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Question 1 (18 marks) 

a. What is the role of the ROSIER scale in the Emergency Department? State three (3) 
points in your answer. (3 marks) 
 

 
1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

A patient presents after a sudden onset of dense right hemiparesis. 
 

b. List five (5) inclusion criteria that must be met for the patient to be considered for 
thrombolysis. (5 marks) 
 

1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. ________________________________________________________________________ 

5. ________________________________________________________________________ 
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Question 1 (continued) 
 

A non-contrast CT brain is taken- refer to the props booklet- page 1. 
 

c. State the diagnosis, based on this CT scan and the clinical features provided.(1 mark) 
 
 

________________________________________________________________________ 
 

 
 

The patient undergoes thrombolysis and suffers a lethal intracerebral bleed. It is discovered 
that the patient had a recognised contraindication to thrombolysis.  
 

d. List the five (5) elements involved in the process of open disclosure. (5 marks) 
 
 

1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. ________________________________________________________________________ 

5. ________________________________________________________________________ 
  



University Hospital, Geelong-  Fellowship Exam Short Answer Questions 
Week 12   

3 

 

Question 1 (continued) 

 
e. In general, list four (4) factors that would support the role for decompressive 

craniectomy. (4 marks) 
 

1. ___________________________________________________________________ 

2. ___________________________________________________________________ 

3. ___________________________________________________________________ 

4. ___________________________________________________________________ 
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Question 2 (12 marks)  
 
A 75 year old woman presents following a fall from standing. She is complaining of bilateral 
hip pain only. 
Her observations are: 

BP   75/ 50  mmHg 

HR   135  / min 

RR   20  / min 

Oxygen saturations 98%  room air 

GCS   13  E3, V4, M6 

 

A pelvis xray is taken- refer to the props booklet- page 2. 
 

a. State four (4) abnormal findings shown in this xray. (4 marks)   
 

1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. ________________________________________________________________________ 

b. List four (4) further imaging studies that you would consider for this patient (4 marks) 
 

 
1. _____________________________________________________________________ 

2. ______________________________________________________________________ 

3. ______________________________________________________________________ 

4. ______________________________________________________________________ 
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Question 2 (continued) 
 

 
c. Assuming that you have IV access, list four (4) steps in your approach to managing her 

pain control. (4 marks)   
    
 

1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. _______________________________________________________________________ 
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Question 3 (12 marks)  
 
A 25 year old presents following a stab wound to the neck. 

 
a. List four (4) key historical features that are important in this case. (4 marks) 

 
 

1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. ________________________________________________________________________ 

5. ________________________________________________________________________ 

 
b. List four (4) examination features that are important in this case. (4 marks) 

 
 

1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. ________________________________________________________________________ 
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Question 3 (continued) 
 

c. As they pertain to the neck, list the boundaries of the following. (3 marks) 
 
 

Zone 1:____________________________________________________________________ 

__________________________________________________________________________ 

Zone:2:____________________________________________________________________ 

__________________________________________________________________________ 

Zone 3:____________________________________________________________________ 

__________________________________________________________________________ 

 
 

d. What feature of the wound would allow definitive repair in the emergency 
department. (1 mark) 
 

___________________________________________________________________________ 
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Question 4 (12 marks) 
 
 
A 3 month old infant presents with shortness of breath and difficulty breathing. 
Her observations are: 

BP    85/ 50  mmHg 

HR    125  / min 

RR    80  / min 

Oxygen saturations  98%  room air 

Temperature (rectal)  36.5   °C 

 
a. List four (4) likely differential diagnoses for this patient (each to be from a different 

pathological category). For each, list the method of confirmation of diagnosis. (8 
marks)    
 

 
 

Differential diagnosis 
(4 marks) 

Method of confirmation of diagnosis 
(4 marks) 

1 

  
2 

  
3 

  
4 
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Question 4 (continued) 

 

b. List four (4) historical factors that would suggest a serious illness for this patient. (4 

marks) 

 

1. _____________________________________________________________________ 

2. _____________________________________________________________________ 

3. _____________________________________________________________________ 

4. _____________________________________________________________________ 
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Question 5 (12 marks)  

 
An 87 year man presents from a nursing home with acute deterioration. 
 

An ECG is taken- refer to the props booklet- page 3. 
 

a. What is the most likely diagnosis? (1 mark) 

___________________________________________________________________________ 

 

b. List three (3) features of this ECG that support this diagnosis. (3 marks) 

 

1. ________________________________________________________________________ 

2. _______________________________________________________________________ 

3. ________________________________________________________________________ 

 

c. List four (4) likely causes for this diagnosis. (4 marks) 

 

 

1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. ________________________________________________________________________ 
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Question 5 (continued) 

 

d. List four (4) treatments that you would consider for this patient. (4 marks) 
 
 

1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. ________________________________________________________________________ 
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Question 6 (12 marks) 

 
A 45 year old man presented following a fall from a ladder.  He has suffered an isolated 
injury to his right arm. 
 

An elbow X-Ray is taken- refer to the props booklet- page 4. 

 

a. List four (4) potential complications of this injury in the first 7 days. (4 marks) 
 
 

1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. ________________________________________________________________________ 
 

He last ate 2 hours ago. He has received 20 mg morphine IV en route in the ambulance. His 
BP is 140 mmHg and HR 110 / min. 

b. List your preferred analgesic/ sedative regime for the correction of this injury in the 
Emergency Department (include doses and routes). State three (3) points in your 
answer. (3 marks) 

 
1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 
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Question 6 (continued) 

 

c. Assuming adequate analgesic/ sedation, list five (5) steps in your measures to correct this 

abnormality. (5 marks) 

 

1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. ________________________________________________________________________ 

5. ________________________________________________________________________ 
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Question 7 (10 marks) 

A 47 year old man with a history of chronic liver disease and schizophrenia is brought to your 

emergency department with acute confusion. 

His observations are: 

BP  120/60  mmHg 

HR  120  /min 

RR  40  /min 

GCS  12  E3, V4, M5 

 

Selected biochemistry are taken- refer to the props booklet- page 5. 

a. Provide two (2) calculations to help you to interpret these results. (2 marks) 
 
 

Derived value 1:  _____________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

Derived value 2:  _____________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 
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Question 7 (continued) 

 
b. List four (4) likely explanations for these results. (4 marks) 
 

 
1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. ________________________________________________________________________ 
 

You assess the patient as being moderately dehydrated. 
 
 

c. List four (4) points in your approach to his fluid replacement regime. (4 marks) 
 
 

1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. ________________________________________________________________________ 
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Question 8 (12 marks) 

A 26 year old man presents four hours following a recreational drug binge. A friend reports 
that he has been using large doses of "ICE". 

a. List four examination findings that may be seen with ICE use. (4 marks) 
 
 

1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. ________________________________________________________________________ 
 

 

The patient refuses to remain for assessment. You are required to chemically sedate the 
patient. 
 

b. List your preferred drug regime in this situation, for the stated circumstances (include 
drug, dose and route): (3 marks) 
 

i) Will accept oral treatment________________________________________________ 

________________________________________________________________________ 

ii) Refuses oral medication, moderate degree of agitation________________________ 

________________________________________________________________________ 

iii) Refuses oral medication, going “nuts” ______________________________________ 

________________________________________________________________________ 
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Question 8 (continued) 

 
The patient is sedated. Physical restraint is not required. Your complete assessment detects 
no organic pathology. 
 

c. List five (5) key components to the ongoing care of this patient. (5 marks) 
 
 

1. _______________________________________________________________________ 

2. _______________________________________________________________________ 

3. _______________________________________________________________________ 

4. _______________________________________________________________________ 

5. _______________________________________________________________________ 
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Question 9 (18 marks) 

A 5 year old girl is referred by a GP with pallor and lethargy.  
On examination she is extremely pale but appears alert and interactive. 
Her observations: 

BP   100/60  mmHg 

HR   110  /min 

RR   20  /min 

O2 saturations  98%  on room air 

Temperature  36.8  °C 

GCS   15 

 

Selected blood tests are taken- refer to the props booklet- page 6. 

a. List four (4) different pathological causes for these results. (4 marks) 
 

 
1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. ________________________________________________________________________ 
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Question 9 (continued) 

b. List six (6) further investigations that you would perform in the emergency 
department for this girl. (6 marks) 
 

1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. ________________________________________________________________________ 

5. ________________________________________________________________________ 

6. ________________________________________________________________________ 
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Question 9 (continued) 

 
The mother refuses any blood products based on religious beliefs. 
 

c. List five (5) situations under which you may override these wishes. (5 marks) 
 

 
1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 

4. ________________________________________________________________________ 

5. ________________________________________________________________________ 

 
None of these situations are met. 
 
 

d. List three (3) alternative treatments that you could institute, other than the 
provision of blood products for this patient. (3 marks) 

 
1. ________________________________________________________________________ 

2. ________________________________________________________________________ 

3. ________________________________________________________________________ 
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UNIVERSITY HOSPITAL, GEELONG 
FELLOWSHIP WRITTEN EXAMINATION 

WEEK 12– TRIAL SHORT ANSWER QUESTIONS Suggested answers 
PLEASE LET TOM KNOW OF ANY ERRORS/ OTHER OPTIONS FOR ANSWERS 

Please do not simply change this document - it is not the master copy ! 

Question 1 (18 marks) 
a. What is the role of the ROSIER scale in the Emergency Department? State three (3) points in your 

answer. (3 marks) 
NB: Recognition Of Stroke In Emergency Room – used in many AUS EDs 

• Clinical assessment tool for used (specifically for ED’s) to risk stratify patients according to 
likelihood of stroke 

• Only score validated for use in emergency departments following triage 

• Comprises 5 pieces information pertaining to GCS, BP, BGL, unilateral weakness, speech or 
visual disturbance to rule out stroke 

• Widely recommended for use in EDs (Eg. by NICE, NICS, NSF, SIGN) 
 
A patient presents after a sudden onset of right hemiparesis. 

b. List five (5) inclusion criteria that must be met for the patient to be considered for thrombolysis. (5 
marks) 

• Patient factors: 
o Age > 18 (upper age is currently undefined) 
o Time of onset < 4.5 hrs at time initiation treatment 
o Clinically definite stroke- with new persisting focal neurological deficit e.g. speech 

disturbance or neglect 
o Significant measurable deficit (NIHSS >4 detail not required) 
o CTB has excluded ICH 

• Hospital factors: 
o Immediate access to imaging facilities and staff trained to interpret images 
o Authority has been given by a Neurologist/ Emergency Physician 
o Access to stroke management team who have expert knowledge in the delivery and 

monitoring of a patient who has received thrombolysis 
o Pathways/ protocols are available to guide post thrombolysis Mx, specifically BP control 

NB: - question asks for inclusion criteria, so “exclusion criteria” or the  
 absence of exclusion criteria is not strictly acceptable 
 - consent is not required for TGA approval for administration 
 

c. State the diagnosis, based on this CT scan and the clinical features provided.(1 mark) 

• Left middle cerebral artery infarction (within MI division with hyperdense clot sign) 
 

The patient undergoes thrombolysis and suffers a lethal intracerebral bleed. It is discovered that the 
patient had a recognised contraindication to thrombolysis.  
d. List the 5 elements involved in the process of open disclosure. (5 marks) 

• an apology or expression of regret, which should include the words ‘I am sorry’ or ‘we are sorry’ 

• a factual explanation of what happened 

• an opportunity for the patient to relate their experience of the adverse event 

• a discussion of the potential consequences of the adverse event  

• an explanation of the steps being taken to manage the adverse event and prevent recurrence 
 

e. In general, list four (4) factors that would support the role for decompressive craniectomy. (4 marks) 
NB: Decompressive craniectomy is used in pt with large strokes and cerebral oedema assoc with a 
deteriorating neurological state 

• Age < 60 

• Decreased conscious state 

• Signs of ↑ ICP 

• Absence of thrombolysis/stroke unit facilities 

• Malignant MCA infarct involving > 50% territory on imaging 

• Surgery within 48 hrs of stroke onset 

“List” = 1-3 words 
“State”=  short statement/ phrase/ clause 
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https://www.dropbox.com/s/8ci9sn01ia1jgyq/2016%20EMA%20Review-%20Stroke%20thrombolysis%20metaanalysis.pdf?dl=0
https://www.dropbox.com/s/2m42y9s7dy33ex4/2012%20EMA%20STroke%20IST3%20editorial.pdf?dl=0
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https://www.dropbox.com/s/2m42y9s7dy33ex4/2012%20EMA%20STroke%20IST3%20editorial.pdf?dl=0
https://www.dropbox.com/s/8r0qz4bhjr3v16l/2017%20MJA%20Stroke%20intervention.pdf?dl=0
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Question 2 (12 marks) 
 
A 75 year old woman presents following a fall from standing. She is complaining of bilateral 
hip pain only. Her observations are: BP 75/ 50 mmHg HR 125/ min RR 20/ min Oxygen 
saturations 98% room air 
GCS 13 E3, V4, M6 

 
a. State four (4) abnormal findings shown in this xray. (4 marks)  

• # R superior pubic ramus 

• # L Superior pubic ramus 

• # L inferior pubic ramus 

• R partially displaced sub capital femur # 

• # through ischium extending to R acetabulum 

• Bilateral hip OA- decreased jt space, peri articular sclerosis, peri articular 
osteophytes 

 NB: ok if either L or R OA only mentioned 
  no # NOF is evident 

 
b. List four (4) further imaging studies that you would consider for this patient. (4 

marks) 

• eFAST scan 

• CT angiography pelvis +/- embolisation  

• CT abdo/ pelvis (with contrast) 

• Cystogram/ retrograde cystogram/ retrograde urethrogram (all refer to the 
same study) 

• CT Brain +/- C spine 

• CXR (is a bit soft, but acceptable) 
 

c. Assuming that you have IV access, list four (4) steps in your approach to managing her 
pain control. (4 marks)  

•   Immobilisation of legs 

• Pelvic binder 

• Use non Haemodynamically significant drugs until BP improves: 
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o IV fentanyl 25 mcg boluses 
o IV Ketamine 5mg bolus 

ie. Not just unqualified morphine IV 

• Consider PCA if patient able to use/ no CHI 

• R femoral nerve block bupivocaine 0.5% 2mg/kg   
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Question 3 (12 marks) 
 
A 25 year old presents following a stab wound to the neck. 

 
a. List four (4) key historical features that are important in this case. (4 marks) 

 1 mark for any of these: 

• Type of weapon- knife vs other 

• Features of weapon- width, length, blade edge 

• Estimated scene blood loss 

• Symptoms of  Airway compromise (eg stridor) 

• Symptoms of Breathing compromise (eg SOB) 

• Symptoms of Circulation/ neurological ( eg focal neurological deficits) 

• Other sites of blows- stab or otherwise 
½ mark/ no mark for: 

• PMHx 

• medication eg anticoagulants (unlikely in a 25 yr old) 

• Allergies 

• Last ate 
NB: discourage “AMPLE” as a standard answer- encourage “important in this case” 
 

b. List four (4) examination features that are important in this case. (4 marks) 

• Vital signs- normality vs haemodynamic instability 

• Airway threat- stridor/ expanding haematoma 

• Breathing threat- PTX/ tension PTX, marked respiratory distress, 
subcutaneous emphysema, air bubbling through wound 

• Circulation- active bleeding/ haematoma 

• Site of wound- zone of the neck 
 

c. As they pertain to the neck, list the boundaries of the following: (3 marks) 

• ZONE 1: clavicles -> inferior border carotid cartilage 

• ZONE 2: inferior border cricoid cartilage -> angle mandible 

• ZONE 3: angle mandible -> base of skull 
 

d. What feature of the wound would allow definitive repair in the emergency 
department. (1 mark) 

• Platysma mm not breeched 

This resource is produced for the use of University Hospital, Geelong Emergency staff for preparation for the 
Emergency Medicine Fellowship written exam. All care has been taken to ensure accurate and up to date content. 
Please contact me with any suggestions, concerns or questions.  
Dr Tom Reade (Staff Specialist, University Hospital, Geelong Emergency Department) 
Email: tomre@barwonhealth.org.au       November 2017 

mailto:tomre@barwonhealth.org.au
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https://www.dropbox.com/s/d2wbe1x4gr3xdt3/2010%20EMA%20Neck%20stab%20wounds.pdf?dl=0
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https://www.dropbox.com/s/hjce41780ve3po0/2012%20Neck%20Trauma%20.pdf?dl=0
https://www.dropbox.com/s/l8tb3c78knvc3w6/2007%20EM%20Clinics%20of%20Nth%20Am%20Neck%20trauma.pdf?dl=0
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Question 4 (12 marks)  
 
A 3 month old infant presents with shortness of breath and difficulty breathing. 
Her observations are: BP 85/ 50 mmHg HR 12/ min RR 80 / min Oxygen saturations 98%
 room air Temperature (rectal) 36.5 °C 

 
a. List four (4) differential diagnoses for this patient (each to be from a different 

pathological category). For each, list the method of confirmation of diagnosis. (8 
marks) 
 

 
 

Differential diagnosis 
(4 marks) 

Method of confirmation of diagnosis 
(4 marks) 

1 Infection 
eg. Viral (croup, bronch) 
bacterial (pneumonia) 

Septic work up: CXR, BC, NPA for Resp viruses 

2 Congenital cardiac disease Colour change during feed 
Hyperopia test 
ECG 
ECHO 

3 Trauma eg lung contusion, # ribs, PTX 
(consider NAI) 

Primary & secondary survey in eFAST 
Fundoscopy, skeletal survey, CXR 

4 Inborn errors of metabolism eg DKA BGL 
VBG 
LFT 
Urine for reducing substances 

 Congenital anatomical anomaly eg. 
Tracheomalacia, subglottic stenosis, 
diaphragmatic hernia 

Endoscopy 
(Hx of noisy breathing/ Increased WOB with 
feeding since birth) 

 Inhaled FB CXR 
Neck Soft tissue  
Indirect/ direct laryngoscopy 

 
 
b. List four (4) historical factors that would suggest a serious illness. (4 marks) 

• Rapid onset and progression 

• Apnoeic episodes 

• Cyanotic episodes 

• Extreme lethargy 

• Very poor intake 

• Significantly decreased wet nappies 

• Frequent vomiting- esp bilious 

• Failure to thrive/ poor weight gain 

• Prematurity- need for NICU 

• Known congenital abnormality 

• Hx of significant perinatal maternal disease 

• Hx of significant neonatal disease 

• Lack of immunisation 
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Question 5 (12 marks) 

An 87 year man presents from a nursing home with acute deterioration. 
 

 
 

a. What is the most likely diagnosis? (1 mark) 

• Life threatening hyperkalaemia 

• ( Failure to pace/ capture -PPM spikes present in aVR/ aVL/ aVF/ V1/V2 )- not 

required to get 1 mark 

 

b. List three (3) features of this ECG that support this diagnosis. (3 marks) 

• Broad QRS > 400 msec 

• ST segment blurring 

• Absent p waves 

• “sine wave appearance” 

• Failure to pace/ failure to capture 

 

c. List four (4) likely causes for this diagnosis.(4 marks) 

• Acute renal failure 

• Digoxin toxicity 

• K+ sparing diuretic +/- ACEI 

• K+ accidental or deliberate OD 

• Rhabdomyolysis 

• Much less likely: Transfusion/ Haemolysis/ Hyperthermia/ Addison’s disease 
 

d. List four (4) treatments that you would consider for this patient. (4 marks) 

• Calcium gluconate- 10ml 10% over 10 min - REQUIRED     (Unless dig toxic- not 

required) 

• NaHCO3- 1 meq/kg over ½ hr 

• Dextrose 50% 50 ml + 5-10 U actrapid subcut 

• Salbutamol 5mg neb 

• Resonium 

• Dialysis if CRF 
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• Digibind if digoxin toxic  
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Question 6 (12 marks) 

 A 45 year old man presented following a fall from a ladder.  He has suffered an isolated 
injury to his right arm. 

 
a. List four (4) potential complications of this injury in the first 7 days. (4 marks). 

• Brachial a dissection/ occlusion 

• Median n neuropraxia 

• Compartment syndrome 

• Septic joint if open 

• Unstable elbow 

• Adverse drug reaction to Rx- eg morphine allergy 

• (Pain) NB: Pain is a complication, but the others are better answers 
 

b. He last ate 2 hours ago. He has received 20 mg morphine IV en route in the 
ambulance. His BP is 140 mmHg and HR 110 / min. List your preferred analgesic/ 
sedative regime for correction of this injury in the Emergency Department. (include 
doses and routes). State three (3) points in your answer. (3 marks) 

NB: Multiple options acceptable: 
 - NB doses and routes requested 
 - Propofol/ other GA is fatal error as unfasted. Addition of small doses of propofol 

may convert to GA given morphine on board 
 - addition of fentanyl does not make sense given morphine on board 

• Needs urgent reduction to reduce likelihood of complications/ pain 

• Ketamine 0.5- 1mg/ kg IV 

• Midazolam IV titrated to sedation eg 2 mg aliquots 

• Interscalene block La block- lignocaine/ bupivacaine 

• LAMP- Biers technique 

 

c. Assuming adequate analgesic/ sedation, list five (5) steps in your reduction technique. (5 

marks) 

NB: Numerous techniques described. Not sufficient to just list the name of a technique. 

• Counter traction of arm by assistant 

• Disengage with downwards pressure on proximal forearm 

• Longitudinal traction 

• +/- firm pressure over the olecranon 

• Splint at 90° flexion and elevate 
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• If unsuccessful due to intra- articular fragments → OT 
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Question 7 (10 marks)  

 
A 47 year old man with a history of chronic liver disease and schizophrenia is brought to your emergency 
department with acute confusion. 
His observations are: GCS 12E3,V4,M5 HR 120/min BP 120/60mmHg RR 40/min 
 
List two (2) derived values from these investigations. (2 marks) 
a. Derived value 1   

• Anion gap  101+ 4.7 - 73 -9= 24 or K omitted 101-73-9 = 19 

• Thus high/ raised 
b. Derived value 2        

 

 
• Delta ratio  (Print summary at end of this document for those who need) 

• 4 -12/24- 9 = 0.8  or  19-12/24-9=  ~ 0.5 

• Consider coexistent HAGMA and NAGMA 
 
Or 
 

 
• A- gradient  

• PAO2= 760-47 x 0.21  - 15/0.8 = ~ 141 

• PAO2 - PaO2= 141 - 91= 50 

• Thus raised A-a gradient 

 HAGMA/ NAGMA/ 1° Resp alk 
 

c. List four (4) explanations for these test results.  (4 marks) 

• Acute decompensation of CLD- eg. H+M 

• Post seizure 

• Sepsis- esp resp source 

• Toxic ingestion- eg ethanol/ salicylate/ chlorpromazine 

• Head injury 

• SIADH 
 

You assess the patient as being moderately dehydrated. 
 

d. List four (4) points in your approach to his fluid replacement regime. (4 marks) 
 Change in Serum Sodium = (Fluid Sodium - Serum Sodium) / (Total Body Water + 1)  
 Total Body Water = (Wt in kg * % Water) 

• Na- urgent 3% 1- 2ml/kg/ hr via central line for 2-3/24 

▪ Aim to  SeNa+ by 1- 2 mmol/l per hr for 3-4 hrs 
▪ Aim ↑ < 12 mmol/ 24 hrs 

• Volume- NSaline 150 ml/hr - slow 

• Aims: 
▪ establish UO- > 0.5 ml/hr 
▪ BP > 90 

PAO2 - PaO2 
PAO2= PiO2 – (PaCO2/R) 
PiO2= (atmospheric pressure  - partial pressure of water) x FiO2 
             760                              - 47 at sea level  x ~ (0.21= RA) 

PAO2= (FIO2) (Patm – 47 mm Hg) - (PaCO2)/ 0.8 

Normal Aa Gradient = 2.5 + (0.21) (age in years) OR =  age+4/4 

         Delta ratio = ∆ Anion gap/∆ [HCO3-] or ↑anion gap/ ↓ [HCO3- 

  Delta Delta =  Measured anion gap – Normal anion gap  
   Delta del    Normal [HCO3-] – Measured [HCO3-]  
           
Delta Delta = (AG – 12) 
Delta delaaa(24 - [HCO3-]) 
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• Conc albumin may be required to maintain BP 
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The Delta Ratio (∆/∆) 
The delta ratio is sometimes used in the assessment of elevated anion gap metabolic acidosis to determine if a 
mixed acid base disorder is present.  
         Delta ratio = ∆ Anion gap/∆ [HCO3-] or ↑anion gap/ ↓ [HCO3-]   
  Delta Delta =  Measured anion gap – Normal anion gap  
   Delta del    Normal [HCO3-] – Measured [HCO3-]  
           
Delta Delta = (AG – 12) 
Delta delaaa(24 - [HCO3-]) 
In order to understand this, let us re-examine the concept of the anion gap. 
If one molecule of metabolic acid (HA) is added to the ECF and dissociates, the one H+ released will react with 
one molecule of HCO3- to produce CO2 and H2O. This is the process of buffering. The net effect will be an 
increase in unmeasured anions by the one acid anion A- (ie anion gap increases by one) and a decrease in the 
bicarbonate by one meq.  
Now, if all the acid dissociated in the ECF and all the buffering was by bicarbonate, then the increase in the AG 
should be equal to the decrease in bicarbonate so the ratio between these two changes (which we call the 
delta ratio) should be equal to one.  
As described previously, more than 50% of excess acid is buffered intracellularly and by bone, not by HCO3- . In 
contrast, most of the excess anions remain in the ECF, because anions cannot easily cross the lipid bilayer of 
the cell membrane.  As a result, the elevation in the anion gap usually exceeds the fall in the plasma [HCO3- ]. 
 In lactic acidosis, for example, the ∆/∆ ratio averages 1.6:1.  
 
On the other hand, although the same principle applies to ketoacidosis, the ratio is usually close to 1:1 in this 
disorder because the loss of ketoacids anions (ketones) lowers the anion gap and tends to balance the effect of 
intracellular buffering. Anion loss in the urine is much less prominent in lactic acidosis because the associated 
state of marked tissue hypoperfusion usually results in little or no urine output. 
A delta-delta value below 1:1 indicates a greater fall in [HCO3-] than one would expect given the increase in the 
anion gap. This can be explained by a mixed metabolic acidosis, i.e a combined elevated anion gap acidosis and 
a normal anion gap acidosis, as might occur when lactic acidosis is superimposed on severe diarrhoea. In this 
situation, the additional fall in HCO3- is due to further buffering of an acid that does not contribute to the anion 
gap. (i.e addition of HCl to the body as a result of diarrhoea) 
A value above 2:1 indicates a lesser fall in [HCO3-] than one would expect given the change in the anion gap. 
This can be explained by another process that increases the [HCO3-],i.e. a concurrent metabolic alkalosis. 
Another situation to consider is a pre-existing high HCO3- level as would be seen in chronic respiratory acidosis.  

Example 
If the AG was say 26 mmols/l (an increase of 14 from the average value of 12), it might be expected that the 
HCO3

- would fall by the same amount from its usual value (ie 24 minus 14 = 10mmols/l). If the actual HCO3
- 

value was different from this it would be indirect evidence of the presence of certain other acid-base 
disorders (see Guidelines below).  
Problem 
A problem though: the above assumptions about all buffering occurring in the ECF and being totally by 
bicarbonate are not correct. Fifty to sixty percent of the buffering for a metabolic acidosis occurs 
intracellularly. This amount of H+ from the metabolic acid (HA) does not react with extracellular HCO3

- so the 
extracellular [HCO3

-] will not fall as far as originally predicted. The acid anion (ie A-) however is charged and 
tends to stay extracellularly so the increase in the anion gap in the plasma will tend to be as much as 
predicted.  
Overall, this significant intracellular buffering with extracellular retention of the unmeasured acid anion will 
cause the value of the delta ratio to be greater than one in a high AG metabolic acidosis. 
Caution 
Inaccuracies can occur for several reasons, for example: 

• Calculation requires measurement of 4 electrolytes, each with a measurement error  

• Changes are assessed against 'standard' normal values for both anion gap and bicarbonate 
concentration.  

Sometimes these errors combine to produce quite an incorrect value for the ratio. As an example, patients 
with hypoalbuminaemia have a lower 'normal' value for anion gap so using the standard value of 12 to 
compare against must lead to an error. Do not overinterpret your result and look for supportive evidence 
especially if the diagnosis is unexpected.  
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3.3.3 Guidelines for Use of the Delta Ratio 

Some general guidelines for use of the delta ratio when assessing metabolic acid-base disorders in provided 
in the table below.  
Overall Advice: Be very wary of over-interpretation - Always check for other evidence to support the 
diagnosis as an unexpected value without any other evidence should always be treated with great caution. 

Delta Ratio Assessment Guideline 

< 0.4 Hyperchloraemic normal anion gap acidosis 

0.4 - 0.8 Consider combined high AG & normal AG acidosis BUT note that the 

ratio is often <1 in acidosis associated with renal failure 

1 to 2 Usual for uncomplicated high-AG acidosis 

Lactic acidosis: average value 1.6 

DKA more likely to have a ratio closer to 1 due to urine ketone loss 

(esp if patient not dehydrated) 

> 2  Suggests a pre-existing elevated HCO3 level so consider: 

• a concurrent metabolic alkalosis, or  

• a pre-existing compensated respiratory acidosis 

 
 

Warning 
Be very wary of over-interpretation - Always check for other evidence to support the diagnosis as an 
unexpected value without any other evidence should always be treated with great caution. 
A high ratio 
A high delta ratio can occur in the situation where the patient had quite an elevated bicarbonate value at 
the onset of the metabolic acidosis. Such an elevated level could be due to a pre-existing metabolic alkalosis, 
or to compensation for a pre-existing respiratory acidosis (ie compensated chronic respiratory acidosis). 
With onset of a metabolic acidosis, using the 'standard' value of 24 mmol/l as the reference value for 
comparison when determining the 'decrease in bicarbonate' will result in an odd result.  
A low ratio 
A low ratio occurs with hyperchloraemic (or normal anion gap) acidosis. The reason here is that the acid 
involved is effectively hydrochloric acid (HCl) and the rise in plasma [chloride] is accounted for in the 
calculation of anion gap (ie chloride is a 'measured anion'). The result is that the 'rise in anion gap' (the 
numerator in the delta ration calculation) does not occur but the 'decrease in bicarbonate' (the 
denominator) does rise in numerical value. The net of of both these changes then is to cause a marked drop 
in delta ratio, commonly to < 0.4 
Lactic acidosis 
In lactic acidosis, the average value of the delta ratio in patients has been found to be is 1.6 due to 
intracellular buffering with extracellular retention of the anion. As a general rule, in uncomplicated lactic 
acidosis, the rise in the AG should always exceed the fall in bicarbonate level.  
Diabetic ketoacidosis 
The situation with a pure diabetic ketoacidosis is a special case as the urinary loss of ketones decreases the 
anion gap and this returns the delta ratio downwards towards one. A further complication is that these 
patients are often fluid resuscitated with 'normal saline' solution which results in a increase in plasma 
chloride and a decrease in anion gap and development of a 'hyperchloraemic normal anion gap acidosis' 
superimposed on the ketoacidosis. The result is a further drop in the delta ratio.  

 
  

http://www.anaesthesiamcq.com/AcidBaseBook/ab8_4.php
http://www.anaesthesiamcq.com/AcidBaseBook/ab8_1.php
http://www.anaesthesiamcq.com/AcidBaseBook/ab8_2.php#DKA
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Question 8 (12 marks) 

 A 26 year old man presents four hours following a recreational drug binge. A friend reports 
that he has been using large doses of "ICE". 

a. List four examination findings that may be seen with ICE use. (4 marks) 

• Acute psychosis 

• Agitation 

• Sweating 

• Hypertension 

• Hyperthermia 

• Tremor/ tremulous 

• Poor dentition 

• Collingwood FC tattoos 

The patient refuses to remain for assessment. You are required to chemically sedate the 
patient.  

b. List your preferred drug regime in this situation, for the stated circumstances (include 
drug, dose and route): (3 marks) 
 

i) Will accept oral treatment: 

• Lorazepam 2mg 

• Diazepam 20mg 
ii) Refuses oral medication, moderate degree of agitation 

• IM midazolam 5-10 mg 

• IV Diazepam 2.5-5mg  

• IM ziprasidone 20mg + Lorazepam 2mg 

• IM Olanzepine 10mg 
iii) Refuses oral medication, going nuts: 

• IM/IV  Droperidol 5-10mg 

• IM ketamine 4mg/kg 

The patient is sedated. Physical restraint is not required. Your complete assessment 
detects no organic pathology.  

c. List five (5) key components to the ongoing management of this patient. (5 marks) 

• Resus cubicle 

• Close observation/ regular neuro obs 

• Airway protection/ avoid aspiration- L lateral 

• Continuous non invasive monitoring 

• IV fluids if dry 

• Avoid overstimulation 

• Serial assessments of state 

• Liaise with Psych- RV ASAP for disposition decision and follow up 

• Contact NOK 
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• Document progress and decisions made 
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Question 9 (18 marks) 

 A 5 year old girl is referred by a GP with pallor and lethargy. On examination she is 

extremely pale but appears alert and interactive. Her observations: BP100/60 mmHg HR 

110/min RR 20/min GCS 15 O2 saturations 98%on room air Temperature 36.8°C 

 
a. List four (4) different pathological causes for these results. (4 marks) 

• Fe deficiency (Must be mentioned 1st as the most likely in a seemingly well child- per 
examiners- though Reticulocyte count should be < 2% for FDA) 

o poor dietary intake- reliance on cows milk 
o chronic blood loss 
o poor intestinal absorption 

▪ Coeliac disease 
▪ Crohn’s disease 

• Thalassaemia major 

• Thalassaemia minor + a secondary medical condition eg unstable DM/ folate deficiency 

• Haemolytic anaemia 

 
b. List six (6) further investigations that you would perform in the emergency 

department for this girl. (6 marks) 
• Iron studies 

• Hb electrophoresis 

• Peripheral blood film 

• B12 level 

• Folate level 

• Faecal occult blood 

• LDH 

• Haptoglobin   Haemolytic anaemia  

• Unconjugated bilirubin 

• Coombs test 

The mother refuses any blood products based on religious beliefs. 
c. List five (5) situations under which you may override these wishes. (5 marks) 

• Likelihood death or serious permanent damage  

• Approval by hospital superintendent  

• Disagreement between parents, other parent consents  

• Court order  

• Mother not legal guardian  

• Suspicion for NAI  

• Mother does not have capacity e.g. mental health disorder 

 
None of these situations are met. 

d. List three (3) alternative treatments that you could institute, other than the provision 
of blood products for this patient. (3 marks) 

• Iron infusion  
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• Synthetic haemoglobin  

• EPO infection 

 


