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Question 1

A 19-year-old patient presents for a diagnostic laparoscopy. She describes severe post-operative
nausea and vomiting (PONV) after previous surgery.

a) List 4 patient factors that may predispose to PONV.

(4)

b) List 4 anaesthetic factors that may predispose to PONV.

(4)

c) Name 5 classes of anti-emetics that can be administered in the peri-operative period and give

an example of each.

Class of anti-emetic drug

Example

(10)
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d) Discuss your peri-operative analgesic plan for this patient. (6)

e) Name 6 important principles when placing a patient in the post-operative recovery unit after
surgery. (6)

[30]
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Question 2

A 30-year-old female has sustained multiple gunshot wounds. She has no other co-morbidities and
weighs approximately 60kg.

Injuries include:

Entrance wound in the left hypochondrium with no exit wound.
Entrance and exit wound on the right thigh with a fractured right femur.
Tangential buttock wound.

She is booked for an emergency exploratory laparotomy.
Vitals:

Blood pressure 89/63mmHg.

Heart rate 127 beats/min.

Respiratory rate 25 breaths/min.

Arterial saturation 98% on a 40% Venturi facemask.

How would you resuscitate this patient and what would be your end points of resuscitation
before taking her to theatre? (5)
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b)

5

Describe your essential intra-operative management of this patient under the following

headings (include all drugs and doses)
)] Induction.

(6)

i) Monitoring.

(4)

Intra-operatively the surgeon informs you that the patient is bleeding from tiny vessels and might
be coagulopathic

c)

List 5 possible causes for the coagulopathy and the management of each. (20)

Causes of coagulopathy

Solution
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d) What point of care test that may be vital in this scenario? (2)

After an hour into the procedure, the patient’s condition deteriorates. You ask the surgeon to perform
damage control surgery.

e) What are the principles of damage control surgery? (1)

f)  List 3 physiological factors that are indications for the initiation of damage control surgery. (3)

[30]

PTO/Page 7 Question 3...



Question 3
A 24-year-old woman who is 22-weeks pregnant presents for surgery for acute appendicitis.

a) List the risks to the foetus during anaesthesia that you would explain to the mother. (2)

b) List 5 strategies in your anaesthetic management that would minimize these risks. (5)

A 28-year-old patient undergoing a caesarean section under spinal anaesthesia suddenly becomes
distressed, breathless and unresponsive.

c) What 4 likely causes would you include in your differential diagnosis? (4)
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d) Describe the principles of management for this patient. (20)

The obstetric team refers a patient two days postpartum with what they suspect to be a post dural
puncture headache

e) Which 5 features, in this patient, would lead you to consider a different serious underlying
cause? (5)
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f)  List 4 complications of an epidural blood patch. (4)

[30]
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Question 4
A 56-year-old female patient is booked for urgent debridement of an open fracture of the left tibia,
sustained after falling off a ladder. The only finding on history and examination of note, is that she

has a pacemaker described as VVIOO on the pacemaker card.

a) What do you understand under the coding VVIOO? (5)

b) List 3 specific precautions you would take to avoid intra-operative malfunctioning of the
pacemaker. (3)
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A 67-year-old male is booked for an elective umbilical hernia repair. Points of note on history and

examination are:

Hypertension diagnosed 20-years ago, since then compliant with treatment.

Myocardial infarction 3-years ago, with no intervention needed.
His chronic treatment was adjusted thereafter.

No chest pain during the past year, while going about his normal activities.
He can walk 500m before becoming short of breath.

No previous anaesthetic exposure.

Current treatment:
Atenolol 50mg/d, Enalapril 10mg/d, Simvastatin 10mg/d, Aspirin 160mg/d

BP 145/95mmHg, HR 64 beats/min
Pulse regularly regular, normal heart sounds.

ECG shows sinus rhythm, Q waves in lead Il, Ill, AVF

U&E normal

FBC normal

c) Grade his hypertension. (1)
d) Quantify his exercise tolerance. (1)
e) Whatis his New York Heart Association classification? ()
f) How would you quantify his anaesthetic risk? Motivate your answer. (2)
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9)

h)

12

What would your pre-operative instructions be regarding the use of his chronic medication?

Motivate your answer.

®)

Tabulate:

To ensure cardiovascular stability, list 6 haemodynamic and haematological considerations to
guide the management for this patient intraoperatively. Explain how you would attempt to

achieve these aims.

(12)

AIMS

MANAGEMENT

[30]
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Question 5

a) Draw a graph to explain cerebral autoregulation (indicate relevant values and axes). (5)

b) Explain how chronic hypertension influences cerebral autoregulation. You many Indicate this
on the graphin 5 a). (2)

c) Calculate cerebral perfusion pressure (CPP) for a patient with an isolated head injury with a
mean arterial pressure of 655mmHg and intracranial pressure (ICP) of 25mmHg. (2)
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d) What is the normal CPP range? (2)

A head injury patient with a confirmed subdural haematoma on CT scan is awaiting transfer to a
neurosurgical unit at the tertiary hospital. He has a sudden drop in his Glasgow Coma Score from
11to 7.

The general surgeon at your hospital books an urgent burr hole as a temporising measure to avoid
herniation whilst awaiting transfer.

e) Draw and label the basic structures of the brain and indicate the anatomical sites where
herniation can take place. (4)
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f)  What are your main considerations with induction of this patient? (3)

g) List your drug choices for safe induction in this patient, and give reasons for your answers.

(6)
h) Name 2 other pharmacological measures that may be used to treat a raised ICP. (2)
)] How can intra-operative positioning be used to decrease the ICP? (2)
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])  Whatis the ventilation strategy for this patient? (3)

[30]
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Question 6

A 25-year-old woman presents for an elective thyroidectomy for a large goitre. She is not on chronic
medication.

a) Describe concerns with the airway management of this patient for general anaesthesia. (10)
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b) List 5 pieces of airway equipment and adjuncts you would have available in theatre for the
case. (5)

c) During the case, the patient develops tachycardia and hypertension. List your differential
diagnoses. (5)
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Post-operatively, the junior doctor calls from the ward while you are still busy in theatre with another
case. The patient appears to be very restless and is struggling to breathe. Her pulse rate is 125
beats/minute, BP 150/90mmHg and saturation on room air is 92%.

d) What would be your instructions to the junior doctor regarding immediate management? (5)

e) What neurological complications of surgery are described, and how would they present in the
post-operative period? (5)

[30]
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Question 7

20

A 7-year-old girl with spastic cerebral palsy (CP) presents to theatre for elective bilateral lower limb
soft tissue release. She is known to have scoliosis; and epilepsy treated with Carbamazepine.
Briefly outline your peri-operative concerns regarding the following: Airway, Positioning,

a)

)

ii)

Epilepsy, Scoliosis, Temperature regulation (20)
Airway. )
Positioning. (1)
Epilepsy. 2
Scoliosis. (2)
Temperature regulation. (2)
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You decide to administer a caudal block as part of your analgesic plan. Her mother is concerned
about associated complications.

a) List the most common complications that you will explain to her. (2)

b) The child weighs 24kg. What dose (volume and concentration) of local anaesthetic would you
inject into the caudal space? Please include the formula to calculate this. (3)

A 10-year-old child has been booked for tonsillectomy and adenoidectomy.

c) The procedure has been explained in simplistic terms to the child by the ENT surgeon and the
child has given consent for the surgery to proceed. Is this consent valid? Give reasons for your
answer. (5)
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Post-operatively, you are called to the recovery room. The child is coughing up blood and is drowsy.

d) Name 4 important concerns. (4)

e) The surgeon wants to rush the patient back to theatre as soon as the patient is stabilised. How
would you induce this patient? 4)

A 4-year-old child is found to have a glucose of 2.5mmol/L intra-operatively. You decide to treat with
an infusion of 5% dextrose saline. However, there is no dextrose containing IV fluid in theatre.

f)  How would you mix this solution? 1)
g) How much of this solution would you give to the child? ()
[30]
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Question 8

Provide a definition for the following

a) Type 1 respiratory failure. (2)
b) Type 2 respiratory failure. (2)
c) List 5 pathophysiological categories of hypoxaemia and 1 clinical example of each. (10)
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d) List 4 major categories of hypoxia. 4)

e) Briefly describe 4 generally accepted clinical criteria for brain death. (4)

Answer the following questions regarding a 40% Venturi oxygen mask

f)  Classify this oxygen face mask according to flow and performance. (2)

PTO/Page 25 Question 8 g)...
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g) Explain the physics by which this device is able to deliver a peak inspiratory flow of >30L/min.

(4)

h)  How would the FiO2 delivered to the patient change if the Venturi holes were closed? ()

i)  What flow rate (L/min) would you set on the oxygen flow regulator when using the above
oxygen mask? (1)

[30]
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Question 9

A 27-year-old man is admitted to hospital with an open ankle fracture. The patient is not known with
any co-morbid diseases but admits to be a drug addict. On examination he has a pulse rate of 140
beats/min and a blood pressure of 180/110mmHg. He is awake and shivering but his behaviour is
inappropriate.

Define the following drug-specific adaptations

a) Tolerance. (2)
b) Physical dependence. (2)
c) Addiction. (2)
d) What is your assessment of the patient described above? (4)
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e) List 6 frequently abused drugs and the main anaesthetic implications of acute intoxication:
(12)

Drugs Anaesthetic implications

f)  What is your anaesthetic approach for a recovering drug addict coming for an open reduction
internal fixation for an ankle fracture? (4)
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g) Post anaesthesia, withdrawal is a big problem. How would you manage a drug addict after the
operation? (4)

[30]
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Question 10

A healthy 24-year-old female patient has requested sedation for an MRI, as a day case procedure.
When sedating this patient, her altered level of consciousness can vary from light to deep sedation.

a) Complete the following table, explaining the continuum of sedation and sedation end-points.

(12)
Minimal sedation | Moderate sedation / Deep sedation /
/ anxiolysis analgesia analgesia
(conscious sedation)
Responsiveness
Airway
Spontaneous
ventilation
Cardiovascular
function
b) List four possible hazards specific to working in the MRI-suite. (4)
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c) List 4 discharge instructions intended to prevent and manage complications post sedation.

(4)

d) Supply the sedation plan for this patient. Include monitoring, drugs, dosages and equipment
needed. Bear in mind the hazards of the MRI-suite and the possible 60-80-minute length of the
procedure. (8)
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e) Name 3 possible side effects of the drug Flumazenil. (2)

[30]
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Question 1
You have just anaesthetised a 5-year-old boy for tonsillectomy.
15 minutes into the procedure you notice that the child develops:

tachycardia 170 beats/minute, a rise in end tidal CO2 to 65mm Hg (8.5kPa), and a rise in temperature
from 36.5°C to 38.2°C.

COq (mmHg) Real Time
a) List the 3 most likely diagnoses for this clinical picture. (3)
b) What is the most likely diagnosis in this patient and describe the pathophysiology? (2)
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c) What is your management of this patient? (5)

[10]
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Question 2

You are called to the emergency department to assess a 21-year-old female diagnosed as having
an acute abdomen. On history she indicates feeling lethargic for the last few weeks and has been
vomiting. She has had severe polydipsia and polyuria recently. The surgeon would like to book her

for an exploratory laparotomy.

Her arterial blood gas is reported below:

b)

Sample type Arterlal
FoLil 100.0 %

Location
MNole

Blood Gas Values

t pH 7.183 [7.350 - 7.450 |
t pCO, (23 kPa} 18 mmHg [ 350 - 450 |
i p0, (11.1kPa} 85 mmHg [ 760 - 100 ']
Acid Base Status
eHEO, (Pisl)s 14 mmolll
cBase(Ble -10° mimelil [ =20 - 30 |
Electrolyte Values
t okt 3.3 mmoliL [ 24 =88 ]
cha* 149 mmollL [ 138 -~ 148 ]
eCa? 130 mmotl. [ 115 = 130 ]
? eCa® (T 4 rmelil
T cCl- 107  mmollL [ 94 - 107 ]
Metabolite Values
t eGlu 22 mmold [ 38 RR
clLac 2 mmoll [
Oxygen Status
L ctHb 12 g/dl [--430 = 480 )
Summarise the results of the blood gas above. (3)

)

Calculate the anion gap.
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c) What is the most likely diagnosis? (2)
d) List the management principles of this condition? (4)
[10]

PTO/Page 6 Question 3...



Question 3

You have been asked to anaesthetise a 40-year-old woman for a laparoscopic cholecystectomy.
She has a 25 pack year history of smoking, and is a non-insulin dependent diabetic on Metformin
500mg bd. Her current weight is 130kg, and her height is 155cm.

a) Name 4 likely peri-operative concerns for this patient. (4)

b) List the effects of laparoscopic surgery on the following systems

)] Cardiovascular. (2)
i) Respiratory. 2)
iii)  Splanchnic. (2)

[10]
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Question 4

Normal ranges Patient A Patient B
Bilirubin (umol/I1) 2-17 35 87
AST (1U/L) 0-35 900 35
ALT (IU/L) 0-45 500 40
ALP (1U/L) 30-120 130 650
GGT (IU/L) 0-30 30 400
Albumin (g/L) 40-60 30 50
INR 1-1.2 35 2.0

Analyse the liver function tests above

a) Give 2 possible causes for the results in Patient A. (2)
b) Give 2 possible causes for the results in Patient B. (2)
c) How would you correct the INR for a patient from Patient A? (2)

PTO/Page 8 Question 4 d)...
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d) Name 4 peri-operative concerns for a patient with known liver disease coming for surgery.

(4)

[10]
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Question 5

a) Interpret the ECG above. 3

b) What 2 possible underlying cardiac conditions may the patient have? (2)
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c) This patient is booked for surgery that requires the use of diathermy. What precautions will you
take to prevent diathermy hazards? Include general precautions and those specific to this
patient. (5)

[10]
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Question 6

A 67-year-old male patient is booked for an elective bilateral inguinal hernia repair. He has long-
standing hypertension and non-insulin dependent diabetes mellitus. He suffers from frequent
symptoms of reflux as well as feeling “light-headed” when standing up. His baseline effort tolerance
is reasonable, and his Metabolic Equivalents are quantified as greater than 4.

Blood pressures recorded over the last 12 hours pre-operatively are:

178/85; 190/90; 165/80 (mmHg)
HbAlc= 9%; serum Glucose=8mmol/l; Haemoglobin=10g/dl; Platelets= 320 x 10°/L

He asks for a general anaesthesic. Below is a snippet of the anaesthetic record.
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a)

b)

d)

5

Give 2 causes of the swings in blood pressure and state how this occurs with each. 4)

What blood pressure range will you target to prevent serious complications? (2)

Name two other special investigations you will order to quantify any systemic involvement due
to the diabetes and hypertension. Explain why you order the test. (2)

Name 2 bedside tests that could have been performed pre-operatively to confirm the cause of
the BP swings. (2)

[10]
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Question 7
A b)
B b)
a) For each of the images above, name the modality of peripheral nerve stimulation. (2)
A
B

b) Draw next to each image the pattern you would expect to see with a non-depolarising block.

(@)

c) Why are these 2 modalities the preferred methods for determining the recovery from a non-
depolarising block? D

PTO/Page 7 Question 7 d)...
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d) Name 4 muscles that recover from neuromuscular blockade sooner than adductor pollicis m.

(4)

e) Which volatile is associated with a dose-dependent decrease in the response to train-of-four
and tetanic stimulation? (1)

[10]
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Question 8

You are anaesthetising a 25-year-old healthy male patient for an excision lipoma on his shoulder.
The intern has requested a chest x-ray (CXR).

MOBILE AP ERECT
@00:55

a) Name 5 indications to order a pre-operative CXR. (5)
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b) Interpret this CXR. (3)

c) What is your subsequent management of this patient? (2)

[10]
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Question 9

a) Identify on the ECG rhythm strips shown above. (2)
A

b) Strip B shows a new-onset rhythm that has appeared less than 24 hours ago. The patient is
haemodynamically stable. What is the management? (4)
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c) The patient subsequently develops hypotension and chest pain. What would your further
management be? Describe in detail how you would do this (include equipment settings). (4)

[10]
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Question 10

A 20-year-old male was involved in motor vehicle accident. He is currently in a Philadelphia collar.
He is booked for an emergency laparotomy.

a) Describe his lateral cervical spine x-ray and provide a possible diagnosis. (1)

PTO/Page 5 Question 10 b)...
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5

b) Name 5 concerns regarding anaesthetising this patient for an emergency laparotomy. (5)

c) This patient returns to theatre for relook surgery after 3 weeks. What haemodynamic concerns
would you have? What is this entity called and briefly explain the pathophysiology? (4)

[10]
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Question 11

A

a) What phenomenon is displayed in capnography A? (1)

b) Name 2 causes of this pattern. (2)

c) Describe capnograph B. Which phase is abnormal? (2)

PTO/Page 7 Question 10 d)...
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d) What could cause the above capnograph (B) pattern? (1)

e) Explain what causes the difference in end tidal carbon dioxide (EtCO,) and arterial carbon
dioxide (PaCO,) in a ventilated patient. (4)

[10]
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Question 12

a)

Lung volume (mL)

Label the diagram below.

E

0

A

(6)

Lung Volumes and Capacities

Maximum possible inspiration

i

A

A

A

A
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b) Draw the flow-volume loop of a patient with chronic obstructive pulmonary disease (COPD).
What are the diagnostic features of COPD expected on spirometry? (2)
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c) Draw the flow-volume loop for an asthmatic patient and mention the features. (2)

[10]
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Question 13

Lung Volumes and Capacities

Maximum possible inspiration
[ A A A A

I

_(gﬂ
I

E

Lung volume (mL)
» ©»
g 8

g

0

What volumes and capacities (name them) are affected in the following:

a) Pregnancy. (3)

b) What causes these changes in pregnancy? (2)
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c) Obesity. (2)
d) Supine position. 3)
[10]
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Question 14

A 75-year-old lady presents with a neck of femur fracture after falling at home. She is a known
hypertensive patient.

On examination: she is confused, lethargic and has cold extremities.
Respiratory rate 25 breaths/minute

Heart rate 145 beats/minute, BP 89/55mmHg

Urinary catheter collection bag contains scanty dark coloured urine

Biochemistry results:

Na* 150 mmol/l
K* 3.3 mmol/l
Urea 48 mmol/l
Creatinine 369 mmol/l
Glucose 8 mmol/l
Lactate 3.0 mmol/l

a) State 4 abnormalities and concerns. 4)
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b)

d)

5

From the history and blood results, what is the likely diagnosis? (2)

Would you immediately continue with the surgery, or delay to optimise the patient further?

State your reasons. (2)
Calculate the osmolarity. (2)
[10]
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Question 15

You are anaesthetising a healthy 40-year-old woman for total abdominal hysterectomy secondary
to menorrhagia.

Her clinical examination and special investigations are all normal except that she has slight pallor
and a normocytic anaemia of 7.5g/dl. You have ordered blood to be available in theatre.

Your induction of anaesthesia is with 100mcg Fentanyl, 180mg Propofol and 40mg Rocuronium.
You confirm a successful intubation.

Her pre-induction baseline vitals were BP 134/85mmHg, heart rate 90 beats/minute and room air
peripheral oxygen saturation of 96%.

You initiate blood transfusion shortly after intubation.

After a few minutes you notice the ventilator alarms and the monitor displays are as below:

PTO/Page 7 Question 15 a)...
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a) What is the most likely explanation and cause in this case? (2)
b) Name any 2 other signs which could confirm your diagnosis. (2)
c) What would your immediate management be at this stage? (4)

d) Once the patient’s condition is stable, what other special investigation should be performed in
theatre to confirm the likely diagnosis? Explain the pathophysiological basis for doing the test.

)

[10]
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Question 16

Upon emergence from anaesthesia, a healthy 20-year-old patient bit down on the endotracheal tube
whilst breathing spontaneously.

She developed a brief period of laryngospasm that resolved.

The recovery room sister notes that the patient is coughing bloody sputum. Her peripheral saturation
is now 88%. Other vitals and haemoglobin are within normal range.

This is her CXR taken in the recovery room.

124
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a) Interpret the chest x-ray. What are the main features and most likely diagnosis? (3)
b) What is your immediate and further management of this patient? (3)
c) How will you set the ventilator for this patient when you take her to ICU? (4)

[10]
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Question 17

A 60-year-old man is booked for an elective procedure. He has longstanding hypertension with an
otherwise unremarkable history.

His blood pressure is 142/93mmHg.
This is his pre-operative ECG:

a) What is the most obvious diagnosis on this ECG and give reasons for your answer? (3)
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b) During general anaesthesia his blood pressure is recorded as 90/50mmHg and his intra-

operative ECG shows the following dynamic change. (Picture 1 to Picture 2)

Picture 1
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Picture 2
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i)  What is the most obvious diagnosis on this intra-operative ECG?

1)

i)  What is the most likely cause and what would be your first response in the treatment thereof?

(2)
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iii)  Define coronary perfusion pressure. (2)
iv)  Name 3 other factors that affect myocardial oxygen supply. (3)
[10]

PTO/Page 5 Question 18...



Question 18

An 86-year-old nursing home patient is scheduled for an open reduction and internal fixation of a
distal radius fracture. She is known with hypertension on a “water tablet” and no other medical
history of note.

Pre-operatively the ECG is unremarkable.

Laboratory investigations:

Hb 10.1 g/dL Na* 138 mmol/L
MCV 71 fL K* 3.0 mmol/L
WBC 4.5 x 10°%/L Urea 3.4 mmol/L
Platelets 150 x 109/L Creatinine 105 mmol/L
Albumin 28/L GFR 43 I/min

a) List 3 abnormal findings from the blood results. Give one plausible cause for each abnormality
within the context of the patient. (6)
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b) Would you treat the haemoglobin pre-operatively? Give a reason for your answer. (2)
c) Would you treat the potassium pre-operatively? Give a reason for your answer. (2)
[10]
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Question 19

Below is a patient who presents with an incarcerated inguinal hernia requiring urgent surgery.

From the history you gain the following insights:
. He snores most nights.

. Struggles with tiredness during the day.

J Uses treatment for hypertension.

a) Considering the above, what is his most likely diagnosis? Q)

b) Name 3 common peri-operative complications in these patients. (3)
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Name 2 types of drugs that you should try to avoid in this patient. (2)

With regards to this case, what would be your anaesthetic of choice? Give a reason for your

answer. (2)
Name 2 strategies to avoid post-operative complications in this patient. (2)
[10]
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Question 20

You are called to the casualty unit to perform intercostal nerve blocks for a young adult male patient
who sustained multiple unilateral rib fractures.

R Neurovascular Bundle;
1

External Intercostal Ivl.

O O O

N

Internal Intercostal VL. /

/ Innermost Internal Intercostal IV
Rib
a) Describe structures labelled 1, 2 and 3 that form the intercostal neurovascular bundle. (3)
b) Name 2 problems/limitations of performing an intercostal nerve block. (2)
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c) Briefly describe how you would perform an intercostal nerve block. (4)

d) What other regional technique may be used in the abovementioned patient? (1)

[10]



