ovary AAA 
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• Visceral pain: often vaguely localized ± referred to 
midline (foregut - epigastrium, midgut - umbilicus). 
Pain coming and going with pain-free intervals is 
colic; this is characteristic of intermittant peristaltic 
contractions of hollow viscera. Pts toss about. For 
these pts, systemically considering potential ddx in 
each system is advisable, without losing sight of the 
symptom pattern (see table).  

• Referred pain: from outside the abdomen. This is 
usually central and without tenderness on palpation 

 
The subsequent sections discuss the causes of abdominal 
& pelvic pain, stratified by system (trauma is excluded). 
As the differentials of abdominal pain are so broad, 
systemically considering potential ddx in each system is 
advisable. Yet do not lose sight of the symptom pattern 
(see table), which is also high yield. 
 
 

GASTROINTESTINAL	CAUSES	
 

Upper	GIT	causes	
 
Conceptually, these causes are best divided by organ – 
bile ducts, liver, pancreas, stomach, etc: 
 
Gallstones: a myriad of manifestations! Cholelithiasis is 
simply the presence of gallstones, which can cause pain 
(biliary colic) if impacted stones are squeezed against the 
gallbladder outlet. This can result in chemical inflam-
mation of the gallbladder – cholecystitis – which, left long 
enough, becomes infected. Stones leaving the gallbladder 
may lodge in the common bile duct – choledocholithiasis. If 
this is distal and blocks the pancreatic duct, gallstone 
pancreatitis ensues. Finally, stasis of bile flow predisposes 
to ascending infection of the biliary tree – cholangitis.  

• Biliary colic: episodic right hypochondrial or 
epigastric pain, often after fatty meals. Pain peaks 
over hours, resolving when the gallbladder relaxes. 
Characteristically, pain is constant without pain-free 
intervals (hence ‘colic’ is a misnomer – true colic 
has pain free intervals). There may be nausea and 
vomiting, but the patient is not jaundiced.  

• Cholecystitis: Pain as in cholelithiasis, but more 
severe, lasting longer (> few hours) ± radiating to 
the right shoulder. With inflammation, there may be 
a low-grade fever and Murphy’s sign. LFT may be 
mildly elevated, but jaundice should not be marked.  

• Choledocholithiasis: blockage of biliary drainage 
resulting in jaundice + cholestatic pattern of ↑ LFT. 

• Acute cholangitis: biliary tree infection with right 
hypochondrial pain, fever, jaundice (Charcot’s triad) 
± shock & mental state changes (Raynold’s pentad). 
There is a cholestatic pattern of ↑ LFTs (see 
approach to jaundice). Etiology is most commonly 
gallstones but also includes other causes of biliary 
obstruction (stricture, CA, etc). 

• Chronic cholecystitis: gallstones often present 
with vague symptoms, e.g. indigestion, dyspepsia. 

Stomach: epigastric pain due to 

• Peptic ulcers: Classically, pain from gastric ulcers  
is exacerbated by food and relieved by vomiting, 
while duodenal ulcers are relieved by food. 
Complications include bleeding leading to malena 
or hematemesis, and perforation causing peritonitis. 
Seek to identify its etiology, taking a careful drug hx 
(esp NSAIDs, steroids), risk fx for H. pylori (past 
hx, contact hx, developing country, smoking), and 
bearing in mind that some ulcers are malignant. 

• Gastritis: precursor to ulcers, but mucosa intact. 
Clinically may be indistinguishable from ulcers. 
Mild dyspepsia (epigastric pain & bloating): rarely 
requires extensive workup, but screen for alarm 
symptoms of anemia, loss of weight, recent onset 
or rapid progression of symptoms, malena or 
hematemesis, and dysphagia, as well as risk factors. 

• Gastric cancer: Asymptomatic early, then causing 
vague constant epigastric pain, with no relationship 
to meals. Hematemesis or malena may result from 
tumor bleed. Late symptoms include early satiety, 
vomiting of undigested food (intermittent in gastric 
outlet obstruction, post-meal in linitis plastica), 
dysphagia (in tumors near the cardia), loss of 
appetite and weight, or symptoms due to mets. 

 
Pancreas: 

• Pancreatitis: steady epigastric or RHC pain lasting 
days, classically radiating to the back and relieved 
on bending forward, accompanied by frequent 
vomiting and persistant nausea. There may be signs 
of retroperitoneal haemorrhage – bruising of flanks 
(Grey Turner’s sign) or umbilicus (Cullen’s sign). 
Often, symptoms are out of proportion to signs; a 
high index of suspicion is required. A diagnosis of 
pancreatitis is insufficient. It is also critical to: 
- Elicit etiology so that the cause of pancreatitis 

may be addressed – gallstones (prior dyspepsia, 
do US HBS), alcohol (hx of binge drinking), hx 
of ERCP, hypertriglyceridemia etc.  

- Severity scoring: to predict mortality and guide 
management (e.g. which patients need ICU).  

 
	Glasgow	score	for	acute	pancreatitis	

P PaO2 < 60 mmHg 
A Age > 55 years 
N Neutrophilia: WBC > 15 x 109/L 
C Calcium < 2.0 mmol/L 
R Renal: urea > 16 mmol/L 
E Enzymes: LDH > 600 U/L 
                 AST > 200 U/L 

A Albumin  < 32 g/L 
S Sugar: Glucose 

 

> 10 mmol/L 

. Severe pancreatitis: < 3 unlikely | ≥ 3 likely  

 



APPROACHES:	GUT	&	ABDOMEN	 1	|	ABDOMINAL	&	PELVIC	PAIN	 	

NIGEL	FONG	|	V	2.2	 APPROACHES	TO	SYMPTOMS	OF	DISEASE	|	38	

• Pancreatic cancer: a cancer in the body or tail of 
pancreas may present with chronic progressive 
epigastric pain radiating to the back. A head of 
pancreas tumor is more likely to present with 
obstructive jaundice. 

• Chronic pancreatitis: a close ddx of pancreatic 
cancer – this presents with epigastric pain (initially 
episodic then continuous), steatorrhoea (pancreatic 
insufficiency), and new or worsening diabetes  

 
Liver: right hypochondrial (RHC) pain is a manifestation 
of rapid capsular stretch 

• Hepatitis: fever, jaundice, tender hepatomegaly, 
and non-specific symptoms e.g. nausea/vomiting. 
Look for complications of hepatic failure – see 
approach to jaundice. 

• Hepatic abscess: fever, RHC pain, and sometimes 
jaundice or hepatomegaly.  

• Hepatocellular cancer: causes pain if rapidly 
enlarging. A ruptured HCC may cause severe abdo 
pain and hypotension. 

 
Spleen: a rare cause of left hypochondrial pain unless 
there is trauma – e.g. splenic abscess or infarct (in a pt 
with risk factors e.g. sickle cell, hypercoaguability)  
 
Esophagus:  

• Gastroesophageal reflex dx (GERD): epigastric 
or retrosternal discomfort, exacerbated by lying flat, 
with acid brash (acid taste in mouth due to reflux). 

• Boerhaave’s syn: sudden severe pain fr esophageal 
rupture during violent vomiting 

 

Intestinal	causes	
 
The simplest classification is by pathophysiology – think 
of the gut as a tube which can be obstructed, ischemic, 
inflammed, or infected. Note whether fever is present.  
 
Intestinal obstruction (IO): 4 cardinal features - pain, 
distension, nausea/vomiting, and lack of passage of stool 
or flatus (but incomplete IO may allow some output). 
Clinical tasks are to localize IO, identify its etiology, and 
look for complications. Intestinal obstruction is further 
discussed in the approach to vomiting. 
 
Ischemic: requires a high index of suspicion. 

• Strangulation: Pain is rarely prominent in IO. If 
pain is severe, consider strangulation which is a 
surgical emergency as it may progress to infarction. 
Causes: volvulus, incacerated hernia, etc. 

• Mesenteric ischemia and infarction due to 
embolism, thrombosis, rupture, or compression. If 
acute, pain is out of proportion to physical findings 
– be alert in a pt with embolic risk fx e.g. atrial 
fibrillation. Chronic ‘gut claudication’ causes post-
prandial pain, weight loss, nausea, vomiting, and 
diarrhoea. 

 

Inflammatory: fever may be present in the absence of 
infection, due to the inflammatory process. 

• Appendicitis is classically a dull periumbilical pain 
(referred pain) that migrates to the right iliac fossa 
(when the parietal peritoneum is irritated).  

• Meckel’s diverticulum: indistinguishable from 
acute appendicitis. 

• Diverticulitis: left or right iliac fossa pain (left-
sided in textbook, right-sided in asians), associated 
with nausea and anorexia. This can form an abscess 
or even perforate. 

• Inflammatory bowel dx: Crohn’s or ulcerative 
colitis are both chronic dx with intermittant flares. 
A typical hx is abdominal pain, bloody diarrhoea, 
and weight loss; a flare may mimic appendicitis. See 
approach to diarrhoea.  

 
	Alvarado	(Mantrels)	Score	for	Appendicitis	

M Migration 1 pt 
A Anorexia 1 pt 
N Nausea & Vomiting 1 pt 
T Tenderness in R lower quadrant 2 pt 
R Rebound tenderness 1 pt 
E Elevated temperature > 38.0 1 pt 
L Leukocytosis (WBC >10) 2 pt 
S Shift to left (neutrophil > 75%) 

 

1 pt 

. Likelihood of Appendicitis:  
5-6 possible | 7-8 probable | 9-10 v probable 

 
Infective: Fever is commonly present. 

• Gastroenteritis: Milder pain; diarrhoea, nausea and 
vomiting predominate over pain. 

• Infective colitis: e.g. due to chronic infection with 
parasites, C. difficile. See approach to diarrhoea. 

• Intra-abdominal abscess: continuous pain with 
swinging pyrexia, e.g. after perforation or surgery. 
 

Other causes: 

• Tenesmus is an urgent, painful, but unproductive 
desire to pass stool; mucus may be passed. Causes 
include tumor and irritable bowel syndrome. 

• Anal causes: perineal pain or pain on defecation. 
Causes: fissure, haemorrhoids. 

• Functional causes:, e.g. irritable bowel syndrome, 
is a common cause of chronic pelvic pain. Nausea, 
vomiting, and guarding are inconsistent or absent. 

• Constipation colic: diagnosis of exclusion 
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Workup	for	diagnosis	
 
Blood tests: 

• Infective screen: FBC, CRP, cultures 

• Hepatobiliary: LFT for hepatitis and obstructive 
jaundice (interpretation - see approach to jaundice).  

• Pancreatitis: look for ↑ amylase & lipase. Amylase 
rises earlier but falls to normal in ~3 days, lipase 
stays elevated for 1 week. Amylase may be falsely ↑ 
in intestinal obstruction, ischemia, inflammation, or 
parotitis. Have a high index of suspicion for 
pancreatitis as it may not have specific symptoms 
and signs, amylase and lipase are often worth doing.  

• Renal panel: for electrolyte imbalances which may 
cause IO, or 2° vomiting or diarrhoea 

• Lactate, ABG: if deranged, beware mesenteric 
ischemia or impending shock from sepsis or fluid / 
blood losses. 

• Pre-operative bloods: GXM, PT/INR, etc. 
 
Imaging: 

• Erect chest X-ray: looking for perforated viscus 
e.g. showing free air under diaphragm, Rigler’s 
(double wall) sign  

• Abdominal X-ray (AXR) for dilated bowel loops 
and air-fluid levels in IO. A bowel is considered 
dilated if >3cm (small bowel), >6cm (large bowel), 
or >9cm (cecum). 
- Small bowel IO: multiple loops, central location, 

‘stack of coins’ appearance due to plicae circulares 
which transect entire bowel lumen 

- Large bowel IO: single loop, peripheral location, 
haustrations do not transect entire lumen  

- Sigmoid volvulus: ‘coffee bean’ sign. 
- Look for impending perforation: e.g. closed loop 

obstruction (e.g. large bowel IO without small 
bowel dilation), large dilation of cecum.  

• CT abdomen/pelvis: for many etiologies. While 
clinical appendicitis is a textbook indication for 
surgery, in an older patient many would opt for pre-
op CTAP as other causes e.g. diverticulitis, cecal 
tumor become more likely with age. 

• If hepatobiliary sources is first ddx: hepatobiliary 
ultrasound is first line – see approach to jaundice 

 
Further investigation: 

• Endoscopy: OGD for esophageal or gastric 
pathology, ERCP/MRCP for biliary pathology (see 
jaundice), or colonoscopy for colonic pathology 
often yield the definitive diagnosis and may be 
warranted to rule out serious pathology; however it 
is rarely an initial inx. 

• Other specialized investigations if suspected: e.g. 
tumor markers, C. diff toxin, stool culture and 
microscopy, etc 

 

RENAL	&	UROLOGICAL	CAUSES	
 
Pain from urological causes is usually flank or lower 
abdominal. 
 

Differential	
• Urolithiasis: this loin to groin colic is a classic, 

unmistakable clinical picture – the patient groans, 
rolls around in pain, and improves remarkably with 
NSAIDs. Higher obstruction results in flank pain, 
while the pain of lower ureteric obstruction radiates 
to the groin. If there are signs of infection – 
consider pyonephrosis, a urological emergency. Ask 
abt previous stone problems, water intake, systemic 
dx that ↑ stone formation (e.g. gout, hypercalcemia 
2° cancer or hyperparathyroidism). Recurrent stone 
formers should be worked up further.  

• Urinary tract infection: may be lower (cystitis) or 
upper (pyelonephritis). Ask abt dysuria, frequency, 
urgency (but UTIs often present non-specifically). 
Look for an infective picture (fever, ↑ WBC), 
examine renal punch, and consider urosepsis in a 
sick patient (may lack localizing symptoms). Decide 
if UTI is simple or complicated (e.g. catheters, 
structural abnormalities). If there is an obstructed 
system, think of pyonephrosis. See approach to 
dysuria. 

• Acute urinary retention (ARU): suprapubic pain, 
palpable bladder, and anuria. See approach to 
dysuria & lower urinary symptoms. 

• Spontaneous bacterial peritonitis (SBP): in pts 
with ascites (especially peritoneal dialysis, but also 
portal hypertension and peritoneal disease – see 
approach to abdo distension). 

 

Workup	
• Blood: Infective screen (FBC, CRP, cultures), and 

renal panel for obstructive uropathy. Renal panel 
may reveal hypercalcemia which predisposes to 
stones – this should be worked up (see approach to 
electrolytes) 

• Urine:  
- Infective picture: dipstick for pyuria, nitrite and 

leukocyte esterase; UFEME, gram stain, and 
culture.  

- Nephrolithiasis: look for hematuria on dipstick, 
do urine pH and crystals to identify stone type. 
Collect any passed stones and send for analysis. 
Metabolic workup entails 24h urine collection 
to quantify the amt of calcium, citrate, oxalate, 
phosphate, uric acid, and cystine passed and 
hence determine the type of stone. 
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• Imaging:  
- For stones: options include X-ray KUB, CT 

KUB, and CT urogram – see discussion in 
approach to hematuria. A stone appears as an 
opacity, but KUB may miss radiolucent stones 
(uric acid, cysteine, xanthine).  

- For UTI: consider ultrasound kidneys for pyo-
nephrosis, bladder scan for post-void residual 
urine. 

 
AXR vs KUB - AXR visualizes the diaphragm but may 
cut off the pubic symphysis and distal ureter. KUB shows 
the pubic symphysis but may cut off the diaphragm. 

 
 

REPRODUCTIVE	SYSTEM	CAUSES	
 
Pain from reproductive system causes is usually lower 
abdominal or pelvic. Always examine the groin in males 
and consider ectopic pregnancy in females! 
 

Males	
• Hernia, when incacerated (but not all hernias are 

scroto-inguinal). Look for intestinal obstruction. 

• Acute testes: may present as abdo pain – always 
examine the groin. Conversely, abdo pain may be 
referred to the testes – in acute scrotum, examine 
the abdomen as well 
- Testicular torsion until proven otherwise esp in 

pubertal boys: testes is tender, high-riding, lie 
transversely, with loss of cremastic reflex. This is 
a clinical diagnosis requiring urgent surgical 
exploration. In doubt, doppler ultrasound shows 
absence of blood flow. 

- Epididymo-orchitis: pain develops gradually, 
with fever, dysuria, urethral discharge; no physical 
signs suggest torsion. Due to UTI or STD 

- Torsion of appendix testes (cyst of morgagni): 
tenderness localized to upper pole ± blue dot sign 

Females:	approach	
 
Take a menstrual hx and elicit time course of symptoms. 
Always do a urine pregnancy test for pre-menopausal 
women, however young. 
 
Pregnant: ask abt vaginal bleeding and whether pain is 
peritonitic or contraction-like. Always be alert for an 
ectopic pregnancy, which may rupture, causing shock and 
peritonitis. Also consider miscarriage, abruptio placentae 
in later pregnancy, or symptoms of a normal early 
pregnancy. The first step of workup is ultrasound – refer 
to the approach to vaginal bleeding in pregnancy. Yet 
beware that pregnant patients can have non-pregnancy 
related causes of abdo pain too! 
 
Not pregnant, acute pain: the key differentiators are (i) 
features of infection, and (ii) peritonitic vs colicky pain 

• Ovarian torsion: an afebrile reproductive-aged girl  
with acute-onset, intermittant, colicky pain (from 
ovarian ischemia) ± nausea/vomiting may have 
torsion. This is more common in teenagers w 
anovulatory cysts; she may have had on/off pain 
for months. Diagnosis is clinical; but ultrasound is 
helpful. Surgery is both diagnostic and therapeutic. 

• Ovarian cysts: apart from torsion, these become 
symptomatic when they haemorrhage or rupture. 
Patients are afebrile, commonly midcycle, and 
commonly teenage or perimenopausal aged 
(anovulatory cycles predispose to cyst formation)  

• Pelvic inflammatory disease (PID): abdo pain 
with features of infection (fever, ↑ WBC, ↑ CRP). 
Tenderness may be bilateral (vs usually unilateral in 
torsion or cysts). Vaginal exam may find discharge, 
cervical excitation (not specific to PID), and 
adenexal tenderness. This may also present acutely 
as RHC pain (Fitz-Hugh-Curtiz syndrome). Take a 
detailed sexual hx, do ultrasound and STD workup.  

 
Not pregnant with recurrent dysmenorrhoea: this is 
cyclical and recurring around the time of menses. It may 
be primary (idiopathic) or secondary. 

• Endometriosis & adenomyosis: typically gives a 
dysmenorrhoeic picture, but may also cause chronic 
pelvic pain. Endometriotic deposits may sit in the 
pouch of douglas causing dyspareunia (painful sex), 
around the rectum causing dyschezia (painful 
defecation), around the ureters causing dysuria, and 
may cause infertility. Vaginal exam may find 
thickened uterosacral ligaments, pouch of douglas 
tenderness, or adenexal mass. The uterus may be 
enlarged in adenomyosis. 

• Leiomyoma (fibroids): ask abt heavy menstrual 
bleeding which is common in fibroids. A pelvic 
mass may be palpable. Refer to the chapter on 
vaginal bleeding in non-pregnant ladies for workup. 

• Primary dysmenorrhoea: where no identifiable 
cause is found. 

 
Not pregnant with chronic pelvic pain: in contrast to 
dysmenorrhoea, this is unrelated to menses. Chronic 
pelvic pain has gastrointestinal (inflammatory bowel dx), 
urological (interstitial cystitis), and gynaecological causes, 
the most common and dangerous of which are –  

• Endometriosis & adenomyosis: see earlier 

• Pelvic inflammatory disease: in the chronic 
phase, there may not be features of acute infection. 

• Ovarian cancer: there may be abdo distension, and 
palpable pelvic mass. Patients tend to present late 
with non-specific symptoms arising from a mass 
effect (bloating, discomfort, constipation, urinary 
frequency), and constitional sym of malignancy 
(weight loss, loss of appetite). Consider primary 
ovarian CA, and mets to the ovary (Krukenburg 
tumors). See approach to pelvic mass for workup. 
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Females:	Workup	
 
The appropriate workup depends on clinical suspicion. 
Some initial investigations are –  

• Infective screen: FBC, CRP, cultures of blood and 
of vaginal discharge 

• Ultrasound: the first-line. Transvaginal scans are 
often superior to transabdominal. Possible findings 
- Ectopic pregnancy: extra-uterine gestation sac 
- Ovarian torsion: large cysts (>5cm necessary to 

tort) ± absent blood flow on doppler (blood 
flow does not exclude torsion) ± edematous 
ovary. 

- Ovarian cysts: cysts ± free fluid in peritoneum 
in rupture. Ultrasound cannot exclude torsion. 

- PID: bilateral tubo-ovarian abscess 
- Endometriosis: endometriomas (endometriosis 

in ovaries – chocolate cysts) 
- Pelvic mass: e.g. ovarian cancer. 

• Surgery: essential in ovarian torsion. Laparoscopy 
is the gold standard for diagnosis of endometriosis. 
In sick patients or if surgery is imminent, do the 
usual pre-operative workup. 

• STD workup for PID: HIV, hepatitis, syphilis, 
urine PCR for gonococcus & chlamydia, swabs for 
trichomonas, candida, and gardnerella. 

 
 

OTHER	CAUSES	
 
These may have little to do with the abdomen, but may 
masquerade as abdominal pain 
 

Metabolic	and	toxic	causes:	
• Diabetic ketoacidosis: especially in undiagnosed 

type 1 diabetic (see approach to hyperglycemia). A 
capillary blood glucose is worth doing in all pts. 

• Hypercalcemia: do renal panel; look for its 
etiology e.g. hyperparathyroidism. See approach to 
electrolyte imbalances. 

• Acute adrenal crisis: often presents as abdominal 
pain, vomiting, and shock. Causes inc undiagnosed 
addison’s dx,  adrenal haemorrhage (Waterhouse-
Friderichsen syndrome), sudden stoppage of high-
dose steroids, etc. 

• Acute porphyrias 

• Poisons: e.g. lead 
 

Other	causes:	
• Abdominal aortic aneurysm (AAA): AAAs are 

usually asymptomatic until they expand or rupture; 
causing pain variably located in the abdomen, back, 
or groin. Expanding AAA may present instead with 
compressive symptoms or emboli thrown off to the 
toes, while the first indication of a ruptured AAA 
may be shock. Patients are usually vasculopaths. 
Palpate for expansile-pulsatile mass, and elicit radio-
femoral delay. Investigation is with contrast CT, or 
bedside ultrasound in unstable pts. 

• Neurological causes: herpes zoster, nerve root 
compression.  

• Dengue virus: acute abdominal pain is a warning 
sign of dengue haemorrhagic fever. Check platelets 
and do dengue serology  

• Vasculitis: e.g. SLE. See approach to joint pain for 
workup. 

• Traumatic abdomen: a totally different game e.g. 
solid organ injury, hollow viscus perforation, bleed, 
mesentery or vessel tears, retroperitoneum injury. 
Evaluate and manage according to principles of 
advanced trauma life support. 

 

Referred	pain	
 
Especially consider these causes in upper abdo pain. 

• Cardiovascular: AMI, endocarditis. Most would 
do ECG and cardiac enzymes in all older pts. 

• Respiratory: pneumonia, pneumothorax affecting 
lung bases. CXR should be routine to look for air 
under diaphragm anyway. 
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GUT	&	ABDOMEN		

2	|	GASTROINTESTINAL	BLEEDING	
	
	
	

INITIAL	STEPS	
 
The first dichotomy is between upper and lower GIT 
bleeding – this is usually apparent from the presenting 
symptom. Anatomically, the ligament of Treitz at the 
duodenojejunal junction divides upper from lower GIT. 
 

Presentation	
 
Upper BGIT: act quickly – can be massive, rapidly fatal 

• Haematemesis: vomiting blood or coffee-ground 
material. Distinguish from epistaxis (nosebleed) and 
hemoptysis (coughing out blood). 

• Melena: black, tarry, foul smelling stools. This 
occurs because upper GIT blood is digested as it 
passes through the intestines. The main differential 
is iron stools, which appears dark but is not sticky 
and has a green tinge when rubbed on a glove.  

 
Lower BGIT:  

• Haematochezia: bright red blood per rectum 
usually indicates a lower GIT bleed which has not 
had time to be digested. Beware that massive bleed 
per-rectum may also be upper GIT in origin, as the 
rate of bleed is too quick for digestion to occur.  

• Fecal occult blood: identified on FOBT screening 
despite the lack of obvious bleeding. 

• Anemia: patients may present only with symptoms 
of anemia, due to iron deficiency from chronic 
blood loss (see approach to anemia). 

 
Systemic causes:  

• Bleeding diathesis: see approach Many pts are on 
warfarin, but do not be too quick to ascribe BGIT 
solely to warfarin; rule out perilous causes of BGIT. 

• Abdominal aortic aneurysm may present as BGIT if 
an aorto-enteric fistula forms. 

• Consider dengue hemorrhagic fever if febrile. 
 
 

UPPER	GIT	BLEEDING	
 
Quantify amount & nature of bleed (bright red vs coffee-
grounds) but bear in mind that this is unreliable. The 
commonest causes are peptic ulcers and esophageal 
varices. The management dichotomy is between variceal 
vs non-variceal bleed, the treatment for variceal bleed 
being more aggressive. If in doubt, treat as for varices. 

Esophageal	sources	
 
Blood from the esophageus may be bright red, but may 
also be coffee-grounds (altered) if it enters the stomach 
and becomes partially digested. Causes: 

• Esophageal varices: ask about chronic liver 
disease and its etiologies, examine for signs of 
chronic liver dx and portal hypertension. 

• Mallory-Weiss tear: classically, an episode of binge 
drinking leading to violent vomiting or retching, 
followed by hematemesis. 

• Rarer causes: esophageal ulcer, vascular lesions. 
  

Gastric	and	duodenal	sources		
 
Blood in the stomach classically becomes coffee-ground 
in colour due to digestion, but may be bright red if 
vomited rapidly before digestion happens. 

• Peptic ulcer disease: ask about epigastric pain, 
and risk fx e.g. drugs, H. pylori., smoking. If there is 
a past history of PUD, ask about treatment with H. 
pylori eradication, proton pump inhibitors, and 
discontinuation of NSAIDs – patients often re-
bleed if not treated. Remember that stomach cancer 
can present as an ulcer. 

• Gastritis: the lesion here is mucosal and not yet an 
ulcer, bleeding will not be as severe as a peptic 
ulcer. Ask abt risk factors: NSAIDs, alcohol, etc. 

• Rarer: polyps or cancer, vascular lesions, bleeding 
from biliary tree. 

 

Approach	to	the	patient	
• Check ABCs, resusitate as necessary. Evaluate for 

shock and symptomatic anemia. Beware of airway 
compromise in torrential upper GIT bleed. 

• Watch for perforation in peptic ulcers: pt becomes 
peritonitic 

• Evaluate PMHx, co-morbids e.g. bleeding diathesis, 
and drug history. Stop NSAIDs, antiplatelets, 
warfarin; reverse warfarin with fresh frozen plasma 

• NBM to prepare for scope. 

• Do NOT insert NG tube if varices suspected. 
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Initial	investigations	
• FBC: Mainly to check platelets. Hb does not drop 

in an acute bleed. In chronic GIT bleed there can 
be v low Hb and microcytic microchromic anemia. 

• LFT: to look for liver dx, Child’s scoring. 

• PT/PTT: to look for coagulopathies complicating 
the bleed. 

• Blood urea: Urea:Cr ↑ in upper GIT bleed as 
blood digestion causes elevated urea.  

• Renal panel: to guide fluid resusitation. 

• Group cross match: for transfusion. 

• ECG, cardiac enzymes: in susceptible pts, acute 
anemia due to GIT bleed may precipitate a MI. 

• Erect CXR: for perforated peptic ulcer if there is 
suspicion  

 

Subsequent	investigations	
 
Esophagogastroduodenoscopy (OGD) is urgent esp. 
if the pt is hemodynamically unstable, there is suspicion 
of variceal bleed, or there is continued bleeding. The goal 
of OGD is:  

• Diagnostic: direct mucosal visualization, also can 
do rapid urease test for H. pylori if bleeding peptic 
ulcers are found. 

• Therapeutic: hemostasis by 
- Varices: ligation, banding, or sclerotherapy 
- Ulcers: clipping, coagulation, or injection 

 
There are various risk scores to guide management, e.g. 
the post-endoscopic Forrest classification, the pre-
endoscopic Blatchford score, and the Rockall score 
which uses both clinical and endoscopic criteria. The 
Forrest classification applies only to ulcers. 
 

Forrest	classification	of	bleeding	gastric	ulcer	

 Description Rebleed 

1a 
Active bleed 

Spurting 55-100% 

1b Oozing 55-100% 

2a 

Recent bleed 

Visible vessel 40-50% 

2b Adherent clot 20-30% 

2c Pigmented spot 10% 

3 Non-bleeding lesion  Clean base < 5% 

 

LOWER	GIT	BLEEDING	
 
Again, quantify the amount & nature of bleed. Generally, 
a more proximal bleed gives more altered i.e. darker 
blood which is better-mixed with feces. An anatomic 
classification of bleed into anal, colorectal, and small 
intestine sources is helpful.  
 

Anal	sources	
 
Blood from the anus is usually fresh red and separate 
from stool (e.g. coating stool or toilet paper at the end of 
defecation): 

• Haemorrhoids: most common cause of LBGIT. 
Typically, presents with painless PR bleeding ± a 
sensation of prolapse after defecation, and mucus 
discharge leading to anal pruritus. There may be 
pain if thrombosed or there is mucosal ulceration.  

• Rectal cancer: causing small amt of dark-red blood 
streaked on stool, mucus ‘diarrhoea’, or tenesmus. 

• Anal fissure: often very painful, pt is unlikely to 
allow a PR 

• Solitary rectal ulcer syndrome (rare) 
 

Colorectal	sources	
 
Usually darker red or clots (implies a slow bleed), and 
mixed with stool.  
 
Painless PR bleed: 

• Diverticular bleed: abrupt onset, possibly massive 
painless PR bleed (may hv urge to defecate) which 
usually self-resolves. Diverticulosis is often an 
incidental colonoscopic finding and does not always 
bleed; diverticulitis is a separate pathology and does 
not bleed.  

• Colon cancer: usu. recurrent low-grade bleeding in 
older pts >50 (young age does not exclude cancer). 
The more proximal the tumor, the darker the stool. 
On the other hand bleeding may not be noticeable 
and present only as occult blood or iron-deficiency 
anemia. Consider 

- Symptom complex (∆ bowel habits, ↓ stool 
caliber, ↓ weight, ↓ appetite)  

- Etiology: family history, suggestions of colon 
cancer syndromes (e.g. related CA), previous 
polyps and screening, 

- Complications: the tumor may bleed (causing 
anemia), burst (perforate), block (obstruct), or 
burrow (fistulate - causes pneumaturia, fecaluria, 
and recurrent UTI) 

- Symptoms of mets: lung or liver.  

• Angiodysplasia: abnormal dilated tortuous sub-
mucosal vessels esp in pts  >70 years, rare locally. 

• Post-polypectomy: easy to suspect on clinical hx. 
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Inflammatory bleed: often with other symptoms e.g. 
diarrhoea, fever. Obtain the full symptom complex. 

• Inflammatory bowel dx: With bloody diarrhoea 
and abdominal pain. More likely in younger patients 

• Infectious causes: see approach to diarrhoea. 

• Ischemic colitis: ask abt atherosclerotic risk fx, 
prev AMI, stroke. 

• Radiation colitis: e.g. for previous prostate cancer, 
anterior resection. May occur as late as 20 years 
after the initial radiotherapy 

 

Small	bowel	sources	
• Meckel’s diverticulum: common in children. 

• Lesions as above – tumors, angiodysplasia 
 

Approach	to	the	patient	
• Check ABCs, resusitate as necessary. Evaluate 

complications e.g. symptomatic anemia. 

• Beware of massive upper GIT bleed presenting as 
frank blood PR.  

• Beware of concomittant pathologies – e.g. because 
haemorrhoids are so common, their presence does 
not exclude another sinister cause of bleeding (e.g. 
colon CA) which is tragic if missed and should be 
duly investigated for. 

• Evaluate drug hx, stop risk factors for bleed. 

• Physical exam with per rectal and proctoscopy; be 
guided by the differential – e.g. in suspected CA 
look for mass, cachexia, liver and lung involvement.  

 

Initial	investigations	
• FBC: In chronic bleed there can be v low Hb and 

microcytic microchromic anemia, in acute bleed Hb 
may be normal. 

• PT/PTT: to look for coagulopathies complicating 
the bleed. 

• Group cross match: for transfusion. 

• Renal panel: for dehydration, to guide fluids. 

• ECG, cardiac enzymes: for precipitated AMI in 
susceptible patients 

 

Subsequent	investigations	
 
Acute lower BGIT: 

• Colonoscopy: sources disagree how soon to scope. 
While not bleed rate dependent, and potentially 
therapeutic, colonoscopy requires bowel prep and is 
unrewarding if the colon is full of blood. Note: 
- Bowel prep is contraindicated in IO 
- In congestive cardiac failure or end-stage renal 

failure, PEG can be given without worry of fluid 
overload as it is non-absorbed but some other 
bowel prep options are contraindicated.  

• Mesenteric angiography (via catheter or CT): in 
massive lower BGIT or unstable patient, to localize 
bleed site by looking for arterial blush and delayed 
pooling of contrast, and allow for hemostasis via 
superselective embolization. This can only detect 
rapid bleeds rate >0.3-0.5ml/min (CT) or >1.0-1.5 
ml/min (catheter) – useless in slow bleeds.  

• Exclude upper BGIT: wise in large bleeds. NG 
lavage is helpful as an initial screen but this may be 
negative in post-pyloric bleeds which do not reflux 
back to the stomach, so an OGD may be necessary 

 
Chronic lower BGIT: 

• Colonoscopy: the go-to investigation for LBGIT. 
Highly valuable to exclude cancer, and is anyway in 
screening guidelines for asymptomatic normal-risk 
over-50s. 

• Barium double-contrast study: better than scope 
for diverticulosis.  

• Video capsule endoscopy to assess small intestine 

• Note that fecal occult blood test is futile if there is 
already frank blood per rectum. 
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Abdominal distension may develop over days or months. 
Patients may report distension as bloating, weight gain, 
or increasing waistline. Alternatively, ↑ intraabdominal 
pressure may exert mass effects on adjacent organs, e.g: 

• On diaphragm: dyspnoea 

• On GIT: early satiety, constipation, obstruction 

• On urinary sys: frequency (bladder compression), 
hydronephrosis, urinary retention. 

• On subcutaneous tissue: new-onset hernia. 

• On veins: compression leading to lower limb edema 
or predisposing to DVT 

 
 

INITIAL	APPROACH	
 

Abdominal	distension	
 
Broadly, the causes of abdominal distension are thought 
of as the 6 Fs: 

• Fat: due to diet and lifestyle, or secondary to other 
disease e.g. Cushing’s syndrome 

• Fluid: ascites. Elicit shifting dullness or fluid thrill 
to confirm that ascites is present. See subsequent 
section for approach to ascites. 

• Feces: may be simple constipation or obstruction – 
think of the latter where abdominal distension is 
associated with pain, inability to pass stool or flatus, 
nausea and vomiting, and absent or tinkling bowel 
sounds. 

• Flatus: due to swallowing of air (gulping food), 
bacterial metabolism 

• Fetus: palpable from 12 weeks onwards, reaching 
the umbilicus at 20 weeks, and an additional 1cm 
above the umbilicus per week. This is usually 
obvious – ask for last menstrual period and do the 
urine pregnancy test. 

• Fatal growth: malignant enlargement of abdominal 
organs, abscesses, cysts, or abdominal aortic 
aneurysm. Ask about constitutional symptoms of 
malignancy.  Examine for abdominal masses and 
lymphadenopathy 

 
Note that patients may have more than one contributing 
factor, e.g. cirrhosis causing splenomegaly and ascites. 
The ‘6 Fs’ are a useful starting point; a proper physical 
examination should be able to identify any organomegaly 
or ascites.  
 

Abdominal	masses	
 
Even in this day of routine CT/MRI, physical exam 
alone can yields much information. First determine which 
organ is enlarged, then think why it is enlarged. Location 
is key: think systematically, which organs lie in this 
region? Each organ has unique identifying features 
(below). Describe the site, size, shape, surface and edge 
(regular vs nodular), and consistency (soft vs firm vs 
hard) of the mass. The organs discussed in greater detail 
later are marked *. 

• Liver*: a right hypochondrial mass you cannot get 
over, moving inferiorly with inspiration, and dull to 
percussion. Palpate the liver outline to not miss left 
lobe enlargement.  

• Gallbladder*: a right hypochondrial mass, dull to 
percussion, moving inferiorly with inspiration. 
Unlike a liver, this is a focal rounded mass, rather 
than the much larger liver.  

• Spleen*: a left hypochondrial mass you cannot get 
over, often with a palpable splenic notch. It moves 
inferomedially on inspiration and is dull to 
percussion. Mild splenomegaly may not be palpable 
but only percussible (over Traube’s space). 

• Kidney*: a flank mass, bimanually ballotable, and 
moving inferiorly with inspiration. Unlike a liver or 
spleen you can get over a kidney, and it is resonant 
on percussion. An adrenal mass presents similarly. 
A transplanted kidney is usually a bean-shaped mass 
located superficially in either iliac fossa.  

• Aortic aneurysm: a pulsatile and expansile mass in 
the epigastric and upper umbilical region. 

• Pelvic masses*: suprapubic masses you cannot get 
below. One of the rare times the left hand is used in 
palpation!  

• Intestines: the large intestine winds through 
almost all quadrants except the umbilical region. 
Consider cancer if hard and craggy; differential is 
diverticulitis (the mass is a sealed perforation). If 
indentable, likely fecal matter. The small intestine 
enlarges less frequently.  

• Stomach: located in the umbilical, epigastric, or left 
hypochondrium.  

• Pancreas: usually retroperitoneal, hard to palpate. 
If enlarged, consider cysts, pseudocysts, and cancer. 

• Others: lymph nodes (paraaortic or inguinal), 
abscesses, hernias (look for cough impulse: see 
approach to groin lumps). 
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HEPATOMEGALY	&	SPLENOMEGALY	
 

Causes	of	hepatomegaly	&	splenomegaly	
 Pathology Liver Spleen 

Cancer Haematological 
Solid organ (HCC vs mets) 

+++ 
+++ 

+++ 
++ 

Liver dx Cirrhosis 
Fatty liver without cirrhosis 
Hepatitis without cirrhosis 

± 
++ 
+ 

++ 
 

Cardiac R heart failure, TR +++  

Infection Malaria, CMV, TB, HIV… + ++ 

Haem Hemolytic anemia, sickle + + 

Others Rheumato: SLE, RA 
Metab: Haemochr, Wilson 
Infiltrative: sarcoid, amyloid 

+ 
++ 
++ 

+ 
++ 
+ 

Endo Thyrotoxicosis, acromegaly + + 

Key: max enlargement is + mild, ++ moderate, +++ massive. 

 
The list of possible etiologies is extensive but in a 
particular patient, peripheral signs and associated features 
narrow the differential. A suggested clinical approach is 
presented below; beware that this makes generalizations 
and exceptions apply. The key branch points are: 
 

 

Jaundiced	
 
No stigmata of chronic liver dx: 

• Hepatitis: tender, small hepatomegaly with fever 
and right hypochondrial pain. There may be spleno-
megaly (less than hepatomegaly). See approach to 
jaundice. 

• Hemolytic anemia: jaundice is sometimes present 
especially in acute hemolysis. See later. 

 
Stigmata of chronic liver dx: e.g. clubbing, asterixis, 
palmar erythema, features of hyperestrogenism, bruising, 
ascites, and caput medusae (see approach to jaundice for 
the full list). Splenomegaly (due to portal hypertension) 
tends to be more marked than hepatomegaly (may or 
may not be present, depending on cause of liver dx); in 
late cirrhosis, the liver is often shrunken. This may be: 

• Cirrhosis: look for features suggesting particular 
etiologies e.g. alcohol, hepatitis, etc. See details and 
workup in the approach to jaundice.  

• Chronic obstruction: commonly, grown-up biliary 
atresia. Look for Kasai scar (may be laparoscopic) 

Not	jaundiced	
 
Mainly hepatomegaly: primarily ‘liver’ causes. Workup 
starts with imaging (ultrasound, CT). 

• Liver neoplasm: the enlarged, craggy liver is more 
likely cancerous than cirrhotic. Explore constitional 
symptoms and look for lymph nodes. Jaundice and 
splenomegaly are absent until late. This may be –  
- Metastatic disease: more common than HCC. 

Look for a gastrointestinal primary clinically, 
on imaging, and on endoscopy. 

- Hepatocellular carcinoma: usually in pts with 
known cirrhosis or chronic hepatitis. Triphasic 
contrast CT shows a very characteristic arterial 
enhancement and venous washout. 

- Hepatoblastoma: in children 

• Fatty liver: Alcoholic and non-alcoholic fatty liver 
dx can cause hepatomegaly, but usually not 
splenomegaly until cirrhosis and portal hyperten-
sion sets in. Look for parotid enlargement and 
Dupytren’s contracture.  

• Hepatic adenoma: usually ladies of reproductive 
age on contraceptive pills.  

• Liver cysts: 1° or 2° to a syndrome (e.g. AD 
polycystic kidneys – ballot for kidneys).  

• Infiltrative: e.g. glycogen storage dx, amyloidosis, 
sarcoidosis.  

 
Splenomegaly > hepatomegaly: mainly hematological 
causes. Look for pallor and ask abt symptomatic anemia.  

• Hematological CA: massive hepatosplenomegaly 
is usually CML or myelofibrosis – there is usually a 
long hx. Leukemia and lymphoma causes moderate 
enlargement and lymphadenopathy. Constitutional 
symptoms are present on both. These etiologies are 
distinguished on FBC, PBF, and bone marrow 
aspirate. 

• Hemolytic anemias: usually a chronic cause of 
hemolytic anemia e.g. thalassemia (common in 
singapore), hereditary spherocytosis, or sickle cell. 
Look for signs of extramedullary hemopoiesis; see 
chapter on anemia for causes and workup. 

• Infective: especially if there is fever. malaria and 
leishmaniasis (kala-azar) can (rarely) cause massive 
splenomegaly. Other infective causes are CMV, 
EBV, TB, and HIV. Do the diagnostic tests for 
each disease, based on clinical suspicion. 

• Metabolic: storage dx e.g. haemochromatosis (look 
for bronzing of skin), Wilson’s dx (look at the eye 
for Kayser-Fleischer rings), Gaucher’s dx. See 
workup in approach to jaundice. 

• Rheumatological: Felty’s syndrome (rheumatoid 
arthritis, splenomegaly, neutropenia), lupus. Ask abt 
joint pains and the usual features - see approach to 
joint pain. 

• Endocrine: thyrotoxicosis, acromegaly. Ask abt 
symptoms of these, refer to the endocrine chapters. 

Hepatosplenomegaly'

Jaundiced$ Not$jaundiced$

SCgmata""
of"CLD"

No"sCgmata"

Mainly"
hepatomegaly"

Splenomegaly">"
hepatomegaly"

Heart"failure"
↑"JVP"

Not"cardiac"
cause"
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Cardiac causes: usually pts with known cardiac disease, 
angina, dyspnoea. 

• Right heart failure: causes venous congestion with 
↑ jugular venous pressure (note: pedal edema is also 
found in hepatic causes and is a poor distinguisher), 
hepatomegaly ± splenomegaly (there may be mild 
jaundice if late). Look for other features of heart 
failure and do pro-BNP if in doubt. 

• Tricuspid regurgitation: often a pulsatile liver, 
pansystolic liver, and giant V waves of the jugular 
venous pressure. Examine for a pansystolic 
murmur, send for echo-cardiography. 

 
 

ENLARGED	GALLBLADDER		
 

With	jaundice	
 
Courvoisier’s law states that when the gallbladder is 
enlarged and the patient jaundiced, the cause is unlikely 
gallstones. This is because stones form over time, and the 
gallbladder with stones is likely to be fibrosed and cannot 
enlarge. Hence, jaundice + gall-bladder enlargement is 
likely due to: 

• Periampullary cancers: e.g. CA head of pancreas, 
CA ampulla of Vater, or distal cholangiocarcinoma 
(after cystic duct joins). See approach to jaundice 
for workup. 

• Rare exceptions: Mirizzi syndrome (cystic duct 
stone compressing CBD), mucocele formation in 
complicated cholecystitis, primary ductal stones 
(e.g. recurrent pyogenic cholangitis). 

• Gallbladder cancer (if CBD compressed or invaded) 
 

Without	jaundice	
• Cholecystitis: Murphy’s sign (inspiratory arrest) is 

pathognomic but not sensitive; gallbladder is usually 
not frankly enlarged. See approach to abdo pain. 

• Mucocele, empyema 

• Gallbladder cancer (if CBD intact) 
 
 

BALLOTABLE	KIDNEYS	
 
Normal kidneys are not ballotable; ballotable kidneys are 
therefore enlarged. 
 

Bilateral:	
• Autosomal dominant polycystic kidney dx: 

enlargement may be asymmetrical. Examine for 
hepatomegaly 2° liver cysts.  

• Obstruction: bladder outlet obstruction, bilateral 
hydronephrosis.  

• Bilateral involvement of causes causing unilateral 
enlarged kidney. 

 

Unilateral:	
• Neoplastic: Renal cell carcinoma. Syndromic 

causes of renal neoplasms include angiomyolipoma 
(tuberous sclerosis) and angiomatosis (VHL); these 
can give bilaterally enlarged kidneys. 

• Obstruction (ureter and proximal) ± infection: 
e.g. hydronephrosis, pyonephrosis, pyelonephritis. 

• Cyst 

• Hypertrophy of solitary functioning kidney 

• Clot due to renal vein thrombosis 
 

Workup	
• Structural evaluation: ultrasound, CT, etc 

• Functional evaluation: take blood pressure, do 
bloods for creatinine, electrolytes including calcium 
and phosphate, and anemia. See approach to 
azotemia. 

 
 

PELVIC	MASSES	
 
A pelvic masses may arise from gynaecological organs (in 
females), the colon, or the urological system. Common 
differentials are described below: 
 

 
 

Non-gynaecological	causes	
 
Urological: causes are few; urological cancers rarely 
present with a mass. 

• Palpable bladder: surprisingly common among 
inpatients and can cause false alarms. This is easy to 
exclude – look at the input/output chart, do 
bedside ultrasound and change the urinary catheter. 

 
Gastrointestinal: more commonly a flank mass you can 
get below, but low lesions can also give a pelvic mass. 

• Colorectal cancer: Take a hx for change in bowel 
habit, PR bleed, risk factors. Workup with 
colonoscopy. 

• Abscess – diverticular or appendicular: in pts 
with hx of diverticulitis, features of infection. 

 

Pelvic'mass'

NonBGynae$ Gynaecological$

Colorectal" Bladder"

+"amenorrhoea"
Normal""
menses"

Malignant" Benign"

+"dysmenorrhoea"



APPROACHES:	GUT	&	ABDOMEN	 3	|	ABDOMINAL	DISTENSION	&	MASSES	 	

NIGEL	FONG	|	V	2.2	 APPROACHES	TO	SYMPTOMS	OF	DISEASE	|	48	

Gynaecological	causes	
 
Key differentiators: (i) is the mass malignant or benign; 
(ii) if benign, how are the menses like?  
 
Malignant pelvic masses - ovarian cancer: the main 
diagnosis to exclude, esp. in post-menopausal women. 
Ask abt mass effects of bloating, pain, nausea/vomiting, 
constipation, lower limb edema, and constitional sym of 
loss of weight and appetite. Elicit risk fx of ↑ ovulation 
(infertility, early menarche, late menopause, low parity, 
no contraceptive pill use), and personal and family hx of 
ovarian CA, breast CA (BRCA), colon CA (HNPCC). 
Ask abt features of a hormonally-active ovarian tumor 
e.g. abnormal vaginal bleeding or hirsutism. Do abdo, 
vaginal, and rectal exam for a hard, irregular, fixed mass, 
peritoneal deposits, and ascites.  
 
Benign pelvic mass + normal menses: most ovarian 
masses are benign, especially in menstruating ladies. 

• Cysts: physiological cysts are common and may be 
large. An adenexal mass may be palpable trans-
vaginally; if these are symptomatic, think of torsion, 
haemorrhage, or rupture (see approach to abdo & 
pelvic pain).  

• Teratoma (dermoid cyst): a common benign germ 
cell tumor.  

• Tuboovarian abscess & hydro/pyosalpinx: the 
sequelae of untreated pelvic inflammatory disease. 
Look for fever, vaginal discharge, and cervical 
excitation. Take a sexual hx. See approach to pelvic 
pain for workup.  

 
Benign pelvic mass + dysmenorrhoea: 

• Endometriosis: elicit known hx of endometriosis, 
fx of dysparenuia, dyschezia, and dysuria. See pelvic 
pain for clinical picture and workup. This can cause 
a pelvic mass due to –  
- Endometrioma: the chocolate ovarian cyst is 

palpable. 
- Adenomyosis: the enlarged uterus is palpable.  

• Leiomyoma (fibroids): ask abt heavy menstrual 
bleeding. Refer to the approach to vaginal bleeding. 

 
Benign pelvic mass + amenorrhoea: always ask abt 
last menstrual period and do urine pregnancy test.  

• Fetus: a gradually enlarging suprapubic mass. The 
pt may surprised but the clinician should not be! 

• Ectopic pregnancy: tends to be slightly lateral; 
may hv symptoms of pain, bleeding, or peritonitis. 
See approach to abdo pain. 

 

Gynaecological	causes	-	workup	
• Pelvic ultrasound: always useful; transvaginal is 

often better. This may find –  
- Ovarian CA: suspicious findings include solid 

areas, multiloculation, ascites, and abdo mets. 
- Ovarian cysts: unilocular, thin-walled, regular 

borders, no solid component. Corpus luteum 
cysts can look complex.  

- Endometriomas: round, homogenous-looking, 
low-level echos 

- Teratomas: hypoechoic attenuation 
- Ectopic pregnancy: extrauterine gestational sac 
- Hydrosalpynx: sonolucent tubular-shaped cysts 
- Suspicious endometrium: thicker than 5mm in 

a postmenopausal lady (see approach to vaginal 
bleeding) 

- Uterine fibroids 

• Ovarian CA: to establish the diagnosis, or rule out 

- CA125: a marker for ovarian CA, but also ↑ in 
pregnancy, endometriosis, and any irritation of 
mesothelial cells (pleura, peritoneum). Utility is 
limited in premenopausal women due to high 
false +ve rate – do CA125 only if ultrasound is 
suspicious. 

- Other tumor markers if suspecting ovarian CA: 
consider CEA (epithelial ovarian CA), CA 19-9 
(for GIT 1°), aFP, hCG, and LDH (germ cell 
type cancers esp. in young pts) 

- Calculate risk of malignancy from menopausal 
status, ultrasound features and CA125 levels.  

- If ovarian CA is found, consider mets from 
breast & GIT. Ask for symptoms, examine, do 
mammogram, colonoscopy and OGD. 

• CT/MRI: for cancer staging, to evaluate other 
diagnoses. MRI is superior in the pelvis. 

• Surgery: surgical removal of suspected ovarian 
cancer is generally untaken to achieve histological 
diagnosis and staging, unless neoadjuvant chemo is 
planned. Biopsy is not routine as it can cause 
seeding and up-stage the cancer. 
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ASCITES	
 
The causes of ascites can be classified according to the 
serum-ascites albumin gradient (SAAG). 
 

Portal	hypertension	
 
In portal hypertension, the ↑ in hydrostatic pressure 
causes water but not proteins to leave the intravascular 
compartment for the peritoneal cavity. Hence high 
SAAG > 11g/L (1.1g/dL) predicts portal hypertension. 

• Liver cirrhosis is the most common cause of 
ascites. The pathogenesis here includes portal 
hypertension, hypoalbuminaemia due to ↓ liver 
synthetic function, and splanchnic vasodilation (due 
to ↑ NO). Examine for stigmata of chronic liver 
disease. 

• Hepatic: alcoholic hepatitis, liver failure, cancer 
including liver metastases 

• Cardiovascular causes of portal hypertension 
- Right heart failure, constrictive pericarditis 
- Veno-occlusive dx (sinusoids): bush tea, chemo  
- Hepatic vein obs (Budd Chiari): thrombosis, CA 
- IVC obstruction  

 

Third	spacing:	
 
There is ↓ SAAG <11g/L and ↓ protein < 25 g/L  

• Hypoalbuminaemia: due to nephrotic syndrome, 
protein deficit e.g. malnutrition, or protein losing 
enteropathy 

• Fluid overload: congestive cardiac failure, renal 
failure (right heart failure tends to cause ↑ SAAG) 

 

Peritoneal	disease:		
 
There is ↓ SAAG <11g/L and ↑protein > 25 g/L, an 
exudate-like picture  

• Infection: bacterial, TB, etc. Ask about any 
abdominal pain (not always present) and 
constitutional symptoms of fever, nausea, vomiting, 
etc. Spontaneous bacterial peritonitis itself may 
complicate ascites that arose from other pathology. 

• Peritoneal carcinomatosis due to peritoneal 
malignancy, intraabdominal tumor (e.g. colon), or 
metastatic disease. 

• Pancreatic disease e.g. pancreatitis causing leakage 
of pancreatic enzymes 

• Peritoneal dialysis 

Paracentesis	
 
The cause of ascites may be clear where patients have 
known disease or other physical signs, but where ascites 
is the presenting complaint, paracentesis is useful in 
determining the etiology of ascites. This involves trans-
cutaneous aspiration of ascites fluid. After paracentesis: 

• Examine ascites fluid: turbidity suggests infection 
or tumor, milky fluid suggests chylous ascites 
(lymphatic disruption due to trauma, cirrhosis, 
tumor), dark brown fluid suggests biliary tract 
perforation. 

• Serum ascites albumin gradient (SAAG): obtain 
serum albumin level and compare. Interpret as 
discussed above. 

• Cell count + differential: ↑ neuts are consistent with 
peritonitis 

• Biochemistry: glucose, protein. 

• Gram stain and culture if indicated. One pathogen 
(usually enteric organisms) may be spontaneous 
peritonitis, but multiple bacteria suggests 2˚ 
peritonitis from ruptured viscus or abscess. 

 

Peritonitis	and	ascites	
 
In this setting, it is crucial to ddx spontaneous bacterial 
peritonitis from secondary bacterial peritonitis (e.g. due 
to perforation) as treatment differs.  

• Paracentesis (before starting antibiotics): see below 

• X-rays to look for signs of perforation (e.g. air 
under diaphragm) 

• Other tests: bilirubin for gallbladder perforation, 
amylase for pancreatitis or gut perforation. � ALP, 
carcinoembryonic antigen suggest gut perforation. 

 
Ascitic	fluid	analysis	in	peritonitis	

 SBP Secondary TB, CA 

Patient Febrile Febrile No fever 

Cytology ↑ Neut  ↑ Neut Non-neut 

Gram stain Few bact types Polymicrobial Clean 

Protein* < 1g/dL > 1g/dL  

Glucose* > 2.8 mmol/L < 2.8 mmol/L  

LDH* < serum norm > serum norm  

* Runyon’s criteria 
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GUT	&	ABDOMEN	

4	|	JAUNDICE	
	
	
 
Jaundice is a yellow discolouration of tissue fr bilirubin 
deposition reflecting ↑ bilirubin. It is most easily visible 
as scleral icterus, but may be hard to distinguish from the 
inconsistent pigmentation of dirty sclera.  
 
 

INITIAL	STEPS	
 

Pathophysiology	
 
Each step of hemoglobin breakdown can go wrong -  

• Pre-hepatic: hemoglobin is released from RBC, 
forming unconjugated bilirubin, which is taken up 
by the liver. Any cause of ↑ Hb release or impaired 
hepatic uptake gives ↑ unconjugated bilirubin. 

• Hepatic: The liver conjugates bilirubin, excreting 
conjugated bilirubin into bile canaliculi. As the rate 
limiting step is excretion, not conjugation, liver 
disease hence results in ↑ conjugated bilirubin. 

• Post-hepatic steps: Bile flows down intrahepatic 
and extrahepatic bile ducts, through the ampulla of 
Vater into the duodenum. With any obstruction to 
flow, conjugated bilirubin accumulates. 

 
Symptoms:  

• Stool colour: As stool colour comes from bilirubin 
breakdown by gut bacteria, obstruction of bile flow 
causes pale stools* (but not sensitive - obstruction 
has to be near-complete to have pale stools) 

• Urine colour: Conjugated bilirubin is water-soluble 
– small amts are reabsorbed fr gut and excreted in 
urine, giving urine its colour. When conjugated bil 
accumulates in hepatocytes or bile ducts, there is ↑ 
serum lvls and ↑ urine excretion, turning urine dark. 

• Pruritus: in ↑ conj bil. Look for scratch marks. 
 

Categories	of	jaundice:	key	differentiators	

 Pre-hepatic Hepatic Post-hepatic 

Bilirubin Unconj Conjugated 

Stools Norm/dark Normal Pale 

Urine Normal * Tea Dark 

Pruritus – + ++ 

AST, ALT Normal ↑ ↑ ↑ 

ALP, GGT Normal ↑ ↑ ↑ 

* intravascular hemolysis may hv hemoglobinuria - dark urine 

Clinical	classification	
 
Jaundice is classified based on the step that goes wrong: 
i.e. pre-hepatic, hepatic, post-hepatic. Initial pointers are 
listed below and the reasoning discussed subsequently. 

• History: the salience of stool colour, urine colour, 
and pruritis has been outlined. Also ask abt time 
course, associated sym (e.g. pain, fever, weight loss, 
anemia), PMHx, risk fx (e.g. blood-bourne infection 
risk, alcohol, travel hx), and take a complete drug 
(and traditional medicine) hx. Attempt to identify 
the type of jaundice, but definitive exclusion of 
other categories usually waits for an LFT. 

• Physical exam: In the peripheries look for 
stigmata of chronic liver dx, stigmata of alcoholism, 
signs of malignancy or hemolytic anemia. Palpate 
for liver, spleen, and gallbladder, making special 
note of any hepatic tenderness or pulsatility. 

• Liver function test: easily done, cheap, and non-
subjectively distinguishes the three categories of 
jaundice based on conjugated vs unconjugated ↑ 
bilirubin, and any other ↑ liver enzymes. 

 

Laboratory	classification	
• Pre-hepatic: unconjugated hyperbilirubinaemia + 

pristine liver enzymes (AST, ALT, ALP, GGT) as 
there is no problem in the liver. In hemolysis, there 
may be anemia and ↑ LDH which is released from 
lysed RBCs. 

• Hepatic: conjugated hyperbilirubinaemia. LFTs are 
deranged in a hepatocellular pattern: AST & ALT are 
elevated out of proportion to ALP & GGT. Liver 
dysfunction frequently causes other derangements – 
see later. 

• Post-hepatic: conjugated hyperbilirubinaemia with 
LFTs elevated in a cholestatic pattern – ALP & GGT 
are elevated out of proportion to AST & ALT 

 
 
 
 
 
 
 
 
 
* Rarity: silver stools is sometimes seen. This is a combination of biliary 
obstruction (pale stools) + upper gastrointestinal bleeding (black stool), 
e.g. due to a cancer of the ampulla of Vater.  
 
Note: for completeness and to aid in forming a mental framework, 
some neonatal pathologies are discussed in the subsequent sections but 
the focus of this notes explicitly excludes paediatrics, which requires a 
different approach. Please refer to a paediatric text. 



APPROACHES:	GUT	&	ABDOMEN	 4	|	JAUNDICE	 	

NIGEL	FONG	|	V	2.2	 APPROACHES	TO	SYMPTOMS	OF	DISEASE	|	51	

The	liver	function	test	
 
Normal values are provided in the table; however it will 
be prudent to check laboratory reference ranges as they 
vary significantly. 
 

LFT:	Expected	normal	ranges	(adults)	*	

Bilirubin 5-30 µmol/L AST 10-50 U/L 

- conjugat 0-5 µmol/L ALT 10-70 U/L 

- unconjug 5-25 µmol/L ALP 40-130 U/L 

PT 11.5-13.5 GGT F: 7-32 U/L 

PTT 26-37s  M: 11-58 U/L 

Albumin 38-48 g/L LDH 250-580 U/L 
 
Notes: Interpretation needs care as many ‘liver enzymes’ 
are non-specific.  

• Bilirubin: Jaundice becomes visible at a bilirubin of 
>50 µmol/L. Conjugated is also known as direct, 
unconjugated as indirect. In paediatrics a direct 
fraction ≥ 20% is taken as conjugated hyperbili-
rubinaemia, but in adults there is no distinct cut-off. 

• AST: found in hepatocytes and released when these 
are injured. However AST is non-specific and also 
found in muscle (cardiac & skeletal), blood, kidney 
and brain. Significant ↑ AST can arise in myocardial 
infarct, myositis, rhabdomyolysis & tumor necrosis. 

• ALT: a marker of hepatocyte injury like AST, but 
somewhat more liver-specific. 

• ALP: has liver and bone isoenzymes, which can be 
distinguished on fractionation or heat – liver ALP is 
heat-stable but bone is heat-labile (bone burns, liver 
lasts). We usually assume a liver origin if there other 
↑ LFTs; isolated ↑ ALP could be liver or bone. 
- Liver: mainly found on the hepatocyte canalicular 

membrane; ↑ ALP points to cholestasis. See post-
hepatic jaundice. 

- Bone: there is isolated ↑ ALP in conditions giving 
↑ bone turnover e.g. healing fractures, hyperpara-
thyroidism, bone mets.  

- Others: pregnancy physiologically ↑ ALP. ALP is 
invariably ↑ in children due to bone growth.  

• GGT: sensitive but not specific for cholestasis; use 
to verify that ↑ ALP is not from bone. Classically ↑ 
by alcohol. Isolated ↑ GGT has many causes and is 
of little significance 

• LDH: this is an intracellular enzyme. ↑ serum levels 
points to tissue breakdown e.g. hemolysis, tumor 
lysis. This is not specific to liver - analysis of pleural 
tap fluid in exudative pleural effusions, or lumbar 
puncture fluid in meningitis also shows ↑ LDH 
which reflects dead cells (mainly neutrophils). 

• Albumin: ↓ levels may be due to ↓ production or ↑ 
loss (see approach to edema). ↓ albumin suggests a 
chronic process as its half life is 21 days.  

 

PRE-HEPATIC	JAUNDICE	
 
Clinical and laboratory presentation has been described. 
 

Etiologies	
 
Bilirubin overproduction: exceeding hepatic ability to 
conjugate. Neonates are prone to pre-hepatic jaundice as 
their immature liver has a lower capacity for conjugation. 
If water-insoluble unconjugated bilirubin accumulates in 
lipid-rich cerebral neurons, kernicterus results. Causes: 

• Inherited RBC hemolysis: divide into enzyme 
deficiency, cytoskeletal, or hemoglobin abnormality. 
Eg: G6PD deficiency, spherocytosis, thalassemia, 
sickle cell anemia. See the approach to anemia for 
details; there may be ↑ AST in large hemolysis. 

• Acquired RBC hemolysis: autoimmune (infective, 
neoplastic etc), microangiopathic hemolytic anemia, 
mechanical hemolysis, or malaria. See approach to 
anemia. 

• In neonates also consider: sepsis, hypothyroidism, 
reabsorption of large hematoma 

 
↓ hepatic uptake and processing:  

• Impaired hepatic uptake:  
- Drugs e.g. contrast, rifampicin, probenecid 
- Congestive heart failure or portosystemic shunts 

which ↓ bilirubin delivery to liver 

• Impaired conjugation: the congenital Gilbert’s or 
Crigler-Najjar syndromes, affecting the glucuronyl-
transferase enzyme important in conjugation 

• In neonates also consider: ↑ enterohepatic recir-
culation due to breast milk jaundice, breast feeding 
jaundice, intestinal obstruction 

 

Workup	
• In hemolysis splenomegaly tends to equal or exceed 

hepatomegaly, if this is not so be sure to exclude 
hepatic causes.  

• Apart from LFT with LDH, initial investigations 
should include FBC with reticulocytes, peripheral 
blood film, haptoglobin, and direct coomb’s test. 
See hemolysis in the approach to anemia for a 
further discussion. 
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HEPATOCELLULAR	JAUNDICE	
 

Etiology	-	clinical	
 
Acute hepatitis: 

• Infective: often w fever, right hypochondrial pain, 
↑ WBC. The etiology is commonly hepatitis viruses 
but may also be non-hepatitis viruses (CMV, EBV, 
HSV) and non-viral causes (e.g. abscess, fungi). 
Elicit risk factors of blood-bourne exposure (sexual 
hx, IV drug, transfusions, tattoo), family hx (vertical 
transmission can be asymptomatic until adulthood), 
dietary hx (uncooked shellfish), and travel hx. 

• Alcohol: acute presentation following a binge may 
also hv fever and ↑ WBC. AST: ALT ratio > 2.0 
strongly suggests alcohol. Examine for dupuytren’s 
contracture and parotidomegaly which indicate 
chronic alcohol intake. 

• Other toxins:  
- Drugs: many potential culprits. Most common is 

paracetamol overdose. Others include TB drugs 
(HRZ), MAO-I, valproate, methyldopa, halothane  

- Traditional medicine: elicit in history. 
- Other poisons: e.g. CCl4 poisoning. 

• Autoimmune hepatitis. 

• Budd-Chiari syndrome: abdominal pain, ascites, 
and hepatomegaly from hepatic vein occlusion, due 
to thrombosis (often with predisposing factors) or 
pregnancy. May be chronic.  

• Acute decompensation of chronic causes: there 
is often a trigger e.g. sepsis, alcohol, GI bleed. 

 
Chronic hepatitis, cirrhosis: look for stigmata. Causes: 

• Infective: of the hepatitis viruses, only B and C 
cause chronic infection, this is frequently vertically 
transmitted. Elicit risk fx as above. 

• Alcoholic: take a hx, ask the CAGE questions for 
dependance. See exam and investigations above. 

• Autoimmune hepatitis. Ask abt other autoimmune 
dx e.g. thyroid dx, type 1 diabetes, vitiligo. 

• Non-alcoholic steatohepatitis: often in a pt with 
metabolic syndrome 

• Obstructive: longstanding biliary atresia or primary 
biliary cirrhosis can lead to cirrhosis. 

• Metabolic: Wilson’s, haemochromatosis (1° or 2° 
to repeated blood transfusions e.g. for thalassemia) 

• Cardiac congestion: due to right heart failure. On 
examination look for elevated JVP, pulsatile liver. 

• Others: alpha-1-antitrypsin deficiency. There will 
likely be COPD as well. 

• Note: hepatocellular CA or mets tend not to cause 
hepatic jaundice until very late, when the liver’s 
functional reserve is exhausted. A well-sited lesion 
may however cause post-hepatic jaudice. 

Etiology	-	investigations	
• Viral serology:  

- HAV IgM 
- HBsAg + Anti-HBc IgM; and HDV if +ve 
- HCV RNA.  
- HEV, CMV, EBV if above –ve  

• Toxicology: blood ethanol, paracetamol level, 
other toxins as suspected 

• Metabolic causes:  
- Wilson’s disease: ↑ urine copper, ↓ ceruloplasmin 

- Haemochromatosis: iron panel for ↑ ferritin 
- Alpha-1 antitrypsin levels. 

• Autoimmune hepatitis: autoantibodies 

• Liver biopsy where indicated 
 

Complications	
 
Impaired liver function gives characteristic signs (the 
‘stigmata of chronic liver disease’) and lab derangements.  
 
Portal hypertension: 

• Splenomegaly, ↓ platelets due to hypersplenism 

• Ascites, caput medusae 
 
Impaired anabolic function: 

• ↓ Albumin: third-spacing of fluid leading to ascites 
and pedal edema, leukonychia.  

• ↓ clotting factors: ↑ PT/INR, ↑ PTT, purpura, 
bleeding. Confounder: obstructive jaundice can also 
cause coagulopathy (see later). 

• ↓ glucose: late-stage, only if severe liver failure. 
 
Impaired catabolic function: 

• ↓ estrogen breakdown: palmar erythema, spider 
naevi, gynaecomastia, loss of axillary hair, testicular 
atrophy 

• ↑ conjugated bilirubin: visible jaundice, pruritus and 
scratch marks 

• ↑ toxins: asterixis, encephalopathy, ↑ ammonia 
 
Severity scoring: Child-Pugh or MELD systems: 
 

Child-Pugh	Scoring	System		

 1 pt 2 pts 3 pts 

Albumin, g/L > 35 28-35 < 28 

Bilirubin, µmol/L < 34 34-51 > 51 

Clotting: INR 
or PT seconds > norm 

< 1.7 
1-3 se 

1.7-2.3 
4-6 sec 

>2.3 
>6 sec 

Distension: ascites Absent Mild-Mod Severe 

Encephalopathy, grade None 1-2 3-4 

Child’s A: 5-6 pts | B: 7-9 pts| C: 10-15 pts 
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POST-HEPATIC	JAUNDICE	
 
As this arises from biliary tree obstruction, and is often 
amenable to surgical intervention, post-hepatic jaundice 
is also known as obstructive or surgical jaundice.  
 

Etiology	-	clinical	approach	
 
The most useful clinical differentiator is the presence and 
tempo of pain. 

• Painful obstructive jaundice: likely gallstone dx - 
choledocholithiasis if the pt is well, or cholangitis if 
the pt is febrile. For there to be jaundice, there has 
to be common bile duct obstruction – hence simple 
cholelithiasis or cholecystitis causes little jaundice. 
(see approach to abdo pain). Acute hepatitis is a 
differential to rule out as the pattern of ↑ LFTs can 
be mixed. 

• Painless progressive jaundice: likely cancer of 
the periampullary region, causing compression. 

• In a pt with previous biliary intervention, always 
consider problems relating to those interventions 
e.g. stricture, stent blockage, etc 

 
This identifies the commonest causes of jaundice, but it 
is non-exhaustive. A more detailed classification is below: 
 

Etiology	-	anatomical	classification	
 
Cholestasis may be extra- or intra-hepatic. Extrahepatic 
cholestasis may be intraluminal, luminal, or extraluminal. 
 
Extrahepatic – Intraluminal: 

• Choledocholithiasis: accompanied w biliary colic, 
but patient is non-febrile and not sick. Jaundice may 
be intermittent (passing stone), fluctuating (if stone 
impacts and disimpacts), or progressive (impacted 
stone). 

• Cholangitis: fever, jaundice, right upper quadrant 
pain (Charcot’s triad). If hypotension and confusion 
are also present, this is Raynaud’s pentad. 

• Parasites: ascaris lumbricodes, liver flukes. Ask for 
travel hx. 

• Stent blockage 
 
Extrahepatic – Luminal: stricture in the bile duct  

• Benign stricture: from previous ERCP, cholangitis, 
or directly from primary sclerosing cholangitis. 

• Malignant stricture: cholangiocarcinoma 
 
Extrahepatic – Extraluminal: compression by  

• Periampullary CA: commonly head of pancreas, 
where pts may hv pancreatic pain and steatorrhoea.  
Other periampullary cancers include CA ampulla of 
Vater, or compression by porta hepatitis lymph 
nodes. Examine for cachexia, lymph nodes. 

• Pancreatitis: inflammatory swelling in acute, or 
scarring in chronic pancreatitis. 

• Mirizzi’s syndrome: extrinsic compression by a 
gallstone impacted in Hartmann’s pouch of the 
gallbladder. Rare (except in textbooks). 

 
Intrahepatic cholestasis: 

• Intrahepatic biliary tree dx:  
- Biliary atresia: conjugated hyperbilirubinaemia 

in neonates should prompt immediate inx for 
biliary atresia. This can eventually cause cirrhosis. 

- Primary biliary cirrhosis: autoimmune etiology. 
Look for xanthelasma, ask abt autoimmune dx. 

• Drugs: antibiotics, chlorpromazine, anabolic or 
contraceptive steroids.  

• Cancer: strategically-located hepatocellular CA, 
metastatic nodules, or lymphoma. A rare cause of 
obstructive jaundice 

• Biliary excretion defect: Dubin-Johnson, Rotor syn 

• Systemic sepsis often causes low grade jaundice. 
 

Workup:	
 
Initial imaging:  

• Ultrasound: first test by default. Dilated bile ducts 
imply extrahepatic cholestasis. Gallstones in the 
common bile duct or gall-bladder may be visualized 
as hyperechoic lesions casting an acoustic shadow 
(vs tumor: no shadow). However there are false –ve 
as US is unreliable to visualize the distal common 
bile duct, and false +ve as gallbladder stones are 
common so their presence does not prove that they 
are the cause of present symptoms. 

• CT: there is an argument for direct CT where peri-
ampullary CA is likely, which CT visualizes better. 

 
Subsequent imaging after US: 

• Dilated ducts – ERCP: presence of dilated ducts 
indicate probable obstruction. ERCP visualizes the 
stone as a rounded filling defect (vs a tapering 
stricture), and allows for immediate intervention via 
stone removal or stenting of stricture.  

• No dilated ducts – MRCP: do MRCP as there is 
the need to visualize the biliary anatomy, but the 
chance of requiring endoscopic intervention is low. 

 
Others: 

• Complications of liver failure: blood tests and 
physical exam. ↓ bile acids reaching the gut may 
cause vitamin K malabsorption and coagulopathy 

• Hepatitis viral serology 

• Tumor markers: CEA, AFP, CA19-9  

• Autoimmune screen: e.g. anti-mitochondrial Ab 
for primary biliary cirrhosis 

• Liver biopsy where indicated 
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GUT	&	ABDOMEN	

5	|	CONSTIPATION	
	
 
 
 
Constipation means different things to different people. 
Establish the pt’s normal bowel habit. Clarify whether 
the pt means ↓ frequency of bowel movements, difficulty 
passing hard stools e.g. straining, prolonged defecation 
time, or the need for digital maneuvers to evacuate. 
Constipation is very common and often idiopathic, but 
seek to exclude organic causes. 
 
 

HISTORY	&	DIFFERENTIAL	
 
Consider gastrointestinal and non-gastrointestinal causes.  
Other associated symptoms and past med hx will point 
to the cause. Ask abt each component of digestion: 
intake, throughput, and output in turn.  
 

Gastrointestinal	causes	
 
Intake: a full dietary history is helpful – if there’s no 
input, there won’t be output. 

• Dietary: insufficient fibre or water intake. 

• Psychiatric: anorexia 
 
Throughput: ask abt other GIT symptoms e.g. bleeding, 
pain, etc. 

• Obstructive lesion: 
- Intestinal obstruction (IO): ask for a symptom 

complex of abdo pain, distension, and vomiting. 
See approach to abdo pain. 

- Colorectal CA: Change in bowel habits is classic, 
with ↓ stool calibre, alternating constipation and 
diarrhoea, then spurious diarrhoea, and eventually 
intestinal obstruction. Other symptoms include 
PR bleed, abdo pain, tenesmus, and complications 
e.g. anemia, perforation, obstruction, fistulation 
(pneumaturia, fecaluria, recurrent UTI), and 
symptomatic lung and liver mets. Elicit risk fx.  

- Stricture: from Crohn’s dx, chronic diverticulitis. 
- Congenital e.g. Hirschsprung’s dx. 

• Irritable bowel syndrome: lower abdominal colic 
with episodes of both diarrhoea or constipation, 
associated with psychologic stress (see Rome III 
criteria) 

• Idiopathic: two subtypes - normal transit but 
difficulty evacuating, or slow transit with ↓ urgency 
and straining. 

 

Output: ask abt defecation attempts and do rectal exam. 

• Defecatory disorders: 
- Anal sphincter spasm: painful lesions e.g. anal 

fissure, thrombosed haemorrhoids 
- Rectal prolapse: examine with straining down 
- Idiopathic: pelvic floor dyssynergia - failure to 

relax the puborectalis and anal sphincter 

• Fecal impaction: a simple cause but common, 
always do rectal exam to exclude. 

 

Non-gastrointestinal	causes	
 
Consider these causes which affect gut motility ± 
defecation.  

• Neurologic:  
- Central: parkinson’s dx, multiple sclerosis 
- Peripheral: autonomic neuropathy e.g. DM, 

cauda equina syndrome, spinal cord injury 

• Endocrine: hypothyroidism, hypercalcemia. Ask 
abt the other features of these dx. 

• Connective tissue disorder e.g. scleroderma. 

• Drug induced: e.g. opioids, anticholinergic drugs, 
calcium channel blockers, tricyclic antidepressants, 
iron, aluminium.  

• Functional: immobility in the elderly pt. 
 
 

WORKUP	
 

Investigations	
• KUB X-ray: for dilated bowel loops and air-fluid 

levels indicating IO. Distinguish btw large and small 
bowel IO (see abdo pain). Look for transition point 
(site of obstruction), and rectal gas (incomplete 
obstruction). Beware the closed-loop obstruction 
that can perforate: e.g. in large bowel IO look for 
dangerously dilated cecum, and lack of small bowel 
dilation (indicates competent ileocecal valve).  

• Colonoscopy: for structural disease e.g. colon CA, 
strictures. 

• Colonic transit study: slow transit indicates GIT 
motility disorder 

• Anorectal and pelvic floor tests  

• Workup for non-GIT causes as appropriate. 
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GUT	&	ABDOMEN	

6	|	DIARRHOEA	
	
	
	
Diarrhoea means different things: ask if the complaint is 
watery stools, frequency, or both. Ask abt baseline stool 
frequency and volume. Diarrhoea is acute if <2 weeks 
and chronic if >4 weeks (2-4 weeks: consider etiologies 
of both acute and chronic diarrhoea). 
 
 

ACUTE	DIARRHOEA	
 
Infective diarrhoea is common; this presents with crampy 
abdo pain, diarrhoea ± vomiting, ± fever, but is self-
limiting. There are also non-infective causes. 
 

Infective	causes	
 
This can be classified based on microbiology, as 

• Viral (most common): norovirus, rotavirus (esp 
children), adenovirus. 

• Bacteria: Salmonella, Shigella, Campylobacter, 
enterotoxigenic E. coli, C. difficile, S. aureus… 

• Protozoa: Cyclospora, Cryptosporidium, Giardia, 
Entamoeba, and others. 

 
The following are helpful in narrowing the cause. 

• Examine the stools: rice-water stools imply V. 
cholera, bloody diarrhoea suggests E. coli O157:H7, 
Shigella, Campylobacter, Salmonella, Yersinia. 

• Travel history: travel to developing countries 
commonly causes traveller’s diarrhoea due to 
exposure to unfamiliar organisms, but should also 
ring an alarm bell for potential parasitic causes. 

• Contact history: there may be transmission btw 
family members and contacts. In food poisoning, 
others who ate the same food could also have 
similar symptoms. 

• Diet history and time course: patients often can 
identify the culprit episode of dietary indiscretion. 
Symptoms beginning <6 hours suggest preformed 
toxin e.g. S. aureus 

• Drug history: Recent antibiotics or hospitalization 
should prompt suspicion of C. difficile.  

• Systemic manifestations: look for post-diarrhoeal 
reactive arthritis (Reiter’s syn: arthritis, urethritis, 
conjunctivitis), hemolytic-uremic syndrome, etc. 

 

Non-infective	causes	
• Drugs: a potential side effect of almost any drug 

but esp. antibiotics, metformin, chemotherapy. Ask 
if there were any recently-started drugs. 

• Ischemic colitis: see approach to abdo pain 

• Flare up of conditions causing chronic diarrhoea 
 

Workup	
 
Acute diarrhoea is usually not serious and self-limiting; 
most cases are therefore managed empirically and further 
workup is unnecessary. However certain red flags are 
worth mentioning –  
 
Factors in favour of investigation:  

• Pathogen factors:  
- Travel history to developing countries may 

raise suspicion of parasites – in this case, can 
do stool culture and microscopy for ova, cysts, 
and parasites  

- Concern abt community outbreaks may 
prompt investigation for source tracing.  

• Patient factors:  
- Recent admission, antibiotic use, or long-term 

care residence: if antibiotic associated diarrhoea 
is suspected, can do C. diff toxin assay or PCR. 
However diarrhoea may be a direct antibiotic 
side effect; whether to continue antibiotics, 
change drugs, or consider non-antibiotic causes 
of diarrhoea is a clinical judgement. 

 
Factors in favour of admission: with full septic work 
up (FBC, CRP, blood culture) plus severity assessment 
(renal panel, lactate, AXR) 

• Pathogen factors: concern abt invasive disease 
(e.g. bloody diarrhoea) or systemic dehydration 
(always examine hydration state). 

• Patient factors: e.g. v young, v old, major systemic 
illness, immunocompromised, dilated bowel on 
AXR (suspicious of toxic megacolon - see approach 
to constipation/IO) 
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CHRONIC	DIARRHOEA	
 

Initial	steps	
 
Unfortunately chronic diarrhoea has many causes. One 
approach is to classify based on its mechanism, which 
often corresponds with symptoms and stool nature. 
 
1. Enquire stool nature and systemic symptoms. Identify: 

• Steatorrhoea: greasy, foul-smelling, bulky stools 
that float in water – due to fat malabsorption 

• Inflammatory diarrhoea: painful, bloody stools ± 
systemic symptoms e.g. fever – due to colitis. 

• Watery or partially-formed stool – go to 2. 
 
2. Mechanisms causing watery stools: 

• Secretory diarrhoea: large volume, watery stools, 
usually painless and unrelated to food intake. 

• Osmotic diarrhoea: watery stools occuring on 
intake of non-absorbable, osmotically active solutes, 
ceasing when intake of the culprit is stopped. 

• Abnormal motility  
 
3. Not true pathological causes of diarrhoea: 

• Pseudo-diarrhoea: mimics diarrhoea, good to bear 
in mind and exclude 

• Functional disorders: a diagnosis of exclusion so 
work up all pathology first. 

 

Steatorrhoea		
 
Fat absorption requires emulsification by bile salts, 
hydrolysis by lipase, and absorption by mucosa. Defect in 
any component leads to steatorrhoea. 

• Lipase insufficiency:  
- Pancreas: chronic pancreatitis, duct obstruction 

(e.g. stones, cystic fibrosis), insufficient functional 
reserve (carcinoma, resection).  

- Gastrinoma: gut too alkaline for lipase to act. 
- Drug: lipase inhibitors e.g. Orlistat 

• Bile salt insufficiency: due to 
- Liver insufficiency or cirrhosis 
- Bile duct: obstructive jaundice preventing bile salt 

outflow   

• Mucosal malabsorption: lipid is harder to digest 
than protein or carbohydrate, so malabsorption 
may first present as steatorrhoea. Causes include 
short gut syndrome after resection, inflammation 
(e.g. Crohn’s), celiac dx.  

 

Inflammatory	diarrhoea		
 
Diarrhoea and systemic symptoms are both the result of 
colitis which may be infective, ischemic, or inflammatory 

• Inflammatory bowel disease: Crohn’s, ulcerative 
colitis. There is typically a gradual onset of bloody 
diarrhoea, abdominal pain, weight loss, and fever. 
Symptoms are intermittant but with flares. 

• Infective colitis: chronic infection with particular 
mucosal-invading organisms. 

• Others: ischemic, radiation injury, etc. Elicit risk fx 
for atherosclerotic dx, and PMHx of abdominal 
radiation. 

 

Watery	or	partially	formed	stools	
 
These causes can be hard to tell apart. A time course is 
very helpful – if diarrhoea began after an overseas trip, 
after a drug was started, after an operation; if it occurs 
each time after specific food; if it is constant or getting 
worse. Consider gastrointestinal and non-GIT causes. 
 
Secretory and osmotic: 

• Gut irritation: 
- Chronic infection: especially consider in patients 

with risk factors like travel, immunosuppression 
(including HIV), antibiotic use, and contaminated 
drinking water. Assess C. diff risk (e.g. recent 
hospital stay, institutionalization); do C. diff toxin. 

- Drugs: as a side effect 

• Malabsorption:  
- Osmotically active agent: e.g. laxative ingestion, 

lactose intolerance (lactase deficiency), ↑ bile acids 
in colon due to cholecystectomy 

- Short gut syndrome: post-resection, or fistula 
- Mucosal disease e.g. celiac disease 

• Endocrine tumors: secretion of vasoactive 
substances from carcinoid (diarrhoea, flushing) and 
VIPoma. 

 
Abnormal motility: 

• Colorectal CA: presenting as a change in bowel 
habits. Ask abt blood in stools, change in stool 
calibre, weight loss etc – but their absence do not 
rule out CA colon. See approach to constipation. 

• Endocrine: Hyperthyroidism 

• Neurologic: Autonomic neuropathy e.g. diabetes – 
see approach to constipation 
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Pseudo-diarrhoea:	
• Fecal incontinence: neuromuscular disorders or 

anorectal anatomical problems. 

• Overflow (spurious) diarrhoea: fecal impaction 
with only fluid matter able to pass the impacted 
feces. Often due to constipating drugs in the 
elderly, but may also be secondary to a obstructing 
tumor. Do per rectal for impacted feces. 

 

Functional	disorders	
 
Do rule out other diagnoses. Bloody, greasy stools, or 
large volume diarrhoea suggest other pathologies. 

• Irritable bowel syn (IBS): chronic lower abdo 
colic w both diarrhoea and constipation episodes, 
associated w psychologic stress. Pseudodiarrhoea, 
the frequent passage of small volumes of stool, with 
rectal urgency, is usually IBS. Rome diagnostic 
criteria: recurrent abdo discomfort ≥3 days/mth in 
last 3 mths with at least 2 of: 
-   Improvement with defecation 
-   Onset assoc with change in frequency of stool 
-   Onset assoc with change in form of stool 

• Functional diarrhoea: chronic diarrhoea without 
abdominal pain, lack of significant weight loss. 

 

	

Workup	
• Initial inx: FBC, ESR, thyroid function, renal 

panel, fecal occult blood test. 

• Microbiology: stool culture for bacteria, inspection 
for ova and parasites, Giardia antigen assay, C. diff 
toxin assay 

• Stool osmotic gap: calculated as the difference 
between an isoosmotic solution (290 mOsm/L) and 
stool osmolarity, i.e. 2 x ( [Na+]stool + [K+]stool). 
Stools are physiologically isoosmotic. This is also 
true in osmotic diarrhoea, because free water 
equilibriates across the intestinal mucosa. Secretory 
diarrhoea is characterised by stool osmotic gap <50 
mOsm/L, because there is secretion of osmoles 
without corresponding water loss. 

• Fecal calprotectin: indicates inflammatory 
diarrhoea. 

• Inflammatory diarrhoea or if there is blood per 
rectum: attempt colonoscopy plus biopsy for 
inflammatory bowel disease, cancer. 

• Steatorrhoea: investigate the pancreas and bile 
duct e.g. US, MRCP, serum amylase and liver 
function tests. Fecal fat test may be useful.  

• Therapeutic trial: e.g. diet lactulose restriction for 
suspected lactose intolerance, metronidazole for 
likely giardia infection 

• Specialist investigation: e.g. endoscopy and 
colonoscopy, jejunal biopsy for coeliac and other 
mucosal disease, antigliadin and anti-endomysial Ab 
for Coeliac, etc 
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GUT	&	ABDOMEN	

7	|	NAUSEA	&	VOMITING	
 
 
 
Vomiting is a forceful expulsion of gastric contents 
(unlike regurgitation which involves minimal effort). 
Vomiting is a complex reflex involving both gut (vagal 
afferents) and CNS (triggered by chemical stimulation of 
the chemoreceptor trigger zone, ↑ intracranial pressure, 
vestibular or cortical signals). Nausea is a sensation of a 
desire to vomit. The causes of nausea/vomiting hence 
extend beyond the gut, to any intra-abdominal 
inflammation, and at times extra-abdominal disease.  
 
A symptom complex is hence most useful. Clinically, 
distinguish between four pictures – 

• Non-bloody nausea/vomiting + Diarrhoea: 
irritation of an unobstructed gut. 

• Non-bloody nausea/vomiting + Constipation 
± Abdo  distension: gastrointestinal obstruction 

• Non-bloody nausea/vomiting, no diarrhoea or 
constipation: non-specific vomiting 

• Hematemesis: ask about contents of vomitus; if 
bloody, see approach to upper GIT bleeding. 

 
 

VOMITING	+	DIARRHOEA	
 
Conceptually, think of the gut as a long tube. When 
irritated, it may attempt to purge its contents – from both 
ends when possible, causing vomiting and diarrhoea.  
 
The GIT may be irritated by -  

• Infection - gastroenteritis: usually an otherwise 
well patient with vomiting, diarrhoea, ± mild abdo 
pain and fever. Look clinically for dehydration. 
Workup is usually unnecessary.  

• Inflammatory bowel disease: 

• Irritable bowel syndrome 

• Toxic: e.g. poisons, organophosphate poisoning. 
 
These causes are dealt with more extensively in the 
approach to diarrhoea. 
 
 

	

VOMITING	+	CONSTIPATION	±	
ABDO	DISTENSION	

	

	

 
Again, think of the gut as a long tube with openings on 
either end. When the gut is obstructed, it can only purge 
itself from one end – the proximal end, causing vomiting. 
The exact symptomology depends on the location of 
obstruction – large bowel, small bowel, or gastric outlet.  

Intestinal	obstruction	
 
The features of intestinal obstruction (IO) are abdominal 
colic, distension, nausea/vomiting, and lack of passage of 
stool or flatus. Examination may also find tinkling (high-
pitched) bowel sounds. The two crucial investigations are 
a supine KUB X-ray and erect chest X-ray (see below). 
Apart from diagnosing IO, the clinical tasks are to – (1) 
localize IO, identify (2) etiology and (3) complications. 
 
1. Localize the intestinal obstruction 
 
Localization is important because it points to etiology. In 
proximal IO, vomiting is early and prominent while 
constipation is late (there may still be passage of stools 
until all existing gut contents are cleared). In distal IO, 
constipation is early while vomiting may only occur much 
later. Bilious vomiting suggests obstruction below the 
ampulla of Vater, while feculant vomiting suggests low 
obstruction (unless there is gastro-colic fistula). 
 
The supine KUB* is also helpful. Distended small bowel 
appear as multiple loops in a central location, with a 
‘stack of coins’ appearance (plicae circulares which 
transect entire bowel lumen). Distended large bowel 
appear as a single loop in a peripheral location (beware: 
transverse colon can hang downwards) with haustration 
that do not transect the entire lumen.  
 

* AXR is acceptable but will not show rectal gas 
   Erect films show air-fluid levels but localize less accurately 

 
2. Identify etiology of IO 
 

Causes	of	intestinal	obstruction		

 Small bowel Large bowel 

Intra-luminal Foreign body 
Bezoar 
Gallstones 

Fecal impaction 

Luminal Stricture e.g. IBD 
Intussusception 

Colorectal cancer * 
Stricture 2’ CA, IBD, 

diverticulitis, RT 
Sigmoid volvulus * 

Extra-luminal Adhesions * 
Hernias * 

 

 Compression by extraluminal mass 
(tumor, diverticuli) 

Functional Post-operative ileus * 
Electrolyte imbalances * 
Drugs: opoids, anticholinergics, calcium    
   channel blockers, antidiarrhoeals. 
Neurological: parkinsons, spinal cord dx 
Ischaemic bowel 
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A list of causes is given in the table above*. Some 
practical pointers are –  

• The etiology may be apparent clinically. Always 
examine for hernias (inguinal, femoral, incisional). 
A KUB film may reveal a sigmoid volvulus – a 
coffee-bean pointing to the right hypochondrium. 

• Small bowel IO: the most common cause is 
adhesions 2° previous abdominal surgery. Small 
bowel IO in a virgin abdomen raises suspicion and 
there is a lower threshold for surgical intervention. 

• Large bowel IO: the worry is that of an obstructing 
colorectal tumor first. Take a hx for change in 
bowel habits, BGIT. An abdominal mass may rarely 
be palpable. Unless complications (see below) 
mandate immediate decompression, consider CTAP 
to look for a mass (seen as a transition point). 
Remember that bowel prep for colonoscopy is contraindicated 
in IO. 

 
Functional ileus can be difficult to distinguish from 
mechanical obstruction. Abdominal pain is usually mild 
and occurs after vomiting. Tinkling bowel sounds imply 
mechanical obstruction, while absent bowel sounds may 
occur in either mechanical or functional obstruction. 
Imaging may be entirely normal (milder cases) or show 
dilated bowel loops (acute colonic pseudoobstruction, 
Ogilvie’s syndrome) but with colonic and rectal gas. 
CTAP will not show any clear transition point or 
obstructing lesion. This is often multifactorial (see table) 
and workup should include full electrolytes (including 
Ca/Mg/PO4) and review of drug charts.  
 

Note: colonic distension may also be seen in toxic 
megacolon. However, there is severe bloody diarrhoea in 
toxic megacolon (often on a background of IBD or C. diff 
colitis), with systemic toxicity (infective factors). 

 
3. Identify complications 
 
The main worry is perforation. Identify – 

• Existing perforation: ensure that the abdomen is 
soft and not peritonitic. Imaging findings of 
perforation include air under diaphragm on erect 
CXR, or Rigler’s sign (double wall sign) on KUB. A 
loop of large bowel may mimic air under the right 
diaphragm (Chilaiditi syndrome), but this bowel 
loop has haustrations. 

• Impending perforation: e.g. small bowel >3cm, 
large bowel >6cm, cecum >9cm, or large bowel 
obstruction with right iliac fossa tenderness. 

• Closed loop obstruction: these are situations where 
obstructed bowel cannot decompress proximally – 
e.g. a obstructed hernia, large bowel obstruction 
with competent ileocecal valve (dilated large bowel 
loops but no dilated small bowel loops). The risk of 
perforation is high. 

• Dehydration and electrolyte imbalances 
 
 

* Note: the differentials of obstruction are very different in paediatrics; 
including pyloric stenosis, malrotation with volvulus, intussusception, 
etc.  

Gastric	outlet	obstruction	
 
The classic history of gastric outlet obstruction is early 
satiety, post-meal vomiting (within 1h) of undigested 
food, epigastric pain, bloating, and weight loss. Physical 
exam may reveal cachexia and a succussion splash. The 
main etiologies in adults are –  

• Gastric outlet stricture: malignant (gastric cancer, 
gastrointestinal stromal tumor) or benign (peptic 
ulcer disease) 

• Extraluminal compression: e.g. large pancreatic 
head mass (cancer, pseudocyst). 

• Gastroparesis: functional obstruction 2° DM, neuro 
dx (e.g. Parkinsons), scleroderma, prior vagotomy 
(deliberate or accidental during gastric or thoracic 
surgery) 

 
Workup: first do OGD and CTAP for mechanical 
lesions. If suspecting gastroparesis, consider scintigraphic 
study of gastric emptying (using radioactive tracer). 
 
 

VOMITING	ALONE	
 
Vomiting is a non-specific symptom of many illnesses. A 
careful systematic review should be performed to look 
for any other localizing symptom which give further 
clues on the etiology of vomiting.  
 

Intra-abdominal		
 
Any intra-abdominal inflammatory process can trigger 
vomiting – e.g. hepatitis, gallstone disease, pancreatitis, 
appendicitis. Vomiting is usually not the only symptom – 
ask about any abdominal pain, jaundice, etc. Workup as 
for that symptom. 
 

Neurological		
 
Have a high index of suspicion of neurological disease 
especially if (1) the patient looks toxic but the abdomen 
is soft and non-tender, (2) there is chronic vomiting of 
insidious onset and progressive severity, or (3) there are 
neurological features e.g. headache, seizures, focal 
deficits, giddiness, history of head injury, focal weakness, 
unequal pupils, or very high fever. 

• Meningitis: a febrile, toxic pt with altered mental 
state, neck stiffness, or a meningococcal purpuric 
rash. See approach to headache. 

• ↑ Intracranial pressure: multiple causes e.g. intra-
cranial haemorrhage, infarction, abscess, tumor, 
hydrocephalus, or post-traumatic, etc. There may 
also be headache, false localizing VI nerve lesion, 
papilloedema. 

• Vestibular causes: vertigo is prominent (but 
beware central vertigo) – e.g. BPPV, labyrinthitis, 
motion sickness, etc. See approach to dizziness. 

• Migraine: can present as cyclical vomiting. 
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Workup: have a low threshold for lumbar puncture if 
suspecting meningitis, or CT/MRI for structural  lesions. 
 

Other	causes	
 
These causes may present with nausea and vomiting, but 
there are usually other localizing symptoms. Workup 
should be directed based on the likely etiologies. 

• Drugs & toxins: chemotherapy, antibiotics, cardiac 
medications, analgesics, alcohol, toxins, many more. 
Take full drug hx including non-prescription drugs 
and traditional medicine 

• Endocrine: uremia, diabetic ketoacidosis, adrenal 
insufficiency, hypercalcemia, thyroid disease. Again, 
there should be other localizing features 

• Pregnancy ± hyperemesis gravidarum: usually 
early morning vomiting. Consider a pregnancy test 
in females of the appropriate age group. 

• Cardiac: infarction, congestive heart failure 

• Psychiatric: anorexia/bulimia, anxiety, depression. 
Consider especially in adolescent females with post-
meal vomiting, especially after binge eating. 

• Other infection: e.g. UTI, pneumonia. 
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GUT	&	ABDOMEN	

8	|	DYSPHAGIA	&	ODYNOPHAGIA	
 
 
 
Dysphagia is a sensation of difficulty swallowing. It is 
always abnormal and requires investigation, unless of 
short duration and associated with a sore throat. 
Odynophagia refers to pain while swallowing. 
 
 

INITIAL	STEPS	
 
The initial dichotomy is between: 

• Esophageal dysphagia: sensation of food getting 
stuck in neck a few seconds after initiating swallow. 

• Orophayngeal dysphagia: difficulty initiating the 
swallowing movement, especially if associated with 
coughing, choking, regurgitation, drooling. Patients 
sometimes use their fingers to help position food 

• Globus sensation: sensation of a lump in throat 
even when not eating – not true dysphagia. 

 
 

ESOPHAGEAL	DYSPHAGIA	
 
First distinguish btw obstructive vs motility disorder: 

• Obstructive lesion: difficulty swallowing solids 
initially, then later involving liquids 

• Motility disorder: difficulty swallowing both solids 
and liquids from the start. 

 

Obstructive	lesion	
 
These may be classified as intraluminal, luminal, and 
extraluminal. Clinically, the rate of onset and progression 
of symptoms is most helpful 
 
Luminal: 

• Cancer (esophageus, pharynx, gastric): progressive 
dysphagia, esp if rapid, in elderly pt, accompanied 
by cachexia, anemia. There may be odynophagia, 
hoarseness, and cough. Palpate for lymph nodes. 

• Strictures 
- Peptic stricture: slowly progressive dysphagia 

often (not always) in a pt with GERD symptoms.  
- Other strictures: radiation injury, corrosives 

• Oesophagitis: infection (HSV, candida, CMV), 
caustic, pill-induced. Odynophagia is prominent. 

Intraluminal: 

• Foreign body: presents with acute dysphagia. 

• Esophageal rings, webs: intermittant dysphagia. 
May be due to eosinophilic esophagitis, iron 
deficiency (Plummer-Vinson syndrome) 

 
Extraluminal: 

• Extrinsic compression: by congenital aortic arch 
abnormalities, enlargement of the left atrium or 
thoracic aorta, thyroid nodules, mediastinal lymph 
nodes or lung cancer. Examine thyroid and lung. 

 

Motility	disorders:	
• Achalasia: loss of peristalsis and failure of lower 

esophageal sphincter to relax. Presents with 
dysphagia for liquids, regurgitation, chronic cough, 
chest pain, and globus sensation (‘lump in throat’, 
nontender, felt intermittantly and between meals, 
with no dysphagia, odynophagia, GERD, or histo 
dx of motility disorder). Barium swallow shows a 
dilated esophagus with a bird beak’s narrowing. 

• Other motility dx: diffuse esophageal spasm 
(intermittant dysphagia, chest pain ± odynophagia), 
nutcracker esophagus, and hypertensive lower 
esophageal sphincter.  

• Scleroderma: look for other features 
- Limited systemic sclerosis (CREST syndrome):  

calcinosis, raynaud’s phenomenon, esophageal 
dysmotility (dysphagia or reflux), sclerodactyly, 
and telangiectasia. Skin sclerosis is limited to the 
hands and face (beak like nose, microstomia). 

- Diffuse systemic sclerosis: more extensive skin 
sclerosis, and prominent organ involvement – GI 
pseudo-obstruction, fecal incontinence, interstitial 
lung dx, pulmonary hypertension, chronic renal 
dx or acute hypertensive renal crisis, arrhythmias 
and myocarditis. 
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Investigations	
• FBC for anemia 

• CXR for fluid level, aspiration 

• Barium swallow: assesses esophageal swallowing  

• Endoscopy: both diagnostic (visualize mucosa, do 
biopsy) and therapeutic (e.g. ring dilation). Some 
would opt to do barium swallow first to ↓ risk of 
perforation with blind intubation  

• Oesophageal manometry: for motility disorders. 

• For scleroderma: also do auto-antibodies, specific 
organ workup e.g. renal panel, urine protein, CXR 

 
 

OROPHARYNGEAL	DYSPHAGIA	
 
This may be due to neuromuscular lesions or mechanical 
issues. Ask abt the exact difficulty faced (chewing, 
swallowing, choking), and any complication e.g. 
aspiration, aspiration pneumonia.  
 

Neurological	diseases	
 
Coordination of swallowing is a complicated process. 
While dysphagia is rarely the sole presenting complaint of 
neurological disease, it is a prominent in a number of 
them. These usually become clearer upon review of past 
med hx and neurological exam. 

• UMN lesions: stroke, motor neuron dx. Beware 
the elderly pt who presents with sudden dysphagia 
– this may be lateral medullary syndrome. Look for 
systemic features e.g. dysarthria and hoarseness. 

• LMN lesions: myasthemia gravis, syringobulbia, 
myopathies; any local lesion affecting CN V, VII, 
X, XI, or XII. 

• Extrapyramidal lesions: e.g. Parkinson’s 
 

Mechanical	issues	
• Inadequate mastication: poor dentition, mucosal 

lesions (e.g. ulcers, viral mucositis) 

• Inadequate saliva: anticholinergics, antihistamine, 
sjogren’s syndrome. This is associated with dry eyes 

• Structural impediment 
- Zenker’s diverticulum (pharyngeal pouch): a 

diverticulum of the pharyngeal mucosa. The 
neck bulges on drinking, there may be halitosis 
and regurgitation of particulate food debris. 

- Cleft palate: usually presents in infants 
 

Investigations	
• Video-fluoroscopic swallowing study: focuses 

on oral and pharyngeal stages of swallowing, and 
commonly used by speech therapists to determine 
safety of oral feeding. 

• ENT input: e.g. nasopharyngeal scope 
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KIDNEYS	&	URINARY	SYSTEM		

1	|	ELECTROLYTE	IMBALANCES	
	
	
	
With the availability of routine blood tests, the diagnosis of 
electrolyte imbalance is almost never in question. Its 
etiology is at times apparent given a clinical context, but 
may at other times be more obscure and often 
multifactorial. This approach discusses the etiological 
workup of electrolyte imbalance; management is omitted 
from this guide. Do not simply correct an electrolyte 
imbalance without thinking about its etiology – correct 
emergently you must, but also find and treat the 
underlying cause, or you will forever be playing catch-up 
with an electrolyte that runs faster than you.  
 
Understand the regulatory physiology to make sense of 
things. Particularly, remember that Na+ excretion (by the 
RAAS) is coupled to water excretion and hence controls 
extracellular fluid volume, not osmolarity. Osmolarity is 
controlled by free water excretion, under ADH control. 
 

Normal	electrolyte	&	blood	gas	ranges	
Na+ 135-145 mmol/L Art. pH 7.35-7.45 

K+ 3.5-5.0 mmol/L Art. pCO2 35-45 mmHg 

Cl- 90-105 mmol/L HCO3- 22-26 mmol/L 

Ca2+ 2.2-2.6 mmol/L * Anion gap <12 ^ 

PO43- 0.8-1.6 mmol/L Base excess -2 to +2 

Mg2+ 0.7-1.0 mmol/L Osmolality 280-95 mmol/L 

* Corrected Ca2+ = Measured Ca2+ + 0.02 (40-Albumin) 
^ Anion gap = Na+ - HCO3- - Cl-. 
   Anion gap falls by 2.5 with every 10g/L fall in albumin. 

 
 

ACID-BASE	DISTURBANCES	
 
The clinical features of acid-base disturbances vary with 
their etiology and chronicity. Acute acidosis presents 
with respiratory distress (dyspnoea, Kussmaul breathing; 
from 1° lung dx or 2° metabolic acidosis), circulatory 
compromise, and CNS dysfunction (anxiety, asterixes, 
lethargy, confusion, coma). Alkalosis causes non-specific 
neuro changes (parasthesia, muscle cramps, dizziness, 
confusion). An ABG is fast and helpful in any sick pt. 
 

Interpreting	the	arterial	blood	gas	
 
The first step is always to fully characterise the acid-base 
derangement via stepwise interpretation of an arterial gas. 
For there to be no acid-base disorder, all values (pH, 
pCO2, HCO3-, anion gap) should be normal. Beware of 
mixed disorders, e.g. DKA (HAGMA) with vomiting 
(metab alkalosis), severe pneumonia (respi acidosis) with 
lactic acidosis from sepsis (HAGMA) 

1. Is this acidosis or alkalosis? 

• Look at pH: acidosis (↓ pH) or alkalosis (↑ pH). 
There is never overcompensation. 

• Normal pH but abnormal pCO2 or HCO3- suggests 
mixed acidosis & alkalosis in opposite directions 
(e.g. metab acidosis + respi alkalosis) 

• Severe pH derangements <7.25 or >7.55 suggests 
mixed metab acidosis + respi acidosis, or metab 
alkalosis + respi alkalosis. 

 
2. Is the primary pathology respiratory or metabolic? 

• Look at pCO2 and HCO3-: Both ↑ in respiratory, 
both ↓ in metabolic. 

• If either does not fit, consider a mixed disorder. 
 
3. Is compensation appropriate?  
    Expected values are –  

• Metab acidosis: PCO2 = 1.5 x HCO3- + 8 
- PCO2 > predicted: concomittant respi acidosis 
- PCO2 < predicted: concomittant respi alkalosis 

• Metab alkalosis: for ↑ 1 HCO3-, PCO2 ↑ 0.75 
- PCO2 > predicted: concomittant respi acidosis 
- PCO2 < predicted: concomittant respi alkalosis 

• Respi acidosis: for 1 ↑ PCO2, HCO3- ↑ 0.1-0.4 * 

• Respi alkalosis: for 1 ↓ PCO2, HCO3- ↓ 0.2-0.4 * 
*lower end of range for acute, higher for chronic 

 
4. If metabolic acidosis - high or low anion gap? 

• Calculate anion gap (AG) = Na+ - (HCO3- + Cl- ) 
= unmeasured anions (e.g. lactate). Normal is ≤12. 

• High-AG (>12) metab acidosis (HAGMA) are due 
to production of unmeasured anions, while normal-
AG causes (NAGMA) are not. 

• High anion gap but normal pH suggests HAGMA 
+ metab alkalosis. 

 
5. If HAGMA, what is ∆ AG (also called delta-delta)? 

• Principle: in a pure HAGMA, each ↑ 1 mmol acid is 
buffered by ↓ 1 mmol HCO3-. Hence, if change in 
AG does not equal change in HCO3-, there is a 
mixed disorder.  

• Calculate:  ∆ AG  = AG  - normal AG       
          vs ∆ HCO3-  = HCO3-  - normal HCO3- 

• In the presence of high AG, 
 ∆ AG = ∆ HCO3-  : normal 
∆ AG > ∆ HCO3-  : HAGMA + metab alkalosis 
∆ AG < ∆ HCO3-  : HAGMA + NAGMA 



APPROACHES:	KIDNEYS	&	URINARY	SYSTEM	 1	|	ELECTROLYTE	IMBALANCES	 	

NIGEL	FONG	|	V	2.2	 APPROACHES	TO	SYMPTOMS	OF	DISEASE	|	64	

Extra tools: non-routine but possibly helpful 

• Base Excess (BE): BE estimates the metabolic 
component of acid/base ∆s, i.e. the amount of H+ 
required to return blood pH to normal, if pCO2 is 
adjusted to normal. BE >2 suggests a metabolic 
alkalosis (1° or compensatory), BE <-2 implies a  
metabolic acidosis (1° or compensatory). If the 
above steps have been done, BE does not add extra 
information and can be confusing. 

• If desired, you can check internal consisistency of 
the ABG using the Henderson-Hasselbach eqn: 
[H+], nmol/L = 24(pCO2/HCO3-), pH = -log[H+] 

 
Having fully characterised the acid-base disturbance, 
proceed based on the primary derangement. Rare genetic 
defects in renal tubular proteins are omitted. 
 

Metbolic	acidosis	
 
High-AG (HAGMA): four main causes, usually clear 
from the clinical setting. Do the initial tests - lactate, 
glucose, and creatinine. 

• Lactic acidosis: lactate is produced when hypoxic 
tissues undergo anaerobic metabolism. Hence, ↑ 
lactate implies poor tissue perfusion somewhere – 
usually global (e.g. sepsis, cardiac failure), but 
sometimes local (a lurking ischemic gut). Lactate is 
useful to risk stratify pts; severe sepsis with normal 
BP but ↑ lactate ≥4 (cryptic shock) has mortality equal 
to overt septic shock.  

• Ketoacidosis: diabetic or alcoholic. 
- Diabetic ketoacidosis: with hyperglycemia ≥14, 

pH ≤7.3 or  HCO3- ≤18, urine ketones +ve or 
serum beta-hydroxybutyrate ≥3)  

- Alcoholic ketoacidosis: when alcohol intake is 
curtailed and nutrition is poor. Pts may have 
vomiting and mixed acid-base disorders. 

• Uremic acidosis: we naturally produce acid; AKI 
or CKD hindering excretion hence causes acidosis, 
often with hyperK (see approach to azotemia). 

• Exogenous acid: e.g. salicylate, toxic alcohols (e.g. 
ethylene glycol, methanol). A careful hx is key. A 
difference between measured and calculated serum 
osmolarity (2Na+ + glucose + urea) suggests toxic 
alcohol ingestion. Salicylate levels can be measured. 

 
Normal-AG (NAGMA): 

• GIT acid loss: GI contents distal to the duodenum 
are alkaline; hence diarrhoea or ileostomy causes a 
NAGMA.  

• Renal acid loss: e.g.  
- Renal tubular acidosis (RTA): a congenital or 

acquired inability to acidify urine; urine NH4+ 
is inappropriately low (estimated urine NH4+ = 
urine Cl- - urine Na+ - urine K+). 

- Generalized distal nephron dysfunction (type 4 
RTA) e.g. 2° DM nephropathy, obstructive 
uropathy, chronic tubululointerstitial dx. 

Metabolic	alkalosis	
 
The two situations in which metabolic alkalosis arises are 
(1) volume and Cl- depletion, and (2) hyperaldosteronistic 
states. This is an important distinction; normal saline is 
sufficient to correct (1), but (2) requires replacing K+ 
deficits and treating the cause. 
 
1. Volume and Cl- depletion: in volume deficiency, the 
kidneys try to reabsorb water and electrolytes (anions 
must accompany cations). If there is Cl- depletion, the 
kidneys have to reabsorb HCO3- in place of Cl-. HCO3- 
excretion fails and metabolic alkalosis persists. Causes -  

• Proximal GIT loss: vomiting, NG aspirates 

• Renal loss: diuretics, recovery phase of AKI, and 
recovery from acidotic states (DKA, lactic acidosis, 
respi acidosis) where ↑HCO3- was a compensation 
to acidosis and takes time to clear. Any associated 
hypoK worsens alkalosis (see 2). 

 
2. Hyperaldosteronic states: aldosterone causes Na+ 
reabsorption (hypertension) and K+ loss (hypoK). As K+ 
competes with H+ for renal excretion and exchange 
across cell membranes, hypoK is associated w alkalosis 
(and hyperK with acidosis). Causes: 

• RAAS activation: heart failure, liver failure, renal 
artery stenosis.  

• Extra aldosterone: Cushing’s, 1º hyperaldosteron-
ism (Conn’s syndrome). Screen with plasma renin 
activity, renin to aldosterone ratio; confirm with salt 
load or saline infusion test, then CT the adrenals.  

 

Respiratory	acidosis	
 
Respiratory acidosis usually comes with ↓ pO2. (type 2 
respi failure). Consider central and peripheral etiologies: 

• Depression of respiratory centre: by drugs (e.g. 
sedatives, opiates), cranial lesions and trauma, and 
chronic type 2 respiratory failure (e.g. COPD) over-
treated with O2 

• Respiratory compromise: e.g. airway obstruction, 
asthma, COPD, pneumothorax, etc 

• Neuromuscular dx: C-spine injury, myasthenic 
crisis, gullian-barre syn, flail chest, etc. 

 
Refer to the approaches to dyspnoea & chronic hypoxia. 
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Respiratory	alkalosis	
 
Again, look at the pO2 (adjust for inhaled FiO2 via the 
P/F ratio; see approach to dyspnoea). 

• ↓ pO2 - type 1 respi failure: hypoxia w compen-
satory hyperventilation. This may be due to many. 
cardiac and respi dx (heart failure, PE, pneumonia, 
pulm edema, asthma) Beware - respi alkalosis is an 
early to intemediate stage of disease. As the pt tires 
out, pCO2 normalizes. A hypoxic pt in respi distress 
but now normocapnic will quickly decompensate. 

• Normal pO2 – hyperventilation (psychogenic, CNS 
lesion, or due to ventilator settings). 

 
 

HYPO-NATREMIA	
 
Acute hypoNa presents with neurological symptoms – 
headache, nausea/vomiting, confusion, drowsiness; later 
seizures and neurogenic pulmonary edema. These arise 
from osmotic movement of H2O into neurons, causing 
cerebral edema within the rigid skull. Chronic hypoNa 
is much less symptomatic. It can still cause subtle gait 
and cognitive changes, and increase fall risk in the elderly. 
The important questions in approaching hypoNa are: 

1. Is this acute or chronic? 
2. What is the underlying etiology? 

 

1.	Acute	vs	chronic	hypoNa	
 
This is of immediate significance, especially as hypoNa is 
corrected (management details omitted).  

• Acute symptomatic hypoNa (<48h): a rapid but 
measured elevation of serum Na+ is indicated (e.g. 
hypertonic saline, aiming ↑ Na+ 4-6mmol/L in 6h). 
There are few situations where one is confident that 
hypoNa is acute (e.g. if it develops inpatient and 
serum electrolytes were recently done); if unsure, 
avoid rapid correction. Pts from the community 
usually have chronic hypoNa. 

• Chronic hypoNa: correction must be slow (often 
non-IV if asymptomatic). While brain cells can lose 
organic osmolytes rapidly to ↓ cerebral edema in 
hypoNa, they only reaccumulate osmolytes slowly. 
If Na is increased too rapidly, blood-brain-barrier 
(BBB) cells shrink and the BBB loses its integrity, 
allowing immune cells to enter, causing osmotic 
demyelination syn (central pontine myelinolysis). 
This can cause paralysis, cranial nerve palsies, and 
locked-in syndrome. 

 

2.	Etiological	workup	
 
HypoNa often recurs if corrected without removal of its 
underlying etiology. It is commonly multifactorial and all 
possible causes should be considered. Start with –  

• Assess volume status clinically: divides hypoNa 
into hypo-, hyper-, and euvolemic causes. Postural 
hypotension, dry mouth are the best signs of hypo-
volemia. Hypervolemia is usually easier to pick up 
(↑ JVP, crepitations, pedal edema). 

• Serum osmolality: should be correspondingly ↓ 
and equal to osmolarity (osmolality is a measured 
value, osmolarity is calculated as 2Na+ + 2K+ + 
urea + glucose); if normal or ↑, suspect  

- Pseudo-hypoNa: ↑ lipidemia, ↑ proteinaemia 

- Translocational hypoNa: due to ↑ osmotically 
active substances e.g. glucose (to correct: for each 
↑ 5.5 mmol/L glucose, Na+ ↓ 2.0 mmol/L) 

• Urine Na+ & osmolarity: urine Na+ should be ↓. 
If inappropriately ↑ (>20 mmol/L), suspect renal 
dx or SIADH.   

 
The etiologies of hypoNa are dealt with in turn –  
 

(a)	Hypovolemic	hypoNa	
 
Hypovolemia stimulates ADH secretion, preserving BP 
by ↑ water reabsorption but causing hypoNa. 

• Non-renal losses: e.g. vomiting, diarrhoea, burns. 
Urine Na is appropriately low <20 mmol/L 

• Renal losses: urine Na+ is inappropriately high, 
>20 mmol/L. 
- Diuresis: diuretics, glycosuria (in DM), and 

bicarbonaturia (e.g. renal tubular acidosis) 
- Aldosterone deficiency (can be hypovolemic 

or euvolemic): hypoNa is accom-panied by 
hyperK. Consider testing adrenal function. 

- Salt-losing renal dx: e.g. recovery from AKI, 
reflux nephropathy, interstitial nephropathy. 

- HypoK: reduced K+ excretion obligates Na+ 
loss. 

 

(b)	Hypervolemic	hypoNa	
 
These etiologies are usually apparent from history and 
physical exam. They cause third-spacing and intravascular 
depletion, leading to ADH secretion –  

• Renal disease: AKI, CKD, nephrotic syndrome 

• CVS disease: congestive cardiac failure 

• Liver failure 
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(c)	Euvolemic	hypoNa	
• Hypothyroidism: check TFT. 

• Hypocortisolism: consider a synacthen test. 

• Renal losses: see (a) hypovolemic hypoNa. These 
causes, where mild, may at times result in a clinically 
euvolemic picture. 

• Synd. of inappropriate antidiuresis (SIADH): 
inappropriate ADH secretion results in hypoNa and 
subclincial hypovolemia. Urine Na+ is inappro-
priately high (>20mmol/L), and urea is low (vs high 
in hypovolemia). SIADH is a diagnosis of exclusion 
(ensure no endocrine or renal disease, no diuretic 
use, normal K). Causes include – 
- Lung: infections, TB, effusions.  
- CNS: meningitis, masses, bleeds, trauma, etc.  
- Malignant: 75% are small-cell lung CA, but 

many other cancers. 
- Drugs: e.g. SSRI and psych drugs, ecstasy, 

carbamazepine, vincristine, etc. 
In unexplained SIADH, consider scanning thorax 
and brain for potential tumors and TB. 

• Beer potomania: due to low dietary solute intake, 
classically in alcoholics who only drink beer. 

 

(d)	Uncertain	volume	status	
 
Even where volume status is hard to assess, rational use 
of paired serum/urine osmolarity and Na+ allows one to 
identify the etiology of hypoNa.  
 

 
 
Explaining the pattern of derangement in SIADH: In SIADH, 
ADH is active (hence urine is concentrated) but the renin-
angiotensin-aldosterone system (RAAS) is not (hypovolemic 
states stimulate RAAS, but euvolaemic states like SIADH do 
not). The effect of RAAS is to lower urine Na+ by stimulating 
Na+ and water reabsorption, so in SIADH, with no RAAS, 
urine Na+ is high. 
 

HYPER-NATREMIA	
 
As with hypoNa, the cells that are the most sensitive to 
osmotic fluid shifts are in the brain. Hence, hyperNa 
manifests as neurologic symptoms – altered mental state, 
lethargy, nausea. Sudden cell shrinkage in acute hyperNa 
may cause intracranial haemorrhage (but mainly in 
paediatric pts). Look for signs and symptoms of hypo-
volemia (e.g. postural hypotension). 
 

Approach	&	causes:	
 
Hypernatremia is the result of combined H2O and Na+  
deficit, with H2O loss greater than Na+ loss. Inadequate 
water intake (impaired thirst, impaired mental status, no 
access to water) is necessary for hyperNa to develop. In 
addition, there can be: 
 
Low urine output, concentrated urine: 

• Extra-renal fluid loss: burns, diarrhoea, vomiting. 

• Iatrogenic: e.g. excess IV hypertonic saline 
 
High urine output, dilute urine: 

• Diuresis: e.g. uncontrolled DM ± hyperglycemic 
hyperosmolar state (HHS), post-AKI diuresis, post-
obstructive diuresis. 

• Diabetes insipidus (DI): distinguish central from 
nephrogenic causes using DDAVP stimulation (see 
approach to polyuria). This can be done directly 
without a preceding water deprivation test – this is 
dangerous and unnecessary in hyperNa pts (there is 
already water depletion, which should stimulate 
ADH). A lack of thirst suggests a central lesion. 

 
 

HYPER-KALEMIA	
 
The most critical effect of hyperK is cardiac arrhythmias 
(bradycardias, VT, VF, asystole). HyperK may also cause 
weakness (2° hyperK periodic paralysis). Work through -  

1. Is emergent treatment needed? 
2. Is this true hyperK? 
3. What is the cause? 

 

1.	Is	emergent	treatment	needed?	
 
Priority #1 is to stratify urgency of treatment. Consider:  

• Degree of hyperK: Thresholds differ, but ≥6.5 
usually requires IV treatment. 

• Symptoms: chest pain, palpitations, dizziness 

• ECG changes: initially tall tented T waves, flat P 
waves, widened QRS, and ultimately VF. Any ECG 
changes imply emergent hyperK, but absent ECG 
changes do not mean that the pt is safe. 

 

HypoNa'
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2.	Is	this	true	hyperK?	
 
The most common cause of pseudohyperK is hemolysed 
blood from traumatic sampling. Most labs report degree 
of hemolysis. If a hemolysed sample shows borderline 
hyperK, it is often worth repeating; but do not discount 
profound hyperK simply because of hemolysis. 
 

3.	What	is	the	cause?	
 
HyperK may be due to (1) impaired excretion, (2) release 
of intracellular K+, or (3) increased intake. These are 
usually obvious from the clinical context and drug hx, 
further workup using urine electrolytes is possible but 
usually unnecessary. Be alert for multifactorial etiologies. 
 
1. Reduced excretion of K+:  

• Renal disease: AKI or CKD from various causes 
(see approach to azotemia & anuria), and rare 
genetic defects in K+ excretion. Assess serum Cr 
and urine output. 

• Hypoaldosteronism: adrenal insufficiency, either 
1° (Addison’s, congenital adrenal hyperplasia) or 2° 
(HIV, TB, malignancy, etc). This causes hyperK 
with hypoNa.  

• Drugs: usually some form of RAAS-inhibition e.g. 
ACE-I, ARB, spironolactone, amiloride. Also drugs 
impairing renal func e.g. NSAIDs, cyclosporin. 

 
2. Release of intracellular K+: the majority of body K+ 
is intracellular, which can be released. 

• Tissue necrosis: e.g. rhabdomyolysis (crush injury, 
heat injury, statins etc – do serum CK), tumor lysis 
syndrome (on initiation of chemotherapy, including 
steroids, in haemato CA with large tumor burden), 
burns. 

• Acidosis: excess H+ enters cells to buffer acidosis, 
but in exchange for K+. This is especially so in 
DKA, where there is a lack of insulin to drive K+ 
into cells. 

• Solvent drag: IV hypertonic mannitol, saline, or 
glucose causes water efflux out of cells along an 
osmotic gradient, ‘dragging’ along K+.  

• Drug: succinylcholine (depolarizes muscles, causing 
K+ efflux), digoxin overdose and fluoride poisoning 
(inhibits K+ uptake via Na/K pump). 

 
3. Increased intake of K+ 

• Large-volume RBC transfusion. 

• CKD patients non-compliant to K-restricted diets. 
 
 

HYPO-KALEMIA	
 
Acutely, hypoK may affect the heart (arrhythmias), and 
muscle (weakness, GIT ileus). Chronic hypoK increases 
risk of hypertension and heart failure. The approach to 
hypoK parallels that to hyperK. 
 

1.	How	urgent	is	treatment?	
 
The decision is between IV vs oral replacement. 

• Degree of hypoK: ≤2.8 usually requires IV. 

• Symptoms: palpitations, weakness 

• Risk of hypoK toxicity: e.g. pts with cardiac dx 
(increased arrhythmia risk), or on digoxin (hypoK 
potentiates digoxin toxicity, causing arrhythmias, 
nausea/vomiting, confusion, weakness, or disturbed 
colour vision).  

• ECG changes: flat T-waves, U-waves, ST depress-
ion, or frank arrhythmias. 

 

2.	What	is	the	cause?	
 
HypoK may arise from (1) ↑ excretion, (2) ↑ cellular K+ 

uptake or (3) reduced intake. Etiologies may be obvious 
from clinical features; consider testing other electrolytes 
(including Ca2+, Mg2+, PO43-) and ABG.  
 
1. Increased excretion of K+:  

• GIT losses: e.g. vomiting, diarrhoea, or ileostomy. 

• Renal losses: diuresis including post-AKI and 
drugs (diuretics esp. thiazides, tubular toxins e.g. 
gentamicin), and renal tubular acidosis (types 1-2). 
24h urine K+ is high or inappropriately normal (e.g. 
>30mmol/L) 

• Hyperaldosteronistic state: 1° aldosterone excess 
(Conn’s syn), 2° causes (renal artery stenosis, hypo-
volemia), and glucocorticoid excess (Cushing’s syn 
esp. ectopic ACTH). Urinary K+ may also be 
elevated. 

 
2. Increased cellular uptake of K+: various hormones 
drive K+ into cells:  

• Insulin: usually during insulin therapy for DKA 

• Adrenergic: AMI, beta-agonists (including inhaled) 

• Thyroid: hyperthyroidism may cause hypoK, in the 
extreme case, thyrotoxic periodic paralysis. 

• Metabolic alkalosis is associated with hypoK, as 
cells release H+ ions in exchange for uptake of K+. 

 
3. Reduced intake of K+ 

• Refeeding syn: when malnourished pts with low 
body K+ stores are fed, insulin release is stimulated, 
provoking hypoK, hypoMg, hypoPO4.  
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3.	Is	there	concomittant	Mg	deficiency	
 
Test Mg2+. HypoMg pts are refractory to K replacement 
until Mg2+ is corrected, as hypoMg blocks K+ secretion 
in the distal nephron. 
 
 

HYPER-CALCEMIA	
 
The clinical features of moderate-severe hyperCa is aptly 
captured in the maxim stones (CaPO4 precipitation leading 
to nephrolithiasis), bones (osteopenia, erosions, fractures), 
groans (abdominal pain, constipation, nausea/vomiting as 
hyperCa depresses gut muscle) and moans (depression, 
lethargy, fatigue). There can be cardiac effects (short QT, 
arrhythmias). On the other hand, hyperCa may be a 
coincidental finding in an asymptomatic pt, and may 
herald occult malignancy (take it seriously!)  
 

Initial	steps	
 
1. Calculate corrected Ca = Ca2+ + 0.02 (40 - albumin) 
Ca2+ needs to be corrected for hypoalbuminaemia as 
measured Ca2+ includes protein-bound and free Ca2+, but 
only free Ca2+ is biologically active. Hence, in hypo-
albuminaemic states, Ca2+ is falsely low; for a given Ca2+, 
there is ↑ free Ca2+ and ↑ Ca2+ effects than measured 
Ca2+ levels suggest. This is particularly impt in onco pts 
who are actually hypercalcemic but Ca2+ is ‘normal’. 
 
2. Classify into 3 clinical pictures: If etiology is not 
obvious, do serum creatinine and PTH to distinguish - 

• HyperCa in CKD 

• HyperCa with ↑ PTH in the absence of CKD 

• HyperCa with ↓ PTH and normal kidney function. 
PTH levels here are v low, as hyperCa suppresses 
the normal parathyroid glands. 

 

HyperCa	+	chronic	kidney	disease	
 
These pts usually have known CKD (stage 3+) or ESRF, 
with elevated Cr and PO43- (for newly diagnosed renal dx, 
see approach to azotemia). PTH levels, if done, are for 
monitoring adequacy of vit D replacement, not diagnosis.  
 
In these patients, initial hypoCa (from ↓ vit D), coupled 
with PO43- retention, stimulates PTH release, causing 2° 
hyperPTH (PTH tries to ↑ Ca2+, ↓ PO43-). If inadequately 
treated, PTH secretion becomes autonomous; as 3° 
hyperPTH sets in, hypoCa turns into hyperCa.   
 

Hyperparathyroidism	
 1° ↑ PTH 2° ↑ PTH 3° ↑ PTH 

Ca2+ � � � 

PO43- �  �in CKD � 

PTH � � � 

HyperCa	+	raised	PTH	(without	CKD)	
 
If PTH levels are elevated and CKD has been excluded,  
the most likely diagnosis is 1° hyperPTH from –  

• Parathyroid adenoma: may be a solitary adenoma 
or diffuse hyperplasia. Look out for family hx and 
other features to suggest multiple endocrine 
neoplasia (MEN); parathyroid anomalies are a 
feature of MEN1 (with pituitary, pancreatic tumors) 
and 2A (with phaeo-chromocytoma and medullary 
thyroid CA). 99mTc sestamibi scans may be done to 
guide minimally-invasive surgery. 

• Parathyroid carcinoma: severe hyperCA is a clue. 

• Lithium therapy: lithium, used in bipolar disorder, 
can stimulate ↑ PTH secretion. 

 

HyperCa	+	low	PTH	&	normal	renal	function	
 
In this category, the most common cause of hyperCA is 
malignancy (known or occult). Zoom in on obvious non-
malignant causes if present, if not, proceed by asking -   

1. Is this a malignancy? 
2. If malignancy, where is it? 
3. If I can’t find a malignancy, then what is it? 

 
1. Is this a malignancy? Cancers may cause hyperCa via 
bone invasion (e.g. haematologic CA), or production of 
PTH-related protein (PTHrP) as a paraneoplastic syn. 
Features in favour of malignancy are –  

• Constitutional symptoms: e.g. weight loss, fatigue. 

• Rapid course: if hyperCa is the presenting feature of 
malignancy, other clinical features usually develop 
rapidly. HyperCA >1 year with no other symptoms 
is usually not a malignancy. 

• Biochemical: High PTH levels make malignancy 
unlikely. With low PTH, gut absorption of vit D is 
suppressed, so vit D levels are low. Assays for 
PTHrP can be helpful, but vitamin D or PTHrP 
levels are usually unnecessary.  

 
2. If malignancy, where is it? This is essentially an 
approach to cancer of unknown primary. Consider -  

• Any clinical features: attempt to localize the cancer 
based on symptoms and physical exam. 

• Imaging: CT chest, abdomen, bone scan. Squamous 
cell CA (lung, head & neck, renal, and urogenital) 
are particularly prone to causing hyperCa.  

• Look for haematological anomalies. In particular, 
hyperCa is a classical feature in myeloma (look for 
anaemia, consider serum protein electrophoresis); 
consider bone marrow biopsy. 

• Consider direct endoscopic visualization, especially 
age-appropriate screening not yet done (e.g. pap 
smear, colonoscope); consider ENT scopes. 
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3. If I can’t find a malignancy, then what is it? Think 
of non-malignant causes (and search again for CA) –  

• Vitamin D intoxication: due to chronic overdose 
of vit D supplements. Serum 25(OH)D prove to be 
elevated >100ng/ml. 

• Granulomatous dx: Sarcoidosis or TB can cause ↑ 
vit D activation, ↑ 1,25(OH)D and hyperCa. 
Imaging and biopsy may reveal these causes. 

• High bone turnover: hyperthyroidism, Paget’s dx, 
etc may cause mild hyperCa. 

 
 

HYPOCALCEMIA	
 
HypoCa causes neuromuscular excitability, affecting the 
sensory nerves (circumoral numbness, parasthesias), 
muscles (muscle cramps, twitching, dystonias), brain 
(irritability, psychosis), and heart (long QT, arrhythmias). 
Classic signs of hypoCa include the Trousseau (BP cuff 
inflation causes carpal spasm) and Chvostek sign (tapping 
facial nerve causes facial twitching). In severe cases, there 
can be seizures and laryngospasm leading to respi arrest. 
 
Start with PTH, PO43-, and Mg2+. Differentiate - 

1. HypoCa in a sick pt 
2. HypoCa with high PTH  
3. HypoCa with low PTH 

 

HypoCa	in	a	sick	pt	
 
The clinical situation explains the hypoCa –  

• Acute pancreatitis: released pancreatic enzymes 
autodigest fat, releasing free fatty acids which bind 
Ca2+ (saponification). This Ca2+ deposition causes 
hypoCa (with variable PTH levels depending on 
time elapsed). The degree of hypoCa is a severity 
marker for pancreatitis. 

• Acute severe hyperPO4: e.g. tumor lysis, rhabdo-
myolysis, or severe AKI causes PO43- release and 
CaPO4 deposition. 

• Hypoalbuminaemia: this causes a pseudo-hypoCa. 
Albumin is a negative acute phase reactant and falls 
in sick pts; ↓ albumin will ↓ bound-Ca2+ while 
ionized Ca2+ levels are actually normal. Direct 
measurements of ionized Ca2+ should be normal. 

• Extensive transfusions: citrate in blood chelates 
Ca2+. 

 

HypoCa	with	high	PTH	
 
High PTH implies an appropriate parathyroid response 
to hypoCa, but PTH is ineffective. This may occur in -  

• Chronic kidney dx: ↓ vit D activation hinders 
Ca2+ absorption (secondary hyperPTH). The hx of 
CKD is usually known or apparent from serum Cr. 

• Vitamin D deficiency: this is common but causes 
mild hypoCa at most. Ask abt nutrition (dietary vit 
D), sunlight exposure (vit D synthesis), and GIT 
disease (malabsorption of fat soluble vitamins). A 
pattern of hypoCa with ↓ 25(OH)D and ↓PO43- is 
consistent with vitamin D deficiency. 

• Hungry bone syndrome: accelerated bone uptake 
of Ca2+ when longstanding hyperPTH or vitamin D 
deficiency is corrected. 

• End-organ resistance to PTH or vit D: consider 
vitamin D resistance (vit-D dependant rickets) in 
pts with hypoCa, hypoPO4, and normal vit D levels. 
Consider pseudohypoPTH in pts with normal/high 
PTH, normal vit D, hypoCa and hyperPO4, esp. if 
there is a family hx or dysmorphism (short stature, 
short 4th/5th digits – Albright’s hereditary osteo-
dystrophy). 

 

HypoCa	with	low	PTH	
 
Low PTH is inappropriate for hypoCa and implies para-
thyroid dysfunction. Causes -  

• Surgical removal of parathyroids: inadvertently 
during thyroid surgery, or after parathyroid surgery. 

• Severe hypoMg: stimulates PTH secretion. 

• Congenital: thyroid dysgenesis, DiGeorge or other 
syndromes 

 
 

PHOSPHATE	DISORDERS	
 
Acute hypoPO4 causes ATP depletion, ruining oxidative 
cellular metabolism. Tissue dysfunction manifests with 
neuromuscular symptoms (limb or cranial nerve 
weakness, altered mental state), rhabdomyolysis, and 
cardiac dysfunction. Chronic hypoPO4 causes bone 
pain, osteomalacia and rickets. The manifestations of 
hyperPO4 are that of associated hyperCa, or hypoCa 
from CaPO4 precipitation (see previous). 
 
Isolated PO43- imbalances are rare as PO43- homeostasis is 
closely tied to K+ and Ca2+ balance. Hence, the following 
scenarios can be discerned (check electrolytes and Ca2+) - 

1. PO43- disorder in a renal patient 
2. PO43- with concomittant K+ derangement   
3. PO43- disorder with concomittant Ca2+ disorder. 

 
Note: this is an unconventional strategy, but it saves learning 
yet another approach. 
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PO4	disorder	in	renal	patients	
• HyperPO4 is the norm; impaired PO43- excretion is 

a driving force that leads to 2° hyperPTH.  

• HypoPO4 can occur if excess phosphate binders are 
used (e.g. CaCO3, sevalamer, lanthanum). 

• There may be precipitating factors for hyperPO4 – 
most commonly an ill-advised fleet enema (high 
PO43- load) in a CKD patient 

 

PO4	disorder	with	K+	disorder	
 
Some (but not all) mechanisms causing hypo- or hyperK 
may move PO43- in the same direction. Recall & logically 
work through the approach to hypo- or hyperK; identify 
which etiologies may cause concomittant PO43- shifts - 
 
HypoK with hypoPO43-: 

• Increased excretion: GIT or renal losses 

• Increased cellular uptake: insulin therapy (DKA), 
hyperadrenergic states (AMI, beta agonists) 

• Refeeding syndrome 
 
HyperK with hyperPO4: 

• Release of intracellular ions: rhabdomyolysis, 
tumor lysis, severe hemolytic anaemia, etc. 

 

PO4	disorder	with	Ca2+	disorder	
 
This is less straightforward as Ca2+ and PO43- do not 
always move in the same direction. However, this can 
also be deduced by working through the causes of hypo- 
or hyper-Ca and their pathophysiology –  
 

Etiologies	of	PO4
3-	and	Ca2+	imbalance	

 ↑ Ca2+ ↓ Ca2+ 

↑ PO43- ↑ Vitamin D 
Granulomatous dx 

HypoPTH 
PseudohypoPTH 

↓ PO43- 1° hyperPTH 
Malignancy (PTHrP) 

↓ Vitamin D 
Vitamin D resistance 
Hungry bone syn 

 
For all the above, sub-etiologies and further workup has 
been elucidated in the sections on K+ and Ca2+ disorders. 
 
 

MAGNESIUM	IMBALANCES	
	
The clinical features of Mg2+ abnormalities parallels that 
of Ca2+ derangements. HypoMg causes neuro-muscular 
irritability affecting the PNS (tetany, weakness, tremor), 
CNS (seizure, vertigo, ataxia, delirium) & cardiac muscle 
(tachyarrhythmias, long QT). HypoCa and hypoK may 
not be easily corrected unless magnesium is also replaced.  
HyperMg causes neuromuscular block (weakness, coma, 
areflexia, bradycardia, heart block) and vasodilation 
(hypotension). 
 
Mg2+ homeostasis is closely tied to K+ and Ca2+. As both 
Mg2+ and K+ are intracellular cations, the etiologies of 
hypoK may also cause hypoMg, and that of hyperK may 
cause hyperMg. Also, Mg2+ is a divalent cation like Ca2+; 
similar etiologies affect both.  
 

HypoMg	
 
Work through the approach of hypoK and hypoCa, 
identifying etiologies that may also cause hypoMg. With 
the exception of rare genetic tubular defects, these are -  
 
1. HypoMg with hypoK: 

• Increased excretion: GIT losses, renal losses (e.g. 
diuresis, drugs, tubulointerstitial dx).  

• Increased cellular uptake: insulin therapy, hyper-
adrenergic states. 

• Reduced intake: alcoholism, starvation and re-
feeding syndrome. 

 
2. HypoMg with hypoCa: 

• Deposition: in acute pancreatitis 

• Vitamin D deficiency 

• Hungry bone syndrome 
 

HyperMg	
 
HyperMg is less common. The main causes are a subset 
of the causes of hyperK:  

• Reduced excretion: AKI or CKD (most common 
reason – normal kidneys can easily get rid of Mg2+) 

• Release of intracellular Mg2+: rhabdomyolysis, 
trauma, tumor lysis, or burns. 

• Increased intake: Mg2+-containing antacids and 
laxatives, IV Mg2+. 

 
Refer to sections on K+ and Ca2+ disorders for further 
workup of sub-etiologies. 
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KIDNEYS	&	URINARY	SYSTEM		

2	|	RISING	CREATININE	&	OLIGURIA	
	
	
	
Rising creatinine, with or without oliguria (urine output 
100-400ml in 24h) or anuria (<100 ml in 24h), heralds 
renal dysfunction. The patient may be asymptomatic very 
early on, but will subsequently develop fluid retention 
(pulmonary/pedal edema, CCF), electrolyte imbalances 
(hyperkalemia, metabolic acidosis), uraemic toxin buildup 
affecting the cardiovascular (pericarditis, arrhythmias), 
CNS (confusion, asterixes, encephalopathy), and GIT 
(vomiting, GI bleed) systems. These symptoms may well 
be the first presentation of renal dysfunction (see ddx in 
relevant chapters); regardless of presenting symptom, the 
approach to renal dysfunction is discussed here. 
 

Time	course:	AKI	vs	CKD	
 
The time course distinguishes acute kidney injury (AKI), 
acute on chronic (AoCKD), and chronic kidney disease 
(CKD). This is clear-cut in the inpatient who develops 
AKI over days, and in the longstanding diabetic whose 
Cr creeps up over years. But it is less obvious in the 
patient who presents with ↑ Cr with no recent baseline 
Cr for comparison – he may have reversible AKI or be a 
CKD crash-lander. Features in favour of CKD are:  

• Renal ultrasound: shrunken, echogenic kidneys 

• Pre-existing dx: e.g. poorly-controlled DM, lupus 

• Long-standing uremic symptoms: normochromic 
normocytic anaemia, anorexia, fatigue, puritus, 
changes in taste, etc. 

 
 

ACUTE	KIDNEY	INJURY	(AKI)	
 
AKI is defined (by AKIN) as an abrupt (within 48h) rise 
in creatinine of ≥1.5x baseline or absolute increase ≥ 
26.4 umol/L, or oliguria of <0.5ml/kg/hr for >6h. 
Therefore, as Cr takes time to rise and two creatinine 
values (to form a trend) are required for diagnosis, the 
diagnosis of AKI may be delayed; prevention in at-risk 
pts is key. AKI may be oliguric or non-oliguric.  
  

KDIGO	classification	for	AKI	
Stage Cr compared to baseline Urine ml/kg/hr 

1 1.5 - 1.9x, or ↑ ≥26.4 µmol/L <0.5 x 6-12h 

2 2.0 - 2.9x  <0.5 x 12h 

3 ≥ 3x, or absolute ≥ 353.6 µmol/L 
         or initiation of RRT 

<0.3 x 24h,  
or anuria ≥12h 

Take worse criteria (Cr or urine output) 

 
 

Etiologies	of	AKI	
 
AKI may be due to pre-renal, renal & post-renal causes. 
 
Pre-renal: AKI 2° � renal perfusion from -   

• Hypotension: any episode of ↓ BP e.g. septic or 
cardiogenic. 

• Hypovolemia: poor hydration state from any 
cause e.g. haemorrhage, burns, over-diuresis. 

• Redistributive: e.g. liver cirrhosis, hepatorenal 
syndrome.  

• Local renal hypoperfusion (macrovascular dx): 
e.g. renal artery stenosis, embolism, or thrombosis, 
infarction from aortic dissection, nutcracker 
syndrome 

 
Renal: instrinsic renal damage due to –  

• Acute tubular necrosis (ATN), in turn due to 
- Ischaemia: most common. This overlaps with 

pre-renal causes; hypotension causes pre-renal 
AKI, and when ATN sets in, also renal AKI. 

- Drugs: esp NSAIDs, antibiotics, TCM, IV 
contrast nephropathy (2-3 days ago) 

- Toxic: rhabdomyolysis or haemoglobinuria in 
intravascular hemolysis. 

• Glomerulonephritis: a nephritic picture with AKI, 
oliguria, hematuria, ↑ BP, and fluid overload. Ask 
about recent URTI (infection-associated GN, IgA 
nephropathy), preceding diarrhoea (hemolytic 
uremic syn), or autoimmune dx (e.g. SLE).  

• Microvascular dx: e.g. hypertensive emergency, 
hemolytic uremic syndrome (TTP-HUS), and 
scleroderma renal crisis.  

• Other tubulointerstitial diseases: in appropriate 
clinical contexts e.g. 
- Cast nephropathy: myeloma pts 
- Urate nephropathy: tumor lysis in pts with high 

tumor burden given chemotherapy 
- Phosphate nephropathy following fleet enema 

for bowel prep 

• Infective: acute bilateral pyelonephritis 
 
Post-renal: bilateral ureteric urinary tract obstruction (or 
unilateral in single functioning kidney) or post-bladder 
obstruction. Causes include benign prostatic hyperplasia, 
catheter blockage, neurogenic bladder, and drugs. Also 
see the approach to lower urinary symptoms.  
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Bedside	clinical	approach	
 
In the patient with AKI, the imperative is to (1) manage 
emergently, and (2) evaluate etiology and tackle reversible 
causes. AKI is often multifactorial; systematically look 
for and address all reversible causes. Consider -  
 
1. Is there a hemodynamic cause? 

• Look at vitals (and trend): for any ↓ BP episodes, 
sepsis, hypertensive emergency 

• Examine hydration status: e.g. ↑ capillary refill time, 
dry mucous membranes, and postural BP. Fluid 
challenge if dehydrated. 

 
2. Is there obstruction? 

• Look especially hard for obstruction if pt is entirely 
anuric or has flank pain (ddx: infection, infarct) 

• Palpate for bladder 

• Catheterize: both diagnostic and therapeutic for 
obstruction. If already in-situ, check for kinking and 
bloody urine (hematuria causing clots) 

 
3. Are any drugs responsible or contributory?  

• Drug chart: not just active meds but also previous 
drugs (e.g. contrast nephropathy usually occurs 2-3 
days after exposure). Stop nephrotoxins and check 
trough levels if possible (e.g. gentamicin).  

• Ask pt for hx of TCM, over-the-counter NSAIDs, 
and GP prescribed antibiotics.  

 
4. Any other clinical context predisposing to AKI?  
    E.g. myeloma, cirrhosis, rhabdomyolysis, hemolysis. 
 
5. Are there any indications for emergent dialysis?  

• Hyperkalemia > 6.5 mmol/L, unresponsive to usual 
medical treatment. 

• Severe metabolic acidosis, pH < 7.2 

• Symptomatic uremia: pericarditis (auscultate for a 
pericardial rub), encephalopathy 

• Severe volume overload e.g. pulmonary edema, 
cardiac failure refractory to medical therapy. 

• Severe intoxication with dialyzable toxic agent, or 
nephrotoxic drug causing AKI e.g. gentamicin 

	
	

Laboratory	workup	
• FBC, UECr if not already done. 

• Renal ultrasound: for chronicity, hydronephrosis 
(obstruction), doppler for vascular etiologies (esp if 
anuric), congenital malformations. 

• UFEME: Brown granular casts and cellular debris 
suggest ATN. Dysmorphic red cells and red cell 
casts suggest glomerular & microvascular dx. 
Bacteria imply pyelonephritis or UTI. Also analyze 
pH, ketones, osmolality. Normal urinalysis can be 
pre-renal disease, obstruction, and tubulointerstitial 
disease (Details: see approach to hematuria & 
proteinuria) 

• Renal vs pre-renal workup: not exceptionally 
helpful in searching for reversible causes. 
- Urine: Na+ and osmolality, calculate fractional 

excretion of Na+ (FENa). In pre-renal causes, 
hypoperfusion leads to RAAS activation; in the 
presence of intact tubules, there is ↑ Na+ 
reabsorption (↓ urine Na+ and ↓ FENa) and 
production of concentrated urine (↑ urine Cr). 
In renal dx, reabsorption is impaired, leading to 
↓ urine Cr and ↑ FENa.  

- Blood urea nitrogen (BUN) : serum Cr 
ratio: Both urea and Cr are freely filtered but 
only urea is reabsorbed; in pre-renal dx, where 
reabsorption is intact, there will be a greater 
rise in urea than in Cr.  The BUN:Cr ratio is 
normal in post-renal AKI. It is also known to 
be elevated in GIT bleeding. 

 
Renal	vs	Post-renal	AKI	

 Pre Renal Post 

BUN : Cr (mg/dL) >20 :  1 <10 : 1 10-20 : 1 

Urea : Cr  (mmol/L) >100 : 1 < 40 : 1 40-100 : 1 

Urine : Plasma Cr >40 <20  

Urine Na+ (mmol/L) <20 >40  

Urine osmolality >500 <350  

FENa  < 1% > 2%  

 
Further tests in the appropriate context: 

• Renal biopsy: where suspecting GN, vasculitis, or 
clinical picture does not fit presumptive diagnosis 
(e.g. ATN that is not improving) 

• GN workup: e.g. anti-streptolysin O titre, hepatitis 
serology, autoimmune markers. Do if suspecting 
GN, see approach to hematuria  

• Urine: for hemoglobin, myoglobin, myeloma. 

• Urologic workup: see approach to lower urinary 
symptoms 

• Workup for microvascular dx: e.g. for hemolytic 
uremic syndrome (suspect if there is microangio-
pathic hemolytic anaemia, ↓ Plt, fever, neuro dx – 
see approach to abnormal bleeding) 
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CHRONIC	KIDNEY	DISEASE	
	
CKD is defined (by KDOQI) as kidney damage ≥ 3 
months, as evidenced by GFR <60ml/min/1.73m2 or 
structural or functional abnormalities (e.g. proteinuria, 
imaging changes, or biopsy findings, with or without ↓ 
GFR). Among individuals meeting this definition, staging 
is defined by GFR.  
 
CKD is asymptomatic until late; by the time patients 
‘crash-land’, they would have had > 1 week of symptoms 
(non-specific e.g. malaise, confusion, ± fluid overload), 
and an even longer history of gradually falling urine 
output. Should patients present acutely, or where serum 
Cr is markedly increased from recent results, consider 
AoCKD instead (if not AKI) – find and reverse 
precipitating factors. 
 

Staging	of	CKD	
 GFR Description 

1 ≥90 Kidney damage with normal or ↑ GFR 

2 60-89 Kidney damage with mild ↓ GFR 

3 30-59 Moderate ↓ GFR 

4 15-29 Severe ↓ GFR 

5 < 15 Kidney failure 

 
Do appreciate that CKD is not a singular disease, but the 
end-stage common pathway of different insults to the 
kidney. Each new CKD patient should be evaluated for 
etiology and complications. 
 

Evaluating	etiology	
 
The most likely etiology of CKD is usually apparent from 
the clinical context. It is the end-stage of a number of 
renal disease. Consider, as before,  

• Pre-renal: chronic ↓ renal perfusion due to heart 
failure or cirrhosis 

• Renal: 
- Diabetic nephropathy (40%): Usually a long-

standing poorly controlled diabetic who also 
has retinopathy. If regular screening had been 
done, it would have shown microalbuminuria. 

- Hypertensive nephropathy (27%): there is 
no absolute ‘minimum’ level of hypertension 
required to cause nephropathy and exclusion 
of other causes is required. 

- Glomerulonephritis (8%), any type (see next 
chapter). GN more commonly presents rapidly 
with uraemic symptoms (nausea/vomiting, 
fluid retention), hematuria and proteinuria, in 
which case intervention may halt progression. 
However it may be so insidious that it first 
presents as late CKD; in such situations an 
etiological diagnosis of the type of GN may no 
longer be possible. 

- Tubulo-interstitial disease: e.g. cystic kidney 
disease, other interstitial nephritis. 

- Structural: Polycystic kidney disease 
- Vascular: vasculitis 

• Post-renal: untreated urinary obstruction or reflux 
nephropathy can lead to irreversible damage. 

 

Complications	
 
Complications of treatment: 

• Inadequate dialysis:  

- ↑ BP and other cardiovascular complications. 
CKD patients often have a full suite of 
cardiovascular risk factors, and CKD itself ↑ 
cardiovascular risk. 

- Electrolyte imbalances: look out for ↑ K+ and 
acidosis, which are predictable consequences 
of CKD. 

- Fluid overload 

• Complications of dialysis -  
- Hemodialysis: Infection, access issues, steal 

syndrome, high output cardiac failure. 
- Peritoneal dialysis: e.g. spontaneous bacterial 

peritonitis  

• Complications of treatment of etiology of CKD: 
e.g. immunosuppression for glomerulonephritis 
causing cushing’s syn, complications of specific 
immunosuppressants. 

 
Complications of CKD: 

• Anemia: erythropoietin deficiency from renal tissue 
damage causes normochromic anaemia; renal pts 
are also more prone to iron and B12 deficiency due 
to poor appetite, dietary restrictions, gastrointestinal 
bleed from aspirin and other meds, etc. Do Hb and 
ask for symptoms of anaemia (fatigue, giddiness, 
palpitations, etc). Before attributing anaemia to 
renal disease alone, exclude iron and B12/folate 
deficiency; if found, workup in the usual way (see 
approach to anaemia). In an older patient with a 
new presentation of anaemia and renal impairment, 
have a high index of suspicion for myeloma. 

• Ca/Vit D metabolism: In CKD, there is (i) PO43- 
retention and (ii) failure of diseased kidneys to 
hydroxylate 25-OH-D3 to its active form, leading to 
↑ PO43- and ↓ Ca2+ (see approach to electrolytes). 
This triggers 2° hyperparathyroidism, osteoporosis, 
and adynamic bone disease. Do PO43-, Ca2+, PTH 
levels, and ALP. 

• Comorbids: e.g. cardiovascular (‘Heart’) 

• Nutrition (‘Growth’) 
	
	
	
 
Tip: the underlined text forms a nice mnemonic from A to G! 
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KIDNEYS	&	URINARY	SYSTEM		

3	|	POLYURIA	
	
	
	
Polyuria is ↑ in urine output (>3L). Pts may complain of 
“increased urination” – differentiate btw polyuria and 
frequency (frequent passing of small volumes of urine). 
To maintain water balance, pts with polyuria also develop 
polydipsia (excessive drinking). Hypernatremia can 
develop if thirst is impaired or water restricted. 
 
 

HISTORY	&	DIFFERENTIALS	
 

Causes	of	polyuria	
 
Causes include diabetes melitus, diabetus insipidus, and 
psychogenic polydipsia.  
 
Diabetes mellitus: with ↑ blood glucose (>10 mmol/L), 
glomerular filtration of glucose exceeds the transport 
maximum for reabsorption, leading to osmotic diuresis. 
This is typical for uncontrolled or undiagnosed DM, and 
should not happen in well controlled DM. 
 
Diabetes insipidus: 

• Central (neurogenic): due to ↓ ADH secretion. 
Onset of polyuria usually more acute than in DM or 
nephrogenic DI. Causes: 
- Idiopathic (?autoimmune). Other pituitary endo-

crinopathies may develop later 
- Acquired: e.g. Langerhans cell histiocytosis, 

transsphenoidal pituitary surgery, trauma. Ask abt 
history of pituitary disease and intervention. 

- Familial and congenital: e.g. ADH gene defects  

• Peripheral (nephrogenic): ADH resistance due to 
- Drug: lithium, others. 
- Hypercalcemia 
- Renal dx: early CKD, AKI recovery (polyuric 

phase), infiltration 
- Congenital: Inherited defects in ADH receptor 

or aquaporin genes. Onset of polyuria is usually in 
childhood. Ask about FHx. 

 
Primary (psychogenic) polydipsia: psychiatric cause of 
↑ water intake, or 2˚ to medications causing dry mouth 
(e.g. anticholinergics, phenothiazines). Look for other 
psychiatric conditions e.g. schizophrenia.  

WORKUP	
 

Investigations	
• Exclude DM: check for glucosuria 

• Confirm polyuria by measuring urine output 

• Plasma sodium: low suggests primary polydipsia, 
high or high-normal suggests DI.  

• Water deprivation test:  

- Confirm DI: ↑ urine osmolarity on water 
deprivation implies normal ↑ ADH and renal 
response, excluding DI.  

- Ddx central vs peripheral: If urine osmolarity 
fails to rise, administer desmopressin (ADH). 
If this causes ↑ urine osmolarity, the patient 
has neurogenic DI (i.e. normal renal response), 
if not, the diagnosis is nephrogenic DI.  

ISING	CREATININE,	WITH	OR	WITHOUT	OLIGURIA	(URINE	OUTPUT	100-400ML	IN	24H)	OR	



APPROACHES:	KIDNEYS	&	URINARY	SYSTEM	 4	|	HEMATURIA	&	PROTEINURIA	 	

NIGEL	FONG	|	V	2.2	 APPROACHES	TO	SYMPTOMS	OF	DISEASE	|	75	

KIDNEYS	&	URINARY	SYSTEM	

4	|	HEMATURIA	&	PROTEINURIA	
 
	
	
Hematuria: Macroscopic hematuria presents as visible 
red or brown urine. Microscopic hematuria is detectable 
only on urine examination; urine is not discoloured but 
microscopy reveals ≥3 RBC per high power field.  
 
Proteinuria is the presence of urinary protein above 
physiological limits (see later). This may present as frothy 
urine or a nephrotic syndrome, or be asymptomatically 
detected on urine dipstick. 
 
Either or both may be the presentation of renal disease 
(glomerulonephritis, GN) and hence there are similarities 
in the workup considerations. However each may also be 
the consequence of extra-renal disease. As this topic can 
be confusing, this approach seeks to present simplified 
and stepwise reasoning.  
 

Clinical	syndromes	
 
It is clinically helpful to first identify the clinical picture –  

• Isolated hematuria: without proteinuria, edema, 
hypertension, or renal insufficiency. 

• Nephritic syndrome: hematuria ± pyuria ± casts, 
with hypertension and azotemia (↑ Cr). There may 
be varying degrees of proteinuria and edema. 

• Rapidly progressive GN (RPGN, crescentic GN): 
acute-onset nephritic features quickly leading to 
AKI and oliguria over a short duration (days-
months). This corresponds to a histological picture 
of crescent formation on biopsy. 

• Nephrotic syndrome: nephrotic-range proteinuria 
(>3g/day), hypoalbuminaemia, edema, ± hyper-
lipidemia. 

• Isolated proteinuria: without hematuria, edema, 
hypertension, or renal insufficiency. 

• Chronic kidney disease (CKD): the end stage of 
renal damage, which may in unfortunate situations 
be the first presentation of renal disease. See the 
approach to rising creatinine & oliguria. 

 
Each are discussed in turn. Yet to neatly distinguish these 
syndromes is to gloss over their inter-relationships. At 
times the clinical picture is an overlap that cannot fit a 
single syndrome (e.g. mixed nephritic-nephrotic pattern). 
At times the syndromes are a spectrum – for instance, an 
etiology of GN may start as isolated hematuria, progress 
through nephritic syndrome, and end as CKD; 
alternatively, it may strike suddenly as RPGN and rapidly 
lead to CKD. Finally, one etiology (esp. lupus nephritis) 
may present variably as different syndromes. CKD is the 
common end-stage for untreated progressive GN.  

ISOLATED	HEMATURIA	
 
A stepwise approach is to –  

1. Ensure that the clinical picture is isolated 
hematuria and not anything more. 

2. Exclude confounders. 
3. Consider renal vs urological causes: urological 

diseases are a big feature in isolated hematuria, 
but do not usually cause the other syndromes. 

4. Identify the exact etiological diagnosis 
 

1.	Confirm	isolated	hematuria	
 
Ensure that the clinical picture an otherwise well patient 
with nothing more than isolated hematuria. In particular, 

• There are no features ominous for renal dx (e.g. 
proteinuria, edema, hypertension, rising Cr) 

• Rule out urinary tract infection: acute onset 
dysuria ± fever is suspicious. Look at the dipstick 
for nitrite &leukocyte +ve, and UFEME for pyuria.  

 

2.	Exclude	confounders	
 
History: +ve dipstick (especially asymptomatic e.g. pre-
employment checks) may not be true hematuria, but - 

• Menstrual blood contamination: repeat a sample 
after menstruation ceases. In non-menstruating age 
groups, be aware tha possibility of menarche or of 
post-menopausal bleeding. 

• Benign trauma: e.g. preceding sports, sex, recent 
cystoscopy. Repeat the sample. 

• Periurethral bleed: consider causes e.g. traumatic 
catheterization, tear of penile frenulum.  

• Obstructive jaundice: ‘tea-coloured’ urine mimics 
hematuria; look for scleral icterus, biliary symptoms 

 
Centrifuge urine: valuable in macroscopic hematuria. In 
true hematuria, RBCs settle into a red sediment, and the 
supernatant remains clear. A red supernatant is not 
hematuria, and should be tested for heme with a dipstick: 

• Sediment red: true hematuria. 

• Supernatant red, dipstick heme +ve: hemo-
globinuria (hemolysis, see approach to anaemia), 
myoglobinuria (rhabdomyolysis) 

• Supernatant red, dipstick heme -ve: porphyria, 
red beets, drugs e.g. rifampicin, phenolphthalein, 
phenytoin, quinine. 
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3.	Renal	vs	Urological	
 
At times either a renal or urological etiology is apparent, 
other times, both workups may have to proceed in 
parallel. Certain clinical features favour one but are not 
absolute characteristics –  

• Urine: clots or bright red gross hematuria favour 
urological disease (only rarely do renal dx cause 
macroscopic hematuria); microscopic hematuria 
may be of either urological or renal origin. Frothy 
urine suggests proteinuria and hence renal dx. 

• Urinary symptoms: lower urinary symptoms (e.g. 
dysuria, frequency, hesitancy, dribbling) suggest 
urological causes. On the other hand their absence 
does not rule out urological disease (see below). 

• Systemic features: hypertension, ↑ Cr, oliguria, 
fluid overload, prominent lethargy, and a PMHx of 
autoimmune conditions favours renal ddx.  

 
Urinalysis may be provide further clues 

• Urinary tract infection: should be ruled out in all 
patients. Look for pyuria on UFEME, and nitrite & 
leukocyte +ve on dipstick.  

• Proteinuria: suggests a renal cause.  

• Casts: these cylindrical structures take the shape of 
the renal tubular lumen in which they form, and are 
reasonably specific for GN. 
- Muddy brown granular casts: acute tubular 

necrosis (ATN) 
- Tubular epithelial cell casts: desquamation 

of tubular epithelium, e.g. proliferative GN, 
ATN, acute interstitial nephritis (AIN). 

- RBC casts: glomerular damage e.g. GN.  
- WBC casts: inflammatory (e.g. proliferative 

GN, AIN) vs infective (pyelonephritis). 

• Crystalluria: urate nephropathy 

• Phase contrast microscopy: a textbook classic for 
distinguishing glomerular (>80% dysmorphic RBC) 
vs non-glomerular causes (>80% isomorphic RBC); 
the former is more likely renal and the latter more 
likely urological. In practice, this is fraught with 
difficulty because of the lack of a clear cutoff (20-
80% dysmorphic is a grey zone), and the lack of 
skilled lab personnel to reliably interpret urine RBC 
morphology. 

 

4a.	Urological	etiologies	&	workup	
 
Where a urological etiology is likely, the goal is to rule 
out malignancy, especially in older patients.  
 
i. Is this classical painful hematuria? Painless gross 
hematuria is the hallmark of malignancy; pain is more 
likely benign disease. 

• Urolithiasis: a presentation of or past episodes of 
textbook loin-to-groin colic is most likely stones. 
Rule out infected obstruction (pyonephrosis) in the 
presence of fever or systemic toxicity. Work up as 
for stones and treat accordingly (see point v) 

• Infection: acute-onset hematuria with dysuria or 
flank pain ± fever.  

• Recent instrumentation: including catheterization 
can cause traumatic hematuria. 

• Be wary in non-classical presentations. Some stones 
are asymptomatic or cause only dull flank pain, 
Renal cell carcinoma can also feature flank pain. 
While lower urinary tract symptoms is classic for 
benign prostatic hyperplasia, hematuria is not a 
typical feature, and bladder cancer can also cause 
irritative voiding symptoms. If in doubt, or if there 
are risk factors, proceed to work up for cancer.  

 
ii. If painless, what are the differentials? The timing 
of hematuria may be valuable: initial hematuria suggests a 
urethral origin, terminal hematuria indicates bladder 
outlet, neck or prostatic urethra, and hematuria occuring 
throughout micturition suggest upper urinary tract or 
upper bladder. 

• Tumor: including upper tract (renal cell, urothelial) 
and bladder cancers. Suspicion ↑ with age. Look for 
risk factors (e.g. smoking, occupational chemical 
exposure, pelvic radiation, schistosomiasis), and 
constitutional symptoms. 

• Benign prostatic hyperplasia (BPH): lower 
urinary tract symptoms is the usual presentation 
(see approach to urinary symptoms), but may also 
give hematuria. Hematuria is however an atypical 
presentation of BPH and hence patients should be 
worked up for other cancers. 

• Papillary necrosis: in patients with chronic 
analgesia use, diabetes, or ischaemic risk factors 
(e.g. vasculitis). The presentation mimics stones. 

• Polycystic kidney disease: a patient with known 
polycystic kidneys, presenting with hematuria, may 
have bled into his cyst.  
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iii. Workup for possible malignancy: 

• Urine: UFEME, culture, and cytology. Atypical 
cells are relatively specific for cancer, but this is not 
a sensitive test (i.e. negative does not rule out) 

• Imaging:  
- Suspect stones – KUB (X-ray) or CT KUB: 

noncontrast studies mainly to look for stones. 
These are appropriate if there is a typical history 
for stone disease and low suspicion of cancer. 
Most stones are radio-opaque, except urate or 
cystine stones.  

- Suspect cancer – CT urogram (CT IVP): a 
triphasic contrast CT (plain, parenchymal, and 
excretory phase) which has made the X-ray 
intravenous urogram (IVU) almost defunct. Look 
for stones (plain film), masses, filling defects, and 
urinary system dilation proximal to an 
obstruction. CT IVP is good for ruling out upper 
tract cancers but less sensitive for bladder cancers. 

- Suspect cancer but unable to give contrast – 
ultrasound kidney: this visualizes renal masses, 
stones, and hydronephrosis, but cannot visualize 
ureters or bladder.  

• Cystoscopy: allows direct visualization and biopsy 
of bladder tumors; should be done even if CT IVP 
finds upper tract tumor (50% risk of synchronous 
bladder tumor: field change effect). 

 
iv. If no cause is identified: the patient should be 
followed up, especially if high risk for malignancy. The 
following may also cause unexplained hematuria: 

• Reconsider glomerular causes. 

• Hypercalciuria, hyperuricosuria: may predispose 
to formation of small calculi 

• Renovascular: e.g. renal artery embolism, renal 
vein thrombosis, nutcracker syn, AV malformation 

• Bleeding diathesis: but do not ascribe hematuria 
simply to coagulopathy, without excluding sinister 
causes. 

 
v. If urolithiasis, is workup for underlying cause 
needed? Identifying underlying etiologies of stone 
formation allows them to be addressed to prevent 
recurrence. History and targeted testing are appropriate 
for 1st-time stone formers, but recurrent stone-formers 
should have a more thorough workup.  

• Bedside: assess for lifestyle risk factors (e.g. low 
fluid intake), systemic dx (e.g. gout, hyperpara-
thyroidism, cancer), and drugs (e.g. indinavir) that 
predispose to stone formation 

• Stone analysis: knowledge of stone composition 
aids greatly in determining etiology (e.g. struvite 
stone = urinary-splitting organism infection) 

• Urine: examine sediment for crystals, and do 24h 
collection and metabolic workup (pH, Ca2+, Mg2+, 
citrate, oxalate, PO43-, uric acid, cystine) with paired 
serum electrolytes. 

 

4b.	Renal	etiologies	
 
It is uncommon for an asymptomatic patient with normal 
renal function, and who has been urologically cleared, to 
develop progressive renal disease, in spite of isolated 
hematuria. Hence the majority of such patients are 
followed up without over-investigation or treatment.  
 
Etiologies include –  

• Confounders e.g. benign trauma, menstrual blood 

• Thin basement membrane dx: ask abt FHx. Its 
other name, familial benign hematuria, is informative. 

• Alport’s syndrome: a genetic syn of hematuria, 
bilateral sensorineural hearing loss ± occular 
changes. There may be +ve FHx. Send for eye 
exam and hearing tests. 

• Proliferative GN: etiologies as per nephritic syn. 
 
Alport’s syndrome and proliferative GN may progress to 
nephritic syndrome. Time will tell. 
 
 

NEPHRITIC	SYNDROME		
 
The nephritic syndrome is quite clearly a picture of 
inflammatory glomerular damage (not urological dx, and 
certainly not ‘confounders’). The carnage makes itself 
known with hematuria ± pyuria ± casts, and mild-mod 
proteinuria. As glomerular damage progresses, GFR falls 
and ↑ Cr, leading to hypertension and mild-mod edema. 
 
A stepwise approach to the nephritic patient is to –  

1. Work through history and clinical features for 
suggestions of a particular etiology.  

2. Do blood tests for serological clues of specific 
etiologies (see table).  

3. Biopsy for definitive proof, on which basis rather 
toxic immunosuppression may be justified.  

 
Confusingly, the GN subtypes are histological pictures 
rather than pathophysiological descriptions.  
 

Etiologies	and	clinical	features	
 
Entities are sorted based on histological picture: immune 
complex deposition, pauciimmune, and linear staining. 
The most common etiologies are IgA nephropathy and 
infection-associated GN. 
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Immune complex deposition: granular staining pattern 
as glomeruli are marked by deposited immune complexes 
for autoimmune attack. Specific immunoglobulin / 
complement types are deposited in each disease, which a 
biopsy may reveal (details omitted).  

• Infection-associated GN: this used to be called 
post-infectious GN, where GN (2° immune complex 
deposition) was preceded by a hx of skin or throat 
infection with a nephritogenic S. pyogenes strain (1-3 
weeks prior). Recent recognition of concomittant 
GN with staph/strep infection led to the re-name. 
Seek such a history and attempt serological proof of 
such infection. Prognosis is good. 

• IgA nephropathy: glomerular deposition of IgA 
may occur 1-2 days after a viral respiratory illness. 
This is a benign disease for 2/3 of patients. Closely 
related is the IgA vasculitis Henoch-Schonlein 
purpura, classically a child with a purpuric rash on 
lower limb extensor surfaces, arthralgia, abdominal 
pain ± nephritic syndrome. 

• Lupus nephritis: lupus may present with nephritis. 
Take a careful hx and examine for extra-renal mani-
festations (rash, pleuritis, pericarditis, polyarthritis, 
CNS symptoms, vascular occlusions, anaemia – see 
approach to joint pain). Do serology. 

• Membranoproliferative GN: causes nephrotic syn 
more commonly; see approach to nephrotic syn. 

• Subacute endocarditis: all good medical students 
memorise that this may cause immune complex 
phenomena of Osler nodes and hematuria (takes 
time, so less likely in acute endocarditis). Consider 
esp if there are clinical features or risk factors for 
endocarditis (e.g. valve dx, prosthetic valves).  

 
Pauciimmune: no immunoflorescence on biopsy  

• ANCA vasculitis: a family of small-vessel vasculits 
with multisystemic manifestations. Diagnosis is by 
biopsy of affected tissue, although antibodies are 
helpful. The distinction between these subtypes is 
less important as management is similar. 
- Granulomatosis w polyangiitis (Wegener’s): 

manifestations include fever, ENT (otitis 
media, hearing loss, nasal discharge, ulcers), 
lung (cough, SOB, haemoptysis, CXR nodules 
and infiltrates), renal (nephritic syn), nerves 
(mononeuritis multiplex), joints (polyarthritis), 
and skin (purpura).  

- Microscopic polyangiitis: as for Wegener’s, 
but with less profound ENT or lung disease.  

- Eosinophilic granulomatosis w polyangiitis 
(Churg-Strauss): asthma (may precede other 
dx), eosinophilia, ENT disease (allergic rhinitis, 
nasal polyposis, otitis media with effusion, etc), 
tender subcutaneous granulomas, heart (failure, 
arrhythmia, pericarditis), renal (nephritic syn), 
nerves (mononeuritis multiplex), gut, and other 
manifestations. 

 

Linear immunoflorescent staining: 

• Goodpasture’s syndrome: due to autoAb against 
glomerular and pulmonary basement membrane 
antigens, causing nephritis and lung haemorrhage 
(e.g. haemoptysis). Linear staining corresponds with 
the distribution of basement membrane. 

 

Further	workup	
• Do serology for possible etiologies (see table) 

• A renal biopsy is usually necessary, except for the 
clear-cut infection-associated nephritis with prompt 
recovery. 

 
Serology	for	etiologies	of	GN	

Inf-assoc • Evidence of streptococcal infection (e.g. 
anti-streptolysin O, Anti-DNAse & anti-
hyaluronidase). 

• ↓ C3 with normal C4.  

IgA • C3 levels are normal 
• No serology is available, and there is no role 

for serum IgA levels. 

Lupus • Complement consumption: ↓ C3, ↓ C4 
• Autoantibodies: ANA, dsDNA 

MPGN • Viral: hepatitis B & C, HIV. 

ANCA • ANCA, anti-PR3 (Wegener), anti-MPO 
(microscopic polyangiitis or Churg-Strauss) 

Goodpast. • Anti-GBM antibody 

 
 

RAPIDLY	PROGRESSIVE	GN		
 
This is essentially an extreme presentation of nephritic 
syndrome; etiologies are that of nephritic syndrome. On 
the other hand etiologies of nephrotic syndrome tend not 
to present this dramatically. Some notes: 

• A biopsy is necessary. This will show crescents. The  
immunoflorescence pattern will identify etiology 

• In the presence of lung haemorrhage, consider the 
pulmonary-renal syndromes of ANCA vasculitis, 
lupus, and goodpasture’s syn. 
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ISOLATED	PROTEINURIA	
 
These are asymptomatic patients (if frank nephrotic, skip 
ahead), usually with a finding of protein on dipstick 
screening. Consider –  

1. Is this sustained proteinuria 
2. Consider secondary causes 
3. Consider primary glomerular disease 

 

1.	Is	this	sustained	proteinuria	
 
Distinguish pathological proteinuria from benign causes:  

• Transient proteinuria: a nonsustained proteinuria 
of <1g/24h. A repeat screen is -ve for proteinuria. 
This is common (e.g. due to exercise, fever, stress) 
and is of no clinical significance. 

• Orthostatic proteinuria: ↑ protein excretion when 
upright but normal when supine. Exclude by testing 
the first urine sample after overnight rest. This is 
clinically benign. 

• Post-renal proteinuria in UTI: do not do urine 
protein collection if the patient is having UTI. 

 
It may be worth repeating urine under more optimal 
circumstances, unless the pt is clearly symptomatic or 
there is >1g/24h protein. Not all ‘protein’ tests are equal: 

• 24h protein: 24h urine collection is the very incon-
venient gold standard. 

• Protein-creatine and albumin-creatinine ratio 
(PCR, ACR): less accurate but less hassle; the ratio 
with serum Cr corrects for urine dilution. ACR is 
more sensitive for microalbuminuria in DM (but of 
no significance in non-DM). If ACR >50, and in all 
other etiologies of proteinuria, use PCR. These 
ratios are unreliable if there is AKI (Cr is elevated), 
or if the pt is very muscular or cachetic. 

• Dipstick: cannot detect non-albumin proteinuria 
(e.g. myeloma), or microalbuminaemia. False +ve 
with iodinated contrast, gross hematuria, and 
pyuria. Use with caution. 

 

Detection	of	proteinuria:	cutoff	values	
 24h urine* PCR  

Microalbuminuria 30-300 mg/day > 2.5 (M), > 3.5 (F) 
mg/mmol 

Proteinuria >300 mg/day >30 mg/mmol 

Nephrotic range > 3 g/day > 300 mg/mmol 

* for a 1.73m2 person; adjust value for children or very large/small 
Microalbuminaemia is only of value in DM nephropathy 

 
 

2.	Consider	secondary	causes	
 
The major secondary causes to consider are (rare ones 
are omitted) -  

• Diabetic nephropathy: a function of DM duration 
and control. Microalbuminuria is an early sign. If 
good DM control is not achieved, frank proteinuria 
develops (this may even be nephrotic range). ESRF 
eventually sets in. In pts with a longstanding DM 
hx, DM nephropathy is usually clinically diagnosed 
without biopsy. If retinopathy is absent (it stems 
from the same microvascular changes), or features 
are atypical (e.g. hematuria, rapid progression), 
consider other causes of GN. 

• Myeloma cast nephropathy: excretion of imm-
unoglobulin light chains (Bence-Jones protein)  ± 
amyloid formation leads to proteinuria, glomerular 
deposition causing nephrotic syndrome, and/or 
renal impairment. Be alert in older patients. Look 
for the systemic features of hyperCa, Renal 
impairment, Anaemia, and Bone dx. If suspicious, 
do urine protein electrophoresis and the rest of the 
myeloma workup (see approach to back pain). 

• Secondary amyloidosis: in chronic inflammatory 
states (e.g. RA, ankylosing spondylitis). This is usu. 
confirmed on biopsy. 

• Hypertension: uncontrolled hypertension causes 
hypertensive nephrosclerosis. In the setting of renal 
failure or other target organ damage (chest pain, 
pulm edema, aortic dissection, papilloedema, etc), 
this is treated as a hypertensive emergency. In the 
pregnant lady, diagnose pre-eclampsia. 

 

3.	Consider	primary	glomerular	disease	
 
See the approach to nephrotic syndrome. 
 
 

NEPHROTIC	SYNDROME	
 
In nephrotic syndrome, ↑ filtration of macromolecules 
occurs, allowing heavy proteinuria (>3g/day) leading to 
hypoalbuminaemia and hence edema. Hematuria and 
hypertension is minimal. GFR and serum creatinine are 
initially normal but with persistent hyperfiltration it will 
decline over months to years. 
 
Nephrotic syndrome usually points to GN; however 
severe DM nephropathy may also lead to nephrotic-range 
proteinuria. The approach is to 

1. Biopsy 
2. Exclude secondary causes 
3. Look for complications 
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1.	Biopsy	
 
Adults with nephrotic syndrome require biopsy (unless 
very clearly DM). This may reveal the following diseases, 
which are hard to distinguish on history or clinical 
features alone. 

• Minimal-change disease (MCD nil lesion): unlike 
in paediatrics where nephrotic syn is empirically 
treated as MCD, adult nephrotic syndrome is less 
commonly MCD. Further workup is not required. 

• Focal segmental glomerulosclerosis (FSGS) 

• Membranoproliferative GN (MPGN) 

• Membranous GN (MGN).  
 

2.	Exclude	secondary	causes	
 
The disease entities diagnosed on biopsy are histological 
pictures, each of which may be primary or secondary to 
other etiologies. Further workup is necessary to exclude 
secondary causes, which may be treatable.  

• Infection: a non-exhaustive list includes HIV 
(FSGS), Hep B (MPGN, MGN), Hep C (MGN), 
parvovirus (FSGS), malaria, schistosomiasis. As a 
minimum, do HIV and hepatitis serology. 

• Drugs: e.g. heroin, analgesics, and pamidronate 
(FSGS); gold, penicillaime, NSAIDs, probenecid 
(MGN). 

• Autoimmune: most often SLE (MPGN, MGN). 
Do lupus serology (see previous). 

• Malignancy: membranous GN is associated with 
cancers, most commonly breast, lung, and colon. 
Malignancy workup is necessary in MGN. 

• Any dx that decreases nephron mass may force 
remaining nephrons to hyperfiltrate, causing injury 
and FSGS. Etiologies include – hydronephrosis, 
hypertensive nephrosclerosis, abnormal anatomy. 
PMHx should reveal these hx. 

 

3.	Look	for	complications		
 
Protein loss in nephrotic syndrome may result in 
systemic complications that should be evaluated. This 
includes: 

• Severity of edema: may require management 

• Lipids: urinary loss of lipoproteins may lead to  
hyperlipidemia 

• Clotting risk: urinary loss of antithrombin may 
lead to hypercoaguability (PT/PTT may be normal 
but DVT/PE risk is nonetheless increased). 

• Infection risk: increased due to immunoglobulin 
loss. 

• Complications of treatment  
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KIDNEYS	&	URINARY	SYSTEM		
5	|	DYSURIA	&	URINARY	SYMPTOMS	
	
	
	
Dysuria is a painful or burning sensation on micturition. 
Lower urinary tract symptoms (LUTS) refer to –  

• Storage (irritative) symptoms: urgency ± urge 
incontinence, frequency (but not ↑ urine volume, 
unlike polyuria), nocturia.  

• Voiding (obstructive) symptoms: hesitancy, slow 
stream, intermittancy, straining to void, terminal 
dribble. Strangury refers to dropwise expulsion of 
urine with straining, pain, and urgency. Post-
micturition symptom include incomplete emptying 
and dribble. 

 
First stratify the patient into one of these clinical pictures: 

• Acute urinary infection picture: acute onset of 
dysuria and storage symptoms (urgency, frequency), 
associated with pyuria (cloudy or foul-smelling 
urine) ± hematuria ± suprapubic pain. 

• Acute urinary retention: a sudden uncomfortable 
inability to void despite a distended bladder. 

• Chronic LUTS - voiding symptoms dominant: 
longstanding voiding symptoms (as above), usually 
in men, due to benign prostatic hyperplasia. 

• Chronic LUTS - storage symptoms dominant: 
mainly urgency ± urge incontinence, frequency, 
nocturia. This may occur in either men or women, 
and is approached similarly to urge incontinence 
(see next chapter). 

 
 

ACUTE	URINARY	INFECTION	
 
While acute onset dysuria ± fever is the textbook picture 
of UTI, do appreciate that urinary infections come in 
many flavours – the well young lady with her 1st UTI is 
to be approached differently from the man with multiple 
UTIs, or the hypotensive uroseptic patient.  
 
Textbook urinary tract infection (UTI) symptoms are 
hard to miss, but they may also present with non-specific 
symptoms of fever, sepsis, or altered mental state, 
especially in the elderly. The clinical questions are: 

1. Clincially, is this a UTI? 
2. Do I need microbiological diagnosis? 
3. Do I need structural workup? 

 
 
 
Note: The approach to workup for congenital abnormalities 
(e.g. micturating cystourethrogram for vesico-ureteric reflux, 
DMSA for scarring) occurs mainly in the paediatric age group 
and is not discussed here. 

1.	Clinically,	is	this	a	UTI?	
 
UTI is the usual culprit, and may be lower (cystitis), in 
which patients are very well (at most mild fever), or 
upper (pyelonephritis), which can cause sepsis (fever, 
even hypotension), flank pain, and +ve renal punch.  
 
Do consider differentials: 

• Prostatitis: a febrile and ill pt with perineal pain or 
backache, and irritative urinary symptoms (dysuria, 
frequency, urgency). Unlike UTI, there is pain on 
ejaculation and a tender, boggy prostate on rectal 
exam, ± suprapubic tenderness. This can lead to 
rapid urosepsis – do a septic workup. The usual 
pathogen is gram –ve rods, or STDs. 

• Urethritis: dysuria + non-bloody urethral discharge 
may be a sign of STD (e.g. gonorrhoea, chlamydia). 
Inspect the genitals for discharge and STD lesions 
(ulcers, vesicles, crusting). 

• Epididymo-orchitis: another STD-associated dx 
but it tends to present as an acute testis rather than 
with dysuria. Palpate for tender testes, epididymitis, 
and spermatic cords. The differential is testicular 
torsion – refer to approach to abdo pain.  

• Other infection: viral (adenoviral cystitis, herpes, 
mumps orhchitis) and parasitic (in developing 
countries, schistosoma hematobium). 

• Vaginitis: consider if there is vaginal discharge, 
external discomfort, and perimenstrual exacerbation 

• If the presentation is flank pain, do consider other 
differentials of abdominal pain (see abdo pain). 

 

2.	Do	I	need	microbiological	diagnosis?	
 
This depends on the clinical picture. Consider –  
 
(a) Is the patient unusually sick? A well lady with 
cystitis requires no investigation, while the septic and 
toxic patient should have a microbiological diagnosis. 
 
(b) Is the patient unusually susceptible? Look out for 
these special populations which must be treated with 
special respect –  

• Immunosuppressed: poorly controlled diabetes, 
HIV, or iatrogenic (e.g. immunosuppression for 
systemic disease, or in renal transplant). 

• Pregnancy: UTIs are common and asymptomatic 
most of the time, but can lead to premature rupture 
of membranes or preterm labour and hence have to 
be treated aggressively. 
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(c) Is there an obvious risk factor?  

• Catheter-associated UTI: indewelling urinary 
catheter, self-catheterization, or urinary stent in situ 
(catheter-associated UTI).  

• Hospital-acquired UTI  

• Known anatomic or functional abnormality: e.g. 
previously diagnosed vesico-ureteric reflux. 

 
Workup: Laboratory and microbiological tests include -   

• Dipstick: useful as a quick outpatient test. +ve 
nitrite and leukocyte esterase suggest UTI. There 
are caveats: leukocyte +ve is nonspecific, and some 
UTI-causing organisms are not nitrite-reducing (e.g. 
enterococcus, staphylococcus, streptococcus). 

• Urine investigations - UFEME, gram stain, and 
culture: results may show 

- Infection: ↑ WBC, ↑ RBC. The diagnostic 
threshold for urine cultures depends on the 
mode of collection, e.g. for mid-stream urine it 
is taken as >105 organisms/mL.  

- Contamination: Bacteriuria but no pyuria, and 
with abundant epithelial cells.  

- Sterile pyuria: suggests partially treated UTI, 
fastidious orgnaism, TB, urolithiasis, bladder 
tumor, prostatitis, or other causes of kidney or 
bladder inflammation. 

• Blood investigations: for systemic involvement if 
there is fever or suggestion of pyelonephritis. FBC, 
blood cultures, inflammatory markers. 

• STD workup: Culture any urethral discharge (use 
charcoal medium if gonorrhoea suspected). If 
suspected or just to rule out STD, urine antigen for 
gonorrhoea and chlamydia can also be done. 

 

3.	Do	I	need	structural	workup?	
 
Ladies may commonly have isolated UTIs due to their 
anatomically short urethra. Suspect underlying structural 
disease especially if there is –  

• Unusual patient: male patients, children 

• Unusual organisms 

• Unusual pattern of disease: recurrent disease in 
either gender, unusually severe UTI, failure to 
improve or persistent symptoms after 48-72h of 
appropriate antibiotics. 

• Suggestion of urinary obstruction: symptoms or 
known history of stones (hematuria, renal colic), 
BPH (e.g. hesitancy, straining, intermittancy), 
neurogenic bladder etc. Do a rectal exam. 

• Suggestion of pelvic disease? Hunt for any 
suggestion of an adjacent pelvic (colorectal, 
gynaecological) cancer or complicated diverticulitis. 
This can cause obstruction via extrinsic 
compression on the ureters, as well as fistulation 
(pneumaturia, fecaluria, recurrent UTI). 

 

Imaging for structural pathology: CT urogram can 
identify pelvicalyceal dilation and the etiology of 
obstruction. Ultrasound may reveal pelvicalyceal dilation 
but not much else. Note that infection of an obstructed 
urinary tract (pyonephrosis) is a urological emergency 
that needs to be drained. While bilateral ureteric (or 
single bladder outlet) obstruction is required to cause 
AKI, unilateral obstruction alone can give pyonephrosis.   
 
 

ACUTE	URINARY	RETENTION	
 
The diagnosis of acute urinary retention (ARU) is rarely 
in doubt. It is usually a highly distressed elderly 
gentleman with palpable suprapubic mass. If in doubt, 
ultrasound confirms the bladder; but far better to 
catheterize immediately – a large output of urine is 
diagnostic, and there are no patients happier to be 
catheterized than these!  
 

Approach	
 
ARU usually reflects a precipitating insult on top of one 
or more predisposing factors. The clinician’s task is to 
rule out any emergent cause, identify all predisposing and 
precipitating factors, and address the modifiable ones.  
 
Etiological factors are: 

• Obstructive: usually in a pt w known urologic dx: 
- Urinary tract obstruction: usually BPH, but 

also urethral stricture, urethral stone, phimosis, 
paraphimosis, See discussion below. 

- Constipation: fecal impaction is a common 
precipitating factor. 

- Catheter blockage: e.g. clots 2° hematuria. 

• Infective: with fever, hematuria, or dysuria. 
- UTI: a common precipitant. See above. 
- Acute prostatitis: obstructive symptoms (e.g. 

retention, hesitancy, dribbling) are known but 
less common than irritative symptoms. In both 
cases, there will be signs of systemic sepsis and 
perineal/back pain (see under infective picture)  

• Neurological: with back pain, weakness, or trauma 
- Cauda equina syn & cord compression: be  

suspicious if there is back pain or sciatica (disk 
prolapse, infection, tumor), trauma, or known 
metastatic cancer. Examine lower limb motor 
and sensory function, and check for lax anal 
tone. This is an emergency. 

- Central neurology: e.g. stroke, parkinsons dx, 
multiple system atrophy  

- Peripheral neurology: e.g. neurogenic bladder: 
e.g. due to DM. 

• Drugs: anticholinergic side-effect (antihistamines, 
antipsychotics, tricyclic antidepressants, hyoscine), 
opoids, alpha agonists (e.g. pseudoephedrine). Take 
a drug hx esp for recently started drugs. 
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CHRONIC	LUTS	–	VOIDING	SYMP	
 
This is typically the elderly gentleman complaining of 
longstanding progressive voiding symptoms (hesitancy, 
slow stream, intermittancy, straining to void, terminal 
dribble), with minimal storage symptoms. In the presence 
of storage symptoms, do consider UTI (see previous) 
 

1.	What	is	the	etiology?	
 
In elderly men, this symptomology is almost always 
benign prostatic hyperplasia (BPH). Rectal exam 
should reveal a smooth enlarged non-tender prostate, 
with a palpable median sulcus, and mobile rectal mucosa 
over the prostate. However consider other potential 
contributory factors: 

• Urethral stricture: a patient with previous urinary 
instrumentation or sexually transmitted disease 
(STD) 

• Penile causes: e.g. phimosis, paraphimosis. This 
will be obvious on genitalia examination. 

• Neurogenic bladder: any past medical history of 
neurological disease, lax anal tone, or abnormal 
lower limb neurological examination.  

• Drugs: many elderly men with multiple comorbids 
are taking drugs that could predispose to urinary 
symptoms – see the list in the approach to acute 
urinary retention above 

• Prostate or bladder neck cancer: while this must 
be ruled out, it does not commonly present with 
obstructive symptoms as it tends to affect the 
peripheral prostate. The presence of any painless 
hematuria, loss of weight, or suspicious rectal exam 
(hard, irregularly nodular prostate with loss of 
median sulcus and non-mobile overlying rectal 
mucosa) should prompt suspicion. Note that BPH 
itself causes a falsely raised prostate specific antigen 
(PSA). 

 
Investigations to confirm BPH include: 

• Uroflowmetry confirms BPH. A study diagnostic 
of BPH has volume voided >150ml, and peak flow 
rate (Qmax) <15ml/s.  

• Ultrasound bladder: for intravesical prostatic 
protrusion, and ↑ post-void residual urine volume 
(do not expect 0ml in the elderly).  

 
Investigations for differential diagnoses include: 

• Urodynamic study: if there is doubt or suggestion 
of a neurogenic bladder 

• Cystoscopy: if there is suspicion of malignancy or 
other anatomical causes of obstruction. 

 

2.	Are	there	any	complications?	
• Acute (on chronic) urinary retention: may present 

as retention alone or overflow incontinence 

• Recurrent infection (e.g. cystitis, pyelonephritis, 
pyonephrosis), to which obstruction predisposes. 
Rule out ongoing infection on the basis of voiding 
symptoms, and screen a UFEME and culture 

• Obstructive uropathy: back pressure causing 
hydronephrosis and post-renal AKI/CKD. Do 
serum Cr, electrolytes, and ultrasound kidney, 
especially if there is high post-void residual urine. 

• Bladder stone formation. 

• Effects of chronic straining: e.g. hernia 
 

 
 

 

SUSPECRAL	ABNORMALITIESREDISPOSING	TO	UTI	ESPECIALLY	IN	CHILDREN	
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KIDNEYS	&	URINARY	SYSTEM	

6	|	INCONTINENCE	OF	URINE	&	FAECES	
	
	
	
Urinary incontinence is involuntary leakage of urine. It 
is common, especially in elderly females, and significantly 
impacts quality of life. Fecal incontinence, when minor, 
causes partial soiling with liquid stool, and when major, 
causes involuntary excretion of feces. This is disabling. 
 
  

URINARY	INCONTINENCE	
 

Initial	steps	
 
Verify incontinence and consider ddx: 

• Bladder diary: ask the pt to record frequency and 
volume of each void, episodes of incontinence, and 
fluid intake. Verify an incontinence problem, and 
ensure that a complaint of ‘urinary frequency’ is not 
merely proportionate to excessive water intake. 

• Consider urinary tract infection (UTI): ask abt 
dysuria (see approach to dysuria), but this may be 
absent. Do dipstick and UFEME to screen. 

• Consider systemic causes of polyuria: e.g. 
diabetes mellitus (do dipstick), diabetes insipidus, or 
drugs e.g. diuretics (take drug hx). See approach to 
polyuria for workup. 

• Consider fistulas: in pts with past hx of pelvic 
cancers, obstetric trauma. 

• Rule out vaginal discharge 

• Consider functional incontinence: due to the 
inability to get to the toilet in time. This is usually a 
debilitated elderly person with impaired physical or 
cognitive ability (e.g. dementia, stroke). 

	
Identify type of incontinence: once true incontinence 
is verified, distinguish btw –  

• Stress incontinence: involuntary leakage of urine 
whenever there is ↑ intra-abdominal pressure (e.g. 
coughing, straining, or sneezing). Urine leak on 
coughing is reproducible on examination  

• Urge incontinence: a sudden, uncontrollable urge 
to micturate, resulting in involuntary voiding. If this 
does not result in voiding, it is termed ‘urgency’. 

• Overflow incontinence: continuous dribbling with 
a full bladder that cannot completely empty 

• Mixed incontinence: features of ≥1 of the above. 
 
The subsequent sections suggest the approach to each 
type of incontinence. 

Stress	incontinence	
 
This may be multifactorial. Contributory factors include:  

• Poor pelvic floor support: usually in multiparous, 
post-menopausal ladies. Stress incontinence arises 
from damage to nerve, muscle, and tissue after 
vaginal deliveries, coupled with pelvic floor laxity 
due to age and hypoestrogenism. Take obstetric hx 
esp. looking for instrumental or traumatic vaginal 
deliveries, obstructed labour, and previous pelvic 
surgery. Examine for pelvic organ prolapse, vaginal 
atrophy (↓ estrogen), and assess levator ani muscle 
function (ask pt to tighten and hold vaginal muscle) 

• Poor urethral sphincter function:  
- Men: damage to ext urethral sphincter aft 

prostate surgery (esp radical prostatectomy). 
Examine for phimosis, balanitis & hypospadias 

- Women: due to age, ↓ estrogen, neurologic 
lesions. Examine as above. 

• ↑ abdo pressure: due to chronic cough (ask sym 
and examine lungs), constipation, or abdo masses 
(examine the abdomen for masses or ascites). 

 
Workup: urodynamic studies are unecessary in clear-cut 
cases but helpful in mixed incontinence. These will show 
absent detrusor contractions during the filling phase, and 
urinary loss upon coughing. 
 

Urge	incontinence	
 
Apart from UTI, the main cause is overactive bladder 
(OAB), due to uncontrolled spontaneous contractions of 
the detrusor muscle during the filling phase. Pts complain 
of urgency, ± urge incontinence, small-volume frequent 
voiding, and nocturia. OAB may be due to: 

• Idiopathic detrusor instability.  

• Neurogenic: usually a UMN lesion causing ↓ 
cortical inhibition and a hyperexcitable micturition 
reflex. Causes e.g. stroke, spinal trauma, cervical 
myelopathy, Parkinson’s, multiple sclerosis. Check 
past med hx and do neuro exam. 

• Iatrogenic: post uro-gynae surgery 

• Irritation: by bladder cancer, calculi. 
 
Workup: 

• Urodynamics: detrusor contractions while filling. 

• Ultrasound kidney: detrusor-sphincter dyssynergia 
can cause reflux, hydronephrosis, and then chronic 
renal failure. Ultrasound looks for hydronephrosis. 
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Overflow	incontinence	
 
The symptoms are classic. Ultrasound can quantify post-
void residual urine (PVRU); PVRU >200ml suggests 
overflow incontinence. 

• Impaired detrusor contractility (underactive 
bladder): The pt cannot sense when the bladder is 
full, or is unable to initiate detrusor contraction, 
such that the bladder grossly distends and urine 
dribbles out. Causes: 
- Neuro LMN lesion: cauda equina syndrome 

(following trauma or disk prolapse), diabetic 
and other periperhal neuropathies, or tethered 
cord syn (teenagers). Do a rectal exam for anal 
tone and perianal sensation – do not miss any 
cauda equina syndrome! Do neuro exam for 
peripheral neuropathies. 

- Drug: e.g. anticholinergics (antidepressants, 
antipsychotics), alpha-adrenergic agonists, Ca-
channel blockers 

• Men - Bladder outlet obstruction: e.g. due to 
prostate disease. Ask about previous hx of prostate 
dx, and for other lower urinary symptoms. Do 
rectal exam for prostate. 

• Women - Pelvic organ prolapse: this can cause 
overflow incontinence, or be associated with stress 
incontinence. Ask for obstetric hx as above. 

 

Other	causes	
• Fistulas: e.g. due to pelvic cancers (e.g. colorectal, 

gynaecological), trauma.  

• Functional incontinence: inability to get to the 
toilet in time due to impaired physical or cognitive 
ability e.g. due to dementia, stroke, etc 

• Vaginal discharge is a differential to exclude. 
 
 
 

FECAL	INCONTINENCE	
 
Fecal incontinence may be major (incontinence of solid 
stool) or minor (incontinence of gas or liquid stool). This 
is associated with poor anal tone on rectal exam which 
anorectal manometry can confirm. 
 
Fetal continence is often multifactorial and contributory 
factors include –  
 

Disrupted	pelvic	floor	anatomy	
• Anal sphincter dysfunction following  

- Obstetrical injury (e.g. puborectalis tear or 
pudendal nerve injury). This may follow vaginal 
delivery, especially if infant is high birth weight, 
instrumentation was used, and second stage of 
labour was long. Take an obstetric hx. Examine to 
rule out any recto-vaginal fistula. 

- GIT: hemorrhoidectomy causing loss of anal 
cusions (usu minor incontinence), radiation. Ask 
about surgical hx. 

• Rectal: prolapse, neoplasms, congenital anorectal 
abnormalities, perianal crohn’s dx. Do rectal exam 
for masses and local pathology. Consider endorectal 
ultrasound, MRI, and barium defecography.  

 

Neurological	injury	
• Local: Pudendal nerve injury after obstetrical injury 

or surgery. Consider pudendal nerve latency testing 
(controversial). 

• Systemic: past medical history and neuro exam of 
the lower limbs may provide clues about: 
- DM autonomic neuropathy 
- Spinal cord lesions e.g. cauda equina 

syndrome, meningomyelocele. Assessment of 
tone on per-rectal exam, and lower limb neuro, 
is critical. 

- CNS lesion: stroke, Parkinson’s disease, MS 
 

Systemic	causes	
• Causes of diarrhoea: e.g. malabsorption, bile salt 

insufficiency, inflammatory and irritable bowel dx, 
hypothyroidism, spurious diarrhoea. See approach 
to diarrhoea. Differentiate true incontinence from 
frequency and urgency. 

• Drugs: laxatives, anticholinergics including anti-
depressants and antipsychotics, muscle relaxants. 
Ask abt any new drug that was recently started. 
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BRAIN,	NERVES	&	SPECIAL	SENSES	

1	|	HEADACHE	
	
	
	
Headache is common and usually benign; however there 
are rarer life-threatening causes that must be recognized. 
 
 

CLINICAL	PICTURES	&	DDX		
 
Two key differentiating points in history are time course 
of pain, and localized vs generalized – classify headaches 
as acute generalized, acute localized, chronic progressive, 
episodic, and others. An alternate classification is primary 
or secondary headache.  
 

Acute	generalized	headache:	
 
These causes of headache may be life threatening and 
must always be excluded: 

• Bleed:  
- Subarachnoid haemorrhage: “worst headache 

ever”, sudden onset with pain maximal within 
seconds or minutes, neck stiffness. This is easy to 
miss if patients are alert and talking – a past hx of 
migraine does not exclude new haemorrhage, 
always ask if there is a change in the nature of a 
chronic headache  

- Subdural haemorrhage: More subacute than 
SAH; often an initial concussion, a lucid interval, 
followed by drowsiness. Have high index of 
suspicion in the elderly and in pts with bleeding 
diathesis or on anticoagulants – it may not present 
with headache 

- Haemorrhagic stroke: usually does not present 
with headache, but not impossible. 

• Meningitis (& encephalitis): fever, neck stiffness, 
resistance to passive neck flexion (meningismus), 
photophobia. However the majority of patients do 
not have these classic symptoms – clinical suspicion 
is important. Look for concomittant infection and 
the purpuric rash of meningococcemia. Rule out 2° 
sources e.g. sinusitis, base of skull osteomyelitis, 
dental infection, etc. 

• ↑ Intracranial pressure: nausea, vomiting, early 
morning headache worsened by coughing, straining, 
or lying supine, papilloedema, false localizing VI 
nerve palsy, unequal pupils, and Cushing’s reflex (↑ 
BP, ↓ HR). This can be due to a space occupying 
lesion, edema from cerebral ischemia, hypertensive 
encephalopathy, etc.  

• Hypertension may cause headaches esp if SBP 
>160 & DBP >120; headache should resolve within 
1h after normalization of BP. Exclude 2º causes. 

Acute	localized	headache	
 
This is characteristic of referred causes of headache: 

• Acute close-angle glaucoma: unilateral headache 
often starting with severe eye pain, blurring of 
vision, and halos around lights. Eye is red with 
fixed, moderately dilated pupil.  

• Infections: upper respiratory tract infections, otitis 
media, sinusitis, dental disease. Sinusitis causes 
constant dull pain, maximal over the affected sinus, 
exacerbated on leaning forward. 

• Trigeminal neuralgia: Intense but transient stabs 
of pain in a unilateral trigeminal nerve distribution, 
causing the face to screw up with pain (tic 
doloureux). This is often idiopathic but secondary 
causes include trigeminal nerve root compression. 

• Giant cell arteritis (temporal arteritis): Usually a 
throbbing headache localized on the temporal area. 
The temporal artery may be tender on palpation or 
indirect palpation e.g. hair combing; it may also be 
erythematous, thickened, and pulseless. There may 
also be intermittant unilateral visual loss and jaw 
claudication. Suspect in >50 year olds, ESR usually 
↑ - diagnose promptly to avoid blindness. 

 

Episodic	recurrent	headache:	
 
This is characteristic of the primary headache disorders. 

• Tension headache (69%): bilateral tight bandlike 
(non pulsatile) discomfort which builds slowly, 
fluctuates in severity, and may persist for days. 
Accompanying features of migraine are absent. 

• Migraine (16%): episodes of unilateral, pulsating 
headache with additional features e.g. sensitivity to 
triggers (light, sound, movement), nausa/vomiting, 
neurologic dysfunction (even numbness, weakness). 
Some patients report an aura e.g. visual ∆s (flashing 
lights, zigzag lines), sensory, motor, or speech ∆s 
that may mimic a transient ischemic attack. Patients 
prefer to keep still during attacks. Most patients 
with disabling headache probably have migraine. 

• Cluster headache (0.1%): typically, explosive pain 
reccuring in daily short-lasting bouts, for 1-3 
months with months of pain-free periods. This 
headache is associated with ipsilateral autonomic 
signs such as tearing, rhinorrhorea, miosis, ptosis. 
Patients tend to move about during attacks.  
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In addition: 

• Pheochromocytoma: paroxysmal episodes of 
headache, palpitations, tachycardia & hypertension. 
Have a high index of suspicion if the pt has family 
history or MEN2; see workup under hypertension. 

 

Chronic	progressive	headache	
 
Often insidious. Red flags include ↑ pain in the morning, 
on lying down, coughing, or Valsalva; focal neurological 
deficits, behavioural and memory changes. 

• Space occupying lesion e.g. brain tumor, abscess: 
usually a deep dull aching (like migraine), often 
early-morning, assoc with nausea and vomiting.  

• Acromegaly: watch for progressively coarsening 
facial features, increasing shoe size. Ask for old 
photos and examine for bitemporal hemianopia. 

 

Others:	
• Trauma involving the meninges can trigger a 

headache lasting years, this is poorly understood 

• Iatrogenic:  
- Medication: vasodilators (e.g. nitrates), medication 

overuse headache (episodic headache treated with 
analgesics, that becomes chronic) 

- Low CSF pressure: over-shunting of ventriculo-
peritoneal shunt, post lumbar puncture. 

- Alcohol, recreational drugs and withdrawal, recent 
smoking cessation (nicotine withdrawal) 

 
 

APPROACH	&	WORKUP	
 

Red	flags		
 
Neurological: 

• Altered mental status, drowsiness, or seizures. 

• Focal neurological abnormality (other than aura) 
suggests mass lesion 

• ↓ visual acuity: acute glaucoma, temporal arteritis 
 
Pain history: 

• Past headaches: acute severe headache or change 
in character of chronic headaches is worrying 

• Worsening trend: implies mass lesion, subdural 
hematoma, or medication overuse.  

• Fever: to rule out meningitis 

• Onset with exertion: possible bleed 

• Radiation down the neck and btw the shoulders 
suggests infection or subarachnoid bleed as both 
cause meningeal irritation 

• Trauma – in the elderly, even minor trauma can 
lead to subdural hematoma much later 

Patient factors: 

• Elderly 

• Systemic illness: HIV or immunosuppression 
causing opportunistic infection, cerebral lymphoma; 
cancer with potential cerebral mets, lyme disease, 
previous ventriculoperitoneal shunt. 

• SAH: family history (has genetic determinants), 
adult polycystic kidney dx. 

• Medications: anticoagulants, NSAIDs, illicit drugs 
can ↑ risk of intracranial bleeding 

 

Investigations	
 
Headache is common; often the best investigation is to 
listen to the patient and let him/her tell you who/what the 
headache is. Investigations are not always rewarding, but 
where serious pathologies are suspected, they are 
certainly warranted: 

• CT/MRI mandatory if there are red flags or 
unexplained abnormal findings. Look for blood 
(white on CT) in sulci and basal cisterns (SAH), 
meningeal enhancement (meningitis), and space 
occupying lesions. 

• Lumbar puncture: have a low threshold for LP if 
SAH or meningitis is suspected, even if imaging is 
normal. Two caveats: (1) ↑ ICP is a contraindication 
to LP, for fear of coning. CT/MRI before LP if 
suspecting ↑ ICP. (2) Difficulty obtaining LP 
should not delay treatment of meningitis. Possible 
LP findings: 
- Infective workup: order cytospin, biochem, 

lactate, gram stain & culture, ± viral PCR (HSV, 
VZV, enterovirus), ± TB smear, culture, PCR, 
± fungal smear & culture, cryptococcal antigen. 
Do a paired serum glucose for comparison. See 
table for results and interpretation. 

- Haemorrhage: look for xanthochromia (yellow 
discolouration due to Hb breakdown), which is 
more reliable than finding RBCs on cytospin 
(may well be traumatic tap).  

• Blood tests: cultures for meningitis, syphillis and 
HIV serology if suspected. Cryptococcal antigen is 
more sensitive than india ink stain.  

 
Lumbar	puncture:	infective	pictures	

 Normal Bact TB, fungi  Viral 

App Clear Turbid Fibrin Clear 

WBC  < 5/mm3 ↑↑ ↑ ↑  

WBC 
Diff 

 Neut Mononuc Mononuc 
Neut early 

Protein 0.2-0.4g/L ↑ ↑  n 

Glucose 1/2  - 2/3  

of plasma 
< ½ 

plasma  
< ½ 

plasma 
>½ 

plasma 

Pressure Normal opening pressure: 6 – 15 cm H2O 
(intracranial hypertension: >25 cm H2O) 
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Syncope is an acute, transient loss of consciousness with 
loss of postural tone due to global impairment of 
cerebral blood flow. Seizures arise from sudden 
synchronous discharge of cerebral neurons, which may 
(or may not!) be associated with motor activity and loss 
of consciousness. These constitute symptoms and not 
etiological diagnosis. 
 
Witness accounts of such episodes are diagnostically very 
helpful, with the caveat that the lay stereotype of seizure 
is the generalized tonic-clonic (GTC) seizure, and 
witnesses may miss or discount other seizure types. The 
patient with an unwitnessed blackout presents the 
diagnostic issue of determining whether the episode is a 
syncope, seizure, or something else. This approach 
discusses unwitnessed blackouts, syncope, and seizures. 
 
 

UNWITNESSED	BLACKOUTS	
 
The distinction between these two sorts is an emergent 
question: 

1. The unwell patient who is still drowsy or otherwise 
symptomatic after the blackout. 

2. The well patient who had a ‘blackout’ episode(s) 
and has now fully recovered. 

 

1.	The	unwell	patient	
 
Hypoxic and metabolic insults to the brain may present 
as a syncopal-like loss of consciousness, or frank cerebral 
irritation manifesting as seizures. 

• VF fits: Always check pulse. The patient with chest 
pain who then throws a GTC fit has ventricular 
fibrillation until proven otherwise. The seizure is a 
consequence of cerebral hypoxia. Defibrilate, not 
give benzodiazepines!  

• Metabolic: hypoglycemia, electrolyte imbalances, 
and recreational drugs. Pts are likely to remain 
drowsy. 

• Symptomatic anemia: ask abt other symptoms of 
anemia, sources of blood loss, examine for pallor. 

• Cerebrovascular: seizures are a rare presentation 
of stroke. Transient ischemic attacks (TIA) of the 
brainstem, or vertebobasilar insufficiency, may also 
present as transient blackouts.  

• Anaphylaxis may rarely present as a sudden drop 
in BP leading to syncope, without cutaneous and 
respiratory symptoms. 

 

2.	The	well	patient:	syncope	vs	seizure	
 
The usual task in these patients is to differentiate syncope 
from seizure. A fair number of patients referred for 
‘seizures’ actually have syncope, and vice versa. Some 
effort should be made to seek eyewitness accounts. Ask 
about the distinguishing clinical features of: 

• Medical history, looking for predisposing factors. 

• The situation in which the episode occurred, 
looking for triggers 

• Events before, during, and after the episode. 
 

Clinical	features:	syncope	vs	seizure	

 Syncope Seizure 

Trigger Pain, heat, emotion, 
prolonged standing, 
exertion (cardiac) 

Alcohol, bright light, 
sleep deprivation, 
drugs, infection 

Risk fx Arrhythmias, heart dx, 
peripheral neuropathy, 
drugs (above) 

CNS infection, family 
hx, childhood seizures, 
head injury 

Pre Dizziness, light-
headedness, nausea, 
tunelling of vision 

Aura: visual and smell 
disturbances 

During Sudden loss of tone, 
may have pallor. 
Duration is brief. 

Tonic-clonic jerks, 
biting of tongue. May 
be brief or prolonged. 

Post Once pt falls and 
cerebral perfusion 
restored, recovery is 
complete and rapid; pt 
alert when awake. 

Post-ictal confusion, 
drowsiness, headache. 
May have todd’s palsy: 
focal weakness after 
seizure. 

Note: incontinence and injury are poor differentiators. Some 
hand twitching may be allowed in syncope.  

 
Other seizure mimics: diagnoses of exclusion –  

• Drop attacks, narcolepsy, and cataplexy. 

• Pseudoseizures: part of a conversion reaction 2° 
psychological distress. There are various tell-tales 
but should be an expert’s diagnosis of exclusion 

 
Next tasks: having ddx syncope vs seizure, then –  

• Make an etiological diagnosis (see next sections). In 
cases where both syncope and seizure are possible, 
both workups may have to be pursued 

• Look for consequent injury (e.g. head injury, MSK 
injury)  
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	SYNCOPE	
 
Key question: is this simply benign neurogenic syncope, 
something sinister (cardiac), or something that can be 
remedied (postural hypotension)? Past medical history 
and the circumstances of syncope is most helpful. E.g. - 

• The teen who transiently loses consciousness after 
queueing for a long time in a stuffy and crowded 
hawker centre is likely to have vasovagal syncope 
and need not be investigated. 

• The vasculopath who has had multiple coronary 
stents has to be carefully evaluated for cardiac 
pathology, both structural and rhythmic. 

• The frail elderly lady with multiple comorbids, poor 
oral intake, and faints on getting out of bed is likely 
to have postural hypotension, although cardiac 
causes may not be ruled out. 

• The fit NSF who presents with exertional syncope 
should still undergo cardiac evaluation (?HOCM) 

 

Cardiac	syncope	
 
Red flags for cardiac syncope include (1) syncope upon 
exertion or when supine, (2) palpitations at time of 
syncope, (3) known cardiac disease, and (4) family hx of 
sudden cardiac death. Etiologies include structural 
lesions, arrhythmias, or both (as a structurally abnormal 
heart is more likely to have arrhythmias). 
 
Arrhythmias: An ECG is mandatory if red flags are 
present. A 24h ambulatory ECG may be necessary to 
identify abrupt onset paroxysmal arrhythmias, which are 
more likely to cause syncope than chronic arrhythmias. 
On the ECG, look for (see approach to arrhythmias): 

• Bradycardias: A Stokes-Adams attack is syncope 
2º bradycardia or asystole, e.g. 

- Sinus dysfunction: e.g sick sinus syndrome, 
tachy-brady syn, drugs, or autonomic imbalance.  

- AV block: especially 2nd & 3rd degree AV block 

• Tachycardias: SVT and VT can cause syncope esp 
if HR >200 compromising hemodynamic function. 
Not every tachycardia causes syncope: AF rarely 
does, and VF causes arrest, not syncope.  

• Channelopathies: e.g.  

- Long QT syn: ↑QTc, which can cause torsades 
de pointes, VF, syncope and sudden death. This 
may be congenital or acquired; take full drug hx 
(e.g. quinolones, antipsychotics, domperidone) 

- Brugada syndrome: coved-type or saddleback 
ST elevation in V1-2, and complete or 
incomplete RBBB.  

- Wolff-Parkinson-White: look for the delta wave. 

• Iatrogenic: Pacemaker malfunction, etc. 

Structural: obstructed cardiac output causes syncope. 
Ascultate and do echocardiogram for these causes, in 
which syncope is often a poor prognostic factor. 

• Left sided obstruction: e.g. aortic stenosis, mitral 
stenosis, hypertrophic obstructive cardiomyopathy 
(HOCM), and defective prosthetic valve. 

• Right sided obstruction: pulmonary embolism, 
pulmonary stenosis, tetrology of Fallot. 

• Poor cardiac function: ischemic heart disease, 
acute MI, cardiomyopathy, pericardial effusion 

• Aortic dissection: chest pain and syncope (or 
other neuro symptoms) should prompt suspicion. 

 

Postural	(orthostatic)	hypotension	
 
This is a failure of blood pressure autoregulation (e.g. 
vasoconstriction) and increases in prevalence with age. 
Symptoms are felt when standing up suddenly, e.g. 
getting out of bed. Always do postural BP in the elderly, 
esp those with multiple drugs. 
 
Postural BP: Postural hypotension is ↓ SBP ≥20 mmHg 
or ↓ DBP ≥10 mmHg on standing for 3 min. One 
expects a compensatory ↑ HR; its absence implies 
autonomic failure or blockade (e.g. beta-blocker) 
 
Etiology: this can usually be elicited on history, review 
of drugs, and examination; it may be multifactorial. 

• Volume depletion: usually obvious on clinical 
examination, e.g. due to hyperglycemic polyuria, 
GIT fluid losses, drugs, or adrenal insufficiency.  

• Iatrogenic: the sympathetic response and hence 
autoregulation may be inhibited by  
- Vasodilators: e.g. nitrates, CCB 
- Anti-hypertensives: beta blockers, ACE-I 
- Antidepressants e.g. tricyclics 
- Diuretics causing iatrogenic volume depletion. 

• Autonomic failure (autonomic neuropathy): look 
at PMHx for 2° causes, do neuro exam & consider 
autonomic testing (e.g. tilt table, valsalva 
maneuvers) 
- Secondary: diabetes, amyloidosis, hereditary 

sensory and autonomic neuropathy, sjogren 
syn, renal failure, B12 defieicney, toxins, HIV 
or as a paraneoplastic syndrome.  

- Primary: neurodegenerative e.g. parkinsons, 
dementia with lewy bodies, multiple system 
atrophy (MSA), multiple strokes. Each hv 
characteristic features on neurologic exam.  
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Neurogenic	syncope	
 
This is the most common (and benign) cause of syncope, 
arising from disregulation of autonomic auto-regulation 
of cerebral bloodflow. Diagnosis is clinical after 
exclusion of other causes of syncope – look for the red 
flags discussed. 

• Vasovagal syncope: provoked by emotion, pain, 
fear, prolonged standing, dehydration etc. There 
may be autonomic symptoms e.g. nausea, pallor, 
diaphoresis, yawning.  

• Situational syncope refers to syncope associated 
with particular actions e.g. micturition, cough, 
defecation, swallowing, or carotid sinus massage. 

 
 

SEIZURE	
 
Supposing that the episode has been firmly established as 
a seizure, the clinical question will then differ on the 
patient’s background history –  

• First seizure: In the patient with a first seizure, the 
impetus is to (i) characterize the seizure, and (ii) 
hunt for causes of provoked seizures, especially life-
threatening causes (e.g. meningitis). See below. 

• Recurrent seizure: the question in this patient is 
whether to make a formal diagnosis of epilepsy, and 
then to initiate management. 

• Breakthrough seizure: The known epileptic with 
breakthrough seizures is a management issue: how 
to better control seizures by addressing precipitants 
and adjusting antiepileptic drugs (AEDs). 

• Status epilepticus: continuous seizures for ≥5min 
or ≥2 sequential seizures without full recovery of 
consciousness in between. This requires prompt 
intervention (the traditional definition is >30 min, 
but 5min is now the threshold for intervention). 
Persistent drowsiness should prompt EEG to rule 
out continued nonconvulsive seizures. 

 

First	seizure:	seizure	classification	
 
Clinically, seizures may be generalized or focal; this may 
be of significance in terms of etiological association. 
Specific epilepsy syndromes are described, each with 
specific seizure types, age of onset, EEG features, and at 
times known genetic mutations; these will not be detailed 
here. 
 
Generalized seizure: these rapidly involve neuronal 
networks in both cerebral hemispheres.  

• Generalized tonic clonic (GTC, grand-mal): this 
goes through (1) tonic stiffening, often with biting 
of tongue, apnoea, ↑ sympathetic tone with ↑ BP & 
↑ HR, then (2) clonic limb jerking, then (3) postictal 
drowsiness ± incontinence. The underlying dx may 
be idiopathic epilepsy, metabolic derangements, or 
a focal seizure with secondary generalization. 

• Absence (petit-mal): pt stares blankly into space, 
unaware of surroundings for <10s, then returns to 
normal as if nothing happened. Pts do not lose 
postural tone and there is no postictal confusion. 
This is usually genetic with a childhood onset, often 
thought to be ‘daydreaming’. 

• Pure clonic: only the clonic phase of GTC 

• Pure tonic: only the tonic phase of a GTC, usually 
associated with specific epileptic syndromes. 

• Atonic: sudden loss of muscle tone (head drop or 
falling), without postictal confusion. This is also 
usually due to specific epileptic syndromes. 

• Myoclonic: a sudden, brief, often large amplitude, 
muscle contraction involving one part of or the 
entire body. This is associated with metabolic dx, 
neurodegenerative dx, anoxic brain damage, or 
progressive myoclonic epilepsy. 

 
Focal (partial) seizures: arise from one cerebral 
hemisphere, which may have a structural anomaly. These 
used to be termed simple (without loss of consciousness) 
or complex (with loss of consciousness), but are now 
classified on the basis of dyscognitive features. 

• Focal seizure without dyscognitive features: the 
pt maintains normal contact with his environment. 
Symptoms include: 
- Motor: e.g. gaze deviation from contralateral 

frontal eye field seizure, left hand jerking from 
focal irritability of the right primary motor 
cortex. This may start in a restricted region and 
progress proximally (Jacksonian march), and be 
followed by a localized post-ictal weakness in 
the affected region (Todd’s paralysis). 

- Sensory: e.g. parasthesias, arising from sensory 
cortex. 

- Visual: e.g. flashing lights, arising from the 
occipital cortex 

- Psychic: auras (observable only to the pt) e.g. 
hearing weird sounds, smelling odd odours, 
illusions that objects are growing smaller or 
larger (micropsia, macropsia), strange emotions 
(fear, déjà vu, depersonalization). These may 
arise from the temporal or frontal cortex. 

• Focal seizure with dyscognitive features: the pt 
is unable to respond to the environment, which  
may be simply a motionless stare or obvious loss of 
consciousness, accompanied by automatisms (e.g. 
lip smacking, dystonic posturing, hand movements). 
This is often followed by postictal confusion.  

• Note: Focal seizures may become secondarily 
generalized, which is of significance because it 
implies a potential focal lesion. This may slip notice 
if the seizure is not videoed. GTCs do not have 
auras – auras suggest a secondarily generalized focal 
seizures; however this aura is easily forgotten due to 
postictal amnesia. 

 
Unclassifiable: some seizures are neither focal nor 
generalized, e.g. infantile spasms (West syndrome). 
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First	seizure:	etiological	workup	
 
Potentially reversible: as a matter of urgency, especially 
if patients are unwell, identify the following (these also 
applies to status epilepticus) -  

• Infective: meningitis (including TB), encephalitis, 
cerebral abscess, and parasitic dx (cerebral malaria, 
cysticercosis). Examine for fever, signs of 
meningism (stiff neck, photophobia, Kernig’s, 
Brudzinski’s) and ↑ ICP (papilloedema, CN VI 
palsy, pupillary dilation, Cushing’s reflex). Do 
lumbar puncture and blood cultures. This is 
mandatory in all HIV patients even if infection is 
not suspected. 

• Metabolic: do bloods for ↓ glucose, ↑ Na, ↓ Na, ↓ 
K, ↓ Ca, ↓ Mg, uremia, hyperammonemia. A stat 
hypocount is always wise. Do not stop at 
identifying the metabolic derangement – search out 
its etiology. Consider systemic disease, and in 
children, consider inborn errors of metabolism. 

• Drugs: a wide variety including tricyclics, cocaine, 
tramadol, alcohol or benzodiazepine withdrawal. 
Consider a toxicology screen. 

• Stroke: cerebral ischemia may present as seizures. 
Beware the Todd’s paralysis that lasts too long. In 
the pt with ischemic stroke whose GCS falls and 
starts seizing, think haemorrhagic conversion. Also 
Emergent CT (or MRI, if obtainable acutely) may 
be indicated if there is concern for a bleed. 

• Acute trauma: the precipitating insult (e.g. skull 
fracture, intracranial haemorrhage, penetrating 
injury) is usually obvious. 

 
Irreversible causes: 

• Structural: esp in focal seizures. Consider the 
following epileptogenetic factors, do MRI and 
EEG. 
- Scarring: scar epilepsy may develop post-

stroke, trauma, brain surgery, or perinatal insult 
(e.g. cerebral palsy). The strokes may hv been 
subclinical, in which case a careful neuro exam 
may identify motor or cortical signs. 

- Mass lesion: e.g. brain tumor 
- Degenerative: hippocampal sclerosis 

(temporal lobe seizures), Alzheimer’s dx 

• Congenital syn: usually present in childhood and 
occasionally adolescence. Elicit family history, 
developmental milestones, and school performance. 
Examine for dysmorphisms and neurocutaneous 
stigmata of tuberous sclerosis or Sturge-Weber 
syndromes. 

 

Diagnoses of exclusion: 

• Simple febrile seizure: a single GTC episode 
lasting <15min, in a febrile child 6m-6y old with no 
neurological abnormality or developmental delay. 

• Idiopathic epilepsy: the majority present in 
childhood (sometimes adolescence), and may or 
may not fall into a recognized syndrome. Epilepsy 
is by definition recurrent, and diagnosis should not be 
made on 1st seizure, especially with its legal and 
finanical ramifications. However it is prudent to 
evaluate the likelihood of eventual epilepsy – 
consider family hx, attainment or regression of 
developmental milestones.   

 
The role of EEG: EEG should be done for all pts with 
potential seizure disorders, to confirm the diagnosis and 
classify its characteristic. It is best to capture the clinical 
event (e.g. using video EEG) but this is difficult unless 
seizures are frequent or predictable. EEG may still be of 
value to capture epileptiform activity in the interictal 
period. Caveats are that (i) do not do if seizures are 
unlikely as false positives are common and EEG changes 
are insigificant if there are no clinical seizures, (ii) false 
negatives are common, especially in the interictal period, 
and also in deep focal seizures that scalp electrodes 
cannot detect.  
 

Recurrent	seizures	
 
A diagnosis of epilepsy may be made. The workup 
identified in the approach to first seizure, including EEG, 
should be performed if not already done. Initiation of 
antiepileptic drugs will be the next task; in this the seizure 
classification is of management significance (treatment is 
not discussed in these notes). 
 

Breakthrough	seizures	
 
In these patients, the clinical goal is to identify the reason 
for inadequate seizure control.  

• Drug compliance: check serum AED levels (not 
possible for all drugs). pursue compliance issues 
including tolerance of side effects. 

• Precipitating factors: sleep deprivation, alcohol, 
stress, etc (patient dependant) 

• Consider reversible causes: known epilepsy does 
not exclude a new stroke, meningitis, or electrolyte 
imbalance. At least do a neuro exam, FBC, 
electrolytes, glucose. 

 
If these are not found, antiepileptic drug titration may be 
necessary. Consider video EEG if seizures difficult to 
control or poorly characterised. 
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GENERAL	APPROACH	TO	DIZZINESS	
 

Specific	symptoms:	
 
Dizziness is common but challenging to approach. It 
means different things to different patients: 

• Vertigo: an illusion of motion (e.g. feeling that the 
room is spinning), exacerbated by head movement, 
± associated w nystagmus, hearing loss or tinnitus, 
and other cranial nerve lesions. This arises from 
vestibular dysfunction and usually does not last 
more than a few weeks. 

• Presyncope: a sense of lightheadedness and vision 
gradually turning dark. Due to ↓ cerebral bloodflow 
from cardiac, neurological, and hypovolemic causes 
– see approach to syncope. Caution: giddiness can 
be the presenting complaint of AMI. 

• Disequilibrium & imbalance: occurs only when 
the patient walks. See approach to gait; causes 
include cerebellar dysfunction, proprioceptive loss 
(e.g. peripheral neuropathy), cervical myelopathy, 
parkinsons etc. Observe the patient’s gait and look 
for cerebellar or parkinsonian signs.  

• Systemic: hypoglycemia, sepsis, anemia, electrolyte 
imbanaces, hypoxia, hyperventilation, uremia, and 
liver failure often causes a non-specific giddiness. 
Ask abt sources of bleeding. Check glucose, FBC, 
renal panel, and other labs as indicated. 

• Psychiatric: including anxiety, depression 
 

Initial	approach:	
 
The following pieces of information may help to ddx the 
category of dizziness. 

• Vertiginous sensation: e.g. sense of spinning, 
feeling like being on a boat. However pts seldom 
can describe their dizziness well - it is difficult to 
pinpoint vertiginous vs non-vertiginous giddiness; 
the absence of ‘spinning’ does not rule out vertigo 
and it will probably be prudent to pursue both lines 
of inquiry.  

• Nystagmus: quite clearly implies vertigo 

• Aggravating factors: dizziness worse on standing 
up could be vertigo or presyncope, dizziness worse 
with head movements that do not raise the head 
(e.g. suddenly lying down, rolling in bed) is more 
likely vertigo and not presyncope. 

• Associated symptoms: 
- Vestibular: nausea, vomiting, deafness, tinnitus 
- Cardio: palpitations, dyspnoea, diaphoresis, 
- Neuro: diplopia, dysphagia, weakness, numbness 
- Others: postural instability, headache 
- Symptoms of recent infection 

• Time course: brief episodes of vertigo tend to be 
peripheral (see later) but the vertigo of a central 
cause is chronic. 

• Risk factors: existing heart dx, cardiovascular risk 
fx, head trauma, family hx, medications associated 
with vestibular or cerebellar toxicity or predisposing 
to postural hypotension. 

• Always look for dangerous ddx even if symptoms 
are atypical. Basic workup for cardiac ischemia and 
arrhythmia (ECG, troponins), for sepsis (WBC, 
temperature), examination for posterior circulation 
stroke, and assessment of volume status (postural 
BP) is fair, especially in the elderly 

 
 

APPROACH	TO	VERTIGO	
 

Peripheral	vs	central:	
 
The first step is to identify whether vertigo is peripheral 
or central – elicit key symptoms; and do a full neuro 
exam. As a rule of thumb, peripheral vertigo causes ↑ 
discomfort, but central vertigo produces more signs. 
 

Distinguishing	peripheral	vs	central	vertigo	

 Peripheral Central 

Postural ∆ Symptoms worsen 
with head mvmt. 

Symptoms do not 
change with posture 

Hearing ∆ ± deafness/tinnitus Uncommon 

Nausea & 
Vomiting 

Often present and 
severe 

Rare, if present less 
severe. 

Neuro ∆ No other neuro 
signs 

May hv cranial nerve or 
cerebellar signs 

Nystagmus Horizontal only. 
Jerk or rotationary  
Has latent period 
Fatiguable 
Visual fixation 
suppresses 

Any pattern, gaze 
evoked, multidirection. 
No latent period 
Does not fatigue 
Visual fixation does not 
suppress 

Gait Patient can usually 
walk 

Severe ataxia, falls 
when walking 
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HiNTs exam: as a bedside test for central vertigo, this is 
reportedly more sensitive than MRI. In a patient with 
active vertigo (misleading if there is currently no vertigo) 

• Head impulse: ask pt to fixate vision on a midline 
object and rapidly rotate the pt’s head to one side. 
Exclude cervical spine instability before this exam. 
A corrective saccade back to the midline (+ve test) 
suggests vestibular dysfunction i.e. peripheral cause; 
the absence of a corrective saccade implies an intact 
vestibulo-ocular reflex and central vertigo. 

• Nystagmus: horizontal jerk nystagmus with fast 
phase towards the normal side, or the rotational 
nystagmus of BPPV, are consistent with peripheral 
causes but do not rule out central vertigo. Vertical 
nystagmus, gaze-evoked (fast phase that changes 
direction with gaze) or multidirectional nystagmus 
prompts suspicion of central vertigo. 

• Test of skew: hv pt focus on a fixed target. Cover 
each eye in turn and rapidly uncover – if the 
uncovered eye quickly moves up/down to realign 
on the target, this is a positive skew deviation 
consistent with central vertigo. 

 
If any of the 3 tests are consistent with central vertigo, 
workup for central vertigo is indicated. Beware the pt 
with significant nystagmus but minimal subjective sym 
e.g. vomiting – a central cause is likely. However early 
cerebellar stroke can mimic peripheral causes. 
 

Central	causes	of	vertigo:	
 
Central causes of vertigo are rarer but more dangerous. 
Beware: anterior circulation strokes often present with 
‘classical’ weakness, but posterior circulation strokes may 
present with vertigo and poor coordination. 

• Cerebrovascular: infarction, haemorrhage or TIA 
(vertebrobasilar insufficiency) involving brainstem 
or cerebellum may present with sudden-onset and 
persistent vertigo. Evaluate for cranial nerve lesions 
(facial droop, diplopia, dysarthria), cerebellar signs, 
lateral medullary syn, gait impairment, and other 
focal neurology; however the absence of focal 
neurology does not exclude a posterior circulation 
stroke. Perform HINTS exam and ask abt vascular 
risk factors. This may be life threatening and 
require urgent action. 

• Migranous vertigo (vestibular migraine) is a 
variant of migraine. Its presentation is highly varied 
with both central and peripheral signs, short and 
long episodes. Triggers are that of migraine.  

• Demyelinating or autoimmune dx e.g. multiple 
sclerosis. However even in MS patients, there may 
be other causes of vertigo.�  

 
Workup: 

• Most urgent workup will be to look for a vascular 
cause. MRI is the imaging modality of choice. CT 
scan is more readily available but visualises the 
posterior fossa more poorly. 

Peripheral	causes	of	vertigo:	
 
Key differentiators are (i) speed of onset, (ii) duration of 
episodes 

• Benign paroxysmal positional vertigo (BPPV): 
recurrent episodes of vertigo, each is sudden-onset 
and brief (<1min), provoked by changes in head 
position. Vertigo disappears if the pt lies still with 
eyes closed. Dix-Hallpike test on the affected side 
reproduces vertigo and rotatory nystagmus which 
shows latency of onset and fatiguability (lasts ~30s), 
but is poorly sensitive (i.e. normal test does not rule 
out BPPV). BPPV is common and due to dislodged 
otoliths in the semicircular canals.  

• Vestibular neuritis: subacute-onset severe vertigo 
lasting for days or longer, associated with nausea, 
vomiting, and gait instability. This is thought to be 
viral or post-infectious etiology. It may affect only 
the vestibular component (vestibular neuronitis), or 
both vestibular and cochlear components of CN 8 
(labyrinthitis) to cause hearing loss ± tinnitus with 
vertigo. Giddiness usually recovers (due to central 
compensation) but hearing may not. 

• Meniere’s disease: recurrent episodes of 20min-
24h each. Symptoms are ear fullness/pain, vertigo, 
fluctuating low-tone sensorineural hearing loss ± 
tinnitus. Onset is gradual (vs acute in vestibular 
neuritis) and disease is progressive. Meniere’s is 
thought to be due to excess endolymph of the inner 
ear and is a diagnosis of exclusion. 

• Infectious: 
- Ramsay-Hunt syndrome: Zoster reactivation in 

the geniculate ganglion, causing hearing loss, 
vertigo, ear pain and vesicles ± ipsilateral facial 
paralysis. 

- Other infections: e.g. influenza, mumps, measles. 
- Otitis media 

• Drug toxicity: e.g. gentamicin, frusemide, cisplatin. 
Take full drug hx. 

• Trauma: labyrinthine concussion 

• Neoplastic: Cerebellopontine angle tumors e.g. 
vestibular schwannoma cause unilateral hearing loss 
but rarely vestibular dysfunction as they grow 
slowly and the brain compensates. However sudden 
haemorrhage into a tumor can cause giddiness.  

 
Workup: 

• Otoscopy 

• Hearing tests: tuning fork or formal audiometry 

• Electronystagmogram (ENG): for a more objective 
assessment of vestibular and oculomotor systems. 

• Therapeutic trial: prochlorperazine, antihistamines 
or Epley’s maneuver (BPPV) 

• Others e.g. MRI internal acoustic meatus. See 
approach to loss of hearing. 
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BRAIN,	NERVES	&	SPECIAL	SENSES	

4	|	WEAKNESS	
	
	
	
Weakness can mean many things. Is there fatigability, 
paresis, or paralysis? Distinguish true weakness from  
motor limitation due to poor coordination, bradykinesia, 
apraxia, pain or joint dysfunction, and impairment of 
activity by systemic causes e.g. shortness of breath, chest 
pain, spasticity etc rather than decreased muscle power.  
 
To make sense of this approach, it is important to know 
the basic neurological examination, dermatomes and 
myotomes, long tracts (spinothalamic, dorsal column, 
corticospinal), cranial nerves, somatotrophic arrangement 
of the brain and spinal cord, and cerebral blood supply. 
Attempt to understand and derive from principles rather 
than memorize. A dermatomal and myotomal chart is 
provided in the approach to spinal trauma. 
 
 

PRINCIPLES	OF	APPROACH	
 
The goal of history and examination is to exclude non-
neurological causes of weakness, localize the lesion, and 
next to determine its cause. Have the neuroaxis from the 
brain to the muscle in mind and work through each of its 
components. 
 

Neurological	vs	non-neurological	
 
Weakness is nonspecific, classically due to neuromuscular 
disorders. Assess for objective muscle weakness (use the 
MRC grading). Where objective muscle weakness is 
absent, consider non-neuromuscular causes: 

• Cardiac: acute coronary syn, anemia, presyncope 

• Fluids & electrolytes: Dehydration, K, Ca, Mg, or 
PO4 imbalance 

• Endocrine: hypoglycemia, hypothyroidism, adrenal 
insufficiency (but endocrine causes can also cause 
myopathy) 

• Infection or sepsis 

• Rheumatological: e.g. RA, SLE. 

• Drugs & toxins: CO poisoning, meds 

• General neurology: hemiplegic migraine, postictal 
paralysis after a seizure 

• Psychiatric: e.g. conversion disorder. 
 

Where	is	the	lesion:	UMN	vs	LMN	
 
The first step is to determine if the clinical signs fit an 
upper or lower motor neuron pattern. This allows gross 
localization of the lesion – CNS vs PNS, each of which 
are discussed separately subsequently. 

• Upper motor neuron (UMN): lesion is above the 
level of the anterior horn cell of that myotome i.e. 
cortex, subcortical area, brainstem, spinal cord. 

• Lower motor neuron (LMN): lesion at anterior 
horn cell, spinal roots, plexus, or peripheral nerve. 

• Myopathy or neuromuscular junction (NMJ): 
This is a subtype of LMN and can be difficult to 
distinguish from LMN. Fatigability implies NMJ. 

 

Clinical	features:	Origins	of	weakness	

 
UMN LMN 

Myopathy 
or NMJ 

Atrophy – Severe Myopathy: var 
NMJ: none 

Fasciculation – ± – 

Tone Spastic Flaccid n 

Reflexes ↑ ↓ n /↓ 

Clonus + None ≤ 3 beats 

Babinski + – – 

Distribution See text Distal Proximal 

 

What	is	the	lesion:	time	course	
 
The time course of weakness (acute or chronic) is helpful 
in determining its etiology. Think of categories: 

• Vascular: usually acute, e.g. stroke 

• Inflammatory: usually subacute, e.g. MS, GBS 

• Neoplastic: usually chronic e.g. meningioma; but 
occasionally acute e.g. obstructive hydrocephalus, 
haemorrhage into tumor 

• Degenerative: chronic, e.g. Parkinson’s 

• Infective: can be acute (ruptured abscess), subacute 
(meningitis), or chronic (TB 

• Episodic: acute flares of migraine, epilepsy with 
intervening asymptomatic intervals 
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APPROACH	TO	UMN	LESION	
 

Approach	to	UMN	
 
Work proximally to find the level of the lesion. 
Understand the principle behind this – for instance, a 
lesion at C7 causes UMN signs below C7, LMN signs at 
C7, and normal neurology above C7. Generally, 

• Spinal cord: has a ‘level’ i.e. LMN signs at the level 
of lesion ± a sensory level. Spine lesions are usually 
bilateral (the cord is small; hard to selectively affect 
half), and may involve bowel or bladder sphincters. 
Use ASIA score - see approach to spine trauma. 

• Brain: causes contralateral symptoms. May be 
cortical or subcortical (see approach to hemiparesis) 

• Brainstem: as for brain, but may also have crossed 
hemiparesis (e.g. left pons stroke causing left LMN 
facial nerve palsy and right hemiparesis). Often 
associated with cerebellar signs (due to common 
blood supply), may have autonomic dysfunction. 
See stroke below and approach to hemiparesis. 

 

Brain	&	Brainstem	lesion	
• Stroke: may be ischemic vs hemorrhagic (a critical 

distinction), and present in various ways (see later) 

• Space occupying lesion: look for signs of raised 
intracranial pressure (see approach to headache). 
- Tumor: 1˚ vs metastatic 
- Vascular: subdural & extradural hematoma  
- Infective: abscess, TB, fungi, parasite, AIDS 
- Hydrocephalus, cysts 
- Inflammatory: multiple sclerosis, sarcoidosis 

• Cerebral palsy: due to a genetic, antenatal, 
perinatal, or postnatal insult in a developing brain. 
CP may be spastic (quadriplegic, diplegic, or 
hemiplegic), dyskinetic, or atonic. 

 

Presentations	of	stroke	
 
This is most common brain lesion. This may be ischemic 
or haemorrhagic, and can present differently: 

• Anterior circulation stroke often presents with a 
classical picture of weakness and/or numbness. 
There may be cortical signs if the cortex is involved. 

• Pos circulation / brainstem: varied presentations 
depending on the anatomic structures involved: 
- Long tracts: weakness (potentially tetraparesis), 

numbness  
- Cranial nerve nuclei: facial droop, diplopia, 

blur vision, bulbar weakness, dysarthria. 
- Cerebellar or brainstem cerebellar connections: 

cerebellar signs, dizziness, nystagmus, ataxia 
- Reticular formation: drowsiness (prominent in 

pos circulation stroke), ↓ GCS, ↓ breathing  
- Sympathetic outflow: Horner’s syndrome. 

• Focal cortical ischemia can affect any part of the 
motor homunculus and hence cause any pattern of 
isolated weakness, without sensory loss. 

 
Stroke mimics: seizure, systemic infection, brain tumor, 
toxic or metabolic pathology (hypoglycemia, electrolyte 
imbalances), positional vertigo --- be wary and do not be 
fooled (see non-neuro causes)! 
 

Spinal	cord	lesion	
 
As an illustration, consider cervical myelopathy. 
Classically, there is UMN lower limb weakness, a LMN 
level in the upper limbs, and a sensory level which allows 
localization of the level of lesion. However presentations 
are variable. There may also be patchy sensory loss, gait 
changes, loss of finger dexterity ± bladder and bowel 
sphincter dysfunction. Concepts: 

• LMN vs UMN: Spinal cord lesions usually cause 
UMN signs up till a sensory and LMN level. 
However there may be LMN presentations if the 
anterior horn cell or exiting nerve root is affected, 
or if the lesion is below L1/L2 where the spinal 
cord ends. For instance, a central disk prolapse can 
cause UMN if above L1/2, LMN if below L1/2, 
while a lateral disk prolapse causes radiculopathy. 

• Sphincteric involvement is characteristic of spinal 
cord lesions – ask about bladder and bowel ∆s. 

• Spinal cord lesions are usually (not always) bilateral. 
This is because the cord is small, so it is rare for a 
lesion to affect only half the cord preferentially.  

• Spinal shock: see subsequent note. 
 
Etiologies of spinal cord lesions include: 

• Compressive: cervical myelopathy 2˚ spondylosis, 
prolapsed intervertebral disc, fractures, hematoma, 
tumor [also see MSK: back and neck pain] 

• Traumatic: complete transection, Brown sequard 
syndrome, central cord syndrome 

• Vascular: anterior spinal artery occlusion 

• Syringomyelia There may be LMN signs at the 
level of the syrinx, pain and temperature loss due to 
involvement of the crossing spinothalamic fibres, 
and UMN signs caudal to the level of the syrinx. 
There is classically sparing of dorsal columns 

• Transverse myelitis e.g. multiple sclerosis and 
other demyelinating disorders 

 
Note – Not all spine lesions are UMN. Cauda equina 
syndrome and spinal bifida usually (not always) involves 
LMN ± sphincters 
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LMN	LESIONS	
 

Approach	to	LMN	weakness	
 
Identifying LMN pathology requires pattern recognition. 
Note important features: presence of sensory loss, distal 
or proximal weakness, symmetry of weakness, and some 
characteristic features. Work through the neuroaxis from 
anterior horn cell, root, plexus, peripheral nerve, NMJ, 
and muscle. The table below gives broad generalizations 
(exceptions apply), discussed in greater detail below: 
 

Distal	LMN,	abnormal	sensation:	
• Peripheral polyneuropathy: usually symmetrical 

(glove and stocking), with areflexia, claw foot and  
pes cavus if severe. Causes include: 
- Diabetic neuropathy (most common) 
- Hereditary: e.g. charcot marie tooth (CMT) 
- Toxic: alcohol, lead, drugs, cancer, renal failure 
- Guillain-Barre or CIDP (see below) 

• Single peripheral nerve: weakness and numbness 
is in distribution of the nerve. Eg – carpal tunnel 
syndrome, cubital tunnel syndrome. 

• Radiculopathy: myotomal pattern of weakness 
and dermatomal numbness; often painful. Eg: 
intervertebral disk prolapse (see approach to back 
pain). 

• Plexus lesion: consider when the distribution fits 
that of a known plexopathy e.g: 
- Erb’s palsy: C5 and C6 lesion. Arm is adducted, 

medially rotated, forearm extended and pronated 
(waiter’s tip position). Sensation is lost in C5 and 
C6 dermatomes. 

- Klumpke’s palsy: C8 and T1 lesion, claw hand. 

• Mononeuritis multiplex: consider this when there 
are multiple nerve lesions that do not fit a specific 
pattern. Etiologies include DM, connective tissue 
dx, carcinoma, vasculitis (e.g. polyarthritis nodosa), 
sarcoidosis, amyloid, and leprosy. 

 

Proximal	LMN,	abnormal	sensation	
• Plexus lesion: see above 

• Radiculopathy: see above 

• Gullian barre syndrome or chronic inflammatory 
demyelinating polyneuropathy (CIDP): ascending 
weakness, with lower limbs affected first and more 
severely than upper limbs. Both proximal or distal 
muscles can be affected first. GBS variants present 
differently. There may be respiratory muscle and 
cranial nerve involvement.  

 

Proximal	LMN,	normal	sensation:	
• Myopathy: generally painless. Causes: 

- Muscular dystrophies: e.g. Duchenne (X 
linked-recessive). Features include Gower’s sign, 
pseudo-hypertrophy (due to fat infiltration), 
lumbar hyperlordosis, and waddling gait 

- Autoimmune: polymyositis or dermatomyositis 
(with heliotrope rash, Gottren’s papules, and a 
photosensitive rash in a shawl-like distribution). 
Pts may have myalgia. 

- Endocrine: hypo or hyperthyroid, Cushing’s dx 
(organic or due to steroids) 

- Metabolic: alcoholic, hypoCa, hypoK 

• Neuromuscular junction:  
- Myasthenia gravis: fluctuating and fatiguable 

weakness. Test for ptosis on extended upward 
gaze. There may be diplopia, bulbar weakness, 
and respiratory muscle involvement. Reflexes 
are preserved but fatiguable. 

- Lambert-Eaton syndrome: unlike myasthenia, 
Weakness improves and reflexes return with 
activity. This is para-neoplastic, so workup for 
underlying CA (usually small cell lung CA) 

- Others: botulism, organophosphate poisoning.  

• Anterior horn cell: look for areflexia, fasciculation, 
and wasting – the signs of denervation. Causes: 
- Spinal muscle atrophy (SMA): this is 

symmetrical. There are often very prominent 
tongue fasciculations (other LMN dx can cause 
fasciculations, but less prominent). 

- Motor neuron disease (MND, amyotrophic 
lateral sclerosis) usually presents as progressive 
asymmetric limb weakness, with distal muscles 
affected first. There is a bizzare mix of UMN 
and LMN signs in the same myotome (e.g. 
brisk reflexes in wasted muscle) as both 
anterior horn cells and cortical neurons are 
simultaneously involved. Sensory findings rule 
out MND as the sole dx. 

- Poliomyelitis: asymmetrical wasting from 
young, often affecting entire limb. 

 

Distal	LMN,	normal	sensation:	
• Anterior horn cell: can also give distal LMN 

pattern if AHCs responsible for distal myotomes 
are specifically affected e.g. in polio, MND.  

• Pure motor peripheral neuropathy: Multifocal 
motor neuropathy, charcot marie tooth (sensation 
may not be affected) 

• Distal myopathy: e.g. myotonic dystrophy type 1 
(vs type 2 - proximal myopathy). There is slowness 
to relax after muscle contraction. 
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	LMN	weakness:	generalizations	to	distinguish	causes	(exceptions	apply)	
 

AHC Radicle Plexus 
Single 
nerve 

Polyneuro-
pathy NMJ Muscle 

Distribution Myotomal Myotomal Specific dist Specific dist Distal Proximal Proximal 

Symmetry Asymmetric Asymmetric Asymmetric Specific dist Symmetric Symmetric Symmetric 

Sensory Intact Usu. affected ±  Usu. affected Usu. affected Intact Intact 

Tone/reflexes ↓ ↓ ↓ ↓ ↓ ↓ or normal ↓ or normal 

Characteristic 
features 

Fasciculations 
++ eg tongue Often painful  Follows dist 

of that nerve 
Glove & 
stocking 

Fatiguability 
e.g. ocular 

Pseudo-
hypertrophy 

Etiologies SMA, MND Disk prolapse Erb’s, 
Klumpke Carpel tunnel DM, CMT, 

GBS, toxins MG Duchenne, 
myositis 

 
 

EXAMPLES:	SPECIFIC	LESIONS	
 
Illustrations of principles (also see cranial nerves): 
 

Hemiparesis	
 
Hemiparesis (ipsilateral upper and lower limb weakness) 
results fr UMN lesion above the midcervical spinal cord. 

• Cortical lesion: look for cortical signs e.g. aphasia, 
apraxia, hemineglect or gaze preference, contra-
lateral homonymous hemianopia, seizure, cognition  

• Subcortical (often lacunar): a small lesion with a 
big deficit. Lesion is in the dense axons of the 
internal capsule and basal ganglia region. There are 
no cortical or crossed cranial nerve signs. Described 
symptom complexes are: pure motor, pure sensory, 
mixed sensorimotor, ataxic hemiparesis, and 
dysarthria / clumsy hand. 

• Brainstem: look for crossed hemiparesis. This 
arises because the corticospinal tracts only decuss at 
the pyramids. For instance:  L hemiparesis plus  
- R III nerve palsy – R midbrain lesion (Weber syn) 
- R LMN facial nerve palsy – R pons lesion 
- Tongue deviation to R – R medulla lesion. 
Note cranial nerve signs ipsilateral to the side of 
weakness is not crossed hemiparesis and do not 
localize to the brainstem – they are UMN and mean 
that the lesion is superior to the brainstem 
Cerebellar signs and vertiginous giddiness suggest 
cerebellar involvement in a posterior circulation 
stroke. Look for more clues of brainstem 
involvement (see posterior circulation stroke). 

• Brown sequard syndrome: A lesion affecting half 
the cervical cord may cause hemiparesis, ipsilateral 
dorsal column loss, and contralateral spinothalamic 
loss, without cortical or cranial nerve signs. This is 
uncommon; cervical myelopathy may affect left and 
right asymmetrically and hence mimic a stroke, but 
unlike stroke, there will usually be a chronic history 
of ataxic gait, loss of finger dexterity, and possibly 
sphincter involvement. 

 

Paraparesis	
 
Paraparesis is bilateral lower limb weakness. Paraplegia 
refers to bilateral lower limb paralysis. First decide if 
there are UMN signs. Identify if acute or chronic. 
 
UMN paraparesis: motor supply to the lower limbs 
starts at L1, so the lesion must be above L1. This can be 

• Thoracic cord lesion: if there is a sensory level or 
loss of the superficial abdominal reflexes on that 
level of the trunk. This is the most common cause. 
Partial cord lesions include: 
- Anterior cord syn: Dorsal columns are spared. 

This is usually a cord infarct due to ant spinal 
artery occlusion. 

- Posterior cord syn: spinothalamic tracts are 
spared. Causes include subacute combined 
degeneration (B12 deficiency) and tabes dorsalis 

• Cervical myelopathy: if there are LMN signs and 
sensory disturbances in the upper limb. The pattern 
of neurology is highly variable. 

• Cortical lesion: In the absence of a sensory level, 
one differential is a lesion of the sagittal portion of 
the motor homunculus (which represents the legs), 
e.g. cerebrovascular accident in the territory of the 
anterior cerebral artery, parasagittal meningioma, 
spastic diplegic cerebral palsy 

 
LMN paraparesis:  

• Spinal shock: a lesion in the thoracic spine or 
higher may initially give LMN findings which only 
later become UMN. Look for a sensory level. 

• Anterior horn cell: e.g. Polio. left and right are 
affected asymmetrically without sensory loss 

• Cauda equina syndrome: lumbar spine lesion 
affecting nerve roots below the end of the spinal 
cord, e.g. after a large central lumbar disc prolapse. 
Ask about urinary and bowel symptoms, as well as 
saddle anaesthesia. This is a medical emergency: see 
approach to spinal trauma. 
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Related conditions: 
- Spina bifida: congenital cause, similar patho-

physiology and hence similar presentation. 
- Conus medullaris syndrome: lesion is slightly 

higher, affecting a mix of the distalmost AHCs 
and some nerve roots, hence giving a mix of 
UMN and LMN signs. 

• Peripheral nerve or myopathy: e.g. Gullian-Barre 
syndrome (lower limbs typically affected more than 
upper limbs) 

 

Generalised	weakness	
 
The causes of UMN hemiparesis can cause quadriparesis, 
but in addition, there can be LMN or myopathic causes 
of generalised weakness.  
 
UMN quadriparesis:  

• Brain: brainstem stroke  

• Brainstem: esp if there are also cranial nerve signs. 

• Spine: high cervical cord lesion e.g. myelopathy, 
tumor compression. This can be acute onset when 
due to myelitis. Sphincter involvement favours this 
diagnosis, CSF may show WBC > 5. 

• Motor neuron disease: UMN + LMN  
 
LMN quadriparesis:  

• Peripheral nerve: Gullian-Barre syn. Look for ↓ 
reflexes, ascending deficits, sensory loss, recent 
infection (URTI, GE), and cryoalbuminous 
dissociation (CSF WBC n, protein ↑) after 1st wk. 

• NMJ: Myasthenic crisis - look for bulbar and eye 
weakness and a lack of sensory involvement. Also, 
toxic e.g. botulism. 

• Myopathy: toxins, periodic paralyses 

• Motor neuron disease: UMN + LMN 
 
Episodic generalised weakness: 

• Electrolyte disturbances 

• Muscle: channelopathies (the periodic paralyses), 
metabolic defects 

• NMJ: Myasthenia gravis, Lambert-Eaton syn. 

• CNS: transient ischemic attacks, multiple sclerosis. 
 

Footdrop	
 
Approach: distinguish unilateral vs bilateral footdrop. If 
unilateral, distinguish UMN vs LMN, and if LMN, lone 
or complex. 
 
Bilateral footdrop:  

• Motor neuropathy: multifocal motor, hereditary 
(e.g. CMT) 

• Motor polyneuropathy: diabetic, alcohol.  

Unilateral footdrop:  

• UMN footdrop: cortical, brainstem, or spinal cord 

• LMN lone footdrop (no other neuropathy): assess 
hip abduction & internal rotation to distinguish btw 
- Common peroneal n: hip abduction ok 
- L4/5 radiculopathy: hip abduction affected. 
- Sciatic nerve: ankle plantarflexion also affected.  

• LMN complex footdrop (with other neuropathy): 
proceed as for LMN with distal weakness.  
- Sensation affected: peripheral polyneuropathy 

e.g. diabetic, polyradiculopathy, plexus 
- Sensation unaffected: myopathy, anterior horn 

cell pathologies. 
 
In acute footdrop, be alert to the possibility of cauda 
equina syn, esp. if there is bladder/bowel dysfunction 
 
Wrist drop: same approach, in LMN lone wristdrop 
distinguish radial nerve and C7 lesion. 
 
 

WORKUP	&	INVESTIGATIONS	
 

Generalized	weakness	
 
Assess whether respiratory muscles are affected, check 
NIF and FVC regularly. Blood gases and pulse oxymeter 
can be abnormal very late, furthermore pulse oxymeter 
does not indicated CO2 levels. Be prepared to ventilate 
 

Stroke:	Acute	workup	
 
In acute stroke, time is brain. The immediate goal is to 
facilitate thrombolysis in ischemic stroke and to ensure 
that there are no contraindications. Note that if there are 
rapidly improving neurological deficits, the patient may 
just have a transient ischemic attack and not a stroke. 

• Confirm time of onset – this is the time the patient 
was last seen to be normal (not the time the patient 
woke up and realised he was weak on one side). 
Thrombolysis is only carried out in the first 4.5 
hours; after this time, its risks outweigh its benefits. 

• CT brain: Stroke is a clinical and not CT diagnosis. 
The goal of CT is to look for haemorrhage, in 
which case thrombolysis is contraindicated. The 
absence of CT changes is good news; it implies 
acute ischemia without neuronal change, in which 
case thrombolysis should proceed. 

• Routine bloods: FBC, Renal panel, LFT, PT/PTT; 
for contraindications to thrombolysis e.g. ↓ Plt, ↑ 
PT, etc. 

• Rule out MI: 3-4% have intercurrent AMI. Do 
ECG, cardiac enzymes  

• Monitor GCS: drop >2 may suggest ↑ ICP, stroke 
progression (e.g. thrombus propagation), or 
haemorrhagic conversion 
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Stroke:	Recurrence	prevention	
 
Major stroke mechanisms are: 

• Large vessel ischemia (usually MCA occlusion):  
- Cardioembolic especially atrial fibrillation 
- Thrombotic e.g. carotid atherosclerosis 
- Artery to artery embolism: carotid plaque rupture 
- Others: carotid dissection, vasculitis (young pts) 

• Lacunar stroke (of lenticulostriate artery supplying 
the basal ganglia): microvascular damage from 
diabetes, hypertension. 

• Haemorrhagic: 2˚ to  
- Hypertension 
- Coagulopathies, e.g. thrombophilia 
- Subarachnoid haemorrhage 
- Aneurysm, arteriovenous malformation, amyloid 
Note: Ischemic stroke can subsequently undergo 
haemorrhagic conversion 

• Hypoperfusion: watershed infarct 
 
Workup for underlying cause to prevent recurrence 

• Examine for murmurs, carotid bruit, AF, prosthetic 
valves, stigmata of infective endocarditis. 

• Embolic source: 2D echocardiography, ultrasound 
doppler of carotids, ECG and Holter monitoring 
(for paroxysmal AF), DVT scan, FBC and clotting 
panel (look for coagulopathies) 

• Risk fx: Lipid panel, fasting glucose, HbA1c 

• MRI: various uses, e.g. to locate lesions (even after 
thrombolysis), looking for AVM. 

 

Transient	ischemic	attack	(TIA)	
 
Workup is urgent. The ABCD2 score predicts stroke risk 
in the 7 days after TIA, and hence urgency of workup. 
Goal of workup is to determine the pathophysiology of 
the TIA (investigate as for stroke recurrence prevention), 
and treat the particular stroke mechanism at play. 
 

ABCD2	score:	stroke	risk	after	TIA	

 1 pt 2 pt 

Age > 60y - 

BP ≥ 140/90  - 

Clinical features Speech disturbance  Hemiplegia 

Duration of sym 10-59 min ≥ 60 min 

DM Present - 

7-day stroke risk: 1-3 low | 4-5 mod | 6-7 high 

 

Possible	workup	for	other	conditions	
 
Some possibilities are listed; refer to specific conditions 
for more specific information. 

• MRI brain, spine 

• Nerve conduction study: delayed conduction 
velocities in neuropathies 

• Electromyography to differentiate myopathies 
from neuropathies, e.g. repetitive nerve stimulation 
test for myasthenia gravis. 

• Muscle enzymes: creatine kinase, LDH, aldolase. 
Extreme ↑ in muscular dystrophies, ↑ in myopathies 
and myositis 

• Serology: anti-Ro, anti-Sm antibodies etc. 

• Lumbar puncture and CSF analysis. The classic 
finding in GBS is albumino-cytologic dissociation 
(i.e. ↑ protein but normal WBC) 

• Response to edrophonium (tensilon), an acetyl-
cholinesterase inhibitor which should improve 
symptoms in myasthenia gravis. 

• Muscle biopsies and microscopy 

• Genetic testing: most congenital neuromuscular 
conditions are AR, except Duchenne muscular 
dystrophy which is X-linked recessive. 
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BRAIN,	NERVES	&	SPECIAL	SENSES	

5	|	NUMBNESS	&	PARASTHESIA	
	
	
	
Sensory abnormalities can be negative i.e. numbness, or  
positive – e.g. parasthesia, hyperasthesia, and neuropathic 
(‘shooting’) pain (an objective deficit may be absent on 
examination). Where onset is slow onset, patients may 
not realise numbness. 
  
 

DIFFERENTIALS	
 
Examine all sensory modalities, bearing in mind the 
various long tracts. Examine for weakness. For combined 
weakness and numbness, see approach to weakness. 

Numbness	
 

 
Symmetrical Asymmetrical 
 

	
Distal Proximal Patchy Non-patchy 

 

Peripheral Central LMN UMN 
 
 

Symmetrical	distal	numbness:	
• Peripheral polyneuropathy: usually symmetrical 

(glove and stocking pattern), with areflexia. Causes: 
- Diabetic neuropathy (most common) 
- Guillain-Barre or CIDP (see below) 
- Toxic: alcohol, lead, drugs, cancer, renal failure 
- Hereditary: e.g. charcot marie tooth (CMT) 

• Cervical myelopathy: consider as differential. 
Look for UMN signs. 

 

Symmetrical	proximal	numbness	
• Spinal cord dx: look for sensory level & motor signs 

 

Asymmetrical	patchy	numbness	
 
Isolated patches: 

• Nerve entrapment: identify the distribution of the 
peripheral nerve, look for motor signs. Examples: 
- Median nerve: carpel tunnel syndrome.  
- Ulnar nerve: cubital tunnel syndrome 
- Peroneal or sciatic neuropathy 

• Radiculopathy: dermatomal numbness, often with 
radicular pain (sciatica). Radiculopathy can be in the 
cervical or lumbar regions. 

• Plexus injuries: e.g. Erbs, Klumpke 

Multiple patches: 

• Mononeuritis multiplex: asymmetrical sensory 
and motor neuropathy involving separate nerves 
seemingly randomly. It is associated with diabetes, 
autoimmune conditions (vasculitis, lupus, RA), or 
paraneoplastic syndromes, and may be painful. 

• Sensory neuropathy (rare): asymmetric and non 
length dependent sensory loss, with sparing of 
motor function. Patients also present with ataxia 
and areflexia. This can be 1˚ dorsal root ganglion 
degeneration, or 2˚ e.g. platinum chemotherapy 

 

Asymmetrical	non-patchy	numbness:	
 
Unilateral numbness suggests contralateral UMN 
lesion, e.g.  

• Sensory cortex stroke (uncommon to have isolated 
sensory loss) 

• Thalamus: lacunar infarct 

• Lateral medullary syn: spinothalamic sensory loss 
on ipsilateral face and contralateral limbs. Look for 
other features of lateral medulla syndrome. 

  

Loss	of	isolated	modalities	
 
In all of the above, the various sensory modalities are 
usually affected together, except in: 

• Dorsal column dx: vibration and proprioception 
loss is disproportionate compared to pain and 
temperature loss. Causes include tabes dorsalis, B12 
deficiency, multiple sclerosis. 

• Brown sequard syndrome: dissociated sensory 
loss (see approach to weakness) 

• Syringomyelia: loss of pain/temperature but not 
dorsal columns, in a shawl distribution. 

 
 

APPROACH	&	WORKUP	
 
See approach to weakness for etiologies. Red flags are: 

• Stroke: Sudden onset numbness, ipsilateral upper 
and lower limb numbness 

• Cauda equina syn: saddle anaesthesia, loss of anal 
tone, and incontinence 

• Spinal cord injury: neurologic deficit below a spinal 
segment. See approach to back pain. 

• Chest pain + neuro symptoms: aortic dissection 
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GAIT	ANALYSIS	
 
“Difficulty walking” may be weakness (flaccid or 
spastic), rigidity, or unsteadiness; observe the gait and 
clarify what patients mean. The descriptions below make 
more sense when encountered  

• Spastic gait: this may be hemiplegia, paraplegia, or 
diplegia (LL more affected than UL) – identify the 
distribution. Causes include cerebral palsy and 
stroke. Observe for crouched posture, flexed knees 
and hip, toe walking due to tight tendo archilles, 
and scissoring due to tight adductors. 

• Myopathic gait: waddling gait with bilateral Tren-
delenburg signs, and inability to stand from sitting 
(Gower’s sign), climb stairs, and lumbar hyper-
lordosis This results from hip girdle weakness, and 
if bilateral points to myopathies e.g. muscular 
dystrophy. Hip pathology can also cause this gait. 

• High stepping gait, circumducting gait: occurs 
when patients with foot drop attempt to clear the 
ground (see approach to foot drop), or when there 
is severe sensory loss and patients are unable to be 
sure that their feet clear the ground. 

• Stomping gait: when patients with proprioceptive 
loss slam their feet hard on the ground to feel their 
feet. This is exacerbated in the dark. 

• Extrapyramidal gait: shuffling (marche a petit pas 
– walk of little steps), festinating gait, often with a 
stooped posture. Patients also have difficulty 
initiating steps, postural instability and retropulsion, 
lack of arm swing, turning in numbers. This is 
classic for Parkinson’s disease and Parkinson’s plus 
syndromes (see movement disorders). 

• Dystonic gait: alternating hypertonia & hypotonia, 
often with contortion of the neck, trunk and upper 
extremeties. May be tricky to recognize. 

• Apraxic gait: frontal gait disorder due to loss of 
acquired walking skills – ignition failure, magnetic 
gait (small steps, legs glued to the floor), turning in 
numbers, tendancy to fall. Causes: normal pressure 
hydrocephalus, multi-infarct states, frontal tumor. 

• Ataxic gait: unsteady, wide based gait, with truncal 
sway, and unable to walk in a straight line or heel-
to-toe. This can be cerebellar or sensory ataxia, or 
alcohol intoxication. Confirm by performing 
cerebellar signs. See approach to imbalance & 
uncoordination. 

• Antalgic gait: reduced stance phase on one side 
due to pain. 

Approach	to	the	patient	
• Beyond getting patient to walk and turn, stress 

patient to uncover subtle signs: run, tiptoe, heel 
walk, walk on lateral border of feet, tandem walk, 
and attempt Gower’s sign. Observe upper limbs for 
posture and swing (often very helpful), and spine 
for lordosis. 

• Gait analysis is not easy; do not over commit. 
Generate a list of differentials, and perform further 
neurological examination to distinguish between the 
possibilities.  

• Inquire about the onset and tempo of progression 
of disability – see approach to weakness. A fall may 
be the first presentation of gait unsteadiness; or it 
may be that patients only become aware of it after 
the fall.   

• Ask about associated symptoms: difficulty writing 
(clumsiness – cervical myelopathy; micrographia – 
Parkinson’s), urinary urgency and incontinence 
(cervical spine disease). 

 
 

IMBALANCE	&	UNCOORDINATION		
 
Coordinating the antigravity muscles to maintain balance 
is a complex process requiring proprioceptive input (via 
the dorsal columns), vestibular input, and coordination 
by the cerebellum. Some patients complain of dizziness 
early on (see approach to dizziness), others are 
asymptomatic until they fall. On examination, there is 
often ataxic gait and cerebellar signs. 
 

Distinguishing	types	of	ataxia:	
• Sensory ataxia: patients often do poorly in the 

dark and look at their feet. Look for proprioceptive 
sensory loss e.g. manifesting as Romberg’s sign. 
Consider causes like cervical myelopathy, peripheral 
neuropathy, subacute combined degeneration  

• Vestibular ataxia: often short duration, associated 
with nausea & vomiting, deafness & tinnitus, 
unidirectional horizontal nystagmus.  

• Cerebellar (central) ataxia: often long-standing, 
with clear cerebellar signs, and other neurological 
deficits.   

 
See the approach to vertigo: vestibular vs central ataxia 
can be distinguished on the same lines. 
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Approach	to	cerebellar	dysfunction	
 
Cerebellar lesions alone do not cause weakness – if 
weakness is present approach as for weakness, consider 
pathologies e.g. ataxic hemiparesis due to lacunar infarct.  
 
The usual approach to neurological localization remains: 

• What is the lesion: Acute cerebellar dysfunction 
favours vascular or infective pathologies; chronic 
progression suggests degenerative, neoplastic, or 
toxic causes. See approach to weakness. 

• Where is the lesion: Unilateral vs bilateral (below), 
appendicular (ipsilateral hemisphere dysfunction) vs 
truncal (vermis lesion). 

 
Unilateral cerebellar involvement: lesion in the 
ipsilateral cerebellar hemisphere e.g. 

• Cerebellar signs alone:  
- Vascular: stroke, haemorrhage 
- Infective: abscess 
- Neoplastic: e.g. medulloblastoma 

• Cerebellar signs + cranial nerve palsy: consider 
cerebellopontine angle lesion, cerebellar peduncle 
lesions. 

 
Bilateral cerebellar involvement:  

• Toxic: alcohol, anticonvulsants, ketamine 

• Degenerative: multiple system atrophy - cerebellar, 
spinocerebellar ataxia, friedrich ataxia. 

• Inflammatory & infective: Multiple sclerosis, 
encephalitis 

• Congenital: e.g. arnold-chiari malformation, ataxic 
cerebral palsy 

• Vascular: cerebral oedema e.g. altitude sickness. 

• Neoplastic: paraneoplastic syndromes 
 

Hypertonia	of	limbs	

 Characteristic Cause 

Cogwheel 
rigidity 

Tremors superimposed 
on rigidity: muscle gives 
way in little jerks 

Parkinsonism 

Leadpipe 
rigidity 

Stiffness remains uniform 
throughout range of 
movement 

Parkinsonism 

Clasp-knife 
spasticity 

Joint suddenly gives way 
as applied force increases 
– hypertonia present only 
at start of movement. 
Spasticity is only elicited 
at high-speed (i.e. velocity 
dependent) 

UMN lesion 
e.g. stroke 

Percussion 
myotonia 

Tapping the muscle 
causes contraction, which 
only slowly disappears 

Myotonic 
dystrophy 

 

ABNORMAL	MOVEMENTS	
 

Tremor	
• Rest tremor: typically the 3-5Hz pill-rolling tremor 

of Parkinson’s disease (PD), better on movement. 
Look for features of cogwheel rigidity (distinguish 
from spasticity), bradykinesia, postural instability, 
mask-like facies, hypophonia, micrographia, +ve 
glabellar tap. Signs are usually asymmetrical and 
respond well to levodopa therapy. Also consider: 
- Parkinsons-plus syn: multiple systems atrophy, 

progressive supranuclear palsy, etc. Look for 
prominent autonomic features or supranuclear 
vertical gaze palsy respectively.  

- Vascular Parkinsons: a controversial entity 
- Lewy Body dementia: the distinction from 

idiopathic PD is difficult, but dementia tends 
to be more prominent and of earlier onset in 
lewy body dementia. 

- Drug-induced PD: antidopaminergic drugs e.g. 
antiemetics, antipsychotics 

• Intention tremor: worse at the extremes of motion 
(hence when testing dysmetria, do not put finger 
too close). Signifies cerebellar disease. 

• Postural tremor: elicited with arms held in fixed 
position against gravity 
- Benign essential tremor. Familial with AD 

inheritance and at times relieved by alcohol. 
- Asterixis: liver disease (hyperammonemia), 

CO2 retention, renal failure (uremia). Retention 
of these toxins is said to cause encephalopathy 
and hence asterixis 

- Sympathetic hyperactivity: Hyperthyroidism, 
beta-agonists (asthma, COPD), anxiety. 

- Red nucleus damage: wing beating proximal 
tremor 

 

Other	abnormal	movements	
• Choreaathetosis: Chorea are involuntary, purpose-

less, rapid dance-like movements flowing from 
muscle to muscle. Athetosis is slow, writhing 
involuntary movements. Causes include: 

- Copper (Wilson’s disease) 
- Huntington’s 
- Oestrogen (OCP) 
- Rheumatic fever (Sydenham's chorea) 
- Endocrine (thyroid, glucose, calcium) 
- Autoimmune (SLE) 
- Drugs (antipsychotics, levodopa) 
- Stroke (especially if asymmetrical. 

• Myoclonus: sudden, brief, and shock-like 

• Ballismus: if proximal and large amplitude 

• Drug: tardive dyskinesia as an extrapyramidal side 
effects of antipsychotics, and levodopa induced 
dyskinesias may set in after years of treatment. 
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This section presents a general approach to cranial nerve 
(CN) palsies, the most common being VII, extraocular 
muscles (III, IV, VI), and IX-X. Subsequent chapters 
detail approaches to visual loss, visual field defects, 
hearing loss, and difficulty speaking.  
 
First determine whether single or multiple cranial nerves 
are affected. Always consider the etiologies that can cause 
any pattern of CN palsy, including single CN palsy. The 
goal of assessment is to localize the lesion, think through 
possible etiologies (consider the localization and time 
course), and evaluate complications and functional status. 
 
 

MULTIPLE	CN	&	ANY	CN	PALSY	
 
A lesion in one anatomical site may affect multiple cranial 
nerves coursing through that site. Hence, various ‘clubs’ 
of cranial nerves (specific combinations) are described 
which correspond to various anatomical sites. 
 

Brainstem	groups	
 
All cranial nerves come from the brainstem. Hence, 
brainstem lesions may affect combinations of cranial 
nerve nuclei, together with long tract signs (e.g. crossed 
hemiparesis) and cerebellar signs (see approaches to 
weakness and incoordination).  

• Midbrain: CN III, IV. Also look for vertical gaze 
palsy, crossed hemiparesis (Wallenberg syndrome). 

• Pons: CN V-VIII, lateral pontine syndrome. Look 
for internuclear opthalmoplegia, one-and-a-half eye 
syndrome (see later), or crossed hemiparesis. 

• Medulla: affects CN IX-XII, also causes lateral 
medullary (Wallenberg) syndrome.  

 
Etiology may be distinguished on onset ischemic, 
neoplastic, infective etc (refer to approach to weakness). 
 

Specific	anatomical	groups	
• Cerebellopontine angle: CN VII, VIII, possibly V 

affected. Most commonly due to acoustic neuroma. 
Patients can present with hearing loss and tinnitus. 

• Cavernous sinus: CN III, IV, VI, V1 and V2 can 
be affected in pituitary adenoma or other tumors, 
carotid-cavernous aneurysms, etc 

• Superior orbital fissure: CN III, IV, VI ± V1.  

• Jugular foramen: CN IX, X, XI, ± XII.  

Any	pattern	of	CN	palsy	
 
These etiologies are great mimics and can cause any 
combination of CN involvement (including single CN): 

• Base of skull disease, e.g. 
- Nasopharyngeal carcinoma (NPC) ± radio-

therapy (which may be more damaging) 
- Meningitis 

• Polyneuropathy: e.g. Gullian-Barre, Miller-Fisher 
syndrome (GBS variant with descending weakness). 
Also consider this in bilateral palsies of the same 
CN.  

• Myasthenia gravis: a great mimicker.  

• Mononeuritis multiplex: various causes e.g. DM, 
SLE, HIV, etc.  

• Motor neuron disease 
 
Subsequent sections discuss isolated cranial nerve palsy. 
Before going there, always consider multiple CN lesions, 
and keep the ‘any pattern’ etiologies as a ddx. 
 
 

FACIAL	NERVE	PALSY	
 
Recall the innervation of the face. The first task is to 
distinguish btw LMN vs UMN facial palsy. 

• UMN lesion: Affects the contralateral lower face 
with sparing of the frontalis and orbicularis occuli. 
The lesion is in the subcortex or cortex – look for 
other localizing signs (e.g. ipsilateral hemiparesis) 
and approach as for stroke. A ddx is the LMN palsy 
affecting only specific facial nerve branches. 

• LMN lesion: Affects entire ipsilateral face. Lesion 
is at or distal to the facial nerve nucleus.  

 

LMN	facial	palsy	
 
Think through differentials by considering the anatomical 
course of the nerve. Intact taste sensation in ant 2/3 of 
tongue implies a lesion distal to the middle ear. Look for 
complications e.g. lagopthalmos (inability to close eyelid 
completely) causing exposure keratitis. 

• Pons: stroke, space-occupying lesion. Look for 
crossed hemiparesis. 

• Posterior fossa: base of skull, cerebellopontine 
angle lesions (esp if CN VII and CN VIII both 
affected) 
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• Petrous temporal bone: otoscopy and audiometry 
are the key investigations. 
- Bell’s palsy: common, acute-onset, idiopathic. 

Prognostication of severity may be done 
clinically with House-Brackmann scoring or 
with electroneurography. 

- Ramsay Hunt syn: otoscopy shows vesicles due 
to the zoster virus.  

- Cholesteatoma: usually with hearing loss and 
mass visible on otoscopy. 

- Mastoiditis complication: in a pt with hx of ear 
infection, hearing loss. CT the temporal bone. 

- Mastoid fracture 

• Parotid: tumor, mumps, surgery. A parotid tumor 
with facial palsy is likely malignant 

• Peripheries: e.g. mononeuritis multiplex, facial 
trauma, even NMJ and muscle causes. 

 
 

DIPLOPIA	&	EYE	MOVEMENT		
 

Approach	to	Diplopia	
 
Diplopia is the symptom of “seeing double”. Distinguish 
btw: 

• Binocular diplopia: present when both eyes are 
open, absent when one is closed. This is due to 
ocular misalignment and is discussed further: 

• Monocular diplopia: present when only one eye is 
open. Usually refractive error or local eye pathology 
e.g. cornea opacity/cataracts, lens dislocation, and 
retinal conditions. 

• Polyopia: seeing >2 images. This may be due to 
aberrant refraction e.g. irregular astigmatism, or a 
central cause e.g. migraine aura 

 
Approach to binocular diplopia: 

• Attempt to identify the palsy. Ask if the two images 
are horizontal, vertical, or oblique to each other. 
Ask which field of gaze exacerbates the diplopia – 
the worst position of gaze is the main action of the 
paretic muscle. Test versions (conjugate eye 
movements) in the 9 cardinal positions of gaze. 

• Test ductions by covering the ‘normal’ eye and 
testing the abnormal eye again.  

• Distinguish btw paretic etiologies (i.e. CN palsies, 
myasthenia) and restrictive etiologies (e.g. thyroid 
eye disease, orbital lesion) by doing forced duction 
test (anaesthetize the eye and attempt to move it 
with grasping forceps) 

• Look for other CN palsy, crosed hemiparesis, and 
cerebellar signs; ask abt other neuro symptoms 

• Consider etiology, in particular asking abt whether 
the onset was acute, subacute, or chronic (see 
approach to weakness). 

Cranial	nerve	palsies	
• CN VI palsy: horizontal diplopia worst on ipsilat-

eral gaze, esotropia, and head tilt to ipsilateral side. 
Examination reveals weak ipsilateral abduction. The 
vestibular-occular reflex is affected (as it works via 
the CN VI nucleus). Consider: 
- False localizing VI: due to raised ICP e.g. 

tumors, bleeds stretching CN VI along its long 
course. Look for papilloedema, CT the brain. 

- Localizing: e.g. pons, base of skull (esp naso-
pharyngeal CA), cavernous sinus, etc. 

- Ischemic: e.g. DM 
- Idiopathic: sudden-onset, usually recovers. 

• CN III palsy: Distinguish btw surgical and medical  
- Medical: the ‘down and out’, ptosed eye, with 

nystagmus and pupil sparing. This usually 
occurs in pts with microvascular risk fx (DM, 
hypertension), causing ischemia first affecting 
motor fibres in the nerve core. It improves 
with time without aberrant regeneration. If 
there is incomplete ptosis, pupil involvement, 
or other worrying sign of a mass lesion, a mass 
lesion cannot be ruled out; workup as for 
surgical CN III palsy (i.e. CT brain)  

- Surgical: a large unreactive pupil with relative 
sparing of eye movements. In this case, the 
superficial parasympathetic fibres of CN III are 
affected early by a compressive lesion, e.g. in 
the midbrain, cavernous sinus. Dangerous 
causes include transtentorial herniation due to 
raised ICP (e.g. post-traumatic bleed), and pos 
communicating artery aneurysm – workup with 
MRI angiogram, and if –ve in the presence of 
high clinical suspicion, 4-vessel angiogram 

• CN IV palsy: causes vertical diplopia, worse on 
near gaze. At rest, there is ipsilateral hyperopia, gaze 
and head tilt to the contralateral side & chin-down 
posture. Hyperopia is worse on contralateral gaze 
and ipsilateral head tilt (Parks-Bielchowsky test); 
CN IV palsy may be clearer on adduction and 
downward gaze. This is usu. traumatic or idiopathic. 

 

Brainstem	lesions	
 
Lesions to the brainstem occulomotor circuitry can cause 
gaze palsies. Learn the circuitry to make sense of these: 

• Internuclear opthalmoplegia (INO): adduction 
failure + nystagmus in the abducting (contralateral) 
eye, but convergence is spared (rules out NMJ 
cause). Lesion is in the ipsilateral median long-
itudinal fasciculus (MLF) of the midbrain. Common 
causes: multiple sclerosis, cerebrovascular accident.  

• One and a half syndrome: ipsilateral horizontal 
gaze palsy with contralateral INO, due to ipsilateral 
parapontine reticular formation (PPRF) and MLF 
lesion. E.g. a right PPRF+MLF lesion can impair all 
horizontal eye movements except abduction of the 
left eye. Etiologies are as for INO. 
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Other	lesions:	
• Myasthenia gravis: esp if there is also ptosis, if 

severity of diplopia is variable and fatigable. MG 
may affect the eyes only (ocular MG). Look for 
Cogan’s lid twitch and do tensilon test. 

• Miller-Fischer syn (a gullian-barre variant): acute-
onset, with areflexia. See approach to weakness. 

• Graves’ eye disease: the inferior rectus, medial 
rectus, and superior rectus may be affected in this 
order. Look for proptosis, lid lag, and other features 
of hyperthyroidism.  

• Orbital myositis: idiopathic inflammation of any 
extraocular muscle, with pain. 

• Frontal eye field lesion: bilateral inability to look 
contralaterally, with contralateral hemiplegia. As the 
CN VI nucleus is intact here, the vestibular-occular 
reflex is spared. 

 

PTOSIS	
 
Ptosis may herald a significant neurological lesion but 
also has innocent, non-neurological causes: 

• Mechanical: due to excess weight on the upper 
eyelid e.g. chalazion, preseptal cellulitis. This should 
be visible on examination. 

• Aponeurotic: due to dehiscence of the levator apo-
neurosis, either traumatic from contact lens wear or 
post-op, or spontaneous in the elderly.  

• Congenital: due to absent/weak levator muscle. 
Ptosis is usually unilateral, chronic, non-progressive, 
and appears better on downgaze (due to fibrosis) 

• Neurological: the discussion below focuses on the 
approach to neurological causes of ptosis. 

 

Neurological	ptosis	-	bilateral	
• NMJ: myasthenia gravis commonly presents as 

fatiguable bilateral ptosis (but possibly unilateral). 
See approach to weakness for workup.  

• Myopathy: myotonic dystrophy, oculoopharyngeal 
muscular dystrophy, chronic progressive external 
opthalmoplegia (mitochondrial myopathy) 

• Tabes dorsalis (syphilis) 

• Bilateral CN III e.g. in Guillain-Barre syndrome. 
 

Neurological	ptosis	-	unilateral	
• CN III palsy: Proceed as above – look for other 

cranial nerve involvement (e.g. midbrain lesion, 
groups of cranial nerves), and in lone CN III palsy, 
distinguish between surgical vs medical. 

• Horner syn: disruption of sympathetic innervation 
to head & neck causing ptosis, miosis, anhidrosis, 
and enopthalmos. The lesion is along the course of 
the sympathetic nerve supply: 

- Brainstem: stroke e.g. lateral medullary syn, in 
which case there is classically vertigo, ataxia 
and cerebellar signs, other cranial nerve lesions 
also causing dysphagia and hoarseness, pain 
and temperature sensation loss on ipsilateral 
face and contralateral limbs.  

- Spine: e.g. central cord syndrome (often with 
hx of trauma), syringomyelia, spine tumors, 
after spinal or epidural anaesthesia etc. Elicit 
relevant hx and characterize neuro deficits esp. 
in ipsilateral upper limb. 

- Lung apex: classically a pancoast tumor. Look 
for constitutional symptoms, weak & wasted 
T1 muscles, and cervical lymph nodes. 

- Neck: acute neck/face pain with Horner’s syn 
should prompt strong suspicion of carotid 
dissection (can cause stroke). Neck masses and 
radical neck dissection (e.g. thyroid cancer) can 
also affect ascending sympathetic nerves. 

• Causes of bilateral ptosis: can give unilat ptosis 
 

Horner’s	syn	-	Workup	
 
Refer to other sections for workup of other conditions. 
The etiology may be apparent, but if not, the following 
can be helpful: 
 
Confirmation of Horner’s: 

• Anisocoria is worse in dark (see approach to 
anisocoria) 

• Cocaine eye drop: noradrenaline reuptake inhibitor, 
will dilate eyes if sympathetic innervation is intact. 
Hence in Horner’s syndrome, pupils do not dilate 
with cocaine eye drops. 

 
Localization:  

• Examination: look for additional cranial nerve signs 
(brainstem), cerebellar signs (brainstem), long tract 
signs, ipsilateral upper limb deficits or wasting. Also 
examine the lung apices for consolidation 

• Pattern of anhidrosis: affects ipsilateral face and 
arm in brainstem and spine pathology, ipsilateral 
face alone in lung apex (arm fibres leave), and no 
anhidrosis in lesion above the carotid bifurcation. 

• Hydroxyamphetamine eye drops: releases stored 
noradrenaline from postganglionic nerve endings. 
In 1st or 2nd order neuron lesions (brainstem, spine, 
lung), postganglionic nerve endings are intact and 
pupils dilate. In 3rd order neuron lesion (carotid & 
above), pupils do not dilate. 

 
Workup for etiology: 

• Acute brainstem lesion: Stroke workup (see 
approach to weakness) 

• Suspect carotid dissection: MRI/MR angiogram. 
Act quickly as this can cause a stroke. 

• Other imaging: CT neck, chest X-ray or CT, etc. 
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PUPILLARY	DISORDERS	
 

Anisocoria	
 
Anisocoria is the inequality of pupil size. First determine 
which eye is abnormal: 

• Anisocoria worse in light: the larger pupil is 
abnormal because it fails to constrict 

• Anisocoria worse in dark: the smaller pupil is 
abnormal because it fails to dilate. 

• Physiological anisocoria: mild (1mm) anisocoria, 
same in light or dark, with normal pupil reflexes 

 
Abnormal dilated pupil: lesion in the parasympathetic 
supply, e.g. 

• Acute angle closure glaucoma: with eye pain, 
headache, and ↓ vision. See approach to red eye & 
loss of vision. 

• Surgical CN III palsy: look for ‘down and out’ 
eye and ptosis (but their absence does not rule out 
CN III palsy). See approach to diplopia and workup 

• Adie’s tonic pupil: reacts slowly to light but 
constricts in accomodation. Cause is idiopathic but 
thought to be infective. 

• Drugs: e.g. mydriatic eyedrops, anticholinergics e.g. 
hyoscine, ipratropium, sympathomimetic drugs.  

• Traumatic: rupture of pupillary sphincter. Inspect 
the eye. 

 
Abnormal constricted pupil: lesion in the sympathetic 
supply, e.g. 

• Horner’s syn: ptosis, miosis, and anhidrosis. See 
approach to ptosis for workup. 

• Anterior uveitis: see approach to red eye 

• Pontine lesions: e.g. large pontine bleed. 

• Drugs: opiate, cholinergics (e.g. organophosphate), 
miotics 

 

Sluggish	pupil	
 
A sluggish direct light reflex may be due to afferent (CN 
II) or efferent (CN III) pathway lesions. Do both direct 
and consensual light reflex, a swinging torch test, and the 
consensual (accomodation) reflex. 

• CN II lesion: There is a relative afferent pupillary 
defect (RAPD. Marcus Gunn pupil). On 
performing the swinging torch test, the pupil 
constricts when the contralateral eye is lit, but 
paradoxically dilates when it is lit. Causes: 
- Optic nerve lesion (before the optic chiasm) 

e.g. optic neuritis, ischemic optic neuropathy, 
severe glaucoma 

- Large retinal disease e.g. retinal detachment 
- Note: Cataracts, refractive error etc will not 

cause a RAPD. 

• CN III lesion: shining light into the eye causes 
only contralateral constriction 

• Argyll Robertson pupil: small pupil, unreactive to 
light, but constricts with accomodation. Rare but 
classic for 3° neurosyphillis. Take VDRL and FTA. 

• Adie’s tonic pupil: large pupil, sluggish to light, 
but constricts in accomodation.  

 
 

VISUAL	FIELD	DEFECT	
 
Visual field testing may be performed on confrontation, 
using a red hat pin, or more formally e.g. with humphrey 
perimetry. Several key patterns of defects are described, 
and most can be worked out from an understanding of 
the visual field pathway. 

• Monocular blindness: ipsilateral optic nerve or 
eye lesion. 

• Bitemporal hemianopia: optic chiasm lesion, e.g. 
pituitary adenoma, internal carotid artery aneurysm, 
craniopharyngioma. 

• Homonymous hemianopia: lesion beyond the 
optic chiasm, in the contralateral optic tract or 
occipital lobe. Variants: 
- Inferior quadrantanopia: lesion in contra-

lateral parietal lobe 
- Superior quadrantanopia: lesion in contra-

lateral temporal lobe. 
- Highly congruous: i.e. similar defect in left 

and right eyes – lesion is classically more 
posterior (occipital) 

• Altitudinal field defect: usually optic nerve 
pathology e.g. ischemic optic neuropathy often 
causes inferior altitudinal field defect 

• Loss of peripheral visual field (tunnel vision): 
often in glaucoma 
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Ocular pathology often presents with red eyes, loss of 
vision, or both. These are frightening for patients and 
may have long-term sequelae. Initial steps are: elicit 
symptom complex (red eye, loss of vision, pain, itch, 
headache, ↓ vision, photophobia), time course, examine 
both structure (anterior segment, pupils, fundoscope) 
and function (visual acuity, visual fields).  
 
 

RED	EYES	
 
The imperative is to distinguish harmless diseases from 
dangerous pathologies requiring emergent referral. Key 
differentiators are (i) unilateral vs bilateral, (ii) painful or 
painless, (iii) where is the redness - think anatomically 
along the layers of the eye. Peripherally, these are the 
conjunctiva, subconjunctiva, episclera, and sclera. 
Centrally, they are the cornea (keratitis), aqueous humor 
(glaucoma), iris (ant uveitis), and vitreous. Alternatively 
the redness may be outside the globe itself. 
 

Bilateral	red	eyes	
 
These are usually harmless, if there are no red flags of ↓ 
vision, photophobia, or foreign body sensation (grittiness 
in eye is acceptable). 

• Infective - conjunctivitis:  
- Bacterial: purulent discharge and sticky eyelids.  
- Viral: intense hyperemia with watering.  

• Allergic: watering and intense itch, associated with 
atopy e.g. rhinitis, asthma, or eczema. Time course 
varies and may be acute, seasonal, or perennial. On 
examination, there may be papillae mainly on the 
lower conjunctiva, but watch for the giant papillae 
and corneal involvement of spring catarrah (vernal 
keratoconjunctivitis) which can threaten sight. 

• Dry eyes (keratoconjunctivitis sicca): mild redness 
and discomfort, with slight blurring of vision worse 
on reading or watching TV. This is the most 
common cause of bilateral red eyes – it be a 1° tear 
film insufficiency or 2° (e.g. Sjogren syndrome). 

• Systemic: in unwell patients, do consider Steven-
Johnson or Kawasaki disease. 

 
 
 

Unilateral	red	eye	
 
These are potentially dangerous. Consider the location of 
redness, presence of pain, and any trauma or surgery. 
 
Localized globe redness (may involve whole eye in 
severe cases) 

• Subconjunctival haemorrhage: A painless, well-
demarcated area of visible blood in a well pt. This is 
usually spontaneous, or associated with a Valsalva 
maneuver (from coughing, sneezing, straining), and 
is self-limiting. 

• Episcleritis: mild irritation and sectoral (or diffuse) 
vascular congestion. This is usually self-limiting. 

• Scleritis: sectoral (or diffuse) vascular congestion, 
violaceous colour, more painful than episcleritis. 
There may be significant photophobia & watering. 
This is associated with autoimmune disease e.g. RA. 

 
Generalized globe redness: usually painful, ↓ vision ± 
photophobia. Examine anterior segment and pupils 
carefully. These conditions mainly affect the central 
layers of the eye and are serious. 

• Acute closed-angle glaucoma: always suspect esp 
in sudden-onset visual blurring, halos, ocular pain,  
headache. Tonometry is ideal but in its absence the 
most telling physical finding is an unreactive mid-
dilated pupil and ciliary injection. See approach to 
acute loss of vision.  

• Keratitis: Look carefully for corneal ulcer (white 
opacity), hypopyon (white exudate in ant chamber). 
There may be a foreign body sensation. Causes:  
- Bacterial: a corneal opacity which stains on 

fluorescein, often in a pt with improper (e.g. 
overnight) contact lens use. Scrape and culture. 

- Viral: branched dendritic ulcer on fluorescein 
stain with ↓ corneal sensation. Usually HSV. 

- Fungal: suspect if there is hx of trauma, 
chronic contact lens wear, ocular surface dx, 
steroid exposure, or immunocompromise. 

• Anterior uveitis (iritis): consensual photophobia 
(pain in affected eye on shining light into opposite 
eye), irregular pupil due to posterior synechiae 
(inflammed iris adhering to lens or cornea – absent 
if mild), with miosis, ciliary flush (red ring around 
iris) ± hypopyon. Slit lamp also shows keratic 
precipitates and aqueous flare. This is idiopathic or 
associated with the spondyloarthropathies. 

• Conjunctiva: possibly unilateral, but if so, search 
for underlying causes e.g. blocked nasolacrimal 
duct, trichiasis (eyelashes growing inwards) 
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Redness in eye with traumatic risk factors: 

• Trauma: take history for trauma, foreign body or 
chemical. Look for hyphema (ant chamber blood). 

• Endopthalmitis: consider in post-traumatic eyes 
(esp iatrogenic trauma i.e. surgery). This causes 
severe pain and visual loss, chemosis, hypopyon, 
loss of red reflex, RAPD, and poor fundal view.  

 

Redness	outside	globe	
• Orbit: red ± tender eyelids may be preseptal or 

orbital cellulitis. The clinical distinction btw the two 
is impt as orbital cellulitis is an emergency with risk 
of optic or intracranial sequelae 
- Preseptal cellulitis: in a well patient with 

normal vision and no red flags. 
- Orbital cellulitis: consider seriously if there is 

proptosis/chemosis, ↓ vision, opthalmoplegia 
or painful eye movements, and fever/toxicity, 
In doubt, CT orbits is confirmatory. The usual 
source of infection is sinusitis.  

• Eyelids:  
- Blepharitis: red, crusted lid margins.  
- Eyelid lumps: e.g. chalazion (subacute non-

tender swelling of blocked meibomian gland), 
stye (tender sebaceous gland infection), or the 
usual skin lumps.  

 

Workup	
• Harmless diseases - trial of therapy is appropriate  

• All others – refer for further workup. Urgency of 
workup depends on likelihood of sight-threatening 
rapid progression of the possible ddx, and on red 
flags: e.g. a painful and diffusely red globe, ↓ vision, 
corneal ulcer or haziness, hypopyon, hyphema, hx 
of trauma or recent eye surgery. 

  
 

ACUTE	LOSS	OF	VISION	
 
Classify these into four clinical pictures –  

• Painful visual loss with red eye: think ant segment. 

• Painless visual loss, abnormal fundoscopy: mainly 
posterior segment pathology  

• Painless visual loss, normal fundoscopy: consider 
nerve or brain pathology. 

• Transient visual loss: think neurologic disease. 
 

Painful	visual	loss	with	red	eye	
 
These are mainly anterior segment pathologies –  

• Acute closed-angle glaucoma: sudden onset eye 
pain, ↓ vision, headache, nausea, vomiting ± seeing 
halos around lights. On examination, the eye is red, 
congested with ciliary flush, unreactive pupil (fixed 
in mid-dilation), and the cornea may be hazy. Intra-
ocular pressure is inevitably high – do tonometry. 

• Serious causes of red eye (see red eye approach): 
infective (keratitis, endopthalmitis, orbital cellulitis), 
inflammatory (uveitis), or traumatic (hyphema)  

 

Painless	visual	loss,	abnormal	fundoscopy	
 
Posterior segment lesions may be structural or vascular. 
If available, indirect opthalmoscopy or slit lamp is easier 
and superior to fundoscopy. 

• Vitreous haemorrhage: sudden blurring of vision 
± floaters; fundoscopy shows blood and ↓ red 
reflex. Look for underlying cause e.g. trauma, DM 
neovascularization, retinal tear 

• Retinal detachment: sudden appearance of many 
floaters, and photopsia (flashes of light). There may 
be visual field compromise, ↓ visual acuity once the 
macula is involved, and eventually a relative afferent 
pupillary defect (RAPD). The retinal tear and 
elevation is visible on fundoscopy. 

• Retinal artery occlusion: Profound sudden visual 
loss & RAPD. Fundoscopy initially shows vascular 
narrowing ± embolus, then a pale fundus, and a 
cherry red spot at the fovea (disappears over days-
weeks). Workup for temporal arteritis (do ESR) and 
embolic source (see approach to weakness) 

• Retinal vein occlusion: usually subacute, visual 
loss may be mild to marked. Fundoscopy shows the 
‘blood and thunder fundus’, w flame haemorrhages, 
cotton-wool spots, disc swelling, and dilated veins. 
Workup for pro-thrombotic diathesis, vasculitis, 
and microvascular disease (atherosclerotic central 
retinal artery compresses vein, causing thrombosis). 

• ↑ ICP: raised intracranial pressure can cause blur 
vision. Fundoscopy shows bilateral papilloedema 
without RAPD. Look for other features of ↑ ICP 
(e.g. nausea, vomiting, headache, VI nerve palsy) 
Look for the cause – often with a CT brain. 
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Painless	visual	loss,	normal	fundoscopy	
 
Think nerve lesions – the pattern of visual field loss is 
the key distinguishing factor (see approach to visual field) 

• Optic nerve: unilateral visual loss, usu with RAPD, 
↓ colour vision, and any visual field defect. Optic 
disc may be swollen (anterior ION or optic neuritis) 
or normal (posterior ION) 
- Ischemic optic neuropathy (ION): more 

common in older pts, who may also report 
inferior altitudinal field defect (may or may not 
have ↓ vision). Etiology may be non-arteritic 
ION (microvascular dx – DM, HTN, lipids), 
or arteritic ION (vasculitis). It is important to 
exclude temporal arteritis (ask abt headache, 
scalp tenderness, do ESR, KIV temporal artery 
biopsy) as it may lead to bilateral visual loss. 

- Optic neuritis: more common in younger 
patients; there may be pain on eye movement. 
Etiologies include MS and other autoimmune 
dx, infective or post-infective causes. 

• Optic chiasm: lesions here (usually pituitary gland) 
causes bitemporal hemianopia. Most such lesions 
cause gradual ↓ vision, except pituitary apoplexy. 

• Optic radiation: homonymous hemiopia suggests 
a lesion in the contralateral optic radiation. Do 
neuro exam and CT/MRI brain for this infarct, 
bleed, or tumor. 

• Occipital lobe: Cortical blindness, can be bilateral. 
Eye exam is normal but do neuro exam.  

• Psychogenic: diagnosis of exclusion 
 

Transient	visual	loss	
 
Also known as amaurosis fungax, transient painless 
visual loss may be due to: 

• Ischemia: this may be a transient ischemic attack, 
vertebrobasilar insufficiency, ischemia to the retina 
(retinal artery occlusion) or optic nerve (ION). 
Workup urgently as for TIA (see approach to 
weakness), also look for retinal or optic nerve 
pathology and esp. rule out temporal arteritis. 

• Migraine aura: recurrent episodes of transient 
visual loss with a characteristic build-up. This is 
often bilateral, and with positive visual phenomena 
(e.g. flashes of light), but does not necessarily occur 
together with headache. 

• Seizures with aura: more commonly hallucination 
than blindness. Blindness may bilateral, and either 
ictal or postictal (cf. Todd’s paralysis) 

• Papilloedema: unilateral, brief (seconds) 
 
 

CHRONIC	VISUAL	LOSS		
 
A few diseases are responsible for the bulk of gradual-
onset, painless progressive visual loss. These may be 
asymmetrical. If onset was acute but untreated, exclude 
the causes of acute loss of vision. 

• Refractive errors: e.g. presbyopia. Improvement of 
visual acuity with pinhole suggests refractive error 
amenable to optical correction. 

• Cataract: pts also experience glare and ‘starbusts’ 
around lights, monocular diplopia, and ↑ myopia 
(due to change in refractive index of the lens). 
Fundoscopy shows ↓ red reflex. Look for 2° causes 
of cataract (e.g. DM, steroids) and other pathology 
that limits recovery potential after surgery. 

• Glaucoma: open-angle or chronic closed-angle 
glaucoma causes insidiously progressive visual loss, 
loss of peripheral visual field (‘tunnel vision’), and 
there may be halos around lights. Fundoscopy 
reveals increased cup-to-disk ratio (>0.6), or even 
optic atrophy if severe. Measure intraocular 
pressure e.g. using applanation tonometry – this is 
usually high (>21 mmHg). 

• Age-related macular degeneration (AMD): the 
most common cause of irreversible visual loss. This 
presents as poor central vision (loss or distortion). 
Fundoscopy shows macular drusen, atrophy, or 
neovascularization in dry AMD, or exudates and 
haemorrhage in wet AMD. Patients may also find 
the lines in Amsler grids wavy or irregular. 

• Diabetic retinopathy: the late sequelae of chronic 
poorly-controlled DM is retinopathy (which itself 
does not affect vision), then maculopathy. Perform 
fundoscopy for haemorrhages, exudates, macular 
edema, and neovascularization. If visual loss is 
acute, or there is sudden worsening, consider 
viterous haemorrhage or traction retinal 
detachment instead of maculopathy 

• Corneal blindness: e.g. trachoma, keratitis causing 
corneal opacification visible on careful anterior 
segment inspection. 

• Drug toxicity: e.g. hydroxychloroquine, ethambu-
tol 
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Hearing loss is a common sensory disorder at any age. 
Tinnitus is a perception of sound (e.g. buzzing, ringing) 
without auditory stimulus. Accompanying symptoms of 
ear dx include otalgia (ear pain) & otorrhoea (discharge)  
 
 

HEARING	LOSS	
 
Hearing loss may be conductive, sensorineural, or mixed. 

• Conductive: defect in sound conduction from the 
auricle, via the outer & middle ear, to the inner ear 

• Sensorineural: defect in mechanotransduction in 
the inner ear or neuro-transmission from CN VIII 
into the brain.  

• Mixed: both conductive and sensorineural. 
 

Initial	approach	
 
Confirm and describe the severity of hearing loss and 
functional impairment. Initial bedside clinical evaluation 
to distinguish conductive & sensorineural hearing loss: 

• Associated symptoms: otalgia, otorrhoea, and 
URTI sym suggests conductive causes. Vertigo & 
cranial nerve lesions suggest sensorineural causes. 

• Tuning fork tests: Strike a 512 Hz tuning fork and 
place its handle  
- Weber’s test: on the forehead btw the eyes.  
- Rinne’s test: on the mastoid bone behind the ear 

(bone conduction). Once this sound is no longer 
audible, hold the tuning fork’s vibrating end near 
the external auditory canal and ask if it is audible 
(air conduction). If so, air conduction is better 
than bone conduction (Rinne +ve), as is normal.  

• Bedside otoscopy: identifies outer ear pathology 
and tympanic membrane abnormalities, both of 
which cause conductive hearing loss. 

 

Interpretation	of	tuning	fork	tests	

 Weber Rinne 

Normal Equal in both ears Air conduction > 
bone conduction 

Conductive 
hearing loss  

Lateralizes to (louder 
in) bad ear * 

Bone conduction 
> air conduction 

Sensorineu. 
hearing loss 

Lateralizes to (louder 
in) good ear * 

Air conduction > 
bone conduction 

* Weber’s in bilateral hearing loss: equally loud in either ear 

Conductive	hearing	loss	
 
Narrow ddx based on otoscopy & associated symptoms. 
 
Otoscopy – abnormal outer ear:  

• Impacted cerumen: with ear fullness; obvious on 
otoscopy. If severe, consider keratosis obturans. 
Clean and re-examine for other dx! Hearing loss 
from this cause never exceeds 40dB. 

• Otitis externa: with otalgia, discharge, puritus, and 
erythema. Ddx bacterial infection from otomycosis 
(fungal spores). Treat and re-examine: beware the 
otitis externa 2° to otitis media + TM perforation. 
Note: pain may be referred to the ear from sites 
supplied by CN IX-X (e.g. pharynx, larynx).  

• Tumor: SCC, BCC. Usually misdiagnosed as otitis 
externa and only suspected after treatment failure. 

• Foreign body 
 
Otoscopy – abnormal tympanic membrane (TM): 

• Otitis media: ear fullness & pain (accumulated pus 
pressing on the TM), hearing loss (fluid preventing 
TM vibration), ± pyrexia or systemic upset. The 
TM appears bulging, red, and inflammed. 

• Otitis media with effusion (glue ear, secretory 
otitis media): due to poor middle ear ventilation or 
eustachian tube dysfunction. TM appears grey & 
dull ± prominent blood vessels ± bubbles. Always 
look for a cause – e.g. nasopharyngeal CA (esp if 
unilateral glue ear), swollen adenoids. 

• Chronic suppurative otitis media: a non-healing 
TM perforation, visible on otoscopy, causing mild 
hearing loss & otorrhoea (if active; dry if inactive).  

• Cholesteatoma: a growth of desquamated epithe-
lium which invariably becomes infected, causing 
conductive hearing loss & foul-smelling discharge. 
A chronically draining ear that fails to respond to 
antibiotics should prompt suspicion. Exam shows 
infected discharge, TM with attic retraction or TM 
perforation. Left alone, the cholesteatoma may 
erode adjacent structures, causing sensorineural 
hearing loss, facial palsy, vertigo, intracranial sepsis, 
and sagittal sinus thrombosis.  

• TM rupture: 2° foreign body, barotrauma, or head 
injury - usually apparent from hx. 
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Normal otoscopy: 

• Otosclerosis: bony overgrowth causing fixation of 
stapes. Hearing loss is usually bilateral, presenting 
btw late teens – 40 yrs old, and progressive; there 
may also be a component of sensorineural hearing 
loss. Surgical exploration confirms the dx. 

 

Sensorineural	hearing	loss	
 
Distinguishing unilateral vs bilateral is helpful, as is 
tempo of onset. Do full neuro exam esp cranial nerves. 
 
Unilateral – sudden-onset: 

• Vestibular neuritis: sudden-onset hearing loss and 
bad vertigo, often after viral URTI. See approach to 
giddiness – dizziness recovers but hearing may not.  

• Idiopathic sudden sensorineural hearing loss: 
acute onset hearing loss ± tinnitus, or blocked ear. 
By defintion, otoscopy and MRI must be normal 
(MRI excludes a stroke and haemorrhage into an 
acoustic neuroma). Exclude hyperthyroidism and 
syphillis which are reversible causes, as well as DM 
and hepatitis if high-dose steroids are considered. 

• Cerebrovascular: sudden-onset sensorineural loss, 
vertigo ± other CN deficits – due to stroke or TIA 
affecting inner ear or brainstem 

• Neurological: e.g. multiple sclerosis.  
 
Unilateral – episodic or chronic: 

• Meniere dx: episodic aural fullness, hearing loss or 
tinnitus, severe vertigo with nystagmus, nausea/ 
vomiting, lasting up to 4h. Sensorineural hearing 
loss is initially unilateral, low-frequency, and present 
only during attacks, but may progress to become 
permanent or bilateral.  

• Acoustic neuroma (cerebellopontine angle tumor): 
usually expands slowly but haemorrhage into the 
tumor can cause sudden symptoms including CN 
VII deficit (rare otherwise). 

• Post-infective: residual hearing impairment after 
meningitis (esp children) or labyrinthitis 

 
Bilateral: 

• Presbycusis: a progressive degenerative disease of 
the elderly, presenting as symmetrical sensorineural 
hearing loss most affecting higher frequencies. Loss 
of hair cell receptors causes difficulty hearing in a 
noisy environment. 

• Noise exposure: elicit occupational or recreational 
exposure to loud noise. 

• Drug ototoxicity: fr aminoglycosides, frusemide, 
chemo (cisplatin, 5-FU), erythromycin, tetracycline, 
etc. Take a full drug hx and elicit risk factors e.g. 
poor renal function. 

• Systemic: anemia, hypo/hyperthyroid, autoimmune  

Either	type	of	hearing	loss:	
• Mixed hearing loss: due to pathology of both 

middle and inner ear, e.g. cholesteatoma with local 
invasion, otosclerosis involving ossicles & cochlea, 
chronic otitis media, tumors. 

• Trauma: causes sensorineural hearing loss due to 
temporal bone fracture, or conductive hearing loss 
due to ossicular chain disruption  

• Congenital: conductive loss e.g. outer ear atresia, 
ossicular chain malformation or sensorineural loss 
e.g. inherited, intrauterine infection. This may be 
apparent from birth or progressive with age, 
syndromic or non-syndromic; ask for family hx 

 

Workup	
 
Further workup is usually unnecessary when otoscopy 
reveals apparent pathology, or there is a clear clinical 
diagnosis of presbyacusis or Meniere’s dx. In other cases, 
workup is advisable. Note that the Weber test is 
unreliable – even if it does not lateralize, sudden hearing 
loss requires further evaluation for sensorineural dx.  
 
Formal audiometry: quantifies hearing loss & clearly 
distinguishes conductive vs sensorineural. Includes: 

• Pure tone testing: quantify air & bone conduction. 
Presbyacusis affects high frequencies more than low 
frequencies, noise-induced loss affects 4000 Hz 
more than any other frequency, and Meniere’s dx 
causes low-frequency hearing loss. 

• Speech audiometry: functional test, also suggests 
whether hearing aids alone will be useful. 

• Tympanometry/Impedance Audiometry: measures 
middle ear impedance. Type A is normal. Type B 
(flat trace) reflects absent tympanic membrane 
mobility, e.g. in perforated tympanic membrane or 
middle ear effusion. Type C (peaks at negative 
pressure) indicates negative middle ear pressure e.g. 
eustachian tube dysfunction. 

• Otoacoustic emission: tests for integrity of outer 
hair cells. 

• Brainstem auditary evoked responses: to determine 
site of sensorineural hearing loss, and for objective 
testing if pt cannot give reliable voluntary answers.  
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Other tests include: 

• Examination of nasopharynx: in unilateral otitis 
media with effusion to exclude nasopharyngeal CA. 

• MRI internal acoustic meatus: for unilateral 
sensorineural hearing loss to rule out acoustic 
neuroma, CVA, and MS. MRI is usually normal as 
viral, autoimmune, and microvascular causes show 
no changes. 

• CT temporal bone: for unexplained conductive 
hearing loss. 

 
 

TINNITUS	
 
Chronic tinnitus is a very frustrating symptom – at times 
causing insomnia so bad that it may drive a patient into 
depression and suicide. Key diffferentiators are (i) the 
presence or absence of hearing loss, and (ii) the character 
of tinnitus (nonspecific, pulsatile, or clicking). 
  

Hearing	loss	with	nonspecific	tinnitus	
 
Just as disorders of somatic sensation may present with 
either numbness (-ve symptom) and/or parasthesia (+ve 
symptom), auditory nerve pathology can cause both 
sensorineural hearing loss (-ve symptom) and/or tinnitus 
(+ve symptom). Hence, pts with sensorineural hearing 
loss may complain of tinnitus. This is usually non-specific 
but exclude pulsatile, clicking, or objective tinnitus (see 
next section). The etiologies and workup of hearing loss 
with tinnitus is as for sensorineural hearing loss. 
 

Tinnitus	with	no	hearing	loss	
 
Listen for objective tinnitus (can be heard by both pt and 
dr), which may be pulsatile, clicking, or due to an insect 

• Pulsatile tinnitus: tinnitus sounding like ‘gushes’ 
(of blood) or like a ‘hearbeat’ often has good reason 
to sound such. The etiology is commonly vascular – 
paraganglioma (e.g. glomus jugulare), dural arterio-
venous fistula, or arterial bruit from stenosis. This 
should prompt investigation (MR or angiography) 

• Clicking tinnitus: often palatal myoclonus due to 
underlying brainstem dx or multiple sclerosis, 
spasm of middle ear muscles, or temporo-
mandibular joint dysfunction.  

• Respiration sounds: eustachian tube dysfunction.  

• Buzzing sounds: consider an insect in the external 
ear. 

• Auditory hallucinations: in temporal lobe epilepsy 
or psychiatric dx (e.g. schizophrenia, depression – 
may be voices or just sounds). 
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Difficulty speaking or abnormal speech may be: 

• Dysarthria: difficulty articulating the sounds in 
speech 

• Dysphonia: difficulty producing sounds, often 
with hoarseness or change in voice quality. 

• Dysphasia: difficulty in using meaningful language; 
this is an issue with the content of speech rather 
than its production. 

 
 

DYSPHASIA	
 

Types	&	interpretation	
 
Identify the type of dysphasia by eliciting whether speech 
is fluent, naming is affected, and comprehension is intact. 
The classic aphasia syndromes are: 

• Broca (expressive) dysphasia: Comprehension is 
preserved but speech is not fluent and naming is 
affected – patients are often frustrated that they are 
unable to express something, but can follow a 
single step gesture. The lesion is in the left frontal 
lobe. Look for right hemiparesis. 
Note: Nominal dysphasia, a temporal-parietal lobe lesion, 
is distinct from Broca dysphasia. These pts can speak 
fluently but cannot find the name for people or objects. 

• Wernicke (receptive) dysphasia: Speech is fluent 
but meaningless as comprehension is affected. 
Patients are not able to follow single step gestures. 
The lesion is in the left temporal lobe 

• Conduction dysphasia: comprehension and 
output is preserved but repetition is affected. The 
lesion is in the left arcuate fasciculus. Pathology is 
subcortical not cortical, but mimics cortical. 

• Global dysphasia: both expressive and receptive 
aphasia, e.g. large MCA stroke. 

 

Workup	
 
Dysphasia reflects a disturbance in cortical function, 
most commonly arising in the context of cerebrovascular 
disease, in which case it localizes the lesion to the 
dominant cerebral cortex – usually the left cortex, but 
occasionally on the right in a proportion of left-handed 
individuals. Look for other cortical signs and neurologic 
deficits (e.g. right hemiparesis, visual field disturbances) 
to further localize the lesion – the diagnosis should be 
apparent.  
	

DYSARTHRIA	
 
Dysarthria is a neuromuscular speech disorder arising 
from a lesion in the neuroaxis from cortex to vocal 
muscles. Specific sounds stress certain anatomic parts – 
e.g. ‘la la la’ (tongue), ‘ma ma ma’ (lips), ‘ka ka ka’ (throat) 
and ‘british constitution’ or ‘baby hippopotamus’ test 
coordination. 
 

Characterization	of	voice	
 
Not all dysarthria sounds alike but it can be quite difficult 
to recognize the exact type. Their descriptions are below 
but they don’t mean anything unless you hear one 
yourself. 

• Spastic dysarthria: a stiff, ‘hot potato’ voice  

• Flaccid dysarthria: a nasal, breathy speech. 

• Cerebellar (ataxic) dysarthria: speech is staccato 
– words are broken up into syllables separated by 
noticeable pauses with equal and excessive stress on 
each syllable. Speech is also described as explosive 
as there is excessive variation in the loudness of 
each syllable, with noticeable increased effort. 

	
Etiology	
 
Speech abnormalities tend not to be a lone presenting 
complaint; look for other neurological deficits to help 
localize the lesion.  

• Spastic dysarthria (pseudobulbar palsy): bilateral 
UMN lesion e.g. pseudobulbar palsy (UMN CN 
IX-X) due to stroke (has to be be bilateral as lower 
CNs get bilateral input). Look for dysphagia, brisk 
jaw jerk, and emotional lability. 

• Flaccid dysarthria (bulbar palsy): due to LMN 
lesion affecting CN X, e.g. medullary stroke (look 
for other signs), base of skull or jugular foramen 
lesion, NMJ dx e.g. myasthenia gravis, and GBS. 

• Cerebellar dysarthria: deficit is in the cerebellar 
control circuit; ataxic speech parallels ataxic gait. 
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DYSPHONIA	
 
The presenting complaint here is hoarseness of voice, 
which may also described as harsh, rough, or breathy. 
The majority of cases are due to laryngeal causes, with 
neurological causes forming a minority. 
 

Laryngeal	causes	
	
Acute infective picture: 

• Acute laryngitis: hoarseness, loss of voice, and 
odynophagia; improving with vocal rest and lasting 
<3 weeks. Elicit hx for the usual causes i.e. URTI, 
irritant inhalation (e.g. smoke), or acute vocal strain. 

• Adjacent infection: peritonsillar abscess causes a 
‘hot potato’ voice (muffled, thickened), with throat 
pain, odynophagia, trismus, and pyrexia. 

 
Chronic inflammation: from chronic irritation 

• Chronic laryngitis: hoarseness, frequent throat 
clearing, persistent cough or dyspepsia. The pt may 
trace the hoarseness to a bad URTI that never 
resolved. Other causes are irritant inhalation (e.g. 
cigarette smoke), GERD, or vocal abuse. 

• Vocal cord nodules (singer’s nodules): hoarsensss 
fluctuates day-to-day, improving on weekends, with 
rest, or with speech therapy. This is common in 
young pts, due to vocal abuse – elicit a social and 
occupational hx (e.g. in teachers, singers, actors). 

• Vocal cord polyps, cysts: hx is as for vocal cord 
nodules, but do not improve on speech therapy. 
Flexible nasoendoscopy or stroboscopy may reveal 
subtle differences from nodules. 

• Reinke’s edema (polypoid corditis): submucosal 
edema, presents similarly to vocal cord nodules. 
Causes are usually vocal abuse, chronic smoke, 
reflux, or hypothyroidism. 

 
Neoplastic 

• Laryngeal cancer: usually persistent, progressive, 
non-fluctuating hoarseness. This must be ruled out 
especially in older pts with risk factors e.g. chronic 
smoking or alcohol. Associated symptoms include 
cough, blood-stained sputum, referred otalgia, 
lymphadenopathy, cachexia, dyspnoea, dysphagia.  

• Benign neoplasms: e.g. laryngeal papillomatosis 
(HPV associated) 

 

Neurological	causes	
 
In neurological pathology, dysphonia may also come with 
difficulty swallowing or airway protection, or inspiratory 
stridor due to obstruction (esp. bilateral vocal cord 
paralysis). Consider - 

• Central 
- UMN: e.g. medullary infarct.  
- Parkinson’s dx: hypophonic monotone. Look 

for other fx e.g. tremor, hypomimia, etc. 

• Recurrent laryngeal nerve damage: voice is 
usually not ‘hoarse’ per se but weak and breathy. 
Injury can occur anywhere along its long course 
from skull base – neck – chest – aortic arch – 
thyroid, e.g. from: 
- Malignancy: e.g. of lung or thyroid. Ask abt 

cough, haemoptysis, weight loss, palpate for 
thyroid nodules and do chest X-ray. 

- Iatrogenic injury: e.g. surgery on thyroid, 
thorax, carotid, or C-spine 

- Aneurysm of aortic arch 

• NMJ – myasthenia gravis: fluctuating, fatigable 
hoarseness, sometimes dysphagia and stridor 

• Other nerve pathology: multiple sclerosis, guillain-
barre syn, demyelinating dx, motor neuron dx. 
Dysphonia tends not to be a prominent feature in 
these diseases, but may be present. 

 

Other	causes		
• Idiopathic: 1/3 of cases are idiopathic, possibly 

viral in etiology 

• Voice deterioriates twds end of day: muscle tension 
dysphonia, glottic insufficiency 

• Voice worse on phone or during public speaking: 
spasmodic dysphonia 

• Associated autoimmune or rheumatological disease 
may affect the cricoarythenoid joint. 

 

Workup	
 
URTI and hoarseness clinically due to laryngitis should 
receive no further investigation unless prolonged ≥ 3 
wks. Hoarseness ≥ 2 wks without URTI symptoms 
should be investigated. Workup includes: 

• Physical exam: of ENT tract (ears, airway, throat), 
thyroid, cervical lymph nodes, and neuro exam. 

• Flexible nasoendoscopy: for direct visualization 
of the vocal cord and lesions e.g. inflammation, 
edema, cancer. Look at cord mobility – vocal cord 
palsy implies a neurological etiology. 

• Videostroboscopy: slow-motion visualization of 
vocal cord movement to pick up subtle pathology. 

• CT: skull base to lung hilum, looking for neoplastic 
lesions involving the recurrent laryngeal nerve 
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Cognitive symptoms, instead of somatic complaints, is 
often the presentation of disease. Acutely, this presents 
as delirium (acute confusional state) to a spectrum of 
decreased consciousness from drowsiness to coma 
(unarousable unresponsiveness). This heralds a serious 
medical condition requiring urgent workup, and must not 
be mistaken for the chronic and gradually progressive 
cognitive symptoms of dementia or depression, which 
are close differentials (see table).  

 
Glasgow	Coma	Scale	

 Eyes Verbal Motor 

1 No eye opening No sounds No movement 

2 Open eyes in 
response to pain 

Incomprehensible 
sounds 

Extension to 
pain (decrebrate) 

3 Open eyes in 
resp to voice 

Inappropriate 
words 

Flexion to pain 
(decorticate) 

4 Open eyes 
spontaneously 

Confused speech Withdrawal to 
pain stimuli 

5 - Orientated  Localizes pain 

6 - - Obey 
commands 

Add up the scores: e.g. E2V2M4 = GCS 6. Min GCS = 3 
Elicit pain: e.g. supraorbital or nailbed pressure, sternal rub 
Intubation or tracheostomy invalidates the verbal component  

 

A number of objective quantification scales have been 
developed. The Glasgow Coma scale (GCS) has its 
roots in trauma but is used in many acute settings. The 
Abbreviated mental test (AMT) is a useful screening 
tool but cannot ddx delirium, dementia, depression, focal 
neurology (e.g. aphasia), and seizure-related pathology 
(nonconvulsive status, postictal status). 
 

	Abbreviated	Mental	Test	(Singapore	version)	

Preconditions: ensure language, hearing 
Give memory phrase at start (“37 Bukit Timah Rd”) 

 

1. Where are we now? 1 pt 
2. What is his / her job? (Doctor, nurse) 1 pt 
3. What time is it now? (to nearest 1h) 1 pt 
4. What year is it now? 1 pt 
5. Which year were you born in?  1 pt 
6. How old are you now? (± 1 year) 1 pt 
7. What is your home address?  1 pt 
8. Who is our current prime minister? 1 pt 
9. Count backwards from 20 to 1 1 pt 

10. Recall memory phrase  
 

1 pt 

Abnormal score: 
< 8: unadjusted  
< 7:  0-6 yrs education 
< 9: >6 yrs education 

Interpretation: abnormal 
score may mean delium, 
dementia, or depression. 

This is but a screening tool. 

	
Differentiating	common	confusional	states	in	the	elderly	

 Delirium Dementia Depression 

Onset & Course Acute onset (days)  
& fluctuating course 

Insidious onset (months-years)  
& progressive course (may fluctuate) 

Variable onset, if acute a  
stressor may be identifiable. 

Orientation Disorientated Clear until late stages Usually unimpaired 

Attention Inattention, unable to talk Attentive, often cooperative Inattentive, not interested to talk 

Memory 
Poor memory 

Consistent pattern of amnesia, affecting 
short-term memory  
more than long-term memory.  

Variable pattern of amnesia, affecting 
recent & remote events equally; may 
give ‘don’t know’ ans 

Insight 
Incoherent and illogical 

May deny memory problems (attempt 
to minimise disability), confabulate, or 
have catestrophic rxn. 

Present or impaired. May be 
concerned abt memory loss (attempt 
to emphasize disability) 

Hallucinations Simple visual hallucinations  
& illusions are common 

Uncommon (except lewy body 
dementia - visual hallucinations) 

Mood-congruent hallucinations 
possible e.g. derogatory voices 

Delusions May have transient &  
fragmented delusions 

Delusions of theft common  
(e.g. maid steals items)  

Mood-congruent delusions possible 
e.g. nihilistic, poverty 

Sleep Disturbed sleep-wake cycle Sleep-wake reversal; sun-downing Early-am awakening characteristic 
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ACUTE	ALTERED	MENTAL	STATE	
 
Two overlapping clinical pictures are described:  

• Decreased consciousness: variably described as 
drowsiness, stupor, or coma – it is best to use 
objective measures e.g. GCS.  

• Delirium: often a confused or agitated pt – but an 
unusually quiet pt may have hypoactive delirium. 

 

Decreased	consciousness	
 
Pathophysiology: Consciousness requires the function 
of the brainstem reticular activating system, plus ≥1 
cerebral cortex. Hence, the cause of ↓ GCS may be: 

• Primary brain lesion: this may be a structural 
lesion involving bilateral hemispheres/brainstem or 
large enough to cause mass effect, or a generalized 
non-structural lesion (e.g. seizure) 

• Secondary manifestation of systemic pathology:  
toxic, metabolic, or endocrine derangements which 
affect bilateral brain structures. 

 
Approach: an impt early step is to distinguish structural 
brain from systemic causes. Key discriminators: 

• Focal neurological deficit: esp. of cranial nerves 
or dysfunctional brainstem reflexes (e.g. light, doll’s 
eyes, vestibuloocular, cornea, cough & gag reflex) 
suggest structural brain pathology 

• Signs of ↑ ICP: unilateral dilated pupil (surgical 
CN III), lateral gaze palsy (stretched CN VI), 
hypertension & bradycardia (Cushing’s reflex), 
vomiting, papilloedema, abnormal respi patterns 
suggest structural brain pathology 

• Headache, meningism: structural brain pathology 

• Involuntary movements: seizures, asterixis, etc 
suggest metabolic pathology. 

 

Delirium	
 
This is a clinical diagnosis. Its features, according to the 
confusion assessment method, are: 

• Course: Acute onset and fluctuating course. Take 
collateral hx to elicit baseline cognition and how 
this is an acute change. Beware – at times the pt 
may not appear delirious. 

• Attention: Inattention 

• Mental: Disorganized thinking (e.g. hallucinations) 
or altered level of consciousness. Delirious patients 
may both be hyperactive (agitated, hallucinating) or 
hypoactive (more often missed), or in between. 

 
Pathophysiology: precipitating insults superimposed on 
background vulnerability may manifest as dysfunction of 
the organ of least reserve. In the elderly, this organ is 
often the brain. Therefore, delirium is usually not due to 
structural brain lesions. 

Etiology:	structural	brain	lesion	
 
The neurological exam may localize the lesion. In terms 
of etiology, a structural brain lesion may be: 

• Vascular: stroke (infarct or bleed – drowsiness can 
be prominent in brainstem stroke), SAH. Look for 
the cause of this cerebrovascular episode. 

• Trauma: haemorrhage (EDH, SDH, SAH), diffuse 
axonal injury. A forgotten episode of mild head 
injury can present months later as SDH. 

• Space-occupying lesion: tumor, abscess, hydro-
cephalus 

 

Etiology:	non-structural	causes	
 
Likely precipitants are broad; a framework is helpful. 
One mnemonic is ‘VITAMIN C’: 

• Vascular:  
- Hypertensive encephalopathy. Take BP. 
- Hypoperfusion: AMI, heart failure, shock. 

Look for signs and symptoms, do ECG. 

• Infective: 
- CNS: meningitis, encephalitis, cerebral malaria 
- Systemic: sepsis, pneumonia, UTI. Identify 

localizing symptoms and signs (see approach to 
fever) 

• Toxins: 
- Substances: intoxication or withdrawal of 

alcohol or drugs, poisoning/overdose. Look 
for toxidromes & symptom clusters e.g. 
Wernicke encephalopathy – ataxia, confusion, 
opthalmoplegia. This is usually but not always 
due to alcohol. A confused pt with bizzare 
nystagmus should receive immediate thiamine! 

- Drugs: eg anticholinergics, narcotics, sedatives, 
antihypertensives, anticonvulsants, many more. 
Take drug hx, ask if new meds have been 
started, and ask abt traditional medicine. 

• Autoimmune: CNS vasculitis, cerebral lupus. Rare. 

• Metabolic & endocrine: do glucose, UECr, LFT, 
ABG as a minimum. 
- Glucose: Hypoglycemia or HHS/DKA 
- Electrolytes: imbalances, over-rapid correction 

(central pontine myelinolysis). 
- Pulmonary: hypoxia, hypercapnia 
- Liver: Hepatic encephalopathy 
- Renal: uremia, dehydration 
- Endocrine: thyroid storm, myxedema coma, 

adrenal insufficiency 
- Vitamin deficiency e.g. B12, folate, thiamine 
- Environmental: heatstroke, hypothermia 

• Ictal (Epilepsy): absence seizures, post-ictal state 
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• Comfort factors 
- Urinary or fecal retention. Palpate for bladder. 
- Severe pain: e.g. unknown fractures. Examine. 

• Others: psychogenic stupor (depression, psychosis) 
 

Workup	
 
Basics: vitals + SpO2, blood glucose, FBC, UECr, ABG 
LFT, ECG are assumed.  
 
Suspect structural cause:  

• CT brain initially; MRI is more sensitive. Image 
before lumbar puncture. 

• Detailed neuro exam. Note: bilateral miosis or 
mydriasis may be due to toxins and not neurology. 

 
Suspect non-structural cause: based on suspicion - 

• Infective: urinalysis, urine culture, blood culture, 
CXR, lumbar puncture, other serologies.  

• Inflammatory markers e.g. CRP, procalcitonin 

• Endocrine: thyroid, adrenal function. 

• Drug: Serum drug levels, toxicology screen  

• EEG if uncertain whether there are seizures 

• Others:: B12, folate, ferritin, autoimmune, endocrine 
 
 

CHRONIC	COGNITIVE	DECLINE	
 
The presenting complaint may be memory loss, cognitive 
dysfunction, or behaviour symptoms. Dementia (DSM V: 
major cognitive impairment) is a diagnosis of exclusion; 
hence, the approach is to -  

1. Characterise the cognitive symptoms 
2. Explore reversible causes 
3. Assess dementia subtype 
4. Assess function and care issues 

 

1.	Characterise	the	cognitive	symptoms	
 
a) Evaluate cognitive function - elicit history from 
patient and family; consider domains of -  

• Amnesia: short & long-term memory loss, losing 
things, confabulation or catestrophic reaction 

• Aphasia: difficulty finding words, expressing self, or 
any other communication issue.  

• Apraxia: difficulty buttoning, dressing, feeding, or 
using TV remote, etc. 

• Agnosia: gets lost in familiar places, difficulty 
recognizing familiar people or objects, 

• Executive function: difficulty handling money or 
making plans, poor decision-making, increasingly 
disorganized. 

b) Evaluate functional impact – consider social or 
occupational functioning, loss of independence in 
community, home and self-care.  
 
c) Formal assessment – do  

• Mini Mental State (MMSE): as below 

• Clock-drawing: a quick examination 

• Formal neuropsychological testing – especially if 
the diagnosis is uncertain, atypical, or MMSE is 
‘normal’ in a previously highly-educated individual 
(MMSE is insensitive for such individuals) 

 
	

	Mini	Mental	State	Exam	(Singapore	version)	

Orientation: Time: Time, day, day of 
month, month, year  

Place: Ward, floor, hospital, 
closest MRT, country 

5 pt 
 

5 pt 

ST memory: Registration of 3 objects 
Recall of 3 objects (do later) 

3 pt 
3 pt 

Attention: Serial 7s 5 pt 

Recognition: Name 2 objects 2 pt 

Language: Write a sentence 
Follow written command 
Repeat ‘no ifs ands or buts’ 

1 pt 
1 pt 
1 pt 

Visualspatial: Draw double pentagon 1 pt 

Motor seq: 3-stage command 3 pt 

>24:  Normal for O-lvl education * 
20-24:  mild dementia 
10-19:  moderate dementia 
<10: severe dementia 

* Scores are 
affected by 
educational 

level 

 

2.	Explore	reversible	causes	
 
Any reversible component should be identified as this 
may be a potential target for intervention. Consider: 
 
Psychiatric disease: 

• Depression (pseudodementia): ask abt mood, 
interest, and other depressive symptoms. Look for 
depressed affect & social withdrawal. 2° mood 
symptoms may appear in dementia; if depression 
develops before amnesia, suspect pseudodementia. 

• Late-onset schizophrenia: atypical presentation 
of schizophrenia – prominent negative symptoms 
disorganized, withdrawn behaviour) with fewer 
positive symptoms (e.g. hallucinations) may mimic 
the behavioural and psychological symptoms of 
dementia, from which it must be distinguished. 

• Dissociative amnesia: sudden inability to recall 
personal information pertaining to traumatic or 
stressful memories, but no problems forming new 
memory. Usually in younger pts.  
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Medical disease: e.g.  

• Neurologic: e.g. subdural hematoma, brain tumor, 
normal pressure hydrocephalus (triad of cognitive 
impairment, gait distubance, urinary incontinence), 
brain tumor. CT/MRI brain is part of the routine 
dementia workup. 

• Endocrine: hypothyroidism may mimic dementia. 
Do thyroid function tests. 

• Metabolic: deficiency in B12/folate (reasonable 
screening tests for all), thiamine, or hepatic 
encephalopathy.  

• Toxic: alcoholic (Korsakoff’s dementia), heavy 
metal poisoning, medication (e.g. diazepam) 

• Infective: neurosyphillis, HIV. Consider VDRL, 
HIV screen in high-risk populations. 

 

3.	Consider	dementia	subtype	
 
Dementia is diagnosed in the presence of acquired 
cognitive impairment in ≥1 domain, interfering with 
independent function, and not better accounted for by 
delirium or another mental disorder. Where cognitive 
deficits and functional impairment is mild, the diagnosis 
of mild cognitive impairment can be made –   
 
The dementia subtypes can be distinguished: 

• Alzheimer’s dementia: slowly progressive, usually 
with prominent amnesia. 

• Vascular dementia: irregular stepwise progression, 
hx of stroke and chronic infarcts on brain imaging,  

• Lewy body dementia: early visual hallucinations, 
parkinsonism, exacerbation of parkinsonism with 
antipsychotic drugs 

• Frontal-temporal dementia: an early personality 
change (e.g. disinhibition, apathy), profound 
aphasia, prominent frontal lobe atrophy on imaging. 

• Parkinson’s disease dementia: dementia occurs 
late, when parkinson’s dx is well established. 

 

4.	Assess	function	and	care	issues	-			
 
This is important. Consider –   

• Function: community, home-care, and self-care 

• Risk: fire risk (leave stove unattended), risk of 
unwise decisions or exploitation 

• Behaviour and psychological symptoms in dementia 
(BPSD): e.g. agitation, depression, anxiety, sleep-
wake reversal, delusions of theft etc. 

• Caregiver issues: care needs, caregiver coping 

• Feeding: interest in food and ability to feed 
declines as a natural progression of dementia 

• Advanced care planning 
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This section discusses obviously psychiatric disturbances 
in perception, thoughts, mood, and behaviour. Somatic 
symptoms may well be the presentation of psychiatric 
disease and these are described in the relevant chapters. 
Always first consider delirium and organic disease before 
psychiatric illness – see previous chapter on confusion 
and memory loss. 
 
These psychiatric symptoms require no less rigour in 
differential diagnosis, but with little aid from physical 
signs or lab tests. This chapter focuses on translating 
symptoms into a differential diagnosis; refer to other 
texts for descriptions of psychopathology, or diagnostic 
criteria for individual conditions. Basic knowledge of 
psychiatric history, mental state exam, and conditions is 
assumed.  
 
Beyond diagnosis, it is important to formulate the dx’s 
etiology by identifying the predisposing, precipitating, 
perpetuating, and protective factors in the 3 domains of 
biological, psychological, and social factors. Risk of harm 
to self or others, suicide and homicide must be assessed. 
 
 

PERCEPTUAL	DISTURBANCES	
 

Perceptual	abnormalities	
 
Perceptual disturbances commonly presents as a pt who 
saw or heard something that others did not. Determine if 
these are true hallucinations as only these diagnostically 
significant.  

• True hallucinations: perception without stimuli. 
These have the qualities of true precepts (lifelike, 
vivid), are perceived to come from external space 
(‘outside my head’), cannot be terminated at will, 
and tend to be persistant. Elicit these features  

• Pseudohallucination: as for hallucinations, but 
the pt recognizes either that the percept is from 
‘within the mind’, or that they are unreal (insight 
intact).  

• Illusion: misperception of external stimuli (e.g. a 
mirage in the desert). This is vivid and involuntary 
but insight is intact. ↓ level of consciousness (e.g. in 
delirium) predisposes to illusions.  

• Imagination: voluntary perception from within the 
mind. 

 

Approach	to	hallucinations		
 
Not all hallucinations occur in schizophrenics. Elicit the 
hallucination’s content, characteristics, and the context 
(e.g. medical state) in which they occur. 

• Schizophrenia: third-person auditory hallucination 
(referring to pt as ‘he’/’she’) that anticipate, echo, 
or repeat the pt’s thoughts, give a running 
commentary on the pt’s actions, or discuss the pt 
are first-rank symptoms of schizophrenia. Second-
person auditory hallucinations may be consistent 
with schizophrenia, esp. if mood-incongruent and 
resented by the pt. Assess for other features – 
delusions, first-rank symptoms (see delusions), 
loosening of associations, thought disorders e.g. 
neologism, disorganized behaviour, and negative 
symptoms. 

• Depression: voices with derogatory and mood-
congruent content (‘you are a failure’) point to 
depression. Elicit mood symptoms (see mood).  

• Schizoaffective disorder: suspect if there are 
symptoms of both schizophrenia and depression, 
with hallucinations/delusions for at least 2 weeks in 
the absence of an affective episode.  

• Organic: visual, olfactory & gustatory hallucination 
prompts suspicion of organic etiology – search 
carefully for one. Course is usually short (but may 
be chronic progressive). Assess for delirium (see 
previous chapter). 
- Neuro: migraine, temporal lobe epilepsy, CVA, 

CNS infection, CNS tumors, head injury 
- Opthalmo: e.g. simple visual hallucinations in 

retinal dx, complex release hallucinations in pts w 
visual loss (Charles de Bonnet syndrome). 

- Metabolic: B12, thiamine deficiencies, endocrine 

• Drugs: search for the temporal association. 
- Prescription drugs: steroids, dopamine agonists 

for parkinsons’ dx, and anticholinergics  
- Substance use: esp. intoxication w stimulants or 

alcohol, alcohol or benzodiazepine withdrawal. 

• Sensory deprivation: e.g. peripheral blindness, 
deafness 

• Normal perception e.g. hypnogogic, hypnopompic 
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THOUGHT	DISTURBANCES	
 

Thought	abnormalities	
 
A patient who presents with (or acts on) ‘weird’ thoughts 
may have. 

• Delusion: e.g. pt believes that everyone is out to 
harm him (persecutory delusion), that his internal 
organs are rotting (Cotard syn, nihilistic delusion), 
that he is the president (grandiose delusion). A 
delusion is: 
- False:  corroborative hx is useful. Beware –  not 

every pt who claims that his wife is running after 
him with a chopper is delusional! 

- Fixed: unaffected by rational argument or 
evidence to suggest otherwise – try to assess how 
sure the pt is and shake the delusion. A pt who is 
confabulating (dementia) or deliberately misleads 
may change details when asked to repeat the hx. 

- Unshared: out of keeping of the pt’s sociocultural 
background, usually bizzare. 

- Unresisted: a delusional pt has poor insight and 
insists that his thoughts are true 

• Overvalued idea: E.g. body image disturbance in 
anorexia, or religious/political conviction. These are 
non-bizzare, often even understandable given the 
pt’s sociocultural background. They are not fixed, 
merely pursued beyond boundaries of reason. 

• Obsessions: Recurrent thoughts (e.g. fear of dirt), 
doubts (e.g. unsure if door is locked), impulses (e.g. 
urge to shout vulgarities in church), or ruminations, 
often leading to compulsive rituals (e.g. checking, 
cleaning). Unlike delusions, insight is retained; pt 
recognizes that obsessions are irrational, and hence 
resents and attempts to resist them. 

  

Approach	to	delusions	
 
Characterise the form (1° vs 2°, e.g. delusional mood, 
delusional perception) and content of the delusion.  

• Organic: always consider medical conditions, drugs 
or substance induced esp. in the first presentation. 
See hallucinations. 

• Schizophrenia: some delusions qualify as first-rank 
symptoms and strongly suggest schizophrenia – 
these include thought insertion, broadcasting, and 
withdrawal, delusional perception, delusions of 
control (somatic passivity). Delusions are often 
bizzare. Persecutory delusions may occur and the pt 
responds with resentment. 

• Depression: may hv delusions of guilt, delusions 
of poverty, nihilistic delusions, all of which are 
mood-congruent. Persecutory delusions may occur, 
with the pt accepting that the persecutors’ actions 
are justified given his own faults. 

• Mania: grandiose delusions, also mood-congruent 

• Delusional disorders: specific fixed delusional 
beliefs not affecting function e.g.  
- Morbid jealousy 
- Body dysmorphic disorder  
- Hypochondriasis: delusions of illness 

• Other dx with poor insight: may have insight so 
poor that their beliefs are indistinguishable from 
delusions.  
- Anxiety spectrum: Severe anorexia, OCD etc 
- Personality disorder: e.g. schizotypal, paranoid 

 
 

MOOD	DISTURBANCES	
 

Depression	
 
The depressed patient may report ↓ mood or anhedonia 
(loss of interest), or nonspecific features of ↓/↑ sleep, ↓ 
energy, ↓ appetite, ↓ concentration, and psychomotor 
retardation. Others may present with somatic symptoms, 
and yet others as attempted suicide. A clinically depressed 
pt may be suffering from: 

• Depression: assess other depressive symptoms (see 
nonspecific features above), feelings of guilt, 
delusions and hallucinations, and suicide risk. 
Dysthymia describes a milder form. 

• Bipolar disorder: in a depressive episode, bipolar 
dx is indistinguishable from major depression, but 
is impt to rule out as antidepressants can precipitate 
mania. In bipolar dx, past hx would reveal ≥1 
episode of mania (bipolar I) or hypomania (bipolar 
II). Ask abt prev episodes of ↑ mood, ↑ confidence, 
↓ sleep, racing thoughts, pressured speech, and 
distractibility. Mania lasts ≥ 1 week, during which 
the pt may do impulsive acts w potentially serious 
consequences, and his/her functioning is impaired. 
Hypomania lasts ≥ 4 days without functional 
impairment. There is a strong genetic component 
so ask FHx. 

• Schizoaffective disorder: see above 

• Grief reaction, adjustment disorder: look for the 
identifiable stressor, and acute time course. 

• Secondary causes:  
- Neuro: dementia, parkinsons dx, post-stroke, post 

head-injury 
- Endocrine: Cushing’s, hypothyroidism, Addison’s, 

parathyroid dx, menopausal symptoms 
- Infectious: syphillis, HIV 
- Inflammatory: lupus, cancer. 
- Medication: e.g. beta-blockers, steroids, oral 

contraceptives 
- Substances: opiates, alcohol, benzodiazepines 

 
Note: Borderline personality and other Axis II diagnoses 
may coexist; diagnose depression if criteria is met 
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	Anxiety	Disorders	
 Time course & trigger Thoughts Behaviour 

GAD Persistant Worry abt day-to-day things Poor sleep, concentration, irritable. 

Panic Dx Episodic, symptom-free btw attacks Catestrophic thoughts, 
agoraphobia, anticipatory anxiety Help-seeking, avoidance 

Specific phobia On encounter or anticipated 
encounter with the feared item 

Unexplained, involuntary fear 
limited to the specific object. Avoidance 

OCD Persistant; on encounter with the 
specific obsession 

Distressed that obsession is 
irrational, attempt to suppress Compulsions, Avoidance 

PTSD Identifiable stressor in past. Flashbacks, dissociative amnesia, 
emotional numbing 

Avoidance, vigilance, irritability, 
poor concentration 

 
 

Anxiety	disorders	
 
Presentation: not only anxious mood but also: 

• Physical symptoms: palpitations, diaphoresis, chest 
pain, dyspnoea 

• Cognitive symptoms: catestrophic thoughts, mind 
going blank, depersonalization & derealization, 
poor sleep, poor concentration, anticipatory anxiety  

• Behaviour symptoms: avoidance, irritability, seeking 
treatment 

 
Approach: 

• Rule out organic causes: e.g.  
- Cardiac: arrhythmia, ischemic, PE 
- Endocrine: hyperthyroid, hypoglycemia, phaeo-

chromocytoma 
- Respi: asthma 
- Drugs, substances 

• Rule out secondary causes: e.g. panic response to a 
hallucination in schizophrenia, depression 

• Distinguish normal from pathological anxiety: 
normal anxiety is proportionate to the stressor, 
ceases when the stressor is removed, and does not 
cause significant functional limitation. 

• Identify the type of anxiety – see table. 
 
 

OTHERS	
 

Insomnia	
 
Insomnia is common but not always benign – do not 
simply prescribe sedatives without exploring potential 
causes. Quantify sleep, characterise insomnia (initial, 
middle, terminal), and elicit daytime dysfunction. Ask abt 
onset & precipiating factors, and exacerbating fx. Ddx: 

• Psychiatric illness 
- Depression: characteristically (but not always) 

early-morning awakening. Ask abt mood and any 
biological symptoms 

- Mania: reduced need for sleep is usual. See 
bipolar disorder. 

- Anxiety: generalized anxiety dx, post-traumatic 
stress dx 

- Substances & alcohol 

• Medical illness:  
- Nocturia: e.g. diabetes 
- Obstructive sleep apnoea: ask abt snoring 
- Orthopnoea 
- Chronic pain 
- Hyperthyroidism 
- Drugs: e.g. steroids, pseudoephedrine, nicotine, 

beta-blockers, Ca-channel blockers, broncho-
dilators. SSRI etc. 

• Functional: usu. with marked anticipatory anxiety 
abt falling asleep. 
- Poor sleep hygiene: take a sleep hx, ask abt sleep 

environment, activities and caffeine intake before 
sleep 

- Circadian sleep rhythm disorder (ask abt shift 
work, travel) 

- Restless leg syndrome: look for iron deficiency, 
nerve problems, kidney dx, pregnancy 
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ENDOCRINE	&	GENERAL	

1	|	FEVER	
	
	
	
Fever is a resetting of the hypothalamic set point to 
cause an elevated body temperature above 37.5˚C, often 
associated with chills, rigors, malaise, and tachycardia. 
However, note that elderly patients, neonates, and the 
immunocompromised may not always mount a febrile 
response. 
 
The etiology of fever may be infective, inflammatory, 
malignant, or central. The approach depends on the 
clinical picture: 

• Acute fever in immunocompetent host: most 
patients will fall into this category and should 
receive standard first-line investigations.  

• Fever in immunocompromised host: the mildest 
fever is taken seriously and managed aggressively. 
Such patients are vulnerable to serious forms of 
common infectious, along with opportunistic and  
unusual infections. 

• Fever of unknown origin (PUO): this classically 
refers to pyrexia ≥3 weeks with no identified cause 
after inpatient evaluation for 3 days or 3 outpatient 
visits. There are now additional definitions for 
nosocomial, neutropenic and HIV-associated PUO. 
In practice, cases are labelled ‘PUO’ after initial 
investigations are inconclusive. The impetus will 
then be to search more systematically for less 
common infectious and non-infectious causes. 

 
 

ACUTE	FEVER	–	FIRST	LINE	
 
Fever is a common presentation but it is not always a 
straightforward infection for which standard antibiotics is 
the correct reflex. The cardinal questions that change 
management are: 
1. Is the patient stable? 
2. Is this an infection – if so, where is the source and 

what is the organism? 
3. Is the patient immunocompromised? 
4. Have I considered non-infectious etiologies? 
 

1.	Is	the	patient	stable?	
 
Glance at the vitals and the patient. As always, the first 
priority is resuscitation. Look for the following red flags: 

• Toxic-looking patient 

• Sepsis: defined as probable/proven infection, plus 
fulfillment of the systemic inflammatory response 
syndrome (SIRS) criteria i.e. ≥2 or more of 
- Temp <36ºC or >38ºC 
- HR  >90/min 
- RR  >20/min, or PCO2 < 32 mmHg  
- WBC  <4 x109/mL or >12 x109/mL 
             or >10% immature neutrophils 

• Septic shock: sepsis and hypotension (BP <90/60) 

• Cryptic shock: ↑ lactate >4 mmol/L, even if BP is 
normal, implies tissue hypoperfusion and correlates 
with poorer outcomes. Lactate is especially valuable 
to look for cryptic shock in moderately unwell 
patients, but may be inappropriate if the patient is 
obviously unstable. This can be performed stat via 
ABG. 

• Spot ddx: in a sick patient with petechiae/purpura, 
suspect meningococcaemia. If there is limb pain out 
of proportion, think of necrotising fasciitis. If there 
is desquamation, think SJS/TEN 

 
An acutely deteriorating, febrile patient should urgently 
receive empirical antibiotics for a presumptive diagnosis 
even as workup continues. Rapid escalation and goal-
directed haemodynamic support are critical – see the 
surviving sepsis guidelines.  
 
The vitals may provide other clues. For every ↑ 1°C 
temp, HR is expected to ↑ 10 beats/min. If there is 
excessive tachycardia, suspect early septic shock or 
myocarditis. Relative bradycardia is classic of typhoid. 
Severe hypoxaemia characterises Pneumocystis jiroveci 
pneumonia. 
 

2.	Is	this	an	infection	–	where	and	by	what?	
 
The initial thought is to consider infection. Every 
infection has a causative organism(s) and a source; work 
through differentials by etiology and by location. The 
commonest sources are lung, urine, lines, and skin/soft 
tissue, but remember endocarditis, abscesses, and 
osteomyelitis. ‘Bacteremia’ does not suffice – you must 
eradicate its source.  
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At the bedside: try to localize by eliciting 

• Localizing symptoms: Organ-specific symptoms 
(e.g. cough, dyspnea, dysuria, abdo pain) direct you 
to a source. Drenching night sweats is an ominous 
suggestion of infection (e.g. TB) or haematological 
malignancy. A full systematic review is warranted as 
individual symptoms may be red herrings. 

• Underlying conditions: Consider past infections 
and underlying predispositions, e.g. old stroke ↑ 
risk of aspiration pneumonia, untreated gallstones ↑ 
risk of biliary sepsis, and splenectomy ↑ risk of 
infection by encapsulated bacteria (pneumococcus, 
meningococcus, and Haemophilus). 

• Exposures: Consider the pt’s recent healthcare use 
(e.g. nursing home resident, dialysis patient, recent 
hospitalization) which ↑ risk of healthcare acquired 
infections, which is of management significance. A 
travel hx (ask details) may prompt consideration of 
the weird and wonderful (see 2nd-line approach).  

• Examination: be directed yet thorough, covering 
all organ systems including lymph nodes (see 
approach to lymphadenopathy). Skin, eyes, ears, 
mouth, and perineum are often missed. Examine 
lines and wounds. Describe the pattern and 
distribution of rashes; consider infective, vasculitic, 
photosensitive, or allergic etiologies.  

 
For all patients: 

• FBC: can be very informative.  

- ↑ TW is an inflammatory response. Neutrophil 
dominance with left shift suggests bacterial, 
while lymphocyte dominance suggests viral. 
Eosinophilia suggests parasitic or other IgE-
associated pathology (e.g. Churg Strauss). 

- Viruses may ↓ TW. ↓ Plt prompts suspicion of 
dengue; pancytopenia may be seen in CMV. 

- Watch for a leukemic picture (↑↑ WBC, blasts) 

• Inflammatory markers: ↑ CRP (better) and ESR 
reflects an acute phase reaction. This is less useful 
to diagnose an infection, but more so trending 
progress and for considering inflammatory causes 

• Procalcitonin: supposedly specific and sensitive 
for bacterial infection but may not work as well as 
advertised. If <0.25 µg/L, infection is unlikely. Start 
antibiotics if ≥0.25µg/L, but ↑ procal can also be 
explained by other causes of systemic inflammation 
(e.g. trauma), fungal and protozoal infection. Values 
> 2 µg/L strongly suggest bacterial sepsis. Trend to 
follow progress. 

• Blood cultures: usually aerobic x2, anaerobic x2, 
and fungal (x3 for infective endocarditis and PUO). 
Beware of false +ve and –ve. Fastidious organisms 
and moulds or more complex fungi will not grow, 
while coagulase-negative staphylococci (except S. 
lugdunensis), Corynebacterium and Bacillus species may 
be contaminants. 

• Localizing investigations: reasonable screening 
investigations for all patients include 
- Chest X-ray 
- Urine: UFEME, cultures, dipstick (nitrites and 

leukocyte esterase suggest infection). Discard 
contaminated UFEMEs (epithelial cells +++).  

 
Further investigations: interrogate potential foci of 
infection as guided by clinical suspicion 

• Respiratory: send sputum and bronchoalveolar 
lavage for gram stain and culture, AFB smear and 
culture, and TB-PCR. Pleural effusions should be 
tapped and cultured. Swabs and PCR can be done 
for respiratory viruses but this may not change 
management. 

• Lines: If suspecting line sepsis, culture catheter tip 
and peripheral blood. Correlate differential time to 
positivity: in line infection, line cultures turn +ve 
earlier than blood cultures, due to higher inoculum. 

• Gut: send for C. difficile if patient has diarrhoea, 
especially if previously treated with antibiotics.  

• Dengue: classic findings of ↓ Plt ↓ TW, generalised 
confluent blanching erythematous rash with islands 
of sparing, myalgia and retro-orbital pain may or 
may not be present. The norm is to test for dengue 
if a febrile patient has ↓ Plt. Dengue NS1 antigen 
turns positive early (from day 1), IgM later (day 5 
onwards). Both can be done together using the 
‘dengue duo’ rapid kit. 

• CNS: Headache, photophobia, and meningism may 
point to meningitis; chronic meningitis is insidious. 
Encephalitis may be subtle and present with altered 
mental state, seizures, headache, or vomiting. Have 
a high index of suspicion if there is no clear source 
from usual infective foci. Consider lumbar puncture 
if suspecting meningitis (see approach to headache 
for interpretation). 

• Liver: Order LFTs if suspecting hepatitis. ↑ AST, 
ALT may be due not only to hepatitis virus, but 
also dengue and leptospirosis. Predominantly ↑ 
ALP suggests cholangitis or hepatic abscess. Mild 
elevations of LFTs (e.g. x2) may occur in systemic 
infections and are not specific for a liver source.  

• Heart: new murmurs, history of IV drug use, and 
heart implants prompts suspicion of endocarditis. 
Do echocardiogram and look carefully for clinical 
features of endocarditis - see modified Duke criteria. 

• Skin: swab any discharge, pus, or vesicular fluid. 
Send for culture and suspected viruses. 

• Intra-abdominal: recent abdominal surgery, any 
perforated viscus etc raises the question of intra-
abdominal abscesses. CTAP is the investigation of 
choice but ultrasound is sometimes used to ‘screen’ 
(its value is contentious!). 

• Travel-related: send thick and thin blood films for 
malaria parasite, consider stool ova/cyst/parasites, 
and screen for typhoid (stool leukocyte, gram stain, 
and culture). 
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3.	Is	the	patient	immunocompromised?	
 
Consider potential etiologies of immunocompromise, e.g. 

• Neutropenia: An early FBC must be done for all 
chemotherapy patients – even for the ‘simple’ flu 
presenting to the GP. Compare with baseline TW 
during chemo. Neutropenia is defined as ↓ absolute 
neutrophil count (ANC). Cut-offs can vary; be 
suspicious if ANC <1.5 x 109/L, and more worried 
if ANC <0.5 x 109/L (highest risk). 

• Immunosuppression: consider drugs and past 
medical history, e.g. autoimmune conditions, 
transplant recipient, etc. 

• HIV positive: especially in the presence of low 
CD4 counts < 350/mm3 

 
Such patients should be managed aggressively with 
prompt broad-spectrum antibiotics as per local protocol. 
Risk stratification e.g. the MASCC score is available. In 
addition to the points discussed in (2), note: 

• Physical findings may be subtle or absent as these 
patients may not mount a fever, inflammatory, or 
pyogenic response. Slight erythema may be the only 
sign of a serious line infection. 

• Avoid per-rectal exam in neutropenic patients as 
the trauma to fragile rectal mucosa may introduce 
infection. 

• Consider opportunistic and fungal infections. Do 
galactomannan (for aspergillus) and cryptococcal 
antigens if there is clinical suspicion. 

• In immunosuppressed patients, consider and test 
for CMV or BK viremia. 

 

4.	Have	I	considered	non-infective	causes?	
 
While most acute fevers are infective, certain non-
infective causes should be considered early: 
 
Inflammatory: 

• DVT/PE: examine lower limbs for swelling and 
erythema, check vitals for hypoxia. In the right 
clinical context consider further DVT/PE workup. 

• Allergies: consider reactions to drugs and vaccines, 
and transfusion reactions. Look for manifestations 
of histamine release e.g. urticarial rash.  

• Gout: may present as a painful swollen joint with 
fever – but beware, septic arthritis can present in an 
identical fashion. Joint aspiration differentiates.  

• Tissue destruction: usually clinically obvious e.g. 
rhabdomyolysis, pancreatitis, tumor necrosis. 

 

Central: this is technically hyperthermia, not fever. There 
is failure of central thermoregulation rather than resetting 
of the hypothalamic set-point. Antipyretics do not work. 

• Heat stroke: usually an athlete or NSF who 
dehydrated while exercising under the hot sun. 

• Endocrine: consider thyrotoxicosis (see approach 
to thyroid symptoms) and phaeochromocytoma. 

• Drugs: rapidly review the drug chart and consider -  
- Neuroleptic malignant syn (NMS): due to 

antipsychotics e.g. haloperidol or dopamine 
antagonists e.g. metoclopramide. In addition to 
fever and tachycardia, and altered mental state, 
NMS presents with diffuse rigidity and can lead 
to rhabdomyolysis. 

- Serotonin syn: due to serotonin agonists e.g. 
SSRI, MAO-I, and tricyclics. Like NMS there 
is fever, tachycardia, and altered mental state. 
Unlike NMS, this has a more abrupt onset, a 
lack of rigidity but instead myoclonus, tremor, 
hyperreflexia, pupilary dilation, and diarrhoea. 

- Malignant hyperthermia: due to inhalational 
anesthetics or succinylcholine in patients with 
inherited sarcoplasmic reticulum abnormality  

• Toxins: 
- Psychostimulants: e.g. cocaine 
- Anticholinergic toxicity: a classic toxidrome 

of hyperthermia (hot as a hare), pupil dilation 
(blind as a bat), dry skin (dry as a bone), vaso-
dilation (red as a beet), agitation or psychosis 
(mad as a hatter), urinary retention (full as a 
tick), and tachycardia (the heart goes on alone). 
Culprit drugs are: tricyclic antidepressants, 
atropine, antihistamines. 

- Sympathomimetic toxicity: fever, dilated 
pupils, diaphoresis, and excitement/agitation. 
Drugs here include cocaine, methamphetamine 
and ecstasy (MDMA). 

	
Post-op: In the post-operative patient, fever may be 
nothing more than an inflammatory response to surgery, 
but investigate anything more than a slight temperature, 
or anything that does nor resolve after a few days. Note 
that wound infections usually present only after a week 
or more, except Streptococcus pyogenes and Clostridium 
perfringens. The association of atelectasis and fever is a 
correlation rather than causal. 
 
Specific causes: Certain interventions predictably cause 
fever, e.g. initiation of chemotherapy leading to tumor 
lysis syndrome, amphotericin B causing shake and bake, 
and penicillin treatment of syphillis causing a Jarisch-
Herxheimer reaction. 
 
If the above is unrewarding, proceed to the second-line 
workup. 
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SECOND-LINE	WORKUP	
 
The impetus now is to be meticulous and thorough. 
Consider whether any of the previous-mentioned causes 
have been missed, or whether there is any less common 
cause of fever. By now an infectious disease specialist 
should be on board. 
 

Differentials	
 
Malignant: consider constitutional symptoms, personal 
and family history. 

• Haematological cancers are particularly prone to 
causing fever (a B symptom) - make sure there are no 
blasts in the peripheral blood, and consider bone 
marrow aspiration if FBC is deranged.  

• Solid organ tumors tend not to present with fever, 
except renal cell carcinoma or liver metastases. 

 
Infective: Consider each source not previously evaluated 
especially endocarditis, abscesses, TB, intracranial, and 
intra-abdominal (e.g. hepatic abscess). If genitalia were 
previously not examined, now is a good time to. These 
may evade initial workup and are present locally: 

• HIV: primary infection can present as PUO, a mild 
flu-like illness, or even encephalitis. If positive, 
proceed to do CD4+ cell count and viral load. 

• Dengue: As the dengue ‘duo’ (NS1Ag + IgM) can 
be falsely negative if done very early, the test is 
worth repeating. Be aware that abdo pain, 
transamnitis, dengue shock syn (with prominent 
third spacing e.g. pleural effusion), bleeding (dengue 
haemorrhagic fever), and encephalitis are features 
of complicated dengue.  

• Chikugunya: compared to dengue, there is marked 
arthralgia (break-bone fever) and minimal ↓ Plt. Order 
IgM for diagnosis. 

• Infective endocarditis: keep in mind as symptoms 
are vague and cultures may be -ve. Patients cannot 
fulfill Duke criteria unless you search! Be suspicious 
if a febrile pt has embolic phenomena (neurological 
deficits, septic emboli seeding abscesses in multiple 
organs), new murmur, co-occurrence of fever and 
heart failure, classic signs (e.g. Janeway lesions, 
Osler nodes, splinter haemorrhages, clubbing), a hx 
of valvular heart dx or IV drug use.  

• Rickettsia: classic pentad is fever, headache, rash, 
eschar, and arthralgia; all 5 features are rarely 
present. There may be tick/louse/flea exposure or a 
hx of construction work, and a eschar at the site of 
tick bite. Rickettsial infection may progress to 
pneumonitis or meningoencephalitis, and will 
improve with trial of doxycycline (consider adding 
in PUO). 

• Leptospirosis: features include bad headache and 
myalgia, red eye, meningitis, liver damage, AKI, and 
bleeding. Transmission is via aerosolized rat urine, 
so merely seeing a rat constitutes rat exposure 

Inflammatory: 

• Certain infections are immunosuppressive and 
treatment may lead to fever. For instance, the 
immune reconstitution inflammatory syndrome 
(IRIS) is known in HIV, and TB treatment may 
cause a paradoxical reaction with worsening of 
existing lesions. 

• Autoimmune: SLE, Still’s dx, vasculitis (including 
Kawasaki dx and temporal arteritis), inflammatory 
bowel dx, autoimmune hepatitis, and rheumatic 
fever (fever is a Jones criteria). Examine joints, skin, 
and hair for specific features of each dx. Consider 
macrophage activation syn (hemophagocytic syn) if 
cytopenic, splenomegalic, and ↑ ferritin. Ask about 
family and personal hx of autoimmune dx. Do 
autoimmune workup (see approach to joint pain) – 
ANA is a useful initial screen. 

• DVT/PE is worth a second look. 

• Granulomatous disorders: sarcoidosis 
 
Neurological: brainstem dysfunction can cause 
autonomic dysfunction & fever. Etiologies include. brain 
injury, pontine haemorrhage, or degenerative disease e.g. 
mutiple system atrophy. This should be a diagnosis of 
exclusion. 
 
Rarities: factitious, familial Mediterranean fever 
 

Some	clues	
 
Pattern recognition is key and experience counts, but the 
following may provide some clues. Do not ‘carpet  
bomb’ in desperation – first suspect differentials, then 
order confirmatory tests. It is important to work through: 

• Timeline of fever: a detailed timeline of fever 
trend, spikes, pattern, exacerbating and relieving 
factors, associated symptoms or interventions and 
their impact on the fever. Certain fever patterns are 
classically described but not always helpful: 
- Hectic fever: daily fever spikes is associated 

with an infectious etiology. A persistently high, 
unremitting fever is less likely infective. 

- Tertian/quartian fever: recurs at 3 or 4 day 
intervals – due to malaria 

- Saddleback fever: abates for a day and then 
returns – dengue. Beware: it is when fever 
resolves that patients are at risk of shock or 
haemorrhage.  

- Pel-Ebstein fever: high fever for 1-2 weeks, 
then afebrile for 1-2 weeks, seen in Hodgkin 
lymphoma 



APPROACHES:	ENDOCRINE	&	GENERAL	 1	|	FEVER	 	

NIGEL	FONG	|	V	2.2	 APPROACHES	TO	SYMPTOMS	OF	DISEASE	|	126	

• Other exposures:  
- Travel: ask everything including rural/urban, 

accommodation, food, sanitation, purpose of 
travel, activities, use of footwear (soil exposure 
risks parasites or melioidosis), and vaccinations 
or prophylaxis taken (which can fail). Look up 
the pattern of endemic disease. 

- Sexual: risk stratify by asking ask about no. of 
partners, homo vs heterosexual, type of partner 
(if paid sex, whether registered – these receive 
regular STD screens), and use of protection. 
Remember that gonococcus will not grow on 
typical urine cultures; either use special media 
or do urinary antigen. 

- Animal exposure: what animal, tame or wild, 
where, and exposed in what way (e.g. bite, 
sight, etc) 
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ENDOCRINE	&	GENERAL		

2	|	THYROID	SYMPTOMS	&	GOITRE	
	
	
	
Thyroid disease can present with functional symptoms of 
hyper- or hypothyroidism, or as a thyroid lump (goitre). 
 
 

OVERVIEW	OF	APPROACH	
 
In the initial setting, assess thyroid structure, function, 
and attempt to find the diagnosis in the intersection of 
structure and function (rare diseases excluded here). 
 

1.	Assess	structure	
 
A thyroid is a midline lower neck mass that ascends with 
swallowing but not with tongue protrusion. First exclude 
other neck lumps (see approach to neck lumps).  

• Symptoms: most goitres have no local symptoms. 
Large goitres (not necessarily cancerous ones) may 
have compressive symptoms and signs – dyspnoea, 
stridor, dysphagia, tracheal deviation, Pemberton’s 
sign. A hoarse voice is cancerous infiltration of the 
recurrent laryngeal nerve until proven otherwise. 
Pain is uncommon, and prompts suspicion of 
Hashimoto thyroiditis, De Quervain’s thyroiditis, or  
infiltrative anaplastic carcinoma. 

• The lump: for diagnostic purposes, classification 
into four broad groups is helpful: (1) no goitre, (2) 
diffuse goitre, (3) multinodular goitre, and (4) the 
solitary thyroid nodule, of varied consistencies (see 
subsequent discussion) 

• Time course: Most thyroid swellings grow slowly; 
size does not correlate with rate of enlargement. 
Rapid growth can be due to hemorrhage into a cyst, 
subacute thyroiditis, or anaplastic CA. 

 

2.	Assess	function	

	
The next step is to determine if the patient is clinically 
hypo-, hyper-, or euthyroid; this is later confirmed on 
biochemical testing. 
 

Functional	assessment	

 Hypothyroid Hyperthyroid 

Metabolic Cold intolerance 
Weight gain 
Lethargy 

Heat intolerance 
Weight loss 
Irritability, insomnia 
Tremor, lid lag 

Cardiac Bradycardia 
Cardiac failure 

AF > Palpitations 
Cardiac failure 

GIT Constipation Diarrhoea 

Gynae Menorrhagia 
Infertility 

Oligomenorrhoea 

Neuro Proximal myopathy 
Slow-relaxing reflex 

Proximal myopathy 
Brisk reflexes 
Stroke 2° AF 

	
Derangements in thyroid function may also present as 
emergencies: 

• Myxoedema coma: severe hypothyroidism causing 
hypothermia, cardiac failure, pericardial effusion, 
hypoventilation, hypoglycemia, hyponatremia. 

• Thyroid storm: this is severe hyperthyroidism with 
hyperpyrexia and dysfunction in CVS (tachycardia, 
AF, CCF), CNS (agitation, delirium, psychosis, 
seizure, coma), and GIT (abdo pain, jaundice, 
diarrhea, vomiting) systems. Burch-Wartofsky scoring, 
while not diagnostic, predicts likelihood of storm. 
 

Correlation	of	thyroid	structure	&	function	

 Hypothyroid Euthyroid Hyperthyroid 

No goitre Iatrogenic: thyroidectomy, radioactive I2 
Transient thyroiditis (late) 
2° hypothyroid (pituitary disease) 

 
 

 
Thyroiditis incl. hashimoto (early phase) 
Iatrogenic: thyroxine, amiodarone, Li 

Diffuse goitre Hashimoto thyroiditis (late disease) 
Iatrogenic: antithyroid meds 
I2 deficiency (pre-MNG) 

 
 
I2 deficiency (pre-MNG) 

Graves disease 
2° hyperthyroid (e.g. pituitary tumor) 

Multi-nodular MNG (with significant I2 deficiency) 
 

I2 deficiency (à MNG) 
Carcinoma 

Toxic MNG 
2° hyperthyroid (pituitary tumor) 

Solitary nodule  Thyroid cyst 
Adenoma 
Carcinoma 
MNG dominant nodule 
Thyroiditis (Riedel’s) 

 
Toxic adenoma 
Cancer (rare) 
MNG toxic nodule 
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3.	Correlate	structure	&	function	
 
Finally, make a clinical impression of the likely diagnosis 
based on the intersection of structure and function. Some 
conditions can present in multiple boxes:  

• Thyroiditis (various types): these first cause release 
of pre-formed hormones (hyperthyroid phase), then 
gland damage (hypothyroid phase); continued 
antibody stimulation (as in Hashimoto) results in 
the growth of a goitre.  

• I2 deficiency stimulates thyroid growth, creating a 
multinodular goitre (MNG); functionally, this may 
compensate well for I2 deficiency (euthyroid), leave 
residual I2 deficiency (hypothyroid), or secrete T4 
autonomously (toxic MNG - hyperthyroid). In 
terms of structure, MNGs may be be obviously 
multinodular or have a notable  dominant nodule; 
MNGs may also undergo malignant change, not 
necessarily from their dominant nodule. 

 
Two clinical pictures are dealt with –  

• Clinical symptoms suggestive of functional thyroid 
abnormality (hyper- or hypothyroidism), with or 
without goitre. 

• The solitary thyroid nodule 
 
 

HYPER/HYPOTHYROID	±	GOITRE	
 
T4 and TSH testing is the first step; this biochemically 
confirm the clinical picture of hyper- or hypothyroidism 
and localizes the pathology (thyroid vs pituitary).  
 

Thyroid	function	testing	
 
Consider the hypothalamic-pituitary-thyroid axis. Primary 
thyroid disease results in appropriate pituitary responses 
– hyperthyroidism suppresses and hypothyroidism 
stimulates TSH. Failure of a normal pituitary response 
(including ‘inappropriately normal’ TSH) suggests a 
pituitary disease. If the patient is clinically hyperthyroid 
but T4 is ‘normal’, suspect and test for T3 thyrotoxicosis 
 

Interpretation	of	thyroid	function	tests	

 ↓ TSH n TSH ↑ TSH 

↓ T4 2° hypothyroid 2° hypothyroid 1° hypothyroid 

n T4 Subclinical 
hyperthyroid 

T3 toxicosis 

Normal 
 

Subclinical 
hypothyroid 

↑ T4 1° hyperthyroid 
Hyperemesis 

gravidarum 

2° hyperthyroid 
Pregnancy 
T4 resistance 

2° hyperthyroid 

Any pattern: sick euthyroid (serious non-thyroidal illness), 
thyroid in transition (pregnancy, thyroiditis, recovery from 
hyper- or hypothyroidism). 

 
Proceed based on the category identified -  

Primary	hyperthyroidism	
 
Differentials: these can be distinguished based on classic 
presentation, nature of goitre, and pathognomic signs. 

• Graves’ disease: this is the most common cause of 
hyperthyroidism and comes with a diffuse goitre (± 
bruit). There may be pathognomic signs of exo-
phthalmos (± corneal ulceration), ophthalmoplegia 
(± diplopia), chemosis, pretibial myxoedema, 
thyroid acropachy (clubbing). Eye signs arise from 
autoimmune retrorbital inflammation and are 
Graves-specific (vs lid lag which is a general sign of 
hyperthyroidism), and may not improve with 
antithyroid medication. 

• Toxic MNG: develops in a patient from an iodine-
deficient region, often with longstanding MNG.  

• Thyroiditis, initial phase: includes various types. 
Hashimoto, silent, and postpartum thyroiditis may 
have no or a painless goitre. De Quervain’s (sub-
acute granulomatous) thyroiditis presents in the 
post-viral setting as painful goitre, hyperthyroidism, 
fever and malaise.  

• Drug-induced: e.g. amiodarone, lithium, iodinated 
contrast (CT scan), over-ingestion of thyroxine. 

• Paraneoplastic: hCG-producing tumors (testicular 
germ cell, hydatidiform mole, choriocarcinoma). 
hCG resembles TSH and high concentrations may 
stimulate TSH receptors. hCG is positive. 

 
Workup: Graves’ disease may be clinically obvious. If 
desired, confirmatory testing includes 

• Antibodies: TSH-receptor antibody (TRAb) is +ve 
in most Graves’ disease (except the mildest forms). 

• Radioiodine uptake: diffuse increased uptake is 
consistent with Graves disease, Hashimoto, para-
neoplastic, and iodine induced hyperthyroidism. A 
focal area of increased uptake is seen in a toxic 
adenoma, and multiple foci of increased uptake in 
toxic MNG. Uptake is low in the other thyroiditis 
and drug-induced causes. First ensure that the pt is 
not pregnant before doing radioisotope studies. 

• Ultrasound thyroid: important if the physical 
exam is suspicious for nodularity. If Graves’ is not 
clinically obvious, ultrasound can be helpful in 
looking for thyroidal blood flow pattern. 

 

Primary	hypothyroidism	
 
Differentials: 

• Thyroiditis: upon leaving the hyperthyroid phase, 
these patients may enter a hypothyroid phase –  
- Hashimoto thyroiditis: hypothyroidism does 

not recover, and goitre usually develops. This 
arises due to autoimmune thyroid destruction. 

- Transient thyroiditis: in contrast, pts with 
non-Hashimoto thyroiditis have transient 
hypothyroidism and recover to euthyroidism. 
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• Iatrogenic: usually obvious from the past medical 
hx, e.g. antithyroid medications in excess, surgical 
thyroidectomy, radioactive I2, neck irradiation. 

• Iodine deficiency: usually patients from an iodine-
deficient (e.g. mountain) region. There may be no 
goitre, a small goitre, or an MNG. Hypothyroidism 
may be subclinical (still ↑ cardiac risk) or clinical. 

• Congenital: e.g. agenesis, inborn errors  
 
Workup – antibody testing: anti-thyroid peroxidase 
(anti-TPO) and anti-thyroglobulin antibodies are usually 
+ve in Hashimoto thyroiditis. These are particularly 
useful in patients with clinical history of thyroiditis (i.e. 
hyperthyroid then hypothyroid), to predict the likelihood 
of chronic hypothyroidism (i.e. Hashimoto) vs that of 
recovery to euthyroidism (i.e. transient thyroiditis). 
 

Secondary	thyroid	dysfunction	
 
Secondary (central) causes are uncommon but should be 
suspected if there is no appropriate TSH response (see 
table), other hormone abnormalities, or known pituitary 
disease. 

• 2° hyperthyroidism: usually a TSH-producing 
pituitary adenoma. There may be other pituitary 
hormone abnormalities (e.g. hyperprolactinaemia 
causing galactorrhoea), bitemporal hemianopia (due 
to compression of optic chiasm), and usually a 
goitre (TSH stimulates thyroid growth). 

• 2° hypothyroidism: due a non TSH-producing 
pituitary tumor, pituitary failure (e.g. postpartum 
haemorrhage, trauma, infiltrative disease, or other 
brain tumors), or hypothalamic lesion. There may 
be deficiencies of other pituitary hormones and 
bitemporal hemianopia. 

 
Workup: investigations target the pituitary, including 
pituitary MRI, and tests for other pituitary hormones. 
This is further discussed in the workup for Cushing’s 
syndrome in the approach to weight gain. 
 
 

SOLITARY	THYROID	NODULE	
 
A solitary thyroid nodule may be a cyst, adenoma, 
carcinoma, the dominant nodule of MNG, or Riedel’s 
thyroiditis. Most of these patients are euthyroid, but a 
minority are hyperthyroid. The main task is to exclude 
thyroid cancer.  
 

Clinical	assessment	

• Assessment of the lump: a hard, fixed lump is 
most suspicious 

• Regional features: as discussed, hoarseness of 
voice is cancer until proven otherwise. Compressive 
symptoms are worrysome but not specific. Also 
examine lymph nodes 

• Systemic features: metastatic symptoms e.g. loss 
of weight and/or appetite, bone pain, dyspnoea, or 
hepatomegaly.  

• Cancer risk factors: e.g. family hx (including non-
thyroid cancer e.g. familial adenomatosis polyposis 
increases risk of papillary CA), radiation (papillary 
CA), previous thyroid dx e.g. MNG or Hashimoto 
(thyroid lymphoma). 

 

Workup		
 
Most patients will require ultrasound and FNAC. 

• Fine needle aspiration cytology (FNAC): tissue 
diagnosis is crucial. FNAC is diagnostic for benign 
colloid goitre or papillary cancer. An FNAC report 
of ‘follicular lesion’, however, may represent either 
adenoma or follicular carcinoma (capsular invasion 
can only be ruled out after excision), and excision is 
required for diagnosis.  

• Ultrasound: very useful to distinguish cysts, goitre, 
and nodules, to characterises all nodules (including 
non-palpable ones), and guide FNAC. Suspicious 
features are microcalcifications, irregular margins, 
invasion, deeper than wide lesion, and nodal mets. 

• CT neck: CT has little role in a simple mobile 
nodule, but can be considered if the nodule is fixed, 
possibly invasive or involving lymph nodes, and to 
assess for retro-sternal extension.  

• Radioisotope scan: technetium-99m or 131I scans 
were traditionally used to prove that a hyperthyroid 
patient’s nodule was ‘hot’ (high uptake), therefore 
functional and unlikely malignant; however, while 
cold nodules are higher risk for cancer, hot nodules 
are not always benign. Radioisotope scans have 
mostly been replaced by FNAC + ultrasound, but 
may still be useful to look for ectopic thyroid tissue, 
look for metastases, or distinguish between causes 
of 1° hyperthyroidism (as above). 

 

Medullary	thyroid	cancer:	is	this	MEN?	
 
Biopsy-proven medullary thyroid cancer should prompt 
suspicion of multiple endocrine neoplasia (MEN) if 
the patient is young, the tumor multifocal, or if there are 
other endocrine tumors or a positive family hx (AD 
inheritance). Subtypes include –  

• MEN 1: Pituitary, Parathyroid, Pancreas (3Ps) 

• MEN 2a: Medullary thyroid, Pheochromocytoma, 
Parathyroid hyperplasia (MPP) 

• MEN 2b: Medullary thyroid, Pheochromocytoma, 
Marfanoid (MMP) 
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ENDOCRINE	&	GENERAL		

3	|	HYPER-	&	HYPOGLYCEMIA	
 
 
	
This section provides a basic approach to patients with 
abnormal blood glucose. Normal blood glucose is 4.0 - 
5.6 or 6.0 mmol/L in the fasting state, or a random value 
of up to 11.0 mmol/L. However, the thresholds beyond 
which action is taken varies depending on the setting (see 
text). 
 
 

HYPERGLYCEMIA	
 
The approach to a hyperglycaemic patient differs in an 
inpatient vs outpatient setting. Broadly, the goals are –  

1. Consider and rule out hyperglycaemic crises 
2. Diagnose diabetes mellitus (DM), if not a known dx 
3. Identify etiology and contributory factors; address if 

possible 
4. Assess disease outcomes – complications, vascular 

comorbidities, and control 
 

1.	Exclude	DM	crisis	
 
Always exclude especially if the patient is symptomatic, 
acutely unwell (including unrelated illnesses, which can 
precipitate a crisis), or the blood glucose is very high.  
 
(a) Identify DM crises: suspect based on clinical hx; do 
glucose, ABG, serum electrolytes, osmolarity & ketones. 

• Diabetic ketoacidosis (DKA): fulminant (<24h) 
polyuria, polydipsia, and lethargy, then nausea and 
vomiting, abdominal pain, dyspnoea (compensatory 
hyperventilation), and delirium. This presentation is 
more common in T1DM. Diagnosis requires diabetic 
(glucose ≥14 mmol/L), keto (urine ketones +ve or 
serum β-hydroxybutyrate >3 mmol/L), high anion-
gap metabolic acidosis (arterial pH <7.3 or HCO3- 
<18 mmol/L). 

• Hyperglycaemic hyperosmolar state (HHS): a 
more insidious onset (days) of osmolar symptoms 
(polyuria, polydipsia), lethargy, and often delirium 
(2° hyperosmolarity). Physical examination will find 
marked hypovolaemia. Glucose is usually very high 
(>33 mmol/L), dehydration and hyperosmolarity 
>320 mmol/L (Osm = 2 Na + glucose) are the 
main features, but without acidosis. 

 
(b) Identify the precipitating factor: proceed based on 
clinical suspicion, e.g. acute illness (infection, AMI, etc) 
non-compliance, or a mistaken cessation of insulin when 
sick. 

2.	Diagnosis	
 
A minority of patients present with osmotic symptoms 
(polyuria, polydipsia, weight loss) due to osmotic diuresis 
when glucose levels exceed the renal threshold. Others 
have no symptoms of hyperglycaemia, and are diagnosed 
only on screening, or when admitted to hospital (often 
for an unrelated illness).  
 
In a symptomatic patient, only one +ve test is required 
for diagnosis; in a asymptomatic patient, two tests are 
required (same test repeated, or two separate tests). 
 

Diagnostic	criteria	for	DM:	glucose	levels	(mmol/L)	

 Normal Pre-DM* DM 

Fasting    < 5.6 (ADA) 
  ≤ 6.0 (WHO) 

  5.6 - 6.9 (ADA) 
  6.1 - 6.9 (WHO)   ≥ 7.0 

OGTT   < 7.8   7.8 - 11.0   ≥ 11.1 

HbA1c^   < 6.5 %                   > 6.5% 

Random in a symptomatic pt  ≥ 11.1 .  

* Pre-DM: impaired fasting glucose, impaired glu tolerance 
^ HbA1c: is not yet accepted in Singapore for diagnosis. 

 

3.	Etiology	&	contributory	factors	
 
DM is most commonly a primary disease, but look for 
secondary etiologies which may themselves cause DM, or 
exacerbate an existing DM. These may be reversible, 
hence tragic if missed. 
 
Secondary causes or contributory factors: 

• Endocrine: look for Cushingoid (see approach to 
weight gain) and acromegalic features (coarse facial 
features, macroglossia, spade-like hand). Rarities 
include pancreatic endocrine neoplasms. 

• Pancreatic disorders: e.g. haemochromatosis (1° 
or 2° to repeated transfusions without chelation), 
chronic pancreatitis, pancreaticotomy (e.g. Whipple) 
and cystic fibrosis. 

• Gestational DM: this must be distinguished from 
regular DM, and managed far more aggressively to 
minimise obstetric complications. 

• Iatrogenic: e.g. steroid-induced hyperglycaemia, 
total parental nutrition, glucose-containing drip. 

• Critical illness: stress hyperglycaemia. 
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Primary diabetes: the two polar opposites in 1° DM is 
type 1 and 2 diabetes (see table); this is of management 
significance as T1DM lacks endogenous insulin, causing 
far more brittle control and propensity for both DKA 
and hypoglycaemia. Late T2DM mimics T1DM, because 
hyperglycaemia causes progressive beta-cell loss, causing 
not only insulin resistance but also insulin deficiency. 
 

Primary	diabetes:	two	subtypes	

 Type 1 DM Type 2 DM 

Cause Insulin deficiency 
2° autoimmune β-
cell destruction 

Insulin resistance, 
then β-cell loss 2° 
hyperglycaemia 

Pt profile Young (<25y), thin 
Other autoimmune 

disease 

Older (e.g. >40y) 
Metabolic syndrome, 

overweight 

Presentation Fulminant; DKA Insidious 

Family hx +ve in 50% +ve in 90% 

Antibodies Anti-islet cell, anti-
GAD (specific 
but not sensitive) 

None 

Other variants: latent autoimmune DM in adults (LADA),  
                          maturity onset DM of the young (MODY). 

 
C-peptide levels are a marker of beta-cell function; high 
levels imply T2DM, low levels may be T1DM or burnt 
out T2DM, which requires insulin. 
 

4.	Assess	disease	outcomes	
 
A full assessment includes assessment for –  

• Complications (macrovascular): Review PMHx 
and ask symptoms of cardiac disease (angina, heart 
failure, AMI), cerebrovascular disease (TIA, stroke), 
and peripheral vascular disease (limb claudication, 
ulceration).  

• Complications (microvascular): Nephropathy 
impairs renal function (↑ Cr) late; early on, there 
may only be asymptomatic proteinuria (screen - e.g. 
albumin-creatinine ratio; see proteinuria approach). 
Also do diabetic foot screening for neuropathy 
(monofilament) and eye screening for retinopathy. 

• Comorbids: comorbids are common; screen for 
hypertension, hyperlipidemia, obesity. 

• Control: first assess for hypoglycaemic episodes, 
then for overall glucose control. HbA1c is a helpful 
average of the last 2-3 months glucose control; the 
estimated average glucose is 1.6 x HbA1c (%) – 2.6 
(in mmol/L). However beware of a falsely low 
HbA1c in anaemic patients, or falsely high HbA1c 
in uremic patients (carbamylated Hb) 

HYPOGLYCEMIA	
	
The classic presentation of hypoglycemia is crystallised as 
the Whipple’s triad: (1) symptoms of hypoglycaemia with 
(2) documented hypoglycemia, (3) relieved with glucose 
administration. Symptoms of hypoglycaemia may be 
sympathetic (e.g. diaphoresis, palpitations, anxiety) and 
when severe also neuroglycopaenic (weakness, headache, 
delirium, later seizures and coma). However DM patients 
who have frequent hypoglycaemic episodes may develop  
hypoglycemic unawareness. 
 

Hypoglycaemia	in	DM	patient	
 
Hypoglycaemia in a DM patient is usually related to DM, 
and occasionally unrelated (see below). The former is 
usually a management issue, where hypoglycaemia is the 
predictable cause of insulin-carbohydrate mismatch, e.g. 

• Excess insulin or oral hypoglycaemic agents (except 
metformin, which does not cause hypoglycaemia) 

• Reduced insulin clearance: e.g. renal failure 

• Reduced carbohydrate intake: e.g. delayed or mis-
matched meal timing (illness with reduced intake 
usually causes hyperglycaemia due to physiologic 
stress, not hypoglycaemia) 

• Increased carbohydrate expenditure: e.g. unusual 
physical activity. 

 
If the above are not identified, consider causes applicable 
to non-DM patients: 
 

Hypoglycaemia	in	non-DM	patient	
 
Non-insulin mediated: ketotic hypoglycemia, usually in 
an ill patient 

• Critical illness: hepatic failure, sepsis, renal failure, 
cardiac failure. 

• Cortisol deficiency: e.g. adrenal insufficiency, 
panhypopituitarism. 

• Drugs e.g. alcohol binge coupled with limited food 
intake, oral hypoglycemics in illegal supplements 
(the famous Power 1 Walnut) 

• Metabolic disease affecting gluconeogenesis or 
glycogenolysis 

 
Insulin mediated: 

• Factitious: e.g. self-induced hypoglycaemias due to 
insulin injection. 

• Endogenous insulin: e.g. insulinoma 
 
The diagnosis, in most cases, is identifiable from the 
clinical context; detailed workup is beyond the scope of 
this text.  
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	ENDOCRINE	&	GENERAL	

4	|	WEIGHT	LOSS	&	WEIGHT	GAIN	
	
	
	
Clinically significant weight loss is defined as loss of 
≥5% body weight over 6 months. Overweight is defined 
as BMI > 25 (>23.5 in asians). 
 
 

APPROACH	TO	WEIGHT	LOSS	
 
Weight loss may be voluntary or involuntary. Voluntary 
weight loss is usually easier to evaluate, e.g. diet in an 
obese pt, anorexia/bulimia. For involuntary weight loss, 
first determine if nutritional intake is adequate – if yes, 
search for underlying dx, if not pursue causes of poor 
nutrition (medical and psychosocial). 
 

Increased	catabolism	

• Endocrine: pts are usually hungry. 
- Uncontrolled T1DM (T2DM pts usu. ↑ weight) 
- Hyperthyroidism: ask abt clinical features 
- Chronic adrenal insufficiency. 

• Malignancy: cancer cachexia esp GIT. 

• Chronic dx:  
- Cardiac cachexia (fluid retention may mask ↓wt) 
- Chronic renal failure (due to uremia) 
- Chronic lung dx 

• Chronic infection: HIV, TB 

• Drugs: antipsychotic withdrawal, alcohol, opiates, 
substance abuse, thyroxine, herbal drugs. Nausea-
inducing drugs can also cause anorexia. 

 

Decreased	intake	

• Gastrointestinal dx: various dx may cause ↓ intake 
due to pain, satiety, dysphagia, diarrhoea, etc. 
Diseases that cause malabsorption can also cause 
weight loss.  

• Neurological dx: Stroke, Parkinsons, etc may 
cause swallowing difficulties and decrease food 
intake. 

• Oral, ENT: impaired sense of smell, taste, or poor 
dentition may ↓ appetite. 

• Psych:  
- Young: anorexia nervosa. Ask weight history, diet 

history, body image, purging, psych comorbids 
and complications e.g. amenorrhoea 

- Old: dementia, depression. Consider screening 
e.g. mini mental state, geriatric depression tool 

• Social: Poverty, social isolation, access to food.  
 

Evaluation	
 
Evaluation of weight loss is difficult where there is no 
underlying illness. Quantify weight loss and assess 
systemic symptoms. Loss of appetite suggests an organic 
cause. Perform full physical examination looking out for 
the above esp malignancy. Order investigations based on 
history and examination. Do not dismiss clinically 
significant weight loss as “aging” without ruling out other 
causes. If observation is preferred, ensure review as 
causes may surface with time. 
 
 

APPROACH	TO	WEIGHT	GAIN	
 
Weight gain is commonly common obesity, but exclude 
organic causes.  
 

Causes	of	weight	gain	
 
Social causes: common obesity and metabolic syn due 
to poor diet, sedentary lifestyle etc. Smoking cessation 
can also cause weight gain. 
 
Medical causes: 

• Fluid retention: suspect in particular if weight gain 
is rapid, causing peripheral edema, and associated 
with other cardiac, renal, or hepatic symptoms. 
Examine for signs and causes of fluid retention, 
also see approach to edema. 

• Neuroendocrine: usually short and fat. 
- Cushing’s syn: this causes central obesity with 

moon face, supraclavicular and dorsocervical 
fat pad, abdominal striae. Cutaneous fx are thin 
skin, plethora, and hirsutism. There may also 
be proximal myopathy, cataracts, diabetes and 
hypertension. Workup is discussed later 

- Hypothyroidism: ask features and do thyroid 
function test (see approach to thyroid) 

- Hypothalamic: e.g. Prader-Willi syndrome, 
hypothalamic lesion 

- Polycystic ovarian syndrome: obesity with 
oligomenorrhoea and hirsuitism. See approach 
to amenorrhoea 

• Drugs: antipsychotics, antidepressants, valproate 
and carbamazepine, insulin and secretagogues. A 
full drug history is helpful. 
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Workup	-	Cushing’s	syndrome	
 
Step 1. Exogenous vs endogenous: ddx on history 

• Exogenous: the most common cause of Cushing’s 
is steroid intake, either prescribed for various dx, or 
in bogus traditional supplements – at times it is a 
necessary side effect. Take a full drug hx including 
traditional medicine. The diagnosis of exogenous 
Cushing’s hinges on a careful history (not so much 
tests). 

• Endogenous: due to true pathology. Diagnosis is 
confirmed with 2 positives among the following: 
- 24h urinary free cortisol 
- Low-dose dexamethasone suppression test: either 

the overnight or 2-day protocol. Steroid ingestion 
suppresses cortisol secretion if the hypothalamic-
pituitary-adrenal axis is normal. Failure to 
suppress indicates Cushing’s 

- Midnight cortisol levels: cortisol secretion follows 
a circadian rhythm, peaking in the morning and at 
its minimum at night. ↑ 8am cortisol is normal 
and cannot diagnose Cushing’s. ↓ 8am cortisol is 
likely hypocortisolism, and ↑ 12am cortisol is 
likely hypercortisolism.  

 
Step 2. For endogenous etiologies: measure ACTH lvl 
and look for hyperpigmentation 

• ACTH-independent: ↓ ACTH fr suppression. 
Cortisol production is autonomous and delinked 
from pituitary stimulation. This is adrenal 
pathology,  either adenoma or carcinoma. Arrange 
adrenal imaging.  

• ACTH-dependent: ↑ ACTH (or inappropriately 
normal – shd be low if there is hypercortisolism). 
Hyperpigmentation implies ↑ ACTH, as the ACTH 
precursor has a melanocyte stimulating component. 
High dose dexamethasone or CRH stimulation test 
differentiates the causes:  
- Pituitary: hypersecretion e.g. tumor (Cushing’s 

dx). A pituitary tumor may cause mass symptoms 
e.g. bitemporal hemianopia and CN 3, 4, 6 lesions 
(cavernous sinus syn), hormone hypersecretion –  
in this case ACTH, but at times also prolactin 
(galactorrhoea) or GH (acromegaly), while 
suppressing other hormones e.g. FSH/LH (loss 
of libido, amenorrhoea), TSH (hypothyroidism). 
Such a pituitary tumor is suppressed by high-dose 
dexamethasone, and stimulated by CRH or 
vasopressin. Do pituitary MRI and test the other 
pituitary hormones. Bilateral inferior petrosal 
sinus sampling (BIPSS) is sometimes done. 

- Ectopic ACTH: secretion e.g. as a paraneoplastic 
syndrome. Not suppressed or stimulated by high-
dose dexamethasone or CRH. Scan for a primary 
cancer, often lung. 

• Indeterminate ACTH levels: do CRH stimulation 
test anyway. 
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ENDOCRINE	&	GENERAL	

5	|	FALLS	IN	THE	ELDERLY	
	
	
 
Falls are common in the frail elderly and often threaten 
functional independence. One-year mortality rates after a 
hip fracture are ~25%. Think through the following 
questions -  

1. Are there any acute medical precipitants? 
2. Are there any complications from the fall? 
3.  How is this patient’s baseline like? 
4.  What are this patient’s risk factors for falls and  

which of them are reversible? 
 
 

INITIAL	MANAGEMENT	
 

1.	Are	there	any	acute	medical	precipitants?	
 
Falls may be the initial presentation of systemic disease in 
an elderly patient with limited functional reserve. The 
imperative is to recognize any acute medical emergency 
or intercurrent illness that may have precipitated the fall.  
 
Elicit clearly the circumstances surrounding the fall (pre, 
during, post-fall) – exploring if it is something more than 
a simple mechanical fall; a collaborative history is helpful 
here.  

• Some concurrent symptoms are overt red flags - 
e.g. syncope, loss of consciousness, chest pain, 
palpitations, sudden weakness or facial droop prior 
to the fall. 

• Lateral tongue bite mark or drowsiness post-fall 
raises concern for an unwitnessed seizure 

• Fall while attempting to get up from a chair/bed 
suggests postural hypotension precipitating the fall 

• Lethargy, malaise, or functional decline over a 
recent duration implies an inter-current illness e.g. 
infection, which may not present with apparent 
infective symptoms in the elderly. Consider an 
infective screen (e.g. FBC, CXR, UFEME). 

• Some longstanding symptoms, such as chronic 
nonspecific giddiness or functional decline over a 
long duration, are less likely to be acute medical 
precipitants although they do merit attention as 
well. 

 

2.	Are	there	any	complications	from	the	fall?  
 
Assess for injuries from the fall, in particular -  

• Head injury: Ask if there is any hx of hitting the 
head or loss of consciousness, examine GCS, pupils 
and neurological status, for any scalp bruises or 
hematoma. CT brain if there is any concern. 

• Musculoskeletal injury: Ask about any localizing 
pain and ability to bear weight post injury, examine 
for long bone and joint deformities. 

 
 

OPTIMIZATION	&	RISK	REDUCTION	
 
After dealing with acute medical issues, the focus shifts 
to optimizing the patient’s overall function and reducing 
risk of recurrent falls. 
 

3.	How	is	this	pt’s	baseline	like?	

	
Find out about the patient’s baseline function, for 
example 

• History of falls 

• Baseline function and ambulation status e.g. ADL 
& IADL (below). Also consider 
- Get up and go test: >10s is abnormal 
- Functional reach test: reaching forward while 

upright without taking a step forward or losing 
balance. 

• Screen of cognition, mood, and social setup. 
 
	Functional	assessment:	Activities	of	Daily	Living	

Basic ADL Instrumental (IADL) 

D Dressing S Shopping 
E Eating H Housework 
A Ambulation A Accounting 
T Transfer F Food prep (cooking) 
H Hygiene - toileting T Take medicine 
S Shower T Telephone 

  

T Transport 
 

 
 
 



APPROACHES:	ENDOCRINE	&	GENERAL	 5	|	FALLS	IN	THE	ELDERLY	 	

NIGEL	FONG	|	V	2.2	 APPROACHES	TO	SYMPTOMS	OF	DISEASE	|	135	

4.	What	are	this	pt’s	risk	factors	for	falls		

					and	which	of	them	are	reversible?	
 
Identify the patient’s risk factors for falls through a 
comprehensive review of the patient’s medical history, 
drugs, and a careful examination. Of these risk factors, 
explore which are potentially modifiable, such that 
intervention might reduce the risk of recurrent falls. 
 
Medical risk factors: ask if any of these medical 
comorbids can be optimized to reduce fall risk - 

• Sensory impairment: examine hearing and vision 
– sometimes patients do not know that they have 
cataracts! 

• Neurological: examine carefully for known and 
previously undiagnosed pathology e.g.  
- Prior CVA: look for unilateral weakness, hyper-

tonia, hyperreflexia. 
- Parkinsons disease: look for tremor, mask-like 

facies, cogwheeling. This tremor and postural 
instability poses high fall risk but is also amenable 
to medical therapy. 

- Cervical myelopathy: insidious onset of gait 
impairment (usually spastic), symmetrical lower 
limb hyper-reflexia, weakness (UMN in lower 
limbs and LMN in upper limbs), slow grip-release 
and diminished proprioception. Diagnosis can be 
confirmed with MRI spine imaging however if the 
patient is no candidate for surgical intervention, 
imaging may be academic. 

- Others: e.g. normal pressure hydrocephalus (gait 
disturbance, dementia, urinary incontinence), foot 
drop, etc. 

• Musculoskeletal: disorders like OA knees may 
cause pain, limiting mobility and stability. 

• Postural hypotension: do a good supine-standing 
postural blood pressure. If detected look for cause 
e.g. medications, dehydration, DM neuropathy 

• Cognitive: cognitive impairment may contribute to 
risk taking behavior. Assess cognition. 

• Other medical comorbids, e.g.: 
- Chronic giddiness: often from peripheral causes 
- Urinary urgency: pt falls when rushing to toilet. 
- Anaemia 

 

Iatrogenic risk factors: Review the patient’s drug list, in 
particular if any drugs are new or recently uptitrated, if 
any are no longer necessary and can be de-prescribed to 
reduce polypharmacy, and if any are prone to side effects 
such as -  

• Postural hypotension: anti-hypertensive, diuretics, 
anticholinergics (e.g. antipsychotics, antidepressants 
etc), levodopa. Check the postural blood pressure  

• Hypoglycemia: insulin and most OHGAs. 

• Sedation: benzodiazepines, antihistamines, anti-
cholinergics. 

• Risk of complications, bleeding: antiplatelet and 
anticoagulant agents. 

 
Environmental risk factors: evaluate the patient’s 
environment  

• Surfaces: slippery floors, trip hazards e.g. carpets, 
loose wires 

• Arrangement: poor lighting, clutter, objects placed 
on high areas. 

• Footwear and devices: inappropriate footwear, 
inappropriate mobility devices (e.g. parkinson’s pt 
given a walking frame) 

 
Risk factors for injury after fall:  

• Osteoporosis: Osteoporosis screening (BMD, 
FRAX, OSTA) and treatment can reduce risk of hip 
fracture. 
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SKIN	&	SUBCUTANEOUS	TISSUES	

1	|	RASH	
	
	
	
We often wonder how dermatologists take one look at a 
rash, a glance at the clinical context, and make a spot 
diagnosis. Few other approaches rely as heavily on gestalt 
and pattern recognition. For the less experienced, it is 
useful to start with a schema that suggests differentials 
and identifies key differentiating features to look for. 
Rashes are discussed in this chapter, and growths and 
lumps in the next.  
 
Note: Familiarity with the vocabulary to describe morphology 
is assumed. These approaches offer a simple (non-watertight) 
thought process, discussing only typical presentations of 
common conditions in the adult. Pictures are not included, please 
look them up – there is no shortcut to recognize classical 
morphology. 
 

Initial	approach	
 
Faced with a rash, consider morphology, distribution, 
onset and course, symptoms, and any drug history. This 
approach is sorted by morphologic groups –  

• Eczematous and scaling rashes: puritic rashes ± 
excoriations, scaling  (light-coloured skin flakes that 
fall off easily), and lichenification (thick epidermis 
with accentuated skin markings).  

• Vesicles, bullae & pustules: intra-epidermal fluid-
filled or pus-filled papules. These lesions may also 
leave crust - adherent dried serum & debris which 
can be scraped off (less easily than scales) to leave a 
weeping base. 

• Erythematous non-scaly rash: erythematous non-
scaly macules and papules that blanch on pressure. 

• Dark non-blanchable rash: hyperpigmented non-
blanchable macules and papules. Classic ‘bruises’ 
fall into this category. 

 
 

ECZEMATOUS	&	SCALING	RASHES	
 
Eczematous and scaling rashes can mainly be divided 
into two (overlapping) groups (if unsure consider both) –  

• Dermatitis group: intensely puritic eczematous 
rashes with indistinct borders. The hallmark of 
chronic dermatitis is lichenification – visible, 
palpable epidermal thickening with accentuated skin 
markings. 

• Papulosquamous group: scaly papules, plaques, 
and patches; usually well-demarcated and puritic 
(may be mild to severe). Be sure to distinguish scale 
from crust (see intro). 

Dermatitis	group	
 
Note: ‘eczema’ is technically synonym for dermatitis, but may 
mean ‘atopic dermatitis’ if used without qualification. 
 
1. Is there a secondary cause? These have a treatable 
underlying cause which should be addressed –  

• Contact dermatitis: this may be allergic or irritant, 
and may take a regular pattern (e.g. linear, rectangle, 
distinct borders) conforming to the area of contact 
(e.g. beneath the watch). Every dermatitis patient 
deserves an exposure history. Look for these causes and 
consider patch testing to confirm - 
- Hands: occupational/household chemicals, gloves 
- Wrist, ears, belt: jewellery, watch, belt with nickel. 
- Face and neck: cosmetics 
- Others: creams, topical medications 
- Perineum: moisture, esp if on diapers  

• Stasis dermatitis: eczematous lower limb hyper-
pigmentation, especially above the medial malleolus 
(gaiter region). The cause is venous hypertension; 
varicose veins and even venous ulcers may be 
present. See the approach to lower limb pain & 
ulcer for further discussion. 

• Exclude scabies: always consider especially if 
‘eczema’ affects finger and toe webs, wrists, axillary 
and pubic folds, or if there is +ve family hx. While 
scabies usually presents as puritic papules, it may 
resemble dermatitis if the patient has scratched a lot 
– look for burrows and send scrapings (see below).  

 
2. If absent, consider idiopathic etiologies - 

• Atopic dermatitis: this starts in childhood and has 
a chronic relapsing course. It especially affects the 
flexor surfaces (cubital and popliteal fossa), and 
often extends beyond. There is an atopic setup; rash 
worsens with certain environmental exposures (e.g. 
food and inhalent allergens), and the patient often 
has atopic comorbids (e.g. asthma, allergic rhinitis, 
food allergy). Patch testing may be helpful. 

• Xerotic eczema: dry, fissured skin 

• Nummular eczema: coin-shaped patches, usually 
multiple, which start erythematous and turn dry and 
scaly. 

• Seborrhoeic dermatitis: affecting mainly hair (see 
papulosquamous group) 
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Papulosquamous	group	
 
1. Can this be fungal? 

• Dermatophyte fungi (tinea, ringworm): annular 
patches with elevated, well-defined, serpiginous 
borders ± central clearing. This may affect the 
groin (tinea cruris), foot (tinea pedis, athlete’s foot), 
face (tinea faciale) or elsewhere (tinea corporis), and 
are usually asymmetrical.  Do a potassium hydroxide 
(KOH) smear for all itchy patches – this may find the 
spores and hyphae of tinea. 

 
2. Identify the main causes based on distribution –  

• Psoriasis: erythematous papules and plaques with 
silvery scales, classically affecting scalp, elbows, and 
knees. These may be few and large (e.g. chronic 
plaque psoriasis) or small and many (e.g. guttate 
psoriasis), and usually more symmetrical than tinea. 
Removal of scales reveals small bleeding points 
(Auspitz sign), and skin trauma aggravates lesions 
(Koebner phenomenon) Nails involvement is 
common (pitting, onycholysis, discolouration), and 
theree may also be arthritis (see approach to joint 
pain). This is a chronic longstanding disease; 
withdrawal of systemic steroids may trigger a flare. 

• Nummular (discoid) eczema: oval, weeping 
patches and plaques with crusted papulovesicles. 

• Pityriasis rosea: this starts as a herald patch on the 
trunk (resembles tinea). 2-5 days later, the patient 
develops tan or salmon-coloured oval scaly papules 
and patches on the trunk and proximal limbs, in a 
‘christmas tree’ pattern (following skin cleavage 
lines), with colarette scales (arranged in a ring). This 
is thought to be an immune reaction to herpes 
viruses 6 & 7, and self-resolves in 6-8 weeks. 

• Pityriasis lichenoides - et varioliformis acuta 
(PLEVA) & chronica (PLC): crops of erythematous 
papules on trunk and limbs appearing over weeks-
months; with central necrosis and haemorrhagic 
crusting (in PLEVA), or central mica-like scales (in 
PLC), or hyper/hypo-pigmentation (post-inflam-
matory), or any combination of lesions. 

• Seborrhoeic dermatitis: this affects mainly hair 
(scalp, axillary, pubic), eyebrow, and nose, ranging 
in severity from dandruff (fine scale) to severely 
greasy plaques and patches.  

• Lichen planus: puritic purple planar polygonal 
papules and plaques with white streaks. These are 
not scaly but resemble psoriatic plaques – see 
erythematous non-scaly rashes 

 
3. Consider systemic disease and sinister causes - 

• Discoid lupus: plaques which begin purplish-red 
and scaly, then turn depressed and atrophic (often 
with a hyperpigmented border). These are usually 
found on sun-exposed skin (face, trunk, arms). This 
may be skin-limited disease or systemic lupus (SLE) 
– ask about symptoms of possible SLE, do ANA 
and dsDNA testing, and consider biopsy. 

• Malignant & premalignant causes: the first clue 
is often that the lesions looks ‘atypical’ or thick. A 
biopsy is necessary to confirm or exclude. 
- Mycosis fungoides: a cutaneous T-cell 

lymphoma, initially indistinguishable from 
psoriasis or eczema (may be irregular or look 
atypical to an experienced eye), which gradually 
becomes elevated, indulated, then nodular or 
ulcerative.  

- Extramammary Paget’s dx: suspect this in a 
chronic ‘eczematous rash’, ‘lichen simplex’ or 
‘psoriatic plaque’ in the groin that does not 
improve with steroids. It may arise from skin 
cancer or from underlying anorectal or bladder 
adenocarcinoma.  

- Bowen’s disease (squamous cell carcinoma 
in-situ): irregular, asymmetrical, erythematous 
scaly or crusted plaque. 

- Actinic keratosis: scaly patch or papule on 
sun-exposed skin. 

• Secondary syphillis: a great mimic; consider esp if 
palms and soles are involved, or completely non-
puritic. Take a sexual hx and do VDRL & RPR. 

• Drug eruptions: e.g. antimalarials (chloroquine), 
lithium, beta-blockers 

 
 

VESICLES,	BULLAE,	PUSTULES	
 
Look at the content of these papules and decide if they 
are filled with pus (pustules) or clear fluid. Clear blisters 
are sorted by size as vesicles (small <0.5cm) and bullae 
(larger >0.5cm).  
 

Pustules	±	vesicles	
 
Pustules are neutrophil collections representing infection 
or inflammation. Their distribution is key. 
 
Predominantly face: 

• Acne: usually a young person (10-30y) with papules 
and pustules, open and closed comedones (black- 
and whiteheads) in the face & upper trunk. Rule out 
2° causes e.g. cosmetics, drugs (steroids, phenytoin, 
lithium), Cushing dx. In females consider polycystic 
ovarian syndrome (see approach to amenorrhoea). 

• Rosacea: often a middle-aged patient with chronic 
erythema and telangiectasia of the central third of 
the face (nose and medial cheeks). There may be 
papules and pustules, blepharitis, conjunctivitis, and 
frequent flushing; comedones are absent. This is an 
inflammatory dx of unknown etiology. 
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Asymmetrical, localized: more likely an infective cause  

• Herpes zoster (shingles): vesicles and pustules on 
an erythematous base, in a dermatomal distribution 
(unlike varicella zoster), often with pain and puritus. 
Zoster in the CN V1 dermatome can cause sight-
threatening corneal involvement. Zoster in the 
immunocompromised pts can be disseminated and 
life-threatening. Consider Tzanck smear. 

• Impetigo (non-bullous): S. aureus skin infection 
can present anywhere as pustules which quickly break 
to form a honey-coloured crust. Scraping crust 
away leaves a non-ulcerated glistening base. Gram 
stain of the crust finds gram positive cocci.  

• Candidiasis: satellite papules & pustules around a 
beefy red patch (see erythematous non-scaly rash). 

 
Symmetrical, generalized – angry looking with back-
ground of erythematous skin:  

• Acute generalized exanthematous pustulosis 
(AGEP): an acute generalized eruption of small 
pustules on a background of erythematous skin. 
Triggers include drugs (antibiotics e.g. beta-lactams, 
carbamazepine, etc) and viruses. 

• Pustular psoriasis: an acute generalized eruption 
of many tiny pustules on erythematous patches, 
which may coalesce to become lakes of pustules. 
Look for a trigger – steroid withdrawal, sepsis, 
stress, hypoCa. Differentiating pustular psoriasis 
from AGEP can be difficult – a hx of psoriasis 
makes pustular psoriasis more likely, yet does not 
exclude AGEP. Some but not all patients have a hx 
of psoriasis, yet psoriatic patients can still develop 
AGEP. A sicker patient favours pustular psoriasis, 
while face involvement and eosinophilia favour 
AGEP. Skin biopsy may be necessary. 

 
Symmetrical, generalized – without angry skin: 

• Varicella zoster (chickenpox): generalized  puritic 
eruption. Lesions develop rapidly from macules, to 
papules, vesicles, then pustules and crusting; lesions 
of all stages are present at the same time. This is a disease 
of childhood, but may occur in adults who have 
neither had chickenpox nor vaccination. 

• Folliculitis: papules and pustules formed in hair 
follicles (seen as a central hair). This may be due to 
malassezia furfur (pustules appear monomorphic), 
gram +ve skin commensals, or gram -ve bacteria 
(esp in pts on antibiotics). Do gram stain and KOH 
scraping. 

• Pseudofolliculitis barbae: ‘folliculitis’ of a dense 
beard may not be infective, but an inflammatory 
response to a curved ingrowing beard.   

 

Vesicles	alone	
 
The key to diagnosis is to recognize these monomorphic 
vesicles, filled with clear fluid. Distinguish these ddx by 
their distribution –  

• Acute contact dermatitis: may present initially as 
vesicles in the area of contact, before becoming an 
eczematous rash. Look for classic sites of contact 
dermatitis and take a contact history (see dermatitis) 

• Herpes simplex: HSV infection presents as 
grouped vesicles on an erythematous base, affecting 
the lips (HSV-1), genitals (HSV-2: screen for other 
STDs), hands (herpetic whitlow); autoinoculation of 
distant sites can also occur. Primary infection 
results in more extensive disease ± systemic fever & 
malise, while recurrent lesions are milder (but occur 
in the same site). HSV infection can be severe in 
the immunocompromised (generalized eruption and 
sick patient), or on eczematous skin (eczema 
herpeticum). Viral swabs can be taken by scraping 
the base of a fresh blister; virus can be proven by 
PCR or immunoflorescence, and Tzanck smear may 
show multinucleated giant cells. 

• Hand-foot-mouth disease: erythematous macules, 
vesicles, and ulcers affecting hand, foot, and mouth. 
There may be sore throat and fever. This is due to 
coxsackievirus and enterovirus;  

 

Bullae	
 
Bullae arise from disruption of adhesion molecules or 
epidermal cell injury. Intra-epidermal bullae are flaccid 
and easily ruptured, but subepidermal bullae are tense 
and less easily broken. Very often, patients present with 
bullae already broken, leaving the skin with erosions or 
crusts, and the clinician with no clue. Some differentials -  

• Stevens-Johnson syndrome and toxic epidermal 
necrolysis (SJS-TEN): the first ddx to consider in 
a sick patient – bullae and erosions occur late in its 
course (see generalized erythema). 

• Impetigo (bullous): in addition to its non-bullous 
form with pustules and thick crusts, impetigo can 
present as flaccid clear or cloudy bullae, which 
rupture to leave a thin crust. What starts as one 
bullae can become multiple satellite lesion after 
autoinoculation. Impetigo forms bullae if the strain 
of S. aureus produces exfoliative toxins. 

• Bullous pemphigoid: tense puritic blisters on 
normal or erythematous skin, preferentially in the 
groin, axilla, and flexural surfaces. Nikolsky’s sign is 
negative. This is an autoimmune disease occuring in 
elderly patients, associated with neurologic disease.  

• Pemphigus vulgaris: large flaccid blisters which 
quickly rupture to leave weeping/crusted erosions, 
extensive mucous membrane involvement, and +ve 
Nikolsky’s sign (pressure applied laterally to the 
bulla results in extension). This is an autoimmune 
disease occuring in middle-aged to elderly patients, 
or rarely a paraneoplastic syn. 

• Pemphigus foliaceus: flaccid blisters with +ve 
Nikolsky’s sign, similar to pemphigus vulgaris, but 
without mucosal involvement. 

 
Workup: skin biopsy and immunoflorescence is essential 
for diagnosis of bullous diseases.  
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ERYTHEMATOUS	NON-SCALY	RASH	
 
Erythema is a sign of hypervascularity and hence local 
inflammation. Broadly, think of them as –  

• Generalized maculopapular rash: generalized 
erythema or erythematous macules and papules, 
symmetrically distributed over large areas of skin. 

• Localized erythema: unique morphologies with a 
specific distribution. 

• Discrete erythematous plaques & patches: iso-
lated erythematous (to dark) plaques and patches, 
larger than the papules below. 

• Discrete erythematous papules: small puritic 
papules that do not become confluent. 

 

Generalized	maculopapular	rashes	
 
First rule out SJS-TEN. Drug and viral rashes are hard to 
tell apart; toxic erythemas and erythroderma look classic. 
 
Distinctive: 

• Stevens-Johnson syndrome and toxic epidermal 
necrolysis (SJS-TEN): begins as fever + a painful 
diffuse symmetrical rash (erythema, dusky patches, 
coalescing erythematous ± purpuric macules), 
starting in the face and thorax, before spreading 
elsewhere but sparing scalp, palms and soles. Later, 
bullae form and skin sloughs to give large erosions; 
the body surface area desloughed distinguishes SJS 
(<10%), SJS-TEN overlap (10-30%), and TEN 
(>30%). Mucous membranes are almost always 
involved – painful mucositis, ulcers, conjunctivitis, 
urethritis. Patients are systemically ill with fever, 
anaemia, ↓ TW, fluid loss with electrolyte 
imbanaces, and 2° bacterial infection. Etiologies of 
SJS/TEN are drugs (see below) and infection (e.g. 
mycoplasma). Biopsy is usually done to confirm dx 
(and for medicolegal purposes). 

• Erythema multiforme*: erythematous lesions of 
multiple forms, including erythematous papules and 
plaques, target lesions, vesicles and bullae. Target 
lesions are diagnostic but not always present – these 
have three zones of colour: an erythematous halo 
around a middle pale area, within which a dark 
centre. Lesions develop acutely (<24h), starting in 
the peripheries and spreading centripetally, and 
persist ~2 weeks. They may be puritic and involve 
mucous membranes. Etiology is most commonly 
infectious (esp HSV, mycoplasma) or drug-related. 
* Note: ‘Erythema multiforme major’ refers to SJS; this 
term is discouraged as they are thought to be distinct 
diseases and not a continuum. 

 

Mainly maculopapular rash: 

• Drug rash: sudden-onset symmetrical rash, starting 
in the face and progressing downwards; may or may 
not be puritic, and may exfoliate if the drug is not 
discontinued. Bear in mind: drugs can cause many rash 
morphologies; always consider in any acute-onset symmetrical 
rash. Take a careful drug history (including over-the-
counter, traditional meds & supplements) to assess 
the likelihood of a drug rash, and identify the likely 
culprit based on 
(1) Known propensity of the drug to cause rashes: 

especially beta-lactams, NSAIDs, sulfonamides  
(bactrim, furosemide), allopurinol, antivirals, 
and antiepileptics. 

(2) Temporal course: usually a new drug initiated 
several days ago (not immediately). Exception: 
DRESS (drug reaction with eosinophilia and 
systemic symptoms) is a delayed reaction 2-6 
weeks after drug initiation. 

• Viral exanthem: itself indistinguishable from drug 
rashes, but accompanied by viral symptoms (fever, 
upper respiratory symptoms, etc). The classic viral 
exanthems include measles, rubella, roseola (fifth 
disease, herpes virus 6), enteroviruses, and erythema 
infectiosum (parvovirus B19) – each has distinctive 
features. Viral exanthems are less common in adults 
than in children; take a vaccination and contact hx.  

 
Mainly erythema: 

• Toxic erythemas: generalized erythema in febrile 
patients, with a sandpapery feel ± desquamation, 
and mucous membrane involvement. Each cause of 
toxic erythema has unique features: 
- Scarlet fever: sore throat & strawberry tongue 

(initially white exudate with red papillae, then 
beefy red). The cause is toxin secretion by 
erythrogenic strains of Streptococcus pyogenes 

- Staphylococcal scalded skin syndrome: due 
to a local staphyloccus infection (abscess, 
cellulitis, otitis). Mucous membranes are spared 

- Toxic shock syndrome: typically a pt with 
cutaneous staphyloccus infection who abruptly 
develops shock, delirium, GIT symptoms, a 
scarlatiniform rash, and mucous membrane 
hyperemia. 

- Kawasaki disease: a child with fever of ≥5 
days and ≥4 of 5 of: bilateral non-suppurative 
conjunctivitis, mucosal erythema, cervical 
lymphadenopathy, truncal rash, erythema and 
edema of palms/soles then desquamation. 

• Erythroderma: erythema and exfoliation affecting 
almost the entire skin (>90%) – multiple causes: 
psoriasis, severe atopic dermatitis, drug (e.g. vanco-
mycin), sezeary syndrome (cutaneous T cell 
lymphoma), etc. 
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Localized	erythema	
 
These have unique morphologies and are spot diagnoses. 

• Urticaria (hives) & angioedema: urticaria is seen 
as puritic edematous wheals with red borders and 
pale centres. Angioedema also involves mucosa (e.g. 
eyelids, lips), and may be tender. Rule out 
anaphylaxis (stridor, dyspnoea, or hypotension).  
- Acute urticaria is transient (<24h, or <72h for 

angioedema) and triggered by acute viral 
infections, drugs (antibiotics, NSAIDs, opiates, 
CT contrast, etc), food allergy, or insect stings. 
If urticaria is painful, resolves slowly (>24h), or 
leaves a bruise or stain, biopsy for suspected 
urticarial vasculitis.  

- Chronic urticaria (>6 weeks, each wheal <24h) 
may be due to physical (heat, cold, pressure, 
sunlight, exercise) or contact (eg. latex) triggers, 
occult infection (eg. H. pylori), autoimmune dx 
(e.g. thyroid), or idiopathic. In addition to the 
above, consider 2° ACE-inhibitors (bradykinin 
pathway) or hereditory causes in chronic angio-
edema. 

• Cellulitis: a febrile patient with an erythematous, 
warm, swollen, and tender patch of skin (most 
commonly in the lower limbs). Rule out necrotising 
fasciitis (see approach to lower limb pain) 

• Systemic autoimmune diseases: photosensitive 
erythematous rashes characteristically occuring on 
sun-exposed areas (e.g. face, neck and shoulders in 
a ‘shawl’ distribution, etc), with other characteristic 
features –   
- Lupus: ‘butterfly’ malar facial rash sparing the 

nasolabial folds, oral ulcers, discoid rash (see 
previous), and systemic involvement (see other 
chapters). 

- Dermatomyositis: violaceous macules around 
the eyelids (heliotrope rash), hyperpigmented 
papules over the knuckles (gottron’s papules), 
and proximal myopathy. 

 

Discrete	erythematous	plaques	&	patches	
• Lichen planus: (very) puritic purple planar (flat) 

polygonal papules and plaques, with a reticulate 
pattern of white lines on its surface (Wickham’s 
striae). This classically affects flexors of wrists and 
shins, but can involve any site, including mucosa 
(white patches with reticulated white lines) and 
scalp (scarring alopecia). Trauma aggravates lesions 
(Koebner phenomenon), and lichen planus can 
occur in streaks (lines of scratch). Lichen planus is 
idiopathic or 2° to drugs (take a drug history). Most 
lesions resolve spontaneously in 1-2 years but 10% 
remain chronic. 

• Candidiasis: a confluent, beefy red eruption with 
indistinct borders, satellite papules and pustules. 
This usually occurs in a moist area e.g. groin, hands 
(in patients who usually have wet hands e.g. 
hawkers). Fungal scrapings are positive. 

• Fixed drug eruption: sharply demarcated red, 
violet, or dusky plaques, appearing 1-2 weeks after 
exposure to an offending drug, fading when the 
drug is discontinued, and recurring at the same spot 
when re-exposed to the drug.  

• Erythema migrans: this cutaneous lesion of Lyme 
disease is an erythematous patch that expands over 
days to weeks, giving a macular non-scaling border 
(fungal scrapings -ve) and clearing centre. Consider 
in patients with a travel history to grassy areas in 
temperate countries - where the ticks that transmit 
Lyme disease may be found. 

 

Discrete	erythematous	papules	
• Insect bites: the diagnosis is usually obvious – a 

puritic hive with a central punctum ± excoriations, 
usually on exposed skin. Locally this is most usually 
due to mosquitoes, but also consider bedbugs (bites 
in threes – breakfast, lunch, and dinner) and head 
lice (nits may be found). 

• Scabies: intensely puritic papules in the finger and 
toe webs, wrists and elbows, axillae, feet, and pubic 
region. Small burrows may be visible as snaking 
thread-like lines; these are diagnostic. Skin scrapings 
of the papules and burrows will find mites and eggs. 
Many patients with scabies are from nursing homes 
and deprived socioeconomic environments; as it 
can affect close contacts, ask about itching in family 
members and family pets – all of whom must be 
treated (don’t forget the maid!) 

• Nodular purigo: intensely puritic erythematous 
and firm nodules (1-3cm). There will be prominent 
scratch marks, often excoriations and sometimes 
secondary infection.   

• Miliaria (heat rash): multiple puritic small papules 
(dewdrops) on the trunk, caused by occlusion of 
sweat ducts in a hot and humid environment.  

• Keratosis pilaris: small ‘rough bumps’ on upper 
arms, thighs, and sometimes face. This is due to 
keratinized hair follicles.  
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DARK	NON-BLANCHABLE	RASH	
 
Hyperpigmentation may arise 2° melanin overproduction 
or intradermal bleed (purpura). Purpura is distinguished 
from erythema by its dark colour and non-blanchability – 
local intra-capillary hyper-vascularity causes erythema, 
while extravasation of blood outside damaged capillaries 
causes purpura; as pressure cannot return extravasated 
blood into circulation, hence purpurae do not blanch.  
 
Faced with dark non-blanchable rashes, first palpate the 
rash. Differentiate non-palpable dark macules vs palpable 
(i.e. elevated, papular) purpura. 
 

Non-palpable	dark	macules	
 
Purpuric:  

• Bleeding diathesis: e.g. disseminated intravascular 
coagulation (DIVC), idiopathic thrombocytopenic 
purpura, dengue, over-warfarinization, etc. In a sick 
patient disseminated intravascular coagulation may 
occur. See the approach to abnormal bleeding for 
discussion of underlying etiologies and workup. 

• Rule out SJS/TEN: look for erosions & mucosal 
involvement (see previous). 

• Actinic purpura: most commonly bruises at plug 
and phlebotomy sites in elderly patients with thin 
skin. Other contributory factors include steroid use 
(skin thinning) and antiplatelet drugs. 

 
Non-purpuric: mostly due to melanin overproduction 

• Actinic (solar) lentigo: a brown to dark macule 
occuring on sun-exposed areas in adulthood 

• Freckles: a hyperpigmented macule found on sun-
exposed skin, appearing before 3 years of age, 
darkening with sunlight. 

• Melasma: patchy macular hyperpigmented facial 
macules, often in women, associated with sunlight, 
pregnancy, and birth control pills. 

• Nevus (mole) vs melanoma: usually apparent as a 
growth, but may also be a flat macule. A growing, 
asymmetrical macule should raise concern for 
melanoma. See approach to skin growths. 

• Fixed drug eruption: may appear dark. See under 
localized erythematous macules & papules. 

• Diabetic dermopathy: multiple red-brown or 
hyperpigmented papules, usually on anterior shins 
(‘shin spots’); may be mildly scaly. 

 

Palpable	purpura	
 
Palpable purpura implies vasculitis – where inflammatory 
changes cause edema and elevate the lesion such that it is 
palpable. These most commonly present on the lower 
limbs. Etiologies include -   

• Infections: an acutely febrile and toxic patient with 
palpable purpura has bacterial sepsis until proven 
otherwise – due to meningococcus, Staphylococcus 
aureus, Streptococci,  Pseudomonas or gonococcus 
(often haemorrhagic pustules). Other infective 
causes include chronic viral (HIV, hepatitis B/C) or 
bacterial infection (e.g. infective endocarditis, or 
rickettsia - serology if compatible travel hx). 

• Drugs: a drug history is important. Frequently-
blamed drugs include beta-lactam Abx (penicillin, 
cephalosporins), sulfonamides (including loop and 
thiazide diuretics), phenytoin, allopurinol, aspirin. 

• Systemic autoimmune dx: lupus, RA, and the 
vasculitides – granulomatosis with polyangiitis (of 
Wegener), microscopic polyangiitis, eosinophilic 
granulomatosis with polyangiitis (of Churg-Strauss), 
polyarteritis nodosa, Henoch-Schonlein purpura. 
Look for systemic manifestations of these diseases. 

• Malignancy: usually haematological e.g. lymphoma 
and myeloma. 

• Idiopathic cutaneous small vessel vasculitis: a 
dx of exclusion; may be precipitated by mild viral 
infection but usually self limiting. 

 
Workup: first rule out bacterial sepsis; if suspected, 
culture and treat urgently. Do a careful systemic review 
for systemic features of infection, autoimmune disease, 
and malignancy; do a drug chart and rule out drug causes. 
Confirm vasculitis by biopsy and immunofluorescence. If 
the patient is otherwise well, an option is to wait 2 weeks 
for transient viral causes to resolve. If persistent, workup 
based on clinical and immunofluorescence findings,  e.g. 
autoimmune serology (ANCA, ANA, etc), viral testing 
(e.g. Hepatitis B/C), screening for systemic organ 
involvement (e.g. creatinine), myeloma workup, cryo-
globulins, etc. 
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SKIN	&	SUBCUTANEOUS	TISSUES	

2	|	SKIN	GROWTHS	&	LUMPS	
	
	
	
The patient presenting with a skin growth or lump is 
usually concerned with either cosmesis or malignancy. 
Even if you are unable to pinpoint an exact diagnosis, it 
is important to be able to identify red flags, e.g. irregular 
margins, and fixation to deep structures. First narrow 
down the category –  

• Epidermal growths: growths arising solely from 
the epidermis, appearing as localized epidermal 
thickenings, fixed to skin and mobile over subcu-
taneous tissues.  

• Lumps: palpable lumps deep to the skin; they may 
or may not be associated with overlying skin 
changes.  

• Lumps in specific locations: other differentials 
should be considered – see chapters on breast, 
groin, neck, and lymph nodes. For ulcers, see the 
approach to lower limb pain and ulcers. 

 
Note: Please look up pictures and dermatologic terminology, 
which are not included in these notes. 
 
 

EPIDERMAL	GROWTHS	
 
Diagnosis hinges on recognizing morphology. First 
dichotomise into pigmented and unpigmented growths –  
 

Unpigmented	epidermal	growths	
 
Malignant & premalignant: 

• Basal cell carcinoma (BCC), nodular type: a 
pearly nodule with a rolled border, with irregular 
margins, surface telangiectasia, central depression or 
ulceration (rodent ulcer). 

• Squamous cell carcinoma (SCC): a hard, flesh-
coloured or erythematous nodule. There may be 
surface necrosis, crusting, ulceration, or fixation to 
deep tissue. SCC tends to occurs on the head and 
neck, on mucous membranes, and in areas of 
chronic injury (e.g. chronic ulcers, burn scars).  

• Keratoacanthoma: this resembles SCC but grows 
rapidly over 4-6 weeks. It  has a irregular crater with 
a central keratin plug. Can be difficult to distinguish 
from SCC, and is managed similarly. 

• Actinic (solar) keratosis: a rough-textured, crusty, 
scaling patch or papule occuring in sun-exposed 
areas. This is pre-malignant; if thick and indurated, 
consider malignant change.  

 

Others: 

• Corn: a white-gray, well-circumscribed hard papule 
or nodule with preservation of skin lines. This 
usually occurs on skin exposed to chronic friction 
or pressure, e.g. on feet or fingers. On paring, skin 
lines are preserved. 

• Wart: a flesh-coloured, hyperkeratotic, firm papule 
or nodule, with a corrogated (common wart) or flat 
surface (flat wart). If on the sole (plantar wart), it 
may be painful and covered with thick callus. Paring 
down with a scapel reveals the underlying wart with 
interruption of skin lines and black puncta (these 
are thrombosed capillaries) 

• Molluscum contagiosum: a smooth, hard, flesh-
coloured small dome-shaped papule with central 
umbilication. 

• Adenexal structures: skin-coloured growths on the 
face may arise from sweat glands (syringoma – esp. 
around the eyelids), hair follicles (trichoepithelioma 
- esp around the nasolabial fold), or from sebaceous 
gland hyperplasia (yellow umbilicated papules on 
cheeks and forehead). 

• Skin tag (squamous papilloma): a soft, flesh 
coloured, pedunculated fleshy papule. 

 

Pigmented	epidermal	growths	
 
Pigmented macules (flat) are covered in the previous 
chapter. Obvious growths include –  

• Melanoma: Suspicious features (ABCDE) in any 
pigmented growth (asymmetry, border irregularity, 
colour variegation, diameter >6mm, and elevation) 
should prompt consideration of melanoma. May be 
found not only on skin but also on palms or soles 
(acral lentiginous melanoma), and affecting nails. 

• Pigmented BCC: mimics a melanoma, but with a 
pearly rolled margin seen when viewed side-on. 

• Nevus (mole): pigmented macule or papule with 
uniform colour, regular border, and a smooth or 
verucoid surface. 

• Seborrheic keratosis: multiple greasy, ‘pasted on’ 
plaques or papules, with sharp margins. This starts 
skin-coloured but slowly darkens and may turn 
black. 

 

Workup	
 
All lesions with suspicion of malignancy should be 
biopsied for definitive diagnosis. 
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SKIN	LUMPS	
 
Diagnosis hinges on careful physical examination. Look 
at site, size, shape, margins, and surface or scars. Feel for 
temperature, tenderness, consistency, and fluctuance. 
Attempt to move the lump, assessing fixation. Ask about 
time course and symptoms (see the notes on physical 
exam). This approach is divided based on consistency of 
the lump.  
 
Lumps appearing only at specific sites (breast, groin, 
neck) are discussed in their relevant chapters. 
 

Soft	skin	lumps	
 
The colour of the lump is a most helpful guide.  

• Lipoma: a soft, mobile, compressible lump with a 
smooth surface, positive slip sign and intact overlying 
skin. Some lipomas feel lobulated. 

• Dermoid cyst: a soft, mobile, fluctuant (non-
compressible) with a smooth surface, negative slip 
sign, and intact overlying skin. These are usually found 
along lines of skin fusion, e.g. along the eyebrows 
or in the midline.  

• Neurofibroma: soft, flesh-coloured papules/nodules, 
which, with pressure, can be invaginated into the 
skin, forming a ‘button-hole’ defect. Look for other  
neurofibromas, plus café-au-lait spots (>15mm is 
significant in post-pubertal), and axillary or inguinal 
freckling that would suggest neurofibromatosis. 

• Haemangioma: a red (superficial) to blue (deep) 
nodule, often blanchable. 

• Kaposi sarcoma: purple macule, plaque, or nodule; 
may be multiple. Examine for lymphadenopathy 
and hairy leukoplakia in the mouth. Biopsy and test 
for HIV - Kaposi’s sarcoma occurs in AIDS and 
immunosuppressed individuals. 

 

Firm	skin	lumps	
• Sebaceous cyst (epidermal inclusion cyst): a 

firm flesh-coloured nodule, often tense & fluctuant. 
The overlying skin shows a central punctum and no 
other changes. 

• Dermatofibroma: a small (0.5cm) firm lump with 
variable skin colour; pinching the lump results in 
central dimpling (dimple sign) 

• Keloid: a flesh-coloured, firm papule arising after a 
surgical incision or skin trauma. A keloid extends 
beyond the limit of the inciting trauma, while a 
hypertrophic scar does not. 

 
On the hands also consider: 

• Ganglion cyst: a fluid-filled outpouching of the 
synovial membrane of a joint or tendon sheath. 
They are firm, smooth, fluctuant, transilluminable, 
and fixed to underlying joint or tendon. Classical 
sites include dorsum and radial palmar side of wrist, 

flexor sheaths, and on the distal interphalangeal 
joints (mucocysts) where they are associated with 
osteoarthritis of the underlying joint. 

• Giant cell tumor of tendon sheath (pigmented 
vilonodular tenosynovitis): a firm (usually firmer 
than a ganglion cyst), fixed, non-transilluminable 
lump most commonly found on the volar aspect of 
the fingers. This is benign and slow-growing, but 
may destroy underlying bone. 

 

Hard	skin	lumps	
• Xanthoma: hard yellowish papules, plaques, or 

nodules. They may also occur on the eyelids 
(xanthelasmas) or tendons (tendon xanthomas). 
These are actually cutaneous deposits of hyper-
lipidemia – test serum lipids and workup for other 
metabolic risk factors.  

• Skin metastasis: skin metastases from internal 
malignancies (e.g. leukemia, lymphoma) can present 
as hard lumps. All hard dermal lumps should be 
biopsied. 

• Bony lumps: a rock-hard lump, located where skin 
is thin over bone, may arise from underlying bone. 

 

Tender	lumps	
• Infective: acute, erythematous, painful lumps. An 

abscess is a tender, fluctuant, erythematous nodule, 
often with visible pus pointing. A furuncle (boil), 
an infected hair follicle, presents as a small abscess 
atop an inflammed, erythematous, tender nodule. 
Mutliple furuncles coalesce into a carbuncle, with 
purulent discharge from several follicular openings. 

• Inflammatory - erythema nodosum: multiple 
deep, tender erythematous nodules usually on the 
lower limbs, which look like bruises when resolving. 
They are poorly demarcated, which is often the first 
clue to their depth. This is due to inflammation of 
subcutaneous fat, 2° streptococcal, fungal, or TB 
infection, inflammatory bowel disease, pregnancy, 
and (uncommonly) drugs – but often idiopathic. 

 

Other	special	lumps		
• Pyogenic granuloma: a shiny red papule with a 

raspberry-like surface, which grew rapidly (days-
weeks) often after minor trauma. This bleeds easily 
(often the presenting complaint) and may become 
crusted or ulcerated later.  

• Arterio-venous fistulae (AVF) or grafts (AVG): 
surgically-created ‘lumps’ for hemodialysis access, 
found in various sites on the volar aspect of the 
wrist (radio-cephalic) or cubital fossa (brachio-
cephalic or brachio-basilic). AVFs and AVGs can 
be distinguished based on shape – AVFs are hemi-
spherical, while AVGs feel tubular and may be long 
or horseshoe shaped. A working AVF/AVG has a 
palpable thrill and an audible bruit. A thrombosed 
AVF/AVG feels hard. 
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SKIN	&	SUBCUTANEOUS	TISSUES	

3	|	GROIN	LUMPS	
	
	
 
Most groin lumps are clinical diagnoses, but be careful 
that skipping steps easily leads to misdiagnosis. While this 
chapter discusses lumps unique to the groin, the usual 
skin lumps can still occur here. Step one is to distinguish 
(the latter two are men-only) –  

• Inguinal lump: confined to the inguinal region, 
testes are separately palpable. 

• Scrotal lump: confined to the scrotum, with a 
distinct upper border (can get above it) and a 
normal spermatic cord  

• Inguino-scrotal lump: may have apparent inguinal 
and scrotal involvement, or may appear to be a 
scrotal mass, but lack a distinct upper border. The 
testes may be separately palpable. 

 
 

INGUINAL	LUMP	
 

1.	What	lump	is	this?	
 
Examine the patient standing. 

• Hernia: comes in a variety of flavours. This is a 
soft, compressible lump with an expansile cough 
impulse (unless too large or incacerated). Hernia 
should not be tender or erythematous, unless 
strangulated. Hernia are classically more apparent 
on standing, and reduce in the supine position – but 
may also be irreducible. Look also for any overlying 
scars to suggest a recurrent hernia. Hernia are further 
discussed below. 

• Inguinal lymph nodes: often discretely palpable, 
firm lumps with no cough impulse. Tender nodes 
suggest infection, while large hard nodes suggest 
malignancy. Look for local infection or malignancy 
in limbs, lower abdomen and perineum (including 
per-rectal and per-vaginal exam), other lymph node 
enlargement, and hepatosplenomegaly.  

• Femoral artery aneurysm: expansile and pulsatile 
mass located at mid-inguinal point. This is critical to 
disginguish from a hernia pre-op – be especially 
suspicious in intravenous drug users who may use 
their femoral arteries. 

• Saphena varix: due to dilatation of long saphenous 
vein at junction of femoral vein. These appear in 
patients with extensive lower limb varicosities; they 
empty with minimal pressure and refill on release. 

• Undescended testes: this will not be missed if the 
scrotum is examined – an empty scrotum should 
prompt suspicion of undescended testes.  

 

While herniae are common, the lack of a cough impulse 
should prompt suspicion of other diagnoses, unless the 
lump is v large (for which few other explanations exist). 
 
Each diagnoses raises further clinical questions. The 
approach to lymphadenopathy is discussed in a separate 
chapter. The approach to hernia is discussed below.  
 

2.	If	hernia,	what	type?	
 
(a) Femoral vs inguinal: carefully palpate bony land-
marks. An inguinal hernia reduces to a point above and 
medial to the pubic tubercle, but femoral herniae reduce 
inferior and lateral. Due to their narrow neck, femoral 
herniae may not demonstrate a cough impulse, are rarely 
reducible, and are at higher risk of strangulation. 
 
(b) If inguinal, direct vs indirect: this distinction is 
somewhat academic. Clinically, reduce the hernia and 
apply pressure over the deep inguinal ring* – indirect 
inguinal herniae may be controlled by this maneuver, 
while direct herniae will not. At surgery, the indirect 
inguinal hernia appears lateral to the inferior epigastric 
artery, while the direct hernia appears medial.  
 

3.	If	hernia:	any	complications?	
 
Identify what causes the patient to present now 

• Incaceration: A chronically irreducible hernia; 
there may be mild discomfort, but nothing like the 
pain of strangulation. 

• Obstructed: obstruction of bowel loops within the 
hernia cause abdominal pain, distension, nausea and 
vomiting, and lack of passage of stool of flatus. The 
hernia itself is non-tender. 

• Strangulation: when the vascular supply to a loop 
of bowel within the hernia is compromised, the 
hernia becomes irreducible, tender and warm. 
Operation is urgent to save ischemic bowel. 

 

4.	If	hernia:	why	is	this	pt	getting	herniae?	
 
Herniae are most often idiopathic, but any cause of 
raised intraabdominal pressure predisposes to herniae 
and should be treated. These include lower urinary tract 
symptoms causing straining, chronic cough, chronic 
constipation, intra-abdominal masses, and ascites.  
 
* The deep ring is located 2cm above the midpoint of the inguinal ligament, 
i.e. the midpoint of a line connecting anterior superior iliac spine to 
pubic tubercle. This is not the same as the mid-inguinal point, the landmark 
for the femoral artery, which is the midpoint of a line connecting 
anterior superior iliac spine to pubic symphysis. 
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INGUINO-SCROTAL	LUMP	
 
As long as the testes are separately palpable, this is 
almost certainly an inguinal hernia. Indirect herniae, as 
opposed to direct, are more likely to descend into the 
scrotum. Approach as per the above. 
 
 

SCROTAL	LUMP	
 
The dichotomy is between painful and painless scrotal 
lumps. Always ensure that the upper border is palpable. 
 

Painful	scrotal	lump	
• Testicular torsion: usually a young man with acute 

scrotal or abdominal pain. Examination reveals a 
tender, high-riding testes lying transversely with loss 
of cremasteric reflex.   

• Epididymo-orchitis: often difficult to distinguish 
from torsion; there may also be dysuria and urethral 
discharge (as expected since the infection starts as a 
urinary tract or sexually-transmitted infection) 

• Torsion of appendix testes (cyst of morgagni): 
the torted appendage may be palpable as a localized 
tenderness or nodule (a blue dot sign). 

• Fournier’s gangrene: acute necrotising perineal 
infection presenting with severe pain ± fever, skin 
erythema spreading rapidly beyond the scrotum, 
and severe tenderness. This is often in a diabetic or 
immunocompromised individual. 

 
If in doubt, diagnose torsion and do not delay surgical 
exploration. Bedside doppler ultrasound to demonstrate 
testicular blood flow may be a helpful adjunct if available. 
 
 

Painless	scrotal	lump	
• Testicular tumor: the patient may complain of 

painless progressive testicular swelling ± loss of 
testicular sensation and a sensation of heaviness. 
On examination, the testes is enlarged compared to 
the contralateral side, non-tender, and hard. 

• Hydrocele: a non-tender, fluctuating, transillumi-
nating swelling. The testes is buried in fluid and 
impalpable. This may be 1° or 2° – beware the 
small secondary hydrocele of a testicular tumor, in 
which case the testis may be palpable and enlarged. 

• Epididymal cyst: as for a hydrocele, except that 
the testes is separately palpable (as this arises 
separate from the testes). 

• Varicocele: these dilated veins appear as a ‘bag of 
worms’ which reduce when the patients lies supine. 
This is more common on the left due to the length 
of the left testicular vein whose valves often fail, 
and may be normal . However a suddenly appearing 
varicocele should prompt suspicion of a renal cell 
carcinoma with venous invasion, obstructing the 
testicular vein.  

• Haematocele: the pt may give a history of injury. 
Acutely, this is a tense, tender, non-transillumin-
ating swelling with no separately palpable testes. 
Left alone, it may become a hard clot around the 
testis, difficult to distinguish from a tumor. 

 
Workup: 

• Ultrasound scrotum: to characterise or exclude a 
mass (e.g. hydrocele) 

• For suspected tumor: tumor markers (AFP, hCG, 
LDH), staging (CTAP for para-aortic nodes, CXR). 
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With all breast complaints, the clinician’s main task is to 
exclude cancer – the usual (if unspoken) fear. Presenting 
complaints include lumps, pain, and nipple discharge; 
each is discussed in turn, followed the common workup.  
 
 

APPROACH	&	DIFFERENTIALS	
 

Breast	lump	±	skin	changes	
 
Take a history and examine systematically with arms 
behind head, not forgetting the axillary tail and lymph 
nodes. The goal is to evaluate risk of cancer –  
 
Features suspicious for malignancy: 

• Hard, irregular lump (soft does not rule out cancer) 

• Fixation to skin or to underlying muscle 

• Large size. In particular, a Phyllodes tumor (of 
fibroepithelial origin, at times malignant) may be 
indistinguishable from a fibroadenoma except for 
large size at presentation or rapid growth. 

• Skin changes including Peau de Orange, Paget’s 
disease (be cautious of any nipple ‘eczema’, 
especially if non itchy or in an older patient), and 
nipple retraction are highly suspicious. Surface 
ulceration is a late sign. Erythema is usually 
infection, but may be inflammatory breast cancer.  

 
Non-cancer differentials:  

• Lipoma: a very soft, mobile lump. 

• Fibroadenoma: one or more firm, mobile (‘breast 
mouse’), discrete lumps. This is more common in 
younger patients and may fluctuate in size with the 
menstrual cycle. 

• Cyst: a smooth, spherical, very well-circumscribed 
lump. Consistency varies, ranging from soft to 
tense. Cysts can appear rapidly, at times with pain. 
Needle aspiration may reveal fluid; however, if 
aspirate is bloody, cancer must be ruled out. 

• Breast abscess: this is usually obvious, with pain, 
warmth, rednesses, and a history of lactation. The 
pt may be febrile. 

• Fat necrosis: breast trauma may cause fat necrosis, 
then a fibrotic reaction which presents weeks later 
as a hard irregular lump with skin tetering. The 
initial trauma may be small and forgotten. 

 
For the approach to isolated axillary lymphadenopathy, 
see approach to lymphadenopathy. 

Breast	pain	
• Physiological: Mild cyclical mastalgia, dissipating 

with the onset of menses, is normal and has been 
attributed to fibrocystic changes. 

• Mastitits: lactating women may suffer breast 
infection, causing noncyclical pain  

• Cancer: breast cancer is typically painless. The 
exception is inflammatory breast cancer, which 
presents with rapidly progressing breast pain, 
enlargement, warm and thickened skin. 

• Referred pain: from spine or shoulder pathology. 
 

Nipple	discharge	
 
Bilateral, multiductal discharge: usually non-sinister. 

• Galactorrhorea: bilateral milky discharge. This may 
be physiological (e.g. post-partum), or 2° to hyper-
prolactinaemia from a pituitary tumor or anti-
dopaminergic drugs (e.g. antipsychotics). 

• Clear discharge: usually physiological if bilateral 
and multiductal (also consider papilloma or duct 
ectasia) 

 
Unilateral uniductal discharge: usually suspicious, 
especially if bloody and spontaneous. This requires a full 
workup. Differentials include: 

• Carcinoma: ask abt and examine carefully for any 
breast lumps (see workup). 

• Intraductal papilloma: uniductal spontaneous 
straw-coloured discharge may be due to benign 
epithelial proliferation without atypia. 

• Duct ectasia: dilation and shortening of lactiferous 
ducts, presenting with cream to blue-green multiple 
duct discharges. May also cause a mass or nipple 
retraction (transverse-slit appearance), may be 
secondarily infected. 
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Gynaecomastia	in	the	male	
 
Male breast enlargement can be due to: 

• Physiological: at birth, puberty, or old age  

• � estrogens: 
- From testes: testicular tumor, ectopic hCG 

production e.g. lung CA 

- Peripheral conversion: liver dx � metabolism, 
hyperthyroidism 

• � androgens: e.g. hypogonadism (e.g. Kinefelter), 
pituitary tumor (LH deficiency), adrenal tumor. 

• Drug: e.g. digoxin, spironolactone, amiodarone, 
verapamil, cimetidine, finasteride. 

• Male breast cancer: rare but possible. 
 
 

COMMON	THREADS	&	WORKUP	
 
The standard workup for all breast complaints is ‘triple 
assessment’, which includes physical exam, imaging, 
and histopathology. The goal of each step is to rule out a 
cancer. 
 

History	&	Examination	
 
1. What is the risk that this complaint is cancer? 

• Symptom history, including time course (onset, 
progression), and associated symptoms (e.g. if the 
complaint is a lump, ask about discharge, etc) 

• Systemic symptoms: e.g. loss of appetite, loss of 
weight, bone pain, dyspnoea, headache.  

• Examination: as described, including lymph nodes 
and systemic features. Physical examination in breast 
cancer may be entirely normal – especially ductal carcinoma-
in-situ! 

 
2. What is the pt’s background risk for breast cancer 

• Personal hx: of breast disease, especially cancer. 
Suspect an inherited syndrome in young breast 
cancer, bilateral or multiple cancer, or combined 
breast and ovarian cancer. 

• Family hx: as breast CA is common, not every 
family hx is equal. Determine if suspicion warrants 
BRCA gene test – risk is much higher if there is ahx 
of 1st degree relative with young breast CA (<40), 
or multiple 2nd degree relatives. Note that BRCA is 
also assoc with other CA (e.g. ovarian, colorectal). 

• Oestrogen exposure: Higher cancer risk with early 
menarche, late menopause, nulliparity, short 
breastfeeding duration, use of oral contraceptives or 
hormone replacement therapy 

• General risk factors: smoking, alcohol, obesity. 
 

Imaging	
 
Mammogram: a mainstay, but less sensitive in women 
<35 years old due to dense breasts. These are done with 
cranio-caudal and median-lateral-oblique views to allow 
localization of a lesion, and reported with the BI-RADS 
system. Compare bilateral breasts and look for:   

• Suspicious features (including in-situ): spiculated 
mass, micro-calcifications, architectural distortion. 
Also look around the lesion for suspicious fx which 
may rule out breast conserving surgery, and at the 
contraleral breast.  

• Benign features: Large coarse calcifications, radial 
scar. 

 
Ultrasound: good to characterise a mass, but does not 
repalace mammogram. It is especially helpful in pregnant 
women, those under 35, and to guide biopsy. Features –  

• Cancer: solid mass, irregular margins or spiculated, 
taller than wide, posterior acoustic shadowing 

• Fibroadenoma: solid mass, regular and smooth 
margins, wider than tall. 

• Cyst: fluid (anechoic) mass with posterior acoustic 
enhancement, very well-circumscribed. However 
also look for any solid component within the cysts, 
which merits biopsy. 

 
Breast MRI: limited indications: diagnostic dilemmas, to 
screen young but high-risk (e.g. BRCA +ve) women, etc. 
 

Histopathological	assessment	
 
Biopsy any solid lumps, but cysts may just be aspirated, 
unless there is a solid component. 

• Core biopsy (e.g. tru-cut): the choice especially in a 
suspicious lesion. It preserves tissue architecture for 
assessment of invasion (in-situ vs invasive lesion), 
and allows immunostaining for hormone receptor 
status. Variants include the mammotome (vaccum-
assisted image-guided percutaneous biopsy), which 
may be therapeutic for small lesions). 

• Fine needle aspiration cytology (FNAC): less 
ideal, may be used to confirm a clinically benign 
diagnosis.  

• Excision biopsy: therapeutic for benign lesions; 
but avoid in suspicious lesions – if lesion turns out 
malignant, margins may not be clear.  

• Punch biopsy: for suspected Paget’s disease. 
 

Other	workup	
• If cancer is found: staging investigations including 

for chest (CXR vs CT), liver (US vs CT-AP), and 
bone (bone scans vs PET-CT) 

• For galactorrhoea or gynaecomastia: hormones e.g. 
prolactin, estrogen, testosterone; and as suspected 
(e.g. LFT if suspect liver disease) 
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Many conditions of the head and neck region present as 
lumps. This chapter discusses the approach to neck and 
salivary gland swellings. The usual skin lumps (see skin 
chapter) can of course affect the head and neck as well. 
  
 

NECK	LUMPS	
 
Distinguish between: 

• Single posterior triangle lump: a region bounded 
by the posterior border of the sternocleidomastoid, 
the trapezius muscle, and the clavicle  

• Single anterior triangle lump: a region bounded 
by the anterior border of the sternocleidomastoid, 
the lower jaw, and the midline. Distinguish between 
lumps that move with swallowing and lumps that 
do not. 

• Multiple lumps: either lymph nodes or a multi-
nodular goitre. 

 

Posterior	∆	
• Lymph nodes: the most common neck lump, with 

variable characteristics depending on its underlying 
etiology (e.g. soft tender nodes due to infection, vs 
hard fixed nodes due to cancer). It is imperative to 
identify why the lymph node is enlarged. Consider 
infective, neoplastic, and inflammatory differentials 
- see approach to lymphadenopathy. 

• Cervical rib: a hard (bony) posterior fossa lump 
which can cause thoracic outlet syndrome (hand 
numbness and weakness, exacerbated by elevating 
the arms e.g. reaching overhead).  

• Cystic hygroma: a fluid-filled lymphatic malform-
ation, appearing as a soft, fluctuant, transilluminable 
lump at the base of the posterior triangle.  

• Pharyngeal pouch (zenker’s diverticulum): a 
diverticulum of the pharyngeal mucosa above the 
upper esophageal sphincter. Symptoms include 
regurgitation, dysphagia, and neck swelling. A lump 
is not always palpable; should one appear, it is a 
soft, indentable, deep and non-mobile lump at the 
posterior sternocleidomastoid border below the 
thyroid cartilage.  

 

	

Anterior	∆,	moves	with	swallowing	
• Thyroid: an inferior neck lump that ascends with 

swallowing, but not with tongue protrusion. Its 
characteristics range from the soft diffuse goitre of 
Graves disease, to the hard fixed nodule of thyroid 
cancer – see the approach to thyroid.  

• Thyroglossal cyst: this mimics a thyroid in being a 
firm-to-hard lump that ascends on swallowing. Yet 
unlike the thyroid, a thyroglossal cyst also ascends 
on tongue protrusion, and is found more superiorly 
at the level of the hyoid. Fluctuance and trans-
illuminance may be present, but are unreliable. As 
this is a persistent thyroglossal duct arising from the 
foramen cecum, examine the base of the tongue for 
ectopic (lingual) thyroid. 

 

Anterior	∆,	does	not	move	with	swallowing	
 
Lateral: 

• Lymph nodes: see previous 

• Submandibular gland: bilateral small, soft glands 
palpable under the mandible may be normal. Be 
suspicious, however, of an unusually prominent or 
hard lump – see approach to salivary nodule. 

• Branchial cleft cysts: this second branchial cleft 
remnant may present as a upper lateral neck mass, 
deep to the anterior edge of the sternocleido-
mastoid. It is firm, fluctuant, and may or may not 
transilluminate. It may be a slowly enlarging and 
painless, or enlarge rapidly and painfully (especially 
if infected). Rarely it becomes a draining sinus.  

• Carotid body tumor (paraganglioma): this arises 
from the carotid chemoreceptor tissue. Hence, it is 
located at the carotid bifurcation (just above the 
hyoid), is pulsatile (transmitted pulse from carotid), 
and is mobile perpendicular to the carotid artery 
(i.e. laterally) but not vertically. It is also painless, 
usually hard, non-fluctuant, and may have a bruit. 
10% have malignant potential, and some secrete 
catecholamines like a phaeochromocytoma. 

• Schwannoma/neuroma: similar to a carotid body 
tumor in location and mobility, but non-pulsatile. 
This arises from descending nerve fibres. 
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Midline: 

• Plunging ranulas: a mucus retention cyst arising 
from an obstruction in the sublingual glands. It 
more commonly appears as a blue-grey swelling at 
the floor of the mouth, but may also ‘plunge’ below 
the mylohyoid to give a midline lump above the 
hyoid. They do not move with swallowing 

• Dermoid cyst: a mobile non-tender mass arising 
from entrapment of epithelium in deeper tissue. 

 

Workup	
 
Workup depends on the clinical ddx in consideration. It 
is important to have a clinical diagnosis; for instance, a 
lymph node can be biopsied but a schwannoma – or 
worse, carotid aneurysm – must not.   

• Likely thyroid nodule: approach as for a thyroid 
lump, including ultrasound and fine needle aspirate. 
See approach to thyroid. 

• Likely lymph node: see approach to enlarged lymph 
node. 

• MRI or MR angiography offers characterization of 
schwannoma and paraganglioma. 

• Therapeutic excision may sometimes be the best 
form of diagnosis 

 
 

SALIVARY	GLAND	SWELLING	
 
Parotid lumps are found at the angle of the mandible, 
lifting the earlobe. Submandibular lumps are beneath 
the horizontal ramus of the mandible. Sublingual lumps 
appear below the floor of mouth. Begin by distinguishing 
painful vs painless salivary gland swellings –  
 

Painful	salivary	gland	swelling	
 
Episodic pain: 

• Sialolithiasis: episodic pain and swelling triggered 
by eating (or simply by watching food porn), due to 
salivary duct calculi obstructing salivary flow. On 
examination, small stones may be visible at the duct 
orifice (e.g. stensens’ duct – opposite the upper 
second molar), or palpable bimanually. 

 
Acute painful infection: 

• Acute sialadenitis: an obstructed salivary duct 
may become infected, which presents as pain, 
swelling, pus draining from the duct ± fever.  

• Mumps: bilateral (or less often unilateral) parotid 
swelling, preceded by a viral prodrome. Ask about a 
vaccination history, and look for complications e.g. 
orchitis.   

 

Workup:  

• Salivary gland stone disease: visualize the stone 
by X-ray, ultrasound, or high-resolution CT. 

• Mumps: usually a clinical diagnosis; if serological 
confirmation is desired, consider serology or PCR 

 

Painless	salivary	gland	swelling	
 
Painless progressive salivary gland swellings require 
careful evaluation to rule out malignancy, which becomes 
more probable the smaller the salivary gland. Examine 
carefully including bimanual palpation, looking inside the 
mouth, checking nerves and lymph nodes. The clinical 
questions to answer are: 
 
1. Is this a salivary gland cancer? Look for alarm 
features e.g. hard consistency, fixation, cranial nerve 
palsy, lymph node involvement, or skin changes. Do not 
be fooled by the longstanding parotid lump that suddenly 
grows rapidly – it may be a carcinoma-ex-pleomorphic.  
 
2. Are there features of systemic disease?  

• Sjogren’s syndrome: dry eyes, dry mouth, dental 
caries, and a positive bedside Schirmer test. This 
may be 1°, or 2° in a patient with other rheumato-
logical disease (e.g. RA, SLE). 

• HIV: parotid cysts or neoplasms may develop in 
retroviral patients. Look out for a history of risky 
sexual behaviour, weight loss, multiple lymph node 
swellings, or recurrent infections. 

• Alcoholic liver disease: take a history for alcohol 
and examine for stigmata of chronic liver disease. 

• Radiation: previous radiation exposure. 
 
3. If not suspecting cancer or systemic dx, consider- 

• Other causes of posterior fossa neck mass e.g. 
lymph nodes 

• Benign salivary gland neoplasm: e.g. pleomorphic 
adenoma, Warthin’s tumor (can be bilateral). 

 
4. Further workup:  

• Tissue diagnosis: e.g. fine needle aspiration 

• Imaging: CT/MRI for local and distant staging. 

• For systemic disease: e.g. for Sjogren’s syn (anti-
Ro/SSA, anti-La/SSB antibodies, lip biopsy), HIV 
testing, GGT and MCV for alcohol. 
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Lymphadenopathy, i.e. enlarged lymph nodes, may be 
palpable in cervical, supraclavicular, axillary, and inguinal 
regions. Deeper nodes (para-aortic, mediastinal, central 
compartment of neck) are not palpable. The causes of 
lymphadenopathy may be classified by etiology or by 
distribution (see table) –   
 

Causes	of	lymphadenopathy	

 Localized Generalized 

Infective Local infection in 
drainage site 

TB 

Virus e.g. EBV 
Acute HIV infection 

Neoplastic Local cancer in 
drainage site 

Lymphoma 

Inflammatory Kikuchi, Kimura 
Sarcoid 

SLE 

Note: neat categories are a useful but oversimplified starting point; in 
practice there are overlaps. This is not comprehensive; see text. 

 

Initial	approach	
 
First, ascertain that the palpable masses are lymph nodes, 
ruling out other differentials (see approach to neck lump 
and groin lump). Examine all other superficial nodes 
(cervical, supraclavicular, axillary, and inguinal), as well as 
liver and spleen. Distinguish between localized (isolated 
to one group) vs generalized  lymphadenopathy –  
 
 

LOCALIZED	LYMPHADENOPATHY	
 

1.	What	do	the	lymph	nodes	feel	like?	
 
While clinical palpation may not give a definite diagnosis, 
the aim here is to get some idea of the likely etiology of 
lymphadenopathy. Time course is helpful but not always 
unreliable – a newly-noticed node may have been present 
for a while. 

• Infective: acute-onset, small, soft, mobile ± tender 
nodes are most likely infective. 

• Neoplastic: painless, progressively enlarging or 
very large (>2cm), hard and fixed nodes raises 
suspicion of nodal spread from malignancy.  

• TB: these start as discrete cold, non-tender, mobile, 
node(s), which enlarge over weeks-months to 
become rubbery and matted, but still non-tender. 
Eventually, they may caseate into a ‘cold abscess’, 
which can discharge. TB may mimic both infective 
and neoplastic nodes.  

2.	Is	there	a	clinically	apparent	local	source?	
 
Conceptually, each group of lymph nodes is responsible 
for draining a particular anatomical region; enlargement 
of a particular group of nodes should therefore prompt a 
search for infection or malignancy in the draining site –  

• Cervical LN: the head and neck is a far more likely 
source than lung or GI organs. Local infection (e.g. 
URTI, sinusitis, pharyngitis, otitis media) will give 
obvious symptoms. Ask for symptoms of head and 
neck cancers, e.g. nasopharyngeal (blood-stained 
saliva, hearing loss from otitis media with effusion, 
cranial nerve palsy) and thyroid cancer (e.g. 
hoarseness of voice). Examine skin, scalp, the oral 
cavity, and the ear (via otoscopy) carefully for 
growths or abscesses, palpate thyroid and salivary 
glands, and check cranial nerves. If all the above is 
unrewarding, consider more distant organs (as per 
supraclavicular nodes) 

• Supraclavicular LN: these are strongly associated 
with cancer of the GI tract (especially ‘Virchow’s’ 
left supravicular node), lung, or esophageus. Elicit 
symptoms of these cancers and examine carefully. 

• Axillary LN: carefully examine the ipsilateral arm 
(including interdigital spaces and skin creases) and 
chest wall for local infection (skin break, pustule, 
etc). Ask about insect bites, cat exposure (cat 
scratch disease), outdoor activities, and travel. 
Examine both breasts and ask for symptoms and 
risk factors of breast cancer.  

• Inguinal LN: examine lower limbs for sources of 
skin and soft tissue infection (ulcers, skin breaks or 
fungi in interdigital spaces, and sores behind the 
heel) or skin cancers. Take a history of sexually 
transmitted disease (STD) including exposure and 
symptoms (urethral/vaginal discharge). Examine 
perineum (including per-rectal and per-vaginal 
exam), lower abdomen and lower back for cancers 
or signs of STD (e.g. ulcers, cervical excitation, or 
discharge – which should be cultured). Note that 
testicular and ovarian cancers spread to deep para-
aortic nodes instead of inguinal nodes. 

 
Source found: if a clinical diagnosis can be made –  

• Known local infection: culture, treat, and address 
underlying factors (e.g. revascularize lower limb)  

• Likely local cancer: workup as specific for that 
cancer (tissue diagnosis, staging, etc). 

  
Source not apparent: proceed to (3) 
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3.	If	further	workup	is	necessary,	what?	
 
Soft small (<1cm) asymptomatic nodes, especially in a 
young or thin patient, may be physiological. If further 
workup is necessary, continue as below –  
 
(a) Consider: what else are we suspecting? 

Note: considerations are different in paeds e.g. Kawasaki disease 

• Cancer: based on the risk profile (e.g. smoking, 
family hx, constitutional symptoms). Localizing 
signs and symptoms may not be present. 

• TB (and non-tuberculous mycobacteria): this is an 
important ddx, especially in immunocompromised 
and non-local patients. Look for constitutional 
symptoms (e.g. fever, weight loss, night sweats), 
exposure to or personal/family history of TB.  

• Inflammatory causes: Kikuchi disease presents as 
fever and cervical lymphadenopathy in young 
women. Kimura disease causes cervical lymph-
adenopathy and eosinophilia. These are rare, and 
usually diagnosed only after biopsy. 

• Causes of generalized lymphadenopathy: see 
below. 

 
(b) Directed investigation of local sources: as per 
clinical suspicion, especially for suspected malignancy. 

• Cervical LN: flexible nasoendoscopy in the first 
instance; triple endoscopy (nasoendoscopy, OGD, 
bronchoscopy) if strongly suspecting cancer (e.g. 
hard fixed nodes). 

• Supraclavicular LN: based on clinical suspicion, 
imaging of the lung and GI tract may include CXR, 
CT thorax and abdomen. Consider OGD especially 
in enlarged Virchow’s node 

• Axillary LN: as per the workup for breast cancer, 
including mammograms, ultrasound, and biopsy if a 
breast lump is palpable. 

• Inguinal LN: no specific workup. 
 
(c) Lymph node biopsy: whether to biopsy is a clinical 
call. In general, biopsy if strongly suspecting a sinister 
cause, e.g. TB or cancer without an obvious primary (any 
primary found should be biopsied instead of the lymph 
node). Non-resolving lymphadenopathy should also be 
considered for biopsy. Biopsy modalities include 

• Fine needle aspiration cytology (FNAC): least 
invasive, but insufficient to examine architecture or 
perform additional stains, and risks false negatives 
due to sampling error. FNAC (with AFB smear and 
acid PCR) is generally sufficient for diagnosing TB, 
but not for ?lymphoma. Beware a report of ‘atypical 
lymphoid hyperplasia’ – this sounds innocent but 
must be taken as cancer until proven otherwise. 

• Excision biopsy: the superior modality, allowing 
complete sampling, architectural assessment, and to 
obtain sufficient tissue for ancillary tests. 

• Core biopsy: an alternative to excision, but may be 
inadequate 

While imaging of suspected primaries may be helpful, 
imaging of the lymph node may be of limited utility. 
Chest imaging should be obtained for suspected TB. 
 
 

GENERALIZED	LYMPHADENOPATHY	
 
Enlargement of multiple LNs, or the presence of hepato-
splenomegaly, implies a more systemic cause.  
 

Differentials	
 
Infective:  

• Acute viral infection: e.g. EBV, CMV, HSV. 
There may also be high fever and pharyngitis.  

• Acute retroviral syndrome: primary HIV infection 
may present as lymphadenopathy ± fever, sore 
throat, headache, myalgia, and rash. Symptoms are 
non-specific and hence a high index of suspicion is 
necessary, especially in patients with high-risk 
behaviour, history of STD, and features unusual for 
URTI e.g. rash and mucocutaneous ulcers. 

• Other infections (including fungi, protozoa): e.g. 
toxoplasmosis, secondary syphillis, Lyme disease. 

 
Neoplastic: 

• Lymphoma: usually multiple nontender, rubbery, 
matted, mobile nodes. Aggressive lymphomas may 
present with rapid LN enlargement, splenomegaly 
± B symptoms (fever, night sweats, weight loss) or 
as complications (e.g. cord compression, SVC 
obstruction, hyperCa). Indolent lymphomas may 
present as waxing and waning lymphadenopathy. 

 
Inflammatory: 

• SLE: multiple soft, non-tender, discrete nodes may 
be present, especially during lupus flares. However 
do consider superimposed infection (especially if 
nodes are tender), and lymphoproliferative disease, 
which SLE patients are at risk of. 

• Other rheumatological dx: e.g. Churg-Strauss, 
RA, adult still’s disease. 

• Drugs: e.g. phenytoin. 
 

Workup	
 
At this point, target workup based on clinical suspicion. 
Consider –   

• For infection: FBC (↑ TW), viral serology (EBV 
monospot and IgM, CMV, rubella), HIV testing, 
syphillis serology (VDRL, RPR), and CXR for 
miliary TB. 

• Autoimmune: start with a sensitive test e.g. ANA.  

• Biopsy: if suspecting lymphoma, or diagnosis still 
uncertain and nodes do not regress. If a viral illness 
is probable and the pt well, observation is fair. 
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Most complaints of lower limb pain or ulceration stem 
from vascular, neuropathic, or musculoskeletal disease. 
Each of the following clinical presentations are discussed 
in turn, and the workup discussed at the end - 

• Chronic episodic pain on walking 

• Acute, severe pain 

• Chronic rest pain ± swelling (for the approach to 
swelling alone, see next chapter). 

• Tissue loss: ulceration, gangrene. 
 

Each pathology has different manifestations along its 
natural history; this may be confusing. For instance, 
atherosclerosis may build asymptomatically over decades. 
Eventually there is pain on walking 200 steps… then 50 
steps (claudication)… then even at rest, as ulcers form and 
toes turn gangrenous (critical limb ischaemia). A second 
patient may present with an acutely painful, cold, and 
pulseless leg (acute limb ischaemia), when an embolus from 
his fibrillating atrium occludes his femoral artery. 
Similarly, he could have suffered a stroke if that embolus 
had shot into his middle cerebral artery, or mesenteric 
ischaemia if it had gone into his mesenteric artery. 

 
The	presentations	of	lower	limb	disease	

 Arterial Venous Musculoskeletal / other 

Acute severe pain Acute limb ischaemia Deep vein thrombosis Infection including nec. fascitis 
Trauma  

Episodic pain on walking Vascular claudication  Neurologic claudication 
Mechanical musculoskeletal pain 

Chronic rest pain or swelling Critical limb ischaemia Varicose veins  

Ulceration / tissue loss Critical limb ischaemia Venous ulceration Neuropathic ulceration 

 
	

APPROACH	TO	SYMPTOMS	
 

Chronic	episodic	pain	on	walking	
 
These patients experience a long history of lower limb 
pain brought on by walking. The questions are –  
 
1. What is the etiology: 

• Vascular claudication: pain starts after walking a 
fixed, reproduceable distance, and is relieved by 
rest. These patients often have other vascular risk 
factors (diabetes, hypertension, hyperlipidaemia, 
smoking). Pulses are diminished (if absent, consider 
critical limb ischaemia). 

• Neurogenic claudication: neuropathic pain from 
lumbar spinal stenosis mimics vascular claudication. 
Characteristically, pain arises after walking a 
variable distance, and spine flexion (or walking 
uphill) relieves pain by opening up the nerve root 
space.  

• Musculoskeletal pain: muscle strain will improve 
over time; more chronic pain may be due to joint 
and juxtaarticular tissue disease. Pain may be 
present on walking the first step (unlike vascular dx) 

 

Differentiating	neurogenic	vs	vascular	claudication	

 Neurogenic Vascular 

Claudication distance Variable Fixed 

Nature of pain Shooting or 
cramping 

Cramping 

Migration of pain Prox to distal Distal to prox 

Worse on walking Downhill Uphill 

Relieved by Spine flexion Rest 

Associated with Numbness Pulselessness 
Rest/night pain 

 
2. How severe is the disease: 

• How is this affecting function: as the main issue 
is functional limitation, functional assessment is 
key.  

• Further workup: see later this chapter for arterial 
disease, the approach to back pain for neurogenic 
claudication, and the approach to knee pain for 
musculoskeletal etiologies. 
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Acute	severe	pain	
 
Severe pain developing over hours-days may arise from -  

• Acute limb ischaemia: the cardinal ‘6Ps’ are pain, 
pallor, perishing coldness, pulselessness, parasthesia 
and paralysis (the latter two are late signs and 
hopefully absent). Elicit vascular risk factors e.g. 
diabetes, hypertension, hyperlipidaemia, smoking.  

• Deep vein thrombosis (DVT): an erythematous, 
swollen and tender limb. Unlike the ischaemic limb, 
the limb is warm and pulses are palpable. Swelling 
can be objectively demonstrated by measuring calf 
diameter. Elicit risk factors and consider using the 
Wells score to determine clinical probability (see 
next chapter). 

• Infection (cellulitis vs necrotising fasciitis): limb is 
warm, erythematous, and pulses are present. Have a 
high index of suspicion for necrotising fasciitis – 
the first sign may be unusually severe pain, an 
extremely tender limb, or a toxic patient. In doubt, 
mark out the erythema and review early; erythema, 
swelling, and gangrene progress rapidly (over hours) 
in necrotising fasciitis. A limb with chronic vascular 
disease is predisposed to cellulitis. 

• Trauma: always consider traumatic bone and soft 
tissue injury. If pain worsens in an injured limb, 
have a high index of suspicion for compartment 
syndrome. This presents as a tense limb, dispro-
portionate pain, exacerbated by passive muscle 
stretch (e.g. toe dorsiflexion), and when late, the 
6Ps of arterial insufficiency.  

• Nonspecific musculoskeletal injury: e.g. muscle 
strain or tear following unaccustomed physical 
exertion. This is a diagnosis of exclusion and pain 
should be less severe. 

 
Each diagnosis raises further clinical questions.  
 
In acute limb ischaemia, consider –   

1. Is the limb still viable: urgency of treatment is 
stratified on the premise that numbness & paralysis  
are late signs. Any numbness, weakness, rest pain, 
delayed capillary refill, or inaudible arterial doptone 
marks a threatened limb (an emergency). Profound 
sensory loss or paralysis, fixed staining, and muscle 
rigor, points to a non-viable limb (not an 
emergency). 

2. Is ischaemia of embolic or thrombotic etiology: 
Emboli present acutely (in minutes) as complete 
obstruction (no collaterals) of one leg (contralateral 
leg pulses present), in a patient with no history of 
claudication. Look for an embolic source – e.g. 
atrial fibrillation, aortic aneurysm, valve disease) 
Thrombotic disease tends to present as acute-on-
chronic non-complete ischaemia in a known 
claudicant, whose contralateral leg also has stigmata 
of arterial dx (trophic changes, pulseless). 

 
For the approach to DVT, see the approach to lower 
limb swelling (next chapter) 

Chronic	rest	pain	±	swelling	
• Critical limb ischaemia: often an unrepentant 

vasculopath whose claudication has worsened over 
years, and now complains of rest pain in the foot, 
often worse at night and relieved on hanging the 
foot out of bed. The limb is pulseless, capillary refill 
prolonged, with skin changes (pale, shiny, atrophic) 
± tissue loss or ulceration. Concomittant diabetic 
neuropathy may make this condition painless, but 
no less risky. 

• Chronic venous insufficiency: aching, heaviness, 
and swelling, worse after standing all day. Varicose 
veins, pitting edema, and skin changes (hyper-
pigmentation, lipodermatosclerosis) may be seen, ± 
complications of venous eczema, ulceration, or 
bleeding. Venous insufficiency may arise from –  
- Superficial venous reflux: with prominent varicose 

veins and demonstrable reflux. Elicit risk factors 
e.g. occupations involving prolonged standing, 
obesity, pregnancy, and family history.  

- Deep venous obstruction: due to active DVT 
(must exclude) or in a post-DVT limb (due to 
damage to vein segments and valves) 

• Musculoskeletal: myalgias can arise 2° rheumatic 
disease (e.g. polymyalgia rheumatica), statin use, or 
fibromyalgia. Inflammatory joint pain may be 
chronic (see approach to joint pain). If pain is 
progressive, rule out musculoskeletal tumor. 

• Consider other causes of painless leg swelling (see 
next chapter). 

 

Ulceration	
 
1. What are the contributory etiologies: Ulcers are 
often multifactorial so assess for all contributory factors: 

• Arterial: critical limb ischaemia or microvascular 
disease (scleroderma, vasculitis e.g. buerger’s dx). 

• Venous: chronic venous hypertension from reflux 
or deep venous obstruction. 

• Neuropathic: accumulated unrecognized (painless) 
trauma, due to peripheral neuropathy, most often 
due to diabetes. Examine for ‘glove and stocking’ 
sensory loss and Charcot joints. 

• Malignant ulcer: Biopsy all suspicious ulcers. 
- Basal cell carcinoma (BCC): irregular rodent 

ulcer with central scab and pearly rolled margin 
- Squamous cell carcinoma (SCC): a fleshy 

exophytic ulcer 
- Marjolin ulcer: SCC developing in long-standing 

venous or burn ulcer. 

• Infective: tuberculous or fungal - esp in tropical 
rural areas. 

• Autoimmune: e.g. pyoderma gangrenosum in pts 
with inflammatory bowel dx, RA, or vasculitis. 

• Pressure sores: on the back of heel or sacrum in 
bed-bound patients.  
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Differentiating	lower	limb	ulcers	
 Arterial Venous Neuropathic Malignant 

Location Any location Gaiter region, over malleoli, 
may be circumferential 

Beneath pressure points of 
sole or bony prominences 

Any location 

Base Dry and pale Pink granulation tissue, 
white fibrous tissue. 

 Dried serum (BCC), 
necrotic (SCC) 

Edge Punched out or sloping if 
healing 

Sloping Punched out or sloping if 
healing 

Irregular. Rolled 
(BCC), everted (SCC) 

Depth Shallow to deep Shallow and flat Deep Deep if tissue invaded 

Discharge Thin serous exudate, or 
purulent. 

Seropurulent or bloody Skin weeps plasma SCC can have copious 
foul discharge. 

Pain  Severe pain Mild pain. Insensate: glove and 
stocking loss ± areflexia 

Painless 

Pulses Pulseless, prolonged capillary 
refill time 

Present, if no concomittant 
arterial disease 

Present, if no concomittant 
arterial disease 

Present 

Skin ∆s Ischemic changes: pale, cold, 
shiny, atrophic skin. 

Venous ∆s: lipodermato-
sclerosis, venous eczema. 

Surrounding tissue normal 
or callus formation. 

Surrounding tissue 
normal 

Other signs Buerger’s test Varicosities, trendelenburg 
and Perthe’s test, edema. 

Charcot’s foot Lymphadenopathy 

Comorbids Ischemic heart dx, claudication DVT, varicose veins Diabetes & complications, 
e.g. heart disease, ESRF 
(look for fistula), stroke. 

 

 
 
2. Is there active infection: inspect skin and ulcers for 
signs of infection (e.g. pus, discharge). Palpate deeply – a 
deep ulcer with exposed bone should elicit suspicion of 
osteomyelitis unitl proven otherwise. 
 
 

VASCULAR	EVALUATION	
 

Workup	for	arterial	pathology:	
 
1. Confirm arterial dx; assess distribution & severity 

• Distribution of pain and pulses correlate to the site 
of disease. Calf pain suggests superficial femoral 
artery disease, while thigh/buttock pain points to 
aortoiliac disease. The triad of buttock claudication, 
impotence, and loss of femoral pulses (LeRiche’s 
syndrome) has been described in aortoiliac disease. 

• Ankle-brachial pressure index (ABPI): the ratio 
of ankle : brachial BP. It is the easy to do with a 
handheld doppler and a blood pressure cuff. ABPI 
0.9-1.0 is normal. ABPI <0.9 suggests arterial dx 
lowering ankle BP, if <0.5 there is critical stenosis. 
There may be falsely high readings, even >1.2, in 
vessel calcification (e.g. diabetes); therefore in the 
local population ‘normal’ ABPI may not rule out 
peripheral vascular disease. 

• Dopper ultrasound: this not only confirms 
diagnosis but also assesses severity and distribution, 
which is critical to plan intervention. Normal flow 
is triphasic; as peripheral vascular dx progresses, 
signal becomes biphasic, then monophasic. This is 
however unable to assess aortoiliac disease. 

• CT Angiography: good for aortoiliac assessment, 
but tends to under-state disease. 

• Catheter angiography: used only with therapeutic 
intent.  

 
2. Evaluate vascular risk factors: the question is, why is 
this patient getting arterial disease. Evaluate for 

• Diabetes, hypertension, hyperlipidemia: if absent, 
screen for these diseases. If present, assess control. 
These must be aggressively addressed if progression 
of vascular disease is to be halted 

• Smoking 
 
3. Look for other vascular comorbids: arteriopaths are 
also predisposed to cardiovascular, cerebrovascular, and 
renal disease – which affect any decision to intervene for 
vascular pathology. Ask for symptoms, examine the 
heart, aorta (for aneurysm), and neurologic system, and 
consider echocardiogram.  
 

Workup	for	superficial	venous	pathology:	
 
The CEAP classification characterises venous pathology -  

• Clinical: C0 no signs, C1 telangiectasia or reticular 
veins, C2 varicose veins, C3 edema, C4 skin 
changes, C5 healed ulcer, C6 active venous ulcer. 

• Etiology: congenital, 1° or 2° (post-thrombotic) 

• Anatomy: superficial, perforator, or deep veins 

• Pathophysiology: reflux, obstruction, or both. 
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This classification also spells out the goals of workup. 
The clinical questions are: 
 
1. Is there any suggestion of venous obstruction 

• History: ask about past episodes of DVT, intra-
abdominal mass or malignancy. 

• Examine: A positive Perthe’s test suggests deep 
venous obstruction (apply tourniquet above knee to 
occlude superficial veins, and ask patient to tiptoe 
repeatedly; if varicosities worsen or pt develops 
pain, varicosities are not emptying into deep veins 
and these are obstructed). Also examine the 
abdomen and genitalia for masses causing inferior 
vena caval obstruction. 

 
2. What is the distribution of reflux? 

• Tourniquet tests: these have all been abandoned 
outside of exams*.  

• Handheld doppler: this is helpful at the bedside 
but will miss 30% of reflux. For instance, to assess 
the sapheno-popliteal junction – place the probe at 
the mid-inguinal point, medial to the triphasic 
superficial femoral artery signal. Squeeze the calf. A 
single flow murmur is normal. A biphasic signal, 
comprising a forward flow and backward reflux 
murmur, indicates incompetence.  

• Duplex ultrasound scanning: this is the best test 
to exclude deep vein thrombosis and delineate the 
distribution of venous reflux. 

 
3. Is there concomittant arterial disease? Examine for 
pulses, capillary refill, and investigate as necessary. 30% 
of patients with venous insufficiency also have arterial 
disease, which affects management (e.g. compression 
stockings cannot be used). 
 
For the workup to deep venous thrombosis, see the 
approach to lower limb swelling. 
 
* Details of the physical examination are described in other sets of notes (see website) 
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SKIN	&	SUBCUTANEOUS	TISSUES	

8|	LOWER	LIMB	SWELLING		
	
	
	
A diverse range of conditions present with swollen legs – 
some requiring urgent treatment, others irreversible if 
missed, and yet others mainly nuisances. A reasoned 
clinical approach is the key to diagnosis. The crucial 
differentiators are: unilateral vs bilateral, acute vs chronic, 
and painful vs painless. 
 
 

UNILATERAL	LEG	SWELLING	
 
Unilateral leg swelling suggests a local pathology, i.e. in 
the vessels or soft tissues of the swollen leg. Asymmetry 
of swelling may be demonstrated by comparing bilateral 
leg or calf circumference, carefully measured at fixed 
distances from bony prominences. The first step is to ask 
if the swelling is acute ± painful (<1 week), or chronic. 
 

Acute	painful	unilateral	leg	swelling	
 
The imperative in this setting is to look for the most 
dangerous diagnosis – deep vein thrombosis (DVT). At 
the same time, only a minority of DVT suspects have it; 
as anticoagulation is not innocuous, diagnostic certainty 
is important before committing the patient to protracted 
treatment. The clinical questions are: 
 
1. What is the probability of DVT? First rule out 
concimittant symptomatic pulmonary embolism (PE), as 
may be suggested by dyspnoea, hypoxia, or hypotension 
(see approach to dyspnoea). Then consider the clinical 
risk factors, as collated in a prediction score –  
 

	Wells	Score:	pre-test	probability	of	DVT	

Active cancer (within 6 months) +1 
Paralysis or recent lower limb immobilization +1 
Bedridden >3 days or surgery within 4 weeks +1 
Localized tenderness along the deep venous system +1 
Calf swelling >3cm, compared to the normal leg +1 
Pitting edema, greater than the normal leg +1 
Collateral superficial veins (not varicose veins) +1 
Alternative ddx as likely or more likely than DVT - 2 

Probability:  ≥ 3 High | 1-2 Moderate | ≤0 Low 

 

Alternative diagnoses with objective leg swelling -  

• Cellulitis (most common): a erythematous, tender, 
warm limb ± mild swelling. Systemic features (e.g. 
fever, elevated WBCs) may be present or absent. 
Do consider and rule out necrotising fasciitis (see 
previous chapter).  

• Thrombophlebitis: tender, palpable superficial 
veins, often at the site of former IV cannulae. 

• Ruptured Baker (popliteal) cyst: a Baker’s cyst 
may rupture into the posterior calf muscles, causing 
swelling and pain that mimics DVT. These cysts are 
more common in pts with underlying knee disease 
(e.g. osteoarthritis).  

• Causes of chronic leg swelling, which may be newly 
noticed by the patient. 

 
2. Which test to look for or exclude DVT? If further 
evaluation for DVT is desired, choice of test depends on 
the pre-test probability. 

• Compression duplex ultrasound: the default in 
most cases. A non-compressible vein, or one with 
abnormal flow (colour doppler), is highly likely to 
be thrombosed. A main limitation is that ultrasound 
cannot assess iliac vein DVT. False negatives are 
possible if performed too early; if DVT is strongly 
suspected in spite of a negative ultrasound, repeat  
ultrasound in one week to rule out DVT.  

• D-dimer: A feasible test in patients with low pre-
test probability of DVT; if negative, this rules out 
DVT. In patients with higher pre-test probabilities, 
however, avoid D-dimer testing; a positive test is 
not specific enough to diagnose DVT, and requires 
ultrasound confirmation 

 
3. In confirmed DVT, what is the PE risk? Look for 
factors that prognosticate pulmonary embolism (PE) risk; 
these too determine necessity and duration of treatment - 

• Superficial vs deep: superficial vein thrombosis is 
not DVT and anticoagulation is often unnecessary 
(caution: the superficial femoral vein is a misnomer – 
it is actually a deep vein) 

• Proximal vs distal: the diagnostic ultrasound will 
provide this information. Distal DVT, confined to 
below-knee veins with no proximal component, is 
of lower risk for PE. Proximal DVT, involving iliac, 
femoral, or popliteal veins, is higher risk (and pts 
may already have asymptomatic PE). 

• Symptomatic vs asymptomatic: the presence of 
symptoms (swelling, pain, heaviness) is itself an 
indication for treatment. 
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4. Why is this patient getting DVT? The final step, on 
top of treating DVT, is to evaluate for any provoking or 
predisposing factors that led to DVT in this patient. This 
is important as DVT may recur if its underlying cause is 
not identified and addressed. 
 
(a) Is there an obvious cause: 

• Provoked DVT: look for recent major surgery or 
trauma, immobility, hospitalization, active cancer, 
pregnancy or contraceptive pills, and air travel >6h.  

• Known systemic disorder predisposing to DVT: 
patients with SLE, nephrotic syn, myeloproliferative 
disease, or inflammatory bowel disease have an 
increased increase the risk of thrombosis.  

 
(b) Do I need to workup for other predispositions? 
Not all patients benefit from extensive workup, beyond 
clinical history, examination, and family hx, consider –  

• Prothrombotic disorders: Patients with young 
DVT (age <45), +ve family history of thrombosis, 
recurrent DVT or miscarriages should be worked 
up for prothrombotic disorders. In Singaporeans, 
test for protein C or S deficiency, antithrombin III 
mutation, and anti-phospholipid syndrome (esp if 
aPTT unexpectedly prolonged – this is the lupus 
anticoagulant). In non-locals, also consider factor V 
leiden and prothrombin gene mutation. 

• Occult malignancy: Start with searching for signs 
and  symptoms of malignancy, an FBC (may reveal 
a blood cancer – see approach to high cell counts) 
and age-appropriate cancer screening. How much 
more to do is controversial – certainly if DVT is 
recurrent, possibly for a 1st unprovoked DVT. 

 

Chronic	unilateral	leg	swelling	
 
This is usually more benign. Differentials are –  

• Chronic venous insufficiency: an aching, swollen 
leg worst at the end of each day, with varicose veins 
and venous skin changes. See the previous chapter 
for approach, and rule out a pelvic mass causing 
venous obstruction 

• Lymphedema: e.g. filiariasis in a patient from a 
developing country, or after inguinal lymph node 
dissection. Cutaneous and subcutaneous thickening 
is classic for lymphedema. 

 
 

BILATERAL	LEG	SWELLING	
	
Bilateral leg swelling is more likely of systemic cause. 
This may be obvious from the past medical history, but 
do not assume that a concomittant disease (e.g. acute 
heart failure) cannot develop. Look for edema in other 
third spaces (e.g. pleural effusions, ascites, and 
pulmonary edema), and for any elevation of the jugular 
venous pressure (JVP). Rule out asymmetry of leg 
swelling which may suggest a cause like DVT. 

Bilateral	leg	swelling	+	elevated	JVP	
 
This points to intravascular hypervolemia from salt and 
water retention. 

• Congestive cardiac failure: inquire for symptoms 
of exertional dyspnoea, orthorpnea, and examine 
for cardiomegaly and 3rd or 4th heart sounds. This 
may be a patient with a florid cardiac history (e.g. 
ischaemic heart disease, old myocardial infarcts), or 
someone presenting for the first time with edema. 
The diagnosis may be confirmed by NT-proBNP 
levels or echocardiography. If there is worsening of 
edema and/or progressive dyspnoea, look for an 
acute precipitant (e.g. new ischaemia, arrhythmia, or 
noncompliance to fluid restriction) which must be 
addressed. 

• Renal – ESRF or nephritic syndrome: In the 
known ESRF patient, chronic leg swelling suggests 
insufficient dialysis requiring titration of dry weight. 
If there is acute worsening of leg edema, look for a 
cause (e.g. missed dialysis, noncompliance to fluid 
restriction) and any complications (e.g. electrolytes). 
In the patient without known renal dx, CKD will be 
apparent from serum creatinine. Nephritic syn is a 
ddx – check blood pressure and do UFEME (see 
approach to hematuria and proteinuria). 

  

Bilateral	leg	swelling	+	normal	JVP	
• Renal – nephrotic syndrome: heavy proteinuria in 

the nephrotic syndrome causes hypoalbuminaemia, 
↓ capillary oncotic pressure, and hence lower limb 
and periorbital edema. 24h urine protein will show 
heavy proteinuria >3g/day (see the approach to 
hematuria and proteinuria) 

• Hepatic cirrhosis: often a known cirrhotic with 
jaundice, marked ascites, portal hypertension (signs 
e.g. splenomegaly, caput medusae) – for workup, 
see approach to jaundice. A normal liver function 
test should rule out hepatic causes in the rest. 

• Gastrointestinal: a protein-losing enteropathy (e.g. 
inflammatory bowel dx, celiac dx) or malnutrition 
can lead to hypoalbuminaemia and hence edema. 
This should be apparent from other gastrointestinal 
symptoms, or general cachexia. 

• Thyroid: the edema of thyroid disease is uniquely 
nonpitting, as it arises not from excess interstitial 
water, but from hyaluronic acid deposition in the 
interstitium. This can be seen in hypothyroidism 
(myxoedema) and Graves dx (pretibial myxoedema) 

• Pregnancy: edema is common. Consider pre-
eclampsia if there is also ↑ BP and proteinuria. 

• Drug induced: in the absence of any other cause 
of edema, it may be ascribed to medications e.g.  
- Renal vasoconstriction: NSAIDs, cyclosporin 
- Calcium channel blockers: e.g. nifedipine 
- Vasodilators: e.g. minoxidil, hydralazine  
- Fludrocortisone 
- Steroids and estrogens 
- Thiazolidinediones 
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MUSCULOSKELETAL	

1	|	JOINT	PAIN,	GENERAL	
	
	
 
Musculoskeletal disease may present as pain, stiffness, 
swelling, or restricted range of motion. This chapter 
discusses the general approach to joint pain, patterns of 
polyarticular joint pain, and extra-articular manifestations. 
The subsequent chapters detail a more specific approach 
to monoarthritis of individual joints or of the back. 
 
First characterise joint pain as acute or chronic, mono- or 
polyarticular. The thought process is different in each.  
 
 

ACUTE	MONOARTHRITIS	
 
The imperative in acute monoarthritis (developing over 
hours) to exclude serious pathology requiring immediate 
intervention. An acute exacerbation of chronic arthritis 
should be approached in a similar manner especially 
because damaged joints are more likely to suffer infection 
or gouty flare. Consider: 
 

1.	Where	is	the	pain	coming	from?	
 
Not all ‘joint pain’ comes from the joint. True ‘joint pain’ 
is more likely if the joint is swollen, erythematous, and 
cannot bear weight or has restricted motion. Palpation 
reproduces tenderness and movement exacerbates pain. 
If not, be suspicious for non-articular causes. Triage the 
patient’s general condition – a trauma victim may be in 
pain but should not look toxic. Consider: 

• Referred visceral pain: ‘shoulder pain’ may be an 
AMI in disguise, and ‘hip pain’ may be referred 
from an abdominal source e.g. appendicitis. A high 
index of suspicion is key – workup is obvious (e.g. 
examine the abdomen, order ECG, etc).  

• Tissue pain: patients may mistake limb pain as 
joint pain – do not be misled. Examine soft tissue 
and vasculature with suspicion of: 
- Necrotising fasciitis: a warm and swollen 

limb with skin changes e.g. erythema or blisters 
which progress rapidly. Patients are unwell. 
Cellulitis is a differential but does not progress 
rapidly and patients are less sick. 

- DVT: a warm and swollen limb with little skin 
changes and well-felt pulses. Be alert especially 
in patients with risk factors. 

- Acute limb ischaemia: a pulseless and cold 
limb with little swelling. (refer to chapter on 
lower limb pain). 

• Neuropathic pain: a prolapsed intervertebral disc 
may misleadingly present as ‘joint pain’. This pain 
often radiates to the limb, and may be associated 
with numbness. See section on back pain. 

• Periarticular musculoskeletal pain: ligaments, 
muscles, and tendons may be the culprit. Like 
articular pain, this is exacerbated by movement, but 
the similarities end here. Diagnostic clues that pain 
is periarticular are that (1) on palpation, the point of 
maximal tenderness is not on the joint line, (2) pain 
on passive movement is less than on active 
movement, and (3) pain is maximal in certain lines 
of muscle pull or if stressed (this forms the basis of 
various special tests). Ask about any trauma or 
inciting event (e.g. tendon rupture during vigorous 
sport) and rule out fractures or dislocations (see 
below). The exact periarticular causes differ by joint 
- see the sections on individual joints. 

 

2.	If	true	joint	pain	–	what	is	the	cause?	
 
Differentials: 

• Trauma: trauma may result in acute haemarthrosis, 
periarticular fractures or dislocations. Always ask 
for a history of trauma or precipitating event (e.g. 
sports injury). If there is any trauma, resusitate as 
per advanced trauma life support principles – do 
not be fixated on the limb, and miss a more 
pressing visceral injury. Examine limb posture, 
range of motion, and X-ray to exclude fractures.  

• Septic arthritis: Patients may or may not be febrile. 
Ask for predisposing factors e.g. previous joint 
disease (RA, OA, prosthesis), diabetes, joint space 
injection or trauma, and IV drug use. 

• Gout or pseudogout: typically intermittent attacks 
of acute monoarthritis in a patient with metabolic 
syndrome. In early gout, unlike RA, the patient is pain-
free between episodes (advanced gout can have painful 
intercritical episodes). The same joint is commonly 
but not always affected, and certain joints are more 
classic for gout (e.g. podagra in the 1st metatarsal 
phalangeal joint). Look for a precipitating factor e.g. 
purine-rich foods (beer, animal organs, red meats, 
sardines) or thiazides. However the 1st presentation 
of gout may be indistinguishable from septic 
arthritis; neither does a hx of gout exclude septic 
arthritis. Fever may be present in either disease. 

• 1st presentation of a polyarthritis: any arthritic dx 
(e.g. RA, the spondyloarthropathies) may present 
initially as a monoarthritis. Workup for such causes 
(see chronic polyarthritis) if the above differentials 
are unrewarding. 
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Workup: 

• Joint X-ray: main role is to rule out fractures and 
dislocations, and possibly osteomyelitis. Punched-
out erosions or lytic areas with overhanging edges 
are classic of gout but appear late. If a fracture is 
seen, look for features of a pathological fracture – 
e.g. osteopaenia, lytic lesions suggestive of cancer, 
etc. 

• Joint aspiration: an acutely inflammed joint should 
in general be aspirated, unless septic arthritis can 
confidently be ruled out. Certain joints (e.g. hip) 
require image-guidance for aspiration. Examine 
aspirate for blood (haemarthrosis) and turbidity 
(inflammation); normal aspirate is straw-coloured. 
Send for cytology (neutrophilic infiltrate seen in 
both infection and gout), gram stain, culture, and 
crystal microscopy (needle-shaped -ve birefringent 
crystals in gout). If suspected, consider TB and 
fungal stains and cultures (+TB-PCR), as well as 
gonococcal cultures (collect on charcoal media).  

• Blood culture: positive in 50% of septic arthritis. 

• Other bloods: FBC for ↑ TW, CRP. Uric acid level 
is not helpful in acute gout flares; ↑ urate does not 
diagnose gout, and ↓ urate may be a deceptive result 
of urate consumption. 

• Further workup: If septic arthritis from S. aureus, 
streptococci, or enterococci occurs without obvious 
predisposing causes, consider endocarditis and 
order echocardiogram (see approach to fever). In 
gonococcal arthritis, do a STD workup. 

 
 

CHRONIC	MONOARTHRITIS	
 
The differentials of acute monoarthritis should be 
considered, including the referred and neurologic causes 
of pain. In addition, additional considerations apply. 
 

1.	Is	this	mechanical	or	inflammatory	pain?	
 
The distinction between inflammatory and mechanical 
joint pain is fundamental. Conceptually:  

• Mechanical pain: exacerbated by movement or 
weightbearing and relieved by rest. Any morning 
stiffness is <15min. Mild swelling and crepitus can 
be present, due to osteophyte formation in osteo-
arthritis. The problem is usually anatomical, e.g. 
fractures, osteoarthritis, periarticular causes of pain. 

• Inflammatory pain: rest pain exacerbated by 
immobility and relieved by motion. Night pain is a 
worrying feature. There may be morning stiffness 
(>60 min) or boggy synovitis; occasionally local 
signs of inflammation (erythema, warmth, swelling, 
tenderness), and a systemic response (e.g. fever). 
The problem is more than simply anatomical and it 
may be the first sign of serious pathology. 

 

2.	If	mechanical	-	articular	or	periarticular?	
 
A lack of obvious inflammation is typical for chronic 
monoarthritis, as compared to acute monoarthritis. 
Hence the distinction between articular vs periarticular 
pain may be more difficult than in the acute scenario. 
Consider: 

• Mechanical joint pain: consider 
- Undiagnosed fractures: easy to miss if not 

florid at presentation e.g. small stress fractures. 
Consider if there was an inciting trauma. 

- Osteoarthritis: a long hx of slowly progressive 
joint pain affecting function. Tends to present 
symmetrically (e.g. both knees) but sometimes 
causes a chronic monoarthritis. See chronic 
polyarthritis for discussion. 

- Other structural abnormalities: e.g. avascular 
necrosis in the hip (see hip) 

• Periarticular pain: e.g. a torn ligament, tendinitis. 
The diagnosis is often made on stress testing during 
physical examination - ssee the specific joint for 
details. 

• Referred causes: visceral, neurologic, and vascular 
(claudication) causes. See previous discussion. 

 

3.	If	inflammatory	pain	-	what	is	the	cause?	
 
Differentials: 

• Chronic infection: possibilities include TB, fungal, 
lyme disease, and osteomyelitis. Ask for systemic 
features (low-grade fever, chills, malaise), immuno-
compromise, travel hx and tick exposure (Lyme dx).  

• Tumor: e.g. metastatic, myeloma, or primary bone 
tumors. Ask about constitutional symptoms, past 
history, and family history.  

• Gout: episodic recurrences, often affecting the 
same joint.  

• An atypical presentation of spondyloarthropathy is 
still possible; see chronic polyarthritis. 

 
Workup: 

• Joint fluid: as with acute monoarthritis, aspirate, 
stain and culture. Add TB-PCR, TB and fungal 
stains and cultures if not already done. A joint fluid 
with lymphocytic-dominant ↑ WBC and no crystals 
or organisms is consistent with a rheumatological 
cause. 

• Further infective workup: as per clinical suspicion 
including Lyme serologies if necessary. 

• Imaging: in atypical inflammatory causes, MRI of 
local joint may be warranted to look for tumor, 
inflammatory changes or structural pathology.  

• Myeloma workup: see approach to back pain for 
further discussion. 
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CHRONIC	POLYARTHRITIS	
 
The etiologies of chronic polyarthritis (>6 weeks) can 
generally be classified into 4 major groups: 

• Osteoarthritis (OA) 

• Rheumatoid arthritis (RA) group:  
- RA itself 
- Psoriatic arthropathy, symmetric polyarthritis 

(RA-like) subtype  

• Spondyloarthropathies (SpA): a group of related 
dx with much in common (see table). Includes: 
- Ankylosing spondylitis (AS)  
- Psoriatic arthritis (PsA) except RA-like subtype 
- Inflammatory bowel dx associated arthritis 
- Reactive arthritis 
- Undifferentiated category 

• Other rheumatological disease with predominant 
systemic features and a minor joint component: e.g.  
- Lupus (SLE) 
- Sjogren’s syndrome 
- Scleroderma (systemic sclerosis, SSc) 

• Less commonly, polyarticular gout. 
 
As usual, the first step is to distinguish mechanical vs 
inflammatory pain. 
 

Mechanical	chronic	polyarthritis	
 
Mechanical pain – OA. Two clinical pictures are seen: 

• Idiopathic OA: usually an elderly pt presenting 
with symmetrical mechanical joint pain, commonly 
in knee (Asians), hip (caucasians), spine or hands. 
OA may be limited to few joints or more extensive.  

• Secondary OA: presentations are more atypical e.g. 
younger or asymmetrical involvement. Look for 
prior joint damage, which ↑ risk of OA, e.g. trauma, 
osteonecrosis, RA, gout, or septic arthritis. 

 

Inflammatory	chronic	polyarthritis	
 
Inflammatory pain with profound morning stiffness is 
typical for the other 3 groups of disease. Presentation 
varies slightly depending on the stage of disease: 
tenderness and boggy swelling indicates active disease, 
while deformity indicates chronicity. Careful joint 
examination may identify characteristic features of each 
disease (e.g. bony enlargement and crepitus in OA). 
 
The key diagnostic clues to distinguishing these diseases 
are: (1) the pattern of joint involement, (2) extra-articular 
manifestations, and (3) serological workup. Diagnostic 
criteria for each disease have been published but should 
not be over-emphasized. They are useful to confirm a 
diagnosis, but useless if the diagnosis was not suspected. 
Be aware that psoriatic arthropathy has 5 subtypes and 
can mimic RA, AS, and OA. 
 

1. Pattern of joint involvement: 

• Symmetry: symmetry is typical of RA and SLE, 
and asymmetry typical of SpA and gout. 

• Axial vs appendicular: prominent axial (spine) 
involvement suggests SpA, of which the prototype 
is AS. However also consider the other ddx for 
back pain (see relevant chapter) 

• Small vs large joint: RA has prominent small-joint 
involvement while OA and SpA may affect large 
joints more. In the hands, RA tends to affect the 
MCPJ, OA the DIPJ, and PsA potentially causing 
dactylitis (sausage digit). 

• Time-course: The pain of RA and SpA may wax 
and wane but pts are not pain-free btw episodes. 
Intermittent arthritis is more classic of gout, but 
advanced gout can have chronic pain btw episodes 
leading to diagnostic confusion. Consider gout if 
the disease began as intermittent arthritis. 

 
2. Extra-articular manifestations: these can be quite 
profound and are a major cause of morbidity. Look 
carefully for them – certain extra-articular manifestations 
are commonly associated with specific dx (see table) and 
this can be quite helpful for diagnosis. 
 
3. Serological workup: limited sensitivity and specificity 
and with many caveats to use. E.g. – rheumatoid factor is 
+ve in only 70-80% of RA but also 5-10% of healthy 
individuals and 20-30% of SLE; a –ve test does not rule 
out RA, and the extent to which a +ve test confirms RA 
depends on pre-test probability i.e. the clinical context. 
The associations are listed below, but the complexities 
(e.g. which ‘rules in’ the diagnosis and which ‘rules out’) 
are beyond our scope. The clinical picture is still king – do 
not jump to serology without history and examination. 

• RA: Rheumatoid factor, Anti-cyclic citrulinated 
peptide antibody (Anti-CCP) 

• SpA: HLA-B27 

• SLE: ANA (non-specific), Anti-dsDNA, Anti-Sm, 
↓ C3, ↓ C4, Antiphospholipid (lupus anticoagulant, 
anticardio-lipin, false +ve VDRL, anti-beta 2-
glycoprotein), anti-histone Ab (drug-induced lupus). 

• Scleroderma: Anti-centromere (limited SSc), Anti-
topoisomerase (Scl-70, diffuse SSc). 

• Sjogren’s syn: Anti-SSA(Ro), Anti-SSB(La) 
 
Other presentations: 

• Undifferentiated inflammatory arthritis: see 
acute monoarthritis 

• Burnt-out deformities: the other extreme is for 
pts to present with grossly deformed joints, with no 
prior pain. This is late-stage, burnt-out disease. In 
this case, consider RA, PsA (arthritis mutilans 
subtype), SLE, or mixed connective tissue dx. 

• Mixed connective tissue dx: appears to be a mix-
and-match of clinical features, but is said to be a 
specific diagnosis associated with anti-RNP. 
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Inflammatory	causes	of	chronic	polyarthritis:	broad	groups	and	systemic	features	

 RA SpA SLE  Scleroderma 

Subtypes  Ankylosing spondylitis 
Psoriatic (PsA) - 5 types 
IBD-associated SpA 
Reactive arthritis 

 Localized: linear, morphea 
Systemic: limited, diffuse 
SSc sine scleroderma 

Pt profile F > M (3:1) M > F (5:1) 
Often HLA-B27 +ve 

(but not 100%) 

F > M (9:1) F > M (3:1) 

Joint pain Symmetrical, appendicular 
polyarthritis affecting small 
joints ± large joints 

Asymmetrical, usually 
axial (but there are 
appendicular SpAs) 

Any pattern, usu. symmetric 
appendicular oligoarthritis 

Pain, immobility 2° fibrosis 

Deformity Hands: ulnar deviation, 
subluxation, swan neck, 
boutonniere, Z-thumb. 

Question-mark posture, 
↓ spine movements 

 

 Microstomia 
 

Skin Rheumatoid nodules Psoriatic plaques (PsA) 
Onycholysis, nail pitting 

(PsA) 
Dactylitis 

Rash: malar, discoid 
Alopecia 
Raynaud’s phenomenon 

Sclerodactaly 
Digital pulp atrophy 
Calcinosis 
Raynaud’s phenomenon 
Telangiectasia 
Digital pitting 

Soft 
tissues 

Tendon rupture Enthesitis e.g. archilles 
tendinitis 

 Digital gangrene 
Oral ulcers 

Eyes Episcleritis, scleritis 
Dry eyes (if 2° Sjogrens) 

Anterior uveitis Dry eyes (if 2° Sjogrens)  

Heart  Aortic regurgitation 
Arrhythmias 

Constrictive pericarditis 
Pericardial effusion 

Pericarditis, effusion 
Myocardial fibrosis, MI, 

dysfunction 

Lungs Interstitial lung disease, 
pulmonary hypertension 

Bronchiectasis 

Interstitial lung disease, 
pulm. hypertension 

Pleura: pleurisy, effusion 
Pulmonary haemorrhage 
Interstitial lung, pulm HTN 

Interstitial lung disease, 
pulmonary hypertension 

GI  Inflammatory bowel 
disease (IBD-arthritis) 

Gut vasculitis GI dysmotility: dysphagia, 
GERD, distension, 
constipation 

Blood Anaemia 
Neutropenia, splenomegaly 

(Felty’s syndrome) 

 Cytopenias 
Antiphospholipid syn: fetal 

loss, thromboembolism 

 

Renal Amyloidosis > CKD  Lupus nephritis Scleroderma renal crisis: 
acute oliguric renal failure 

Neuro Entrapment neuropathy e.g. 
carpel tunnel syndrome 

Atlanto-axial subluxation  
> cervical myelopathy 

 Cerebral lupus: psychosis, 
delirium, ↓ cognition 

 

Cranial neuropathy 
Nerve entrapment 
Peripheral polyneuropathy 
Autonomic neuropathy 

Note: additional features may develop due to management (e.g. long-term steroids) and not the disease itself. 
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Assessment	
 
After making a presumptive diagnosis, assess:  
 
1. Disease activity and complications: 

• Clinical assessment of active inflammation e.g. 
boggy swelling, tenderness  

• ESR, CRP correlate with activity for peripheral 
arthritis but not so well for axial disease. 

• Imaging may show characteristic changes, e.g. a 
bamboo spine in AS, pencil-in-cup for PsA. Classic 
changes in OA are loss of joint space, osteophyte 
formation, subchondral sclerosis and subchondral 
cysts, but bear in mind that weightbearing X-rays 
have a higher chance of picking up pathology, and 
that severity of X-ray changes do not always 
correlate with clinical severity. 

• Specific extra-articular organ workup: e.g. FBC, 
lung function test (looking for restrictive pattern), 
echocardiography, UECr. Refer (e.g. eye) if nec. 

 
2. Functional status: get to know the person behind the 
disease and how he/she is affected functionally, socially, 
and occupationally. 
 
3. Contraindications to treatment: e.g. rule-out TB and 
hepatitis before starting immunosuppressive treatment. 
 
4. Complications of treatment: if previously treated, 
assess for complications e.g. Cushingoid fx (steroids) and 
bone marrow suppression (methotrexate). These can be 
are relatively common and severe with long-term 
immunosuppression. 
 
 

ACUTE	POLYARTHRITIS	
 
Acute polyarthritis (<6 weeks) may be a first presentation 
of inflammatory arthritis, but also consider these ddx –  
 

Infective	causes	
 
Certain infections cause prominent polyarthralgias. In 
addition to the below, refer to the approach to fever. 

• Polyarticular septic arthritis (non-gonoccocal): 
Septic arthritis tends to affect a single joint, but the 
same processes (e.g. haematogenous spread) may 
also lead to polyarticular infection. This must be 
excluded in acute polyarthritis, especially if the pt is 
sick. Do infective workup including blood cultures. 

• Disseminated gonoccoccal infection (DGI): 
gonorrhoea causes 2 clinical pictures –  (1) mono-
articular septic arthritis (see previous), and (2) DGI, 
i.e. bacteremia causing migratory polyarthritis, teno-
synovitis (wrist, fingers, ankles, toes ± dactylitis), 
rash (crops of painless haemorrhagic papules or 
pustules, classically on arms and legs) ± fever. Be 
suspicious in the right context and take STD hx. 
Ask abt previous mucous membrane infection (e.g. 
penile discharge), but simultaneous genitourinary 
symptoms are rare. Joint aspirates are helpful in (1) 
but not (2). Send blood cultures, urethral, cervical, 
rectal, and pharyngeal swabs for PCR. 

• Viral polyarthritis: a number of viruses can cause 
prominent arthralgias, e.g. dengue, rubella, hepatitis, 
parvovirus, measles, mumps, varicella, EBV, CMV, 
enterovirus, adenovirus. Hepatitis B and C should 
be ruled out in early polyarthritis (test serology) esp 
before starting immunosuppressants. 

 

Non-infective	causes	
• Reactive arthritis*: usually an asymmetrical oligo-

arthritis affecting predominantly large joints, several 
days to weeks after a diarrhoeal infection or STD 
(urethritis). This is a SpA; SpA features (enthesitis, 
dactylitis, etc) and HLA-B27 positivity can be seen. 
However the classic triad in Reiter’s syn (arthritis, 
urethritis, conjunctivitis) is rare. Diagnosis is clinical 
(stool or urethral cultures may be –ve by the time 
arthritis appears), and there are no specific tests or 
criteria. Reactive arthritis usually settles by 6 
months, or occasionally 1 yr, but may develop into 
another SpA later (look out for that).  

• Undifferentiated inflammatory arthritis: Early in 
the disease course, the clinical presentation often 
does not fall neatly into one type of inflammatory 
arthritis. Often the best diagnostic maneuver is to 
wait for additional features to develop. Serological 
investigations can be initiated (start with broad, 
sensitive tests e.g. ESR, ANA) but may be –ve if 
done too early.  

 
* Not the same as post-infectious arthritis, which is not a SpA, 
not HLA B27 associated, and has less extraarticular features 



APPROACHES:	MUSCULOSKELETAL	 2	|	SHOULDER	PAIN	&	COMPLAINTS	 	

NIGEL	FONG	|	V	2.2	 APPROACHES	TO	SYMPTOMS	OF	DISEASE	|	163	

MUSCULOSKELETAL	

2	|	SHOULDER	PAIN	&	COMPLAINTS	
	
	
	
Presenting shoulder complaints include pain, stiffness, 
weakness, and instability. Do consider the general 
principles of approaching joint pain, as in the previous 
chapter; this chapter merely supplements that with 
specific etiologies of isolated shoulder pain. 
 
The approach to pain & stiffness, and that to weakness & 
instability, are dealt with in turn. Bear in mind that a 
single pathology may present differently along its natural 
history – for example, rotator cuff disease begins as 
supraspinatus tendinitis, causing pain on abduction 
without weakness. With further tendon damage, it tears 
partially, causing pain and some weakness, but the patient 
is still able to abduct. If a complete tear develops, the 
shoulder is painless but the patient completely unable to 
abduct; in the longer term, this may cause a 2° frozen 
shoulder and the end-state of rotator cuff arthropathy 
(secondary osteoarthritis). 
 
 

PAIN	&	STIFFNESS	
 
As always, consider the most dangerous diagnoses first. 
The key clinical questions are: 

1. Is this truly shoulder pain, or can this be referred 
pain from another site? 

2. Can this be traumatic or inflammatory pain? 
3. If intrinsic mechanical shoulder pain, what is the 

cause? 
4. How does this affect the patient 

 

 
 

1.	Consider	referred	causes	
 
Consider referred pain, especially if pain is vague and 
diffuse, glenohumeral motion is painless, or there are 
other suggestive symptoms –  

• Cardiovascular: Ischemic heart disease, thoracic 
outlet syndrome 

• Neck: cervical spine disease e.g. C4-5 radiculo-
pathy causing referred pain. Always examine the 
neck carefully (see approach to neck pain) and do a 
neurological examination of the upper limb. 

• Thoracic: pneumonia (upper lobe or lower lobe 
with diaphragmatic irritation), pancoast tumor, 
pulmonary embolus. 

• Abdominal: Diaphragmatic irritation due to 
abdominal pathology (e.g. hepatobiliary disease, 
perforated viscus), referred to C3-5 dermatome via 
the phrenic nerve. 

 

2.	Consider	traumatic	or	inflammatory	pain	
 
Look for red flags –  

• Trauma: if there is any history of trauma, the first 
imperative is to look for dislocation or fracture. The 
first clue is usually an abnormal limb posture – e.g. 
the patient carrying the affected arm with the other 
hand, squaring of the shoulders & ‘Shirley’s glenoid 
sign’ in anterior shoulder dislocation. Be especially 
careful in the elderly, as minimal trauma may be 
enough to cause a proximal humeral fracture (one 
of the classic osteoporotic fractures). If there is a 
fracture look for a pathologial cause (osteoporosis, 
lytic metastatic lesions). Apart from bony injury, 
trauma (e.g. fall) can also cause rotator cuff tears 
(see later). 

• Acutely swollen joint: the acutely tender, swollen 
shoulder with restricted range of motion ± systemic 
features (e.g. fever) may represent septic arthritis or 
gout. Often the only way to distinguish the two is 
by joint aspiration (see the approach to joint pain) 

• Inflammatory pain: distinguish btw mechanical 
and inflammatory pain (see approach to joint pain); 
rest pain and night pain are worrying features that 
must prompt suspicion of infection, tumor, or 
rheumatic disease (e.g. rheumatoid arthritis). 
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3.	Approach	to	intrinsic	shoulder	pain	
 
Pain ± weakness: 

• Rotator cuff (supraspinatus) tendinitis ± partial 
tear [impingement syndrome]: usually an older pt with 
pain on abduction (e.g. reaching overhead, cleaning 
windows), and when lying on the affected shoulder 
at night. This may be a chronic issue, or a single 
episode after unaccustomed shoulder activity. 
Examination reveals point tenderness at the critical 
zone (1cm proximal to the insertion of the rotator 
cuff at the greater tuberosity), pain on abduction 
(painful arc), passive flexion in 30° abduction and 
internal rotation (Neer’s sign), as well as pain on 
internal rotation in 90° flexion of both elbow and 
shoulder (Hawkin’s test). Movement is not limited 
except by pain. The presence of weakness, a ‘snap’, 
or crepitus over the rotator cuff suggests a partial 
tear.  

• SLAP lesion (superior labral anterior-posterior 
tear): a fall on the arm may leave the patient with a 
painful click and weakness on abduction above 
shoulder height. Resisted upward motion with the 
arm flexed 90°, adducted 15°, elbow extended, and 
forearm pronated (thumbs down) may reproduce 
pain (O’Brien’s test). 

 
Pain + stiffness: 

• Frozen shoulder (adhesive capsulitis): classically 
with a painful phase, a stiff phase (lasting ~ 1 year), 
and a recovery phase. There is marked loss of active 
and passive motion (both equally affected) in all 
directions. This usually occurs in those aged 50+, in 
whom it is commonly idiopathic; look for risk 
factors e.g. diabetes, hyper-thyroidism, cardiac 
disease, and hemiplegia. In younger patients, look 
hard for any 2° cause –  any cause of prolonged 
upper limb immobilization e.g. chronic rotator cuff 
tear, elbow or wrist pathology. 

• Glenohumeral osteoarthritis: chronic mechanical 
pain with restricted movements in all directions. 
This may be primary, or more commonly 2° to 
previous trauma, rotator cuff arthropathy, or RA. 
Elicit such hx of previous shoulder disease. The 
diagnosis is usually made on X-ray; the goal of 
clinical evaluation is to exclude other causes. 

 

Extraglenohumeral pain: well localized and identifiable 
on palpation: 

• Acromioclavicular joint osteoarthritis: pain well 
localized to the outer end of the clavicle. There may 
be a ‘bump’ on the top of the left shoulder which is 
tender on palpation. Flexing the shoulder 90° and 
forcibly adducting it across the chest reproduces 
pain in the anterior shoulder (cross body abduction or 
scarf sign – like grasping a scarf on the opposite 
shoulder). 

• Biceps tendinitis: pain localizes to the bicipital 
groove. Resisted supination with bent elbow 
(Yergason’s test) and resisted flexion with straight 
elbow and supinated forearm (Speed’s test) may 
trigger pain. Look for the ‘popeye’ lump in the 
front of the arm suggesting ruptured biceps tendon.  

 

4.	Assess	function	
 
Assess not just the shoulder, but how it is affecting the 
patient. Ask about hand dominance, work, and hobbies; 
what the patient used to do that he/she no longer can, 
and whether the pain is affecting sleep..  
 

Workup	
 
Workup based on the suspected etiology, usually with an 
imaging modality. Lignocaine injection can differentiate 
weakness due only to tendinitis pain, vs weakness from a 
tear. The workup for referred and inflammatory causes is 
not included here –  

• Shoulder X-rays: do two views (AP + axillary or 
Y-scapula). Look for fractures, dislocations, and 
osteoarthritic changes. Beware the lightbulb sign of 
posterior dislocation, which is easily missed (hence 
never stop at an AP view). In severe rotator cuff 
disease, the humeral head migrates superiorly (due 
to failure of the rotator cuff to counteract the 
strong pull of the deltoid); it may even articulate 
with the acromion, causing acetabularization of the 
acromion and femurization of the humeral head. 
Calcification of the supraspinatus may be visible but 
does not imply tendinitis.  

• Ultrasound can identify rotator cuff tears but is 
operator dependent.  

• MRI is the gold standard for soft tissue injury. 
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WEAKNESS	&	INSTABILITY	
 

Weakness	
 
The clinical assessment of shoulder weakness relies on 
special tests to isolate the supraspinatus (empty can test) 
subscapularis (Gerber’s lift-off test), and infraspinatus 
(resisted external rotation). Look also for wasting; do a 
full neurological examination. 

• Rotator cuff tear: weakness on active shoulder 
abduction, but with full passive abduction. Once 
the arm has been passively lifted, the patient may be 
able to keep it up (using his deltoid), upon lowering 
sideways it drops suddenly (drop arm sign). Test 
individual rotator cuff muscles and identify if one 
or more are affected; the first affected is usually the 
supraspinatus. A complete tear is painless; any pain 
suggests a partial tear. There may be a prior history 
of chronic rotator cuff tendinitis. 

• Neurologic disease: if the presentation is atypical 
for the above, or if other neurologic deficits are 
found, differentials must be considered, e.g. 
- Neck disease: myotomal pattern of weakness 

suggests radicular compression. 
- Suprascapular nerve compression by ganglion: 

isolated infraspinatus wasting 
- Brain, spinal cord, other lower motor neuron 

pathology: see approach to weakness 
 
Workup:  

• Ultrasound shoulder may reveal the presence of a 
rotator cuff tear; cheaper but operator-dependant. 

• MRI: good soft tissue visualization but costly. 
 

Instability	&	recurrent	dislocations	
 
Young patients: these usually complain of a ‘loose’ 
shoulder that ‘always comes out’. There may be a 
catching sensation or sudden weakness developing when 
the arm is overhead (e.g. throwing). The anterior 
apprehension test is positive in most. There are two main 
groups – 

• Traumatic structural: recurrent atraumatic 
dislocations which started after an injury in which 
the shoulder is forced into abduction, external 
rotation, and extension.  

• Atraumatic multidirectional: ligamentous laxity 
causing multidirectional bilateral instability. This 
may occur in athletes with shoulder overuse (e.g. 
throwing movements), or in those with congenital 
ligamentous laxity. There may be a positive sulcus 
sign and ligamentous laxity of other joints (do 
Beighton scoring)  

 

Older patients: be very suspicious of chronic rotator 
cuff tears, especially if there have been a history of 
recurrent dislocations. Assess rotator cuff power on 
clinical examination. 
 
Workup: 

• X-ray: may reveal a Hill-Sachs lesion (depression in 
the posteriosuperior humeral head due to humeral 
head being forced against anterior glenoid rim) or 
bony Bankart lesion (anterior labral tear with bony 
avulsion) in the traumatic variant of instability. 

• MRI: best soft tissue visualization, including non-
bony Bankarts (anterior labral tear but no avulsion), 
and rotator cuff injury. MR arthrogram may be 
required to visualize labral tears. 
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Knee disease may present with pain, swelling, stiffness, 
locking symptoms, or instability. First screen the hip (e.g. 
OA) and spine (e.g. lumbar radiculopathy) to rule out 
referred causes of knee pain. Then decide on the 
symptom complex –  

1. Acute knee pain ± swelling 
2. Chronic knee pain ± locking symptoms, restricted 

range of motion, and low-grade swelling. This may 
or may not have began after trauma.  

3. Chronic painless knee instability or a sensation of 
‘giving way’. 

4. Chronic painless knee swellings, function preserved. 
 
 

ACUTE	PAIN	±	SWELLING	
	
The approach differs in the traumatic and atraumatic 
setting. 
 

Acute	traumatic	pain	±	swelling	
 
Have a common-sense approach based on the severity of 
trauma. In high-energy trauma (e.g. road traffic accident), 
first resusitate according to advanced trauma life support 
principles; the knee is probably of lower priority. In low- 
energy trauma (e.g. the footballer who twisted his knee), 
it is probably to go straight to the joint –  
 
1. Are there any fractures and dislocations? 

• X-ray the knee. In addition to obvious pathology, 
look out for any 2nd fractures or dislocations, and 
for evidence of pathological fracture (e.g. tumor, 
osteoporotic). A Segond fracture (bony avulsion of 
the lateral tibial plateau) implies ACL tear. Fracture 
mimics include the normal fabella, bipartite patella, 
nutrient artery in femur shaft, and osteochondritis 
dissecans. 

• Examine neurovascular status of the limb. 

• Also examine lumbar spine, sacroiliac joint, and hip 
and exclude referred pain. 

  
2. Is there any soft tissue injury (isolated or on top of 
bony injury)? These vary in severity and may involve 
multiple structures (ligaments, meniscus) – all structures 
should be examined (see approach to chronic knee 
instability). Paradoxically, partial tears are more painful, 
but permit no abnormal movement; complete tears allow 
abnormal movement with less pain. Acute post-traumatic 
swelling is usually haemarthrosis, for which ACL rupture 
(see later) is the most common cause. 

Acute	atraumatic	pain	±	swelling	
 
Differentials include septic arthritis, acute gout, or a flare 
of a chronic knee condition, e.g. OA. The imperative is 
to exclude septic arthritis, which can rapidly destroy the 
knee. Known existing joint pathology (gout, OA) does 
not exclude septic arthritis; a damaged joint is in fact more 
likely to turn septic. History and exam often cannot 
exclude sepsis; do investigations including blood cultures, 
inflammatory profile (FBC, CRP), joint aspirate, and 
workup for source. Be especially cautious in immuno-
suppressed patients (diabetes, HIV, cirrhotics), pts with a 
source of septic emboli (endocarditis, IV drug abuse), or 
recent joint surgery. See general approach to joint pain. 
 
 

CHRONIC	PAIN	±	LOCKING		
 
The patient’s age and unique symptom mix can be very 
informative. Pain should be mechanical in nature (worse 
on joint loading, better with rest); exclude inflammatory 
pain and referred pain. Locking, a sudden inability to flex 
or extend the knee, arises from a loose body in the knee 
(an avulsed osteophyte, bucket-handle meniscus tear, or 
osteochondritis dissecans). Swelling is a sign of active 
disease, and may be demonstrable by patella tap or bulge 
test. Restricted range of motion is common, leading some 
patients to complain of stiffness; yet, marked stiffness or 
prolonged morning stiffness should prompt suspicion of 
inflammatory disease (see general approach to joint pain). 
 

Old	patient	
 
The usual elderly patient with chronic progressive 
mechanical knee pain on usual activities, occasional 
locking symptoms, and periodic flares of pain and 
swelling, most likely has osteoarthritis (OA). Exam may 
reveal bony enlargement, crepitus on active motion, and 
restricted range of motion. Clinical tasks are to –  

1. Exclude trauma, inflammatory, referred, or poly-
articular joint pain. For atypically young old patients 
(e.g. the 70-year old marathoner), also consider the 
differentials for a young knee. 

2. Look for underlying predispositions, e.g. previous 
knee injury, varus deformity. Be especially wary of 
2° OA in patients with bad knees who are not-so-
old (e.g. 40s, 50s). 

3. Assess severity and function: ask about maximum 
walking distance and use of aids. Assess gait, range 
of motion including ability to squat, and muscle 
wasting. Also think about social impact – e.g. 
ADLs, mobility, occupation, and coping. 
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Workup: 

• X-ray: weightbearing AP, lateral, and skyline views. 
Typical OA changes include joint space narrowing, 
osteophytes, subchondral sclerosis & subchondral 
cysts; in contrast, RA shows periarticular erosions. 
A long-leg view may be useful – on this view, the 
tibial-femoral angle (angle between long axis of tibia 
vs long axis of femur) should be 7-9°, and the 
mechanical axis of the leg (straight line from centre 
of femoral head to middle of ankle joint) should go 
through the centre of the knee – but in a varus 
knee, often goes through the medial compartment, 
predisposing to medial OA. 

• Workup for other medical comorbids 
 

Young	patient	
 
These are usually young patients below 30 years old. The 
location of pain is most helpful. 
 
Localized pain:  

• Medial meniscus tear: recurrent episodes of knee 
pain ± swelling, which began after a sports injury. 
In a bucket-handle tear, there may also be locking. 
Examination reveals medial joint line tenderness 
(most sensitive), +ve McMurray’s and Apley’s 
grinding tests. 

• Lateral meniscus tear: analogous to but less 
common than the medial equivalent 

• Chondromalacia patellae (patello-femoral pain 
syndrome): a young patient with anterior knee pain, 
worse on stair-climbing. This is due to patellar 
maltracking. There may be crepitus on moving the 
knee. Look for risk factors e.g. incrased Q-angle, 
patella alta. 

• Recurrent patella dislocation: this is  triggered by 
quadriceps contraction, and may be painful. On 
examination, the patella apprehension test is +ve. 
Look for predisposing factors of ligamentous laxity, 
valgus knee deformity, patella alta or baja. 

• Osgood Schlatter disease: pain localized to the 
tibial tuberosity, often with a palpable tender ‘lump’ 
at the site of insertion of the patella tendon.  

 
Generalized pain: 

• Osteochondritis dissecans: intermittent ache, 
swelling, and locking; with tenderness localized to 
one femoral condyle.  

• Secondary osteoarthritis: usually a patient with 
previous joint damage. 

• Exclude inflammatory and referred pain – especially 
with a ‘normal’ knee, suspect hip or lumbar spine 
pathology.  

 

Workup: 

• A bony fragment in the lateral part of the medial 
femoral condyle (intercondylar view is best) 
suggests osteochondritis dissecans.  

• MRI useful especially in younger patients. Look for 
ligamentous integrity, double PCL sign (medial 
meniscus tear), etc. 

• Arthroscopy: both diagnostic and therapeutic.  
 
 

CHRONIC	PAINLESS	INSTABILITY	
 
The causes of chronic knee pain discussed may also 
come with a component of instability or a sensation of 
giving way. If instability is the main complaint and pain 
minimal, ligamentous injury is likely. Pain setting in after 
a long interval suggests secondary OA. 
 
Examination: This often involves multiple ligaments 
and each should be examined in turn –     

• Anterior cruciate ligament: usually a history of 
sport injury with a ‘pop’ sound and inability to 
continue playing. On examination, the anterior 
drawer and Lachmann test is +ve, i.e. the endpoint 
is ‘boggy’ (be sure to exclude false-positive drawer 
test by first ruling out a posterior sag). 

• Posterior cruciate ligament: posterior sag and 
+ve posterior drawer test 

• Lateral ligament tears: if a varus/valgus stress on 
an extended knee causes varus/valgus deviation, 
combined lateral and cruciate ligament injury is 
likely. If the stress test is +ve only in 30° flexion, an 
isolated lateral ligament injury is possible. 

 
Workup:  

• MRI visualizes ligament and meniscus injuries best. 
A torn ACL appears disrupted and white (edema) 
on T2 sequence; look for bone bruise (white) 

• Arthroscopy: usually therapeuttic over diagnostic. 
 
 

CHRONIC	PAINLESS	SWELLING	
 
Of the entire knee: 

• This is usually painful, and the differentials have 
been discussed in the previous sections.  

• If truly painless – consider TB. 
 
Localized chronic painless swelling: in addition to the 
usual skin lumps (see approach to skin lumps), consider 
these fluctuant lumps –  

• Anterior: housemaid’s (prepatellar) and clergyman’s 
(infrapatellar) bursitis. 

• Posterior: popliteal (Baker’s) cyst, semimembranous 
bursa (btw semimembranosus and medial head of 
gastrocnemius)
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4	|	HIP	PAIN		
	
	
	
Hip pain is felt in the groin and down the front of the 
thigh. The approach to isolated hip pain in the adult is 
presented here; do review the general approach to joint 
pain. The approach to hip pain in childhood (e.g. 
developmental dysplasia, perthe’s disease, slipped capital 
femoral epiphysis) will also not be covered. 
 
 

HIP	PAIN	
 
The approach is very similar to that for shoulder or knee 

1. Is this truly hip pain? 
2. Can this be traumatic or inflammatory pain? 
3. If intrinsic mechanical hip pain, what is the cause? 
4. How does this affect the patient? 
 

1.	Consider	referred	causes	
 
The location of pain is a useful guide, as is a careful 
examination of gait, spine, and neurovascular status of 
the lower limbs. 

• Anterior hip pain, felt in the groin and spreading 
laterally, exacerbated on passive internal rotation of 
the hip (tightens joint capsule), is most likely hip 
pathology.  

• Lateral hip pain: consider trochanteric bursiitis, 
iliotibial band syndrome. 

• Posterior hip pain: this is usually either lumbar 
spine (see approach to back pain) or sacroiliac joint 
disease (examine including faber test, pump handle 
test, gaenslen test). Mild cases with a history of 
exertion may be due to gluteal muscle strain.  

• Lower thigh pain: possibly hip, but also beware of 
knee, upper femur, and lumbar radiculopathy. 

• Abdominal pathology: retrocecal appendicitis, 
inguinal hernia, urological or gynaecological disease 
may masquerade as ‘hip pain’. On history ask for 
symptoms suggestive of these diseases.  

 

2.	Consider	traumatic	or	inflammatory	pain	
• Trauma: any trauma or fall, however minor, must 

prompt a high index of suspicion for a hip fracture 
(neck of femur or intertrochanteric) or dislocation. 
The posture of a fractured or dislocated hip is 
characteristic – a shortened and flexed limb, plus 
abduction and ext rotation in anterior dislocation or 
fracture, or adduction and int rotation in posterior 
dislocation. The patient is often unable to weight 
bear – a red flag that must be taken seriously. 

• Inflammatory pain: any features of inflammatory 
pain (e.g. rest pain, night pain, acute tenderness, 
fever) should prompt worry for infection, tumor, 
and rheumatological disease.  

 

3.	Approach	to	intrinsic	hip	pain		
• Osteoarthritis (OA) of the hip: typically an elderly 

patient with chronic progressive hip pain of a 
mechanical nature, worse on exertion and relieved 
by rest, associated with restricted range of motion. 
Examination reveals an antalgic gait, a postive 
trendelenburg sign, and a fixed flexion deformity 
(do Thomas’ test). As this is rare locally, albeit 
common in the West, look for secondary causes e.g. 
adult hip dysplasia (e.g. shallow acetabulum), 
previous avascular necrosis, trauma, infection, or 
childhood hip pathology.  

• Avascular necrosis: the hip fracture patient who 
develops increasing hip pain over months may have 
post-traumatic avascular necrosis of the femoral 
head. In a non-trauma setting, be suspicious if the 
presentation is atypical for OA; especially if risk 
factors are present – steroid use, alcohol abuse, 
sickle cell disease, lupus, deep-sea diving, and 
hypercoagulable diseases  

• Traumatic: Consider occult fractures (even with 
‘normal’ X rays), stress fractures and labral tears.  

 

4.	Assess	function	
 
Consider the impact of hip disease on function, 
occupation, and activities of daily living. 
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Workup	
 
Local imaging: 

• X-ray (weight-bearing AP and lateral): look for 
- Fractures: look for disruption of Shenton’s 

lines, pubic rami and rings. If a fracture is seen, 
decide if neck (intracapsular), intertrochanteric 
(subcapsular), or subtrochanteric (atypical 
femur fracture). For neck of femur fractures, 
look for whether it is displaced or undisplaced 
(or use a classification schemes e.g. Garden’s) 
as this predicts natural history and hence 
whether intervention is required. 

- OA: classic joint space narrowing, subarticular 
sclerosis, subchondral cysts, and osteophyte 
formation 

- AVN: subchondral sclerosis, crescent sign (a 
subchondral lucent line), and eventual collapse 
of the femoral head but preserved joint space. 

- ‘Normal’ X ray: in the elderly patient who fell 
and is thereafter unable to weight bear, be 
suspicious for an occult hip fracture even if X-
rays are normal; sending such a patient home 
may result in an undisplaced fracture becoming 
displaced. 

• Ultrasound: if suspecting any effusion or septic 
arthritis, which may not be palpable as the hip is a 
deep joint. 

• MRI: for occult fractures, evaluation for infection 
and tumor, and for early AVN, which may not be 
visible on X-ray. 

 
Comprehensive assessment: few orthopaedic disease 
have as pressing a need for comprehensive assessment, as 
the geriatric hip fracture patient – a quarter of whom may 
pass away within the year. Workup does not stop at 
diagnosing and treating musculoskeletal disease; consider  

• Why did this grandma fall? This is often an interplay 
of medical comorbids, iatrogenic reasons (e.g. 
drugs), and environmental factors. Look for acute 
precipitants e.g. AMI, stroke, hypoglycaemia, new 
anaemia, and consider how known comorbids can 
be better managed. The challenge is to minimise 
risk and reduce recurrence (see the approach to falls 
in the elderly).  

• Why did this fall cause a fracture? There is often  
osteoporosis but beware of pathological fractures. 
A fragility fracture (typical location, low-energy i.e. 
fall from standing height or less, no major trauma) 
is diagnostic of osteoporosis without the need for 
further bone mineral density (BMD) testing. Do 
vitamin D and calcium levels, defer any BMD (for 
trending) until after the acute fracture.  
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Back or neck pain is frustratingly common. It is often 
minor, not warranting further investigation, but may yet 
occasionally herald a life-threatening condition.  A robust 
clinical approach is essential so as not to miss dangerous 
conditions, yet not over-investigate. 
 
 
An aside: 
 
It can be confusing that a single pathology may present 
as different clinical entities, but this makes more sense if 
its pathophysiology is understood. Consider degenerative 
spine disease –  

• At 20-40y old, degenerated intervertebral discs can 
prolapse (acute disc prolapse). Symptoms include an 
axial (back pain) and neurologic component – 
should the prolapsed disc impinge laterally on a 
transversing nerve root, radicular symptoms (pain ± 
weakness or numbness) develop in that one nerve 
root’s dermatome. Conversely, a large central 
prolapse in the lumbar spine can compress the 
cauda equina (the bundle of nerve roots below the 
spinal cord’s termination at L2), causing severe 
dysfunction of motor and sensory nerves supplying 
the legs, and of autonomic nerves responsible for 
bowel/bladder control (the cauda equina syndrome).  

• With age, multiple changes develop – intervertebral 
discs degenerate, ligamentum flavum thickens, facet 
joints become osteoarthritic, and osteophytes form 
(spondylosis). This may cause intermittant back pain; 
discogenic pain is worse on flexion (which ↑ stress 
on anteriorly located discs), pars interarticularis or 
facet joint disease (e.g. facet joint OA) causes pain 
worse on extension (which ↑ stress on the posterior 
structures).  

• Degenerative changes may narrow the spinal canal. 
In the cervical spine, this causes spinal cord 
compression with lower limb UMN signs and ataxia 
(cervical myelopathy). If this occurs in the lumbar 
spine, there are no UMN signs as the spinal cord 
has ended at L2; instead lumbar nerve roots are 
compressed, leading to the classic history of 
neurogenic claudication. These are gradual changes and 
nerves have time to adapt; hence, unlike acute disc 
prolapse, acute irritative symptoms are absent. 

 
 

CLINICAL	APPROACH	
	
First identify the clinical picture present; consider these 
questions in turn – i.e. if (1) is present, it supercedes (2) 
to (5); proceed to (2) only if (1) is absent, and so on. 

1. Is there any trauma? Always exclude trauma. If 
present, resusitate with cervical spine control, and 
survey for life-threatening injuries before chasing 
the neck/back pain.  

2. Is there abnormal neurology, radiculopathy, or 
sciatica? Always examine neurological function, anal tone, 
and perianal sensation. Any motor or sensory deficit in 
the limbs, ataxia, bladder or bowel dysfunction, or 
abnormal neurologic findings is potentially serious. 
Pain radiating from neck/back into the limbs in a 
dermatomal distribution (sciatica, radiculopathy) 
suggests nerve irritation. 

3. Is there severe acute neck/back pain?  
4. Is pain non-mechanical in nature? Subacute to 

chronic neck/back pain worse on rest, night pain, 
significant morning stiffness, or with risk factors 
e.g. fever, known history of cancer. 

5. Is it just episodic mechanical pain? Intermittant 
neck/back pain after exertion 

 

1.	Traumatic	back/neck	pain	
 
This is well protocolized in advanced trauma life support 
(ATLS) and will not be further discussed. Further 
imaging will certainly be necessary 
 

2.	Abnormal	neurology	or	radicular	pain	
 
Acute-onset: 

• Cauda equina syndrome: There is usually severe 
pain and sciatica, and bladder or bowel dysfunction 
(e.g. incontinence or inability to micturate). Digital 
rectal exam confirms lax anal tone and perianal 
anaesthesia. Any urinary symptoms, extensive lower 
limb weakness or numbness (>1 nerve root) should 
prompt clinical suspicion of cauda equina. 
Etiologies include large central disc prolapse, spinal 
tumor, abscess, or hematoma. This is a surgical 
emergency; MRI is urgent. 
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• Prolapsed intervertebral disc (PID): usually a 
young (20-40y) patient with a history of straining 
(e.g. carrying heavy load). Severe acute lower back 
pain (worse on spine flexion, straining, coughing) is 
accompanied by myotomal LMN weakness (± 
areflexia) and dermatomal sensory loss or 
parasthesia. A straight leg raise reveals sciatica – pain 
shooting from the buttock, down the lateral leg,  
into the dorsum of the foot (L5 dermatome -L4/L5 
prolapse) or shooting down the back of the thigh, 
back of the leg, into the sole (S1 dermatome - 
L5/S1 prolapse). Note that pain must extend below 
the knee (not just hamstring pain) and should only 
affect 1-2 nerve roots. The same can less commonly 
occur in the neck, with radicular pain radiating 
down the neck, deltoid, forearm, into the thumb 
(C6) or middle finger (C7); there may be an ‘electric 
shock’ sensation on Spurling’s test (ipsilateral head 
tilt, extension, and downward compression).  

• Acute presentation of cervical myelopathy e.g. a 
pt with pre-symptomatic cervical canal narrowing 
who now falls. This patient usually has a central 
cord syndrome i.e. greater upper limb than lower 
limb weakness, bladder dysfunction, and variable 
sensory loss distal to the level of injury. There may 
only be mild deficits before the fall e.g. gradually 
progressive ataxic gait and ↓ finger dexterity.  

 
Chronic: degenerative spinal canal narrowing presents 
differently in the cervical and lumbar spine (as discussed 
above). 

• [Cervical] Cervical myelopathy: often an elderly 
patient who has lately been a little clumsy, and not 
as strong or sensitive to touch as he/she used to be. 
Symptoms are often subtle and patients learn to 
cope; neck pain may even be absent. On 
examination, classic findings include gait ataxia, 
lower limb UMN signs, upper limb ± lower limb 
numbness, and maybe upper limb LMN weakness. 
There may positive Hoffmann’s, Lhermitte’s, ulnar 
drift, grip and release signs. Decreased finger 
dexterity may impact function e.g. difficulty writing, 
using chopsticks, or buttoning clothes. Urinary 
symptoms develop late in the disease. Myelopathy is 
notorious for giving varied signs and ddx for UMN 
lesions should be considered (see approach to 
weakness). 

• [Lumbar] Lumbar spinal stenosis – neurogenic 
claudication: lower limb pain, weakness, numb-
ness or paraesthesia, exacerbated by walking but 
relieved on rest or spine flexion. Unlike prolapsed 
intervertebral disc, patients are older (in the 60s), 
pain usually more chronic and intermittant (no rest 
pain), and neurological findings absent (e.g. no 
weakness of toe dorsiflexion) with straight leg raise 
negative. Do differentiate neurogenic from vascular 
claudication (see approach to leg pain). At times, 
there may be concomittant radicular symptoms 
from degenerative nerve root impingement. 

 
A standardized myotomal/dermatomal chart is provided 
at the end of this chapter. 

3.	Severe	acute	neck/back	pain		
 
In severe neck/back pain developing over hours, the 
following ddx have to be ruled out –  

• Referred lower back pain: retroperitoneal pain is 
referred to the back. Emergent causes include aortic 
aneurysm or dissection, ectopic pregnancy or 
perforated gastric ulcer. Always examine abdomen 
and lower limb. Other causes are urolithiasis, 
pyelonepritis, and endometriosis (see approach to 
abdominal pain). 

• Referred neck pain [cervical spine]: consider the 
approach to headache – neck pain most commonly 
occurs in tension headache, but most dangerously 
occurs as a sign of meningeal irritation, or in giant 
cell arteritis 

• Compression fracture: while severe acute pain 
warrants consideration of a compression fracture, it 
may sometimes be deceptively mild or even 
asymptomatic. The vertebrae is a common site for 
osteoporotic fracture (workup for osteoporosis), 
but do also consider other causes of pathological 
fracture e.g tumor. On X-ray ensure that this is not 
a burst fracture (AP view: widened interpedicular 
distance, lateral: increased distance between anterior 
and posterior vertebral line) which is unstable. 

• PID without radiculopathy: PID need not cause 
radicular symptoms and can present purely with 
neck/back pain. Discogenic pain is worse on spine 
flexion while facet joint pain or spondylosis is 
worse on extension. 

 
If none of the above are present, continue with (4). 
 

4.	Non-mechanical	neck/back	pain.	
 
Characteristics of pain suspicious for a non-mechanical 
cause include rest pain or pain worse on rest, night pain, 
and significant morning stiffness. Suspicious examination 
findings include well-localized vertebral tenderness. The 
following etiologies have to be considered –  

• Infective*: Be suspicious of vertebral osteomyelitis 
or disciitis in diabetics and immunocompromised 
patients. Fever and raised inflammatory markers 
may or may not be present. A developing epidural 
abscess may also cause radicular or cauda equina 
symptoms. Consider TB especially in pts with 
personal or contact history, or of non-local origin 

• Tumor*: this may be metastases from a solid organ 
tumor (especially lung, breast, thyroid, renal, and 
prostate) – look for localizing and constitutional 
symptoms. Spine pain in a pt with history of or 
active malignancy is very suspicious. Myeloma also 
commonly presents with spine pain – be especially 
suspicious if there are ‘CRAB’ features (that cannot 
be otherwise explained): hyperCa, renal disease, 
normochromic normo anaemia, and bone lesions. 

• Hematoma*: be especially suspicious if there has 
been recent spinal procedures e.g. lumbar puncture, 
epidural anaesthesia, or spine instrumentation. 
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• Spondyloarthropathy: e.g. ankylosing spondylitis 
(AS), which has prominent morning stiffness. Refer 
these patients early – the development of marked ↓ 
back flexion (Schober’s test) or a characteristic 
‘question mark’ posture comes late. See the general 
approach to joint pain. 

 
* Mass lesions: presentation depends on location. In 
addition to inflammatory back pain, they may (1) impinge 
on nerve roots, causing radicular pain & sensorimotor 
symptoms, (2) cause cord compression (LMN at level 
and UMN below), or even (3) cauda equina syndrome. 
 

5.	Episodic	mechanical	neck/back	pain	
 
Episodic mechanical pain (worse on exertion e.g. heavy 
lifting, relieved by rest) is less worrying. Ensure that there 
are no red flags e.g. trauma, neurological features, non-
mechanical pain, past history of cancer, or progressive 
steady pain. Episodic mechanical pain may be due to – 

• Spondylosis: This is due to degenerative changes. 
As as explained in the intro, where disc disease is 
dominant, back pain is worse on flexion; where 
facet joint disease is dominant, back pain is worse 
on extension (facet joint osteoarthritis). Many 
people will have degenerative findings on radiology 
but only a minority are symptomatic. 

• Soft tissue strain: most common cause of back 
pain, usually benign. 

• Referred pain: always examine hip, knee,  sacro-
iliac joint, and abdomen to rule out pathology. 

 
 

FURTHER	WORKUP	
 
Investigations are required in categories (1) through (4), 
and if any red flags are present.  
 

Spine	imaging	
• X-rays, AP & lateral: check the bony alignment of 

the 4 columns, rule out fracture, dislocations, and 
spondylolisthesis (forward translation of one spine 
segment on another). Look at intervertebral bodies 
and disc spaces. Degenerative changes include  
spondylolisthesis, spondylolysis, and bony spurs; 
syndesmophyte formation (bamboo spine) is classic 
for AS. Bony destruction of metastatic disease may 
be subtle (missing pedicles on AP view – winking 
owl sign) or obvious (even then, the intervertebral 
disc is intact). Conversely, osteomyelitis tends to 
involve discs before bone (loss of disc height, 
erosion of vertebral end plates, and reactive new 
bone formation).  

 
Standardized	dermatome	and	myotome	chart	(ASIA	score)	

 

0 = absent
1 = altered
2 = normal
NT = not testable
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• Spine CT: in the trauma setting to look for occult 
fractures. X-rays may be inadequate (do not show 
C7/T1 junction) or understate disease e.g. not show 
posteriorly displaced fragments threatening the 
spinal canal. 

• MRI: the modality of choice for visualizing any 
neurological involvement. Acute prolapsed discs 
bulge focally (often very large in cauda equina), 
while spinal stenosis and cervical myelopathy is 
seen as circumferential disc bulging causing spinal 
canal narrowing (canal is kidney bean shape instead 
of ovoid). Tumors are also best seen on MRI as 
enhancing lesions on contrasted T2 images.  

 

Other	investigations	
 
Depending on clinical suspicion, consider –  

• Workup for osteoporosis: in pts with compression 
fractures. Do vitamin D and calcium levels; defer 
bone mineral density scans (DEXA, dual energy X-
ray absorptiometry) until after the acute fracture. 

• Myeloma workup: the ‘myeloma panel’ is often 
ordered with little understanding! Do an FBC for 
normochromic anaemia, PBF for rouleux, UECr 
for hypercalcemia, serum protein electrophoresis 
(for monoclonal proteins, known as the M-band), 
immunoglobulins and kappa/lambda ratio (for a 
dominant, overproduced immunoglobulin), serum 
free light chain, and urine for bence jones protein. 
Then consider bone marrow aspirate (diagnosis is 
based on ‘CRAB’ symptoms, plus bone marrow 
plasma cells ≥10%). 

• Workup for suspected malignancy: e.g. bone 
scan, search for primary (look up ‘approach to 
cancer of unknown primary’, not in this notes). 

• Workup for AS: see general approach to joint pain. 

• Referred etiologies: see relevant chapter. This may 
include urine pregnancy test, panceatic enzymes, 
erect chest X-ray and KUB X-ray, abdominal ultra-
sound etc. 
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GYNAECOLOGICAL*

1*|*VAGINAL*BLEEDING,*PREGNANT*
!
!
!
Any lady of reproductive age presenting with vaginal 
bleeding must have a pregnancy test. This section 
presents the approach to vaginal bleeding in pregnancy, 
but will not cover obstetric complications e.g. post-
partum haemorrhage. Vaginal bleeding in pregnancy is an 
emergency until proven otherwise; while management is 
outside the scope of this text, resuscitation takes priority. 
 
 

EARLY*PREGNANCY*BLEEDING*
 
Vaginal bleeding is common in early pregnancy (1st  
trimester and 2nd trimester <20 weeks), and may present 
even before the patient realizes that she is pregnant. The 
task here is to distinguish life-threatening from innocent 
causes. However benign-sounding, history alone cannot 
exclude life-threatening causes of bleeding. Transvaginal 
ultrasound (US) is the key test to determine if the 
gestation sac is uterine, ectopic, or not visible.  
 

Ectopic'gestation'sac'
 
An extrauterine gestation sac is an ectopic pregnancy. A 
ruptured ectopic pregnancy presents dramatically as an 
acute abdomen or shock, while non-ruptured ectopic 
pregnancies may have only mild symptoms and signs e.g. 
bleeding and adenexal tenderness. Beware – rupture may 
also cause temporary relief of pain. 
 
Note: an intrauterine gestation sac does not rule out 
ectopic pregnancy. Heterotopic pregnancy (simultaneous 
uterine & ectopic pregnancy) remains possible, especially 
with a hx of IVF pregnancy, previous ectopics, damaged 
fallopian tubes (e.g. PID, tubal surgery), or IUCD. 
 

Uterine'gestation'sac''
 
This may be a normal pregnancy or a miscarriage. US 
assesses whether the fetus is viable or has miscarried. If 
the fetus is too small, the US scan may be inconclusive in 
which case it should be repeated in a week. 
 

Ultrasound*assessment*of*fetal*status*

 Viable Miscarriage Inconclusive 

Yolk sac Visible Gestation sac >25 
mm, no yolk sac 

Gestation sac 
<25mm 

Fetal 
heart 

Heart 
beating 

Crown-rump length 
>7 mm, no heartbeat 

Crown-rump 
length <7mm 

Rescan 
in 1 wk 

Grows 
Gestation sac lost or 
same size aft 1 wk - 

US – miscarriage: this may be  

• Incomplete miscarriage: products of conception 
remaining in utero. This often causes continued and 
possibly severe bleeding. 

• Missed miscarriage: this may present as bleeding, 
loss of symptoms of pregnancy (e.g. nausea, tender 
breasts), or go undetected until a routine antenatal 
scan. 

 
US – normal: pelvic examination distinguishes 

• Threatened miscarriage: with a closed cervical os, 
miscarriage is merely threatened but not likely. 
Bleeding is common in early pregnancy and this is 
not rare. 

• Inevitable miscarriage: presents with a dilated 
internal cervical os, increasing uterine bleeding, and 
painful uterine contractions.  

• Pathology unrelated to pregnancy: e.g. cervical 
cancer. 

 

No'gestation'sac'seen'
 
This may be: 

• Pregnancy of unknown location: consider –  

- Normal pregnancy but too early, such that the 
gestation sac is too small to visualize on US 

- Ectopic pregnancy not discovered on US. 
Note that absence of free fluid in pouch of 
douglas does not rule out ectopic pregnancy. 

- Complete miscarriage: no gestation sac is 
visible because the products of conception 
(POC) have already passed out. Patients report 
diminishing symptoms, and may have noticed 
POC passing vaginally. The POCs may still be 
in the vagina or cervix in which case a vaginal 
exam will be rewarding. 

• Gestational trophoblastic disease: hydatidiform 
mole or its malignant counterpart, choriocarcinoma. 
In additional to vaginal bleeding, these, present with 
an unusually large uterus and unusually high hCG.  
US reveals a ‘snowstorm’ pattern with absent fetal 
heart sounds.  

• False-positive β-hCG: e.g. granulosa cell tumor, 
hCG injections for infertility treatment, drugs (e.g. 
chlorpromazine, phenothiazine). 
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Workup for pregnancy of unknown location: perform 
the following sequentially –  

• Quantitative serum β-hCG: as β-hCG levels rise 
with gestation, an early normal pregnancy should 
have correspondingly low β-hCG. Conversely, if β-
hCG is high (above a cutoff termed ‘discriminatory 
zone’), an intrauterine pregnancy should be visible – 
its absence raises the risk of an ectopic pregnancy. 
Hence, 

- High β-hCG >1500 mIU/ml (cutoff varies by 
institution): diagnostic laparoscopy indicated 

- Low β-hCG: proceed to trend serum β-hCG. 

• β-hCG trend every 48h: if β-hCG levels double, a 
normal pregnancy is likely – wait for it to become 
visible on US. If β-hCG halve, a miscarriage is likely 
– follow up for resolution. Values in between are 
non-indicative. However β-hCG will not double in 
15% of normal pregnancies, and double in 15% of 
ectopics – hence the utility of this test is limited and 
it should be an adjunct to the clinical picture. 

• Progesterone levels: this is produced by the 
corpus luteum to sustain an early pregnancy. Hence, 
high levels suggest a normal pregnancy, and low 
levels a failing pregnancy (although ectopic cannot 
be ruled out). Levels in-between are indeterminate. 

 
 

ANTEPARTUM*BLEEDING*
!
Antepartum bleeding refers to vaginal bleeding after 24 
weeks gestation (i.e. after fetal viability), unrelated to 
labour and delivery. Vaginal examination is contraindicated 
until placenta praevia has been excluded; it can cause 
severe haemorrhage in placenta praevia. 
 

Initial'approach'
 
Start with a history, ultrasound, and fetal monitoring 
(cardiotocogram). This will reveal: 

• Placenta praevia: vaginal bleeding without pain or 
contractions is the classic but not exclusive 
presentation. Pain or contractions is present in 20% 
of cases. Ultrasound visualizes or excludes this low-
lying placenta. 

• Abruptio placentae: vaginal bleeding with pain, 
contractions, fetal distress, and a ‘woody hard’ 
uterus palpable abdominally. Bleeding may be 
concealed and its absence of bleeding does not 
exclude abruption. This is a clinical diagnosis and 
ultrasound is poorly sensitive. 

• Uterine rupture: sudden onset of intense pain ± 
bleeding. Fetal monitoring will be abnormal and 
fetal parts may be unusually palpable abdominally. 
A high index of suspicion is required, esp. if there is 
previous uterine scars or trauma. 

• Vasa praevia: this is due to loss of fetal blood 
from the umbilical cord, usually if fetal vessels 
abnormally transverse fetal membranes over the 
cervical os. Diagnosis is made by lysing RBC (use 
tap water) and demonstrating that fetal hemoglobin 
is not denatured by potassium hydroxide (Apt test)  

 

Subsequent'vaginal'exam'
 
Once placenta praevia has been ruled out, a vaginal exam 
may reveal: 

• Labour: if the cervix is dilated, suspect onset of 
labour with a bloody show 

• Conditions unrelated to pregnancy: e.g. cervical 
cancer, polyps 
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GYNAECOLOGICAL*

2*|*VAGINAL*BLEEDING,*NOT*PREGNANT*
!
!
!
Normal menstruation entails vaginal bleeding <80ml ± 
mild cramps, lasting ~5 days and recurring in 21-35 day 
cycles. Patients present when vaginal bleeding deviates 
from what they know to be ‘normal’, causes anemia, or is 
otherwise bothersome.  
 

Initial'approach'
 
First verify that bleeding is indeed vaginal, and not PR 
bleed or hematuria. Next, unless the patient is obviously 
too old, exclude pregnancy by doing a urine test (see prev 
chapter for vaginal bleeding in pregnancy). Then identify 
the relationship of symptoms to menstrual cycles and 
coitus and characterize as: 

• Heavy menstrual bleeding (formerly known as 
menorrhagia): cyclical menstrual bleeding but with 
increased volume (>80ml) or duration (>7 days). 

• Intermenstrual bleeding: bleeding occurring btw 
cyclically normal periods. 

• Postcoital bleeding: bleeding after sex, unrelated 
to menstruation. 

• Postmenopausal bleeding: bleeding after onset of 
menopause (defined as 12 mths of amenorrhoea). 

 
While this is no replacement for a logical approach based 
on symptomology, FIGO has classified the menstrual 
disorders (all of the above and oligomenorrhoea) as:  

• 4 structural causes [PALM]: polyp, adenomyosis, 
leiomyoma, malignancy & hyperplasia 

• 4 non-structural causes [COEIN]: coagulopathy, 
ovulatory dysfunction, endometrial (idiopathic), 
iatrogenic, and “not yet classified”. 

 
 

HEAVY*MENSTRUAL*BLEEDING*
 
Heavy menstrual bleeding is by definition cyclical; this 
excludes most cancers, which will not respect regular 
hormonal cycles. The significance of heavy menstrual 
bleeding lies not in its potentially sinister causes, but in 
the anemia it brings – always ask abt symptomatic anemia 
e.g. fatigue, poor effort tolerance, dyspnea, syncope, 
examine for signs of anemia, and check hemoglobin. 
 

Non:structural'causes:'approach'
 
Take a history to elicit the non-structural causes: 

• Contraception: the copper IUCD (but not the 
Mirena) ↑ menstrual flow.  

• Infection:  

- STD: consider cervicitis or pelvic inflammatory 
dx. Ask abt pain, vaginal discharge, fever, and 
risky sexual behavior. Examine for a friable 
cervix, purulent discharge, cervical excitation, 
adenexal and pelvic tenderness, and consider 
high vaginal and endocervical swabs. 

- Endometritis: ask abt pain, recent delivery or 
intrauterine instrumentation (e.g. dilatation and 
cutterage, IUCD insertion). Examine as above. 

• Coagulopathy: ask abt anti-coagulant use and 
check PT/PTT/INR. Consider causes of thrombo-
cytopenia e.g. dengue - do FBC. In young patients 
suspect bleeding diathesis (e.g. Von Willebrand dx) 
and ask abt FHx and easy bruising. 

• Foreign body: e.g. retained tampons, toys or other 
objects in premenarchal children. 

• Hypothyroidism: heavy menses is an uncommon 
presentation of hypothyroidism – ask abt thyroid 
symptoms, but note that non-specific symptoms 
e.g. fatigue may well be manifestations of anemia 
(see approach to thyroid disorders).  

 

Structural'causes:'approach'&'workup'
!
Structural causes:  

• Fibroids (leiomyoma): heavy menstrual bleeding 
is the most common presentation of fibroids, esp if 
submucosal. Ask abt dysmenorrhea, and palpate for 
a pelvic mass both abdominally and bimanually thru 
the vagina. Huge fibroids can cause mass symptoms 
e.g. urinary frequency or constipation. 

• Adenomyosis: as in fibroids, this presents with 
heavy menstrual bleeding, dysmenorrhea ± uterine 
enlargement. 

• Conditions that usually present with intermenstrual 
bleeding: polyp, endometrial hyperplasia or cancer. 
Be suspicious in patients > 45 yrs old, or with FHx. 
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Investigations: 

• Transvaginal ultrasound ± saline infusion: for a 
mass (fibroid), diffuse enlargement (adenomyosis), 
and endometrial thickening.  

• Diagnostic hysteroscopy 

• MRI 

• For malignancy: in patients with risk factors, 
consider endometrial sampling etc. 

 
 

INTERFMENSTRUAL*BLEEDING*
 
It is worrisome that inter-menstrual bleeding does not 
respect regular hormonal cycles; this may be a sign of 
underlying malignancy. 
 

Etiology'
 
Structural causes: 

• Endometrial hyperplasia and cancer: this is a 
spectrum from normal to hyperplasia to atypical 
hyperplasia, and frank carcinoma. This must be 
excluded in patients >45 years old, especially those 
with risk factors (see post-menopausal bleeding).  

• Endometrial polyp 

• Cervical lesions: e.g. cancer, ectropion, or polyp. 
See post-coital bleeding below. 

 
Non-structural causes: 

• Contraception: irregular bleeding is a common 
feature of progesterone-only contraception (pills, 
implanon, depot injection), and may be present in 
the initial use of combined oral contraceptive pills. 

• Infection: e.g. endometritis (see heavy menstrual 
bleeding). 

 

Workup'
• Examination: speculum to visualize the cervix, 

bimanual examination for uterine size 

• Cervical evaluation: pap smear ± subsequent 
colposcopy (see postcoital bleeding) 

• Endometrial evaluation:  

- Endometrial sampling e.g. Pipelle biopsy, or 
dilation & cutterage 

- Ultrasound: saline infusion sonography can be 
helpful to identify polyps, however evaluation 
of endometrial thickness for cancer risk is not 
helpful in pre-menopausal women. 

 

POSTFCOITAL*BLEEDING*
 
Post-coital bleeding suggests a lesion of the cervix. 
During coitus, the penis comes into contact with the 
cervix, hence causing contact bleeding if there is a friable 
cervical lesion. 
 

Etiology'&'initial'approach'
 
Take a history and visualize the cervix with a speculum 
examination. 

• Cervical cancer: this may or may not be visible on 
speculum but is the sinister cause that must be 
excluded. Ask abt recent pap smears, vaccination, 
and family history. 

• Cervical ectropion: endocervical eversion exposes 
columnar epithelium to the vagina, which appears 
as a raw area. 

• Cervical polyp: visible on speculum 

• Cervicitis: due to STD e.g. Chlamydia. Elicit signs 
and symptoms suggestive of infection e.g. pain, 
discharge, dysuria, risky sexual habit. 

• Idiopathic: the most common cause of post-coital 
bleeding, but a diagnosis of exclusion. 

 

Workup'
 
The goal of workup is to exclude a cervical cancer.  

• Pap smear ± HPV testing: reassuring if normal. 
Any dyskaryosis (low or high-grade squamous 
intraepithelial lesion) should be followed up by 
colposcopy. ASCUS (atypical squamous cells of 
uncertain significance) is in itself ambiguous; HPV 
testing can clarify such results – if negative for high-
risk strains of HPV, ASCUS is not relevant. 

• Colposcopy: identify abnormal areas as acetowhite 
lesions that do not stain brown with iodine, or with 
vascular abnormalities e.g. punctations or mosaic 
patterns. Abnormal areas should be biopsied. 

• Staging: where cervical cancer is confirmed, 
staging should be performed. This is officially 
‘clinical’ (physical, vaginal, and rectal exam, chest X-
ray, cystoscope, proctoscope, intravenous urogram). 
In practice investigations include: 

- MRI (superior to CT for pelvis) 

- Clinical evaluation for invasion of adjacent 
organs: rectal exam, proctoscopy, urogram, 
cystoscopy.  

- Evaluation of metastases: chest CT or X-ray 
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POSTFMENOPAUSAL*BLEEDING*
!
Vaginal bleeding in a post-menopausal woman is patho-
logical and may be a sign of malignancy. The following 
do not qualify as post-menopausal bleeding: 

• Perimenopausal ladies: irregularities and spotting is 
common, although workup may still be warranted if 
there are concerns. 

• Cyclic (sequential) hormonal replacement therapy: 
bleeding during progesterone withdrawal is to be 
expected 

 

Exclude'malignancy'
 
Etiologies: the key task in pts with post-menopausal 
bleeding is to exclude sinister causes. 

• Endometrial (uterine) cancer: ask abt risk factors 
– age, unopposed estrogen exposure (obesity, 
nulliparity), tamoxifen use, genetic predisposition 
(including syndromes like HNPCC) as reflected in 
family hx and personal hx of HNPCC-related 
cancers (colorectal, upper GI, ovary, and urothelial). 
Endometrial hyperplasia in postmenopausal ladies 
is abnormal and may be a presenting feature of a 
hormone-secreting ovarian cancer (e.g. granulosa 
cell cancer). 

• Cervical cancer: as in post-coital bleeding. Often 
visible on speculum examination. 

• Vulval or vaginal cancer: rare but visible on 
careful vaginal examination 

 
Workup: 

• Endometrial evaluation: 

- Transvaginal ultrasound: endometrial thickness 
risk-stratifies patients for endometrial cancer. 
<5mm is low-risk and endometrial sampling can 
be omitted, while >5mm warrants sampling. This 
rule is inaccurate in pre-menopausal women, or 
women on tamoxifen or hormone replacement 
and such patients should have sampling if there 
are any concerns. 

- Endometrial sampling with pipelle: non-invasive 
yet sensitive 

- Dilatation & cutterage + diagnositc hysteroscopy 
if symptoms are persistant and there is worry abt 
false –ve endometrial sampling. 

• Cervical evaluation: pap smear ± subsequent 
colposcopy (see postcoital bleeding) 

 

Benign'etiologies'
 
Once sinister causes are excluded, the following may be 
identified on history or examination. Note however that 
having a known benign cause of post-menopausal bleed 
does not exclude malignancy, and workup for cervical 
and endometrial cancer is still warranted if there are 
worries. 

• Atropic vaginitis: the most common cause of 
post-menopausal bleeding. There may be vaginal 
soreness with dyspareunia and bleeding after 
intercourse. On examination, the vagina is pale, dry, 
and shiny ± erythematous patches of inflammation. 

• Polyps: cervical or uterine. Diagnosis is as before 

• Hormone therapy: may cause irregular bleeding, 
or provoke any adenomyosis to bleed. 

• Coagulopathy: in this age group, usually due to 
anticoagulant use. Check INR. 

 

Other'causes'
• Non-genital causes: Exclude rectal bleed or 

hematuria. Consider fistulation, e.g. from sigmoid 
diverticulum or colon cancer. 

• Pelvic radiation therapy can cause late vaginal 
bleeding due to tissue necrosis 
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GYNAECOLOGICAL*

3*|*AMENORRHOEA*&*HIRSUITISM*
!
!
Amenorrhoea is the absence of menses. A girl who does 
not undergo menarche by 14 years old (without 2° sexual 
characteristics) or 16 years old (with 2° characteristics) 
has primary amenorrhoea. A woman who has previously 
had menses but misses 3 cycles or has no menses for ≥6 
months has secondary amenorrhoea. 1° amenorrhoea 
presents in adolescents and is not covered here. 
 
Oligomenorrhoea is infrequent menstruation (>35 days 
apart), often irregularly so, in a woman who has had 
regular periods. Its differentials and approach is as for 
amenorrhoea. 
 
Hirsutism is excessive male-pattern hair growth in 
androgen-dependent areas (moustache, chest, genitals). 
This may come with other features of hyperandrogenism 
e.g. acne, male-pattern balding. It is often associated with 
amenorrhoea & oligomenorrhoea 
 
 

SECONDARY*AMENORRHOEA**
&*OLIGOMENORRHOEA*

 
Normal menstruation is contingent on the integrity of 
hypothalamic–pituitary–ovarian–uterine axis functioning. 
Amenorrhoea or oligomenorrhoea therefore may be due 
to a disruption of any component of this axis.  
 

History'&'differential'
 
Take the usual gynaecological history, in particular asking 
abt age of menarche and details of the usual menstrual 
cycle. The approach is –  
 
First exclude: 

• Pregnancy: do not rely on history, use an objective 
test. Spotting or oligomenorrhoea does not rule out 
pregnancy as first-trimester bleeding is common. 

• Hormone use: e.g. use or recent discontinuation of 
non-cyclic contraceptives (e.g. progestogens), or 
non-cyclic hormone replacement therapy. 

 
Hypothalamic causes: causing ↓ GnRH secretion 

• Functional hypothalamic amenorrhoea: reflects 
energy conservation in a nutritionally scarce state – 
ask abt weight loss, anorexia, intense exercise (e.g. 
athletes, dancers), any major systemic illnesses, 
malabsorptive diseases, or emotional stress. 

 

Pituitary causes: causing ↓ LH & FSH. 

• Structural lesion: amenorrhoea arises from (i) 
mass effect, and (ii) compression of pituitary stalk, 
disrupting inhibition by hypothalamic dopamine, 
causing hyperprolactinemia which then suppresses 
pituitary GnRH secretion. Elicit symptoms of other 
pituitary hormone deficiency (e.g. hypothyroidism, 
diabetes insipidus causing polyuria and polydipsia), 
bitemporal hemianopia, and headaches. Examine 
visual fields and for galactorrhoea (hyperprolactin-
emia). Causes of structural lesions are: 

- Tumors: Usually a benign adenoma.  

- Iatrogenic: previous surgery, radiation 

- Sheehan syn: in major obstetric haemorrhage 

- Infiltration: in haemochromatosis, sarcoidosis 
or Langerhans cell histiocytosis 

• Drugs: a side effect of dopamine antagonists 
causing hyperprolactinemia, e.g. antipsychotic drugs 
like haloperidol, metoclopramide, domperidone. 
Take a full drug history and ask abt galactorrhoea. 

• Thyroid disease: may interfere with sex hormone 
function. Look for systemic features of thyroid dx. 

 
Ovarian causes: causing ↓ estrogen 

• Polycystic ovary syndrome (PCOS): a common 
triad of oligomenorrhoea, hyperandrogenism (look 
for features of acne, hirsutism, deepening of voice, 
clitoromegaly), and polycystic ovaries (Rotterdam 
criteria). Pts often manifest other symptoms of the 
metabolic syndrome (e.g. obesity, diabetes) 

• Oocyte depletion: ↓ estrogen leads to menopausal 
symptoms – ask abt hot flushes, vaginal dryness, 
sleep disorders, and decreased libido (hypothalamic 
or pituitary dx cause low estrogen but tend not to 
give these symptoms) 

- Premature ovarian failure: oocyte depletion 
before 40 years. This may be idiopathic or 2˚ to 
chemotherapy, radiation, or autoimmune dx. 
Ask abt family hx of early menopause & auto-
immune dx 

- Menopause: occurring after 40 years. 

- Surgical oophorectomy 
 
Uterine causes: where the target organ cannot respond 
to hormones. There are no symptoms of estrogen 
deficiency. 

• Asherman syndrome: intrauterine adhesions after 
instrumentation esp. if repeated, or genital TB. Ask 
abt previous gynaecological procedures. 
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Workup'
 
Following history, exam (as described in the disease 
categories above), and pregnancy tests, the workup may 
include: 
 
Initial hormones: 

• FSH/LH: low in functional hypothalamic causes, 
suppressed by high estrogen or testosterone, high in 
low-estrogenic states due to negative feedback. 

• Estrogen (ethinyl estradiol): low levels may be 
primary (as in ovarian failure) or secondary to low 
FSH/LH stimulation.  

• Testosterone: high in PCOS or virilizing tumors.  

• Prolactin: raised usually indicates pituitary disease, 
normal does not rule out pituitary disease. 

• Thyroid hormones 
 

Hormone*levels*in*amenorrhoea*

Cause: FSH LH EE T PRL 

Hypothalamic �/ n* �  n n 

Pituitary � � n �/n ^ 

PCOS � � n/�  �   n 

Ovarian failure � � n n 

Uterine n n n n 

Notes - EE: estradiol, T: testosterone, PRL: prolactin 
* If estrogen is low, a ‘normal’ FSH/LH is inappropriately 
   low and hence pathological. 
^ PRL raised in most adenomas, antidopaminergic drugs  

 
Subsequent workup: 

• In suspected PCOS: clinical or high testosterone 

- Ultrasound ovaries for polycystic morphology. 

- Consider differentials for hirsutism: cushing’s 
syn and adrenal tumors (see hirsutism) 

• Pituitary MRI: to look for pituitary adenomas, esp. 
if there is high clinical suspicion (e.g. visual field 
defects), high prolactin (not otherwise explained by 
drug use). Also consider MRI in unexplained low 
FSH/LH, even if prolactin is normal. 

• Suspected Asherman’s syn: if hormones are all 
normal. 

- Progestin challenge: Withdrawal bleeding 
means that progestin has decidualized a normal 
endometrium, and there is no Asherman’s syn. 

- Hysteroscopy 

• Look for complications: e.g. bone mineral density 
for osteoporosis due to low estrogen, screen for 
metabolic diseases in PCOS patients. 

 

 

HIRSUTISM*
 
As the cutaneous manifestation of hyperandrogenism, 
hirsutism may be a presentation of endocrine dx. This is 
most commonly polycystic ovarian syndrome (PCOS), 
but the clinican’s task is to rule out serious causes e.g. 
virilizing tumors. 
 

Confirm'hyperandrogenism'
 
Explore other features of hyperandrogenism e.g. acne,  
amenorrhoea/oligomenorrhoea. Verify that hair growth 
is concentrated in androgen-dependant areas (moustache, 
chest, genitals). Differentials for hirsutism are: 

• Hypertrichosis: predominantly in non-sexual areas 
(e.g. limbs). This is non androgen related. 

• Lanugo hair: soft, unpigmented hair, usually in 
anorexia nervosa. 

• Cosmetic anxiety: without true hirsutism. 
 

Approach'&'Workup'
 
Take history and examine for clinical features of tumors, 
Cushing’s syndrome, or PCOS. Workup is specific to the 
suspected cause (do not order adrenal CT for everyone – 
there is a high rate of incidentaloma). 
 
Tumors: be highly suspicious if tempo of virilization is 
rapid, onset is in later life, and testosterone is so high as 
to cause virilization (deepening of voice, frontal balding, 
increased muscle bulk, clitoromegaly). This may be an 
adrenal tumor (may have cushingoid features), or 
androgen-secreting ovarian tumors (e.g. Sertoli-Leydig 
cell, granulosa cell). Workup: 

• Testosterone levels: often very high when there is a 
tumor. 

• DHEA-S: an adrenal androgen for adrenal tumors 
(negative does not rule out). 

• Look for adrenal or ovarian mass: on physical exam 
and on imaging e.g. transvaginal ultrasound, adrenal 
CT/MRI. If these cannot find a lesion but there is 
high clinical suspicion, consider PET-CT. 

 
Cushing’s syndrome: patients with weight gain and 
cushingoid features – central obesity, moon face, thin 
skin, supraclavicular and dorsocervical fat pad, abdominal 
striae. Consider exogenous steroids, pituitary tumors, 
adrenal tumors and ectopic ACTH secretion – an adrenal 
tumor may present only with features of Cushing’s and 
not virilization. Refer to the chapter on weight gain for 
approach and workup.  
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Polycystic ovarian syndrome (PCOS): hirsuitism with 
amenorrhoea, infertility & obesity (as noted), but not 
virilization. Explore menstrual hx – patient tends to have 
always had ‘irregular menses’ (i.e. a peripubertal onset) 
unless on oral contraceptives. Workup: 

• Ultrasound ovaries 

• Testosterone levels: if severely elevated >150ng/dl, 
suspect and workup for tumor. High testosterone 
with insulin resistance may also be ovarian 
hyperthecosis, a non-malignant disorder 

 
No clinical features of the above: consider -  

• Drugs: ask abt sports enhancing drugs (sometimes 
androgenic steroids), minoxidil, danazol. 

• Non-classical congenital adrenal hyperplasia 
(CAH): unlike classical CAH, this presents in the 
peripubertal age, and without cortisol deficiency. 
Test 8am 17-hydroxyprogesterone in early follicular 
phase, or high-dose ACTH stimulation 

• Severe hyperinsulinaemia (diabetes, rare syndromes) 
is associated with virilization. The mechanism is 
unknown 
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