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WESTMEAD EMERGENCY CORE
CASEBOOK AND LOG BOOK

For these ED core learning cases read then case + commit to an answer while covering the lower part of page…

CORE CASE 1 - ABDOMINAL PAIN
‘A young patient with acute abdominal pain’
Lucy is a 32 year old pregnant female. She presents to the Emergency Department (ED) with acute
severe abdominal pain after a syncopal episode. She reports radiation of the abdominal pain to the
shoulder. On arrival she is seen by you in the ambulance bay. Her last menstrual period was 8 weeks
ago and she has not thus far had an ultrasound for this pregnancy. She reports ongoing severe right
lower quadrant pain and the vital signs are BP 82/50; HR 110; resp rate 20; 02 Sats 99%. She is P2 G3
and the current pregnancy was 'naturally' conceived (i.e. no IVF). You are concerned that on a brief
abdominal examination she has guarding in the lower abdomen.

Which of the following is the MOST important immediately life-threatening diagnosis?

A. Acute Appendicitis
B. Pyelonephritis

C. Ectopic Pregnancy
D. Ischaemic Colitis

__________________________________________________________________________________

C is CORRECT
Take Home Message:
In females of childbearing age ectopic pregnancy should always be the first consideration and a diagnosis
of exclusion regardless of the menstrual and conception history reported.

Further Explanation:
The presentation described in this case would be highly concerning for a ruptured ectopic pregnancy.
Suggestive features include the amenorrhoea, peritonism and shoulder tip pain. These signs are ‘classic’
features of a ruptured ectopic pregnancy. History of “Risk factors’’ should be sought. They include pelvic
inflammatory disease (PID), assisted fertilisation, previous ectopic pregnancy, Mirena coil device, and the
use of the progesterone only ‘mini-pill’. In this case management would include appropriate IV access (2x
18g cannula), blood gas (lactate), group and screen and an early senior ED review. The specialist O&G
team should be notified immediately (using ISBAR). If available the patient should be taken to
Resuscitation bed and attached to full monitoring and kept nil by mouth while an urgent ultrasound is
expedited. Urinary pregnancy tests are reliable (>96% sensitive). You can use your blood draw on a urine
test too. Blood serum HCG should also be used to exclude pregnancy with a high degree of certainty.
aAppendicitis is also an important consideration (if missed this can carry a ⅓ risk of fetal demise)

References:
1. Pregnancy Tests - https://www.aliem.com/2012/04/trick-of-trade-urine-pregnancy-test
2. ISBAR - https://emergencypedia.com/2015/01/30/presenting-a-patient-case-like-a-pro

https://www.aliem.com/2012/04/trick-of-trade-urine-pregnancy-test/
https://emergencypedia.com/2015/01/30/presenting-a-patient-case-like-a-pro/
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CASE 2 - GIT BLEEDING
‘That doesn’t look right’

You have been asked to review a 67 year old male patient called Jim. He has presented to the
Emergency Department with abdominal pain after passing a large amount of meleana per rectum. He has
a history of hypertension and gout. At the bedside you note that he looks pale.

The vital signs are: HR 120 (sinus), BP 80/40 and resp rate 26, Sats 94%. After a copious vomit (which
has the appearance of haematemesis) the nursing staff move the patient to the resus bay and place him
on 02 in the left lateral position. The registrar has requested two units of packed cells.

Whilst waiting for the blood to arrive, which of the following should be prioritised?

A. Position patient prone
B. Optimise temperature, acidosis and

coagulopathy

C. Prevent hypercarbia
D. Order APTT

__________________________________________________________________________________

B is CORRECT

Take home message:
General supportive measures remain consistent in all resuscitation scenarios, especially in the bleeding
patient. Warming patients may help prevent worsening coagulopathy and further bleeding.

More information:
The lethal triad in significant trauma or severe haemorrhage is:

● Hypothermia
● Coagulopathy
● Acidosis

These three factors all cause, and contribute to, acute coagulopathy of trauma/shock (ACoTS) which
leads to further bleeding in the context of an existing major bleeding issue. This patient’s presentation is
consistent with an upper gastrointestinal bleed with signs of haemodynamic instability (tachycardia and
hypotension). This should be thought of as a life-threatening bleed. Loss of blood leads to reduced
oxygen delivery to tissues and so supplemental oxygen should be immediately provided.

It is important to explore the patient’s background history to find potential sources of bleeding and
management which commonly include: peptic ulcer disease and oesophageal varices. Other causes
include angiodysplasia, malignancy, coagulopathy (especially NOACs).

Coagulopathy can be optimised by reversing anticoagulation (e.g. warfarin), warming the patient and
providing a balanced transfusion (ratio of packed cells to FFP of 1:1). A blood warmer should be used.

Local practice varies but typically transfusions are a balanced combination of FFP, cryoprecipitate and
packed cells with smaller volumes of platelets. Calcium should also be measured and replaced as the
ionised (blood gas) calcium level is below 1.0mmol/L.
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One method of stratifying the ‘severity’ of the presentation is the Glasgow-Blatchford score. (Low risk =
Score of 0 / Any score higher than 0 is higher risk for requiring transfusion, endoscopy, or surgery):

References:
1) The Lethal Triad - https://lifeinthefastlane.com/ccc/major-haemorrhage-in-trauma
2) The Glasgow Blatchford Score (GBS) -

https://www.aci.health.nsw.gov.au/networks/eci/clinical/clinical-resources/clinical-tools/gastroenter
ology/upper-gi-bleeding/upper-gi-bleeding-risk-scoring-systems

3) A summary of upper GI bleed management -
https://www.aci.health.nsw.gov.au/__data/assets/pdf_file/0004/395131/Emergency-Management-
of-Upper-Gastrointestinal-Haemorrhage-Flowchart.pdf

4) An extensive podcast review of GI bleed emergencies -
https://emergencymedicinecases.com/gi-bleed-emergencies-part-1

https://lifeinthefastlane.com/ccc/major-haemorrhage-in-trauma/
https://www.aci.health.nsw.gov.au/networks/eci/clinical/clinical-resources/clinical-tools/gastroenterology/upper-gi-bleeding/upper-gi-bleeding-risk-scoring-systems
https://www.aci.health.nsw.gov.au/networks/eci/clinical/clinical-resources/clinical-tools/gastroenterology/upper-gi-bleeding/upper-gi-bleeding-risk-scoring-systems
https://www.aci.health.nsw.gov.au/__data/assets/pdf_file/0004/395131/Emergency-Management-of-Upper-Gastrointestinal-Haemorrhage-Flowchart.pdf
https://www.aci.health.nsw.gov.au/__data/assets/pdf_file/0004/395131/Emergency-Management-of-Upper-Gastrointestinal-Haemorrhage-Flowchart.pdf
https://www.aci.health.nsw.gov.au/__data/assets/pdf_file/0004/395131/Emergency-Management-of-Upper-Gastrointestinal-Haemorrhage-Flowchart.pdf
https://emergencymedicinecases.com/gi-bleed-emergencies-part-1/
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CASE 3 - ABDOMINAL PAIN IN THE ELDERLY
‘An elderly male patient with acute abdominal pain’

Gao is an 81 year old male who presents to ED with severe periumbilical abdominal pain. He has a
background medical history of long standing hypertension, osteoarthritis and atrial fibrillation but is usually
well and living an independent life at home. He takes regular aspirin regularly and occasional ibuprofen
for pain. On examination, he appears to be in significant discomfort. His vital signs are: HR 90, resp rate
24, BP 100/50 and temperature 37.7 degrees.

Which of the following is a life-threatening diagnosis that should be promptly excluded in this patient?

A. Mesenteric ischaemia
B. Perforated viscus

C. Ruptured abdominal aortic aneurysm
D. All of the above

__________________________________________________________________________________

D is CORRECT

Take Home Message:
Abdominal pain in the elderly can be a challenging presentation. In contrast to younger patients a broad
range of life-threatening differentials should be considered in older patients.

Further Explanation:
This patient has risk factors for bowel ischaemia (AF), perforation (NSAID use) and AAA (hypertension). It
is important to recall that elderly patients may present late with significant pathology. This is because their
physiological response is not as marked as in younger patients. For example, this patient’s heart rate may
be artificially lowered by rate control agents for the AF such as beta blockers. Furthermore, elderly
patients may be hypothermic when presenting with sepsis and physical examination may not be as
reliable as younger patients.

Due to the higher risk of significant pathology, these patients require further investigation, most commonly
with a contrast CT scan of the abdomen. In the ED we must aim to actively rule-in acute life-threatening
diagnoses as soon as possible e.g. AAA rupture using ultrasound, perforated viscus using x-ray and
intra-abdominal sepsis using a blood gas lactate. Sepsis is commonly due to cholecystitis, appendicitis
and diverticulitis in this age group. In addition, it is also important to consider causes of pain from outside
of the abdomen such as acute myocardial infarction and community acquired pneumonia.

The elderly are a high risk group in regards to abdominal pain. Compared with younger patients with the
same complaints, the elderly patient with abdominal pain will stay in the ED 20% longer, require
admission nearly half the time, and require urgent surgical intervention in nearly one-third of cases.

References:
1. Review - www.researchgate.net/publication/7195022_Abdominal_Pain_in_the_Elderly
2. UpToDate offers a comprehensive review of the approach to an adult with abdominal pain. This

can be accessed through “CIAP” in New South Wales

https://www.researchgate.net/publication/7195022_Abdominal_Pain_in_the_Elderly
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CASE 4 - APPENDICITIS
‘I can’t keep anything down’

Richard is a 26 year old male who presents to ED with vomiting, two episodes of loose stool and
abdominal pain for one day. On examination, his heart rate is 100, BP 120/60, RR 20 and his temp 38.0
degrees. You palpate his abdomen and find he has lower abdominal tenderness worse in the right lower
quadrant (RLQ). His region of tenderness makes you suspect he may have appendicitis.

Which of the following is a typical presenting symptom of appendicitis?

A. Anorexia
B. Nausea and vomiting

C. Changes in bowel habit
D. All of the above

__________________________________________________________________________________

D is CORRECT:

Take Home Message:
Abdominal pain is the most common symptom reported in appendicitis but it is important to remember
that other symptoms are common including fever, anorexia and nausea.

Further Explanation:

Appendicitis can present with several symptoms. Abdominal pain is the most common and usually
precedes other symptoms. Classic migratory pain (starting in epigastrium and moving to the RLQ) only
occurs in half of adult patients.

The location of the pain and tenderness can vary depending on where the tip of the appendix lies. Other
clinical signs (of varying sensitivity and specificity) include:

● McBurney’s point tenderness (located between the hip and umbilicus)
● Rovsing's sign (pain in RLQ on palpation of LLQ)
● Psoas sign (RLQ pain on passive right hip extension, associated with retrocaecal appendix)

As mentioned, symptoms include anorexia, nausea, vomiting, non-specific indigestion, flatulence, bowel
changes, diarrhoea and generalised malaise. Investigation findings include leukocytosis and enlarged
appendiceal diameter on CT or ultrasound, although imaging is not routinely used.

The Alvarado score (M.A.N.T.R.E.L.S.) provides a mnemonic for the typical symptoms (see link below)

References:
1. Alvarado Score - https://www.mdcalc.com/alvarado-score-acute-appendicitis
2. Up To Date provides an extensive explanation of signs and common differentials
3. ACI review -

https://www.aci.health.nsw.gov.au/__data/assets/pdf_file/0006/274155/abdopain-dubbo.pdf

https://www.mdcalc.com/alvarado-score-acute-appendicitis
https://www.aci.health.nsw.gov.au/__data/assets/pdf_file/0006/274155/abdopain-dubbo.pdf
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CASE 5 - PANCREATITIS
‘Severe belly pain’

Janice is a 55 year old female who presents to the Emergency Department (ED) with severe epigastric
pain and three episodes of vomiting over the last twelve hours. On examination she is tachycardic,
diaphoretic and appears to be in significant discomfort.

Which of the following listed is the LEAST common cause of pancreatitis?

A. Ethanol
B. Gallstones

C. Idiopathic
D. Illicit Drugs

__________________________________________________________________________________

D is CORRECT
Take Home Message:
Pancreatitis is common and involves activation of proteolytic enzymes that may progress to haemorrhagic
necrosis and serious complications. Ethanol and gallstones are common causes.

Further Explanation:
A retrospective study of pancreatitis in Western Sydney (International Journal of Surgery 2015) found
gallstones were the most common cause of pancreatitis. This was followed by idiopathic (no cause found)
and alcohol. Pancreatitis is an important disease to recognise that may be associated with significant
morbidity. In all patients with abdominal pain consider pancreatitis, AAA, acute myocardial infarction,
visceral perforation and ischaemic colitis as immediate life threatening concerns. ED diagnosis of
Pancreatitis is made by considering the following:

- 2 out of 3 criteria are met: (1) Symptoms consistent with pancreatitis (e.g. epigastric pain), (2)
Elevation of serum amylase or lipase (at least 3 times normal level), (3) Radiological features
consistent with pancreatitis (e.g. CT or MRI)

- The severity ranges from mild to severe (acute necrotising pancreatitis). 15-25% of pancreatitis is
severe with a mortality of >15% in these cases

Here is a more extensive list of causes:
● Idiopathic
● Trauma
● Mumps and other viruses (EBV, CMV,

HIV)
● Autoimmune diseases (SLE,

polyarteritis nodosa, pregnancy)

● Scorpion stings
● Hypercalcaemia, hyperlipidaemia,

hypothermia, hypotension (ischemia)
● ERCP, emboli
● Drugs / Steroids
● Gallstones / Ethanol

References:
1. LITFL Review - https://lifeinthefastlane.com/ccc/pancreatitis
2. Epidemiology, aetiology and outcomes of acute pancreatitis: A retrospective cohort study. -

https://www.ncbi.nlm.nih.gov/pubmed/26384834

https://lifeinthefastlane.com/ccc/pancreatitis/
https://www.ncbi.nlm.nih.gov/pubmed/26384834
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CASE 6 - RENAL STONES IN THE RESUS BAY
“Just like my old kidney stone’

Mark is a 76 year old male who presents to the Emergency Department with severe abdominal pain. He
stated the pain was similar to ‘kidney stones’ he had more than 40 years ago. He was hypotensive in the
ambulance but now has a blood pressure of 100 systolic after IV fluid. The pain started after a syncopal
episode on the toilet this afternoon.

He is triaged as ‘renal colic’ and reviewed by you shortly after this. Concerns are raised by the ED
registrar about Abdominal Aortic Aneurysm (AAA). Ultrasound confirms the diagnosis and the vascular
team are called for an urgent consult. When asked why she made the diagnosis in this patient the
Emergency registrar states she had just got back from her break and clears her mind with ‘tactical
breathing’ when stressed. She believes that this improves her decision making and resus performance.

Which of the following are NOT important in performance when working in the highly stressful and often
chaotic Resus Bay?

A. Controlled breathing (tactical breathing) or mindfulness and meditation
B. Working harder (e.g. never eat and miss your break if its very busy)
C. Reframing ‘threats’ as ‘challenges’
D. Reminding oneself of previous training
E. Reviewing any available resources (e.g. guidelines, checklists, equipment lists)

__________________________________________________________________________________

B is CORRECT

Take Home Message:
In high stress settings cognitive readiness may be enhanced using simple techniques that minimise
autonomic hyperarousal.

Further Explanation:
Stress control techniques described in the medical literature include tactical breathing, reframing threats
as challenges, reminding oneself of previous training, and reviewing available resources (guidelines,
checklists, equipment, and team members). These strategies can help doctors focus on making the
correct working diagnosis. In this case not mistaking the life-threatening AAA for the more benign ‘renal
colic’. In the resuscitation room, active visualisation and mental rehearsal may help team members
predict and prepare for likely next steps, which in turn helps to establish a team climate in which the
desired outcome is more likely to be achieved. Similarly, team members can imagine or verbalise a
specific routine or chosen keyword to focus attention during task commencement. This combination of
controlled breathing, positive self-talk, imagery, and triggering to action has been summarized as
‘breathe, talk, see, focus’.

References:
1. The Zero Point Survey - https://www.ceemjournal.org/upload/pdf/ceem-17-269.pdf

https://www.ceemjournal.org/upload/pdf/ceem-17-269.pdf


8 ED LOG BOOK

CASE 7 - BLOODY LOOSE STOOL
‘It just won’t stop’

Timothy is a 27 year old male who presents to the Emergency Department (ED) with a 3 week history of
worsening abdominal pain and diarrhoea. He states that the diarrhoea began following a take-out dinner
he had shared with his family but that no one else had been sick following the meal. On further
questioning, he reports small, frequent, loose stool with blood mixed in. He is waking up to pass stool
during the night. The reported abdominal pain is generalised and is colicky in character. He has noticed
his trousers have become loose at the waist.

On examination, the patient appears lethargic. His vital signs are as follows: temperature is 38.3 degrees,
HR 100, BP 100/60, and resp rate 30.  On abdominal palpation he has diffuse tenderness.

Which of the following is an important cause of colitis?

A. Crohn’s disease
B. Ulcerative colitis

C. Acute infection (viral and bacterial)
D. All of the above

__________________________________________________________________________________

D is CORRECT

It is important to explore and investigate the causes of bloody or prolonged diarrhoea which in this case
could be due colitis. Night time defecation is suggestive of an underlying pathological cause.

Of note this patient has marked tachypnoea and evidence of weight loss. A blood gas, electrolyte
correction and titrated fluid resuscitation would be a reasonable first step. The symptoms and signs are
consistent with colitis. A CT scan is often required to confirm the diagnosis. Blood and mucus in the stool
may also suggest colitis.

The initial investigations in this patient should include:
● Blood tests: FBC, electrolytes and a VBG at least
● Urine tests: Urinalysis for Ketones
● Stool Sample - Microscopy, Culture and Sensitivities
● Appropriate imaging: an initial CXR and AXR may be reasonable in the first instance

Differentials include ulcerative colitis, Crohn’s disease, infectious colitis and radiation colitis (if there is a
history of exposure). Neutropenic patients may develop “typhlitis” In the ED, it is important to look for
acute complications which include severe bleeding and/or evidence of anaemia, toxic megacolon and
perforation. Toxic megacolon and/or perforation warrants urgent surgical referral. Supportive care is the
main treatment with antibiotics reserved for high-risk patinets or those with signs of sepsis.

References:
1. www.aci.health.nsw.gov.au/networks/eci/clinical/clinical-resources/clinical-tools/gastroenterology/colitis/IBD
2. https://lifeinthefastlane.com/ccc/toxic-megacolon

https://www.aci.health.nsw.gov.au/networks/eci/clinical/clinical-resources/clinical-tools/gastroenterology/colitis/IBD
https://lifeinthefastlane.com/ccc/toxic-megacolon/
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CASE 8 - IT’S ACTUALLY “RENAL COLIC”
‘The pain starts in my back’

Mo is a 56 year old male who presents to the Emergency Department (ED) with left sided flank pain. His
pain radiates down to his groin. He reports that the pain is severe and began 2 hours ago whilst
gardening. The pain intermittently worsens, during which time Mo looks extremely uncomfortable.

His bedside urinalysis is positive for blood. You suspect he has renal colic. Your suspicions are confirmed
when Moe has a CT KUB showing a 5mm left-sided ureteric calculus.

Which of the following is NOT an indication for referral to a urology team for admission?

A. Evidence of a urinary tract infection
and/or sepsis

B. An incidental intrarenal calculus

C. Unremitting severe pain
D. Obstruction of a single kidney

__________________________________________________________________________________

B is CORRECT

Take Home Message:
Intrarenal calculi are not, on their own, an indication for referral to urology.

Further Explanation:
Renal colic is common. Patients should be ‘risk stratified’ as many can be managed primarily by the ED
team and have outpatient follow up. Patients are frequently sent to the ED short stay unit for analgesia.
Urology referral is suggested in the other question options presented, and is especially urgent in a patient
with renal colic and septic shock. Additionally, urology should be consulted in cases where the stone is
associated with acute renal impairment or the stone is >6mm. Other patients can have outpatient GP +/-
urology follow up. These patients should be warned to return if their symptoms fail to resolve or if they
develop signs of infection. Many patients with intrarenal stones are asymptomatic and symptoms tend to
occur only when stones pass into the ureter. Size matters. Stones above 5 mm are much less likely to
pass spontaneously. Classically, renal colic presents with ‘loin to groin’ pain, however, this presentation
can be associated with other causes of abdominal pain (including a masquerading AAA). Renal colic
patients often present with severe pain and analgesia should be given as soon as possible. Paracetamol
and NSAID (indomethacin or ibuprofen) are preferred in the first instance with opioids reserved for severe
pain. The role of tamsulosin has been debated in literature with recent evidence suggesting limited
effectiveness (though it is still frequently recommended). A recent report suggested benefit from
roller-coasters which we found ‘interesting’!

Useful Links:
1. https://www.aci.health.nsw.gov.au/networks/eci/clinical/clinical-resources/clinical-tools/renal/renal-

colic
2. https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/2684477
3. https://www.bbc.com/news/science-environment-45513012

https://www.aci.health.nsw.gov.au/networks/eci/clinical/clinical-resources/clinical-tools/renal/renal-colic
https://www.aci.health.nsw.gov.au/networks/eci/clinical/clinical-resources/clinical-tools/renal/renal-colic
https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/2684477
https://www.bbc.com/news/science-environment-45513012
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CASE 9 - TESTICULAR TORSION
‘Do you really need to check below decks?

Jimmy is an 19-year-old male who presents to ED in the evening with acute onset right iliac fossa (RIF)
pain starting while he was playing soccer that evening. He reports no direct trauma to the area but has
experienced nausea and three episodes of vomiting.

His observations are as follows: HR 100, BP 130/80, RR 20, SpO2 100% on room air, temp 36.8 degrees.
You examine his abdomen and he has very mild RIF tenderness without guarding. Despite this, he
appears to be in severe discomfort.

What is considered the gold standard in the diagnosis of testicular torsion?

A. Absence of a cremasteric reflex on examination
B. Transverse lie of a testicle on examination
C. Ultrasound examination of flow to the testicle excludes the diagnosis
D. Surgical exploration

__________________________________________________________________________________

D is CORRECT:

Take Home Message:
Examination of the testes is an essential part of the abdominal examination in young males, even if they
do not report testicular pain.  Torsion is the diagnosis of exclusion.

Further Explanation:
Clinical examination and evaluation remain the mainstay of diagnosing testicular torsion. Examination
findings include diffuse tenderness, swelling, absent cremasteric reflex, and transverse or high lie.
Ultrasound may be useful when the clinical suspicion of torsion is low and is not necessary prior to
surgery. Although epididymitis is the most common cause of acute scrotal pain in adults, testicular torsion
is an important diagnosis not to miss. If suspected, a prompt surgical referral is recommended. At
Westmead, and other larger hospitals, this referral will be to urology, however, this may be managed by a
general surgeon at other hospitals. A delay in diagnosis can lead to infarction and necrosis of the testicle.
Infertility can result from an immunological effect on the unaffected testicle.

Testicular torsion classically presents as sudden onset scrotal pain associated with nausea and vomiting
but atypical presentations are common. Patients may also avoid disclosing testicular pain due to
embarrassment or may be accompanied by a parent or friend who they would not like to share this with.
Around 1/10 patients with testicular torsion may present with only abdominal or inguinal pain as their main
complaint. Referral and treatment should not be withheld if the patient is outside of the 6-hour ‘window’ as
viability is highly variable.

References:
1. Acute scrotum Emergency Care Institute:

www.aci.health.nsw.gov.au/networks/eci/clinical/clinical-resources/clinical-tools/urology/acute-scrotum
2. RACGP acute scrotal pain - https://www.racgp.org.au/afp/2013/november/acute-scrotal-pain/

https://www.aci.health.nsw.gov.au/networks/eci/clinical/clinical-resources/clinical-tools/urology/acute-scrotum
https://www.aci.health.nsw.gov.au/networks/eci/clinical/clinical-resources/clinical-tools/urology/acute-scrotum/testicular-torsion
https://www.racgp.org.au/afp/2013/november/acute-scrotal-pain/
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CASE 10 - HEADACHE (SAH)
‘My worst ever headache’

Polly is a 45 year old female who presents to the Emergency Department (ED) by ambulance with an
ongoing severe headache. The headache started 2 days ago and has forced her to stay in bed for much
of that time. The headache was precipitated by sneezing whilst bracing a recently injured knee
(diagnosed on MRI as a meniscal tear).

The patient reported ‘the worst headache of her life’ and ‘maximal onset within seconds’. There was some
improvement after retiring to bed and turning all the lights off. When reviewed by you she is with her
partner - they were both concerned about the cause of this headache. You are concerned about
subarachnoid haemorrhage (SAH).  An urgent non-contrast CT head scan is requested.

The “CT scan” is reported by the radiologist as normal:

Given the history and CT scan what is your next MOST appropriate course of action?

A. Discharge home, the CT rules our significant pathology
B. Discuss with senior, with a view to do a Lumbar Puncture or MRI/MRA
C. Request a CT angiogram and call general medicine
D. Admit under neurology with a diagnosis of ‘severe migraine’

__________________________________________________________________________________
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All could be correct - B is likely to best answer

Take Home Message:
In the event of a late (>6 hours) presentation with a typical SAH story further investigations are required to
exclude the diagnosis. All headache cases should be discussed with a senior doctor prior to discharge.

Further Explanation:
LP is one test to consider if the CT brain is normal. While CT angiogram would diagnose an aneurysm,
because this is a common incidental finding but would not determine whether there has been an acute
bleed.

An example of a ‘high risk patient’ would be if they have many of the factors from the SAH ‘Ontario score’
(see link below). In these circumstances you may even have to move beyond the LP to a MRI/MRA scan.

Other features that would increase the SAH risk in the history would include a known aneurysm,
polycystic kidney disease or clear family history.

In this scenario, in the event that the LP is unsuccessful MRA or CT angiogram could be used to look for
an aneurysm with a referral to neurosurgical colleagues for a final patient plan.

Blok et al (2015) reported ‘no cases of death or negative outcomes’ in patients presenting with sudden
onset of headache and a negative head CT performed within 6 hours or less of symptom onset of
headache. This was an observational multi-site retrospective Study at 11 Non-Academic Hospitals with
760 patients.

Sagittal sinus thrombosis and meningitis are two other key considerations in a patient with
headache.‘Recurrent migraine’ patients should be referred to a neurologist on discharge.

References:
● SAH - https://lifeinthefastlane.com/ccc/subarachnoid-haemorrhage
● Scoring - www.mdcalc.com/ottawa-subarachnoid-hemorrhage-sah-rule-headache-evaluation
● Blok Paper - https://www.ncbi.nlm.nih.gov/pubmed/25862794

https://lifeinthefastlane.com/ccc/subarachnoid-haemorrhage
https://www.mdcalc.com/ottawa-subarachnoid-hemorrhage-sah-rule-headache-evaluation
https://www.ncbi.nlm.nih.gov/pubmed/25862794
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CASE 11 - HEADACHE (SAH 2)
‘Sudden onset headache’

Elena, a 33 year old female presents to the Emergency Department (ED) experiencing severe and
ongoing headaches. The patient says her headaches started 8 hours ago. She has no history of
headaches. Elena has a temperature of 37.3 degrees, GCS of 15, no focal signs and no papilloedema. A
CT scan was requested and has come back normal.

What is your next MOST appropriate course of action?

A. Consider a Lumbar Puncture +/- MRI/MRA and neurosurgical consult
B. Discharge the patient as the CT was normal
C. Give treatment for a migraine as this is likely to be the diagnosis
D. Refer to a Rapid Access Neurology Clinic (RANC)

__________________________________________________________________________________

CORRECT ANSWER - A
Take Home Message:
If a patient with no history of headaches presents with sudden onset headache, classic features of
Subarachnoid Haemorrhage and a CT scan comes back ‘normal’ consider further testing. MRI/MRA and
specialist review may be warranted under these circumstances.

Further Explanation:
LP is one test to consider if the CT brain is normal. While CT angiogram would diagnose an aneurysm,
because this is a common incidental finding but would not determine whether there has been an acute
bleed. An example of a ‘high risk patient’ would be if they have many of the factors from the SAH ‘Ontario
score’ (see link below). In these circumstances you may even have to move beyond the LP to a MRI/MRA
scan. Other features that would increase the SAH risk in the history would include a known aneurysm,
polycystic kidney disease or clear family history. In this scenario, in the event that the LP is unsuccessful
MRA or CT angiogram could be used to look for an aneurysm with a referral to neurosurgical colleagues
for a final patient plan.

Blok et al (2015) reported ‘no cases of death or negative outcomes’ in patients presenting with sudden
onset of headache and a negative head CT performed within 6 hours or less of symptom onset of
headache. This was an observational multi-site retrospective Study at 11 Non-Academic Hospitals with
760 patients.

Sagittal sinus thrombosis (including with A.Z. COVID Vax) + meningitis are two other key considerations
in a patient with headache.‘Recurrent migraine’ patients should be referred to a neurologist on discharge.

References:
● SAH - https://lifeinthefastlane.com/ccc/subarachnoid-haemorrhage
● Scoring - www.mdcalc.com/ottawa-subarachnoid-hemorrhage-sah-rule-headache-evaluation
● Blok Paper - https://www.ncbi.nlm.nih.gov/pubmed/25862794

https://lifeinthefastlane.com/ccc/subarachnoid-haemorrhage
https://www.mdcalc.com/ottawa-subarachnoid-hemorrhage-sah-rule-headache-evaluation
https://www.ncbi.nlm.nih.gov/pubmed/25862794
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CASE 12 - RAISED ICP?
‘Headache and blurred vision’

A 29 year old female, Kristine, presents at the Emergency Department (ED) with her partner. She tells
you that she has been experiencing severe headaches for the last 2 weeks. She has no previous history
of similar headaches. She has a GCS of 15 and no neurological focal signs. However, she has evidence
of Papilloedema on fundoscopic examination. The observations are reported as normal.

What is your next MOST appropriate course of action?

A. Request an CT scan
B. Request a CT scan, prescribe analgesia and observe
C. Do not provide analgesia, discuss with senior with a view to performing a Lumbar Puncture
D. Prescribe regular paracetamol and codeine for 2 weeks

__________________________________________________________________________________

CORRECT ANSWER - B
Take Home Message:
When a patient presents with a headache be sure to offer analgesia. Patients with papilloedema require
ED evaluation with referral to both ophthalmology and neurology following neuroimaging.

Further Explanation:
Papilloedema may be the lone reason for patients to present to ED (often from an optometrist). Patients
require a work up including neuroimaging and consideration of lumbar puncture with measurement of
opening pressures.

Analgesia is an important intervention in a patient with headache in Emergency. Generally NSAIDs and
aspirin are avoided prior to imaging, unless the patient has a clear diagnosis of “migraine”. In this case
aspirin may be given if there are no contraindications.

Though pain relief is an important consideration, over analgesia (especially with paracetamol, codeine
and aspirin) is associated with a paradoxical increase headache in some patients

References:
● Papilloedema - https://lifeinthefastlane.com/resources/optic-disk-abnormality-ddx
● Migraine Management - https://www.ncbi.nlm.nih.gov/pubmed/23936605

https://lifeinthefastlane.com/resources/optic-disk-abnormality-ddx
https://www.ncbi.nlm.nih.gov/pubmed/23936605
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CASE 13 - MENINGITIS
‘Middle aged male patient with sudden onset headache’

Jack is a 47 year old male is admitted to the Emergency Department (ED) experiencing severe and
ongoing headaches. Jack has no history of previous admissions with a headache.

Jack’s temperature is 38.8 degrees, he reports subjective neck stiffness and photophobia. He has a GCS
15, no focal signs and no papilloedema. A CT scan was requested and has come back normal.

What is your next MOST appropriate course of action?

A. Discharge the patient as the CT was normal
B. Prescribe analgesia and observe
C. Provide antibiotics and consider a lumbar puncture to rule out meningitis
D. Withhold antibiotics provide antibiotics and consider a lumbar puncture to rule out meningitis

__________________________________________________________________________________

CORRECT ANSWER - C

Take Home Message:
If a patient presents with an acute severe headache plus fever, if the CT is normal consider a lumbar
puncture to exclude meningitis. Consider giving early IV antibiotics and IV antivirals.

Further Explanation:
While LP in meningitis should ideally be done prior to antibiotics to increase the chances of obtaining
cultures. Many advocate giving antibiotics early in any patient who has a possibility of meningitis
especially in the context of seizures, confusion or focal neurological signs. Timing of antibiotics should be
a decision made by a senior with experience managing patients with meningitis. Local guidelines should
be consulted for individual management. An overview of antibiotics used is given in the following table:

References:
1. LITFL - https://lifeinthefastlane.com/wp-content/uploads/2010/07/etg-meningitis.pdf
2. Journal Article (Lancet) www.ncbi.nlm.nih.gov/pubmed/27265346

https://lifeinthefastlane.com/wp-content/uploads/2010/07/etg-meningitis.pdf
https://www.ncbi.nlm.nih.gov/pubmed/27265346
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CASE 14 - HEADACHE
‘Daily headaches’

Mary is a 17 year old female who presents to the Emergency Department (ED) experiencing daily
ongoing tension type headaches despite regular analgesia. She has no history of prior headache. Her
temperature is 37.1 degrees and her other vital signs are ‘between the flags’. The neurological
examination was normal with no obvious focal signs. A CT scan was requested and has been reported as
‘normal’. A lumbar puncture was also performed in the ED short stay unit and has come back normal

What is your next MOST appropriate course of action?

A. Discuss with neurologist to arrange follow up and management
B. Prescribe more analgesia and review given there are ongoing symptoms
C. Discharge the patient with no specific follow-up
D. Prescribe regular paracetamol and codeine for 2 weeks

__________________________________________________________________________________

CORRECT ANSWER - A

Take Home Message:
Over analgesia (especially with paracetamol, codeine and aspirin) is associated with a paradoxical
increase in headache in some patients. While analgesia in the acute setting is a mainstay of our ED
management, we should discuss refractory cases with a neurologist and arrange follow-up.

Further Explanation:
‘Medication overuse headache’ is common, affecting at least 1% of the population. It is responsible for the
majority of recurrent daily headaches and the majority of referrals to headache specialists. A high index of
suspicion is warranted especially as there are no specific diagnostic tests. Withdrawal of the inciting
medication is the only effective treatment.

With large numbers of affected patients and a duration that commonly exceeds 10 years, it is likely that
both the economic and psychosocial costs of medication overuse headache are high.

Consider medication overuse headache as a possible cause in all patients with daily or second-daily
headache, particularly among those with a prior history of migraine or tension-type headache. A
comprehensive management plan should be implemented to prevent relapse and therefore from an ED
perspective we should encourage follow-up with both the GP and a neurologist.

References:
● NPS link - www.nps.org.au/australian-prescriber/articles/medication-overuse-headache

http://www.nps.org.au/australian-prescriber/articles/medication-overuse-headache
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CASE 15 - LUMBAR PUNCTURE
‘Chase up the LP please’

You are rostered to an evening shift in the Emergency Department Short Stay Unit (EDSSU). You have
been handed over a patient who presented with a fever and headache. An LP was performed prior to their
transfer to ED short stay unit - and you have been asked to chase the results of the LP.

Which one of the following is TRUE in regard to Lumbar Puncture?

A. The lymphocyte count can reliably differentiate viral and bacterial meningitis
B. Normal Serum to CSF glucose ratio is 0.6 - 0.7
C. Normal values in neonates and older children are the same
D. IV caffeine has been consistently shown to improve LP related headaches

__________________________________________________________________________________

CORRECT ANSWER - B
Take Home Message:
Typically, the CSF glucose concentration is two-thirds that of the serum glucose concentration.

Further Explanation:
The CSF:serum glucose ratio is normally 0.6. A ratio of 0.5 is considered abnormal. This ratio is higher in
preterm and term infants, with 0.6 or lower being abnormal.

The following table summarises the normal and abnormal expected values on a LP:

References:
1. LITFL - https://lifeinthefastlane.com/investigations/csf-analysis
2. LPs in possible SAH - https://goo.gl/Vx44UA

https://lifeinthefastlane.com/investigations/csf-analysis
https://goo.gl/Vx44UA
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CASE 16 - MORE HEADACHES AND JAW PAIN
‘Headache and difficulty chewing’

Mabel is a 62 year old female who has been brought in by her daughter with reduced oral intake. She tells
you that she has not been able to eat due to ‘having a hard time chewing’. Her daughter also notes that
she has been complaining of a unilateral temporal headache for two days.

Regarding headache, which of the following is TRUE?

A. Headache in temporal arteritis may be associated with jaw claudication, be worse at night and
can be aggravated by exposure to cold.

B. Normal ESR always excludes the diagnosis of giant cell arteritis
C. Acute angle closure is NOT a consideration in the patient with headache in the ED
D. Sagittal sinus thrombosis is a common cause of headache in the ED

__________________________________________________________________________________

CORRECT ANSWER - A
Take Home Message:
Temporal arteritis is a sight threatening condition that is also known as giant cell arteritis (GCA). Jaw
claudication is a classic symptom. ESR goes in black tubes that are kept in the Acute middle store room.

Further Explanation:
When a patient presents with headache be sure to prescribe analgesia for the pain. In this case, in
addition, give a covering early dose of an oral steroid (1 mg/kg prednisolone) in view of the possibility of
undiagnosed temporal arteritis. This is given before the blood tests are back because temporal arteritis is
a time dependent sight threatening problem These patients are typically discussed with the on call
rheumatologist. While an ESR makes the diagnosis very unlikely, a normal result does not exclude the
condition. Temporal artery biopsy is the definitive test.

Another important consideration in the elderly patient is acute angle closure (formerly known as acute
angle closure glaucoma). Examination of the eye including measurement of the pupils and intraocular
pressure (IOP) is important. Sagittal sinus thrombosis is a rare but important consideration in patients with
refractory headache.  MRI scan may be required to make the diagnosis.

References:
1. RCP - www.rcplondon.ac.uk/guidelines-policy/diagnosis-and-management-giant-cell-arteritis
2. FOAMed - https://canadiem.org/medical-concepts-acute-angle-closure-glaucoma

http://www.rcplondon.ac.uk/guidelines-policy/diagnosis-and-management-giant-cell-arteritis
https://canadiem.org/medical-concepts-acute-angle-closure-glaucoma
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CASE 17 - HEADACHE AGAIN
‘Headaches for a few weeks’

Jessica is a 24 year old female who presents to ED with a headache. She tells you she has had
headaches for several weeks. You notice she was admitted to hospital 3 days ago and during that time
had an LP performed. She has a normal neurological examination and is GCS 15. While standing her to
examine her gait, she reports worsening of the headache.

Headache on rising in the morning is characteristic in all EXCEPT?

A. Low CSF volume headache
B. Obstructive sleep apnea
C. Severe hypertension
D. Raised CSF/intracranial pressure headache

__________________________________________________________________________________

CORRECT ANSWER - A

Take Home Message:
Low CSF headache is a distinct and familiar syndrome that is seen most frequently following lumbar
puncture. Typically, the headache is orthostatic and significantly improves on lying flat.

Further Explanation:
The crucial diagnostic feature of low CSF volume (pressure) headache is that of worsening when upright
and significant improvement on lying flat. Where a lumbar puncture has not been performed, MRI with
gadolinium is the investigation of choice for suspected low CSF pressure headache.

Along with excessive daytime drowsiness, headaches are usually the symptoms that sleep apnea
sufferers complain the most about.

In general, symptoms and signs that suggest a rise in ICP include headache, vomiting without nausea,
ocular palsies, altered level of consciousness, back pain and papilledema.

Posterior reversible encephalopathy syndrome (PRES) is a syndrome of ‘cephalgia, convulsions,
confusion, and vision loss’ typically in the context of severe hypertension

References:
1. Low CSF pressure headache - https://pn.bmj.com/content/practneurol/2/4/192.full.pdf
2. PRES - https://lifeinthefastlane.com/ccc/posterior-reversible-encephalopathy-syndrome-pres

https://pn.bmj.com/content/practneurol/2/4/192.full.pdf
https://lifeinthefastlane.com/ccc/posterior-reversible-encephalopathy-syndrome-pres


20 ED LOG BOOK

CASE 18 - GORD OR NOT?
‘Severe reflux’

John is a 55 year old male who presents to the Emergency Department with acute chest pain. On arrival
he states he has residual 2/10 central chest pain relieved after antacids. He has had multiple episodes of
the pain today that have spontaneously resolved. The longest episode lasted 25 minutes. He works as a
sales assistant and is a smoker (25 pack years). There are no other reportable cardiac risk factors.

Regarding the chest pain, which one of the following statements is TRUE?

A. Pain radiating to the right arm or shoulder is predictive of Acute Coronary Syndrome (ACS)
B. Burning or indigestion is very rarely associated with ACS
C. Pain that is reproducible and chest wall palpation always excludes ACS
D. Unremitting pain lasting more than 12 hours is never due to ACS.

__________________________________________________________________________________

CORRECT ANSWER - A

Take Home Message:
No one factor can reliably rule out ACS in the ED setting. Pain radiating to the right shoulder/arm is
considered more specific for ACS than pain radiating to the left arm.

Further Explanation:
While a detailed chest pain history, serum troponin levels and serial ECG assessment are important in the
patient presenting with acute chest pain. It turns out that pain radiating to the right arm has been shown to
be more specific for ACS than pain radiating to the left arm. The typical pain you learned about in medical
school (central crushing pain) is classically seen in men, and younger patients, but the lack of this history
does not rule out the diagnosis. 7% of patients with acute myocardial infarction have reproducible chest
wall pain and that many ACS patients respond quite well to the administration of GORD treatments such
as mylanta and antacids.

Unremitting pain should raise concerns about the possibility of Aortic Dissection, especially with risk
factors such as Marfan syndrome or hypertension. Continuous pain should prompt serial ECGs.
Unresolved pain is concerning and should prompt discussion with a senior doctor.

Many risk scores (such as the GRACE score, HEART score and TIMI score) have been validated in the
peer reviewed literature. These can help to assess patients with possible ACS, and there is normally a
local pathway available to aid with your assessment for chest pain. It is pertinent to refer to local best
practice guidelines given that chest pain is one of the most common ED presentations. In the USA the
highest levels of litigation and patient compensation are associated with cases of “missed” Myocardial
Infarction.

References:
1. Risk Scores - https://www.ncbi.nlm.nih.gov/pubmed/27810290
2. History Features - https://www.aliem.com/2013/03/chest-pain-value-of-good-history

https://www.ncbi.nlm.nih.gov/pubmed/27810290
https://www.aliem.com/2013/03/chest-pain-value-of-good-history
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CASE 19 - CHEST PAIN PLUS
“Chest pain with an abnormal X-ray’

Anna is a 66 year old female who presents to the Emergency Department with acute chest pain and
abdominal pain. The pain is severe, positional and has become progressively worse over about 4 hours.
Her husband reports a syncopal episode at home prior to the ambulance’s arrival. Her vital signs are
normal at triage.

The electronic medical record states her baseline ECG showed isolated anterior T-wave inversions.
These ECG findings are also present today. You are asked to review her CXR.

Which of the following diagnoses is of MOST immediate concern?

A. Acute Myocardial Infarction
B. Aortic Dissection
C. Pericarditis
D. Pulmonary Embolism
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__________________________________________________________________________________

CORRECT ANSWER - B

Take Home Message:
Chest pain “PLUS” another symptom should trigger the thought, “could this be a diagnosis of Aortic
DIssection?” Aortic Dissection (AD) may mimic Acute MI (including ECG findings).

Further Explanation:
Aortic Dissection (AD) is rare but as ED seniors we think about it most days when on shift. The in-hospital
mortality is 27% (increasing by 1% per hour that we miss the diagnosis).

For every 1000 Acute Myocardial Infarction (AMI) cases there are just 5 AD cases. The overall incidence
of AD is around 3 cases per 100 000 people per year. As it is so rare and requires a ‘no miss’ standard, it
is challenging to create a short and easy ‘decision rule’ or single test to 100% rule out AD.

The most reliable test is CT aortogram and echo (specifically TOE) is also useful. D-dimer and CXR may
have some utility, but are considered by many not to be reliable enough (if negative) to rule out the
diagnosis given we cannot really miss (any) dissections.

Here is a brief summary of the main investigations that can aid in the diagnosis of AD:

• CXR – Widened mediastinum (56-63%) - 20% of AD patients (IRAD study) had a normal CXR.
Echocardiography (TTE Point of care may have a role in ruling in, TOE is fairly reliable at ruling our
proximal AD)

• CT angiogram (most common test – requires leaving the department, IV contrast injection and is
prone to error from movement artefacts)

• Other Tests (ECG, Aortogram on-table, MRI)
• D-dimer (if negative in a ‘low risk’ patient makes AD very unlikely)

References:
1) The IRAD Study - https://www.ncbi.nlm.nih.gov/pubmed/10685714
2) The ADD-RS Rule - https://www.mdcalc.com/aortic-dissection-detection-risk-score-add-rs
3) Validation of Rules - https://www.ahajournals.org/doi/abs/10.1161/circulationaha.110.988568

https://www.ncbi.nlm.nih.gov/pubmed/10685714
https://www.mdcalc.com/aortic-dissection-detection-risk-score-add-rs
https://www.ahajournals.org/doi/abs/10.1161/circulationaha.110.988568
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CASE 20 - CHEST PAIN AND HYPERTENSION
‘Is it an Aortic Dissection?’

Leon is a 70 year old male who is transferred to your tertiary hospital Emergency Department with a
diagnosis of Aortic Dissection. He reports a history of 10 hours of refractory tearing chest pain that
radiates to the back. His heart rate is 125 and other vital signs are normal. The cardiothoracic and
vascular surgeons have recommended a systolic blood pressure target of 120 mmHG.

Which of the following would be a reasonable first line agent for blood pressure control in this case?

A. Oral Propranolol
B. Other Beta Blockers (an Esmolol infusion of titrated Labetalol)
C. GTN infusion
D. Sodium Nitroprusside infusion

__________________________________________________________________________________

CORRECT ANSWER - B

Take Home Message:
Early diagnosis of Aortic Dissection (AD) requires a high index of suspicion. Blood pressure treatment
should target control of both heart rate and the pressure itself.

Further Explanation:
In this case an IV beta blocker to control both HR and BP followed by a vasodilator would be appropriate.
Every heartbeat places stress on the aortic vessel wall - so HR control is important. The principles of ED
management of AD include the following:

1) Move the patient to Resuscitation Bay
2) Start IV / O2 / Monitoring
3) Initiate Medical Management for BP control with 2+ agents:

a) Beta Blocker and then a Vasodilator (need to reduced HR and wall stress)
b) Place an arterial line

4) Judicious doses of analgesia - the severe pain is often refractory
5) Urgent Surgical Referral and Emergency Surgery Preparation in the ED
6) Obtain consults from ICU and anaesthetics
7) Avoid starting anticoagulation (doubles mortality)

There are two classification systems (Debakey and Stanford). Stanford ‘A’ dissections have significant
proximal Involvement and therefore requires consideration of urgent surgical intervention. Stanford Type
“B” dissections are often medically managed with a focus on blood pressure control. We choose an
admitting team and treat based on the dissection classification. Ascending Aorta Stanford “Type A” –
requires urgent blood pressure control prior to transfer for operation. Descending Aorta Stanford “Type B”
requires medical control of blood pressure (often with beta blockers and vasodilators to control both heart
rate and vascular tone). Surgery or endovascular stent grafting is reserved for selected patients with an
unfavourable outlook or specific features warranting surgical management.

References:
1) Blood Pressure - http://crashingpatient.com/medical-surgical/vascular/hypertension.htm
2) LITFL summary https://lifeinthefastlane.com/ccc/acute-aortic-dissection

http://crashingpatient.com/medical-surgical/vascular/hypertension.htm
https://lifeinthefastlane.com/ccc/acute-aortic-dissection/
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CASE 21 - CHEST PAIN DIAGNOSTICS
‘Is it an Aortic Dissection?’

Harry is a 72 year old retired photographer who presents to ED with continuous chest pain. His GP letter
reports that his ECG was normal but that the GP was concerned about the ongoing chest pain, a new
heart murmur and paresthesia in the legs. The patient reports he had a syncopal episode today.

Which of the following can rule out a diagnosis of Aortic Dissection in this case?

A. Chest X-ray
B. Blood Pressure in both arms “equal”
C. The presence of no specific risk factors for the disease
D. None of the above

__________________________________________________________________________________

CORRECT ANSWER - D

Take Home Message:
Aortic Dissection (AD) should be considered in any chest pain patient with risk factors (e.g. hypertension),
or chest pain with a concurrent symptom such as neurological deficits.

Further Explanation:
AD is more common in older patients (>60 years old). Specific risk factors include hypertension, male
gender, trauma and previous cardiothoracic surgery. In younger patients AD is associated with
collagen-vascular diseases (Marfan’s, Turner’s Ehlers-Danlos)

What are the common symptoms of AD?

• Severe Chest Pain (90%)
• Sudden Onset/Maximal at Onset
• Sharp Pain/Tearing Pain/Radiates to back

What other features should alert you to the diagnosis of AD?

• Syncope (up to 15%), Murmurs (around 3%)
• Neurological (e.g. focal neurological deficits)
• Inferior MI
• Cardiac Tamponade
• Pleural Effusion
• Other Symptoms - Dysphagia, Hoarseness, Horner’s Syndrome, Pain both sides of the diaphragm

References:
1. Dissection Review - www.allnycem.com/podcast/2015/3/25/rob-rogers-aortic-dissection

http://www.allnycem.com/podcast/2015/3/25/rob-rogers-aortic-dissection
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CASE 22 - ACS PATHWAY
“Is it my heart?’

Chris is a 55 year old painter. He presents to the Emergency Department (ED) with new onset acute
chest pain associated with an intercurrent upper respiratory tract infection. The patient has a relevant
background history of COPD, weighs 97 kg and is a current smoker. Bloods taken at triage including
troponin and D-dimer are normal. The ECG (also taken at triage) has been signed off by an ED senior as
“normal”.  The patient has ongoing central chest pain despite GTN and 2.5mg IV Morphine.

Which of the following statements is FALSE in regard to assessment of chest pain in the ED?

A. Acute Myocardial Infarction may occur in the context of a recently normal stress test
B. Around 25% of patients with an Acute Myocardial infarction have a normal presenting ECG
C. A normal ECG rules out Acute Myocardial Infarction
D. In a low risk patient a negative D-dimer makes PE and Aortic Dissection very unlikely
E. Aortic Dissection is more common in older patients but can also occur in younger patients with

collagen vascular diseases

__________________________________________________________________________________

CORRECT ANSWER - C

Take Home Message:
Myocardial Infarction (MI), Pulmonary Embolism and Aortic Dissection are three critical conditions to
consider with any patient presenting with chest pain.

Further Explanation:
When working through the differential diagnosis of chest pain it is often said that the patient cannot be
having an acute MI if the ECG is normal. This is not true; in fact, no historical complaint, physical finding
or ECG pattern has a negative predictive value of 100% for acute MI. An exercise stress test has a
sensitivity ranging from 70-80% for detecting a 40% coronary artery lesion. Therefore, a recent negative
stress test is unhelpful in excluding an acute MI. The Chest pain pathway should be used (PTO)

Aortic dissection (AD) is the most common “catastrophe” of the aorta. It is still relatively rare (incidence
3:100,000) but is 3 times more common than abdominal aortic aneurysm (AAA) rupture. AD is a type of
acute aortic syndrome (AAS) characterised by blood entering the medial layer of the wall with the
creation of a false lumen. AAS is a spectrum of life-threatening thoracic aortic pathologies including
intramural hematoma, penetrating atherosclerotic ulcer, and aortic dissection. The Stanford classification
is the most commonly used system for AD: (1) Type A Dissection - this involves ascending aorta. Surgery
usually indicated. (2) Type B Dissection - involves aorta beyond the left subclavian artery only. Often
managed “medically” with BP control and admission under cardiology

References:
1. Emergency Medicine - Avoiding the Pitfalls and Improving the Outcomes (Mattu et al)
2. Aortic Dissection Review - https://lifeinthefastlane.com/ccc/acute-aortic-dissection
3. EST - http://epmonthly.com/article/special-report-the-truth-about-stress-tests

https://lifeinthefastlane.com/ccc/acute-aortic-dissection
http://epmonthly.com/article/special-report-the-truth-about-stress-tests
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CASE 23 - PE OR HEART FAILURE?
‘It really hurts to breathe’

Bob is a 53 year old male who presents to the Emergency Department (ED) with two days of continuous
sharp left sided chest pain. The pain is worse on deep breathing. Bob fractured his ankle 4 weeks ago
and currently has a ‘cam-boot’ on his leg. An ECG has already been done and shows sinus tachycardia to
115 but is otherwise unremarkable. His BP is 125/85 and the O2 sats are 96% on room air.

You order a chest x-ray which is normal. You suspect Bob has had a PE.

Which of the following x-ray findings is NOT a feature of pulmonary embolism?

A. A wedge shaped opacity
B. Oligaemia distal to the clot
C. Normal chest x-ray (CXR)
D. Bilateral, diffuse pulmonary oedema

__________________________________________________________________________________

CORRECT ANSWER - D

Take Home Message:
A CXR should be part of your workup for chest pain and shortness of breath. Special care should be paid
to looking for pneumothorax and consolidation.

Further Explanation:
Most patients with a PE will have a normal CXR. The CXR is an important early ED test to assess for
other differentials (e.g. pneumonia, pneumomediastinum and pneumothorax).

CT angio (CTPA) is the gold standard investigation for PE. A CTPA can also help with calculating severity
(ventricle size ratio). If the patient is haemodynamically unstable with a PE in Auburn or Westmead
Hospital the “PERT'' team (Pulmonary Embolism Response team) should be activated. An ECG, troponin
and echocardiogram should be requested to assess the right ventricle (RV).

Many PE patients will have a normal ECG. Some may simply have a sinus tachycardia or have other
changes that suggest right heart strain (anterior TWI or non-specific ST changes, RBBB). The famed, but
rarely seen, SI, QIII, TIII pattern is another sign of right heart strain. Available D-dimer (and troponin)
assays vary considerably in their sensitivity. It is suggested that clinicians (you) are familiar with local
testing protocols. In addition, the D-dimer level increases with age and therefore an ‘age adjusted d-dimer
‘may be appropriate to apply in some cases.

References:
● Radiology Summary and Signs - https://radiopaedia.org/articles/pulmonary-embolism
● PE Summary and ECG changes - https://lifeinthefastlane.com/ccc/pulmonary-embolism
● Podcast - https://emergencymedicinecases.com/pulmonary-embolism-challenges-diagnosis-part-1
● YEARS - https://www.mdcalc.com/years-algorithm-pulmonary-embolism-pe
● Age and D-dimer - https://wikem.org/wiki/Age_adjusted_D-dimer

https://radiopaedia.org/articles/pulmonary-embolism
https://lifeinthefastlane.com/ccc/pulmonary-embolism/
https://emergencymedicinecases.com/pulmonary-embolism-challenges-diagnosis-part-1/
https://www.mdcalc.com/years-algorithm-pulmonary-embolism-pe
https://wikem.org/wiki/Age_adjusted_D-dimer
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CASE 24 - CHEST PAIN
‘I only just left hospital’

Janice is a 67 year old female who has been sent in by her GP after experiencing chest pain and
shortness of breath over the last two days. She was discharged from the care of the hospital’s oncology
service 4 days ago. She reports that she was in hospital for 9 days. The discharge letter states she had
arm cellulitis on the background of breast cancer and radical mastectomy. You are concerned that she
has a Pulmonary Embolism (PE)

Which of the following is NOT a factor in calculating Wells’ score?

A. Haemoptysis
B. Aspects of Clinical judgement (Gestalt)
C. History of Cancer
D. Respiratory Rate more than 20/minute

__________________________________________________________________________________

CORRECT ANSWER - D

Take Home Message:
It is important to consider PE as a differential in cancer patients. There are scoring tools available to
assist you (Wells’ and PERC being the most commonly used in the ED). Unstable patients with proven
PE at Westmead should have a “PERT” activation call by calling 2222.

Further Explanation:
When assessing a patient who you believe may have a PE, it is important to stratify them to assist further
investigation. With that being said, there are risk factors not included in the various scores that must make
up part of your assessment. Clinical impression is equally as important as any ‘score’. The Wells’ criteria
is one of the evidence based scoring systems that can be used to calculate pretest probability for PE.
Another system is known as the “Geneva” Score.

The Wells’ score can be found at ‘MD-Calc’ https://www.mdcalc.com/wells-criteria-pulmonary-embolism

Wells’ score interpretation (pretest probability of PE in brackets):

● Low Probability (1-4%) = 0-1 Points (can use high sensitivity D dimer for rule out)
● Intermediate Probability (16-20%) = 2-6 Points (can use high sensitivity D dimer for rule out)
● High Probability (37.5-60%) >/= 7 Points (imaging such as a CTPA or V/Q scan required)

References:
● PE Local Guideline -

www.aci.health.nsw.gov.au/networks/eci/clinical/clinical-resources/clinical-tools/respiratory/pe
● Geneva Score - www.mdcalc.com/geneva-score-revised-pulmonary-embolism
● Wells’ Score - https://www.mdcalc.com/wells-criteria-pulmonary-embolism

https://www.mdcalc.com/wells-criteria-pulmonary-embolism
https://www.aci.health.nsw.gov.au/networks/eci/clinical/clinical-resources/clinical-tools/respiratory/pe
https://www.mdcalc.com/geneva-score-revised-pulmonary-embolism
https://www.mdcalc.com/wells-criteria-pulmonary-embolism
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CASE 25 - ECG
‘Not me too’

Tania is a 24 year old normally well female student who has just returned from a two week trip to Europe
(PRE COVID!!). She presents to ED with acute onset sharp left sided chest pain and marked shortness of
breath. She takes the oral contraceptive pill. She tells you she is worried this is a blood clot as her mother
and sister have both had issues with clots. She has had an ECG which shows an incomplete right bundle
branch block and tachycardia.

What is the LEAST common of the ECG findings in PE?

A. Complete or incomplete right bundle branch block
B. Sinus tachycardia
C. T wave inversion in precordial leads (V1-4) or inferior leads (II, III, AVF)
D. S1Q3T3

__________________________________________________________________________________

CORRECT ANSWER - D
Take Home Message:
An ECG should be performed in anyone presenting with chest pain. While well known, S1Q3T3 is
uncommon in the setting of PE. Sinus tachycardia and anterior t-wave inversions are more common.

Feedback:
The ECG is a relatively cheap and non-invasive test that can provide important immediate information. All
of the options listed are possible ECG changes in PE. Sinus tachycardia is the most common. The other
changes listed are indicative of right heart strain. This is important to recognise as right heart strain is
associated with increased morbidity and mortality and may require thrombolysis or a direct interventional
radiology (e.g. EkoSonic®). The ECG findings listed are not solely diagnostic of PE. In this case, the ECG
combined with the clinical picture appears to suggest PE - CTPA will confirm the diagnosis. Given this
patient reports a family history of clotting, it is possible she has familial clotting disorder and it would not
be unreasonable for her to be referred to a haematologist for further investigation. The attached ECG
shows the anterior t-wave inversion pattern that is often seen with PE:

References:
1. ECG in PE - https://lifeinthefastlane.com/ecg-library/pulmonary-embolism
2. Podcast - https://emergencymedicinecases.com/pulmonary-embolism-challenges-diagnosis-part-1

https://lifeinthefastlane.com/ecg-library/pulmonary-embolism/
https://emergencymedicinecases.com/pulmonary-embolism-challenges-diagnosis-part-1/
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CASE 26 - COLLAPSED LUNG?
‘Breathlessness during a run’

Malcolm is a normally healthy 33 year old male. He is brought to your Emergency Department (ED) with
severe shortness of breath after developing chest pain during a run at the park. On arrival in hospital, he
was pale and sweaty but had normal vital signs.

His Chest x-ray is shown:

Which of the following is NOT a feature on his Chest X-ray

A. A moderate sized left pneumothorax
B. An adequate x-ray film
C. A cannula in the left 3rd intercostal space
D. Minimal rotation of the film
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__________________________________________________________________________________

CORRECT ANSWER - C
Take Home Message:
A structured approach to x-ray interpretation is required when reviewing in the ED because we do not
normally have the benefit of a ‘formal’ report from a radiologist. Subtle pneumothorax is an easily missed
diagnosis.

Further Explanation:
The chest X-ray shows a pneumothorax. While this diagnosis is obvious if you are ‘looking for it’,
pneumothorax can often be subtle, especially in supine patients where the sensitivity of the x-ray is much
lower, than if the x-ray is erect.

In these circumstances point of care ultrasound (POCUS) may have a role in early ED diagnosis.

While there is no evidence of tension pneumothorax (deviated heart, mediastinum, trachea) this is a
moderate sized pneumothorax requiring shared decision making from the ED seniors and respiratory
medicine team.

A suitable ED structured approach to CXR interpretation is as follows:
● Demographics (Name, Time Taken)
● ‘Rotation’

○ –(Quality = Rotation/Adequacy/Penetration)
● Apparatus
● Airway (Trachea)
● Breathing

○ Mediastinum (>7cm)
○ Hilum (Left Should be Higher than Right)
○ Lungs (Lung Fields, Fissures)

● Circulation
● Diaphragm
● Everything Else

○ step back – consider ‘overall appearance’ (‘gestalt’ comes in here)

If there is evidence of tension pneumothorax in the form of severe haemodynamic instability:
● Resuscitation if required (ALS algorithm) and call for help
● IV, O2, Monitor
● Decompress the pneumothorax with needle +/- aspiration technique

References:
1. CXR Interpretation - http://www.ivline.org/2012/06/quick-guide-to-chest-x-rays.html
2. POCUS - http://www.thepocusatlas.com/pulmonary
3. What is Gestalt - http://www.stemlynsblog.org/gestalt-st-emlyns

https://flippedemclassroom.wordpress.com/2013/05/26/pneumothorax/
http://www.ivline.org/2012/06/quick-guide-to-chest-x-rays.html
http://www.thepocusatlas.com/pulmonary
http://www.stemlynsblog.org/gestalt-st-emlyns
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CASE 27 - HYPOXIA
‘It’s the smoking’

Belinda is a 71 year old life-long smoker. She has presented to the Emergency Department by ambulance
with acute shortness of breath. On arrival she has a high respiratory rate, evidence of a productive cough
and is febrile (39 degrees). CXR shows clear, hyperexpanded lung fields.

The arterial blood gas shows a pH of 7.21, Hco3 31 and co2 of 69. She is transferred from an acute bed
to the resuscitation area where you are asked to help with her ongoing care.

Regarding Non Invasive Ventilation (NIV) which ONE of the following is FALSE?

A. There are three main types of NIV - BiPAP, CPAP and High Flow Nasal Prongs.
B. NIV is an established evidence-based therapy in the management of acute respiratory failure in

the hospital setting.
C. NIV can reduce preload, thereby dropping cardiac output (and cause hypotension)
D. An Oxygen Saturation of 88% is acceptable in patients with COPD
E. NIV is ALWAYS contraindicated in an unconscious patient.

__________________________________________________________________________________

CORRECT ANSWER - E

Take Home Message:
BiPAP (Bi-level Positive Airway Pressure) NIV therapy is indicated in patients with an acute exacerbation
of COPD with a persistent respiratory acidosis despite appropriate initial treatment. A low level of
consciousness is not an absolute contraindication to the use of NIV.

Further Explanation:

Regarding target saturations, it is accepted in a population of patients at risk for CO2 retention that a
target saturation in the range of 88-92% is acceptable, indeed, the British Thoracic Society (BTS) has
recommended lower levels in past guidelines (85-90%). The local (Western Sydney health) guidelines
recommend treating critically unwell patients, regardless of risk of CO2 retention with oxygen (see
attached flow chart). Beware of removing oxygen suddenly from a deteriorating COPD patient as this
may precipitate severe rebound hypoxia.

NIV is traditionally said to be ‘relatively’ contraindicated in the unconscious patient. However, many
patients will respond well to a trial of NIV under supervised conditions in an ED setting (e.g. in the
resuscitation bay). Should intubation be required, NIV is a useful adjuvant to ensure adequate
preoxygenation prior to intubation. Generally work of breathing alone is NOT an indication for NIV
therapy.
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References:
1) Local NIV Protocols - https://emergencypedia.com/niv
2) Hill NS, Brennan J, Garpestad E Non-invasive ventilation in acute respiratory failure. Crit Care

Med 2007;35:2402–7. Google Scholar

3) Vital FM, Saconato H, Ladeira MT, et al. Non-invasive positive pressure ventilation (CPAP or
bi-level NPPV) for cardiogenic pulmonary edema. Cochrane Database Syst Rev
2008;(3):CD005351. Google Scholar

https://emergencypedia.com/niv
https://emj.bmj.com/lookup/google-scholar?link_type=googlescholar&gs_type=article&author[0]=NS+Hill&author[1]=J+Brennan&author[2]=E+Garpestad&title=Non-invasive+ventilation+in+acute+respiratory+failure&publication_year=2007&journal=Crit+Care+Med&volume=35&pages=2402-7
https://emj.bmj.com/lookup/google-scholar?link_type=googlescholar&gs_type=article&author[0]=FM+Vital&author[1]=H+Saconato&author[2]=MT+Ladeira&title=Non-invasive+positive+pressure+ventilation+(CPAP+or+bi-level+NPPV)+for+cardiogenic+pulmonary+edema&publication_year=2008&journal=Cochrane+Database+Syst+Rev
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CASE 28 - ANAPHYLAXIS
‘Wheeze and rash’

You have been called to the adolescent health ward to see a young patient admitted for management of
an eating disorder. The patient has become increasingly agitated and is now complaining of shortness of
breath. The patient has a history of asthma and anxiety and an allergy to penicillin. After the ‘ISBAR’
handover you recognise that the patient has been commenced on Augmentin Duo Forte for a UTI.

Your brief “A-G assessment” reveals:
A. Swollen tongue and lips, stridor.
B. RR 33 widespread inspiratory and expiratory wheeze, dyspnoea, SpO2 90%
C. BP 88/45, HR 120 (baseline blood pressure 110 systolic)
D. Pt agitated and distressed, complaining of nausea
E. New urticarial rash on chest, 1 x 20 gauge PIVC (clean)
F. no fluids running, UA ketones
G. Blood Sugar 5.8

The MOST appropriate initial step in management should include which of the following?

A. Remove allergen, provide high flow, high concentration oxygen via a NRBM and administer 1 mg
(1:1000) Adrenaline IV

B. Remove allergen, administer Salbutamol 5mg and 0.5mg (1:10 000) IV adrenaline.
C. Remove allergen, provide high flow, high concentration oxygen via a NRBM and administer

0.5mg (1:1000) Adrenaline IM
D. Remove allergen, attempt to place a supraglottic airway and administer oxygen BVM

__________________________________________________________________________________

CORRECT ANSWER - C
Take home message:
The treatment of anaphylaxis requires a dose of intramuscular (IM) adrenaline.
The Epipen dose is 0.3mg. Typically, 0.3mg-0.5mg (1:1000 = 0.3-0.5mls) is the dose for an adult patient
with anaphylaxis.

Further Explanation:
Any acute onset illness with typical skin features (urticarial rash or erythema/flushing, and/or
angioedema), PLUS involvement of respiratory and/or cardiovascular and/or persistent severe
gastrointestinal symptoms. Alternatively, any acute onset of hypotension or bronchospasm or upper
airway obstruction should bring anaphylaxis forward as a possibility, even if typical skin features are not
present. In this case 0.5mg of Adrenaline IM should be administered. A second 0.5mg IM adrenaline
dose may be required if inadequate improvement is seen following the initial dose of adrenaline.

Additional management of Anaphylaxis may include:
● High flow oxygen and Continuous non-invasive monitoring (Sp02, BP etc.)
● Rapid fluid resuscitation - bolus 1000 ml 0.9% Sodium chloride
● Nebulised adrenaline (5x1mg 1:1000 vials) and/or salbutamol (5-10mg)
● Persistent shock may require an IV adrenaline infusion (but almost never IV boluses)
● Consider antihistamines and steroids to prevent a biphasic reaction and treat itching

References:
1. ARC - www.nzrc.org.nz/assets/Guidelines/.../Adult-Anaphylaxis-Jan-2016.pdf
2. ANZCOR Guideline - https://resus.org.au/glossary/anaphylaxis-guideline-9-2-7

https://www.nzrc.org.nz/assets/Guidelines/.../Adult-Anaphylaxis-Jan-2016.pdf
https://resus.org.au/glossary/anaphylaxis-guideline-9-2-7/
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CASE 29 - COPD
‘Long term lung disease’

You are working the night shift in the Emergency Department (ED) and are called urgently to review Mr
Benson. He is feeling more breathless and his saturations are 85% on room air. He is known to have
COPD and his baseline saturations are 92%. The between the flags calling criteria were changed by the
last shift to accept saturations 88-92%. Vital signs are HR 105, BP 140/70 and temperature 36 degrees.
He is noticeably breathless at rest and is shuffling around the bed. What is the MOST appropriate step in
initial management?

A. Apply 2L nasal prongs OR venturi mask 28% and rapidly titrate up until the range 88-92% is
reached. Perform an A-G assessment, including ABG to guide further management. Activate ALS
if the patient is not improving.

B. Apply 2L nasal prongs OR venturi mask 28% maximum. Perform an A-G assessment, including
ABG to guide further management. Activate ALS if the patient is not improving.

C. Perform an ABG first to rule out CO2 retention. Withhold oxygen until the result is back.
D. Administer a salbutamol nebuliser driven with AIR. Perform an A-G assessment, including ABG to

guide further management. Activate ALS if the patient is not improving.

__________________________________________________________________________________

CORRECT ANSWER - A
Take home message:
In a hypoxic patient with known COPD at risk of CO2 retention apply titrated oxygen first until target
saturations are achieved. Positioning the patient is also an important management step.

Further Explanation:
In this case 02 can be commenced with nasal prongs or a venturi mask. The oxygen should be increased
rapidly if saturations are not improving. Do not wait for an ABG result. In a critically unwell patient, 100%
FiO2 should be applied first. This should then be titrated down when acceptable saturations have been
achieved. Please review the guidelines through the links in the below which offer a good overview of an
approach to oxygen therapy in this situation as well as the use of NIV.

References:
1. Westmead Local Protocols - https://emergencypedia.com/niv
2. www.thoracic.org.au/journal-publishing/command/download_file/id/34/filename/TSANZ-AcuteOxy

gen-Guidelines-2016-web.pdf

https://emergencypedia.com/niv
https://www.thoracic.org.au/journal-publishing/command/download_file/id/34/filename/TSANZ-AcuteOxygen-Guidelines-2016-web.pdf
https://www.thoracic.org.au/journal-publishing/command/download_file/id/34/filename/TSANZ-AcuteOxygen-Guidelines-2016-web.pdf
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CASE 30 - SHORTNESS OF BREATH
‘Breathless and hypotensive’

Alison is a 67 year old female who presents to the Emergency Department with a history of increasing
Shortness of Breath over the last 2 days. She has a past medical history of diabetes and lung cancer
(NSCLC). She is moved to the resus bay as a “triage bypass”. Vital signs are: Temperature 38.1 degrees,
HR 125, BP 75/45, RR 28, Oxygen Saturation 91% (6L Hudson Mask). An ECG is taken:

Which one of the following is the LEAST likely diagnosis in this case?
A. Pulmonary Embolism (PE)
B. Acute Myocardial Infarction (AMI)
C. Pericardial Effusion
D. Septic Shock

__________________________________________________________________________________

CORRECT ANSWER - B
Take Home Message:
Patients with underlying cancer are at higher risk of life-threatening sepsis (associated with
chemotherapy), pericardial effusions and pulmonary embolism.

Further Explanation:
While AMI is possible it is least likely in view of the history given. The ECG shows electrical alternans
which raised concerns about an obstructing pericardial effusion. Malignancy is one of the most common
causes of pericardial tamponade presenting to the ED. Bedside point of care ultrasound (POCUS) may
assist in ruling in/out the diagnosis.

References:
1. Effusions - www.emdocs.net/us-probe-when-does-an-effusion-become-pericardial-tamponade
2. Pericarditis - www.rcemlearning.co.uk/references/pericarditis

http://www.emdocs.net/us-probe-when-does-an-effusion-become-pericardial-tamponade
https://www.rcemlearning.co.uk/references/pericarditis/
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CASE 31 - HEART FAILURE
‘I can’t lie down’

You are working on an Emergency Department (ED) night shift. Betty is a 66-year-old female brought to
the ED by ambulance from home at 0400. On arrival to ED she complains of ongoing Shortness of Breath
and is observed to have an increased work of breathing. Observations are RR 32, SpO2 89% on hudson
mask at 6L/minute, HR 110, BP 196/110, Temp: 36.2.

Betty does not answer your questions, is pleasantly confused and appears uncomfortable. Paramedics
report she woke up suddenly with shortness of breath this morning and is unable to tolerate lying flat.

Which of the following is NOT a feature of pulmonary oedema on any plain chest x-ray?

A. Upper lobe pulmonary venous diversion
B. Pleural effusions
C. Cavitating lesions
D. Septal lines (Kerley B lines)
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__________________________________________________________________________________

CORRECT ANSWER - C

Take Home Message:

A plain chest x-ray is practical, easily accessible and universally indicated for a patient with acute
shortness of breath in the Emergency Department.

Further Explanation:

Knowing how to differentiate between radiologic features of different conditions is helpful but more
importantly interpreting the x-ray in the context of the patient’s history and examination is likely to lead to
accurate diagnosis. X-ray features of pulmonary oedema include: upper lobe venous diversion, increased
cardiac silhouette size, peribronchial thickening, Kerley B lines, air space opacification in a ‘batwing’
distribution. Differentiating between multilobar pneumonia and this can be challenging so always compare
with an old x-ray if available and interpret the x-ray in the context of the presentation.

In this case the acute pulmonary oedema (APO) due to decompensated heart failure. This is a common
ED presentation and patients can present in extremis at times. The mainstay of treatment is looking for a
cause (e.g. a new murmur on exam or acute myocardial infarction on ECG) and NIV (CPAP) with nitrates
(IV in severe cases). Sit the patient upright and deliver high flow oxygen with NIV being considered.
Furosemide (Frusemide) is often indicated if the patient is fluid overloaded but is not an effective
treatment for APO.  (In summary, Furosemide is NOT the first line treatment for APO).

Once APO is diagnosed, prompt treatment should be made a priority to prevent any deterioration. In this
example the patient is hypertensive. In these cases the decompensation is often rapid but can also occur
insidiously. Patients express severe breathlessness and may be delirious secondary to hypoxia. Your
examination can demonstrate both a wheeze and crackles in the lung fields. Your investigations will often
need to occur concurrently with treatment. This includes a chest x-ray, ECG (to assess for ischaemia
and/or arrhythmia as a cause), FBC (concomitant anaemia could exacerbate the situation), electrolytes,
LFTs (affected by hepatic congestion), and a troponin. A BNP takes days to come back so is rarely sent.

References:
1) LITFL summary https://lifeinthefastlane.com/ccc/severe-heart-failure-management
2) Radiopedia https://radiopaedia.org/articles/pulmonary-oedema
3) EMRAP guide to treatment https://emergencypedia.com/ccf

https://lifeinthefastlane.com/ccc/severe-heart-failure-management/
https://radiopaedia.org/articles/pulmonary-oedema
https://www.racgp.org.au/afp/2010/december/acute-pulmonary-oedema/


39 ED LOG BOOK

CASE 32 - BLOOD GAS
‘The chest is clear’

Kelly is a 21 year old female who presents with shortness of breath. She reports no background history
and is usually otherwise fit and healthy. Her observations are as follows: RR 32, HR 110, BP 105/60,
SpO2 100% on room air, Temp 36.6. Her chest is clear on examination. You perform an ABG. Which of
the following is consistent with a partially compensated high anion gap metabolic acidosis?

A. High pH, Low CO2, Low HCO3
B. Low pH, Low CO2, Low HCO3

C. Low pH, High CO2, High HCO3
D. High pH, High CO2, Low HCO3

__________________________________________________________________________________

CORRECT ANSWER - B

Take Home Message:
It is important to remember that there are non-cardiorespiratory differentials to shortness of breath.
Patients with a metabolic acidosis will often present with tachypnoea (Kussmaul’ respiration).

Further Explanation:
A low pH (acidosis), low HCO3 (metabolic) and low PCO2 (partial compensation) is consistent with the
diagnosis of a “partially compensated high anion gap metabolic acidosis”. In this case of a young person
with new onset acidosis, diabetic ketoacidosis is a key consideration. In forming a list of differentials for
metabolic acidosis, one should first ascertain whether the anion gap is normal or high.

Anion Gap = Na - Cl - HCo3 (Normal = 4-10)

A simple way of remembering common causes of a high anion gap metabolic acidosis (HAGMA) is using
the mnemonic LTKR (Left total knee replacement) – Lactate, Toxins, Ketones, Renal failure. Common
causes of a normal anion gap metabolic acidosis (NAGMA) can be remembered by C.A.G.E. – chloride,
acetazolamide/Addison’s, GI causes, extras (RTA). DKA is common in the ED and is potentially life
threatening. It has a definition is as follows:

● BGL >11 mmol/L (can occur with euglycaemia in pregnancy, dehydration and SGLT2 inhibitors)
● pH <7.3
● HCO3 <15 mmol/L
● Elevated serum/urine ketones

Main objectives of ED management :
● A-G assessment / IV, O2, monitor and check electrolytes (clinical exam and VBG)
● Finding and treating a precipitating cause (may include omission of insulin or new diagnosis of

diabetes). Acute MI and infection are especially important to consider
● Patients need to be fluid resuscitated and electrolytes (potassium) monitored and replaced.

References:
1. Acid-base interpretation LITFL - https://lifeinthefastlane.com/ccc/acid-base-interpretation

https://lifeinthefastlane.com/ccc/anion-gap/
https://lifeinthefastlane.com/ccc/acid-base-interpretation/
https://www.aci.health.nsw.gov.au/__data/assets/pdf_file/0005/273938/dka-and-honk-chart-2-2013.pdf
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CASE 33 - SURGICAL CELLULITIS
‘Flesh Eating Bug’

Rachel is a 60 year old patient who presents to the Emergency Department with very severe leg pain.
She has a background history of diabetes, obesity, gastric banding and MRSA colonisation.

There is no history of trauma, exercise or observed skin lesion prior to the onset of pain. Her initial
examination at the GP had been normal and she is admitted to the Emergency Department short stay unit
(EDSSU) as she is very uncomfortable and unable to walk.

The next day her condition deteriorates. She becomes confused, febrile and tachycardic. Concerns are
raised about the appearances of her leg:

Which one of the following regarding Necrotising Fasciitis is FALSE?

A. Infections due to group A Streptococcus should be managed with high-dose benzylpenicillin and
clindamycin

B. Sepsis can now be defined using the Q-SOFA rule’’ rather than the ‘SIRS criteria’
C. Pain is typically severe in early infection
D. Clostridium is by far the most common cause
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__________________________________________________________________________________

CORRECT ANSWER - D

Take Home Message:
The presence of severe pain (pain out of proportion to the clinical findings) in an at-risk patient should
raise concerns about the diagnosis of Necrotising Fasciitis.

Further Explanation:

While rare, Necrotising Fasciitis and soft tissue infection associated with septic shock are important
considerations in the Emergency Department (ED).

Necrotising Fasciitis carries a high mortality (over 25%) especially when definitive treatment is delayed.
Therefore, when suspected early, “medical” and “surgical” treatment are both very important.

The following are often listed as causes: Streptococci (especially Strep. pyogenes – Group A),
Clostridium perfringens (gas gangrene) and other Clostridial species (becoming uncommon in Western
countries), Staph. aureus, Vibrio vulnificans, Aeromonas hydrophila

Recognition of the disease requires the physician to consider a diagnosis of Necrotising Fasciitis in any
patient with cellulitis in the ED, or in this case an at risk patient with severe pain. A high degree of concern
should be focused on patients with pain, severe swelling or severe skin changes and/or signs of systemic
inflammatory response (SIRS).

Q-SOFA rather than SIRS is now increasingly used to screen and diagnose sepsis (2018).

While rapidly progressive soft tissue infection can affect any part of the body it is important to look
particularly at the upper and lower limbs, perineum (Fournier’s gangrene) and abdomen.

Patients at risk include the following: diabetics / alcoholics / intravenous (IV) drug use /
immunosuppression (medications or underlying pathology) / chronic diseases (e.g. liver failure and renal
failure) / recent surgery /  Methicillin Resistant Staphylococcus Aureus (MRSA) / obesity.

References:
1. Critical Care Compendium - https://lifeinthefastlane.com/ccc/necrotising-fasciitis
2. https://emergencypedia.com/2013/12/08/when-cellulitis-is-an-emergency
3. Q SOFA Score - https://www.mdcalc.com/qsofa-quick-sofa-score-sepsis

https://lifeinthefastlane.com/ccc/necrotising-fasciitis
https://emergencypedia.com/2013/12/08/when-cellulitis-is-an-emergency
https://www.mdcalc.com/qsofa-quick-sofa-score-sepsis
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CASE 34 - MRSA
‘More antibiotics’

Jack is a 60 year old male who presents to the Emergency Department with malaise, severe sore throat,
fever and severe pain. He was diagnosed with non-small cell lung cancer 3 months ago. He received his
last course of chemotherapy (carboplatin and paclitaxel) 9 days ago. He has a history of MRSA on swabs
from several of his admissions. Past medical history includes Peptic ulcer, hypertension, ischaemic heart
disease. Allergies include Penicillin (rash), elastoplast, Bactrim (rash). The ID consultant is contacted and
recommends the commencement of intravenous (IV) antibiotic cover as “per local guidelines” for febrile
neutropenia. The patient weighs 70kg and is 165cm tall. BP is 138/78 and creatinine is 88 micromol/L.
Which IV antibiotic regimen would you prescribe?

A. Tazocin, vancomycin, gentamicin
B. Meropenem, vancomycin, gentamicin
C. Meropenem, ceftazidime, amikacin
D. Tazocin, vancomycin, amikacin

__________________________________________________________________________________

CORRECT ANSWER - B
Take Home Message:
It is important to note the patient’s allergy to penicillin. Tazocin (piperacillin/tazobactam) is a penicillin,
therefore is relatively contraindicated for febrile neutropenia, though it remains first line in guidelines.

Further Explanation:

The recommended alternative for febrile neutropenia is IV meropenem (refer to your current local hospital
guidelines). However, there are other options which may be appropriate, which can be found in the
therapeutic guidelines such as Cefepime. Vancomycin and gentamicin are also recommended for broader
cover and to cover for MRSA and pseudomonas.

Of note a large number of patients with reported penicillin allergy ‘do not’ have an allergy when
investigated.  Always take a thorough history of the nature of the allergy.

In some circumstances it may be appropriate to override (with expert advice) a documented allergy after
wide consultation and weighing up the risks and benefits. Crossover allergy / reactions in cephalosporins
and carbapenems are likely to be lower than the 5-10% previously reported

References:
1. WSLHD “Guidelines for empiric antimicrobial therapy in patients with fever and neutropenia”,
2. Cephlasoprins - https://www.aliem.com/2012/08/busting-myth-10-cephalosporin
3. Penicillin - https://www.emrap.org/episode/january2013/penicillin

https://www.aliem.com/2012/08/busting-myth-10-cephalosporin
https://www.emrap.org/episode/january2013/penicillin
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CASE 35 - SEPSIS
‘SIRS or SOFA’

Hung is a 69 year old male. He presents to the Emergency Department (ED) with confusion. The wife
reports a background of lymphoma (NHL) undergoing chemotherapy. She also reports the patient has
been generally unwell and lethargic over the past 3 days.

This morning he became very confused. Vital signs at truage are as follows: RR 16, HR:110, O2 Sats
100%, BP 90/50, Temp 38.1, GCS 12/15 (unable to perform detailed neurologic exam).

What is the MOST appropriate immediate next step?

A. Oxygen and Intravenous fluids
B. CT head, Routine Bloods and Cultures
C. Immediate IV antibiotics (covering neutropenic sepsis)
D. Delay antibiotics and perform Lumbar puncture

__________________________________________________________________________________

CORRECT ANSWER - C
Take Home message:
Early recognition of sepsis is paramount (new concept of qSOFA rather than use of non-specific/sensitive
“SIRS” criteria).

Further explanation:
In this case the management includes taking cultures, but avoiding delays to administration of antibiotics
and fluid resuscitation.

Sepsis is a life threatening organ dysfunction due to a dysregulated host response to infection. Sepsis is a
time critical emergency and early recognition, administration of broad spectrum IV antibiotics and IV fluids
improves outcome. The patient in the stem is febrile post chemotherapy and thus at high risk of serious
infections because of febrile neutropenia (low granulocytes in blood sec to chemotherapy) and thus early
administration of broad spectrum antibiotics and IV fluids takes priority. “Q-SOFA” (quick sequential organ
failure assessment score) is a mortality predictor and consists of 3 features: (1) RR: 22/min; (2) SBP<100
mmHg; (3) Altered LOC

In patients with sepsis the addition of 2 of the 3 criteria carries a mortality of >10%. The sepsis 3 definition
is based on the qSOFA score that was derived and retrospectively validated in a cohort of 148,907
patients (Shankar-Hari 2016)

References

1. Q SOFA Score - https://www.mdcalc.com/qsofa-quick-sofa-score-sepsis
2. Dellinger, RP, Levy, MM, Carlet, JM et al. Surviving Sepsis Campaign: International guidelines for

management of severe sepsis. Intensive Care Med 2008 34: 17.
3. Shankar-Hari Paper - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4910392

https://www.mdcalc.com/qsofa-quick-sofa-score-sepsis
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4910392
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CASE 36 - ID CONSULT
‘Antibiotic prophylaxis’

You are prescribing surgical prophylaxis for a patient in the Emergency Department Short Stay Unit
(EDSSU) Lin. They are a 60 year old female who is undergoing an ORIF (open reduction internal fixation)
for a delayed presentation of a compound fracture.

She is scheduled for surgery at 11am this morning. They have a positive screen for MRSA in their alerts
on the electronic medical record. She has a fever (38.5) and otherwise normal observations. They weigh
75kg and have normal renal function. You have just paged the infectious disease (ID) registrar having
taken blood cultures.

Which of the following regimens are they likely to recommend:

A. Ceftriaxone 1g IM stat
B. Cefazolin 2g IV stat + Vancomycin 1g stat
C. Cefazolin 2g IV tds for 48 hours + Vancomycin 1.5g bd for 48 hours
D. Cefazolin 2g IV + Vancomycin 1.25g IV with ID review

__________________________________________________________________________________

CORRECT ANSWER - D

Take Home Message:
Patient is MRSA Colonised so we should consider Vancomycin as additional cover (with expert advice).
Antibiotics choice should always be judicious - guided by guidelines and ID team support

Further Explanation:

Optimal practice is to administer antibiotic 60 mins prior to incision for optimum levels. Thus writing 10am
is better than stat as nurses may give it >60 mins beyond surgery time.

Correct dose of Cefazolin for surgical prophylaxis is 2g. Correct dose of vancomycin is 80kg x 15 =
1200mg – round up to the nearest 250 mg for vial size. Only intraoperative doses of Cefazolin +
Vancomycin are needed – the duration in question C is too long and increases the risk of Clostridium
difficile infection and line associated infections if the cannula is only being kept to administer surgical
prophylaxis antibiotics.

In this case we should inform the ED senior and operating team as well as the ID registrar.

References:
● WSLHD Surgical Antibiotic Prophylaxis Guidelines (Adult)
● Therapeutic Guidelines (ETG) – Antibiotic Version 15 - Westmead Intranet
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CASE 37 - HAND WASHING
‘Why do we NOT wash our hands?’

You have just been asked to review a ‘handover patient’ awaiting a blood transfusion. You are asked to
obtain a consent from the patient for administration of blood products. The patient is in the Emergency
Department corridor on a hospital bed waiting for a bed on the ward. How do you manage your hand
hygiene in this situation?

A. No hand washing is required since you do not plan to make contact with the patient
B. You cleanse your hands with alcohol hand rub before obtaining the consent
C. You don't need to cleanse your hands with hand rub after touching the patient’s bed curtain
D. In preference to alcohol you should use soap and water if available

__________________________________________________________________________________

CORRECT ANSWER - B
Take home message:
You must cleanse your hands before and after any patient interaction. Alcohol is generally preferable over
soap and water unless hands are soiled, or if Clostridium difficile infection is present (i.e. spores are not
necessarily killed by alcohol rub).

Further Explanation:
It is worth remembering that health care associated infections are believed to kill over 1,000s of
Australians each year. This type of scenario is repeated constantly in all hospitals. While concordance
around hand hygiene is improving, it is far from perfect. We are frequently audited in the Emergency
Department on the “five moments” hand hygiene. The most commonly missed steps are hand hygiene
after touching a patient’s surrounds and before touching a patient:

References:
● Why? - www.smacc.net.au/2015/11/why-dont-we-wash-our-hands-chris-nickson

http://www.smacc.net.au/2015/11/why-dont-we-wash-our-hands-chris-nickson
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CASE 38 - SYNCOPE
‘Fast fainting’

A 64 year old female who is brought to hospital by ambulance from a shopping centre with an episode of
collapse and abdominal pain. On examination the vital signs are in the normal range and there is no
evidence of injury.  Her blood pressure at tirage is 100/50, HR 60, Sats 99% (room air), RR 15.

The ECG and bloods are reported to be normal. There is no history of prior cardiac disease reported but
the patient takes two antihypertensive medications. Which of the following is NOT part of the San
Francisco Syncope Rule?

A. Abnormal ECG
B. Systolic BP <90 at triage
C. Severe Abdominal Pain
D. Drop in Haematocrit / Haemoglobin

__________________________________________________________________________________

CORRECT ANSWER - C

Take Home Message:
Patients presenting with syncope should be risk stratified based on overall history, examination and a
period of observation. Risk scores (e.g. San Francisco or the Rose Criteria) may have some utility as an
adjuvant to your thorough clinical assessment.

Further Explanation:
A presentation with syncope may be an opportunity to diagnose life-threatening underlying cardiac
disease. Syncope should be considered part of a continuum:

There is a vast list of potential causes of syncope. In the ED, it is probably most important to make a
judicious assessment of the patient in order to rule in life threatening causes such as cardiac arrhythmia
and rule syncope ‘mimics’ such as seizures.

While abdominal pain is not listed in the San Francisco rule’’, a thorough assessment to exclude vascular
pathology such as AAA is required in this case. The rule of 15% states that “15% of the following
underlying life-threatening conditions will present to ED with syncope” as the primary presenting
complaint: (1) Ectopic Pregnancy; (2) Abdominal Aortic Aneurysm (AAA); (3) Subarachnoid
Haemorrhage; (4) Aortic Dissection; (5) Pulmonary Embolism; (6) Acute Coronary Syndrome

References:
1. Syncope Score - https://www.mdcalc.com/san-francisco-syncope-rule
2. Review - https://emergencypedia.com/2014/01/28/collapse-and-syncope

https://www.mdcalc.com/san-francisco-syncope-rule
https://emergencypedia.com/2014/01/28/collapse-and-syncope/
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CASE 39 - SYNCOPE
‘I keep passing out’

Tim is a 32 year old male normally well office worker. He has recently noticed he has felt faint whilst
exercising and has passed out on two occasions this week.

Today he has presented by ambulance to the ED with another syncopal episode. Vital signs were normal
at triage.  He is now feeling well and keen to leave.

You are asked to review his ECG:

Which of the following diagnoses would be a concern given the ECG shown?

1. Wolff Parkinson White syndrome
2. Brugada syndrome
3. Wellen Syndrome (risk of an Acute Coronary Syndrome)
4. Prolonged QT interval
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__________________________________________________________________________________

CORRECT ANSWER - B

Take Home Message:

An ECG is a very important test in a patient with Syncope. It is a mandatory test in the ED for a patient
with syncope.

Further Explanation:

A presentation with syncope may be an opportunity to diagnose life-threatening underlying cardiac
disease. In an Emergency Department patient with a presentation of syncope, as a general rule of thumb,
a normal ECG is somewhat reassuring.

A systematic approach looking for important abnormalities such as Wolff Parkinson White syndrome,
Brugada syndrome, Acute Coronary Syndromes, Heart Blocks and Prolonged QT interval

Brugada syndrome (shown in this ECG) is a cardiac channelopathy characterised by a risk of sudden
death. Around 8% of sudden death is attributable to Brugada syndrome. It is more common in the Asian
population. Brugada syndrome is associated with one of several ECG patterns characterized by
incomplete right bundle-branch block and ST-segment elevations in the anterior precordial leads

References:
1. Hippo Education Mnemonic - https://youtu.be/raTTYV7_AsI
2. Brugada Syndrome - https://lifeinthefastlane.com/ecg-library/brugada-syndrome

https://youtu.be/raTTYV7_AsI
https://lifeinthefastlane.com/ecg-library/brugada-syndrome
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CASE 40 - NOACs
‘No rat poison, thanks’

Daniel is an 85 year old male who presents to the Emergency Department (ED) with an episode of
syncope. An initial work up covering a thorough clinical assessment (including a CT brain) and the “San
Francisco” syncope rule is clear other than an incidental finding of new atrial fibrillation (AF)

The ED consultant asks you to consider Warfarin OR Apixaban for prevention of stroke and systemic
embolism in this patient with “non-valvular” AF. Daniel weighs 55kg and has a creatinine clearance of 50
mL/min.

What dose of Apixaban would be MOST appropriate?

A. Apixaban 5 mg Daily
B. Apixaban 10 mg Daily
C. Apixaban 2.5 mg BD
D. Apixaban 10 mg  BD

__________________________________________________________________________________

CORRECT ANSWER - C

Take Home Message:
Dosing of NOACs can be confusing and factors such as age, weight, renal function and indication may
affect dosage. Consultation with haematology and a pharmacist regarding dosing is pertinent.

Further Explanation:
Choosing between or switching from Warfarin to NOACs and vice versa can be tricky depending on the
half-life of the medication and INR

The dose of Apixaban for patients weighing less than 60 kg and >80 years old for AF is 2.5mg bd

If already on Warfarin, Apixaban should be started when INR is less than 2.5 to ensure the patient
remains therapeutically anticoagulated. INR should be checked daily until less than 2.5

Anticoagulating patients can be risky. As well as considering the well known CHADS-VASC score one
can consider complications and bleeding risk (especially in view of this patient's unexplained syncope).
The HAS-BLED score may help decide about the risk benefit of NOACs or Warfarin.

References:
1. CEC NOAC GUIDELINES (2016):

http://www.cec.health.nsw.gov.au/__data/assets/pdf_file/0007/326419/noac_guidelines.pdf
2. HAS-BLED Score - www.mdcalc.com/has-bled-score-major-bleeding-risk
3. CHADS-VASC Score - www.mdcalc.com/cha2ds2-vasc-score-atrial-fibrillation-stroke-risk

http://www.cec.health.nsw.gov.au/__data/assets/pdf_file/0007/326419/noac_guidelines.pdf
https://www.mdcalc.com/has-bled-score-major-bleeding-risk
https://www.mdcalc.com/cha2ds2-vasc-score-atrial-fibrillation-stroke-risk
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CASE 41 - DIZZY
‘Vertigo or Stroke?’

Elizabeth is a 81 year old female who presents following referral by her GP to the Emergency Department
(ED). She woke up this morning earlier than usual with severe rotational vertigo. The symptoms are
severe and have not resolved since she woke up. The patient and daughter report that she struggled to
get to the doctor due to difficulty with ambulation. Background history includes atrial fibrillation and
hypertension.  Medications include amlodipine 5mg daily and rivaroxaban 20 mg daily.

Regarding Vertigo in an elderly patient which of the following statements is TRUE?

A. A positive Dix-Hallpike test is always indicative of Benign Paroxysmal Positional Vertigo (BPPV)
B. Age is an independent risk factor for cerebellar stroke
C. Meniere’s disease presents with a classic triage of hearing loss, vertigo and severe headache
D. Negative ocular examination findings are a hallmark in the diagnosis of acute labyrinthitis

__________________________________________________________________________________

CORRECT ANSWER - B

Take Home Message:
Vertigo is a common ED presentation. The history given is concerning for a ‘central’ cause of vertigo.

Age is an independent risk factor for stroke (Chen et al).

Further Explanation:

Around 1-5% of ED patients present with dizziness or imbalance. History is often difficult as the patient
often finds it hard to describe the symptoms and our history taking “S.O.C.R.A.T.E.S.” heuristic does not
work so well for assessing the presenting complaint. While the majority of patients with vertigo have a
benign diagnosis, a critical consideration in any patient with vertigo is whether the cause is central (e.g.
an acute ischaemic stroke or haemorrhage) or peripheral (e.g. labyrinthitis, Meniere’s disease and
BPPV).

Many posterior circulation strokes are initially misdiagnosed in the ED - in fact posterior circulation strokes
are missed more than twice as often as anterior circulation strokes. MRI brain is the test of choice where
you think the patient has a stroke regardless of the CT brain result. CT does not image the posterior
fossa to a satisfactory level of specificity and sensitivity.

A caveat of note is that a patient with a cerebellar stroke may feel worse and have nystagmus as the
result of a Dix-Hallpike test. This test should only be carried out as a confirmatory test in a patient with a
good history of Benign Paroxysmal Positional Vertigo (BPPV). BPPV patients report short-lived vertigo
upon moving the head. Meniere’s presents with a triad of deafness, vertigo and tinnitus.

The ‘HINTS plus’ exam can be used on patients with vertigo AND nystagmus. The HINTS exam consists
of head impulse testing, nystagmus type assessment and test of skew. This requires practice, and
supervision of a senior doctor if you have not tried it before. The ‘plus’ suggests we should also test
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hearing (using a tuning fork). Studies looking at the HINTS exam have suggested it is more sensitive
than MRI scan for ruling. Unfortunately many non-specialists get confused about HINTS and hallpikes -
they are often performed wrongly or unnecessarily.

Here is a suggested interpretation of the HINTS exam:

References:
1. Vertigo Assessment - http://www.stemlynsblog.org/dizziness
2. Posterior Circulation Stroke - https://www.bmj.com/content/348/bmj.g3175.full.print
3. HINTS and MRI - https://onlinelibrary.wiley.com/doi/full/10.1111/acem.12223
4. Risk- https://bmcemergmed.biomedcentral.com/articles/10.1186/s12873-016-0101-6
5. We don’t do HINTS well

a. Paper 1 https://pubmed.ncbi.nlm.nih.gov/32167642/
b. Paper 2 https://pubmed.ncbi.nlm.nih.gov/33171003/

http://www.stemlynsblog.org/dizziness
https://www.bmj.com/content/348/bmj.g3175.full.print
https://onlinelibrary.wiley.com/doi/full/10.1111/acem.12223
https://bmcemergmed.biomedcentral.com/articles/10.1186/s12873-016-0101-6
https://pubmed.ncbi.nlm.nih.gov/32167642/
https://pubmed.ncbi.nlm.nih.gov/33171003/
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CASE 42- DIZZY AND DEAD
‘Vertigo or Stroke?’

You have been asked by the nurse to assess a 76 year old male in the Emergency Department Short
Stay Unit (E.D.S.S.U.) who has had “syncope” in the shower. He was admitted the previous day with
chest pain and shortness of breath on exertion for investigation. He is now admitted under cardiology and
is awaiting a coronary angiogram later today.

A brief review of his notes reveals that he has a history of ischemic heart disease with a previous
myocardial infarction 8 years ago, COPD, hypertension, hypercholesterolemia and GORD.

When you approach the bathroom area, you notice the patient does not respond to voice or a firm shake
of the shoulder and is not breathing.

What is the MOST appropriate immediate action?

A. Feel for the presence of a pulse and call for help. If no pulse is palpable commence CPR at 100
beats per minute then apply the LUCAS CPR machine

B. Commence bag mask ventilation with the nurse, call for help. When a third responder arrives
commence CPR at 120 beats per minute

C. Check “A B C” again and if not breathing or pulse is present, commence CPR at 100 beats per
minute. Give adrenaline 1 mg IV as soon as possible

D. Call for help and commence CPR compressions/ventilation (ratio of 30:2). As soon as a
defibrillator is available, pads should be placed and  cardiac rhythm assessed.

__________________________________________________________________________________

CORRECT ANSWER - D

Take home message:

Early defibrillation and commencement of high-quality Basic Life Support (BLS) are critical to outcomes in
cardiac arrest. While not contraindicated, checking for a pulse is no longer specifically recommended in
assessing for signs of life / confirming arrest.

Further Explanation:

In this case “call for help and commence CPR compressions/ventilation (ratio of 30:2). As soon as a
defibrillator is available, the pads should be placed and the cardiac rhythm assessed” is correct.

Checking for a pulse is no specifically longer advised in cardiac arrest. It has long been recognised that
the confirmation of an absent pulse in a collapsed person in cardiac arrest is unreliable (Assar et al).
Other studies have indicated that even experienced healthcare professionals find pulse checking
challenging (Perkins et al, 2005).

For every minute that passes between collapse and defibrillation, survival rates from witnessed VF
sudden cardiac arrest decrease 7% to 10% (Larsen et al 1993).

Once the defibrillator is attached we can move into the “ALS” algorithm. At Westmead we use the
C.O.A.C.H.E.D. approach to defibrillation. The LUCAS machine should be reserved for prolonged
refractory arrest. Using this machine it requires specific training because of iatrogenic injury risk.
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References

1. ANZCOR Guideline 8 – Cardiopulmonary Resuscitation (CPR)
2. ANZCOR Guideline 11.2 – Protocols for Adult Advanced Life Support
3. Eberle et al - www.sciencedirect.com/science/article/pii/S0300957296010167)5.
4. LUCAS Review - https://emergencypedia.com/2016/11/20/lucas-3-mechanical-cpr
5. Defibrillation - https://emergencypedia.com/2018/09/22/defibrillation-primer

http://www.sciencedirect.com/science/article/pii/S0300957296010167
http://www.sciencedirect.com/science/article/pii/S0300957296010167)5
https://emergencypedia.com/2016/11/20/lucas-3-mechanical-cpr
https://emergencypedia.com/2018/09/22/defibrillation-primer
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CASE 43 - GOOD ED CHOICES
‘Meds mix up’

Lola is a 68 year old female who has recently undergone a hip replacement and has been referred to the
Emergency Department (ED) from the local rehabilitation hospital with an episode of abdominal pain,
vomiting and syncope.  She remains nauseous in the ED ambulance bay

Her previous medication list includes the following: atorvastatin 40 mg daily, ramipril 5mg daily,
levodopa/carbidopa 100/25 1 tablet three times a day and entacapone 200 mg three times a day.

Which antiemetic medication would you prescribe?

1. Domperidone 10mg orally three times a day - PRN
2. Metoclopramide 10mg orally three times a day - PRN
3. Prochlorperazine 5mg three times a day - PRN
4. None of the above

__________________________________________________________________________________

CORRECT ANSWER - A

Take Home Message:
Metoclopramide and prochlorperazine both worsen Parkinson’s disease symptoms, and therefore are
contraindicated in those with Parkinson’s disease. Domperidone is more appropriate in these patients.

Further Explanation:
The reasons for admission to hospital for patients with Parkinson’s disease include infection, trauma,
cardiovascular emergencies, cerebrovascular emergencies, gastrointestinal emergencies, and electrolyte
disturbances. Antiemetics can be prescribed but we should avoid dopamine antagonists.

In any patient presenting with dizziness and/or syncope care must be taken in both assessment and
management. From an assessment perspective, history and examination may be limited by the
environment (e.g. the ED ambulance bay).

Where communication is suboptimal, a collateral history is often useful. A number of life-threatening
diagnoses should be considered in this case including abdominal (e.g. ischaemic gut, AAA),
cardiovascular (e.g. myocardial infarction, aortic dissection), pulmonary (e.g. PE), autonomic and
neurological.

The question asked highlights the issue with management of patients with Parkinson’s on the one hand
we must avoid medications that may worsen symptoms, on the other we must ensure that patients
receive their regular medications to avoid an exacerbation of their neurological disorder.

A couple of resources to consider for making good decisions for ED patients are on the next page...
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Patients with chronic disease often have a protracted stay in the ED. In these challenging cases UK
doctor Mike Clancy offers a useful cognitive checklist to ensure an unbiased patient assessment:

LIST OF ED “CHOOSING WISELY” ACEM ENDORSED RECOMMENDATIONS:
1. Avoid requesting computed tomography (CT) imaging of kidneys, ureters and bladder (KUB) in

otherwise healthy emergency department patients, age <50 years, with a known history of kidney

stones, presenting with symptoms and signs consistent with uncomplicated renal colic.

2. Avoid coagulation studies in emergency department patients unless there is a clearly defined

specific clinical indication, such as for monitoring of anticoagulants, in patients with suspected

severe liver disease, coagulopathy, or in the assessment of snakebite envenomation.

3. Avoid blood cultures in patients who are not systemically septic, have a clear source of infection

and in whom a direct specimen for culture (e.g. urine, wound swab, sputum, cerebrospinal fluid,

or joint aspirate) is possible.

4. For emergency department patients approaching end-of-life, ensure clinicians, patients and

families have a common understanding of the goals of care.

5. Don’t request imaging of the cervical spine in trauma patients, unless indicated by a validated

clinical decision rule.

References:
1) https://www.choosingwisely.org.au/
2) ACI Factsheet on Parkinson’s Disease -

www.aci.health.nsw.gov.au/__data/assets/pdf_file/0020/273503/pd-pathway-hornsby-2013.pdf
3) Cognitive errors - http://ragepodcast.com/tag/cognitive-debiasing

4) Checklist - https://www.dropbox.com/s/4v0ih82mqjzsuvi/Clancy-Cognitive-Checklist.png?dl=0

https://www.choosingwisely.org.au/
https://www.aci.health.nsw.gov.au/__data/assets/pdf_file/0020/273503/pd-pathway-hornsby-2013.pdf
http://ragepodcast.com/tag/cognitive-debiasing
https://www.dropbox.com/s/4v0ih82mqjzsuvi/Clancy-Cognitive-Checklist.png?dl=0
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CASE 44 - STEMI
‘Not again’

Jane is a 50 year old patient who presents to the Emergency Department with an episode of dizziness
and collapse. She had a ST elevation acute myocardial infarction (STEMI) 5 weeks ago. The cardiology
discharge letter states she had a single vessel stent of the right coronary artery and moderate disease in
the circumflex artery on her angiogram. She has been well since discharge and is now taking
medications including metoprolol, a statin, perindopril and co-plavix. An ECG is taken:

At triage her HR is 200, BP 100/50, resp rate 20 and Sats 100% on 6L via hudson mask. Which of the
following BEST describes the ECG strip shown?

A. Wide complex regular tachycardia, most likely due to aberrancy and SVT (suitable for
management with adenosine and early discharge from the ED once resolved)

B. Polymorphic VT due to prolonged QT causing sudden collapse and syncope
C. Wide complex regular tachycardia, presumed to be VT until proven otherwise (suitable for

medical/electrical management in the ED and urgent cardiology admission)
D. Brugada Syndrome causing sudden collapse and syncope

_________________________________________________________________________________

CORRECT ANSWER - C

Take Home Message:
If in doubt with a case of ‘wide complex tachycardia’, call for help and assume the diagnosis is Ventricular
Tachycardia (VT) until proven otherwise.

Further Explanation:
The signs of “instability” in any arrhythmia (tachycardia or bradycardia) include shock (e.g. hypotension
BP<90), altered mental status, signs of heart failure or refractory cardiac chest pain. Management can be
either ELECTRICAL (e.g. pacing or DC shocks) or CHEMICAL (e.g. atropine or amiodarone).

Initial causes of bradycardia/tachycardia to consider can be remembered as “D.I.E.” - DRUGS (e.g. Beta
Blockers), ISCHAEMIA (e.g. Myocardial infarction), ELECTROLYTES (e.g. hyperkalemia)

1. Arrhythmia Notes - https://emergencypedia.files.wordpress.com/2014/11/arrhythmias.docx

https://emergencypedia.files.wordpress.com/2014/11/arrhythmias.docx
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CASE 45 - ARRHYTHMIA
‘SVT or VT’

Cheryl is a 50 year old otherwise well female who presents to the Emergency Department with an
episode of dizziness and collapse. She had prior episodes of supraventricular tachycardia (SVT).

An ECG stripe is taken by the ambulance and handed to you:

At triage her HR is 220, BP 130/50, resp rate 18 and Sats 100% on 6L via hudson mask. Which of the
following is MOST likely to account for the ECG strip shown:

A. SVT
B. Atrial Fibrillation
C. Ventricular Tachycardia
D. Polymorphic VT (Torsades)

__________________________________________________________________________________

CORRECT ANSWER - C

Take Home Message:

If in doubt with a case of ‘wide complex tachycardia’, call for help and assume the diagnosis is Ventricular
Tachycardia (VT) until proven otherwise.
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Further Explanation:

Here is a summary of the most recent American Heart Association (AHA) arrhythmia guidelines:
● ACS generally causes VF or polymorphic VT.

○ A scar from an old MI generally causes monomorphic VT.
● VT/VF storm generally occurs within 3 months of an MI. It is defined as >/= 3 episodes of

sustained VT, VF, or appropriate ICD shocks in a 24-hour period.
● For hemodynamically stable VT, procainamide** is the preferred pharmacologic agent (class IIa).

However, cardioversion remains a class I recommendation and **procainamide is not available in
Australia.

● In hemodynamically unstable ventricular arrhythmias, electricity is undoubtedly first priority. If that
fails, amiodarone is the preferred pharmacologic agent (class IIa).

● IV beta blockers may be useful (class IIa) for patients with:
○ VT/VF storm despite DCCV and antiarrhythmics
○ Polymorphic VT due to MI

● Adrenaline 1mg every 3-5 minutes “may be reasonable” in cardiac arrest (class IIb).
● Consider emergent PCI in all patients after out-of-hospital cardiac arrest, particularly with initial

shockable rhythm. The absence of STEMI does not rule out culprit coronary lesion and may be
seen in around 30% of patients.

● Contrary to common teaching, accelerated idioventricular rhythm (AIVR) is not a marker of
reperfusion. Instead it is more strongly associated with infarct size.

● Some drugs can worsen or unmask Brugada syndrome. (drugs of concern include procainamide
(not available in Australia), flecainide, TCAs, lithium, propofol, cocaine, cannabis and alcohol).

● Digoxin isn’t the only cause of bidirectional VT. Catecholaminergic polymorphic VT (exercise or
stress induced VT) can also cause it.

● Long QT syndrome: males in childhood and postpartum females are at greatest risk for
ventricular arrhythmia.

References:
1. AHA 2017 Arrhythmia Guidelines - https://www.ncbi.nlm.nih.gov/pubmed/29084733

https://www.ncbi.nlm.nih.gov/pubmed/29084733
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LOG BOOK
Goals and Procedures – You should perform (and consider recording a log) of a
number of common procedures: including venepuncture, cannulation, medication
administration, IDC insertion, backslab application, and suturing.

Procedure / Date Personal Reflections

Case Log – log of cases ( maintain confidentiality and privacy)

MRN/Date Personal Reflections
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MRN/Date Personal Reflections
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