Task-based problems for 3rd year medical students
Problem 1

         A 47- year old female, factory worker, complained of progressive pain and discoloration of both legs. On examination the patient was walk with support because of his generalized weakness. There were wide spots of haemorrhage in the subcutaneous tissue of the arms and over the back of the calves. No other haemorrhagic areas were found on the body, nor were there any changes in the gums. 
Answer the following questions:
1. What are the possible causes of this case?

2. What is the cause of purpura in this woman?

3.  After 2 weeks of treatment, Benedict’s test for her urine sample was positive. Explain why this test was positive?
4. Mention in order the appropriate investigations for her.

5. How would you treat her?

Task-based learning:
Make a similar simulating case for study: 

6. Take proper history

7. Demonstrate relevant physical signs on physical examination.

8. Suggest appropriate investigations

9. Discuss the possible lines of management

Problem 2: 
    A 23-year old female came to the dental clinic requesting gum treatment. A brief examination showed nothing remarkable, but radiographs revealed areas of decreased bone density and osteoporosis in the mandible and hands. Although the patient was apparently healthy, he/she was once treated for anaemia.

In view of these findings, the patient was referred to the hospital for some blood tests. The laboratory report showed haemoglobin, 7.3 mmol/L; and haemoglobin electrophoresis 100% Hb SS.     Urea 129mg/dl       Serum creatinine     9.6mg/dl   Total bilirubin 8.6mg/dl direct bilirubin 6.2mg/dl      Electrophoresis of haemoglobin from her daughter who was asymptomatic, revealed that she has mixture of Hb A and Hb S.

Answer the following questions:
1   Explain in scientific terms why the mother and her daughter have some differences in their haemoglobin.
2   What are the differences in composition in the 2 types of haemoglobin mentioned above?
3   How can this explain the fact that the red blood cells of patients homozygous for Hb SS show evidence of deformity?
4   What is the explanation of her jaundice?

5  What is the explanation of her bone changes?

Task-based learning:
Make a similar simulating case for study for her 

      1- Take proper history

2- Demonstrate relevant physical signs on physical examination.

3- Suggest appropriate investigations

4- Discuss the possible lines of management

5- How would you prevent future problems in this family
Problem 3

  A 1½ year old girl was noticed to have generalized body swelling. Her nutritional history: She was rapidly weaned at the age of 9 months due to her mother pregnancy. On examination she is apathetic with poor appetite and oedema of feet, her weight is 8 kg. Urinalysis showed hyaline and granular casts. 
        1. What is the most likely diagnosis?

        2. How would you treat her?
Task-based learning:
Make a similar simulating case discussion with the parents for study: 

1- Take proper history

2- Demonstrate relevant physical signs on physical examination.

3- Suggest appropriate investigations

4- Discuss the possible lines of management

5- How would you prevent future problems in this family
Problem4
           An artificially fed 2 year old baby has recurrent diarrhoeal disease and inability to walk. On examination he looks pale irritable and wasted with marked loss of subcutaneous fat. His weight is 5 kg. Mid Arm circumference is 11 cm:
        1. What is the most likely diagnosis?

        2. What are the possible causes of his problem?

        3. What are the possible complications of his problem?

        4. How to prevent this problem?
       5- How would you calculate its fluid need?

Task-based learning:
Make a similar simulating case discussion with its parents for study: 

6- Take proper history

7- Demonstrate relevant physical signs on physical examination.

8- Suggest appropriate investigations

9- Discuss the possible lines of management

Problem 5

         A 60-year obese old male presented recurrent retrosternal pain associated with feeling of tightness in breathing. He is on antihypertensive treatment for the last 15 years. On arrival to the hospital his blood pressure was 180/120 blood sugar was 280mg/dl.

  a- Mention 4 high risk factors for his chest pain.
  b- Why do we read the systolic blood pressure?

  c- Why do we measure the diastolic BP?
ECG was performed. 
  d- Mention 2 ECG changes that may occur with his pain.
  e- What are the possible radiological abnormalities in his chest X-ray?
  f- Echocardiogram showed that one chamber of the heart has thick wall. 

      Name the chamber of the heart which is expected to have thick wall.

  g- Which one of the following factors increases the stroke volume?

         1- Increased ventricular filling before systole (preload).

         2- Increased ventricular filling after contraction (afterload). 

         3- Tachycardia.

         4- Decrease in coronary blood flow. 

  h- Name the law that govern the strength of the stroke volume.
  i- Mention 2 factors that control the cardiac output in this patient? 

  j- Blood investigations of this patient showed increased triglycerides.  Secondary hyper-lipidemia associated with diabetes mellitus is characterised by elevation of which one of the following?

        1- Chylomicrons.                        b- High density lipoproteins.  

        2- Intermediate –density lipoprotein.

        3- Low-density lipoprotein.

        4- Very low- density lipoprotein. 

Coronary angiogram showed occlusion of the left anterior descending artery. 
k- Where would you expect the infarction to be? 

l- How does the cardiac muscle get its energy when its oxygen

              supply is reduced?

m- Why did this patient develop crushing chest pain?

n- Name one drug that improves the oxygen supply of the cardiac
           muscle?

o- Mention the mechanism of action of that drug.
Task-based learning:
Make a similar simulating case study: 

1- Take proper history

2- Demonstrate relevant physical signs on physical examination.

3- Suggest appropriate investigations

4- Discuss the possible lines of management
Problem 6

A 40-year old athlete complained of infrequent palpitations. 

  a- What are the factors that influence the cardiac output in this patient.

  b- Mention the mechanism through which exercise increase the cardiac
     output in this patient.

  c- ECG showed slow pulse with some premature QRS complex. Give an 

      explanation for this finding. 

  d- What are the changes in ECG that indicates presence of chronic 
       reduction of the arterial blood flow of the cardiac muscle?  

  e-  What is the effect of adrenaline on the blood vessels?
       One year later this patient presented with breathlessness that awakens 

       him at night and he was no longer able to exercise. His blood 

       pressure was 220/150. His doctor detected on auscultation

      crepitations at the bases of his lungs. 
f- What are the pathological changes that have developed with time in his
    heart?

    The patient started to develop headache and visual disturbance. With 

 g- which one of the following is associated with these symptoms.       

            1- Medial calcific sclerosis.

            2- Arteriosclerosis.

            3- Hyperplastic arteriosclerosis.

            4- Hyaline arteriosclerosis.

            5- Thrombo-angiitis obliterans.

  h– Name the vessels in the heart that may become affected with these 

       changes. 

  i- How would you differentiate histologically between the cardiac and 

      the skeletal muscles. 

  j- What are the pathological changes that happen if a branch of the 

     coronary artery is blocked?
Task-based learning:
Make a similar simulating case study: 

1- Take proper history

2- Demonstrate relevant physical signs on physical examination.

3- Suggest appropriate investigations

4- Discuss the possible lines of management

Problem 7

     A 75-year old male developed in winter high fever and cough

    productive of brownish sputum. He presented to hospital with crushing

    pain in the retrosternal region and feeling of tightness in breathing. He 
    was taking antihypertensive treatment for the last 15 years. On arrival

    to the hospital his pulse was 100/min, BP 190/90 blood sugar was 

    220mg/dl. Chest X-ray showed whitish area in the right lower lobe.

a- If his sputum is taken for direct microscopic examination, What type
of stain will be used?

   b- What is the commonest organism to expected be seen in such

        sputum?

   c- What are the pathological changes that develop in his lung in the area 

        that appear as whitish area in the X-ray?
   d- What is the appropriate treatment for this patient?
   d- How does this treatment kills bacteria causing this disease?

   e- How the human body eliminate this drug?

   f- What are the factors that affect the stroke volume in this patient?

   g- Choose one best answer: 

     The upstroke of the SA node action potential is produced by opening a

        channel that is: 

      1- Primarily permeable to Na+ 

      2- Primarily permeable to K+

         3- Primarily permeable to Ca++ 

      4- Primarily permeable to Cl- 

      5- Equally permeable to Na+ and K+
   h- Mention 3 other organs that may become affected by his
         hypertension.

i- Mention the pathological changes in the organs you have mentioned.
Task-based learning:
Make a similar simulating case discussion for study: 

1- Take proper history

2- Demonstrate relevant physical signs on physical examination.

3- Suggest appropriate investigations

4- Discuss the possible lines of management
Problem 8
A 28-year old obese female presented with dizziness on standing up. On arrival to hospital her pulse was 84/min BP 90/60 temperature 37oC. She had 2 loud murmurs at the mitral valve area and a dirty offensive wound with black edges in her left foot with some crepitus under the skin. Her blood sugar was 420 mg/dl. Urinalysis showed ++++ sugar and ++ acetone   

   a- What is the pulse pressure of this patient?

   b- Mention the physiological changes that result from the drop of her    

       blood pressure. 

   c- What is the relation of her wound, fever and hypotension?

   d- Mention the possible organism to be found in her wound. 

   e- Mention the factors that may lead to DVT in her case
   f- Mention the sites of receptors that sense early changes in blood

       pressure in this patient .  

   g- Mention the physiological effect of exercise on her blood vessels.

   h- In such low BP how the heart will regulates its blood supply? 

   i- Name the pathological change in her foot. 

   j– What is the best antibiotic to be used in this case?

  k- How would you manage his patient?
Task-based learning:
Make a similar simulating case discussion for study: 

1- Take proper history

2- Demonstrate relevant physical signs on physical examination.

3- Suggest appropriate investigations

4- Discuss the possible lines of management
Problem 9
5- A 6 year old girl was brought to hospital because of fatigue during the day and breathlessness that awaken her from sleep. Physical examination showed that she is pale with dark discoloration of the mucous membranes of her conjunctivae and lips during mild exercise. Her pulse was 100 beats/minute. Also, during auscultation systolic murmur was noticed over her pericordium. She has basal lung crepitations, ascites and lower limb oedema.  

    a- What is the name of the bluish discoloration?

    b- Why does it occur?

    c- Mention 2 congenital cardiac anomalies that may lead to similar

        changes.

    d- Mention 2 pathological changes that may occur in the heart if she is
        not correctly treated.

    e- Write the normal pressures at the capillary level and mention how
       these pressures change at the sites of pulmonary oedema, ascites 
       lower limb oedema. 

    f- Write 4 possible pathological causes for ascites.

    g- What is the danger of infection if she developed subcutaneous 
        abscess?

    h- Mention 3 complications if she developed infection.
    i- Which one of the following effect of digitalis is observed after

         treatment of heart failure.                                                                        
          1- Decrease in systolic calcium level.

          2- Inhibition of Na+, K+ ATPase 

          3- Decrease in the force of cardiac muscle contraction.

          4- Stimulation of plasma membrane ion pump.

          5- Decrease in systolic calcium.

Task-based learning:
Make a similar simulating case discussion with its mother for study: 

5- Take proper history

6- Demonstrate relevant physical signs on physical examination.

7- Suggest appropriate investigations

8- Discuss the possible lines of management
Problem 10
A 45-year old male presented with crushing pain in the retrosternal region 

    with feeling of tightness in breathing. Physical examination revealed
   dark mucous membranes of his lips. He has right lower limb pain for 2 
   days. He has chronic cough which he attributed to his heavy smoking in
   the last 20 years. His haemoglobin was 19gm% Haematocrit 55mm Pulse

    120/min Bp 80/60
  a- Mention the causes of the high Hb and high Hct levels 

  b- Mention 4 possible complications of this high Hb and Hct.

  c- What are the pathological changes of heavy smoking on the lungs?

  d- What the pathological changes of such lung on the heart.

  e- Pulmonary function tests were done. Mention the normal values of
      the pulmonary function tests in the normal person and indicate 
      whether each value will be expected to increase or decrease in this 
      patient. 

  f- Arterial blood gas analysis was done for this patient. Mention the 
      factors that shift the oxygen dissociation carve to the left.

  g- What is the normal PH of the blood and what are the expected
       changes in the acid base balance in this patient?     

  h- Mention 3 mechanisms that may lead to venous thrombosis. 

  i- Mention on drug to be used in treatment of venous thrombosis.

  j- What is the mechanism of action of that drug?

  k– What is the difference between an embolus and a thrombus?
  l- What is the cause of his sudden chest pain cyanosis and low BP?
Task-based learning:
Make a similar simulating case discussion with its mother for study: 

1- Take proper history

2- Demonstrate relevant physical signs on physical examination.

3- Suggest appropriate investigations

4- Discuss the possible lines of management
المجموعة السابعة
7- A 26-year old male was knocked by a car. He was brought to the hospital             unconscious with difficulty in breathing and there were multiple wounds in         the face covered with blood but not actively bleeding. When he arrived at the hospital, he was diagnosed to have increased intracranial tension due to intra-cerebral bleeding.

    a- Mention the sequence of events that helped to stop bleeding from his   

       wounds.

    b- What are the effects of the increased intracranial pressure on the

         cardio- vascular system?

    c- What are the effects of increased intracranial pressure on the respiratory

         system?

    d- Where are the sensors of the changes in acid base balance in the body

         and how do they work to correct the blood PH.  

    e- What prevents the normal alveoli of the lung from complete collapse? 

    f-  Enumerate the factors that reduce the affinity of haemoglobin to

        oxygen.

المجموعة الثامنة
8- A 29-year old female was admitted to the intensive care unit with severe cough and breathlessness and required oxygen supplement. Lung function tests showed: Total lung capacity = 3.34 litre (56% of the predicted value) 

             Residual volume    = 0.88litre (54% of the predicted value)

             Forced vital capacity= 1.38% of the predicted value)

She deteriorated and stared coughing blood. In the blood investigations ESR =110. She has low grade nocturnal fever associated with sweating, loss of weight and loss of appetite. 

     a- Chest X-ray showed enlarged lymph nodes at the bifurcation of the 

         trachea and multiple cavities. What is the topographic site of the  

         bifurcation of the trachea in the chest wall?

     b- Mention another 3 investigations that help to reach diagnosis and

          mention their positive findings.

     c- Where does the first (primary) infection exist in the lung in childhood? 

         And what is the name of that primary disease.   

    d- Name the drugs used in treatment of this disease.

    e- Name the site of metabolism for each drug and if it has other drug 

         interactions. 

     f- Mention a complication for each drug and name the site of excretion of

          that drug.

     g – Unfortunately, few days after starting the treatment she became 

           hypotensive, tachycardic with engorged neck veins then she died.

            Autopsy showed thick material filling the pericardial space.  

           What is the name of this pericardial change?

      h – Biopsy from the pericardium and from a nearby lymph node showed

             a granulomas. Describe these granulomas.                      

      i- This disease is known to affect the abdomen and bone. Mention how

           this disease reaches abdomen and vertebral column.   

المجموعة التاسعة
9- A 9- year old boy was admitted to the hospital with fever, joint pain that shift from one joint to the other and skin rash. Physical examination revealed mid-diastolic murmur over the mitral area. He had had several attacks of sore throat with pain in the pharynx.

     a- Mention the topographic site of the mitral valve where we listen best to

          its murmur.

      b- How many leaves are there in the mitral valve? And how are they 

           connected to the ventricular wall?

      c- Precisely name the bacteria that cause tonsillitis and thereafter mitral 

           valve disease.

      d- Name some investigations that may help in the diagnosis.

      e- What are the pathological changes that may occur in the mitral valve?

      f- Name the complications that may arise from the mitral valve and left 

          atrium. 

      g- Shortly after admission he developed severe pain in his right lower

          limb which soon became cold and dark in colour. Then terminally it

          became dry and black. What is the cause of the changes in the right

         lower limb

       h-  What is the name of its pathological changes that occurred in the 

            limb.

المجموعة العاشرة
10- A 65- year old lady was knocked by a car she was drowsy but not able to 

      elevate her left shoulder. She became breathless and developed deformity at the thoracic inlet, Then her arm became cold, X-ray showed pathological fracture of the left clavicle and left first rib with foreign body in the right main bronchus.     

       a- Mention the anatomical relations of the structures related to the first

            rib.

       b- What is the importance of the thick, short, strong and stout shape of

            the first rib.    

       c- Why foreign bodies tend to go to the right main bronchus. 

       d- What is the difference between the right and left lungs?

           The expanding haematoma was compressing the structures in the

           superior mediastinum.  

       e- Name these structures. 

       f- What is the blood supply of the bronchial tree?  

           The chest X-RAY also showed multiple white, rounded spots that 

            look like metastasis in the lung with left pleural effusion.    

       g- Mention the name of the primary malignant tumours of the lung.

       h- Mention the name of other primary malignant diseases that    usually 

           metastasizes in the lungs. 

       i- Mention the inferior relations of the pleura and lung.

       j- Aspiration of this pleural effusion showed haemorrhagic effusion.

           Cells for cytology showed malignant cells. 

       k- What is the safest site for aspiration so as not to injure the diaphragm

             and the abdominal organs.   

        L – In microscopy how can we confirm the cells are malignant cells. 

