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Foreword

Since man has existed there has been a basic, innate human drive to help the sick and,
whenever possible, to return them to health. Superimposed on this constancy of intent has
been a steady and progressive improvement in the ways of managing illness. Anaesthesia and
its related specialties of intensive care medicine and pain management have been instru-
mental in allowing these developments to occur. In so doing they too have had to meet and
overcome new problems. These range from those posed by rapid recovery case anaesthesia
via safer childbirth to the management of increasingly complex patients with reduced
physiological reserves.

Through its Charter, the Royal College of Anaesthetists has a public responsibility to
ensure that this clinical progress is not only maintained, but also that the knowledge to
achieve it is both taught and examined. It is to the credit of the specialty that for many years it
has led the way in preparing trainees and fellows for the task ahead. Over time, the College
examinations have undergone huge changes: the ones I sat in the late 1970s were very
different from those of today. Throughout, however, the college has maintained a constant
theme of making the examinations fit for purpose in the context of current and future
practice. Whilst frustrating the many who have had to cope with this change, the effect has
been of enormous public benefit.

This book has been produced in response to the recent variation of educational strategy in
the Final Examination: the introduction of the scenario-based single best answer question.
For me its publication is welcome on two grounds. Firstly, there is no doubt it will help those
preparing for the examination: the coverage goes across the whole syllabus, the clinical
settings are relevant and it encourages learning based in the reality of the clinical environ-
ment. Secondly, it is a book generated and completed by the energy of young anaesthetists,
both trainees and consultants. With such enthusiasm in the ranks, the future of the specialty
looks bright.

I wish the book, its authors and all those who read it the very best of luck for the future.

Peter Hutton PhD, FRCA, FRCP, FInst Mech E, Consultant Anaesthetist and Hon Professor,
UHB FT and University of Birmingham

o]






Foreword

The requirement by the General Medical Council that assessments of specialist competence
include reliable tests of knowledge has secured the position of multiple choice examinations
as an essential component in postgraduate specialist examinations. The challenge for those
creating MCQs and for candidates taking the examination is that this device does not readily
permit expression of the nuances and complexities of everyday medical practice. The
thinking that underpins the construction of MCQs and the ‘correct answer’ is therefore of
considerable importance. This compendium of single best answer questions intended as
revision for the FRCA examination achieves this task admirably by providing detailed
answers to each set of questions, which were themselves derived from, and refined by,
experienced senior anaesthetists as well as by those in training. The questions are broad-
ranging, and are relevant to intensive care medicine as well as to the confines of the operating
theatre. They are also a valuable educational resource for tutorials, and a tool for continuing
professional development.

Julian Bion FRCP, FRCA, FICM, MD Professor of Intensive Care Medicine, and Dean of the
UK Faculty of Intensive Care Medicine, Queen Elizabeth Hospital, University of Birmingham
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Introduction: angle of attack

Over the years, the FRCA examination has steadily evolved with many incremental changes
that have resulted in a progressively more modern and fair test of knowledge. It has always
been a rigorous examination in terms of depth and breadth, setting a high standard. The
examination is embedded into the curriculum, with the primary and final being prerequisites
for accessing intermediate and higher specialist training, respectively.

The oral examinations have moved towards a much more structured examination, where
there is a pre-planned amount of material to cover. This has resulted in a more consistent
examination that has greater validity and reliability. The wording and material of the MCQ
examination have been continually updated to contain clearer and more concise language;
older questions are continually modernized and occasionally removed from the college bank.
Many mourn the loss of the negatively marked MCQ; however, this has all been to make the
examination process fairer and more transparent.

The latest change to the Primary and Final FRCA is the introduction of the single best
answer question. In the examination, 30 MCQ questions have been replaced by 30 Single Best
Answer (SBA) questions.

The reason to use this book when preparing for the Final FRCA is that we believe this
book offers the most realistic ‘Final FRCA’ experience. All the questions in this book have
been written by practising anaesthetists with an interest in education and examination
preparation. Each of these questions has then been carefully reviewed to ensure it is of the
appropriate level for the FRCA and relevant to the syllabus.

The questions in this book have the appearance, construct and feel of a FRCA question.
Unlike MCQs, there is a paucity of college questions in the public domain. This book will give
the most life-like experience of the actual examination.

The MCQ can be used as a good test of knowledge, with a high degree of validity and
reliability. However, this type of question can only test a small area of factual recall. It is more
difficult to test understanding or application of that knowledge.

The SBA, however, allows for a deeper question that can require application of knowledge
from a number of areas to allow the deduction of the correct answer. A realistic scenario can
be created and varied in many ways, with multiple correct options then presented. It is up to
the candidate then to select the best response.

When referring to Miller’s triangle of clinical performance, multiple true-false (MTF)
questions test the ‘knows’ and the properly constructed SBA will test the candidate’s ‘know
how’ and also ‘show’ level. It does this by allowing the setting of a scenario that may entail
integrating knowledge from several domains and applying them to arrive at a best response.

In the SBA question all the responses will be correct; however, one will be the ‘single best’
response. This needs to be borne in mind when tackling such a question, and hence a good
grounding with knowledge and clinical judgement is vital.

This type of question is already in use in undergraduate examinations and by the GMC in
the assessment of poorly performing doctors. They also have a key role in overseas exami-
nations such as FANZCA and US board examinations. An increasing number of UK-based
examinations are incorporating these questions into their tests.

Xix
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Introduction: angle of attack

Does
Shows how
Knows how

Knows

Let’s examine the anatomy of the SBA question.

Firstly, there will be a description setting a scenario. It will contain all the vital informa-
tion required to answer the question. This is not designed to mislead, or trick the candidate.

Secondly, there will be a question. The types of question are: What is the next most
important treatment? What would you do next? Ideally, the question will ask a ‘what next?’
type rather than a negative response such as ‘which is least likely?’.

Thirdly, in the FRCA SBA there are five responses. The candidate must choose the single
best option. Currently, this is scored with four marks for a correct response and zero for an
incorrect response.

If one were to draw a hypothetical line with incorrect options at one end and correct
options at the other, then all the options will be at the ‘correct’ end of the line. Choosing the
single best will require integrating knowledge and the use of clinical judgement.

The approach to answering the question should be structured to have the highest like-
lihood of success when choosing the answer. The incorrect options are termed distractors,
and that perfectly describes their function.

Wrong 0 Right

Here option c. represents the best response.

If one imagines a hypothetical line that one ‘sees’ after a question: the responses can be
placed on a line where 0 is neither right nor wrong with a ‘wrong’ end of the line and a ‘right’
end of the line. The answers in a SBA will not be wrong (as a statement in themselves), but
could be wrong in the context of a question. Much more likely is that the responses will ALL
be correct responses, but one will be better than the others.

The challenge is to pick the ‘single best answer’. This type of question is designed to
reward the knowledgeable candidate. Hence there is no substitute for gaining a good base
knowledge. Beyond this, certain approaches will help to identify the correct response
quickly.

The cover up

Initially, when reading the scenario, cover the answers. Read the scenario carefully and then
read the question. Without revealing the options, think about the best answer to that
question.

Once you have done that, uncover the options. If what you thought is in that list, then that
is the answer. Mark it and move on.



Introduction: angle of attack

Discount the unlikely

If your answer is not amongst the options, then read all the options. You now need to start
discounting the less likely options. It will help to re-read the scenario and question; then
examine the options.

The easiest to discount will be statements that are untrue. A well-written SBA will try to
avoid having this; nonetheless, some questions may have these and it should be straightfor-
ward for an informed candidate to discount them.

Protocols and guidelines make good material on which to base SBA questions. Often,
the options will have distractors that contain elements that help with rejecting the incorrect
responses, for example, an odd drug or dosing, incorrect next step or escalation of treat-
ment. It is in these types of scenario that one needs to be familiar with standard UK
practice.

Narrow the odds

Very occasionally even the most well-read candidate will come across a question that may be
difficult to answer. In such situations a best guess may be needed. The chance of getting the
correct answer can be improved by reducing the number of responses to guess from. There
are often one or two options that may be relatively easily discounted, leaving one to guess
from a pool of 2-3 statements rather than 5.

As in MCQ questions, look for statements such as ‘always’ or ‘never’; or similar strong
elements. These responses are rarely correct.

If one cannot narrow any of the options, then leave the question and move onto the
rest of the paper. One may come across another question or a piece of information that
helps you either to find the answer, or to narrow the options.

Ultimately, there is no substitute for a good background knowledge, based on
strong basic science. In my experience the candidates who seem to struggle the most are
those who, in their preparation for the FRCA, retreat completely into studying,
neglecting the real clinical world where much of our knowledge is reinforced by clinical
practice.

One’s reading should include the RCOA’s CEPD journal that accompanies the BJA. This
is not just a rich source of quality information about the science and practice of anaesthesia,
but is also a first port of call for examiners looking for inspiration to formulate questions for
the FRCA. Likewise, protocols such as ALS, ATLS, BTS (asthma), ARDSnet and NICE
provide rich sources for question writers.

After doing all the required reading and preparation, one must practise doing these
types of question before sitting the exam for real. This book will offer the most realistic
simulation of the SBA component to the correct standard in the Final FRCA.

Good luck, and study to aim for a first-time pass.

Khalid Hasan

XXi
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Paper A — Questions

A1

A 40-year-old female who is intubated and ventilated following a subarachnoid haemorrhage
(SAH) 7 days previously has a serum sodium concentration of 128 mmol/l and serum
osmolality of 270 mOsm/kg.

Which of the following statements is true?

a. Cerebral salt-wasting syndrome (CSWS) is rarely associated with SAH

b. Cerebral salt-wasting syndrome is associated with a reduced serum osmolality
¢. To diagnose SIADH, the patient must be clinically dehydrated

d. SIADH almost always requires pharmacological treatment

e. To diagnose STADH urine osmolality must be greater than serum osmolality

A2

An 82-year-old female undergoes total hip replacement under general anaesthesia. She
receives an intravenous induction and volatile maintenance, with propofol and isoflurane,
respectively. In recovery she becomes extremely agitated and appears to be hallucinating, in
association with a sinus tachycardia at a rate of 110 bpm.

Which of the following drugs, if administered during the procedure, is most likely to be
responsible for her current clinical state?

a. Atropine 0.6 mg

b. Morphine 5mg

c. Ephedrine 6 mg

d. Isoflurane 1.1%

e. Cyclizine 50 mg

A3

The commonest source of airborne micro-particles in the operating theatre is:
a. Staff failing to wear facemasks

b. Foot traffic into and out of theatre

c. Staff wearing home-laundered theatre clothing

d. Intraoperative use of a forced air warmer (e.g. Bair Hugger®)

e. Staff failing to wear footwear covers

Practice Single Best Answer Questions for the Final FRCA, ed. Hozefa Ebrahim, Khalid Hasan, Mark
Tindall, Michael Clarke and Natish Bindal. Published by Cambridge University Press. © Cambridge
University Press 2013.
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Questions: Paper A

A4

The introduction of the agent Suggamadex has drastically changed the management of
aminosteroid-induced neuromuscular blockade.

Which of the following facts concerning its use is most accurate?

a. It can be used to rapidly reverse blockade induced by vecuronium, rocuronium and
pancuronium

b. A deep block, characterized by no train of four (TOF) twitches, but a post-tetanic
count (PTC) of 1-2 can be successfully reversed using a dose of 2 mg/kg

c. If rocuronium is used in a dose of 1.2 mg/kg for a RSI, it can be completely reversed
after 3 minutes using a dose of 12 mg/kg

d. The activity of the oral contraceptive pill may be reduced by Suggamadex

e. The speed of reversal of neuromuscular blockade is slower if a volatile anaesthetic has
been used to maintain anaesthesia

A5

Anaesthesia provided for electroconvulsive therapy (ECT) is frequently provided in remote
locations and the conduct of anaesthesia may influence the efficacy of treatment.

Which of the following statements is most correct?

It is recommended that anaesthesia must be provided by a consultant anaesthetist
. The presence of an anaesthetic machine is mandatory

Pipeline oxygen must be available

. Propofol should be avoided as it prevents the induction of an adequate seizure
Suxamethonium is used primarily to prevent musculoskeletal injury

A6

The provision of general anaesthesia in the MRI scanner has many equipment considerations.

o a0 op

Which of the following statements is most accurate?

a. Equipment designated as magnetic resonance (MR) safe will function normally and
not interfere with the correct operation of the MR imaging equipment

b. MR compatible equipment should pose no safety threat to either patients or staff

¢. MR conditional equipment has been shown to demonstrate no known hazards in
a specified MR environment

d. 3-tesla (T) MRI scanners are quicker, more efficient and cause fewer problems
with monitoring than 1.5-T scanners

e. The use of temperature probes should be avoided

A7

A 62-year-old male admitted to the ICU following emergency repair of ruptured abdominal
aortic aneurysm repair has developed multisystem organ failure and thrombocytopenia. He
is prescribed continuous haemofiltration with an ultrafiltrate of 35 ml/kg per hour. The
lifespan of the filter is short due to problems attributed to clot formation despite using
unfractionated heparin. You have just been informed that the patient has heparin-induced
thrombotic thrombocytopenia.
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What first-line strategy would you employ to improve the lifespan of the filter?
a. Change the unfractionated heparin to LMWH

b. Prescribe warfarin to maintain INR 1.5-2.5

c. Use epoprostenol instead of heparin

d. Administer the replacement fluid pre-filter

e. Administer danaparoid

A8

Analgesia for upper limb procedures can be provided by means of a brachial plexus block.
For operations on the proximal part of the upper limb, a relatively high approach is required
and an interscalene block is used.

Which of the following is true?

a. Diaphragmatic paralysis occurs commonly after bilateral stellate ganglion block
b. An interscalene block commonly misses the roots of the ulnar nerve

c. There is significant risk of intrathecal injection at this level

d. 2% of interscalene blocks result in recurrent laryngeal nerve palsy

e. 60% of interscalene blocks result in a phrenic nerve block

A9

A 27-year-old man on the ICU underwent decompressive craniectomy 7 days following an
acute subdural haematoma. He remains intubated and ventilated and has become agitated
with a heart rate of 120 bpm and a BP of 80/40 mmHg. His urine output is 200 ml/h. Further
serum and urinalysis reveals the following results:

Serum osmolality 300 mOsm/I; Na* 120 mmol/I

Urine osmolality 300 mOsm/I; Na* 40 mEq/!

Which of the following would be the most appropriate next step in your management?
a. Fluid restriction

b. Fluid resuscitation with 0.9% NaCl

¢. Demeclocycline

d. Fludrocortisone

e. Desmopressin

A10

A patient with a known history of migraine presents to the emergency department with a
severe migraine, which has failed to respond to his usual treatment of paracetamol and
ibuprofen.

Which of the following is most likely to help him with his acute pain?
a. Sumitriptan

b. Amitriptyline

c. Codeine

d. Propanolol

e. Pizotifen
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A1

A 19-year-old female presents to the emergency department stating that she took an overdose
of 50 x 500 milligram paracetamol tablets 30 minutes ago. It is decided to attempt gastro-
intestinal decontamination.

Which of the following regimens would be the most appropriate in order to reduce para-

cetamol absorption in this patient?

a. 30 millilitres of ipecacuanha administered by mouth to induce vomiting

b. Whole bowel irrigation with 1.5 litres/hour polyethylene glycol via nasogastric tube
until the effluent runs clear

c. Whole bowel irrigation with 2 litres/hour polyethylene glycol via nasogastric tube
until the effluent runs clear

d. Gastric lavage via a 30 F orogastric tube

e. Activated charcoal 50 grams administered by mouth

A12

A 26-year-old male weighing 70 kg has presented to the emergency department following a
house fire. He is estimated to have full thickness burns to the chest, abdomen, back and right
arm. He has partial thickness burns to the right leg.

Using the Parkland formula, you estimate that the amount of replacement fluid the patient
requires in the first 8 hours is:

8820 ml Hartmann’s solution

. 8820 ml 4.5% human serum albumin solution

6300 ml Hartmann’s solution

. 6300 ml 4.5% human serum albumin solution

17640 ml Hartmann’s solution

o oo op

A13

An understanding of hypoplastic left heart syndrome (HLHS) can aid understanding of the
fetal heart, and can demonstrate how ventilatory strategies can be used to manipulate
physiology.

Which statement is correct regarding HLHS?

a. It is the most frequently occurring duct-dependent cardiac malformation, and may
initially be managed with a prostaglandin infusion to maintain duct patency and systemic
circulation, until the child reaches 3 kg in weight

b. Children should have S,0, in the normal, or near normal range following repair in the
neonatal period (Norwood procedure)

c. If the S§,0, is 88% following Norwood procedure, a sensible first option would be to
decrease the F,O,

d. Rising lactate and hypotension following initial surgery can be an indication to start
Vasopressors

e. Patients with a Fontan circulation benefit from a low circulating volume as this offloads
the single ventricle, and reduces cardiac work
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A14

Fibromyalgia is part of a spectrum of chronic pain disorders. Progress has been made in the
treatment of chronic pain, but reliable long-term treatment is still problematic.

In the treatment of fibromyalgia, which of the following is most correct?
a. Tricyclic antidepressants reduce pain by increasing 5-HT release

b. SSRIs improve mood but have little effect on pain

¢. MAOISs have no role in chronic pain

d. Lidocaine infusions of 5-8 mg/kg over 2 hours reduce daily pain scores
e. The ‘Magill’ scale describes patient responses to TENS therapy

A15

Intra-aortic balloon pump (IABP) increases the oxygen delivery to the myocardium and decreases
the myocardial oxygen demand thereby improving its function, especially in heart failure.

Which of the following physiological effects are not seen with a well-functioning IABP?
. 1 Aortic diastolic pressure

. | Left ventricle end-diastolic pressure

1 Coronary blood flow

. | Renal blood flow

| Haemoglobin levels by up to 5%

A16

A 12-year-old boy with moderate learning difficulties requires multiple dental extractions
due to poor dentition and previous dental abscesses. He has multiple previous admissions to
hospital. He is crying, appears terrified and is refusing to have topical local anaesthetic cream
applied or to co-operate.

What is the best initial approach to this child?

a. Decline to anaesthetize the child on this occasion until he is calm

b. Manually restrain him in the anaesthetic room with the consent of his carers, and attempt
a gas induction

¢. Manually restrain the child on the ward to give parenteral sedation

d. Offer oral midazolam, starting at 0.1 mg/kg, with a maximum dose of 15 mg. If that does
not work, re-book the case for another day

e. Offer oral midazolam, starting at 0.1 mg/kg, with maximum dose of 15 mg. Repeat the
dose if the first does not work

A17

Pleural effusions are caused by a number of pathologies.

o
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Which of the following statements regarding pleural effusions is true:

. The pH of normal pleural fluid is 7.2

. Congestive heart failure is a common cause of an exudative pleural effusion

Liver cirrhosis can cause an transudative pleural effusion

. A transudative pleural effusion is characterized by a protein content of >30 g/l
According to Light’s criteria, an exudative pleural effusion has a pleural fluid/serum LDH
ratio of <0.6

o0 o
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A18

A 75-year-old patient with type 2 diabetes had a below-knee amputation under a combined
spinal-epidural block. Three months later he is still complaining of phantom limb pain
despite simple analgesics.

Which treatment has the best evidence to support its use in this scenario?
a. Mirror-box therapy

b. Oxycodone

c. Spinal cord stimulation

d. Ketamine

e. Gabapentin

A19

A 75-year-old female who is being treated with broad-spectrum antibiotics for ventilator-
associated pneumonia develops abdominal distension and diarrhoea. Her white cell count is
20 x 10 and her temperature is 38.9 °C. You suspect that she has Clostridium difficile infection.

The most appropriate first-line treatment would be:

enteral vancomycin 125 mg qds

. enteral metronidazole 400 mg tds

intravenous metronidazole 400 mg tds

. enteral vancomycin 125 mg qds and intravenous metronidazole 500 mg tds
enteral vancomycin 500 mg qds

A20

After the 2007 CEMACH report, the Royal College of Obstetricians and Gynaecologists
published guidance on thromboprophylaxis during pregnancy.

In which of the following clinical scenarios should thromboprophylaxis be continued for at
least 7 days postnatally?

a. Age >35

b. Obesity (BMI >30)

c. Patient requiring antenatal thromboprophylaxis

d. Previous venous thromboembolism

e. Caesarean section in labour

o a0 op

A21

A 10-year-old boy with appendicitis has been listed for an urgent appendicectomy. He has
some mild learning disabilities and is on sodium valproate for his epilepsy. His seizures are
generally well controlled but his mum reports that his last grand-mal seizure was 2 days ago.

In anaesthetizing the child with epilepsy, which of the following is true?

a. Regional blockade or local anaesthetic infiltration should be avoided, since local anaes-
thetic toxicity can present with tonic—clonic seizures

b. Sevoflurane is preferable to isoflurane for maintenance of anaesthesia

Fentanyl is a preferable opioid to alfentanil

d. Atracurium infusion is preferable to rocuronium boluses since higher doses of neuro-
muscular blockers are required

e. Pethidine is a preferable opioid to morphine

o
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A22

A 60-year-old man is referred to your pain management clinic via his GP. He gives a 6-month
history of worsening lumbar back pain that is not eased with rest or simple analgesics. He
suffers from ulcerative colitis, which is well controlled with mesalazine. On examination, he
has a good range of lumbar spine movement, normal power and reflexes but reduced
sensation in the L5 dermatome on the right.

What would be the next step in his management?

a. Arrange a lumbar epidural

b. Prescribe a strong opioid and review in 3 months
c. Refer for a neurological opinion

d. Refer for a course of physiotherapy

e. Request an MRI scan

A23

Pharmacokinetics of anaesthetic drugs in the morbidly obese patient changes significantly.
Which of the following statements with regard to anaesthetic drug dosing in the morbidly
obese is true?
. Thiopentone sodium dose for induction is calculated according to total body weight
. The dose of suxamethonium is calculated on the basis of lean body weight
The dose of hyperbaric bupivacaine 0.5% for subarachnoid block should be halved
. Rocuronium dose depends on total body weight
Propofol used as infusion for total intravenous anaesthesia should be based upon total
body weight

A24

Haemorrhage is one of the top five most common causes of maternal death according to the
2010 CMACE report.

Which of the following is correct regarding blood transfusion in the pregnant state?

a. Red cell alloimmunization is most likely to occur in the second trimester

b. Only Kell-negative blood should be used for transfusion in women of child-bearing age

¢. Massive blood loss may be defined as the loss of one blood volume within a 24-hour period

d. Anti-D prophylaxis is required if a Rh D negative woman receives Rh D positive FFP or
cryoprecipitate

e. The platelet count should not be allowed to fall below 75 x 10°/1 in the acutely bleeding
patient

A25

Cardiac resynchronization therapy (CRT) has a role to play in the management of patients.

o0 o

It is indicated for:

Moderate aortic stenosis

. Paroxysmal atrial fibrillation
Recurrent ventricular tachycardia
. Restrictive cardiomyopathy
LBBB

o a0 o

]



Questions: Paper A

A26

Postoperative cognitive dysfunction (POCD) is increasingly recognized as a cause of post-
operative morbidity.

With regard to its predisposing factors, which of the following statements is true?

a. There appears to be a genetic predisposition

b. Early POCD is more likely in patients with lower levels of education

¢. Prolonged POCD is associated with significant periods of intraoperative hypoxaemia

d. Prolonged POCD is associated with increased duration of anaesthesia

e. Prolonged POCD affects 1% of patients of more than 60 years of age after major surgery

A27

Diabetes is the most common endocrine disorder affecting UK patients. It is a complex
disorder and can have multi-systemic effects, many of which are relevant to anaesthetic
practice.

When managing these patients, which is the greatest consideration?

a. Polydipsia results from a direct effect of increased plasma glucose concentration on the
supraoptic nucleus

b. Patients with autonomic neuropathy have increased variability of their heart rate on
inspiration as they are unable to increase their stroke volume

c. Regional blocks are useful in diabetic patients, and adrenaline should be used to increase
the duration of block

d. Pain in diabetic patients may increase insulin requirements by as much as 20%

e. Undiagnosed infections are present in 4% of diabetic patients

A28

A broncho-pleural fistula is an abnormal communication or a passage between the bronchial
tree and the pleural space, causing a persistent leak.

If these patients are mechanically ventilated, the management strategy should be:
a. Low tidal volumes and high respiratory rate

b. Reduced inspiratory pressures

c. High tidal volumes and low respiratory rate

d. Low inspiratory times and high PEEP

e. High inspiratory times and low PEEP

A29

You are asked to review a 68-year-old woman with shortness of breath and hypotension on
the surgical HDU, 24 hours after an anterior resection for bowel cancer.

Which of the following statements regarding venous thromboembolism (VTE) in this

patient is most true?

a. In high-risk patients p-Dimer tests should be taken before subjecting patients to the
radiation load of a CTPA

b. Around 25% of PTE present with haemodynamic instability

c. Caval filters may increase rates of VIE
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d

€.

A high p-dimer result is highly suggestive of PTE
Patients with suspected PTE should be treated with anticoagulants immediately even if no
imaging is available

A30

Which is the most important consideration that should be observed when performing laser
airway surgery with an endotracheal tube (ETT) in place:

a.
b.
c.

d

Inspired oxygen concentration should be kept as low as possible

Nitrous oxide may help maintain a low F,O,, which will help avoid airway burns
Saline-soaked gauze or pledgets should be placed around the ETT, to eliminate the risk of
ignition

The ETT cuff should be filled with a mixture of methylene blue and saline, to dissipate
heat and make cuff rupture obvious

Efficient smoke evacuation is mandatory near the operating site to protect the surgeon
from smoke plumes
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A1

Answer: e.

The diagnostic criteria for SIADH are:

o Hypotonic hyponatraemia (serum sodium < 135 mmol/l and serum osmolality
< 280 mOsm/1)

o Urine osmolality > serum osmolality

o Urine sodium concentration > 18 mmol/l

o Normal thyroid, adrenal and renal function

o Clinical euvolaemia

SIADH is often a self-limiting disease.

Cerebral salt-wasting syndrome (CSWS) is characterized by renal loss of sodium result-
ing in polyuria, natriuresis, hyponatraemia and hypovolaemia. It is the clinical signs of
dehydration that differentiate it from STADH. CSWS is predominantly associated with SAH
and traumatic brain injury. The biochemical criteria for CSWS are:

¢ Low or normal serum sodium

o High or normal serum osmolality

o High or normal urine osmolality

o Increased haematocrit, urea, bicarbonate and albumin as a consequence of hypovolaemia

Bradshaw K, Smith M. Disorders of sodium balance after brain injury. Contin Educ Anaesth
Crit Care Pain 2008; 8(4): 129-133

A2

Answer: a.

This patient is most likely to be suffering from the central anticholinergic syndrome (CAS).
This is a disorder caused by cerebral penetration of antimuscarinic drugs, leading to a
syndrome of central excitation or depression. It may thus be characterized by emergence
delirium and agitation or by reduced consciousness level and coma.

CAS is frequently associated with peripheral anticholinergic side effects including dry
mouth, tachycardia, blurred vision and urinary retention. Any anticholinergic drug able to

Practice Single Best Answer Questions for the Final FRCA, ed. Hozefa Ebrahim, Khalid Hasan, Mark
Tindall, Michael Clarke and Natish Bindal. Published by Cambridge University Press. © Cambridge
University Press 2013.
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cross the blood-brain barrier may be implicated, including atropine and hyoscine. Other
candidate drugs include antihistamines, antipsychotics, and tricyclic antidepressants, some
of which demonstrate anticholinergic activity.

The diagnosis and treatment of CAS may be assisted by the anticholinesterase drug
physostigmine, though symptoms may recur after its effect ceases.

Nair VP, Hunter JM. Anticholinesterases and anticholinergic drugs. Contin Educ Anaesth
Crit Care Pain 2004; 4: 164-168.

Sinclair RCF, Faleiro R]. Delayed recovery of consciousness after anaesthesia. Contin Educ
Anaesth Crit Care Pain 2006; 6: 114-118.

A3

Answer: b.

This question illustrates an important point with respect to infection control. Facemasks are
only required for staff within the sterile surgical field. Home laundering of theatre clothing is
acceptable as long as the clothing is not worn outside theatre. Forced air warmers that are
appropriately maintained provide filtered air without particles. Footwear covers do not
reduce particles, but reliably contaminate the hands of those using them! Traffic through
the theatre is the most significant source of microparticles and should be minimized,
particularly while the incision is open.

American Society of Anesthesiologists Task Force on Infectious Complications Associated
with Neuraxial Techniques (2010). Practice advisory for the prevention, diagnosis, and
management of infectious complications associated with neuraxial techniques.
Anesthesiology; 112: 530-545.

A4

Answer: d.

Suggamadex is a gamma-cyclodextrin molecule that is indicated for the rapid reversal of
aminosteroid-induced neuromuscular blockade. It is effective when rocuronium or vecuro-
nium have been used (but not pancuronium), the speed of action being slightly slower with
vecuronium. Its rapid and complete reversal of rocuronium-induced blockade may provide a
viable alternative to the use of suxamethonium. It works by binding the neuromuscular
blocker directly and therefore has minimal side effects.

Several dose-finding studies have been performed, and the recommended doses for use
are as follows:

o For reversal of shallow neuromuscular blockade (presence of two twitches on TOF
monitor) - 2 mg/kg

o For reversal of deep neuromuscular blockade (presence of no TOF twitches but a PTC
of 1-2) - 4mg/kg

o For rescue reversal following rocuronium 1.2 mg/kg - after 3 minutes - 16 mg/kg

Sub-therapeutic doses will result in either incomplete reversal or recurrence of the block. There
is no evidence to suggest a difference in reversal time if volatile maintenance has been used, as is
the case with neostigmine. The drug may reduce the activity of hormonal contraceptive agents.
The effect is thought to be equivalent to taking the pill 12 hours too late.

]
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Mirakhur R. Suggamadex for the reversal of NMB. Anaesthesia 2009; 64 (Suppl 1):
45-54

A5

Answer: e.

Anaesthesia for ECT presents a challenge in a remote site. The recommendations from the
AAGBI and RCoA are that a consultant should be responsible for the provision of
anaesthetic services in this area, but a post-fellowship trainee may undertake the lists as
long as they have been trained appropriately and achieved all competencies relating to
anaesthesia in this area. They must have access to a fixed telephone line for immediate
advice and a consultant must be available to provide assistance if needed. An anaesthetic
machine and pipeline oxygen are not mandatory, but there must be a flow-controlled
oxygen supply with a reserve supply immediately available. Full monitoring to AAGBI
standards is mandatory.

Propofol is anticonvulsant and raises the seizure threshold, but is widely used since the
withdrawal of methohexitone (which lowered the seizure threshold). Propofol provides good
haemodynamic stability following the surge of sympathetic activity that is produced.
Etomidate is sometimes used for resistant cases, but results in less cardiovascular stability.
Suxamethonium in a dose of 0.25-1.0 mg/kg is widely used to prevent injury from sudden
and forceful muscular contraction produced as a result of the seizure.

Guidance on Provision of Anaesthetic Care in the Non-theatre Environment. RCoA, Revised,
2011.

Anaesthetic Services in Remote Sites. RCoA, London, 2011 (www.rcoa.ac.uk/docs/Remote-
sites2011.pdf).

A6

Answer: c.

The increasing demand for the provision of anaesthetic services in the MRI scanner requires
the anaesthetist to have a thorough knowledge of the equipment specifications that are
required according to the type and strength of the scanner being used.

To avoid ambiguity, the term MRI compatible is no longer used as there have been
numerous reports of injuries to patients and staff even with equipment that has been certified
as compatible. Two terms are now used as standard to describe the safety of equipment in this
environment:

MR conditional refers to an item that has been demonstrated to pose no known hazards in a
specified environment with specified conditions of use.

MR safe designated equipment presents no safety hazard to patients or personnel when taken
into the MR room providing that instructions concerning its use are correctly followed. There
is, however, no guarantee that it will function correctly or not interfere with the image quality
produced.

The majority of scanners in the UK generate a field strength of 1.5 tesla (T) but, increasingly,
3-T scanners are being installed and in many cases replacing the older 1.5-T machines.
It must not be assumed that equipment conditional at 1.5 T is also conditional at 3 T as this is
usually not the case. The main advantage of 3 T systems is improved image quality, but the
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claims of increased speed and efficiency are debatable. The higher field strength causes more
interference with monitoring and the heating effect is much more evident, making them
unsuitable for children less than 2 years of age.

Temperature probes can risk conducting heat and causing thermal injury but MR
conditional probes are now available.

Association of Anaesthetists of Great Britain and Ireland Guideline 2010. Safety in Magnetic
Resonance Units 2010 - An Update

A7

Answer: d.

Heparin-induced thrombocytopenia is the development of thrombocytopenia due to the
administration of heparin, an anticoagulant. When thrombosis is identified, the condition is
called heparin-induced thrombotic thrombocytopenia (HITT).

There are two problems to consider in this question. Firstly, there is the problem
of HITT. Secondly, the patient requires renal replacement therapy but has clot
formation on the filter membrane reducing its efficiency. As HITT is a prothrombotic
condition, it is insufficient to simply stop heparin administration. An alternative anti-
coagulant should be prescribed, but the first-line strategy would be to administer the fluid
pre-filter.

Aspirin is not an option and warfarin should not be administered in the acute setting as
there is a risk of skin necrosis. LMWH has less risk of HITT formation than unfractionated
heparins but should still be avoided. Alternative anticoagulants include lepirudin and
danaparoid.

Danaparoid is an anticoagulant that works by inhibiting activated factor Xa. It is used as a
heparinoid substitute in HIT. It can be administered intravenously and may cause throm-
bocytopenia. It should be used with caution in asthmatics.

Ahmed I, Majeed A and Powell R. Heparin-induced thrombocytopenia: diagnosis and
management update. Postgrad Med ] 2007; 83: 575-582

A8

Answer: b.

The interscalene approach to the brachial plexus can be used to provide analgesia for the
shoulder, humerus and elbow. It commonly fails to block C8 and T1 and is therefore
known as an ‘ulnar sparing’ block and cannot be used reliably for surgery on the forearm or
hand.

The phrenic nerve is blocked in almost all interscalene blocks, so the block should only
ever be used on one side at a time. Even one-sided blocks have been shown to have a
measurable effect on respiratory mechanics and this should be taken into account when
assessing patients and deciding how to proceed.

The stellate ganglion can be blocked in up to 25% of cases. This would result in Horner’s
syndrome. Five to ten per cent of interscalene blocks result in recurrent laryngeal nerve palsy.

Beecroft CL, Coventry DM. Anaesthesia for shoulder surgery. Contin Educ Anaesth Crit Care
Pain 2008; 8(6): 193-198.

]
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A9

Answer: b.

The main cause of the agitation in this ventilated patient is hyponatraemia. Hyponatraemia is
a common complication post brain injury and it is essential to find out the underlying cause
in order to guide further treatment. The two most important differential diagnoses in a
patient with a brain injury are syndrome of inappropriate ADH (SIADH) and cerebral salt-
wasting syndrome (CSWS). Both are characterized by low serum sodium and raised urinary
sodium and urine osmolality, but there are some important distinctions between the two.

The patient with CSWS produces large volumes of urine which results in plasma volume
depletion. They will appear dehydrated and show signs of hypovolaemia (which may explain
the tachycardia and hypotension in this case). In SIADH, low volumes of concentrated urine
are produced, and patients tend to be euvolaemic.

As a result, the management of the two is extremely different. Whilst STADH is treated
with fluid restriction and demeclocycline 600-1200 mg/day to inhibit the renal response of
ADH, CSWS requires restoration of plasma volume and sodium levels. This can be initially
done with 0.9% NaCl, although hypertonic saline can be considered. Fludrocortisone 0.1-
0.4 mg/day is given in resistant cases for postural hypotension.

Desmopressin is synthetic vasopressin and is used in the treatment of cranial diabetes
insipidus and von Willebrand’s disease.

Bradshaw K, Smith M. Disorders of sodium balance after brain injury. Br ] Anaesth CEACCP
2008; 8: 129-133

A10

Answer: a.

Migraine occurs in 15% of the UK adult population. It is estimated that 190 000 attacks are
experienced every day, with three-quarters of those affected reporting disability. Those who
suffer migraine attacks typically give an account of recurrent episodic moderate or severe
headaches lasting part of a day or up to 3 days and that can be associated with gastrointestinal
symptoms. Migraine can also occur with or without an aura with its principal differential
diagnosis being tension-type headache.

The evidence for many acute anti-migraine drugs is lacking. For aspirin/metoclopramide
in combination, the evidence is better, and for the ‘triptans’ it is generally good.
Recommended analgesic doses for acute migraine are typically greater than standard doses
to achieve rapid therapeutic levels against a background of gastric stasis. These drugs should
be used without codeine or dihydrocodeine. In fact, narcotics are not recommended for the
emergency treatment of migraine as their use can be associated with delayed recovery.

In this question a rapid response is required and sumatriptan subcutaneously is the
triptan of choice as only sumatriptan offers this option. However, some specialists favour
diclofenac 75 mg intramuscularly, which can be given alone or in combination with an
antiemetic. In addition, rehydration with intravenous saline is advisable.

The other options b, d and e are all used in the prophylactic treatment of migraine.

MacGregor EA, Steiner TJ, Davies PTG. Guidelines for All Health Professionals in the
Diagnosis and Management of Migraine. 3rd edn, 2010. Hull: British Association for
the Study of Headache
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A1

Answer: e.

Gastrointestinal decontamination is not recommended for routine use in patients sub-
jected to oral poisoning since it may be associated with unpleasant and potentially hazard-
ous side effects. Furthermore, it is very unlikely to be effective beyond 1 hour after poison
ingestion.

The most appropriate method for this patient is activated charcoal. Activated charcoal
weakly binds most drugs and allows their elimination without absorption. If a dose of 1 g/kg
is administered 30 minutes after poisoning, it reduces drug absorption by 90%, reducing to
30% at 1 hour. It should not be administered after 1 hour, nor should it be used in poisoning
with the following drugs:

e Iron

o Ethylene glycol
o Lithium

e Methanol

o Acids

o Alkalis

o Corrosive drugs

Repeated doses of activated charcoal at 6-hourly intervals may be of benefit in cases of
poisoning with enteric-coated drugs. Ipecacuanha is an emetogenic drug which induces
vomiting within 20 minutes of administration. Its use is not recommended by the European
Association of Poisons Centres and Clinical Toxicologists.

Whole bowel irrigation with 1.5 to 2 litres/hour of polyethylene glycol is not recom-
mended for routine use in poisoning, though it may be effective when used to treat ingestion
of sustained-release preparations.

Gastric lavage has been used to clear the stomach of drug fragments within one hour of
drug ingestion, though its use is unsupported by evidence of clinical effectiveness. It may be
associated with significant complications such as pulmonary aspiration.

Ward C, Sair M. Oral poisoning: an update. Contin Educ Anaesth Crit Care Pain 2010;
6-11.

A12

Answer: a.

The Parkland formula for resuscitation of burns patients is:

o Fluid requirements = TBSA burned(%) x wt (kg) x 4ml
o (Give half of total requirements in first 8 hours, then give second half over next 16 hours.)
o The fluid administered is Hartmann’s solution.

For the purposes of this question you need to estimate the fluid requirements based on total
body surface area (TBSA) burned and not just full thickness burn surface area.
Using the rule of 9s the TBSA burned can be calculated:

]
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The Rule of Nines

Chest 9%
Abdomen 9%
Back 18%
Right Arm 9%
Right Leg 18%

Total 63%

Fig. A12. The rule of nines.

Chest 9%
Abdomen 9%
Back 18%
Right arm 9%
Right leg 18%
TBSA =63%

Therefore, estimated fluid requirements are:
63 x70 x4 =17 640 ml of Hartmann’s solution
8820 ml (i.e. half) should be given in the first 8 hours

Bishop S, Maguire S. Anaesthesia and intensive care for major burns. Contin Educ Anaesth
Crit Care Pain Doi: 10.1093/bjaceaccp/mks001 first published online 23rd February, 2012

A13

Answer: c.

Knowledge of specialized paediatric cardiac surgery is not required for the diploma of the
FRCA. However, it does require understanding of the fetal circulation.

HLHS is a rare congenital cardiac lesion characterized by underdevelopment of the left
ventricle, outflow tract, mitral valve and aortic valve. The right ventricle receives venous
return and ejects into the pulmonary circulation in the normal manner, but the only route for
blood to take into the systemic circulation is via the ductus arteriosus (an example of a duct-
dependent circulation). The duct can be kept open for the first few days with a prostaglandin
infusion, but surgical correction is always required.

Surgical repair occurs in three stages:

1. (Modified) Norwood procedure (neonatal period);
2. Cavopulmonary shunt;
3. Total cavopulmonary connection (usually around 4 years old).

If these patients require critical care or anaesthesia for surgery at a future date, a key aspect of
management is to maintain a high circulating volume and central venous pressure as
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pulmonary blood flow is now dependent on venous pressure and venous return rather than
ventricular function.

Barron DJ, Kilby MD, Davies B et al. Hypoplastic left heart syndrome. Lancet 2009; 374 (15):
551-564

A14

Answer: b.

Fibromyalgia is a chronic pain condition, which is extremely difficult to treat effectively.
Treatment in chronic pain clinics has varying success between patients and may be focused
more on coping strategies, rather than on analgesia.

A variety of drugs have been trialled with mixed results. TCAs have been shown to be
beneficial in some cases. They work by reducing 5-HT reuptake and improve pain as well as
sleep in some patients. SSRIs do indeed improve mood. This may have some beneficial effect
on the patient’s coping skills, but has not been shown to have any benefit in terms of reported
pain scores. MAOIs have a wide range of benefits including reduced pain, improved mood
and sleeping patterns and reduced daytime fatigue.

Lidocaine infusions are sometimes used but in lower doses than this. Generally, 3-5 mg/
kg is used over 1-2 hours. ECG monitoring and trained assistance are recommended if IV
lidocaine is to be used. TENS therapy is a potentially useful form of pain control.

Dedhia JD, Bone ME. Pain and fibromyalgia. Contin Educ Anaesth Crit Care Pain 2009; 9 (5):
162-166

A15

Answer: d.

IABP not only improves the function of the left ventricle, but also has a favourable effect on
the right ventricle. The pressure gradient between the aorta and the left ventricle increases
when the IABP balloon inflates during diastole. This increases the coronary blood flow,
hence improving the oxygen delivery to the myocardium. During systole, the balloon
deflates, which decreases the afterload of the left ventricle. The coronary blood flow, in
patients suffering from severe coronary artery disease depends directly on the diastolic
perfusion pressure. Since the IABP increases the diastolic pressure, the coronary blood
flow increases in these patients. The increased cardiac output improves the renal blood
flow, which may increase up to 25%. The urine output occasionally decreases after initiating
the TABP, which may be due to inappropriate placement of the balloon. Haemolysis may
decrease the haemoglobin levels and the haematocrit by up to 5%.

Krishna M, Zacharowski K. Principles of intra-aortic balloon pump counterpulsation.
Contin Educ Anaesth Crit Care Pain 2009; 9(1): 24-28

A16

Answer: e.

Managing an uncooperative child is a major challenge and requires forethought, particularly
if the child has learning difficulties.
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The preoperative assessment is a time when reassurance can be offered to both the child and
the parents or carers. It is important to adopt a relaxed tone, to use language appropriate for the
child’s age and to avoid using jargon. In children with mental disorders, establishing a rapport
can be difficult. Predictive factors for children who may be distressed at induction include:

o Age between 1 and 3

o Shy, withdrawn behaviour

e Anxious parents

o Previous negative hospital experiences

Management strategies can be psychological and/or pharmacological. Psychological inter-
ventions include prehospital visits and play therapy. The presence of a parent at induction is
commonplace, though this may be more of benefit to the parent than the child.

The most common sedative used in the UK is midazolam. Following an oral dose of
0.5 mg/kg, a peak effect is seen within 20-30 minutes. It is suitable for both in-patient and
day-case surgery. Midazolam can also be given as an intranasal and sublingual preparation.

Ketamine is highly lipid soluble and rapidly absorbed. An oral dose of 5-8 mg/kg will
produce a peak effect in 20-25 min. However, this dose can be associated with emergence
reactions, particularly after short procedures, and the child will require careful postoperative
observation and a quiet environment to recover in.

The physical restraint of children should only be used as an option of last resort and
requires the prior agreement of the child’s parents. The parents may wish to be involved and
minimal force should be used by all involved.

Tan L, Meakin G. Anaesthesia for the uncooperative child. Cont Educ Anaesth Crit Care Pain
2010; 10(2): 48-52

A17

Answer: c.

The pleural space typically contains a small amount of alkaline fluid, pH 7.6, which has a low
amount of protein, <1.5 g/l.

Transudates have a protein concentration of <30 g/l and causes include congestive heart
failure, nephrotic syndrome, cirrhosis with ascites and peritoneal dialysis.

Exudates have a protein concentration of >30 g/l and causes include malignancy, para-
pneumonic effusions, PE, connective tissue diseases and subphrenic abscess. Exudative
effusions meet at least one of Light’s criteria, transudative effusions meet none:

(i) The ratio of pleural fluid protein to serum protein is >0.5;
(ii) The ratio of pleural fluid LDH and serum LDH is >0.6;
(iii) Pleural fluid LDH is more than two-thirds normal upper limit for serum

Paramasivam E, Bodenham A. Pleural fluid collections in critically ill patients. Contin Educ
Anaesth Crit Care Pain 2007; 7(1): 10-14

A18

Answer: e.

Patients undergoing amputation are almost certainly going to be left with some persistent
phantom phenomena after the procedure. It is thought that changes at the level of both the
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peripheral and central nervous systems are involved in inducing and maintaining phantom
pain. Predictors of phantom pain include lower limb procedures, bilateral amputations,
pre-existing pain and adulthood. Though pre-emptive regional anaesthesia might be thought
to reduce the risk of persistent phantom pain developing, this has been refuted in the
literature. If pre-amputation pain has been existing for some time, a preoperative epidural
is unlikely to eradicate the ‘memory’ of this pain in the central nervous system. The use of
tricyclic antidepressants such as amitriptyline and anticonvulsants, namely gabapentin, have
the best level of evidence for efficacy in the literature. Ketamine does have some evidence to
support its use, though more trials are needed. The benefits of mirror-box therapy and spinal
cord stimulation remain unproven. Treatment of phantom limb pain is difficult and combi-
nations of therapies are usually required.

Nikolajsen L. Phantom limb pain, in Stannard CF, Kalso E, Ballantyne ] Evidence-Based
Chronic Pain Management, 1st edn, 2010; Wiley-Blackwell: 237-247

Jackson MA, Simpson KH. Pain after amputation. Contin Educ Anaesth Crit Care Pain 2004;
4(1):20-23

A19

Answer: a.

Patients with mild disease may not require specific Clostridium difficile antibiotic treatment.
If treatment is required, oral metronidazole is recommended (dose: 400-500 mg tds for 10—
14 days), as it has been shown to be as effective as oral vancomycin in mild to moderate CDI.
For patients with moderate disease, a 10- to 14-day course of oral metronidazole is the
recommended treatment (dose: 400-500 mg tds). This is because it is cheaper than oral
vancomycin and there is concern that overuse of vancomycin may result in the selection of
vancomycin-resistant enterococci. For patients with severe CDI, oral vancomycin is pref-
erable (dose: 125 mg qds for 10-14 days). This is because of relatively high failure rates of
metronidazole and a slower clinical response to metronidazole compared with oral vanco-
mycin treatment. No single parameter alone is highly predictive of severe CDI. Current
recommendations use any of the following to indicate severe CDI and so to use oral
vancomycin in preference to metronidazole:

e WCC>15 x 10”/k

o Acutely rising blood creatinine (e.g. >50% increase above baseline)
o Temperature >38.5°C

o Evidence of severe colitis (abdominal signs, radiology)

In severe CDI cases not responding to oral vancomycin 125 mg qds, high-dose oral vanco-
mycin (up to 500 mg qds) plus intravenous (iv) metronidazole 500 mg tds are recommended.

Department of Health and Health Protection Agency Guidelines. Clostridium difficile infec-
tion: how to deal with the problem. December 2008

A20

Answer: e.

a. and b. are single low-risk factors for VTE. Fewer than two low-risk factors is not an
indication for postnatal thromboprophylaxis. Other low-risk factors include: parity >3,
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smoker, elective C-section, any surgical procedure in the puerperium, gross varicose veins,
current systemic infection, immobility, pre-eclampsia, mid-cavity rotational operative deliv-
ery, prolonged labour, PPH >1 litre or blood transfusion.

c. and d. are high-risk factors for VTE. Either of these alone would mandate at least 6
weeks postnatal thromboprophylaxis.

e. is an intermediate-risk factor for VTE. Thromboprophylaxis should be continued for at
least 7 days postnatally. Other intermediate-risk factors include: asymptomatic thrombo-
philia, BMI >40, prolonged hospital admission, medical comorbidities, e.g. heart or lung
disease, SLE, cancer, IV drug user, two or more low-risk factors.

Green-top Gudeline No. 37a. Reducing the Risk of Thrombosis and Embolism During
Pregnancy and the Puerperium. RCOG http://www.rcog.org.uk/womens-health/clinical-
guidance/reducing-risk-of-thrombosis-greentop37a Accessed 20/02/2012

A21

Answer: c.

In assessing a child with epilepsy it is important to elucidate the cause and nature of
the disease in that patient (frequency of seizures, date of last seizure and medication
regime). Preoperatively the child may be very anxious and since hyperventilation (hypo-
carbia) reduces the seizure threshold consideration of benzodiazepine premedication for
elective surgery could be made. Clearly intraoperatively normocarbia should also be
achieved.

Induction with sevoflurane, nitrous oxide and oxygen in the uncooperative child is not
contraindicated; however, the preferable induction technique would be intravenous induction.
Sevoflurane may cause epileptiform EEG changes, particularly in higher concentrations or
with hypocarbia. Isoflurane is a good choice for maintenance since it suppresses epileptiform
EEG activity particularly at >1 MAC and causes isoelectric EEG at >2 MAC.

Hepatic enzyme induction secondary to medication leads to resistance to non-
depolarizing neuromuscular blockers, and their dose and frequency may need to be
increased. Large doses or prolonged infusions of atracurium should be avoided since the
metabolite, laudanosine, has epileptogenic potential.

There have been concerns that regional blockade may reduce the seizure threshold or
confuse the clinical picture by risking convulsions from toxicity. They are not contraindi-
cated, however. Alfentanil and the metabolites of pethidine are epileptogenic and should be
avoided.

Intraoperatively, the anaesthetist should be vigilant to the possibility of masked or non-
convulsive seizure activity. Signs may be ambiguous, such as sudden unexplained increases
in end-tidal carbon dioxide, tachycardia, hypertension, increased muscle tone, pupil dilata-
tion and increased oxygen consumption. Treatment involves administering 100% oxygen,
deepening anaesthesia (+/- administration of an anticonvulsant such as propofol, thiopen-
tone or benzodiazepine) and correcting precipitant factors (hypoxia, hypocarbia or
hypoglycaemia).

Barakat, A, Mallory, S. Anaesthesia and childhood epilepsy. Contin Educ Anaesth Crit Care
Pain 2011; 11(3): 93-98
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A22

Answer: e.

The peril of chronic pain management is to fail to recognize an organic cause for pain, such
as a malignancy or cauda equina syndrome. ‘Red flags’ are elements of a patient history or
examination that are suggestive of a serious underlying pathology. The red flags in the given
scenario are his age, his sensory disturbance and his use of mesalazine, a mild
immunosuppressant.

Red flag conditions and the symptoms associated with them are given below:

Cauda equina syndrome Saddle anaesthesia
Sphincter disturbance
Progressive motor/sensory disturbance

Tumour/infection Presentation <20 or >55 years
Rest pain/night pain/thoracic pain
Systemically unwell/fever
Unexplained weight loss
Immunosuppression, HIV, iv drug use

Fracture Trauma
Osteoporosis

Jackson MA, Simpson KH. Chronic back pain. Contin Educ Anaesth Crit Care Pain 2006;
6(4): 152-155

A23

Answer: e.

In obese patients, the volume of the central compartment is unchanged, but the volume of
distribution of the highly fat-soluble drugs such as barbiturates increases greatly. For such
drugs, the induction dose should be based on ideal body weight (IBW), as their peak plasma
concentration is the same as when the dose is adjusted according to the patient’s cardiac
output.

Propofol, despite being a highly fat-soluble drug is not dosed according to the IBW but as
per total body weight (TBW), as it has a very high clearance. At a steady state, its volume of
distribution and clearance are relative to TBW. The same is true when using propofol
infusions for TIVA.

Neuromuscular blocking drugs are water soluble and have a negligible change in the
volume of distribution. Dosing by lean body weight (LBW) is more accurate (LBW = IBW +
20%). Suxamethonium doses, when used for rapid sequence induction should be calculated
according to the TBW as it ensures good conditions for intubation.

Local anaesthetics should be calculated as per the IBW due to the risk of toxicity at higher
doses. When used neuraxially, the dose should be decreased by 25%. This is because the
volume of the epidural space in the obese is reduced due to presence of excess fat and
engorged veins. The appropriate dosing scale for most anaesthetic drugs including opioids in
the obese is usually LBW.

]
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Lotia S, Bellamy MC. Anaesthesia and morbid obesity. Contin Educ Anaesth Crit Care Pain
2008; 8(5): 151-156

Ingrade J, Lemmens HJM. Dose adjustment of anaesthetics in the morbidly obese.
Br J Anaesth 2010; 105(Suppl 1): i16-i23

A24

Answer: c.

Red cell alloimmunization is most likely to occur in the third trimester. Accordingly, no
pretransfusion blood sample should be more than 7 days old and ideally, should be fresh.
Kell-negative blood should be used for transfusion in women of child-bearing age, unless that
woman is already Kell-positive. FFP or cryoprecipitate may contain small amounts of red cell
stroma, but sensitization is most unlikely as stroma is less immunogenic than intact red cells,
therefore anti-D prophylaxis is not required following Rh-positive FFP or cryoprecipitate
transfusion. The platelet count should not be allowed to fall below 50 x 10°/1 in the acutely
bleeding patient; however, a transfusion trigger of 75 x 10°/1 is recommended to provide a
safety margin.

Rege K, Bamber J, Slack MC. et al. 2008. Blood Transfusion in Obstetrics. London: Royal
College of Obstetricians and Gynaecologists

British Committee for Standards in Haematology Blood Transfusion Task Force.
Guidelines for the use of FFP, cryoprecipitate and cryosupernatant. Br J Haematol
2004; 126: 11-28.

A25

Answer: e.

CRT (biventricular pacing) may have a role to play in patients with LBBB. Restrictive
cardiomyopathy does not usually require manipulation of the coordinated electrical
activity of the heart. In some situations it may become appropriate, but there is simply
not enough information in option d. to justify it as single best answer. CRT is of no specific
benefit in the patient with valvular heart disease or supraventricular dysrhythmias. An
automated internal cardiac defibrillator (AICD) would be more appropriate in the patient
with recurrent VT.

Zareba W, Klein H, Cygankiewicz I. et al. Effectiveness of cardiac resynchronization therapy by
QRS morphology in the multicenter automatic defibrillator implantation trial - cardiac
resynchronization therapy (MADIT-CRT). Circulation 2011; 123(10): 1061-1072

A26

Answer: b.

The simple definition of postoperative cognitive dysfunction (POCD) would be a long-
term, possibly permanent, disabling deterioration in cognitive function following surgery.
The risk of prolonged POCD is approximately 10% following major surgery in patients
over 60 years of age and the incidence may be as high as one in three in patients over 80
years of age. The aetiology of POCD is unclear. Mechanisms such as perioperative
hypoxaemia and ischaemia have been suggested but, surprisingly, this is not supported
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by evidence. Also, regional anaesthesia (in the place of general anaesthesia) probably
reduces early POCD but not prolonged POCD. Increased inflammatory activity may
play a role in early POCD - elevated C-reactive protein is associated with cognitive
dysfunction in hip fracture patients.

Predisposing factors for POCD:

Early POCD Prolonged POCD

Increasing age Increasing age only
GA rather than RA

Duration of anaesthesia

Lower level of education

Reoperation

Postoperative infection

An awareness of the issue of POCD is essential, particularly when contemplating major
surgery in the elderly and the issue should be discussed with patients and their families.

Fines DP, Severn AM. Anaesthesia and cognitive disturbance in the elderly. Contin Educ
Anaesth Crit Care Pain 2006; 6 (1): 37-40

Deiner S, Silverstein JH. Postoperative delirium and cognitive dysfunction. Br | Anaesth
2009; 103 (Suppl 1): i41-i46

A27

Answer: d.

Polydipsia in diabetics results from fluid loss due to the osmotic diuretic effect of raised
glucose. This is also the mechanism by which DKA produces dehydration and leads to
acidosis. As treatment is introduced, plasma glucose falls below the renal threshold. Polyuria
resolves as glucose no longer exerts an osmotic effect from within the renal tubules. As
polyuria decreases and fluids are replaced, thirst, and therefore polydipsia, also resolve.

Patients may have sympathetic or parasympathetic autonomic neuropathy, or both. In
those with parasympathetic neuropathy, the normal sinus arrhythmia associated with inspi-
ration is reduced.

Regional blocks are useful in diabetic patients as they reduce the stress response and can
aid postoperative glucose control. There is debate whether adrenaline should be used, as
blood supply may already be compromised to the periphery.

Pain is associated with a stress response. In diabetic patients the stress response can
increase insulin requirements. This is one reason for placing patients on a ‘sliding scale’
infusion if they are undergoing major surgery.

Occult infections are present in over 15% of diabetic patients.

Flynn MD, O’Brien IA, Corrall R]. The prevalence of autonomic and peripheral neuropathy
in insulin-treated diabetic subjects. Diabet Med 1995; 12: 310-313

Williams BA, Murinson BB. Diabetes mellitus and subclinical neuropathy: a call for new
paths in peripheral nerve block research. Anesthesiology 2008; 109: 361-362

=]
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A28

Answer: b.

Patients with bronchopleural fistulas have a persistent leak, which interferes with re-expansion
of the lung in spite of a chest drain. The mainstay of treatment in these patients is maintaining
oxygenation and ventilation and decreasing the air leak through the fistula. Most fistulae heal
spontaneously with time, over a few days. The ventilation strategy includes using low tidal
volumes and respiratory rate along with low inspiratory pressures, inspiratory times and low
PEEP. In these patients, one should accept permissive hypercapnia and low oxygen saturations.

Paramasivam E, Bodenham A. Air leaks, pneumothorax and chest drains. Contin Educ
Anaesth Crit Care Pain 2008; 8(6): 204-209

A29

Answer: c.

The total incidence including perioperative cases is between one and two per thousand
population per year. Pulmonary embolism is under-diagnosed in the perioperative period.

The value of the p-dimer test is in exclusion rather than confirmation of the diagnosis. A
low p-dimer makes thromboembolism an unlikely diagnosis. High p-dimers can be caused
by a range of pathologies (such as surgery itself) and are not necessarily proof of throm-
boembolism. CTPA is now the investigation of choice in suspected PTE. Most departments
will be able to organize them fairly rapidly, but anti-coagulation should not be delayed as the
condition has a mortality of around 30%, with around 10% dying acutely within the first hour
after the embolism. Patients who are too unstable to have a CTPA should have bedside
echocardiography and, if PTE or right heart failure is detected, they should be considered for
thrombolysis on this basis. Haemodynamic instability is uncommon except in massive PTE,
which accounts for around 5% of the total number of cases.

Patients with large but not total occlusion (around 25% of cases) may be haemodynami-
cally stable, but will often show signs such as right heart strain on echocardiograms. Vena
cava filters have been shown in some studies to increase VTE. They are used in cases where
interim prophylaxis is required and anticoagulant therapy would be hazardous.

ESC Task Force for the Diagnosis and Management of Acute Pulmonary Embolism Guidelines
on the diagnosis and management of acute pulmonary embolism. Eur Heart ] 2008; 29:
2276-2315

Van Beek EJR, Elliot CA, Kiely DG. Diagnosis and initial treatment of patients with suspected
pulmonary thromboembolism. Contin Educ Anaesth Crit Care Pain 2009; 9 (4): 119-124

A30

Answer: a.

Saline-soaked gauze will reduce, but not eliminate the risk of fire. Smoke evacuation is to
reduce the risk of combustion, not to protect the surgeon. Maintaining a low F,O, to reduce
the risk of combustion is more important than using methylene blue to signal cuff rupture.
Double cuff laser tubes are also available.

Schramm VL Jr, Mattox DE, Stool SE. Acute management of laser-ignited intratracheal
explosion. Laryngoscope 1981; 91(9,1): 1417-1426
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B1

A 45-year-old male returns from theatre after quadruple bypass surgery. He has a pulmonary
artery catheter in situ and develops a sustained ventricular tachycardia as you attempt to float
the catheter.

The most appropriate step in management would be:
Administration of intravenous amiodarone
. Electrical cardioversion

Removal of the catheter tip from the right ventricle
. Correction of electrolytes
. Administration of intravenous lidocaine

4

b
c.
d
e

B2

A 38-year-old alcoholic male is admitted with severe upper abdominal pain of 24 hours’
duration. Infected peri-pancreatic necrosis is confirmed on a computed tomography scan.

The most appropriate initial management is:

Immediate laparotomy and pancreatic resection

b. Percutaneous drainage of necrotic tissue

c. Endoscopic retrograde cholangiopancreatography (ERCP)

d. Conservative treatment with broad spectrum antibacterials

e. Minimally invasive retroperitoneal approach to pancreatic resection

®

B3

A 55-year-old female with previous mitral valve replacement (mechanical valve) for rheu-
matic heart disease presents with a 3-week history of increasing lethargy and intermittent
febrile episodes. Blood cultures have grown Staphylococcus aureus and she has been com-
menced on flucloxacillin. A transthoracic echocardiogram performed on admission demon-
strated a normal-looking mitral valve prosthesis. Following a period of initial improvement,
she becomes more unwell, developing increasing dyspnoea, tachycardia (heart rate 130 and
irregular) and embolic phenomena such as peripheral vasculitic lesions.

What is the next best step?
a. Consent for mitral valve repair

Practice Single Best Answer Questions for the Final FRCA, ed. Hozefa Ebrahim, Khalid Hasan, Mark
Tindall, Michael Clarke and Natish Bindal. Published by Cambridge University Press. © Cambridge
University Press 2013.
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b. Consent for mitral valve replacement

¢. Repeat blood cultures to detect the emergence of multi-resistant organisms
d. Arrange for a repeat transthoracic echocardiogram

e. Arrange for a transoesphageal echocardiogram

B4

A 78-year-old female has undergone an aortic valve replacement 6 hours previously. She is
hypotensive with increasing vasopressor requirements and her central venous pressures are
elevated. She develops a severe bradycardia and you are unable to feel a carotid pulse. There is
no response to 3 mg of atropine administered via a central line or to epicardial pacing.

The next most appropriate step would be:
a. Increase epicardial pacing output

b. Administration of isoprenaline

¢. Administration of fluid challenge

d. Emergency resternotomy

e. Correction of electrolytes

B5

You are called to the emergency department to see a 45-year-old male who has been found in
his garage with his car engine running. His face is a cherry-red colour in appearance, he has a
GCS of 12 and the pulse oximeter reads 100% whilst breathing room air.

Your initial priority would be to:

a. Intubate and ventilate the patient

b. Make arrangements for transfer to a facility capable of providing hyperbaric
oxygen therapy

c. Deliver high flow (15 litres/minute) oxygen via a non-rebreathe mask

d. Check blood glucose level

e. Administer intravenous steroids to reduce airway oedema

B6

You are called to the emergency department to see a 30-year-old male who has a history of
intravenous drug use. He has been found semiconscious on the floor at home. His friend
states that he is unsure how long he had been lying on the floor. His creatinine kinase result is
5000 units/l. The arterial blood gas shows pH 7.28, pO, 13.5kPa, pCO, 3.3kPa and K"
5.5 mmol/l.

The initial most appropriate management step would be to:

a. Administer 50 ml 50% glucose with 10 iu insulin

b. Administer 100 mmol of 8.4% sodium bicarbonate

¢. Administer 100 mg iv furosemide

d. Increase fluid administration to maintain a urine output of >100 ml/hour
e. Start renal replacement therapy

B7

A previously well 9-year-old boy presents to the emergency department with diabetic
ketoacidosis. His initial pH was 7.1 with a pCO, <2 kPa and lactate 1. He is initially treated
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with insulin and fluid replacement. He receives 40 ml/kg of 0.9% saline over 3 hours. You are
called to review because he has become increasingly drowsy.

What is the most likely cause of his deterioration?
Hypoglycaemia

. Cerebral oedema

Hypernatraemia

. Hypokalaemia

Exhaustion

B8

While on-call for the labour ward, you attend a cardiac arrest of a 33-year-old woman. Thirty
minutes earlier, you inserted an epidural for labour analgesia. On arrival, CPR is in progress,
it appears that the epidural-giving set has been mistakenly connected to the patient’s
peripheral cannula.

o o0 o

Which of the following would be considered correct in this patient’s management?

a. 2% lipid emulsion, given as an initial bolus of 1.5 ml/kg, with a maximum of four
repeat boluses

b. 2% lipid emulsion, given as an initial bolus of 1.5 ml/kg over 1 minute, with repeat
doses not exceeding 15 ml/kg per hour

¢. 2% lipid emulsion, given as an initial bolus of 1.5 ml/kg over 1 minute, followed by
an infusion at 30 ml/kg per hour

d. 20% lipid emulsion, given as an initial bolus of 1.5 ml/kg over 1 minute, followed by
an infusion at 15 ml/kg per hour

e. 20% lipid emulsion, given as an initial bolus of 1.5 ml over 1 minute, with a maximum
of three further repeat boluses

B9

All anaesthetic drugs are associated with cardiovascular changes. Optimizing patient out-
comes requires knowledge of the effects of particular agents, how to offset them and when
they might be advantageous.

Regarding anaesthetic agents, which statement is most correct?

a. At three times the MAC, all anaesthetic vapours cause coronary steal

b. Anaesthetic preconditioning reduces postoperative myocardial infarction
c. All anaesthetic vapours cause a degree of myocardial damage

d. All anaesthetic vapours are cardioprotective

e. All opioids are cardioprotective

B10

You are assessing a 39-year-old male in your chronic pain management clinic. He gives you a
6-month history of pain in his lower back. There is no history of trauma and he is otherwise
well. Your examination is unremarkable. He takes regular paracetamol and ibuprofen, which
slightly ease the pain.

After discussing analgesic options, what would be the next step in your management of this
patient?

a. Offer a course of physical therapy

7]
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b. Offer transcutaneous electrical nerve stimulation (TENS)
c. Prescribe gabapentin

d. Request a lumbar spine MRI

e. Request a lumbar spine X-ray

B11

With regard to intraoperative cell salvage (ICS), which of the following statements is true?
Malignant disease is an absolute contraindication to the use of ICS

b. NICE have not approved the use of ICS during obstetric haemorrhage

c. Itis not safe to aspirate iodine into the ICS system

d. It is safe to aspirate all antibiotics into the ICS system

e. Jehovah’s Witnesses will not accept transfusion with ICS blood

g

B12

Acromegaly is an important anaesthetic consideration.

Which of the following statements regarding acromegaly is most accurate?

a. Itis caused by excessive growth hormone secretion before fusion of the epiphysial
plates at puberty

b. It is associated with hypoglycaemia due to the effects of growth hormone on the beta
cells of the pancreas

c. Upper airway obstruction is unusual because the structures of the oropharynx are
larger than normal

d. Supplemental thyroxine may be required because TSH release is reduced.

e. Treatment is by hypophysectomy but care must be taken to avoid giving steroids
intraoperatively as the adrenals are hypertrophied in these individuals.

B13

Cardioplegia solutions are primarily used to arrest myocardial contraction and facilitate cardiac
surgery. They have a number of other important properties, and knowledge of the type of
cardioplegia to be used along with the delivery method can influence anaesthetic delivery.

Which of the following is the most accurate statement?

Retrograde cardioplegia delivery requires a competent aortic valve

. Cardioplegia should be slightly hypo-osmolar

Anterograde cardioplegia delivery produces more rapid cardiac arrest than retrograde
. Cold cardioplegia reduces reperfusion injury

Cardioplegia requires around 12 mmol/l of potassium

B14

During an emergency repair of an abdominal aortic aneurysm, your strategy to reduce the
risk of postoperative renal impairment involves:

a. Maintaining an adequate extracellular fluid volume and perfusion pressure

b. A dose of 40 mg of furosemide just before the aortic clamp goes on

c. A dose of mannitol of 0.25 mg/kg after induction

d. Dopamine at 3 pg/kg/min

e. Maintaining a central venous pressure of 4-7 mmHg
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B15

You are asked to see a lady in the recovery area. She has a history of hyperthyroidism and has
just undergone a knee arthroscopy under general anaesthesia. She had to undergo a rapid
sequence induction for gastro-oesophageal reflux disease. She is tachycardic, hypertensive,
has a temperature of 40 °C and is agitated. Her muscle tone is flaccid and she is also vomiting.
The mainstay of your management plan is:
a. Administration of analgesia and an antiemetic, as she may be in pain
b. Administration of 2-3 mg/kg of dantrolene sodium IV, as this may be malignant
hyperthermia
c. Re-intubation and sedation until the cause of the problem can be ascertained
d. Propranolol in 1-mg increments, hydrocortisone and propylthiouracil, as this may be
a thyroid storm
d. Administration of 50 ug/kg of neostigmine, as she may be inadequately reversed

B16

You are asked to review a child who has undergone a tonsillectomy two hours ago.

Which of the following statements is most accurate, with regards to a post-tonsillectomy

bleed?

a. Primary haemorrhage is often due to NSAID use

b. Secondary haemorrhage is more likely to result in hypovolaemic shock than primary
haemorrhage

c. If the patient was intubated without difficulty at their first anaesthetic it is unlikely
that the airway will present difficulty now

d. Gas induction with sevoflurane is reasonable despite the presence of blood
in the stomach

e. Rapid sequence induction is mandatory because the patient cannot be adequately
starved

B17

You are asked to assess a patient in the obstetric clinic who has von Willebrand’s disease. She
is keen to have an epidural for labour if required. There are several types of this disease.

Which type commonly gets better during pregnancy?
Type 1

. Type 2A

Type 2B

. Type 2M

Type 3

B18

The anhepatic phase of liver transplantation is associated with many physiological
derangements.

o a0 o

Which of the following best describes these derangements and the subsequent management?
a. Hypocalcaemia with myocardial depression may develop secondary to the citrate

load from blood products and the inability to metabolize it. This can be treated

with calcium administration
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. A low cardiac output, which should be corrected with aggressive fluid management

. A progressive metabolic alkalaemia, treated with acetozolamide

. Fibrinolysis, which is prevented by administration of antifibrinolytic drugs

. The absence of production of clotting factors, which necessitates immediate administra-
tion of FFP

B19

A 23-year-old, female, ex-intravenous drug user attends the pain clinic with a 3-month
history of lower back pain, which does not radiate down the lower limbs. There is no history
of trauma, nor are there any features of cauda equina syndrome.

What should be done next?

a. Advise physiotherapy

b. Offer a TENS machine

c. Start on amitriptyline 10 mg po nocte

d. Arrange an MRI scan of the lumbar spine
e. Refer for pain management programme

B20

An unwell 17-year-old girl with a Fontan circulation is listed for an appendicectomy for
suspected perforated appendicitis.

o a0 o

Which of the following is is contraindicated in the management of this patient?
a. Giving 10 ml/kg fluid bolus pre-operatively

b. Maintaining a heart rate of less than 60 bpm

c. Antibiotics prophylaxis

d. Intubation and mechanical ventilation during surgery

e. Rapid sequence induction

B21

The diagnostic criteria of acute lung injury (ALI) and acute respiratory distress syndrome
(ARDS) differ when describing:

a. The rate of onset

b. The chest X-ray appearance

¢. The pulmonary artery wedge pressure

d. The P,0,/F,0O, ratio

e. The presence of fever

B22

Delirium is a frequent complication of intensive care that prolongs ICU and hospital stay. It
can be caused by, or worsened by, drugs, pathology or situational factors.

Which statement is most accurate?
a. Delirium is defined as a change in consciousness developing over a short time period
b. In patients who cannot take haloperidol, benzodiazepines are the first line treatment
of delirium
c. Patients with delirium related to acute illness are at high risk of developing a
chronic cognitive deficit
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d. Patients who smoke 20 or more cigarettes per day have a reduced risk of delirium related
to sedation in the ICU

e. Delirium and schizophrenia share diagnostic features and are treated in the same way, but
occur over different time scales

B23

Intrathecal opioids have proven extremely useful in both prolonging the duration of spinal
anaesthesia and in reducing total doses of local anaesthetics.

Which of the following is most accurate?

a. Intrathecal morphine is associated with respiratory depression after discharge
from recovery

b. Intrathecal phenylpiperidine derivatives are not associated with pruritus

¢. Morphine has a high volume of distribution within the CSF and is therefore more
dilute with a lower side effect profile than more lipophilic opioids.

d. Pethidine is hypobaric and can be used as a sole agent as long as the patient is placed
in the Trendelenburg position

e. 5-10 micrograms of fentanyl are required to provide reliable anaesthesia for
Caesarean section

B24

A 9-year-old patient is fitting. The nurse says the patient is recovering from a chest infection,
but is also known to have epilepsy. The drug chart at the end of the bed shows that the patient
is on phenytoin and levetirecetam. The nurse applies high-flow oxygen. There is no iv access
in situ.
Which of the following is the most appropriate course of action (assuming seizure activity
continues)?
a. Spend up to 5 minutes gaining iv/io access, give iv/io lorazepam 0.1 mg/kg,
give iv phenytoin 20 mg/kg
b. Spend up to 5 minutes gaining iv/io access, give iv lorazepam 0.1 mg/kg, give iv
phenobarbitone 20 mg/kg
c. Give rectal diazepam 0.5 mg/kg, gain iv/io access, give iv lorazepam 0.1 mg/kg,
give iv phenytoin 20 mg/kg
d. Give rectal diazepam 0.5 mg/kg, gain iv/io access, give iv lorazepam 0.1 mg/kg,
give iv phenytoin 20 mg/kg
e. Give buccal midazolam, 0.5 mg/kg, gain iv/io access, give iv lorazepam 0.1 mg/kg,
give iv phenytoin 20 mg/kg

B25

A 19-year-old male patient with known sickle cell disease presents for urgent humeral nailing
after falling off his bicycle. Full blood count reveals an Hb of 6.9 g/dl. The orthopaedic team
decides to resuscitate him by transfusing with two units of packed red blood cells prior to
surgery. The patient becomes tachycardic, and complains of difficulty breathing, but denies
chest pain.

The most likely cause is:
a. Sickle chest syndrome
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b. Transfusion-related acute lung injury (TRALI)

¢. Acute haemolytic transfusion reaction

d. Acute pulmonary oedema following transfusion-associated circulatory overload (TACO)
e. Fat embolism syndrome

B26

You are managing a 30-year-old male admitted to ICU 2 hours ago due to polytrauma
following a road traffic collision. He had a prolonged extraction time and his CK is 20 000 u/L
His urine output has been <30 ml/h for the last 2 hours.

Your first action would be:

Give frusemide 80 mg iv

. Resuscitation with 0.9% saline and check his plasma potassium

Institute alkalinization of the urine by infusion of 1.26% sodium bicarbonate
. Insert a vascath and commence haemodiafiltration

Give mannitol

B27

A non-diabetic patient attends pre-assessment clinic after being listed for spinal surgery. He
informs the nurse that he has been diagnosed with neuropathic pain in his left leg for which
he currently takes co-codamol; two tablets four times a day. His symptoms are not controlled
and you are phoned for advice.

o oo op

Which of the following drugs is the most appropriate first-line treatment?
a. Tramadol

b. Amitriptyline

¢. Oxycodone

d. Lidocaine patches

e. Duloxetine

B28

A previously fit and well 50-year-old male underwent a decompressive craniectomy for an
acute subdural haematoma following a traumatic head injury 24 hours ago. He is now on the
neurosurgical intensive care unit and remains intubated and ventilated. You have been asked
to review his urine output, which is recorded as 800 ml over the last 2 hours, despite
appropriate intravenous fluid administration. You suspect neurogenic diabetes insipidus.

Which of the following features would support your diagnosis?
Urine specific gravity >1.005

. Serum Na™ <135 mmol/l

Urine osmolality <350 mmol/kg

. Serum osmolality <295 mmol/kg

Serum creatinine 200 mmol/l

B29

Transversus abdominis plane (TAP) blocks have recently gained popularity for the provision
of analgesia after a range of surgical procedures. A 70-kg patient is listed for a total
abdominal hysterectomy, for whom a TAP block is planned.

oo o
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Which of the following is most accurate?

a. The aim of a TAP block is to place local anaesthetic between the peritoneum and
the transversus abdominis muscle

. 40 ml of local anaesthetic is required for each side
A spinal needle is used to perform the block

. The triangle of Petit is bounded inferiorly by the iliac crest
Analgesia can be achieved from T6 to L1 with a single injection

B30

A 24-year-old known asthmatic presents to the emergency department with an acute asthma
attack. She has received two boluses of 5mg of salbutamol via a nebulizer, nebulized
ipratropium bromide and hydrocortisone. Despite these measures, she has failed to improve.
You are called to assist in her management. Your examination reveals a respiratory rate of
35min ", heart rate of 100 min ", inability to complete one sentence and diffuse wheeze.

o aon o

Which of the following is the most appropriate management?
a. Continuous nebulized salbutamol

b. Nebulized adrenaline

¢. Intravenous salbutamol

d. Increased bolus dose nebulized salbutamol (10 mg)

E. Combined nebulized and intravenous salbutamol.
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Paper B — Answers

B1

Answer: c.

The flow-directed balloon-tipped pulmonary artery catheter (PAC) (also known as the
Swan-Ganz or right heart catheter) has been in clinical use for more than 30 years.

The development of brief, transient ventricular ectopics is common during passage of the
catheter through the right ventricle (RV) and usually subsides once the catheter reaches the
pulmonary artery (PA). Sustained ventricular dysrhythmias can be prevented by assuring
that the balloon is fully inflated during passage of the catheter from the right atrium (RA) to
the PA and by minimizing the insertion time.

Treatment of sustained ventricular tachycardia includes prompt removal of the
catheter from the RV (either out to the PA or back to the RA) and administration of
lidocaine, if the dysrhythmia persists. The development of ventricular fibrillation requires
defibrillation.

Bersten A, Soni N. Oh’s Intensive Care Manual. 6th ed. Elsevier Limited, 2009

B2

Answer: d.

A randomized controlled trial by Mier et al. comparing early vs. delayed surgical inter-
vention in peri-pancreatic necrosis showed better outcomes with a delayed approach. The
selection of the most appropriate method for source control must weigh up the risks and
benefits of the proposed procedure. Source control interventions, such as laparotomy, can
themselves result in further complications such as organ damage, fistula formation and
haemorrhage.

Percutaneous drainage of necrotic pancreatic tissue has been attempted, but is not
reliably effective due to the tendency for drains to become blocked.

There is some evidence that a minimally invasive retroperitoneal surgical approach may
offer advantages in terms of improved outcome, compared with open laparotomy.

ERCP would not be effective unless the cause was due to gallstones.

Mier J, Leon EL, Castillo A, et al. Early versus late necrosectomy in severe necrotizing
pancreatitis. Am J Surg 1997; 173:71-75

Practice Single Best Answer Questions for the Final FRCA, ed. Hozefa Ebrahim, Khalid Hasan, Mark
Tindall, Michael Clarke and Natish Bindal. Published by Cambridge University Press. © Cambridge
University Press 2013.
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Dellinger RP, Levy MM, Carlet JM, et al. Surviving sepsis campaign: International
guidelines for management of severe sepsis and septic shock. Crit Care Med 2008; 36:
296-327

B3

Answer: e.

The clinical picture is highly suggestive of prosthetic valve SBE. The best investigation to
confirm the diagnosis is TOE whose sensitivity is far greater than TTE, particularly with the
mitral valve. Although she is likely to require an emergent MVR, other valvular lesions and
the presence of any intracardiac shunts should be sought. In the likely event of needing
urgent surgery, the finessing of antimicrobial therapy is less pressing.

Baddour LM, Wilson WR, Bayer AS, et al. Infective endocarditis: diagnosis, antimicrobial
therapy, and management of complications: a statement for healthcare professionals
from the Committee on Rheumatic Fever, Endocarditis, and Kawasaki Disease, Council
on Cardiovascular Disease in the Young. Circulation 2005; 111(23): e394-434.

B4

Answer: d.

Cardiac surgical patients who present with a non-VF/VT rhythm are most likely to have a
tamponade, tension pneumothorax or severe hypovolaemia. Prompt treatment is associated
with an excellent outcome in comparison with non-cardiac surgical patients. Once atropine
and pacemaker intervention are found to be ineffective, emergency resternotomy should be
undertaken.

Cardiac tamponade requires resternotomy and is the commonest cause of non-VF/VT
arrest after cardiac surgery. Tension pneumothorax may be diagnosed by assessment of
breathing during basic life support, but it will be promptly relieved during emergency
resternotomy if undetected clinically. Hypovolaemia, which causes the patient to suffer a
cardiac arrest, will invarijably need resternotomy for control of bleeding.

Dunning J, Versteegh M, Fabbri A, et al. Guideline for resuscitation of patients who arrest
after cardiac surgery. The Cardiac Surgery Advanced Life Support Course. Course Manual,
2010

B5

Answer: c.

The diagnosis of carbon monoxide (CO) poisoning is made by a history of exposure and
direct measurement of carboxyhaemoglobin (COHDb) in the blood. CO and O, both bind to
the a-chain of the haemoglobin molecule, but CO has 250 times the affinity for the ferrous
iron complex compared with O,. Competitive dissociation of CO from haem binding sites
and provision of dissolved oxygen to the tissues is believed to combine to reduce the sequelae
of CO poisoning. The half-life of COHD is as follows:

o Inair (21% O,) 240 minutes
e 100% O, (1 atmosphere) 40 minutes
e 100 O, (3 atmospheres) 23 minutes
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It can be seen from these figures that simply administering high flow (100% O,) will increase
the speed of CO removal significantly. Hyperbaric oxygen therapy, which can provide nearly
all the body’s oxygen needs through dissolved oxygen, is often impractical and not necessary
in such cases. Since the patient’s GCS is 12, there is no immediate need to intubate him,
although he should be nursed in a high dependency area with a low threshold for intubation
if signs of airway compromise develop. A bronchoscopy may be performed at a later stage if
the patient needs intubation. There are no direct data supporting steroid use in smoke
inhalation and due to the increased risk of infection and delayed wound healing, prolonged
use of steroids is discouraged.

Hawkins M, Harrison J, Charters P. Severe carbon monoxide poisoning: outcome after
hyperbaric oxygen therapy. Br ] Anaesth 2000; 84(5): 584-586

B6

Answer: d.

Vigorous hydration with isotonic crystalloid is the cornerstone of therapy for rhabdomyol-
ysis. Support of the intravascular volume increases the glomerular filtration rate and oxygen
delivery as well as diluting myoglobin and other renal tubular toxins. Injured myocytes can
sequester large volumes of extracellular fluid and so crystalloid requirements may be
surprisingly high.

Mannitol can be given to maintain a diuresis once intravascular fluid volume is adequate.
Furosemide has been used in this way to maintain a diuresis, but it can acidify the urine.
Urinary alkalinization with sodium bicarbonate helps to increase the solubility of myoglobin.
With ongoing renal failure, renal support may be necessary in the form of renal replacement
therapy.

Better OS, Stein JH. Early management of shock and prophylaxis of acute renal failure in
traumatic rhabdomyolysis. N Engl ] Med 1990; 322(12):825-829

B7

Answer: b.

Management of paediatric diabetic ketoacidosis (DKA) is broadly similar to that in adults,
namely administration of insulin, fluids and replacement of electrolytes. The key differences
are that children often present with greater severity and they have a greater predilection to
develop cerebral oedema.

Cerebral oedema occurs in up to 1% of all paediatric DKA episodes and accounts for
60%-90% of all DKA deaths. Risk factors include: young age, newly diagnosed diabetes,
raised serum urea, initial pH<7.1, extreme hypocapnia (pCO,<2kPA) and >40 ml/kg total
fluid given in the first 4 hours.

Fluid therapy involves fluid resuscitation to replace inadequate intravascular volume
and replacing the fluid deficit secondary to dehydration. Shock with haemodynamic
compromise is uncommon in DKA and judicious use of fluid is advised. It is rare to
require more than 20 ml/kg fluid in the first 1-2 hours. Rehydration should occur slowly
over a minimum of 48 hours and hypotonic solutions should be avoided due to the risk of
cerebral oedema.
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If cerebral oedema is suspected, then treatment should start immediately with either
hypertonic saline 3% or mannitol and an urgent head CT should be arranged.

Steel S, Tibby S. Paediatric diabetic ketoacidosis. Contin Educ Anaesth Crit Care Pain 2009;
9(6): 194-199

B8

Answer: d.

Guidelines for the management of severe local anaesthetic toxicity have been published by
the AAGBI. See Figure B8 overleaf.

B9

Answer: d.

All anaesthetic vapours are beneficial and cardioprotective at even relatively low concen-
trations with this effect also including ischaemic tissues. The maximal benefit is thought to
occur at around 1.5-2 MAC.

Anaestheic preconditioning results in lower inotrope requirements, better cardiac indices
and shorter hospital stays, but has no effect on postoperative MI. Morphine is known to be
cardioprotective, but the effect is mediated by the delta opioid receptor and is not common to
all opioids.

Ketamine is unique among anaesthetic agents in that it produces a sympathomimetic
response causing tachycardia and increased blood pressure. This response is poorly under-
stood and is thought to be centrally mediated. In cases of autonomic dysfunction, ketamine
has a direct myocardial depressant effect, but in normal individuals the depressant effect is
more than outweighed by the central response.

Nitrous oxide has a direct myocardial depressant effect, but causes an increase in
sympathetic outflow which balances this. It causes relatively little change in cardiac output
or blood pressure, but it does increase pulmonary vascular resistance, which can lead to right
ventricular failure in patients already suffering from pulmonary hypertension.

Modern opioid classification

The history of opiods is long and interesting and has led to a complex classification system
based on various specific agonists and their actions on biological systems, which respond to
opioids. Around the mid 1960s it was proposed that more than one subtype of each major
group of opioid receptors would explain some of the responses of receptors to multiple
ligands. An example of this is the differences in respiratory depression caused by various
MOP agonists. More recently, these data have been brought into question by the discovery
that animals lacking genes coding a single variant of the Mu receptor lack any of the expected
MOP responses, implying that the receptor systems do not work the way we currently believe
them to. Research into the mechanisms of receptor function is ongoing and the current
model is likely to change before long.

The most up-to-date classification of opioid receptors, their ligands and actions is that
published by the International Union of Basic and Clinical Pharmacology (IUPHAR), which
lists four types of receptors, MOP, DOP, KOP and NOP. MOP receptors are broken into
Mul, Mu2 and M3. Mu 1 and 2 are found in nervous tissue in the brain, spinal cord and

7]
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IMMEDIATELY

Give an initial intravenous bolus
injection of 20% lipid emulsion
1.5 ml.kg™" over 1 min

Start an intravenous infusion of 20%
lipid emulsion at 15 ml.kg™".h™!

AFTER 5 MIN

Give a maximum of two repeat Continue infusion at same rate, but:
boluses (same dose) if: Double the rate to 30 ml.kg~".h™" at
« cardiovascular stability has not any time after 5 min, if:

been restored or « cardiovascular stability has not been
* an adequate circulation restored or

deteriorates « an adequate circulation deteriorates
Leave 5 min between boluses Continue infusion until stable and
A maximum of three boluses can be adequate circulation restored or
given (including the initial bolus) maximum dose of lipid emulsion given

An approximate dose regimen for a 70-kg patient would be as follows:

IMMEDIATELY

Give an initial intravenous bolus
injection of 20% lipid emulsion AND
100 ml over 1 min

Start an intravenous infusion of 20%
lipid emulsion at 1000 ml.h™

AFTER 5 MIN

Continue infusion at same rate
AND but double rate to 2000 ml.h~" if
indicated at any time

Give a maximum of two repeat
boluses of 100 ml

Do not exceed a maximum cumulative dose of 840 ml

This AAGBI Safety Guideline was produced by a Working Party that comprised:
Grant Cave, Will Harrop-Giriffiths (Chair), Martyn Harvey, Tim Meek, John Picard, Tim Short and Guy Weinberg.

This Safety Guideline is endorsed by the Australian and New Zealand College of Anaesthetists (ANZCA).

Fig. B8. AAGBI Safety Guideline. Management of Severe Local Anaesthetic Toxicity (reproduced with permission from
© The Association of Anaesthetists of Great Britain and Ireland 2010).
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periphery. Mul agonists are mainly analgesic, Mu2 are analgesic, but also give rise to GI,
respiratory and cutaneous effects (pruritus). Mu3 have various roles, including modulation of
the immune system via the release of NO. DOP receptors are subclassified into Delta 1 and
Delta 2. Both have roles in analgesia and are thought to be cardioprotective. Delta 2 receptors
are part of the thermoregulatory system and are found in the brain and spinal cord. Delta 1
receptors are found in the brain and periphery but not in the spinal cord. The KOP group
includes five receptors. Kappalalpha and beta, Kappa2alpha and beta and Kappa3.
Kappalalpha receptors are found in the nucleus accumbens. Kappalbeta are found in the
neocortex and cerebellum. Both are analgesic and are thought to have roles in appetite
regulation. Kappa2alpha receptors are found throughout the brain, Kappa2beta are found in
the hippocampus, thalamus and brainstem. Both are analgesic and have neuroendocrine roles
including fluid balance. Kappa3 receptors are found in the brain, but their action is poorly
defined. NOP receptors are not yet linked with any agonists and are therefore not broken down
into pharmacological subgroups like the other three groups. It is thought that periaqueductal
grey matter contains NOP receptors, but work is ongoing in this area. Receptors with no
known ligands are known as orphan receptors and the NOP receptor is an example of this.

Scott T, Swanevelder ]. Perioperative myocardial protection. Contin Educ Anaesth Crit Care
Pain 2009; 9(3): 97-101

B10

Answer: a.

Non-specific low back pain refers to back pain with symptoms such as stiffness and soreness for
which it is not possible to find a cause of the pain. The National Institute for Health and Clinical
Excellence (NICE) issued guidelines in 2009 relating to the management of non-specific lower
back pain of between 6 weeks’ and 12 months’ duration. Their guidelines were as follows:

o Offer one of the following:
o A structured exercise programme tailored to the person
¢ A course of manual therapy, e.g. spinal manipulation
e Acupuncture
o Offer a combined physical and psychological treatment programme for those who have
received the above, or have a greater disability
o Refer for possible spinal fusion if pain still severe

The use of imaging in the absence of red flags is inappropriate as would be starting an anti-
neuropathic pain medication.

National Institute for Health and Clinical Excellence. Low back pain. Early management of
persistent non-specific low back pain. Clinical guideline 88. Issue date: May 2009

B11

Answer: c.
ICS indications include:

o Anticipated blood loss of >1000 ml or >20% estimated blood volume
o Patients with a low Hb or increased risk factors for bleeding
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o Patients with multiple antibodies or rare blood types
o Patients with objections to receiving allogeneic (donor) blood

ICS has been approved for use in urological malignancies. There are no proven cases of
amniotic fluid embolus as a result of ICS and so it has been approved by NICE in obstetrics.
Substances that should not be aspirated into the ICS system include: antibiotics not licensed
for iv use; iodine; topical clotting agents; orthopaedic cement.

Some Jehovah’s witnesses will accept salvaged blood.

The Association of Anaesthetists of Great Britain and Northern Ireland. Blood transfusion
and the anaesthetist: intra-operative cell salvage. September 2009

B12

Answer: d.

Acromegaly is caused by secretion of growth hormone from eosinophil tumours of the
anterior pituitary. If this occurs before fusion of the epiphysial plates, then the result is
gigantism. Some cases are also caused by ectopic growth hormone secretion, but this is very
rare. Altogether, acromegaly has an incidence of 6-8 per million per year.

Acromegaly tends to be associated with hyperglycaemia. This should be controlled with
sliding scale insulin if necessary. Many of these patients suffer with diabetes mellitus and
their glucose control should be assessed preoperatively.

Upper airway obstruction may result from macrognathia, macroglossia, hypertrophy of
pharyngeal tissues, epiglottic hypertrophy and narrowing of the laryngeal lumen.
Maintaining a patent airway can be challenging as can intubation. These patients are at
increased risk of sleep apnoea and must be carefully observed postoperatively.

Both thyroid and adrenal function may be impaired due to decreased TSH and ACTH
production in the pituitary. Patients may require assessment by an endocrinologist preop-
eratively to ensure they are as close to euthyroid as possible and to optimize their steroid
treatment.

Seidman PA. Anaesthetic complications of acromegaly. Br ] Anaesth 2000; 84(2): 179-182

B13

Answer: c.

Anterograde cardioplegia is delivered by pumping the solution into the aortic root proximal
to the cross clamp. It requires a competent aortic valve to prevent LV dilation and to ensure
the fluid perfuses the coronary arteries. Retrograde delivery can be accomplished without a
fully functional aortic valve, but cardiac arrest is less rapid. Cold cardioplegia solutions are
associated with greater reperfusion injury, but warm solutions are associated with warm
ischaemic injury if flow is intermittent. A compromise in this situation is to use warm
solution to achieve arrest and then use cold solution intermittently. Cardioplegia requires
around 20 mmol/l of potassium to achieve cardiac arrest and should be slightly hyperosmolar
to prevent myocardial oedema.

Scott T, Swanevelder J., Perioperative myocardial protection. Contin Educ Anaesth Crit Care
Pain 2009; 9(3): 97-101
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B14

Answer: a.

Preoperative hypotension and hypovolaemia in combination with renal ischaemia from aortic
cross-clamping increases the risk of postoperative renal impairment. There is no strong
evidence to suggest that any of the mentioned strategies have any benefit to renal function
above the maintenance of an adequate extracellular volume and adequate perfusion pressure.

Leonard A. Anaesthesia for ruptured aortic aneurysm. CEACCP 2008; 8(1): 11-15

B15

Answer: d.

Pain and postoperative residual curarization would not account for the pyrexia, and malig-
nant hyperthermia is characterized by muscle rigidity. This is most likely a thyroid storm,
which usually occurs 6-24 hours postoperatively, but can occur sooner or intraoperatively.

Malhotra S, Sodhi V. Anaesthesia for thyroid and parathyroid surgery. Contin Educ Anaesth
Crit Care Pain 2007; 7(2): 55-58

B16

Answer: d.

Primary haemorrhage after tonsillectomy is due to failure of haemostasis. It usually occurs
within 4 hours. It is generally venous in nature, but a large amount of blood may be lost before
haemorrhage is recognized, particularly in relation to the total blood volume of the child. Most
of the blood is swallowed and so assessment of hypovolaemia can be difficult. Secondary
(delayed) haemorrhage suggests infection. The role of NSAIDs has not been established, but it
is unlikely to be significant and indeed some authors recommend ‘liberal use of NSAIDs’.

Intubation of a patient with a primary haemorrhage after tonsillectomy can be challeng-
ing, even if their first intubation was straightforward. Pharyngeal trauma may be evident
from the first intubation. Laryngeal oedema may be caused by the insertion of the previous
endotracheal tube. Blood in the oropharynx is never the anaesthetist’s friend!

The danger of pulmonary aspiration of regurgitated swallowed blood must be borne in
mind. To this end, some recommend rapid sequence induction. The danger of regurgitation
must be balanced against the possibility of cardiovascular collapse on induction as hypo-
volaemia is unmasked. The increased difficulty of intubation at the second anaesthetic may
also be of concern if rapid sequence induction is to be employed, particularly since proper
preoxygenation is difficult in an anxious child. If these problems are thought potentially
significant, then gas induction in the left lateral position is permissible using sevoflurane in
oxygen. It is important not to over-anaesthetize the patient during a gas induction, and it my
be difficult to intubate while the patient is on their side.

However one proceeds, it is vital that IV access and suction are readily available.

Brennan L, Prabhu A. Paediatric day case anaesthesia. Contin Educ Anaesth Crit Care Pain
2003; 3(5): 134-138

Ravi R, Howell T. Anaesthesia for paediatric ear nose and throat surgery. Contin Educ
Anaesth Crit Care Pain 2007; 7(2): 33-37

o
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B17

Answer: a.

von Willebrand’s disease is inherited in an autosomal dominant manner. It is the commonest
inherited bleeding disorder. Typical symptoms include mucosal bleeding, easy bruising and
menorrhagia. Platelet count is typically normal, the bleeding time is increased and factor VIII
activity is often reduced.

von Willebrand’s factor (VWF) is stored in platelets and acts as an adhesive bridge
between platelets and damaged subendothelium at the site of vascular injury (primary
haemostasis). It also functions as the carrier protein for factor VIII and as such is also
involved in secondary haemostasis.

There are three main types: Type 1 (most common) has reduced amount of a functionally
normal vWEF. Symptoms are usually mild. Type 2 is split into four subtypes (A, B, M and N).
Type 3 (least common) is the most severe form.

Datta, S. (ed.) Chapter 22: in Hematologic Disease, Anaesthetic and Obstetric Management of
High-Risk Pregnancy, 3rd edn, 2004. New York: Springer

B18

Answer: a.

The anhepatic phase begins when the native liver is excised. It ends when venous clamps are
released and the new donor liver is perfused. During this phase, the large citrate load from
blood products cannot be metabolized, leading to hypocalcaemia. Myocardial depression
occurs secondary to this. While a low cardiac output occurs, overzealous fluid adminis-
tration may result in an engorged liver and intestines, making the surgery technically more
difficult during the reperfusion phase. Acidaemia, not alkalaemia, occurs during the
anhepatic phase.

Steadman R. Anaesthesia for liver transplant surgery. Anaesthesiol Clin N Am 2004; 22:
687-711

Morgan GE, Mikhail MS. Clinical Anaesthesiology 4th edn, 2006. USA: McGraw-Hill,
797-801

B19

Answer: d.

Red flags are potential serious organic causes of back pain, which must be ruled out before
embarking on standard mechanical lower back pain management. These red flags are:

o Presentation <20 or >55 years old

» Constant, progressive non-mechanical pain

o Past history of cancer, steroids, HIV, intravenous drug abuse
o Weight loss or systemically unwell

¢ Violent trauma

o Thoracic pain

o Widespread neurological symptoms/signs

o Structural deformity
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» Cauda equina syndrome, suggested by sphincter disturbance, saddle anaesthesia and lower
limb weakness

A history of intravenous drug use represents a red flag and should be investigated in this young
woman to rule out a cause such as osteomyelitis. An MRI scan of her lumbar spine and routine
blood tests should be done in the first instance. Once red flags are ruled out, an interdisciplinary
approach is best adopted, including pharmacological, physical and psychological interventions.

Jackson MA, Simpson KH. Chronic back pain. Contin Educ in Anaesth, Crit Care Pain 2006;6
(4):152-155

Main CJ, Spanswick CC. Pain Management — An Interdisciplinary Approach, 1st edn, 2000.
Edinburgh: Churchill Livingstone

B20

Answer: b.

It is essential candidates understand the physiology of the Fontan circulation and its
relevance to anaesthesia.

Patients with a Fontan circulation have a passive circulation from venous system to
pulmonary system. It is important to ensure that the patient does not become bradycardic or
hypotensive and to reduce any increase in pulmonary vascular resistance. Nausea and
vomiting may be symptoms of hypoperfusion. It is important to ensure the physiological
parameters are maintained within normal limits for this patient. Although spontaneous
ventilation is preferred, in this scenario, it is important to ensure she does not aspirate.

Nayak S, Booker P. The Fontan circulation. Contin Educ Anaesth Crit Care Pain 2008; 8(1):
26-30

B21

Answer: d.
ARDS is the severe form of ALIL The diagnostic criteria for ALI are as follows:

o Acute onset

o Bilateral diffuse infiltrates on CXR

o Pulmonary wedge pressure <18 mmHg or absence of clinical evidence of left atrial
hypertension

o Hypoxaemia with P,0,/F,0, < 40 kPa

The diagnostic criteria for ARDS differ from ALI only in the P,0,/F,0, ratio; < 27 kPa.

Of those patients ventilated in critical care, approximately 16% will develop ALI This
may be a reflection of the severity of the underlying pathology, but ALI may in itself
contribute to organ failure. Rates of mortality and morbidity are high.

Causes of ALI can be classified as either direct (an insult to the lung cells) or indirect (a
result of an acute inflammatory response). The most common cause is sepsis, other causes
are listed below:

o Direct - pneumonia, aspiration, smoke inhalation, pulmonary embolism
o Indirect - sepsis, pancreatitis, blood transfusion, trauma, burns

5
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The pathophysiological course is similar for ALI and ARDS and is irrespective of the cause.
Three overlapping phases are described.

1. Acute or exudative phase: characterized by hypoxaemia, infiltrates on CXR and reduced
lung compliance

2. Subacute or proliferative phase: characterized by persistent hypoxaemia, increased dead
space and reduced compliance

3. Chronic or fibrotic phase: resulting from pulmonary fibrosis and leading to loss of normal
lung structure

Ventilatory strategies are designed to reduce barotrauma and are based on avoiding large
lung volumes and peak pressures.

Mackay A, Al-Haddad M. Acute lung injury and acute respiratory distress syndrome. Contin
Educ Anaesth Crit Care Pain 2009; 9(5): 152-156

B22

Answer: c.

Dementia is a cognitive impairment developing slowly over a number of years. In contrast,
delirium is an acutely developing cognitive impairment together with a change in conscious-
ness. It can be either hyper- or hypoactive in nature. The hypoactive forms are easily missed.
Any form of dementia can co-exist with any other psychiatric disorder and this can make
diagnosis and treatment very challenging. In patients who require treatment, the first-line
therapy is haloperidol. In patients who cannot tolerate haloperidol, for example, those with
long QT syndrome who are at risk of torsades, the treatment of choice is olanzepine.
Benzodiazepines have a strong association with delirium and can worsen symptoms.
Smoking is one of several patient risk factors for delirium in the ICU. Others include alcohol
misuse, pre-existing cognitive dysfunction and increasing age. Sleep disturbance is a major
healthcare-related factor and illness-related factors include anaemia, hypotension and meta-
bolic disturbances, which need not be profound to cause significant delirium. Delirium is
often misdiagnosed as some form of psychosis particularly when the delirium involves
hallucinations and delusions. Delirious patients tend to have visual hallucinations accom-
panied by a change in consciousness, whereas schizophrenic patients tend to have auditory
hallucinations and there is not necessarily a change in consciousness.

Fines DP, Severn AM. Anaesthesia and cognitive disturbance in the elderly. Contin Educ
Anaesth Crit Care Pain 2006; 6(1):37-40

B23

Answer: a.

More hydrophilic opioids have a tendency to spread cephalad and cause late-onset respira-
tory depression. Fentanyl is the least hydrophilic and causes the least depression.
Diamorphine is partially metabolized in situ, giving a useful compromise between lipophi-
licity and duration of action. Recent NICE guidance suggests that 0.3-0.4 mg of diamorphine
should be used in intrathecal blocks in place of the 20-30 ug of fentanyl that had been
previously used. All opioids, including the phenylpiperidine derivatives, are associated with
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pruritus. This is especially troublesome in obstetrics for reasons which are not well
understood.

Morphine is very hydrophilic and binds very poorly to non-receptor sites such as myelin.
This is in contrast to more lipophilic drugs such as fentanyl. The result is that morphine has a
very low volume of distribution within the CSF and an accompanying increase in the
likelihood of late-onset respiratory depression even at low doses.

Hindle A. Intrathecal opioids in the management of acute postoperative pain. Contin Educ
Anaesth Crit Care Pain 2008; 8(3): 81-85

B24

Answer: b.

Knowledge of resuscitation algorithms is important for the FRCA. This question tests

knowledge of the status epilepticus algorithm contained in the Advanced Paediatric Life

Support Course. The question is structured this way because questions regarding algorithms

(ALS, APLS, AAGBI, etc.) do exist and will only be passed if the correct path is followed.
Key aspects of this algorithm:

o As with all paediatric emergencies: assess/open the airway, give oxygen, don’t forget
glucose

o The first-line treatment is a benzodiazepine

o Up to 5 minutes is permitted from the start of the convulsion to gain vascular access (iv/io).
If successful: lorazepam 0.1 mg/kg

o If vascular access fails, use alternative routes (rectal - diazepam, 0.5 mg/kg, buccal -
midazolam, 0.1 mg/kg)

o Allow 10 minutes for benzodiazepines to work. Re-attempt vascular access during this
time if not secured. If seizure activity continues, call for senior help and give iv/io
lorazepam (0.1 mg/kg). Calling for senior help before this is not wrong.

o Give iv/io lorazepam

e Wait 10 minutes

¢ Give second-line drug: phenytoin 20 mg/kg (unless already on phenytoin, then give
phenobarbitone 20 mg/kg

o Wait 20 minutes

o Perform RSI with thiopentone (anaesthetist must be present by this stage)

Chapter 12 - The convulsing child, in Advanced Paediatric Life Support Manual 5th edn,
2011. Wiley-Blackwell. 128-135

B25

Answer: d.

Most patients with sickle cell disease have a chronically low Hb and the above situation may
not necessitate a transfusion. Ideally, the case should be discussed with a haematologist. Any
of the answers could possibly be correct. However, TRALI and acute haemolytic reactions are
rare, sickle chest syndrome commonly presents with chest pain, and fat embolism would also
be unlikely from a humeral fracture.

TRALI is a rare complication of blood transfusion, and complicates one in many
thousands of transfusions (incidence varies between countries and between blood

a5
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components). It is unusual among immune reactions to blood; the physiological response is
thought to be mediated by donor leukocytes attacking pulmonary endothelium, rather than a
host response to foreign antigens. The clinical presentation resembles the familiar syndromes
of ALI/ARDS encountered in critical care, and presents a short number of hours after
commencement of transfusion with tachycardia, dyspnoea, cyanosis, acute hypoxaemia
and, sometimes, hypotension.

Acute haemolytic reactions are usually releated to ABO or other surface antigen incom-
patibility, and occasionally due to transfusion of damaged red cells. Reactions can be fatal,
and complicate 1 : 6000 - 1 : 33000 transfusions. There is severe intravascular haemolysis,
associated with coagulopathy and haematuria.

Acute sickle chest syndrome is an important complication of sickle cell disease, and is one
type of sickle cell crisis. Vascular occlusion in the pulmonary circulation results in fever,
cough and chest pain. In North America it is the second commonest cause of hospital
admission in sickle cell patients, and is responsible for 25% of deaths.

Fat embolism syndrome (FES) is most commonly associated with long bone and pelvic
fractures. The incidence following a single long bone fracture is 1%-3%, but increases to 33%
of patients with bilateral femoral fractures. Non-trauma causes include pancreatitis and
sickle cell crisis. FES is classically described as a triad of respiratory changes (tachypnoea,
dyspnoea, hypoxaemia) neurological abnormalities (acute confusion, seizures) and petechial
rash (especially of the upper body, oral mucosa and conjunctivae).

Gupta A, Reilly C. Fat embolism. Contin Educ Anaesth Crit Care Pain 2007; 5: 148-151
Silliman CC, Ambruso DR, Boshkov LK. Transfusion-related acute lung injury. Blood 2005;
105: 2266-2273

B26

Answer: b.

This patient has rhabdomyolysis and acute renal failure. Goal-directed fluid resuscitation
with non-potassium containing fluids is vital as hypovolaemia worsens any renal damage
caused by myoglobin. Alkalinization of the urine will help as it increases the solubility of the
Tamm-Horsfall protein (THP) and myoglobin complex. Urinary pH should be maintained
at levels >7. Diuretics can be used, but it is controversial. Despite treatment, ARF can occur
and renal replacement therapy is indicated if there is persisting oliguria and metabolic
abnormalities.

Hunter JD, Gregg K, Damani Z. Rhabdomyolysis. Contin Educ Anaesth Crit Care Pain 2006;
6: 141-143

B27

Answer: b.

Neuropathic pain arises from a heterogeneous group of disorders that affect the peripheral
and central nervous systems. Some common examples include painful diabetic neuropathy,
postherpetic and trigeminal neuralgia. Neuropathic pain is often difficult to treat as it is
resistant to many medications or because of the adverse effects associated with effective
medications. Drugs used to manage neuropathic pain include: antidepressants, anticonvul-
sant drugs, opioids and topical treatments such as capsaicin and lidocaine. NICE guidelines
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published in March 2010 have recommended the following in the management of neuro-
pathic pain in the non-specialist setting:

First-line treatment

In non-diabetic neuropathy the use of oral amitriptyline or pregabalin is indicated. For those
individuals who have benefited from amitriptyline as first-line treatment, but cannot tolerate
the adverse effects, either oral imipramine or nortriptyline can be considered as alternatives.
For painful diabetic neuropathy, oral duloxetine is the first-line treatment.

Second-line treatment

If first-line treatment was with amitriptyline, switch to or combine with oral pregabalin. If
first-line treatment was with pregabalin, switch to or combine with oral amitriptyline.

Third-line treatment

Refer to specialist pain service and consider oral tramadol alone or in combination with the
second-line treatment. Topical lidocaine can also be considered when oral medications
cannot be tolerated.

NICE Clinical guideline 96. Neuropathic pain - the pharmacological management of
neuropathic pain in adults in non-specialist settings. Accessed from: www.nice.org.uk/
guidance/CG96, 2010

B28

Answer: c.

Neurogenic diabetes insipidus (DI) is associated with traumatic brain injury (incidence up to
35%), subarachnoid haemorrhage and pituitary surgery. Development of DI following non-
pituitary surgery is often associated with severe cerebral oedema. DI may be transient or
permanent. It occurs as a result of failure of ADH release from the hypothalamic-pituitary
axis. This leads to the production of large volumes of dilute urine (as the body is unable to
concentrate the urine) and inappropriate loss of water. The patient becomes clinically
dehydrated and hypernatraemic. Typically, patients may have a urine output >61 day .
Consider other causes of polyuria in neurosurgical patients, e.g. osmotic diuretics, intra-
venous fluid administration, hypertonic saline and triple-H therapy (used to treat cerebral
vasospasm). The raised creatinine would not be specific to DI.

The conscious patient will complain of polyuria, polydipsia and thirst. Hyperglycaemia
should be excluded as a cause. In the context of brain injury, the diagnosis of DI is made in
the presence of:

o Increased urine volume (usually >3000 ml per 24 h)

o High serum sodium (>145 mmol/l)

o High serum osmolality (>305 mmol/kg)

o Abnormally low urine osmolality (<350 mmol/kg)

o Urine specific gravity <1.005 in presence of other features is suggestive (useful
bedside test)

|
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The management of DI is to replace the water deficit and to replace ADH. If urine output
continues >250 ml per hour, synthetic ADH should be administered; this is usually in the
form of intranasal DDAVP 100-200 mcg or as an intravenous dose (0.4 mcg).

Bradshaw K, Smith M. Disorders of sodium balance after brain injury. Contin Educ Anaesth
Crit Care Pain 2008; 8(4): 129-133

B29

Answer: d.

In 2001 Rafi described palpating the triangle of Petit, which can be found below the costal
margin, above the iliac crest and between the lattisimus dorsi and the external oblique. The
triangle is felt as a ‘dimple’ under the skin and represents the point of minimal thickness of
the abdominal wall. If the block is performed here, only one ‘pop’ will be felt as the external
oblique is not pierced. The block is performed with a short needle, which may be blunted to
increase the ‘pop’ sensation on crossing layers of the abdominal wall. A longer needle risks
piercing the peritoneum or damaging abdominal organs. It is unlikely that the block will
extend further than T10 - L1 with a single injection. It is possible to augment the block with a
second subcostal injection.

In an adult 20 ml of 0.5% bupivacaine is required for each side to provide a reliable block.
This would be equal to 200 mg of bupivacaine, which would be above the recommended
maximum dose for a patient weighing 70 kg.

Mukhtar K. Transversus abdominis plane block. ] N Y School Regional Anaesth 2009;
12:28-33.

Rafi A. Abdominal field block: a new approach via the lumbar triangle. Anaesthesia 2001;
56:1024-1026

B30

Answer: a.

The majority of cases of acute asthma will respond adequately to bolus nebulization of {3,
agonists; with the use of continuous nebulization of 3, agonists indicated for those patients
with a poor response to initial bolus therapy.

Inhaled B, agonists are as efficacious as and preferable to intravenous [, agonists, with the
latter being reserved for those circumstances where the inhaled route cannot be reliably used.
The combination of parental B, agonists and inhaled 3, agonists may have a role in ventilated
patients or those in extremis.

The use of adrenaline is not recommended as it does not have significant benefit over
salbutamol or terbutaline.

British Guideline in the Management of Asthma. A National Clinical Guideline, 2011.
London: British Thoracic Society.
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a

Sedation and anaesthesia are often required to enable dental treatment to be performed.

Concerning the following statements regarding dental procedures, which is most
accurate?
a. General anaesthesia for dental treatment may only be provided outside the
hospital setting by a consultant anaesthetist and operating department practitioner
b. A mix of nitrous oxide 60% and oxygen 40% is commonly used as inhaled sedation
for paediatric patients
c. Intravenous conscious sedation may be administered by appropriately trained
dental practitioners
d. Propofol administered as a target-controlled infusion should be avoided due
to the possibility of impaired airway reflexes in a shared airway
e. Intravenous access is not mandatory during inhalational anaesthesia for
very short procedures in children

Q

The major factor responsible for the spread of particles, including micro-organisms, by
anaesthetists in the operating theatre is:

Failure to wear an appropriate facemask

. Wearing scrub clothing laundered at home

Entering and leaving the operating theatre

. Failing to don sterile gloves for insertion of iv cannulae

Carrying a briefcase and/or backpack into the operating theatre

G

A 35-year-old female requires a vaginal hysterectomy for menorrhagia. The patient plays
competitive tennis and has a body mass index of 38 kg/m?*. The expected duration of surgery
is 70 minutes.

o o0 o

Appropriate perioperative thromboprophylaxis for this patient would be graduated com-
pression stockings and:

a. Early mobilization

b. Aspirin 150 mg daily commenced 12 hours preoperatively

Practice Single Best Answer Questions for the Final FRCA, ed. Hozefa Ebrahim, Khalid Hasan, Mark
Tindall, Michael Clarke and Natish Bindal. Published by Cambridge University Press. © Cambridge
University Press 2013.
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c. Enoxaparin 0.5 mg/kg daily commenced within 6 hours of surgery
d. Enoxaparin 0.5 mg/kg daily commenced 12 hours preoperatively
e. Full leg sequential compression device

4

You have been asked to anaesthetize a 72-year-old man for an emergency MRI scan of the
lumbar spine to rule out spinal cord compression.

Which of the following is the most valid consideration?

a. The use of 100% inspired oxygen should be reported to the radiologist as it may
cause degradation of the images

b. You must wear ear protection in the scanning room if the noise level produced
exceeds 90 dB

¢. Gadolinium-based contrast agents should be avoided due to the relatively high
incidence of allergic reactions

d. The presence of a modern spinal cord neurostimulator should pose little risk
in a 1.5-T scanner

e. Quenching of the magnet in an emergency situation will result in a hypoxic
environment in the scan room

G

An 80-year-old woman is referred to the ICU. She had developed acute renal failure and
had become profoundly hypotensive with a mean arterial pressure of 40 mmHg. She has
been treated for a urinary tract infection. Blood cultures are positive for Gram-positive
bacteria.

The most likely organism from the following list given the history is:
Staphylococcus saprophyticus

. Proteus mirabilis

. Enterococcus faecalis

b
c
d. Candida albicans
e. Escherichia coli

g

(6

Regional anaesthesia can be used to avoid the risks of general anaesthesia, but is not without
risks of its own.

Which of the following is true?

a. Bupivacaine has greater a;-adrenoceptor activity than other local anaesthetics

b. If lipid emulsion is not available, then a propofol infusion can be used instead
for bupivacaine toxicity

c. Addition of adrenaline doubles the safe dose of bupivacaine

d. High cardiac output states reduce the likelihood of local anaesthetic toxicity

e. Lipid emulsions are of no use in the treatment of lidocaine toxicity

a7

Guillain-Barré syndrome (GBS) is an acute inflammatory polyneuropathy first described in
the latter half of the nineteenth century.
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Regarding GBS:

a. Suxamethonium is contraindicated because GBS is a demyelinating upper motor
neurone disease

. Around 30% of GBS patients require respiratory support
If onset is rapid, then recovery is generally also rapid

. Paraesthesia is not a common feature
Autonomic dysfunction is uncommon, with motor dysfunction being the primary
problem

(¢

A 32-year-old man has undergone a recent traumatic amputation of his left forearm. Shortly
before his discharge from hospital, he reports painful, unpleasant sensations in the distribution
of the amputated limb. In particular, he is troubled by the sensation of involuntary spasms.

o aon o

Which of the following actions would you undertake first?
a. Arrange a prescription of regular oral NSAIDs

b. Arrange TENS therapy

c. Refer the patient for a course of acupuncture

d. Arrange mirror-box therapy

e. Refer for consideration for spinal cord stimulation (SCS)

¢

A 70-kg man is admitted to neuro-critical care with a diffuse axonal head injury following a
road traffic collision. He is intubated and ventilated. He is being enterally fed via a nasogastric
tube.

Which of the following statements most accurately describes his daily nutritional
requirements?

a. Water 1200 ml, glucose 70 g, protein 35 g, phosphate 10 mmol

b. Water 2500 ml, glucose 140 g, protein 70 g, phosphate 30 mmol

c. Water 2500 ml, glucose 140 g, protein 140 g, phosphate 60 mmol

d. Water 2100 ml, glucose 70 g, protein 35 g, potassium 30 mmol

e. Water 1200 ml, glucose 140 g, protein 140 g, potassium 10 mmol

10

A surgeon wants to infiltrate an open appendicectomy wound with some local anaesthetic.
The patient, a 6-year-old, 18-kg child has had no other local anaesthetic.

What is the safe maximum dose of bupivacaine for this child?
a. 3 ml of 0.5% levobupivicaine

b. 7ml of 0.5% bupivacaine

c. 13 ml of 0.75% ropivacaine

d. 10ml of 0.375% ropivacaine with adrenaline 1:200 000

e. 20 ml of 0.25% bupivacaine with adrenaline 1:200 000

gl

A 78-year-old man presents for a hernia repair. During his preoperative assessment he tells
the anaesthesiologist he has episodic stabbing pain in his right foot precipitated by pressure.

51
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There are no sensory, motor or excretory deficits. He requests anaesthetic advice on therapy.
He has been taking paracetamol to little effect.

What would be the most appropriate initial therapy while awaiting assessment at the pain
clinic?

a. Duloxetine

b. Carbamazepine

c. Amitriptyline

d. Gabapentin

e. Codeine

12

A 26-year-old gentleman is admitted to the emergency department with a closed traumatic
brain injury following a road traffic collision. On application of a painful central stimulus, his
eyes remain closed, he extends his left arm and he makes incomprehensible sounds.
Computed tomography (CT) of the head reveals a large left-sided fronto-parietal contusion
with obvious midline shift.

Which of the following would be the most appropriate initial interventions, after intubation
and ventilation?
a. Aim for a P,CO, of 4.5 kPa, maintenance of a mean arterial pressure of 80 mmHg,

and active cooling to a core temperature of 34 °C
b. Aim for a P,CO, of 4.5 kPa, insertion of an intracranial pressure monitor

and maintenance of a cerebral perfusion pressure of 60 mmHg
¢. Aim for a P,CO, of 4.5 kPa and maintenance of a mean arterial pressure of 100 mmHg
d. Aim for a P,CO, of 4.0 kPa and maintenance of a mean arterial pressure of 80 mmHg
e. Aim for a P,CO, of 4.5 kPa, maintenance of a mean arterial pressure of 80 mmHg

and administration of high-dose intravenous methylprednisolone

as

A hypotensive 20-year-old man in intensive care was diagnosed to have acute renal dysfunc-
tion secondary to rhabdomyolysis after being involved in a road traffic accident. He was
initially treated with aggressive fluid therapy and diuretics.

Which is the most appropriate drug to be started in order to maintain adequate renal
perfusion?

a. Vasopressin

b. Dopamine

c. Adrenaline

d. Noradrenaline

e. Mannitol

4

A previously fit and well 3-year-old girl is brought into hospital by her parents with a 1-day
history of being unwell, pyrexial and suffering right iliac fossa pain. She is listed by the
surgeons for an appendicectomy. During the operation, she is found to have an inflamed
appendix and localized peritonitis. At the end of the procedure, the surgeon infiltrates local
anaesthetic around the wound edges.
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The most appropriate postoperative pain relief would be:

a. Regular paracetamol and ibuprofen

b. Regular paracetamol, ibuprofen and patient-controlled morphine analgesia (PCA)
¢. Regular paracetamol, ibuprofen and nurse-controlled morphine analgesia (NCA)
d. Regular paracetamol, ibuprofen and a continuous morphine infusion

e. Regular paracetamol, ibuprofen and Oramorph PRN

5

A 35-year-old woman with gallstone pancreatitis is ventilated on ICU. Her chest X-ray shows
bilateral infiltrates and her arterial blood gas shows a p,0, 7 kPa on a F;0, 1.0. You diagnose
her with acute respiratory distress syndrome (ARDS).

Which of the following interventions has been shown to reduce mortality in ARDS?
a. Intravenous methylprednisolone

b. Inhaled nitric oxide

c. Ventilation with 6 ml/kg tidal volumes

d. Prone positioning

e. Intravenous furosemide infusion

16

An extremely anxious 27-year-old female is listed for an urgent laparoscopic cholecystec-
tomy. She is currently on methadone, having abused opioids in the past. Problems with pain
control following her last operation are documented.

Which preoperative intervention is most likely to reduce postoperative pain problems this time?
a. Patient reassurance

b. 8 mg iv dexamethasone

c. 100 mg oral diclofenac and 2 g oral paracetamol

d. 600 mg oral gabapentin

e. 20 mg oral temazepam

az

The incidence and prevalence of liver disease is increasing worldwide.

What is the most common cause of acute hepatic failure in the UK?
a. Ethanol

b. 3, 4-methylenedioxymethamphetamine

c. Amanita phalloides

d. Viral hepatitis

e. Acetaminophen

18

You are asked to assess a patient in the obstetric clinic who has von Willebrand’s disease. She
is keen to have an epidural for labour if required. There are several types of this disease.
Which type of von Willebrand’s disease commonly worsens during pregnancy?

a. Typel

b. Type 2A

c. Type 2B

=]
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d. Type 2M
e. Type3

19

During the first few days of life, which of the following is the least likely to result in a
transitional circulation?

a. Congenital diaphragmatic hernia

b. Necrotizing enterocolitis

c. Cardiac failure

d. Respiratory distress syndrome

e. Sepsis

Q0

A 58-year-old woman with a 15-year history of rheumatoid arthritis is taking 160 mg of oral
morphine per day.

Which of the following opioid patches would give her dose equivalence?

a. Buprenorphine 5 mcg/7days

b. Buprenorphine 10 mcg/7days

c. Fentanyl 25 mcg/72 hours

d. Fentanyl 50 mcg/72 hrs

e. Fentanyl 75 mcg/72 hrs

Q1

Whilst on your preoperative visit a patient informs you they are taking St John’s Wort (SJW)
as well as their normal medications.

Which of the following statements is false?

a. SJW is used by patients for the treatment of mood disorders
b. SJW can cause an accumulation of drugs such as warfarin

¢. SJW can cause severe autonomic dysfunction in some patients
d. SJW should ideally be paused 5 days or more before surgery
e. SJW can cause prolonged sedation after anaesthesia

Q2

A 28-year-old woman of 32 weeks’ gestation is admitted to the labour ward from triage
with hypertension, headache and epigastric pain. She is not in labour. Her vital signs
are: blood pressure 170/109, heart rate 100 bpm, 3" proteinuria on dipstick. She has two
beats of ankle clonus. The fetal heart rate is reassuring. She has not received any
medication.

What would you do next?

a. Administer labetalol 100 mg orally

b. Administer magnesium sulphate 4 g iv bolus followed by infusion
c. Arrange for urgent Caesarean section

d. Commence hydralazine infusion iv

e. Administer nifedipine 20 mg orally
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3

You are anaesthetizing a 4-year-old child for unilateral squint correction. The child is
breathing spontaneously on sevoflurane. Her heart rate drops to 40 bpm.

Which of the following is correct?

. Hypocarbia increases the incidence of significant bradycardia

. She is at increased risk of postoperative nausea and vomiting
Oculocardiac reflex occurs in 90% of squint surgery cases

. Oculocardiac reflex often results in major dysrhythmias
Oculocardiac reflex occurs most commonly when the lateral rectus muscle is
manipulated

Q4

You have anaesthetized a 64-year-old male for a left upper lobectomy for squamous cell
carcinoma. You are currently ventilating both lungs and now want to test the tube position
and proceed to deflate the left lung.

o0 o

The first step you would take is:

a. Open the tracheal lumen and clamp the fresh gas flow to it

b. Inflate the bronchial cuff and confirm left-sided breath sounds
c. Use the fibre-optic scope to check the position of the tube

d. Open the bronchial lumen and clamp the fresh gas flow to it
e. Decrease by half the tidal volumes

25

A 42-year-old motorcyclist is scheduled for a revision of a tibial plate to his lower
left tibia as a result of misalignment. He requests a general anaesthetic and wants to
be pain-free on awakening. The surgeons are keen for a regional block to allow him to
mobilize early.

The best single block you could offer would be?
a. Lumbar plexus block

b. Lumbar epidural

c. ‘Three in one’ block

d. Posterior tibial block

e. Posterior sciatic block

Q26

You have anaesthetized a 75-year-old patient for a below-knee amputation. The patient is
diabetic with chronic renal failure on dialysis. There is significant blood loss intraoper-
atively requiring transfusion, and the surgeons are complaining ‘he is very oozy’.
Coagulation studies show platelets, PT, APTT and INR are normal, but bleeding time is
prolonged.

The most appropriate management would be to:

a. Send the patient for immediate dialysis

b. Give cryoprecipitate

+]
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c. Give DDAVP 0.3 ug/kg
d. Give intravenous conjugated oestrogens
e. Give platelets

Q7

A 35-year-old male with cystic fibrosis has had a bilateral sequential lung transplant and on
day 1 postop has a falling cardiac output (CO) as measured by thermodilution technique
using pulmonary artery catheter (PAC) measurements. Other findings include:

Temperature 37.8°C

Heart rate 110 bpm paced rhythm (DDD mode)
Central venous pressure 23 cmH,0

Pulmonary artery pressure (PAP) 34/22 mmHg

He is on nitric oxide, isoprenaline and noradrenaline.
The most likely reason for the fall in CO is

a. Acute rejection

b. Inappropriate pacemaker settings

c. Systemic inflammatory response syndrome (SIRS)
d. Right ventricular failure

e. Excessive nitric oxide administration

Q8

You are about to anaesthetize a 60-year-old gentleman with moderate chronic obstructive
airways disease for an elective laparotomy for a sigmoid tumour. You wish to site an
epidural as part of your strategy for postoperative analgesia. The patient received a
therapeutic dose of low-molecular-weight heparin 12 hours ago for a recent deep vein
thrombosis.

What is the most appropriate step?

a. Continue with the case and site the epidural

b. Check the prothrombin time

¢. Measure anti factor 10a levels

d. Postpone the case until at least another 12 hours have passed to site the epidural
e. Check the APTT ratio

Q9

A 17-year-old, 65-kg male with Duchenne’s muscular dystrophy requires a general anaes-
thetic for tonsillectomy. He is wheelchair-bound due to muscle weakness. His cough is
good. His airway examination is unremarkable. He last ate 8 hours ago, and had clear fluids
4 hours ago.

Which is the most appropriate induction technique?

a. Rapid sequence iv induction with thiopentone, suxamethonium and cricoid pressure

b. Gas induction and use of non-depolarizing muscle relaxant in a reduced dose
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¢. Propofol + fentanyl induction, then use either suxamethonium or non-depolarizing
muscle relaxants, but at approximately 20% of the normal dose

d. To use propofol TIVA and attempt intubation without muscle relaxants

e. Propofol + fentanyl induction, reduced dose of non-depolarizing muscle relaxant for
intubation, then repeated dosing intraoperatively based on nerve stimulator activity

Go

A patient with obstructive sleep apnoea presents to your preoperative assessment clinic and
you notice a polysomnography report in their notes.

Which of the following parameters is not routinely recorded during polysomnography?
a. Electroencephalogram

b. Oxygen saturations

c. End-tidal carbon dioxide

d. Electro-oculogram

e. Electromyogram
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Paper C — Answers

a

Answer: c.

A Department of Health report published in 2000 recommended that general anaesthesia for
dental procedures must only be provided in a hospital setting by trained anaesthetists,
following a number of deaths in dental practices where anaesthesia had been delivered.
Dental practitioners with a qualification in conscious sedation may administer intravenous
conscious sedation if strict guidelines are followed.

‘Relative analgesia’ using nitrous oxide and oxygen via a nasal mask is a safe and effective
technique widely used in children. It is well tolerated and has a rapid recovery, but the
concentration of nitrous oxide delivered should not exceed 30%.

Propofol TCI (target-controlled infusion) may be used by experienced anaesthetists in a
hospital setting and results in a superior recovery profile compared to other techniques, but it
is easy for the patient to lose control of their airway if the sedation depth increases, and
therefore midazolam is usually the first-line choice of agent as it is easily titratable and rapidly
reversible with flumazenil.

Intravenous access should be instigated even for short dental procedures as emergency
agents such as suxamethonium and atropine may be required.

Conscious sedation in the provision of dental care. Report of an Expert Group on Sedation for
Dentistry, Standing Dental Advisory Committee. DoH, London, 2003 (www.dh.gov.uk/en/
Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_4069257)

Q

Answer: c.

Facemasks are only required if the anaesthetist is a part of the operative field, particularly
when inserting neuraxial blocks or central venous catheter. Scrubs may be laundered at
home, but should only be donned in the operating theatre and must be changed daily.
Entering and leaving the operating theatre generates air currents within the theatre and
introduces particles and, potentially, organisms from outside the theatre. Sterile precautions
while inserting intravenous cannula are essential to prevent infection in the patient

Practice Single Best Answer Questions for the Final FRCA, ed. Hozefa Ebrahim, Khalid Hasan, Mark
Tindall, Michael Clarke and Natish Bindal. Published by Cambridge University Press. © Cambridge
University Press 2013.


www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_4069257
www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_4069257
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concerned, but do not contribute to the spread of particles. Briefcases and backpacks do not
increase the risk of particle spread unless they are moved excessively.

Loftus RW, Koff MD, Burchman CC, et al. Transmission of pathogenic bacterial organisms
in the anesthesia work area. Anesthesiology 2008; 109: 399-407

G

Answer: c.

The patient’s BMI places her in an intermediate risk group as does the surgery she will
undergo. Stockings, combined with early mobilization will be insufficient to substantially
lower her risk of symptomatic postoperative venous thromboembolism and she requires
pharmacological thromboprophylaxis. Enoxaparin is an appropriate agent. Given the risk of
bleeding from pelvic surgery and the lack of evidence for a benefit from preoperative
pharmacological prophylaxis, postoperative prophylaxis is the most appropriate interven-
tion for this patient.

Davies RG, Rayment R. Primum non nocere — NICE guidelines on venous thromboembolism.
Anaesthesia 2010; 65(8): 774-778

4

Answer: a.

The use of 100% inspired oxygen may indeed produce an artefact in the form of an
abnormally high signal in the CSF in T2-weighted images. Ear protection must be used if
the acoustic noise level exceeds 80 dB. Gadolinium-based contrast agents have the best safety
profile of agents used to enhance the signal produced by tissues. They have a relatively low
incidence of anaphylaxis (less than 1 in 100 000) and relatively mild side effects such as
nausea, itching and urticaria (approximately 2%). They should not be used in patients with a
glomerular filtration rate (GFR) of less than 30 ml/min as a potentially fatal condition known
as nephrogenic systemic fibrosis may develop.

The presence of a neuro-stimulator is currently a contraindication for an MRI scan as
thermal injury and equipment malfunction is likely.

Quenching the magnet is a disruptive and costly process and results in the sudden release
of large quantities of helium from the superconductor magnet core. The helium should be
vented away from the room, and an oxygen analyser is present in the room, which will alarm
if a hypoxic environment is generated.

Safety in Magnetic Resonance Units 2010 - An Update. Association of Anaesthetists of Great
Britain and Ireland. Guideline, 2010

G

Answer: a.

The most likely causative organism from those listed is Staphylococcus saprophyticus. The
Gram-negative organism Escherichia coli is the commonest cause of female urinary tract
infections acquired in the community (80%-85%) followed by Staphylococcus saprophy-
ticus, which is Gram-positive (10%). The other common organisms include Klebsiella
pneumonia and Proteus mirabilis, which are both Gram-negative. In contrast,
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Enterobacteriaciae are the commonest group of organisms in children. Candida albicans is
a Gram-positive fungus.

Ronald A. The etiology of urinary tract infection: traditional and emerging pathogens. Am |
Med 2002; 113(1) S1: 14-19

(6

Answer: a.

Local anaesthetic toxicity is dangerous and carries a high mortality. Bupivacaine is partic-
ularly dangerous as it has a lower toxic dose than other agents and bupivacaine toxicity is
resistant to treatment. Recent evidence shows that the use of lipid emulsions such as
Intralipid ® can be of use during the resuscitation effort. Propofol is not a suitable substitute
for lipid emulsions, but may be useful for controlling seizures if they occur. Addition of
adrenaline does not change the toxic dose of bupivacaine, though it does alter doses of other
local anaesthetics.

In the treatment of local anaesthetic toxicity, lipid emulsions work by binding the
lipophilic local anaesthetic molecules. In doing this, they increase the volume of fat within
which the drug is distributed and hence reduce its concentration. It has been said that
lidocaine toxicity is not amenable to treatment with lipid emulsions because lidocaine is
significantly less lipophilic than, for example, bupivacaine. This has been shown not to be the
case and there are reports of successful resuscitation of patients after lidocaine overdoses,
which had failed to respond to other treatments.

High cardiac output states increase the ‘washout’ of local anaesthetics from the tissues in
which it is deposited. This has the effect of increasing plasma drug concentrations and
therefore risk of toxicity.

Many local anaesthetics are direct myocardial depressants, but bupivacaine has a greater
a; agonist action than, for example, ropivacaine and levobupivacaine. This is one reason why
systemic toxicity is so difficult to treat. The combination of myocardial depression and
increased afterload has been demonstrated both in vitro and in vivo. It has also been shown
that the use of adrenaline in resuscitation efforts of local anaesthetic toxicity may be
deleterious, prompting some to suggest that lipid emulsions, rather than being a treatment
of last resort, should be a first-line response to this complication.

AAGSBI Safety Guideline. Management of Severe Local Anaesthetic Toxicity, 2010

a7

Answer: b.

There are two forms of GBS, demyelinating and axonal. Suxamethonium is contraindicated,
but the pathology of GBS is a lower motor neurone lesion. Lower motor neurone lesions
treated with suxamethonium may result in dangerous potassium release.

Onset of GBS may be rapid, occurring within 48 hours. Ninety per cent of patients are
maximally affected within 3-4 weeks. It generally presents with weakness spreading from the
legs to the trunk and then the bulbar and facial muscles. In about 50% of cases there is a
preceding respiratory or gastrointestinal illness, such as Campylobacter infection. Ten
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per cent of cases follow vaccinations. The disease is of variable duration and recovery may be
complete, but damage to nerves may prolong recovery times and can leave residual weakness.
Prognosis is better for the more commonly occurring demyelinating form. The axonal form
may be associated with Clostridium infection.

Paraesthesia is common and may be a presenting symptom. Paraesthesia in GBS typically
follows a glove and stocking distribution. It is one of the features that differentiate GBS from
other forms of paralysis such as those associated with botulism. Tick paralysis, found in
North America and Australia, is caused by neurotoxins secreted by the tick itself rather than
by an infectious organism. It is similar in onset and symptoms to GBS (including para-
esthesia), but recedes rapidly once the tick is removed.

Autonomic dysfunction is not uncommon and may be severe. There may be wide
variations in heart rate and blood pressure, and cardiac arrest has been reported as a
result of severe autonomic instability. All nerves can be affected but, in the demyelinating
form, heavily myelinated nerves are affected most severely. These nerves supply motor
and joint position sense (hence the weakness and paraesthesia). Pain and temperature
sensation are relatively spared because the nerves supplying them are either lightly or not
myelinated.

Marsh S, Pittard A. Neuromuscular disorders and anaesthesia. Part 2: specific neuromuscular
disorders. Contin Educ Anaesth Crit Care Pain 2011; 11(4): 119-123

Rickards K, Cohen A. Guillain-Barré syndrome. Contin Educ Anaesth Crit Care Pain 2003;
3(2): 46-49

(8

Answer: d.

This patient is suffering from phantom limb pain. Both TENS and acupuncture have been
shown to only have a short-term effect.

NSAIDs have a role only in the management of early postoperative pain not in the
treatment of phantom limb pain itself. Opioids may have a role in the management of certain
patients with neuropathic pain.

Mirror-box therapy has been shown to be particularly useful in the management of
troublesome spasms; helping the patient to visualize the unclenching of the phantom limb.

Phantom limb pain is an intermediate indication for spinal cord stimulation therapy;
however, stump pain responds better than phantom pain.

Jackson MA, Simpson KH. Pain after amputation. Contin Educ Anaesth Crit Care 2004; 4(1):
20-23

¢

Answer: b.

Nutritional requirements are often increased after brain injury and there is evidence to
suggest improved outcome with the early use of enteral nutrition. It is important that
electrolytes such as sodium, potassium, magnesium and phosphate are supplied with
serum levels being checked. Fluid balance and serum sodium must always be carefully
considered when prescribing fluids; however, a simple formula for calculating basal

o]
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requirements of water is 100 ml/kg for first 10 kg, 50 ml/kg for next 10 kg and 20 ml/kg
thereafter.

Calories 20-30kcal/kg

Protein Non-stressed patients 0.5 g/kg/day
Stressed patients 1.0-1.5 g/kg/day

Glucose 2g/kg

Na* 1.2 mmol/kg/day

K* 1-1.2 mmol/kg/day

Calcium 10-15 mmol/day

Phosphate 20-30 mmol/day
Fat 2g/kg/ day

Millers RD. Chapter 95: Nutrition and metabolic control in Miller’s Anaesthesia, Philadelphia:
Churchill Livingstone, 2010

Edmonson WC. Nutritional support in critical care — an update. Contin Educ Anaesth Crit
Care Pain 2007; 7(6): 199-202

Q10

Answer: b.

The safe dose for both bupivacaine and levobupivacaine is 2 mg/kg. The child weighs 18 kg
and can therefore have 36 mg bupivacaine. This equates to 7ml of 0.5% bupivacaine or
14mls of 0.25% bupivacaine. Adrenaline does not change the maximum safe dose of
bupivacaine.

Raux O, Dadure C, Carr J, Rochette A, Capdevila X. Paediatric caudal anaesthesia. Update
Anaesth 2010; 26: 32-36.

gl

Answer: d.

The pain described by the patient is typical of a peripheral neuropathy (provoked, in the
distribution of a nerve root and stabbing in nature). The agent of choice for management
of peripheral neuropathic pain is gabapentin. Carbamazepine is cheaper but less effec-
tive, except in trigeminal neuralgia, and may cause either liver or bone marrow toxicity
or both. Amitriptyline is cheaper and has similar efficacy but has more side effects and
drug interactions. Duloxetine is more expensive, but is no more effective than
amitriptyline.

Whilst awaiting pain clinic assessment, it is reasonable to ascend the WHO analgesic
ladder.

Fine PG. Chronic pain management in older adults: special considerations. ] Pain Symp Man
2009; 38(2S): S4-14
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(12

Answer: b.

The Brain Trauma Foundation (BTF) updated guidelines for the management of severe
traumatic brain injury (TBI) describing appropriate interventions and therapeutic targets for
the severely head injured patient. Intracranial pressure monitoring is recommended for all
patients with severe brain injury (defined as Glasgow Coma Score 3-8) associated with an
abnormal CT scan. If CT is normal, ICP monitoring is also recommended in severe head
injury in the following circumstances:

o Age > 40
o Unilateral or bilateral motor posturing
o Systolic blood pressure less than 90 mmHg

There is no randomized controlled trial (RCT) evidence for improved outcomes with the use
of ICP monitoring in comatose patients. However, it does allow the individualization of ICP
and cerebral perfusion pressure management, whilst avoiding the detrimental consequences
of treatment in patients without intracranial hypertension.

Meta-analysis of six RCT's failed to demonstrate an improvement in all-cause mortality
when patients were cooled. However, an increase in the proportion of patients with good
neurological outcome was suggested. The BTF suggest hypothermia as a level III recom-
mendation only.

The recommended target for cerebral perfusion pressure in head-injured patients is
50-70 mmHg. Multiple sources have demonstrated worsened morbidity and mortality in
hypotensive patients. However, aggressive maintenance of high cerebral perfusion pressure
is also associated with adverse outcomes. One study, for example, demonstrated a relative
risk of 5 for Acute Respiratory Distress syndrome (ARDS) when a cerebral perfusion
pressure-targeted approach was compared with an ICP-targeted approach.

Aggressive hyperventilation, particularly in the first 24 hours after head injury, is not
recommended because of its propensity to reduce cerebral blood flow. Multiple studies have
failed to demonstrate a benefit from corticosteroids in acute head injury. Most recently the
Corticosteroid Randomization After Significant Head Injury (CRASH) trial demonstrated
an increased mortality in the methylprednisolone-treated cohort vs. placebo.

Brain Trauma Foundation. Guidelines for the management of severe traumatic brain injury:
3rd edn. J. Neurotrauma 2008; 24 (Suppl 1): S1-S106

Roberts I, Yates D, Sandercock P, et al. Effect of intravenous corticosteroids on death within
14 days in 10,008 adults with clinically significant head injury (MRC CRASH trial):
randomised placebo controlled trial. Lancet 2004; 364: 1321-1328

s

Answer: d.

Maintenance of adequate renal perfusion pressure is essential to prevent kidney injury in
these patients. This is achieved by ensuring adequate cardiac output and arterial blood
pressure is maintained. Initially the patient needs aggressive intravascular fluid therapy,
followed by inotropes and vasopressors if needed. Norepinephrine should be used as a
first-line vasopressor as evidence does not support its adverse effects on renal, hepatic or

o]
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GI blood flow when used to maintain arterial blood pressure. Vasopressin and terlipressin
are second-line drugs used in refractory cases.

Webb ST, Allen JSD. Perioperative renal protection. Contin Educ Anaesth Crit Care Pain
2008; 8(5): 176-180.

14

Answer: c.

Unless there is a contraindication, it is useful to use a combination of analgesics, which will
provide good pain relief with better safety profile. With an inflamed appendix and localized
peritonitis, she is likely to be in quite a lot of pain postoperatively. A 3-year-old may not
comprehend the use of PCA, therefore NCA is a better choice. Most general paediatric wards
may not have the capacity to manage a patient on a continuous morphine infusion.

Clinical guideline: Patient controlled analgesia/nurse controlled analgesia. Great Ormond
Street. http://www.gosh.nhs.uk/clinical_information/clinical_guidelines/cpg_guideline
00143/#H2_2854

5

Answer: c.

Acute lung injury (ALI) and acute respiratory distress syndrome (ARDS) are common
conditions on the ICU associated with a high mortality. ARDS is a multifactorial disease
caused either by a direct insult to the lung (such as aspiration or pneumonia) or an indirect
disease process (sepsis, pancreatitis, trauma). The general principles of treating ARDS are to
provide optimal supportive care whilst treating the underlying cause. The only specific
treatment that has been shown to significantly reduce mortality is the use of lung protective
ventilation strategies. The ARDSnet group found that using low tidal volumes (6 ml/kg) and
low peak inspiratory pressures (<30 cm H,0) significantly reduced mortality. The Fluids and
Catheters Treatment Trial (FACTT) compared liberal and conservative fluid management in
ARDS. Conservative fluid management showed a reduction in ventilator days and ICU stay,
but there was no mortality benefit. A recent meta-analysis on the use of steroids in early
ARDS confirmed they confer no survival benefit. Prone positioning does improve oxygen-
ation and reduces the incidence of ventilator-acquired pneumonia, but does not improve
survival or reduce ventilator days. A systematic review of the use of inhaled nitric oxide in
ALI also showed no improvement in clinical outcome.

The Acute Respiratory Distress Syndrome Network. Ventilation with lower tidal volumes as
compared with traditional tidal volumes for acute lung injury and the acute respiratory
distress syndrome. N Engl ] Med 2000; 342: 1301-1308.

Mackay A, Al-Haddad M. Acute lung injury and acute respiratory distress syndrome. Contin
Educ Anaesth Crit Care Pain 2010; 9(5): 152-156

16

Answer: d.

The theoretical benefits of pre-emptive analgesia have never been translated into clinical
practice. Therefore, giving diclofenac and paracetamol intra-operatively is likely to be just as


http://www.gosh.nhs.uk/clinical_information/clinical_guidelines/cpg_guideline_00143/#H2_2854
http://www.gosh.nhs.uk/clinical_information/clinical_guidelines/cpg_guideline_00143/#H2_2854
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effective as giving it preoperatively. Interest has shifted to ‘anti-hyperalgesic’ interventions
using adjuvant drugs to decrease postoperative analgesic (opioid) requirements. Modification
of nociceptive pathways prior to a noxious stimulus within the central nervous system by drugs
such as gabapentin has been shown to have a ‘protective’ analgesic effect. A single preoperative
dose of gabapentin has been shown to have a significant opioid-sparing effect as well as
reducing anxiety levels in certain procedures. Dexamethasone has been shown to have analgesic
efficacy in a number of procedures, but can be given intraoperatively. Anxious patients already
taking opioids who are presenting for surgery need a thorough preoperative assessment and
exploration of issues. Their usual opioid regimen should be continued perioperatively and
apprehension about pain control should be allayed. Regional techniques should be considered
where possible, and a multimodal analgesic approach is optimal. Anxiolytic premedication
might be useful, though unlikely to directly alter analgesic requirements.

Kong VK, Irwin MG. Gabapentin: a multimodal perioperative drug? Br ] Anaesth 2007; 99:
775-786

az

Answer: e.

In the UK acetaminophen overdose is the most common cause of acute hepatic failure (70%)
while worldwide it is viral hepatitis. Alcohol and other drugs are implicated while Amanita
phalloides is a poisonous mushroom and a rare cause of acute hepatic failure.

Vaja R, McNicol L, Sisley I. Anaesthesia for patients with liver disease. Contin Educ Anaesth
Crit Care Pain 2010; 10(1): 15-19

18

Answer: c.

von Willebrand’s disease is inherited in an autosomal dominant manner. It is the commonest
inherited bleeding disorder. Typical symptoms include mucosal bleeding, easy bruising and
menorrhagia. Platelet count is typically normal, the bleeding time is increased and factor VIII
activity is often reduced.

von Willebrand’s factor (vWEF) is stored in platelets and acts as an adhesive bridge
between platelets and damaged subendothelium at the site of vascular injury (primary
haemostasis). It also functions as the carrier protein for factor VIII and, as such, is also
involved in secondary haemostasis.

There are three main types: Type 1 (most common) has reduced amount of a functionally
normal vWF. Symptoms are usually mild. Type 2 is split into four subtypes (A,B,M and N).
Type 3 (least common) is the most severe form.

Datta S. (ed) Chapter 22 in Hematologic Disease, Anaesthetic and Obstetric Management of
High-Risk Pregnancy, 3rd edn, 2004. New York: Springer

19

Answer: b.

In the fetus most blood coming from the placenta is diverted away from the pulmonary
circulation through the foramen ovale and the ductus arteriosus. At birth,

o]



o]

Answers: Paper C

pulmonary vascular resistance is lowered by lung expansion and by a reduction in
hypoxic pulmonary vasoconstriction. Simultaneously, left-sided heart pressures rise by
cessation of low-resistance placental flow causing an increase in systemic vascular resist-
ance. The ductus arteriosus usually closes within 48 hours due to high PO, and
prostaglandins.

In utero the fetal pulmonary arteries are muscular and during the early neonatal period
they remain sensitive to vasoconstrictor effects of hypoxia, acidosis (hypothermia, hyper-
capnia) and serotonin. They are also sensitive to pulmonary vasodilators such as nitric oxide.
Neonates may revert to a transitional circulation (persistent fetal circulation) if pulmonary
vascular resistance increases, resulting in decrease in pulmonary blood flow and a right to left
shunt through the ductus arteriosus.

In conditions such as congenital diaphragmatic hernia, respiratory distress syndrome,
cardiac failure and sepsis, hypoxia and acidosis may result in pulmonary vasoconstriction,
causing right to left shunting. Although the features of necrotizing enterocolitis can mimic
sepsis with abdominal distension, shock and acidosis, it usually presents later (in the second
week of neonatal life). The presence of ductal shunting may be demonstrated by a large
difference in oxygen saturation between the arm (preductal) and the leg (postductal), with
higher saturations in the arm.

Treatment consists of oxygen therapy, correction of acidosis, hypercapnia and hypo-
thermia, inotropes and fluids. Drugs to lower pulmonary vascular resistance (e.g. isoprena-
line) may be used.

Black A, McEwan A. Chapter 1: Physiology and anatomy relevant to paediatric anaesthesia,
in Paediatric and Neonatal Anaesthesia. Michigan: Butterworth-Heinemann, 2004,
1-14

20

Answer: d.

The advantage of the transdermal route for drug delivery is that it avoids first-pass metab-
olism and large variations in plasma drug concentration. Drugs must have a low molecular
weight and high lipid solubility to penetrate the lipophilic stratum corneum of the skin.

There are two types of transdermal patch available: the reservoir (or membrane-controlled
system) and the matrix system. In a reservoir patch the drug is held in a gel or solution and a
release membrane controls the rate of delivery of the drug to the skin. The matrix patch holds
the drug as part of a polymer matrix. The matrix is applied directly to the skin.

Buprenorphine and fentanyl are available as patches. They are frequently prescribed to
patients with chronic non-cancer or cancer pain. The Butrans® patch is a 7-day patch
delivering the opioid at 5, 10 or 20 pg per hour. This utilizes the matrix design.

Fentanyl patches are more commonly of the matrix type. The patches also deliver
fentanyl at a constant rate and come in different strengths: 25 pg per hour up to 100 pug
per hour. A steady-state serum concentration is achieved after 24 hours and will continue as
long as the patch is renewed. Each patch lasts for 72 hours.

Because the constant delivery of drug avoids the peaks and troughs of intermittent
dosaging, the side effect profile of opioids, such as sedation, nausea and vomiting and
respiratory depression, is reduced. Patient compliance is also improved because of the
patches’ convenience.
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Dose equivalence of opioid patches:

Patch Drug delivery Oral morphine
rate pg/h mg/24h
Butrans® 5 5 5-10
Butrans® 10 10 10-20
Butrans® 20 20 2540
Fentanyl 12 12 20-60
Fentanyl 25 25 60-100
Fentanyl 50 50 120-200
Fentanyl 75 75 180-300
Fentanyl 100 100 240-400

Bajaj S, Whiteman A, Brander B. Transdermal drug delivery in pain management. Cont Educ
Anaesth Crit Care Pain 2011; 11(2): 39-43

Q1

Answer: b.

St John’s Wort (SJW) is widely used for the treatment of depressive disorders. Its action
is thought to be due to the inhibition of the reuptake of various neurotransmitters
including serotonin, dopamine and noradrenaline. In this way it has actions similar to
both tricyclic antidepressants and monoamine oxidase inhibitors (MOAI). When
co-administered with these medications or with some other MAOI drugs (e.g. ephedrine),
as well as tyramine-containing foods, a serotoninergic syndrome can develop. This is
characterized by a triad of autonomic dysfunction, altered mental function and muscle
rigidity. It can also cause hyperthermic states mimicking other disorders such as malignant
hyperpyrexia and neuroleptic malignant syndrome. It should be stopped before surgery if
possible to minimize these interactions, but care must be taken to balance the risk of
stopping antidepressant medication vs. the continuing, but with good perioperative
pharmacological planning. SJW is a potent enzyme inducer, particularly of CYP2C9
(warfarin) and CYP3A4 (fentanyl/alfentayl/lignocaine/midazolam). Despite the increased
metabolism of some commonly used anaesthetic medications, SJW’s sedative effects can
cause prolonged recovery from anaesthesia.

Wong A, Townley S. Herbal medicines and anaesthesia. Cont Educ Anaesth Crit Care Pain
2011; 11(1): 14-17

Q2

Answer: a.

This patient has severe pre-eclampsia (hypertension presenting after 20 weeks’ gestation,
with significant proteinuria, systolic blood pressure > 160 mmHg and symptomatic).
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Oral labetalol is the first-line treatment, aiming to keep the systolic blood pressure <
150 mmHg, and the diastolic between 80 and 100 mmHg. Caesarean section is not
indicated unless the hypertension is refractory to treatment, or unless further maternal
or fetal indications develop. There is no mention of eclamptic seizures prior to pre-
sentation or in a previous pregnancy; therefore magnesium sulphate is not indicated.
Hydralazine and nifedipine are second-line treatments for hypertension unresponsive to
labetalol.

NICE CG107 hypertension in pregnancy: the management of hypertensive disorders during
pregnancy, 2010

NICE guidelines. Available at: http://www.nice.org.uk/nicemedia/live/13098/50418/50418.
pdf (Accessed 22 February 2012)

3

Answer: b.

The child presenting for squint surgery may be otherwise fit and well or may have associated
diseases such as cerebral palsy, hydrocephalus, myopathies or other chromosomal abnor-
malities. Attention should be paid to these at the preoperative visit.

It is well known that strabismus surgery is associated with oculocardiac reflex. This is a
bradycardic response to traction on any of the extraocular eye muscles (more commonly the
medial rectus), which may also result in sinus arrest or major dysrhythmias. Afferent
pathways are via the occipital branch of the trigeminal nerve and the efferent is via the
vagus. Oculocardiac reflex occurs in approximately 60% of children undergoing squint
surgery. On removal of traction, the bradycardia resolves almost instantaneously.
Prevention will involve administering atropine 20 mcg/kg, which may be given at induction
as a routine or following a reflex event in theatre.

Most cases are anaesthetized with the child spontaneously breathing, but it should be
noted that light anaesthesia or hypercarbia increases the risk of oculocardiac reflex.

Strabismus surgery is associated with significant postoperative nausea and vomiting
(PONV), which may be linked to oculocardiac reflex, since children who have bradycardias
intraoperatively are at increased risk of PONV. Multimodal antiemetic prophylaxis should
be administered.

The incidence of malignant hyperthermia is increased in patients with squint (still rare)
but vigilance should be high.

James I. Anaesthesia for paediatric eye surgery. Contin Educ Anaesth Crit Care Pain 2008;
8(1): 5-10

Q4

Answer: a.

A left-sided double lumen tube (DLT) is used most commonly for isolation of either lung.
This is because there is a higher chance of occluding the right upper lobe bronchus if a right-
sided tube is used.

Tidal volumes would not be halved during one-lung ventilation (OLV). Typically,
6-8ml/kg are acceptable volumes to initiate OLV, then volumes can be titrated to limit
airway pressures to an acceptable level.


http://www.nice.org.uk/nicemedia/live/13098/50418/50418.pdf
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Double Lumen Tube

A
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Bronchial lumen
Tracheal lumen
Bronchial balloon
Tracheal balloon
Tracheal cuff
Bronchial cuff
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Fig. C24. Double lumen tube.

Once inserted, the DLT is connected via both lumens to the breathing circuit and both
lungs are ventilated. The tracheal cuff is inflated, but the bronchial cuff will remain deflated.
When OLYV is required, the steps to isolate the right lung (and therefore deflate the left lung)
are as follows (please refer to diagram below):

o The tracheal lumen is opened and the fresh gas flow to it is clamped (now you are
ventilating only down the bronchial lumen and a leak should be heard

o Inflate the bronchial cuff until the leak disappears and you are able to auscultate breath
sounds only on the left

o Unclamp the tracheal lumen (now you are ventilating both lungs)

o Open the bronchial lumen and clamp the fresh gas flow to it (this will deflate the left lung)

o Confirm there are breath sounds only on the right

The position should ideally always be confirmed with a fibre-optic bronchoscope after
placement and at the time of lung isolation, particularly if the patient has been transferred
or repositioned.

25

Answer e.

This procedure requires anaesthesia of the lower leg, mostly served by the sciatic nerve.
A lumbar plexus and ‘three in one’ do not involve the sciatic nerve, a lumbar epidural
will prevent early mobilization and a posterior tibial block will only anaesthetize the
foot.

o]
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Nerve Supply to the Lower Limb

Dermatomes

(1) Lateral cutaneous branch of
subcostal nerve

(2) Femoral branch of genitofemoral
nerve

(3) Lateral femoral cutaneous nerve

(4) Anterior femoral cutaneous nerves

(5) Obturator nerve

(6) Common fibular nerve

Fig. C25. Nerve supply to the lower limb.

(7) Saphenous nerve

(8) Superficial fibular nerve

(9) Sural nerve

(10) Deep fibular nerve

(11) Posterior cutaneous nerve of thigh
(12) Sural nerve

(13) Calcaneal branch of tibial nerve
(14) Plantar branches of tibial nerve

o=
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Lumbosacral Plexus

(1) lliohypogastric nerve L1

(2) llioinguinal nerve L1

(3) Lateral femoral cutaneous nerve L2-3
(4) Genitofemoral nerve L1-2
(5) Femoral nerve L2,3,4
(6) Obturator nerve L2,3,4
(7) Sciatic nerve L4-S2
(8) Pudendal nerve S2,3,4

Fig. C25. (cont)

Q26

Answer: b.

Patients with CRF often bleed excessively despite normal coagulation studies. This is because
of several factors causing decreased platelet adhesiveness. These are:

o Inadequate von Willebrand factor (vWF) release from the endothelium
o Increased platelet production of beta-thromboglobulin

o Increased vascular production of PGI,

o Excessive nitric oxide

]
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Platelet transfusion will therefore not correct the problem. Dialysis can improve the bleeding,
but rapid improvements require cryoprecipitate or DDAVP administration. DDAVP
requires 1 to 2 hours to be effective and works for up to 8 hours. Intravenous oestrogens
have a longer duration of action but a much slower onset.

Milner Q. Pathophysiology of chronic renal failure. Contin Educ Anaesth Crit Care Pain
2003; 3: 130-133

Q7

Answer: d.

This is a simple question, testing a candidate’s understanding of basic cardiac output study
parameters; delivered in the context of lung transplant surgery. The presence of an elevated
central venous pressure and adequate PAP is suggestive of RV failure. There are multiple
causes of RV failure - the candidate is not asked to diagnose further; however, ‘A’ could be
true but would be less common and could be included among the causes of RV failure. There
is nothing to suggest that the pacemaker settings are inappropriate. SIRS would not neces-
sarily lead to a fall in CO: a decrease in systemic vascular resistance may in fact increase CO.
Nitric oxide would not lead to systemic hypotension.

Wigfull J, Cohen AT. Critical assessment of haemodynamic data. Contin Educ Anaesth Crit
Care Pain 2005; 5(3): 84-88

Eyre L, Breen A. Optimal volaemic status and predicting fluid responsiveness. Contin Educ
Anaesth Crit Care Pain 2010; 10(2): 59-62

28

Answer: d.

Recommendations from the consensus group of the American Society of Regional Anaesthesia
are that needle placement in patients receiving prophylactic doses of LMWH should be 10-12
hours after the previous dose of LMWH. In those receiving higher therapeutic doses, place-
ment should be delayed at least 24 hours. The APTT ratio is used to monitor the administration
of unfractionated heparin and the PT ratio to monitor warfarin administration. Neither are
appropriate tests to monitor LMWH administration. An anti factor 10a assay is available;
however, it has not been shown to be predictive of the risk of bleeding.

Regional anesthesia in the patient receiving antithrombotic or thrombolytic therapy.
American Society of Regional Anesthesia and Pain Medicine Evidence-Based
Guidelines, 3rd edn. Regional Anesth Pain Med 2010; 35(1): 64-101

Q9

Answer: d.

‘Muscular dystrophy’ is a group of congenital conditions, characterized by progressive
muscle weakness. Boys are more commonly affected than girls. There are several subtypes
of muscular dystrophy, including Duchenne’s, Becker’s and Emery-Dreifuss. Pathologically,
the disease affects skeletal, cardiac and smooth muscle.
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Implications for anaesthesia:

o Risk of aspiration due to decreased gut motility, delayed gastric emptying and dysphagia.
Consider preoperative antacid premedication.

o Reduced doses of non-depolarizing neuromuscular blockers should be used due to
increased sensitivity.

o Postoperative respiratory insufficiency. Consider preoperative lung function tests.

o Pre-existing cardiomyopathy; myocardial dysfunction can be significantly exacerbated by
myocardial depressant anaesthetic drugs.

o Suxamethonium-induced hyperkalaemia and rhabdomyolysis. This reaction can be
potentially fatal, and is known to be associated with several forms of muscular dystrophy.
It appears to resemble malignant hyperthermia; volatile agents may also be a trigger.
However, a concurrent rise in temperature is not always seen. The current consensus is
that malignant hyperthermia triggers should be avoided in muscular dystrophy patients.
Thus, propofol TIVA is the most appropriate technique.

Allman KG, Wilson IH (ed). Oxford Handbook of Anaesthesia, 3rd edn. 2011. Oxford: Oxford
University Press

Hayes J, Veykemans F, Bissonnette B. Duchenne muscular dystropy: an old anaesthesia
problem revisited. Paediatr Anaesth 2008; 18: 100-106

Go

Answer: c.

Obstructive sleep apnoea is associated with frequent periods of hypoventilation and/or apnoeas
during sleep, with resultant episodic hypoxaemia. Diagnosis is based upon a supportive history of
loud snoring, perhaps with witnessed apnoeas, and daytime somnolence as well as evidence of risk
factors such as obesity, enlarged tonsils/adenoids, craniofacial abnormalities or neuromuscular
disorders. Objective testing can be as simple as watching a patient sleep whilst measuring their
oxygen saturations. The ‘gold standard’ is more expensive and time consuming - polysomnog-
raphy. This involves the measurement of several physiological parameters during sleep. Electro-
encephalogram (EEG), electromyogram (EMG) and electro-oculogram (EOG) information is
recorded whilst the patient passes through the four stages of sleep with REM and non-REM sleep
being easily differentiated. Air flow is measured by the use of a flow sensor or thermistor mounted
near the patient’s nose. Oxygen saturations are recorded via a saturations monitor. Sometimes
measurements of respiratory effort are recorded from an oesophageal pressure sensor or inferred
from diaphragmatic EMG recordings. Other information such as ECG and blood pressure may
also be noted. The data are then analysed in 30-second segments and information is obtained on
the frequency and magnitude of desaturations, and the cardiovascular variations associated with
arousal episodes. End-tidal carbon dioxide measurements are not normally recorded.

Martinez G, Faber P. Obstructive sleep apnoea. Contin Educ Anaesth Crit Care Pain 2011; 11(1):
5-8
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4

D1

A 56-year-old man with severe claustrophobia requires a general anaesthetic for an MRI scan
of his entire spine.

Regarding monitoring in the MRI scanner, which of the following would be the most
appropriate combination of patient monitors in addition to a fibre-optic pulse oximeter?
a. Three ECG electrodes placed in the CM5 position and a non-invasive blood pressure cuff
(NIBP)
. Four ECG electrodes placed less than 20 cm apart, a NIBP cuff
Four ECG electrodes placed more than 20 cm apart, an arterial line
. Three ECG electrodes placed less than 20 cm apart, a NIBP cuff
Three ECG electrodes placed less than 20 cm apart, an arterial line

D2

Total intravenous anaesthesia (TIVA) is a commonly used anaesthetic technique. A number
of pharmacokinetic models exist which may be used to control drug delivery.

o a0 o

Which of the following is the most accurate statement?

a. The Marsh model for propofol would result in the delivery of a lower total propofol dose
than the Schneider model in the same patient if used at the same target concentrations

b. The Marsh model is suitable for use in morbidly obese patients

c. Using the Marsh model in paediatric patients is more likely to result in awareness than in
adults

d. The Minto model for remifentanil uses actual body weight in its calculations

e. TIVA should not be used in children because of the risk of propofol infusion syndrome

D3

A 54-year-old man presents for a sigmoid colectomy for a colonic cancer. He is taking
warfarin for a deep venous thrombosis that occurred 3 months previously. His warfarin will
be stopped 5 days preoperatively and his INR checked on the evening before surgery.

While the warfarin is stopped, the following should be commenced:
a. Aspirin 150 mg daily.
b. Intravenous unfractionated heparin titrated to a PTT of 2.5 times greater than control.

Practice Single Best Answer Questions for the Final FRCA, ed. Hozefa Ebrahim, Khalid Hasan, Mark
Tindall, Michael Clarke and Natish Bindal. Published by Cambridge University Press. © Cambridge
University Press 2013.
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c. Enoxaparin 0.5 mg/kg daily
d. Aspirin 75 mg and clopidogrel 75 mg daily
e. Enoxaparin 0.5 mg/kg 12-hourly

D4

A 30-year-old male is undergoing general anaesthesia for appendicectomy. He has had a
previous anaphylactic reaction to suxamethonium. You have performed a rapid sequence
induction with rocuronium 1.2 mg/kg. You are unable to intubate or ventilate. A laryngeal
mask airway is in situ, but you remain unable to ventilate the patient. He is cyanosed and
bradycardic.

What do you do next?

a. Give Suggamadex 16 mgkg™' and administer high-flow oxygen via facemask
b. Re-attempt intubation with a McCoy’s blade

c. Give 100% oxygen and call for senior assistance

d. Oxygenate via needle cricothyroidotomy

e. Administer 600 mcg atropine

D5

Healthcare-associated infections (HCAIs) are a significant burden to health services. The
anaesthetist plays a pivotal role in the prevention of transmission of such infections. One area
of responsibility is to ensure that all anaesthetic equipment is effectively decontaminated.

Regarding the decontamination of anaesthetic equipment, which of the following is correct?
a. Fibre-optic endoscopes are autoclaved at 134 °C
b. Prions should all be removed after five decontamination cycles
c. Laryngoscope handles should be sterilized after every patient, or disposable
handles used
d. Chemical indicators are used in sterile packs to confirm that the contents are sterile
e. A 70% alcohol and chlorhexidine mixture is a high-level disinfectant

D6

A 28-year-old female presents to the emergency department following a drug overdose. She is
known to mental health services. Shortly after arrival, she develops vomiting, abdominal pain
and lethargy. She later complains of severe blurred vision and is noted to have a severe muscle
twitching. An hour later she has a grand mal seizure.

The most likely drug is:
a. Codeine phosphate
b. Diazepam

c. Paracetamol

d. Amitriptyline

e. Lithium

D7

Combined spinal-epidural (CSE) anaesthesia aims to provide rapid relief and a long
duration of action. There are a number of techniques and a wide variety of situations in
which this technique may be useful.

]
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Which of the following is most accurate?

a. The paramedian approach is not suitable for CSE

b. The Royal College of Anaesthetists NAP3’ audit shows that around 6% of
neuraxial blocks are CSEs

¢. An epidural top up should be injected immediately after the spinal injection is given

d. CSEs are associated with a four-fold increase in PDPH

e. Proportionally fewer CSEs result in major harm than either epidurals or spinals
performed alone

D8

A 40-year-old female presents for a trans-sphenoidal resection of a pituitary tumour.

Which of the following does not indicate an excess of growth hormone secretion?
a. Retrognathism

b. Macroglossia

c. Obstructive sleep apnoea

d. Cardiomyopathy

e. Impaired glucose tolerance

D9

A 45-year-old woman attends the chronic pain clinic; she has had spontaneous widespread
pain for 4 months. Her history and examination reveal a widespread pain index (WP) value
of 9. She is suffering from altered sleep and fatigue. She is diagnosed with fibromyalgia based
upon the American College of Rheumatologists (ACR) criteria.

Which of the following is the most appropriate first-line treatment?
Amitriptyline 10 mg at night

b. Fluoxetine 20 mg daily

c. Injection of identified trigger points with local anaesthetic and corticosteroid
d. Tramadol 50-100 mg four times daily

e. Gabapentin at a starting dose of 300 mg, increasing daily

D10

A 53-year-old male was admitted to the intensive care unit 4 days previously with severe
traumatic brain injury after a road traffic collision. He remains comatose despite cessation of
sedation.

&

Which of the following would be the most appropriate method for exclusion of significant
cervical spine injury in this patient?

a. A combination of plain-film cervical radiography and dynamic fluoroscopy

b. Dynamic cervical fluoroscopy alone

c. Cervical magnetic resonance imaging (MRI)

d. A combination of plain-film cervical radiography and helical computed tomography (CT)
e. Plain-film cervical radiography alone

D11

You attend a trauma call where a 34-year-old male has been involved in a road traffic
collision. He was intubated on scene due to a GCS of 6 and has a single 20G cannula in the
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left hand. The primary survey reveals markedly reduced breath sounds on the right side of the
chest, pulse of 110 bpm and a blood pressure of 70/ 30 mmHg. He has bruising over the right
flank.

Which of the following is the next most appropriate step in his management?
a. Right side needle thoracocentesis

b. Right side tube thoracostomy

c. Establish large bore access and commence volume replacement

d. Open thoracotomy

e. Ultrasound scan to rule out intra-abdominal bleed

D12

An 8-kg 11-month-old child is undergoing a circumcision. The anaesthetist decides to
perform a caudal anaesthetic.

What volume of 0.25% bupivacaine is required to achieve a lumbosacral blockade in this
child?

a. 2ml

b. 4ml

c. 6ml

d. 8ml

e. 10ml

D13

A GP has referred a 56-year-old lady who is 6 months post fracture of the ankle and
complains of ongoing ankle and foot pain that is not responsive to simple analgesics.
Repeat ankle X-ray shows no significant abnormality.

In the management of complex regional pain syndrome (CRPS):

a. CRPS type 2 is often initiated by peripheral nerve transection

b. Topical NSAIDs are more effective than systemic preparations

c. CRPS type 1 generally follows major trauma to major nerves and is characterized
by diffuse pain distal to the injury

d. If sympathetic blocks are successful, then neurolysis is the treatment of choice in
most cases

e. Vasomotor instability is a feature of CRPS types 1 and 2

D14

Community-acquired pneumonias are commonly seen and may be severe, requiring anaes-
thetic or ICU input. Knowledge of the causative agents and first-line treatments can improve
outcomes.

Concerning community-acquired pneumonias, which statement is most accurate?
a. Streptococci commonly produce 3-lactamases

b. Legionellae are Gram-positive organisms

c. Staphylococci are generally coagulase negative

d. Chlamydia pneumoniae is generally insensitive to fluoroquinolones

e. Coxiella burnetti is f-lactam sensitive

]
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D15

You are asked to review an 82-year-old man on ICU following an emergency aortic aneurysm
repair 5 days ago. Despite his observations being stable throughout the day, he has become
increasingly confused and appears to be having visual hallucinations. He has pulled out his
nasogastric tube and arterial line and is trying to get out of bed, despite reassurance.

What would be the best initial treatment?

a. 2.5 mg intravenous haloperidol

b. Oxygen via a non-rebreathe mask

¢. 4mg intravenous lorazepam

d. Application of physical restraints to prevent injury to himself or others
e. Melatonin and dexmedetomidine

D16

You have been asked to anaesthetize an ex-premature baby, born at 32 weeks’ gestation, for
elective bilateral inguinal hernia repair. His corrected gestational age is 60 weeks and he
weighs 3.5 kg. He was discharged home 24 weeks ago without ancillary oxygen and has been
well in himself.

What would be your preferred anaesthetic technique?

a. Caudal block with sedation

b. General anaesthesia with 0.3 mg of intravenous morphine and intravenous infusion of
paracetamol 22.5 mg

c. General anaesthesia with bilateral ilioinguinal blocks

d. General anaesthesia with caudal block

e. Spinal anaesthesia with sedation

D17

A 20-year-old female with Ehlers—-Danlos syndrome has long-term pain due to recurrent hip
dislocations. She is using and seeking increasing doses of oral morphine solution to manage
this. Despite this, her pain is poorly controlled and it is later discovered that she has not been
able to re-locate her hip for some time.

What term best describes her behaviour?
a. Addiction

b. Pseudo-addiction

c. Tolerance

d. Physical dependence

e. Craving

D18

Recipients of solid organ transplants may require other surgery.

The priorities in preoperative assessment are:
a. Liaising with the organ transplantation team to see when the patient was last reviewed
b. Limiting the amount of perioperative fluids to avoid dilution of the serum levels

of immunosuppressive drugs
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¢. Avoiding drugs that are metabolized by the cytochrome P-450 enzyme pathway,
as they may interfere with cyclosporine or tacrolimus levels

d. Using a regional anaesthetic technique if possible

e. Assessment of the function of the graft and detecting the complications associated
with immunosuppressive therapy

D19

You have been asked to provide an epidural for a labouring mother. Your patient is a
lawyer specializing in medical negligence. She wishes to know in detail about the risks of an
epidural.

Which of the following statements is incorrect?

a. The risk of a postdural puncture headache is about 1 in 100

b. The risk of a temporary nerve injury is about 1 in 1000

c. The risk of a meningitis is about 1 in 100 000

d. The risk of not working well enough so that alternative analgesia is required is
about 1in 8

e. The risk of needing an instrumental delivery is about 1 in 15

D20

A 10-year-old boy has fallen out of a tree and broken his arm. He is listed for open reduction
and internal fixation on your trauma list. He is third on your list and the first two cases are
likely to take 2 hours. He is complaining of pain in his arm, which he scores as 6 out of 10 on a
visual analogue scale and, other than receiving a 15-mg/kg dose of oral paracetamol on
admission (1 hour ago), he has not received any other analgesia.

What would be the most appropriate pharmacological management of his pain?
a. Rectal diclofenac 1 mg/kg and oral codeine 1 mg/kg

b. Additional 15 mg/kg of oral paracetamol

c. Intravenous morphine bolus 0.1 mg/kg

d. Oral ibuprofen 5 mg/kg and codeine 1 mg/kg

e. Inhaled entonox

D21

You are assessing a 39-year-old male in your chronic pain management clinic. He gives you a
6-month history of pain in his lower back. There is no history of trauma and he is otherwise
well. Your examination is unremarkable. He takes regular paracetamol and ibuprofen, which
slightly ease the pain.

After discussing analgesic options, what would be the next step in your management of this
patient?

a. Offer a course of physical therapy

b. Offer transcutaneous electrical nerve stimulation (TENS)

c. Prescribe gabapentin

d. Request a lumbar spine MRI

e. Request a lumbar spine X-ray

]
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D22

Clinical tests may be used to prove or disprove the occurrence of a disease, or to guide its
management. These tests should accurately spot all patients who have the disease and also all
those who are free from it.

Which of the following statements regarding clinical tests is true?

a. A clinical test is 100% sensitive if it identifies all patients without the disease

b. A clinical test is 100% specific if it identifies all patients with the disease

c. The positive predictive value (PPV) of a test determines the likelihood of a patient
not having the disease if they test positive for it

d. The negative predictive value (NPV) of a test determines the probability of
actually correctly diagnosing people without disease if they test negative

e. The likelihood ratio of a clinical test predicts the odds of having the disease when the
test is negative

D23

A 36-year-old patient presents in labour to your district general hospital. She has known
rheumatic aortic stenosis with a mean valvular gradient of 55 mmHg. On examination by the
midwife, she is found to have cervical dilatation of 6 cm. She is now asking for pain relief.
You have sited an arterial line for close blood pressure monitoring and transferred her to the
obstetric HDU room.

Which of the following best describes an appropriate plan for her intra-partum

management?

a. Combined spinal-epidural for analgesia and aim for vaginal delivery

b. Early, semi-elective Caesarean under GA

c. Epidural for analgesia, and consideration of instrumental delivery early during the
second stage

d. Epidural for analgesia, with a plan to use ‘quick-mix’ solution (1 ml 8.4% bicarbonate,
0.1 ml ‘1 in1000” epinephrine, made up to 20 ml with 2% lidocaine) to achieve
appropriate anaesthesia for operative delivery if required

E. Pulmonary artery catheterization, fluid resuscitation titrated to a pulmonary artery
wedg