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Abstract  Problem solving exercise has been used in clinical education of its potential in providing not only to make 
clinical judgments but also offers an alternative paradigm for accessing the knowledge of medicine. This study describes an 
overview of problem solving exercise in medical education and its applicability in teaching large groups of students in our 
medical institution. The main objectives of this study were to assess the student’s preference and acceptance of problem 
solving exercise (PSE) and to compare pre and post knowledge scores. The author reviewed the feedback records responded 
by third-year medical students after the problem solving exercise sessions during medicine tutorial. Quantitative and 
qualitative mixed design were used. Data were analyzed by using SPSS software for quantitative method. There is a 
significant difference of knowledge scores between the pre-test and post-test results after evaluating the outcome of 
hypertension related case scenario assessment. Qualitative analysis on the reasons showed the strengths and weakness of 
problem solving exercise program. The results were considered in light of future educational methods that underlies the 
problem solving exercise and its basic research. We concluded that problem solving exercise is the useful teaching learning 
method in undergraduate medicine professional which achieved higher knowledge gain, a worthwhile experience in clinical 
practice. 
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1. Introduction 
Problem solving is a mental process whereby a person 

applies and / or transforms knowledge and understanding in 
order to arrive at a solution to a problem [1]. Problem solving 
or reasoning processes is distinguished from problem based 
learning. It is converting an actual current state into a desired 
future state. In order to solve problems, one needs first of all 
an understanding or insight into the patient’s problem. This 
understanding must then be applied in real situation with real 
patients (or sophisticated simulations), employing all kind of 
clinical skills and laboratory tests [2]. This means that 
problem solving is minimal or absent in early stages of a 
course and becomes more and more important at the end of 
curriculum. The use of problem solving exercise (PSE) is 
worthwhile in medical related professionals to help the 
students improved by using this educational model [3]. 

Problem  based learning  (PBL) defines  method  and  
 

* Corresponding author: 
htoo2ks@gmail.com (Htoo Htoo Kyaw Soe) 
Published online at http://journal.sapub.org/edu 
Copyright © 2017 Scientific & Academic Publishing. All Rights Reserved 

philosophy involving problem first learning through work in 
a small groups and independent study [4]. PBL encourages 
independent learning and deeper understanding of a 
particular topic [5]. The focus is on effect of problem based 
learning on knowledge but neglected other aspects of 
physician competency [6-8]. It prepares students to construct 
a principled understanding of the issues in the problem case, 
to apply principles flexibly to problems of varying 
complexity as opposed to merely tackling individual 
problems or problems that can easily be solved [9]. The 
problem-based learning lets prospective teachers create a 
rich foundation for solving similar or more serious problems 
in the classroom, prepares them for their future learning [10]. 
Problem based learning guides students to identify learning 
issues, that needs to be learned to resolve the problem [11]. 
There is some important disadvantages to PBL; a tendency 
of students to jump to diagnostic conclusions and go through 
medicine textbooks to find out the treatment protocol for the 
disorder [5]. 

The distinction between two is important. PBL is to 
develop students’ ability to raise questions; to think and take 
initiative for their own learning, PSE is to use these insights 
in order to diagnose and treat real patients [12, 13]. 
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In our university, PBL is used as a teaching learning 
method from first to final year bachelor of medicine and 
bachelor of surgery (MBBS) program. Knowing advantages 
of PSE, department of internal medicine, would like to 
introduce PSE as one of the teaching learning approach 
earlier in clinical years starting from 3rd year. However, in 
various medical School, PBL is used for early years like 1st to 
4th year and PSE is used for final years. PSE is substituting 
PBL when the students’ number are increasing. However, in 
a significant fraction of these sessions, the students will find 
it more appropriate to enhance focus on clinical reasoning as 
well as take a problem solving approach (in contrast to 
traditional PBL tutorial) and faculty members will function 
as discussants and or resource persons i.e., these will be 
shaped into problem solving exercises and held in workshop 
format with a larger number of small groups that are able to 
listen to and interact each other [14]. 

Core themes for PSE in medicine are breathlessness, chest 
pain, hypertension, Headache, anemia. One theme is divided 
into 3 days (Day 1, Day 2, and Day 3) and each section last 
for 2 hours. Other departments in this University are using 
PBL only; therefore, it is necessary to evaluate the outcome 
of PSE in terms of student satisfaction, meeting learning 
outcome or knowledge gain and teachers’ willingness and 
readiness for it. However, there is no study to support the 
acceptance of PSE by lecturer and students and this study 
tries to fulfill the knowledge gap for future teaching learning 
activities. Objectives of this study was to find out the 
student's preference and acceptance of PSE, to compare pre 
and post knowledge score of students after the session and to 
explain the reasons for preference in PSE. 

2. Methods 
Third-year medical students were included in this study. 

We used the secondary data with record check list as data 
collection tools. The study design was a quantitative and 
qualitative mix design and data analysis was done by using 
SPSS version 12. 

2.1. The Format Used in PSE Model 

The problem solving model for this tutorial teaching 
session has a four phase process; three for students to follow 
and one for the facilitator:  
A.  Determination of the problem within groups 

a)  Gather information  
b)  Identify the problems 

B.  Plan the solution to the problems 
a)  Arrange the identified problems  
b)  Select alternative problem solving strategies 
c)  Select resources to implement the problem’s solutions 

C.  Implementation 
a)  Apply or implement the plan using the selected 

solutions 

D.  Evaluate the plan by facilitator (an outcome analysis of 
the implemented plan) 

a)  Determine the effectiveness of the plan 
b)  Determine the effectiveness of the problem solving 

process 

2.2. Guideline for PSE 

Pretest questions were distributed before starting this PSE 
session (On day 1) to find out the knowledge gain of the 
specific disease condition. The questions for the case of 
hypertension included 10 questions and there was a table of 
correct answer to choose for (Table 3: Appendix). 

The guidelines for this two-hour session were established 
for the students. Students are divided into 15 groups (9 
students each) and received similar problem solving topics 
with different approach and three questions each to be 
answered. The topics selected from medicine department 
were breathlessness, chest pain, hypertension, headache and 
anemia. Recommended text books for medicine are allowed 
to use. One theme is divided into three days to discuss (Day 1, 
Day 2 and Day 3) and each section last for 2 hours. First of 
all, facilitators distributed a case sheet containing 5 case 
scenarios of same complaint and asked the students to 
discuss among themselves for 30 minutes. (Appendix: Table 
4) 

The two-hour session was divided into different segments; 
(a) distribution and presentation of information that would 
encourage the students’ understanding of disease of the 
patient presented, (b) discussion among students to achieve 
better solution to the problem, (c) presentation of the 
student’s achievement from the case discussion with power 
point by using computer and (d) explanation and discussion 
from facilitators for the specific topics. 

The time allocated for each section of these segments were 
divided; 30 minutes for gather information and discussion 
among them for three questions to answer on each day, 30 
minutes for case presentation, 30 minutes for explanation 
from the facilitator and 30 minutes for question and answer 
sessions. Each group is responsible for one case scenario to 
present after discussion. Active participation by the group 
mates was to be emphasized.  

The post-test questions included the same questions of 
pretest and were asked to answer at the end of two hour 
sessions of presentation (on day 3) and students responded a 
written feedback for the preference of PBL or PSE with 
reasons. 

3. Results 
A total of 121 third-year medical students participated in 

this study. All of them had not yet had PSE experience in 
chest pain, anemia, shortness of breath, hypertension and 
diabetes mellitus learning themes. The students gave 
feedback with a written comment about the preference of 
learning methods (either PBL or PSE) and reasons for their 
decisions. 
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3.1. Student’s Preference on PSE 

Table 1 shows the percentage of students who prefer PSE 
or PBL; fifty-six students (46.3%) showed interest mostly 
for PSE, 34 students (28.1%) for PBL, 7 students (5.8%) in 
both PSE and PBL and 24 students (20%).  

3.2. Knowledge Gain 

The pre-test evaluation was done before the start of the 
session of hypertension PSE and the post test was done after 
the 2-hour session of PSE. The pre-test and post test results 
on the selected topic of hypertension showed there was 
significant difference of mean score between pre-test and 
post-test marks. The post-test means of marks (mean 6.49) 
was higher than pre-test (mean 5.48) with 95% CI for 
difference -1.12 to -0.89 as shown in Table 2. 

Table 1.  Student’s preference of teaching learning method (n = 121) 

Method Frequency (%) 

PSE 56 (46.3) 

PBL 34 (28.1) 

Both 7 (5.8) 

Don’t know 24 (19.8) 

Table 2.  Pre-test and Post-test evaluation of selected topic in PSE 

 
Pre-test 

Mean (SD) 
Post-test 

Mean(SD) 
95% CI P value 

Marks 5.48 (1.03) 6.49 (1.14) -1.12 to -0.89 <0.001 

95% CI: 95% confidence interval 

3.3. The Reasons Given by the Students about 2-Hours 
PSE Session 

Of all 97 students, 81 students gave written reasons for 
choosing PSE or PBL or both. 
A. Knowledge gain from lecturers 

Students commented on facilitators’ role in conducting 
PSE and achievement during the session.  

“All the lecturers gave out their opinion” 
“Gain a lot of knowledge listening opinions from different 

lecturers” 
“A chance to hear opinion from different lecturers, 

inviting lecturers whom we specialized in a particular field 
during the sessions makes PSE more interesting”  

“PSE is more effective and able to gain more information 
from various lecturers” 

“If PBL, we don't have chance to learn more things to get 
to know more about lecturers”. 
B. Knowledge gain from different aspects of the cases 
and from lecturers 

Eleven students gave opinions and different aspects on 
discussing cases during the sessions of PSE;  

“I can give opinion and discuss more cases with different 
aspects” 

“PSE is better than PBL because of better understanding 
of all the situations”  

“PSE is better because more discussions could be done 
can give more knowledge based on the questions asked by 
other groups & easily differentiate the different diagnosis”, 
“give us a chance to revise various topics of medicine in an 
interesting way” 

“Personally find PSE more useful and we are able to 
discuss more topics, for a longer time and with guidance of 
more lecturers” 

There is one weakness in workload for student and the 
lecturer; 

“If lecturer or group member are uncooperative, then 
session is not effective” 

“Too much overload to study in a day, but we cannot 
continuously concentrate throughout PSE in such large 
group”.  

One student suggested off for earlier uploading the 
triggers in Gmail one day earlier.  
C. Comparing the cases discussed (one case discussion in 
PBL and many case discussions in PSE) 

One student compared the discussion of many case 
discussions in PSE and one case for PBL; “I am able to 
discuss more detail about one case rather than discussing 
few different cases together insufficiently” and “PBL is good 
because it allows us to brainstorm about clinical scenario”. 
D. The doubts  

One student gave feedback on the ability to discuss the 
doubts during two-hour session; “PSE has closer 
interaction with lecturers, more effective discussions, I can 
clear out our doubts immediately”. 
E. Students' groups 

Four students gave the opinion about study groups and 
how they can exchange the ideas: “can discuss in larger 
group give more information and gain more knowledge” 

“Involves the whole batch makes discuss together” 
“Able to share information and ideas from other groups” 
“More interaction between batch mates and more quality 

discussion and brainstorming session& get to learn a few 
questions and topics in a single session”, 

“It gives chance to everyone to interact and exchange 
ideas. This helps everyone widen their knowledge and learn 
from each other” 

“More interesting and everybody will be taking part”. 
F. Benefits of being in smaller groups  

Students had benefitted from being in the smaller group 
in this PSE discussion;  

“Smaller groups focus more and everybody will have the 
chance to speak out and give their opinion” 

“Smaller group, better understanding and have time to 
prepare all triggers”  

“Able to learn better and effectively in small group 
discussions. We are also able to interact with our facilitator 
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and the presenters” 
“Smaller classes and smoother and more active 

discussion” 
“Conducted in smaller groups and learn much better”. 

G. Strengths/ weakness/ suggestions 
Nine students commented on strengths and weaknesses 

of PSE and four students on PBL and one suggestion on the 
cases has been made;  

“PBL - detail, PSE - fast” 
“No waste of time for transferring to classes sharing of 

information more efficient” 
“More challenging and gives a wide scope of clinical 

knowledge” 
“Can learn something as a class, save time and energy” 
“Gain knowledge that cannot be found in books” 
One suggestion from the student to give the case scenario 

one day earlier to prepare the cases more nicely; “Give us 
the trigger one day earlier so that we can prepare for all 
questions and the lecturers and ask any of us”. One student 
impressed about usefulness in bedside learning through PSE; 
“PSE-more to clinical aspect and application of clinical 
theories to solve questions and can relate to the cases and 
these cases we counter every day in hospital”. One student 
has same idea through learning PBL, PSE; “Whatever 
knowledge got from anywhere is beneficial”. 

4. Discussion 
The introduction of problem solving exercise in medical 

learning and evaluation of problem solving as a learning 
method was mainly positive from the idea of both the 
students and lecturers. This does not measure the level of 
support for reliability of PSE approach and its use in third 
year medical programmes. This study focus on specific 
challenges for facilitators who wish to introduce PSE in this 
medical program and the scenarios must effectively 
stimulate cues to resume the development of issues related to 
the topic areas.  

The clinical case discussion of specific topic in medicine 
in early clinical education is crucial for third year medical 
profession students. Students had the opportunity to apply in 
a problem-solving process that focused on selected patient 
case scenario. Each group of student, throughout the 
two-hour period, accessed and discussed among themselves 
for similar complaints of hypertension. The grouping of the 
students solved the problem of assigning a large number of 
students to a limited faculty facility and the facilitator. At the 
conclusion of each clinical session, the students responded to 
three questions on a previously set up questionnaire from 
lecturers. Careful review and critique of the answers by the 
academic faculty coordinator provided feedback to the 
students about their abilities to use the problem-solving 
process in solving a case study problem.  

Some students demonstrated excellent critical thinking 
and application of the problem-solving process. Other 

students were not as accomplished in their problem-solving 
abilities, but they were able to demonstrate basic 
problem-solving skills. Our students were asked to justify or 
explain their treatment decisions in their power point 
presentations after the discussions. The coordinator stated 
that the problem-oriented curriculum enabled students to 
understand interrelationships of content taught in different 
scenarios in a more effective manner than problem based 
learning. The outcomes from each case scenario were 
discussed with each participating lecturers. When the expert 
academician initially participated in the problem solving 
experiences, they often were more content-oriented than 
process-oriented. This orientation was reflected by several 
events: the comments on specific disease and presenting all 
the necessary information in two-hour session was difficult 
and the inadequate amount of time for problem solving and 
frequently did not proceed past problem identification.  

Several positive aspects of problem solving exercise 
experience were noted by the faculty coordinator; a small 
group interactional experience for students, an opportunity to 
practice a guided logical thought process that was designed 
to improve problem-solving skills, a foundation for 
treatment program planning and evaluation, an environment 
that allowed for immediate feedback to questions, the 
opportunity to observe the clinician's expertise, coordinators 
had the opportunity to develop instructional skills, the 
students had an opportunity to communicate with the 
classmates about aspects of patient's problems fully and the 
students began to appreciate an alternative form of several 
alternative treatment may exist for solving problems. 

In the PBL approach, students are at the centre of the 
learning process. Students engage in discussion of situations 
with all the complexity and ambiguities of real life problems, 
determine their learning needs, and develop appropriate 
approaches to solving problems. Students direct the 
discussion and receive feedback from their peers. Teachers 
serve as facilitators. They stimulate students towards 
self-directed learning, and ensure that all students were 
involved in the process. They do not transmit expert 
knowledge to students, but probe students’ knowledge by 
asking questions and encouraging specific kinds of cognitive 
activities. PBL requires students to spend more time and 
energy on conducting research, searching for information, 
sharing information, and commenting on information shared 
by their peers [11]. 

There is a need to educate undergraduate students to be 
problem solvers in diverse clinical situations and 
environment. In one of the study on physical therapy, it 
provides the clear mandate and guide for teaching through 
problem solving [3]. It was described that developing 
educational experiences for problem solving and judgement 
is possible, so that scientific critical thinking occurs in 
clinical setting [3]. Even though this study was a small 
evaluation study and the results cannot be generalised to 
other medical universities or other subject modules, it does 
indicate the level of support for the acceptability of PSE 
approach and its applicability in third year medical program. 
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5. Conclusions 
In conclusion, a problem solving method to structure a 

clinical experience for the third-year medical students has 
been described. The results suggest that a significant 
knowledge gain occurred during the problem solving 
exercise in medicine and this gain in knowledge was closely 
related to the reasons behind and its strengths in practicing 
clinical solving skills. This study also demonstrates that the 

problem solving skills of students was improved by using 
this education model, and students’ and facilitators' reported 
experiences were worthwhile. 
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Appendix 
 

Table 3.  Pretest and Posttest Questionnaire on Hypertension 

A Essential’ hypertension K Aortic dissection 

B Isolated systolic hypertension L Acromegaly 

C Metabolic syndrome (Insulin 
resistance/Syndrome X) M Hyperthyroidism 

D White-coat hypertension N Hyperparathyroidism 

E Chronic Glomerulonephritis O Phaeochromocytoma 

F Renovascular disease P Cushing’s syndrome 

G Diabetic Nephropathy Q Primary hyperaldosteronism (Conn’s syndrome) 

H Chronic pyelonephritis R Secondary hyperaldosteronism 

I Adult polycystic kidney disease S Hypertensive emergency 

J Coarctation of the aorta T Hypertensive urgency 
 

No. For each of the patients below, select one of the above as the most likely underlying cause for their hypertension. 

1 A 30-year-old woman presenting with hypertension is found to have hypokalaemia and a mild metabolic 
alkalosis. General physical examination is within normal limit. 

2 A 28-year-old woman presents with paroxysmal chest tightness, headache and anxiety attacks. She is 
hypertensive and thin-built. 

3 An 81-year-old woman, who is well, apart from mild osteoarthritis, is found to have BP of 188/78mmHg. 

4 A 45-year-old woman presents with weight gain, proximal muscle weakness and hirsutism. On examination she 
is hypertensive and has pedal oedema. 

5 A 25-year-old male, presenting with abdominal pain, was found to have high BP and abdominal mass. His father 
died of cerebrovascular accident. Urinalysis showed protein (+) and blood (+). 

6 A 15-year-old boy presents with recurrent headache, dyspnoea on exertion and claudication in his legs. On 
examination, he is hypertensive and has unequal radial pulses. 

7 A 59 year old man, having body mass index 29, elevated fasting blood sugar, waist circumference of 104 cm, total 
cholesterol 7.2mmol/l, is found to have BP of 162/105mmHg. 

8 Hypertension in a 75-year-old male patient who is a heavy smoker with widespread peripheral vascular disease. 
Ultrasound scan shows a significant asymmetry of kidney size. 

9 A 40-year-old man is brought to A&E with severe headache and reduced level of consciousness. On examination 
he has bilateral papilloedema and fundal hemorrhages. His BP is 220/145 mmHg. 

10 
A 45-year-old man who comes for regular checkup is found to have BP of 150/96 mmHg. Previous record 
showed BP of 148/98 mmHg. However, his wife assures that his blood pressure recordings done at home during 
the past 2 weeks were all within normal limits. 
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Table 4.  Case Scenarios of Hypertension 

Day 1 

Case Scenario Questions 

1 
{Group 1,6,11} 

A 45-year-old gentleman presents to your clinic for an initial visit. He 
has no complaints. He has no significant past medical history, takes no 
medications and is a non-smoker. Family history is significant for a 
mother with diabetes and hypertension. Physical examination reveals 
a well appearing man with a blood pressure of 124/86 mmHg, verified 
on repeated examination. 

1. What are the risk factors for hypertension? What are the 
risk factors found in this patient? 
2. What is pre-hypertension? How do you manage 
pre-hypertension? 
3. What are compelling indications? How do you manage 
pre-hypertension with compelling indications? 

2 
{Group 2,7,12} 

A 71-year-old woman returns to your clinic after a three-year stay with 
her family in the Philippines. She has a history of diabetes mellitus for 
10 years and hypertension for 3 years. Three years ago when her blood 
pressure was 150/90 mmHg, she was given hydrochlorothiazide 25 
mg daily. However, she quit taking the drug after her 90 day supply 
ran out. Today her blood pressure is 168/100 mmHg. 

1. What are the stages of hypertension in this patient 
initially and now? 
2. What are the non-pharmacological & pharmacological 
measures useful in various stages of hypertension and 
concomitant illness? 
3. What are the target blood pressures for hypertension 
with and without co-morbid illness? How often should 
patients be followed up? 

3 
{Group 2,7,12} 

The patient described in case-2 also gives history of chest pain on 
walking about 300 meters. She also gives history of stumbling and 
falling twice in the past 2 months. 

1. What is target organ damage? 
2. What are important elements of history taking and 
physical examination in this patient? 
3. What investigations should be done for this patient? 

4 
{Group 4,9,14} 

A 70-year-old man complaining of giddiness for the past 2 weeks is 
found to have a blood pressure of 150/76 mmHg on repeated 
examination. 

1. What is this condition called? In which group of 
patients is it most often seen? What is the pathology 
behind this condition? 
2. Is this condition associated with increased 
cardiovascular risk? How do you manage this condition? 
3. What are the expected complications of management? 

5 
{Group 
5,10,15} 

A 40-year-old health care worker, whose wife is also a nurse, is 
brought for the 2nd time with complaints of recurrent headache. His 
blood pressure recorded in the A&E during the previous visit was 
150/96 mmHg. Now it is 148/98 mmHg. However, his wife assures 
that his blood pressure recordings done at home during the past 2 
weeks were all within normal limits. 

1. What is this condition called? What is the 
pathophysiological basis of this condition? 
2. Is this condition associated with increased CVD risk? 
3. How will you investigate and manage this condition? 

Day 2 

Case Scenario Questions 

6 
{Group 1,6,11} 

A 56-year-old hypertensive male, presents with chest pain at rest and 
says it is not relieved with sublingual nitrate. Previously he used to get 
chest pain on exertion but it used to be relieved with rest and nitrates. 
His blood pressure is 160/110 mmHg. An ECG done shows ST 
elevation in inferior and lateral leads. 

1. How does hypertension cause ischaemic heart disease? 
2. Which antihypertensive are preferred in patients with 
ischaemic heart disease? 
3. How does presence of HT influence management of 
acute myocardial infarction? 

7 
{Group 2,7,12} 

The patient described in case 6 presents 2 months later with 
breathlessness and orthopnoea of 3 weeks’ duration which became 
severe today. On examination, there is pitting pedal oedema, apical 
impulse was palpable in the left 6th ICS ½ inch lateral to MCL, gallop 
rhythm, basal crepitation and soft tender hepatomegaly were present. 
PR was 110/min and blood pressure 150/90 mmHg. 

1. What is the diagnosis? 
2. What is the immediate management for this patient? 
3. Which antihypertensive drugs will benefit this patient 
in the long run? 

8 
{Group 2,7,12} 

A 14-year-old male presents with facial puffiness and ankle swelling 
following an episode of sore throat 2 weeks ago. Blood pressure is 
180/120 mmHg. On examination, the lungs are clear and there are no 
neurological abnormalities. Ophthalmoscopy revealed focal 
constriction of arterioles, flame shaped haemorrhages and 
cotton-wool spots. There is haematuria and proteinuria on urinalysis. 
He also has elevated ASO titre and depressed complement [CH50]. 
Serum creatinine is 93 μmol/L [Normal 53-106 μmol/L]. 

1. What is the diagnosis? How do you manage this 
condition? 
2. What are the stages of hypertensive retinopathy? 
3. What is hypertensive urgency? How do you manage 
accelerated hypertension? 

9 
{Group 4,9,14} 

A 58-year-old hypertensive man, who was on atenolol, enalapril and 
clonidine has defaulted medications for the past 2 days presented with 
headache, projectile vomiting and altered sensorium. On examination, 
blood pressure was 180/130 mmHg and he had bilateral extensor 
plantar responses. Urinalysis showed proteinuria and ophthalmoscopy 
showed presence of arteriolosclerosis, AV nicking, focal spasm, 
cotton wool spots, haemorrhages and bilateral papilloedema. 

1. What is the diagnosis? Why? 
2. What is the pathophysiology of the condition? 
3. How do you manage this condition? 
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Case Scenario Questions 

10 
{Group 
5,10,15} 

A 67-year-old male presents with inability to use his left upper and left 
lower limbs and deviation of the angle of the mouth to the right since 
early this morning. He is not a diabetic or smoker. He is a hypertensive 
with elevated blood cholesterol but had defaulted on his medications 
for many months. His blood pressure is 180/110 mmHg. CT scan 
showed an infarct in the right middle cerebral artery territory. 

1. What is your diagnosis? How will you investigate this 
patient? 
2. How do you treat this patient? How and when will you 
lower the blood pressure in this patient? 
3. Which drugs will be useful in preventing further 
episodes of stroke in this patient? 

Day 3 

Case Scenario Questions 

11 
{Group 1,6,11} 

A 35-year-old male presents with headache and giddiness. History is 
significant for an elder brother who is also hypertensive and a mother 
who died of intracranial haemorrhage at the age of 45 years. His blood 
pressure is 160/98 mmHg. On examination of the abdomen, there is a 
bosselated mass in both lumbar regions which are bimanually palpable 
and ballotable. 

1. What is the diagnosis? How will you confirm the 
diagnosis? 
2. What are the renal and extra-renal manifestations of the 
condition? 
3. How will you manage this condition? 

12 
{Group 2,7,12} 

A 16-year-old male presents with history of recurrent headache, nose 
bleeds and pain in the thighs and calf on walking. The blood pressure 
in the left upper limb is 160/100 mmHg. The pulses in the lower limb 
are weaker compared to that in the upper limbs. There is a late systolic 
murmur heard over the precordium and the back. ECG shows left 
ventricular hypertrophy. 

1. What is the most likely diagnosis? How will you 
confirm the diagnosis? What are the characteristic 
radiological features on chest X-ray? 
2. What is the mechanism of hypertension in this 
condition? 
3. What are the most common complications? How will 
you manage this condition? 

13 
{Group 3,8,13} 

A 70-year-old hypertensive previously on good control with 
amlodipine 10 mg od for the past 10 years, recently had his dose 
increased and a diuretic (hydrochlorothiazide 25 mg od) added due 
poor control, despite which the blood pressures remained poorly 
controlled. Tab. enalapril 5 mg bd were added following which the 
blood pressure increased further and the patient’s renal functions 
deteriorated requiring hospitalisation. 

1. When will you say that a patient has resistant 
hypertension? List the causes of resistant hypertension. 
What is the most likely diagnosis in this patient? How will 
you confirm the diagnosis? 
2. Discuss the mechanism of hypertension in this patient. 
What is the role of ACE inhibitors and ARBs in this 
condition? 
3. What is the aetiology in this patient? What are the other 
aetiologies of this condition? How will you treat this 
patient? 

14 
{Group 4,9,14} 

A 35-year-old woman presents with recurrent episodes of sweating, 
palpitations, headache and anxiety. Her blood pressure was 170/90 
during one such episode 1 week ago recorded by her GP. However, 
now it is 120/76 mmHg. On examination, there are multiple firm 
subcutaneous nodules which she says were present for many years. 

1. What is the most likely cause of her symptoms? What 
other findings will you look for on examination? What is 
the complete diagnosis? What other syndromes are 
associated with this condition? 
2. How will you confirm the diagnosis? How will you 
locate the lesion? 
3. How will you treat the condition and its complications? 

15 
{Group 
5,10,15} 

A 40-year-old woman presents with recent history of weight gain, 
change of facial appearance, facial hair, acne, oligo menorrhoea, 
proximal muscle weakness and ankle oedema. Her blood pressure was 
156/104 mmHg. On examination, she was observed to have purplish 
striae over her abdomen. Further investigations showed her blood 
glucose to be 14 mmol/L and serum K+ was 1.8 mEq/L. 

1. What is the most likely diagnosis? How will you 
confirm the diagnosis? 
2. What are the causes of this condition? 
3. How will you manage this condition? 
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