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Catastrophic fat emboli syndrome: When magnetic resonance 
imaging isn’t an option
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Introduction

Fat Emboli Syndrome (FES) describes a constellation of clini-
cal findings attributable to fat globule emboli from long bone 
and/or pelvic fractures. Disease pathogenesis is attributed to 
microcirculatory dysfunction in a variety of organs, resulting in 
a classic triad of hypoxemia, neurologic dysfunction, and pete-
chial rash [1]. Despite a significant number of patients with long 
bone compromise showing evidence of circulating fat emboli, 
only a minority of patients develop FES (approximately 1 in 111 
to 1 in 385) [1,2].

Several diagnostic criteria have been proposed, however 
Gurd’s is most commonly used [3]. CT and MRI are useful for 
characterizing the degree of central nervous system involve-
ment; however findings are non-specific. While MRI is preferred 
given its high sensitivity and ability to detect characteristic find-
ings of cytotoxicity from fat emboli early in the disease course4 
patients may be too unwell to undergo such imaging and CT 
may be the only available option.

Mortality for this condition is reported to be anywhere from 
7 to 36% [1]. Approximately 80% of patients require intensive 

care unit admission, and 60% undergo mechanical ventilation 
[5]. Case reports indicate recovery from severe FES is possible, 
although prolonged disorders of consciousness are reported [6-
8].

Case report

A healthy, 18-year-old male sustained a dirt bike accident re-
sulting in multiple long bone fractures including a comminuted 
right femur, left tibia, left fibula, and right humeral head frac-
tures. Upon presentation, his Glasgow Coma Scale (GCS) was 
15 with no reported headache or neurological deficits except 
amnesia. His initial CT head was normal (Figure 1).

Shortly after his fractures had been reduced, he decompen-
sated with fever (39.4OC), tachypnea, hypoxemia, tachycardia, 
acute anemia, thrombocytopenia, and a drop in GCS to 7. He 
was intubated and admitted to the intensive care unit. Repeat 
CT head 16 hours from previous demonstrated diffuse cerebral 
edema and basal cistern effacement, while CT angiography of 
his head and neck showed no abnormalities. Given the clinical 
context he was diagnosed with Fat Emboli Syndrome (FES). He 
had no documented hypotension to have caused watershed in-
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farctions, nor biochemical evidence of disseminated intravas-
cular coagulation, no cardiac trauma or shunt to have caused 
diffuse cerebral thromboembolisms, nor was his presenting 
imaging and exam consistent with diffuse axonal injury. His gas 
exchange following intubation was stable on an inspired frac-
tion of oxygen of 25-30% and Positive End Expiratory Pressure 
(PEEP) of 8 to 10 cm H20.

An external ventricular drain was placed to monitor Intracra-
nial Pressure (ICP) and cerebral autoregulation. Escalating ther-
apies including hyperosmolar agents, sedatives, barbiturates, 
neuromuscular blockade, and hypothermia were used to man-
age intracranial hypertension. He was also initiated on pulse 
dose glucocorticoids for 72 hours – emerging evidence suggests 
its use in preventing FES and improving hypoxia [9].

Given his extremely high ICP (30-60 mmHg), it was deemed 
unsafe to pursue Magnetic Resonance Imaging (MRI). Repeat 
CT demonstrated worsening edema and multifocal areas of re-
duced attenuation involving both grey and white matter similar 
to a starfield pattern (Figure 2). The patient subsequently un-
derwent a bifrontal hemicraniectomy for refractory intracranial 
hypertension (Figure 3), with ongoing evolution of ischemia and 
hemorrhagic conversion.

Despite these interventions, he continued to decline with re-
fractory intracranial hypertension, a GCS of 3 and fixed pupils. 
In discussion with consulting services, his injury was ultimately 
felt to not be survivable, and after meeting with his family life 
sustaining therapy was withdrawn.

Discussion/conclusion

Coma in critically ill trauma patients can have a broad differ-
ential. Neuroimaging such as MRI is commonly pursued for di-
agnostic clarity, prognostication and to guide decision making.

We present a case where management was pursued with-
out MRI given patient safety considerations. Though it is a fre-
quently utilized imaging modality in the setting of a comatose 
polytrauma patient, our case provides guidance on a scenario 
where a patient may be managed without. It has implications 
for patients to sick to tolerate transfer out of the intensive care 
unit and limited resource settings.

Figure 1: Initial CT head on presentation – no acute abnormalities.

Figure 2: Initial CT head on presentation – no acute abnormalities.

Figure 3: CT head post bifrontal craniectomy showing ongoing 
diffuse cerebral edema, multifocal areas of decreased attenuation 
throughout both grey and white matter in addition to new bifrontal 
hemorrhages.
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