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CASE 1 | ABDOMINAL DISCOMFORT

CASE 1 | ABDOMINAL DISCOMFORT
You are a third year medical student doing your first rotation – on the way to
becoming the doctor you envisioned yourself to be when entering medical school.
You’ve been tasked to ‘clerk’ (that is, take a history and perform a physical
examination on) an interesting patient by the friendly medical officer in your team.
The patient is Mr. Wan Tu Tok, a boisterous 46 year old Chinese man working as a
teacher in a special needs school. Mr. Wan recounts his contact with the healthcare
system: more than a year ago he began experiencing vague abdominal discomfort
accompanied by bloatedness and slight nausea, which was relieved by meals. He found
himself progressively less able to concentrate at work due to the increasing abdominal
discomfort. It was then that he visited his general practitioner, who prescribed a
proton pump inhibitor (PPI).
Q1.

What are the two key cell types in the stomach responsible for digestion?
What are their respective functions?

Q2.

How is the secretion of gastric acid (HCl) physiologically regulated? What
hormones and neurotransmitters are involved?

Q3.

The proton pump inhibitor prescribed by Mr. Wan’s GP inhibits the gastric
H+/K+ pump, to reduce the acidity of the stomach. PPIs are typically better at
relieving symptoms compared to another class of drugs known as H2
blockers, which block histamine receptors in the stomach. Based on your
understanding, why are PPIs more effective than H2 blockers?
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Mr. Wan tells you about how his symptoms failed to resolve for many months, even
after the highest doses of PPIs were prescribed by his GP. He also speaks of a
particularly fatty diarrhea (‘steatorrhea’) he experienced around that time, together
with a loss of weight from about 65kg to 60kg. It was then that a decision was made
for a specialist appointment by his astute GP.
An oesophagogastroduodenoscopy (a procedure involving a camera to visualise the
oesophagus all the way to the proximal duodenum) was performed; from the
hospital’s record system you note that multiple giant bleeding ulcers were visualised in
all four parts of the duodenum. You realise this is highly unusual, as it suggests that
gastric acid secretion was overwhelmingly massive that large amounts of intraluminal
acid extensively damaged the small intestine mucosa. A full blood count also showed
low hemoglobin – indicative of anemia.
Q4.

Which large artery would be prone to erosion by ulceration at the posterior
wall of the D1 duodenum? What other anatomic structures are closely
associated with the D1 duodenum?

You reflect that steatorrhea is a result of fat malabsorption, and realise that it could be
attributed to the inactivation of pancreatic enzymes by the excessive HCl secretion.
Q5.

Apart from pancreatic enzymes, what other substances are essential for lipid
digestion? Detail the process of lipid digestion all the way to the eventual
absorption of lipids into the bloodstream.

Q6.

Which vitamin deficiencies may result from longstanding fat malabsorption?
Briefly, how might these deficiencies present?
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In view of Mr. Wan’s anemia, you review his iron panel and folate, B12 levels via the
hospital electronic records. You recall that iron, folate and B12 are essential precursors
of red blood cell synthesis – iron is a component of the heme group in hemoglobin,
whereas folate and B12 are needed for cell division.
The summary of his laboratory findings are as follows:
Serum Iron
Serum Transferrin
Transferrin Saturation
Serum Ferritin

LOW
HIGH
LOW
BORDERLINE LOW

Folate (Vitamin B9)
Vitamin B12

NORMAL
LOW

Q7.

Which locations in the gut are primarily responsible for absorbing the
following substances essential for RBC production?
Iron
:
Folate
:
Vitamin B12 :

Q8.

Following the absorption of iron, how is iron normally transported around
and stored in the body?

Q9.

With the physiology of iron in mind, does Mr. Wan have adequate stores of
iron according to his laboratory results?

Q10.

Normally, how is vitamin B12 stabilised prior to its eventual absorption in the
distal gut?
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Propose what might account for the derangements in Mr. Wan’s iron panel
and vitamin B12 levels.

Mr. Wan, obviously well-educated about his disease, continues to enthusiastically talk
about his workup. He tells you about a hormone test that was performed in the
hospital; the electronic hospital records tell you that it was a fasting gastrin test:
Serum gastrin (fasting)
Q12.

VERY HIGH

Considering the mechanism of negative feedback, what physiologic stimuli
might cause gastrin levels to be elevated?

Because of Mr. Wan’s high fasting gastrin levels and fasting hyperacidity, a gastrinoma
(gastrin-secreting tumour) was suspected. Other physiologic causes of
hypergastinemia were ruled out.
Imaging studies localised a significantly-sized tumour to Mr. Mai’s head of pancreas.
Fortunately for him, no metastases were detected. Screening for other associated
conditions such as a pheochromocytoma was also negative. A resection of his pancreas
was therefore planned.
Q13.

What endocrine deficiencies may result from pancreatic resection? Where are
the cells that secrete these hormones located?
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Mr. Mai continues telling you about his hopes that the surgery will go well, so that he
can return to school and continue educating his students as soon as possible. He
verbalises his hopes for his family to stay strong as well.
You thank him for the past half hour you spent talking to him, and wish him well for his
surgery.
Unfortunately over the next few days, your team medical officer was scheduled to
rotate to another department before he was able to clear a timeslot to hear your
presentation 
Ah

well.
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CASE 2 | CHEST DISCOMFORT

CASE 2 | CHEST DISCOMFORT
Mr. Sim Chong Peh is a 45 year-old Chinese taxi driver who has hypertension,
hyperlipidemia and moderate obesity. He experiences occasional chest discomfort
during his weekly badminton sessions with his family or when climbing multiple flights
of stairs, which is relieved by resting.

Q1.

What are the risk factors for coronary artery disease (CAD) that Mr. Sim has?

Q2.

Can you name additional 3 more risk factors for developing CAD?

One day, while having lunch at a food court with his wife, Mr. Sim suddenly felt a tight
crushing sensation in his chest, radiating to his left arm and jaw. This was accompanied
by profuse sweating and a nauseous feeling. Mr. Sim’s wife noticed that his face had
turned pale and he was also very breathless. She called 995 and was subsequently
transferred to the hospital by the paramedics. At the hospital, an ECG was done for
Mr. Sim:
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What is Mr. Sim’s diagnosis, based on his symptoms? (Let’s ignore the above
ECG temporarily)

Let’s explain the physiologic basis behind the symptoms experienced by Mr. Sim,
specifically:

Q4.

Diffuse non-localising chest pain

Q5.

Radiation of pain to arm and jaw

Q6.

Sweating and nausea

Q7.

Paleness and breathlessness

Back to the above ECG…

Q8.

What did the above ECG show?
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10 minutes after reaching the hospital, the cardiac monitor attached to Mr. Sim
started to beep very loudly. Mr. Sim became unresponsive and his blood pressure was
undetectable. His ECG shown on the cardiac monitor was:

Q9.

What has happened to Mr. Sim? Give the ECG diagnosis and clinical diagnosis.

Q10. Physiologically speaking, why did he become unresponsive with undetectable
blood pressure?

Electrical defibrillation was commenced, and after successful resuscitation by the
medical team, Mr. Sim was transferred to the cardiac catheterization laboratory for
immediate percutaneous coronary intervention to relieve the acute blockage in the
coronary artery. He was subsequently warded in the coronary care unit (CCU).
At the CCU, Mr. Sim was examined by the medical officer and a medical student, who
both noted the following findings on physical examination: normal first and second
heart sound, with a pan-systolic murmur heard loudest at the apex of the heart.
Inspiratory lung crepitations were also heard. The MO explained to the medical
student, that the findings were consistent with mitral regurgitation and acute
pulmonary edema.
With regard to the mitral regurgitation…
Q11. What was the cause?
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Q12. How did the mitral regurgitation result in a systolic murmur, and not a
diastolic one?

Q13. The potential complications of the mitral regurgitation include: left atrial
enlargement, pulmonary hypertension and right heart failure. How would
these complications arise?

Q14. Explain how Mr. Sim developed pulmonary edema, using the Starling forces.
What are the complications of pulmonary edema?

Mr. Sim was given supplementary oxygen support, and he was also treated with
inotropic agents (to increase cardiac contractility) and furosemide in-patient. His
echocardiography results on Day 5 of admission showed regional wall motion
abnormality (reduced movement of one portion of the heart compared to the other),
moderate mitral regurgitation, left ventricular apical thrombus and an ejection fraction
of 35% (normal EF: 55% and above). In view of the thrombus formation, Mr. Sim was
started on heparin.
Q15. What do you think resulted in the thrombus formation in the heart? Briefly
describe, using your knowledge regarding the normal mechanisms in blood
clot formation.

Q16. Using your knowledge of anatomy, if the ventricular thrombus dislodges from
the heart, what are the potential complications?
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Q17. Explain how heparin is effective in treating the thrombus.

Q18. How does ejection fraction affect cardiac output? What is the clinical
significance of knowing the ejection fraction of the heart?

Mr. Sim was subsequently discharged from the hospital 3 days later. He was converted
to warfarin instead of heparin treatment, and was also prescribed antihypertensive,
lipid lowering agent, dual antiplatelet agents and referred for outpatient cardiac
rehabilitation. He was given a 2 weeks clinic appointment to see his cardiologist for
monitoring of his condition.

Q19. What are the possible long-term outcomes for Mr. Sim?

Source of ECGs: http://www.lifeinthefastlane.com/ecg-library
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CASE 3 | EXERCISE INTOLERANCE
Mr. Mai Cheong Suah is a 51-year-old Chinese male. He has been smoking cigarettes
since his army days, starting from “a few packs every day” when he picked the habit
up, although he has managed to cut down to a one or two packs per day owing to
financial constraints.
Mr. Mai works in the food catering industry. He and his team of men provide manual
labour to set up buffets around Singapore; this mainly involves setting up the buffet
line at event venues, which entails carrying heavy tables, chairs, food items and the
drink containers around. Over the past two years, though, he noticed himself needing
to stop and catch his breath much more frequently during such event setups. Whilst he
once prided himself in being able to “tank” an entire event setup alone in his younger
days, his 51-year-old self now wonders if this decrease in stamina is simply part of
growing old. Regardless, he now has a team of younger men under him, on whom he
increasingly relies for most of the manual work.
You have recently gotten to know Mr. Mai as a medical student in charge of catering
food for a school event. In waiting for the buffet setup Mr. Mai, aware of your
university major, talks to you about his condition as he is increasingly concerned about
its impact on his job. On further questioning, he reveals he has been coughing
intermittently for the past few years with significant phlegm production – enough to
warrant clearing his throat onto the roadside every now and then. You wonder if he
has Chronic Obstructive Pulmonary Disease (COPD).
COPD is classified as an “obstructive” lung disease. There are three important
pathological components of COPD in reaction to prolonged exposure to cigarette
smoke: chronic bronchitis (hypersecretion of mucus in airways), chronic bronchiolitis
(inflammatory small airways thickening) & emphysema (progressive destruction of
elastic alveolar walls).
Q1.

For each chronic bronchitis & emphysema, separately consider how the (a)
airflow within the airways and (b) exchange of gas at the alveolar-capillary
membrane are affected.
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COPD patients with predominant chronic bronchitis or emphysema are
sometimes described as being "blue bloaters" or "pink puffers" respectively.
Explain these terms and comment on the degree of respiratory failure present
in these patients.

There are a number of parameters we can use clinically to assess lung function. The
forced expiratory volume in 1 second/forced vital capacity ratio (FEV1/FVC) is an
assessment of the degree of obstruction in airways. The diffusion capacity of carbon
monoxide (DLCO) assesses the capacity for gaseous exchange at the alveolar-capillary
interface.
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Shown here is Mr. Mai's FEV1/FVC curve. His DLCO (a measurement of total
diffusion capacity) is at 50% of normal predicted. Explain (a) Mr. Mai's
derangements in all the above parameters and (b) how they might differ in a
patient with "restrictive" lung disease.

You advise him to seek medical help from a qualified doctor, which he refuses to heed
because of his inherent dislike to approach healthcare professionals in a daunting
clinical setting. It is not until many years later that you, as a Medical Officer in the
Emergency Department, with another medical student by your side encounter Mr. Mai
again. He rehashes the same story of progressive worsening of his exercise tolerance
over many years. However following a recent “flu” he caught over the past few days,
his symptoms have dramatically worsened, and now experiences shortness of breath
even at rest which made him seek medical attention. He also noticed that he has been
catching the "flu" more frequently. You take a look at Mr. Mai.
With your knowledge of physiology, explain the following observations.
Q4.

His “barrel chest”, that appears larger compared to the thorax of a normal
person

Q5.

His pursed-lip breathing

Q6.

A bluish appearance to his lips
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Q7.

Increased respiratory rate, pulse rate and use of other muscles (e.g. the
sternocleidomastoid) to breathe, with his hands on his lap

Q8.

Suggest possible reasons for the increasing frequency of Mr. Mai's "flu".

Being the good doctor that you are, you complete the rest of your physical
examination and note the presence of wheezes with decreased air entry bilaterally and
a prolonged expiratory phase when listening to his chest with your stethoscope.
The medical student attached to your clinic suggests administering 100% oxygen to
Mr. Mai. However, with your years of clinical experience, you decide this is a bad idea,
and instead administer oxygen at a lower dose. You explain to the medical student
that COPD patients rely on oxygen, instead of carbon dioxide, as the main drive behind
their respiratory rate.

Q9.

In a normal person, how is the rate of ventilation regulated? Is oxygen or
carbon dioxide normally the primary driver of a person’s respiratory rate?

Q10. Consider the effect of administering 100% oxygen to Mr. Mai. What
physiological consequences are there to this decision?
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Q11. You also considered the option of putting Mr. Mai on positive pressure
ventilation. How might this help?

You make the choice to admit Mr. Mai to an inpatient setting, where he is formally
diagnosed with COPD and started on therapy, and is counselled to stop smoking.
A few years down the road, Mr. Mai returns to the Emergency Department on your
shift. This time, he complains of an acute-onset stabbing left-sided chest pain that
began about an hour ago. This was accompanied by an onset of shortness of breath at
rest too. Worried it may be a “heart attack”, he called for a taxi to fetch him to the
hospital.
You note a shift in his trachea towards the right side, as well as an apex beat at the left
lower sternal edge. There was a visible decrease in chest expansion on the left side
after Mr. Mai removed his shirt, together with hyperresonance on percussion and
almost no breath sounds on the left. His blood pressure was also low. You recognise
this as a tension pneumothorax.
Using your understanding of the anatomy of the thorax, explain the following.
Q12. Tracheal deviation towards the right, with a shift in his apex beat in the same
direction

Q13. Hyperresonance on percussion with markedly decreased breath sounds on
the left side

Q14. Low blood pressure
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Q15. Explain the acute onset of his shortness of breath. How is this different from
the progressive dyspnea and decrease in exercise tolerance Mr. Mai first
experienced when he was diagnosed with COPD?

Q16. Why might a COPD patient be predisposed to a pneumothorax?

Mr. Mai is once again admitted. Following the resolution of his tension pneumothorax,
the House Officer overseeing his care notes some pitting edema bilaterally over his
shins, together with a raised jugular pressure and signs suggestive of ascites. There
was also a parasternal heave. You realise you have missed these signs owing to the
urgent nature of Mr. Mai’s tension pneumothorax. These signs are suggestive of right
heart failure.

Q17. Right heart failure secondary to lung pathology, also known as cor pulmonale,
may result from longstanding unresolved lung pathologies. Consider the
physiology explaining how poor alveolar ventilation in the long-term may
result in the development of right heart failure.

On further history taking, it is realised that Mr. Mai has not been compliant with his
discharge plans, in particular smoking cessation, resulting in a worsening of his COPD.
After being scared by this acute pneumothorax episode, Mr. Mai vowed to quit
smoking for good on further counselling by his primary team.
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CASE 4 | RIGHT UPPER QUADRANT
PAIN
You are the house officer in the general medicine ward clerking the new admissions for
the day’s ward rounds. A new 23 year old patient, Mr Koh Kane, has been admitted
from the emergency department the night before for a complaint of fever and vague
right upper quadrant pain.
As you are asking him about his symptoms, you notice needle-track marks on his right
antecubital fossa and you begin to suspect that Mr Koh may be an intravenous drug
abuser. With some difficulty, you manage to obtain a positive history of intravenous
drug abuse, and that he has been sharing needles with some of his friends. Mr Koh
also complains that he has had some vomiting and loss of appetite when the
symptoms came on several days ago.
On examining his abdomen, you find that he has a diffusely enlarged and slightly
tender liver, suggestive of acute liver inflammation.
A hepatitis panel sent off by the emergency department also comes back positive for
acute hepatitis B infection. Putting together the clinical risk factor of intravenous drug
use as well as the acute symptoms, you decide that Mr Koh has contracted acute
hepatitis B.
Q1.

Given that the liver does not actually have pain fibres, why might Mr Koh be
in pain?

Q2.

Why is his pain poorly localized in the right upper quadrant?
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Mr Koh makes an uncomplicated recovery in the hospital. Knowing the risk of chronic
hepatitis B leading to liver cirrhosis and cancer, you advise Mr Koh to quit his drug
abusing habits and come regularly for follow up with gastroenterology.

The years go by and you grow from a wee young house officer into a confident and
compassionate gastroenterology consultant. A group of enthusiastic medical students
that you are taking for tutorial request that you run through with them a case they
recently clerked, a request you are more than happy to accede to.
They bring you to the bedside of a vaguely familiar man who you gradually recognize
as Mr Koh. As the medical students present the case to you, you realise that Mr Koh
completely ignored your advice and defaulted on all his followup appointments. As a
result, he has developed liver cirrhosis and is gradually dipping further and further into
liver failure.
Q3.

What are the functions of the liver?

V 1.5 | AY 2017 / 2018

STUDENT WORKBOOK | PAGE 21

PHASE I INTEGRATED CLINICAL CASES

CASE 4 | RIGHT UPPER QUADRANT PAIN

You run through Mr Koh’s history and discover that he has been admitted this time
round because he had an episode of vomiting large amounts of blood. You also notice
that his abdomen looks like this

Q4.

What do you see on this patient’s abdomen? What is this a sign of?

Q5.

Why might this patient be more prone to bleeding from the upper GI tract?
Are there other manifestations of portal hypertension?
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You continue with the physical exam for this patient and point out some of the
physical signs below

Ecchymosis in the arm
Q6.

Why might a patient with liver failure develop this?

Q7.

Cutaneous bleeding is usually not very worrisome, but bleeding in other parts
of the body might be more problematic. Where else is he at risk of dangerous
bleeding?
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Pitting Edema (Limb swelling that leaves an indentation when you press on it)
Q8.

Using what you understand of starling forces, why might there be pitting
edema in a liver failure patient?

Q9.

Where else might you expect to see swelling and fluid accumulation?

Scleral Icterus (Jaundice)
Q10.

What substance, when accumulated in the blood, causes this?
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What is the liver’s normal method of getting rid of this substance? Why can’t
it be excreted unchanged?

Gynecomastia (Male breast tissue development)
Q12.

Failure of the liver to deactivate what hormone might cause this?

After demonstrating these and other physical signs of liver failure, you remind your
students of a potentially life threatening complication of liver failure known as hepatic
encephalopathy.
This develops when there is a buildup of nitrogenous waste in the blood, which crosses
the blood brain barrier and results in confusion, coma and even death.
Q13.

How does the body get rid of waste nitrogenous compounds? Why might they
accumulate in liver failure?
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Having concluded your tutorial, you thank Mr Koh for his time and patience with you
and your students and wish him a speedy recovery.

Images from: http://www.czytelniamedyczna.pl/4732,caput-medusae-in-alcoholicliver-disease-case-report.html
http://medicalpicturesinfo.com/icterus/
http://library.med.utah.edu/WebPath/jpeg3/SKIN075.jpg
http://www.turner-white.com/pdf/hp_jul03_stigmata.pdf
http://diseaseslab.com/wp-content/uploads/2015/08/pitting-edema-5.jpg
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CASE 5 | WEIGHT GAIN
A 40 year old woman comes into your clinic complaining of weight gain, weakness,
constipation and feeling cold for the past 2 months. The weight gain puzzles her
because she says she recently hasn’t felt like eating much. Her husband, who is with
her in clinic, complains that she has been very lethargic recently and seems to be less
focused than usual. Her voice has also become somewhat hoarse.
On examination, she appears to be pale and her skin has a peaches and cream
appearance. Her hair seems unusually thin and dry. Though her reflexes are intact, you
find that they take a while longer to relax after contracting than normal. Her skin is
cool to the touch and feels dry.
Vitals
Heart rate: 50
Respiratory rate: 18
Blood pressure: 110/70
Temperature: 36.0
Oxygen saturation: 98% on room air
Q1.

What hormones are secreted by the thyroid gland? What are their functions?

Q2.

How is the secretion of thyroid hormones regulated?

Q3.

What is this patient’s clinical thyroid status and why? What tests would you
order to confirm this suspicion?
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You order a thyroid function test and it comes back as follows:
TSH: 0.8mIU/L (0.4-4.0)
Free T4: 0.5ng/L (0.8-1.8)
Free T3: 1.8pg/mL (2.3-4.2)
Q4.

What is this patient’s biochemical thyroid status?

Q5.

From the thyroid panel, what is the anatomic location of the lesion?

Q6.

What other signs and symptoms of her thyroid status did she not present
with?

As you are concluding the consult, she mentions that she has had 3 near-misses at the
road recently. The first time round, she was turning a corner side by side with a bus
and ended up side-swiping the bus. The second time, she nearly knocked down a
motorcyclist overtaking her on the right. Most recently, she nearly got into an accident
while trying to filter into the left lane because she could not see a car in her left blind
spot.
She also says that she has not been pregnant or given birth recently, yet she has not
had her period for the last 9 months. She attributes this to early menopause, but she
does note that for some reason, she has been having white breast discharge recently.

Q7.

Is this new information consistent with the suspected anatomical location of
the lesion? Explain the physiology behind these symptoms.
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Q8.

What are some signs on physical exam that might corroborate with this
suspicion?

Q9.

What other hormonal deficiencies might you expect? What abnormalities
would these deficiencies cause?

You suspect that there may be a pituitary tumor of some sort causing the endocrine
and visual disturbances. To search for the tumor, you order an MRI of her brain. At the
same time, you order other blood tests to help you workup the endocrine
disturbances. They return as follows:
Prolactin Test
Serum Prolactin: 12000mU/L
(43-617)
Electrolyte Panel
Sodium: 133mEq/L (135-145)
Potassium: 4.2mEq/L (3.5-5.0)
Bicarbonate: 24mEq/L (22-26)
Chloride: 98mEq/L (95-105)
Arterial Blood Gas
pH: 7.4 (7.35-7.45)
PaCO2: 40mmHg (35-45)
Serum Glucose
Serum Glucose: 3.4mmol/L (<4
is considered hypoglycemic)
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Q10. Given that you suspect this patient might have deficiencies of other pituitary
hormones and you have an MRI confirming a pituitary tumor, interpret these
lab results.

Q11. Summarise her pituitary hormone status.

Q12. What treatments might be appropriate for her?

You recognize that this is a prolactin secreting macroadenoma causing deficiencies of
all other anterior pituitary hormones and compressing the optic chiasm. She is unlucky
in this respect because most prolactinomas in women are microadenomas, and it’s
usually men that get macroadenomas. Nonetheless, you treat her with cabergoline (a
synthetic dopamine agonist) with the intention of shrinking the tumor and restoring
normal pituitary function.
3 years later, she returns to the clinic for follow-up. Repeat blood tests show that her
electrolytes and glucose have normalized. Her visual fields are intact, and her
menstrual cycle is regular. Her weight and appetite have returned to normal, and you
note that her energy and presence of mind have greatly improved.
You give yourself a pat on the back as you reassure her that she is responding well.

Image from: http://bestpractice.bmj.com/best-practice/monograph/363/resources/image/bp/3.html
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CASE 6 | VOMITING
You are the house officer on call at the accident and emergency. Mr. Gerald Eng is a 65
year old Chinese gentleman who walks in with a 1 day history of vomiting, fever and
abdominal pain. He complains that he vomits out everything that he tries to eat and
drink. He says that his urine output has also decreased in the last 6 hours, and that he
feels quite thirsty.
On examination, he is alert and reasonably comfortable. His blood pressure is
125/85mmHg, heart rate is 110bpm, respiratory rate is 12/min and temperature is
38.3°C.
Blood Test Results
Sodium: 135mEq/L (135-145)
Potassium: 3.3mEq/L (3.5-5.0)
Bicarbonate: 33mEq/L (22-26)
Chloride: 93mEq/L (95-105)
pH: 7.47 (7.35-7.45)
PaCO2: 46mmHg (35-45)
Your consultant on call with you diagnoses him to have acute gastroenteritis.
Let’s interpret and explain the blood test results, in light of what has been happening
to Mr. Eng. The above results are part of what is referred to as a “Urea, Electrolytes
& Creatinine (UECr)” panel and “Arterial Blood Gas (ABG)” in the wards.
Q1.

What mechanisms does the body have to maintain a normal pH?

Q2.

What mechanisms does the body have to maintain potassium homeostasis?
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Q3.

Name this patient’s acid-base status.

Q4.

Why is the potassium low?

Q5.

Why is the chloride low?

Q6.

Why is the bicarbonate high?

CASE 6 | VOMITTING

Let’s think about the body’s physiological response to dehydration.

Q7.

What problems are caused by dehydration, in terms of blood pressure and
osmolarity?
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Q8.

What is the cardiovascular response to dehydration?

Q9.

What is the renal response to fluid loss?

And now back to Mr. Eng…

Q10. In light of the laboratory findings, do you agree with your consultant’s
diagnosis?

Tip: The answer to the above question when asked by your consultant in the wards is
more often than not: yes.
Q11. What might be a reasonable treatment plan for Mr. Eng?

With the diagnosis made, you confidently begin treating him with a normal saline drip
containing potassium. To help him keep fluids down, you also give him an injection of
prochlorperazine (an anti-emetic). He makes an uneventful recovery and is discharged
once the drip can be stopped and he can tolerate oral fluids well.
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CASE 7 | MORE VOMITING
You find yourself – for better or for worse – in the ED again, this time as a medical
officer. A 65 year old man by the name of Mr. Ding Kong An is rushed in the emergency
department by ambulance. His son is with him, and says that his father had been
having vomiting, diarrhea, fever and abdominal pain for the past 24 hours. He has a
history of type 2 diabetes mellitus, but has forgotten to take his insulin injections for
the past 24 hours as well. The son also says that Mr. Ding has been getting
progressively more agitated and drowsier over the past 12 hours.
On examination, Mr. Ding is breathing deeply and rapidly, and he appears to be
drowsy. His blood pressure is 90/60, heart rate 140, temperature 38.5°C, respiratory
rate 28, oxygen saturation 98% on room air.
Blood Results
Sodium: 133mEq/L (135-145)
Potassium: 5.2mEq/L (3.5-5.0)
Bicarbonate: 12mEq/L (22-26)
Chloride: 91mEq/L (95-105)
pH: 7.25 (7.35-7.45)
PaCO2: 31mmHg (35-45)
Serum Glucose: 22mmol/L (under 7.8 if 2hours postprandial)
His serum ketones are markedly elevated, and a dipstick shows high amounts of
glucose and ketones in his urine.

Q1.

What are the metabolic functions of insulin, cortisol and adrenaline? When
are these hormones secreted?
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Q2.

Why might the serum glucose and ketones be high?

Q3.

Why are there glucose and ketones in this patient’s urine?

You take a look at the laboratory results and calculate the anion gap. The formula for
the anion gap is [Na+] - [HCO3-] - [Cl-]. Conceptually, this represents the quantity of
anions in the serum that is not accounted for by the typical physiologic anions of
chloride and bicarbonate.

Q4.

Offer an explanation of the acid-base status of the patient, and calculate the
anion gap. What do you think accounts for this anion gap?

Q5.

Why is this patient hyponatremic and hyperkalemic?

Q6.

Interpret and explain the vital signs in this patient.
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Recognising that the patient is in diabetic ketoacidosis, he is treated with IV insulin and
IV normal saline that is mixed with potassium. Sometime after treatment, his vitals
are:
Blood pressure: 120/80
Heart rate: 90
Temperature: 38.5°C
Respiratory rate: 20
Oxygen saturation: 98% on room air
Blood Results
Sodium: 138mEq/L (135-145)
Potassium: 4.0mEq/L (3.5-5.0)
Bicarbonate: 24mEq/L (22-26)
Chloride: 106mEq/L (95-105)
pH: 7.40 (7.35-7.45)
PaCO2: 40mmHg (35-45)
Serum Glucose: 6.8mmol/L (under 7.8 postprandial)
Serum and urine ketones are negative, and dipstick no longer shows urinary glucose.
Mr. Ding has become alert and comfortable at rest, though he still complains of the
fever and resolving diarrhea.
Q7.

What will happen if he is only treated with insulin and nothing else?

Q8.

How does IV normal saline with potassium make a difference?
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What advice might you give him and his family regarding the insulin therapy
when he next falls sick?

V 1.5 | AY 2017 / 2018

STUDENT WORKBOOK | PAGE 37

PHASE I INTEGRATED CLINICAL CASES

CASE 8 | WEAKNESS

CASE 8 | WEAKNESS
You are a third year medical student doing your Neurology rotation in Internal
Medicine. Your consultant has asked you to speak to and examine Mr Lee, a patient
who has been warded for weakness.
Mr Lee is a 72 year old gentleman who tells you that his weakness started about a
week ago. He was sweeping the floor at home one night when he suddenly felt his left
arm become very weak, forcing him to drop the broom and take a break. At that time,
his wife also noticed that his left lip was drooping and so drove him to the emergency
department for workup.
You proceed to examine Mr Lee and find the following:
 No significant wasting noted
 Left upper limb hypertonia
 Left upper limb power 3/5 for all movements
 Hyperreflexia of left biceps, triceps and brachioradialis reflexes
 Left upper limb numbness
 Right upper limb exam normal
 Lower limbs exam normal
Q1.

Compare and contrast the features of an Upper Motor Neuron lesion against
those of a Lower Motor Neuron lesion.

Q2.

Is this patient’s lesion Upper or Lower motor neuron? Where (Anatomically)
could it be?
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CASE 8 | WEAKNESS

What patterns of involvement might help you decide between the possible
anatomical areas listed in Q2?

You also note that Mr Lee’s smile seems to be crooked as in the picture below

Q4.

Describe the facial asymmetry that you see when Mr Lee smiles (Ignore the
racial discrepancy). What does this indicate that the patient has?
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Putting together the limb and facial findings, which part of the brain may be
affected in Mr Lee?

As you are finishing the examination and preparing to leave, Mr Lee mentions that he
seems to have developed problems with his vision ever since the start of his
symptoms. You examine his visual fields and find that he has problems seeing things
on the left side (as illustrated)

Q6.

Is this finding consistent with your diagnosis in Q5? Why might the patient
have developed this?

Piecing together the signs and symptoms, you decide that Mr Lee has suffered from a
Middle Cerebral Artery infarction. You discuss the case with your consultant, review
the MRI findings and happily find that your diagnosis is correct. The road to recovery
for Mr Lee will now involve controlling his vascular risk factors (the same ones that
cause a myocardial infarction) and starting him on physiotherapy to improve his
physical function.

Images from:
https://meded.ucsd.edu/clinicalmed/neuro2.htm
http://fce-study.netdna-ssl.com/images/upload-flashcards/back/0/3/34230595_m.jpg
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While doing your rehabilitation posting in Family Medicine, you meet Mr. Sim in the
ward of a community hospital. A man of about 40 years old, Mr. Sim tells you of the
fateful night many weeks ago that landed him here.
An active member of a local gang, Mr. Sim has seen his fair share of gang fights and
bears the scars on his arms and legs to prove it. One night about 3 weeks ago, he was
involved in a fight and was stabbed from behind by a member of the opposing gang
using a parang. Shortly after being stabbed, Mr. Sim felt his leg go weak and he
collapsed to the ground. He was diagnosed with a spinal cord injury in the emergency
department.
One surgery and a week of hospitalization later, Mr. Sim has been transferred to the
community hospital to continue with his physiotherapy program. You perform a
physical examination on him and find the following:
 No significant wasting
 Right lower limb hypertonia
 Right lower limb hyperreflexia
 Right lower limb power 2/5 for all movements
 Loss of fine touch, proprioception and vibration on right lower limb
 Loss of temperature and pain sensation on left lower limb
 Left lower limb power and reflexes normal
 Abdominal and upper limb examination normal
Q1.

What ascending tracts run in the spinal cord? At what levels do they
decussate?

Q2.

What modalities are each of the tracts in Q1 responsible for?
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Q3.

What major descending tract runs in the spinal cord? At what level does it
decussate?

Q4.

Knowing the anatomy of the spinal cord and the neurological deficits, what
structures might the parang have cut through? What is this syndrome known
as?

Q5.

(Enrichment) What other cord syndromes have you heard of? How does
spinal cord anatomy make sense of the signs and symptoms of these
syndromes?

V 1.5 | AY 2017 / 2018

STUDENT WORKBOOK | PAGE 42

PHASE I INTEGRATED CLINICAL CASES

CASE 10 | WOMANLY WOES

CASE 10 | WOMANLY WOES
Madam Tan, a 50 year old married lady with 2 children presents to the General
practitioner for increasingly irregular menstrual periods over the past 1 year. She
complains of feeling very hot and sweating occasionally even in the cold room,
especially at night when she is trying to sleep. These episodes usually last for about 1
minute and she feels highly distressed by this.
Her periods started at 12 years old, and has been normal throughout her life until
recently. She had her first child at 30 years old and her second child at 32 years old.
Q1.

What four hormones are involved in the menstrual cycle and how do their
levels change throughout the course of the menstrual cycle?

Q2.

What do each of these hormones do?

Q3.

Describe the changes in the uterus lining throughout the menstrual cycle.

Q4.

What are some possible causes of Madam Tan’s symptoms?
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The GP diagnosed her as being peri-menopausal. Madam Tan is very worried about
this, and wants to find out what that means and what are the possible
complications.
Q5.

Explain what menopause is and how that would affect her hormonal levels (in
terms of the hypothalamic-pituitary-ovary axis).

Q6.

The complications of menopause arise due to changes in the female hormone
levels. List the complications of menopause.
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