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INTRODUCTION
Cerebral fat embolism (CFE) is an uncommon complication 

following fractures and is part of a wider spectrum of systemic 

fat embolisation. Symptoms vary from confusion to deep coma, 

seizures and focal neurological deficit, developing 2–3 days 

after initial trauma in 45%–85% of patients.(1) CFE can lead to  

serious consequences, including disability and death. 

CASE REPORT
A 21-year-old man sustained closed bilateral proximal third  

femoral shaft fractures, an open right olecranon comminuted 

fracture, a right second toe proximal phalanx fracture and a 

right fifth metacarpal fracture following a road traffic accident.  

Splinting and dorsal backslab were applied to the femoral 

fractures and the olecranon fracture, respectively. The patient 

was haemodynamically stable and there was no evidence of 

head injury. However, he developed sudden deterioration of  

consciousness and became restless and confused the next day. 

During this period of time, he developed a few episodes of  

generalised tonic-clonic seizure and subsequently became 

unarousable. His pupils were equal in size and reactive to 

light bilaterally, with no localising neurological sign. He was 

subsequently intubated due to his poor neurological condition. 

Computed tomography (CT) of the brain performed 17 hours post 

trauma revealed no abnormality (Fig. 1).

 Physical examination revealed scattered petechiae of the 

upper chest and lower conjunctival folds. Blood cell counts 

showed a haemoglobin level of 6.5 g/dL and a platelet count of  

62,000/mm3. Blood coagulation profile was deranged, with 

prolongation of prothrombin time and activated partial 

thromboplastin time. Serum electrolytes were within the 

normal range. Chest radiograph showed evidence of pulmonary 

oedema 72 hours post trauma (Fig. 2). A second CT of the  

brain was done seven days post trauma for persistent 

impaired mental status demonstrated multiple areas of low  
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attenuation within the white matter of the frontoparietal regions 

bilaterally (Fig. 3). He recovered gradually and was discharged 

from hospital one month later without any significant neurological  

defect.

Fig. 1 Nonenhanced axial CT images of the brain obtained 17 hours after  

trauma show no abnormality.
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DISCUSSION
Fat globules are present in pulmonary and systemic circulation 

in more than 90% of bone fractures.(2) However, clinically 

apparent fat embolism, termed as fat embolism syndrome, is 

uncommon. 90% of cases are associated with bone fractures.(3)  

The incidence of fat embolism syndrome ranges from 0.5% to 

19% in patients with long bone fractures. The risk is higher 

with multiple bone fractures, lower extremities fractures or 

associated pelvic fractures.(2,4) Mortality was reported to be as  

high as 87%.(4)

 Fat embolism is a clinical diagnosis most commonly made 

based on Gurd’s criteria. The classical triad of respiratory  

insufficiency, cerebral dysfunction and petechial rash is not 

consistently seen in all patients. Other minor criteria include fever, 

tachycardia, retinal changes, jaundice and renal impairment. 

Laboratory findings that can aid in diagnosis include anaemia, 

thrombocytopenia, high erythrocyte sedimentation rate and fat 

macroglobulinaemia.(3,5) Clinical manifestations usually occur 

12 to 24 hours after a fracture and within 72 hours of injury.(2,3) 

Fat emboli that escape pulmonary vasculature and enter the  

systemic circulation can affect different organ systems, including 

the brain and lungs. Multiple theories have been postulated for 

the development of CFE. It has been suggested that fat globules 

are either liberated from the marrow of the fractured bone or 

form as chylomicrons coalesce in plasma.(3,5) Subsequently, the  

passage of micro-fat emboli through pulmonary circulation to 

the cerebral capillary network causes blockage and activation of 

chemical mediators.(4)

 Neurological manifestations are common and occur in up to 

86% of patients with fat embolism syndrome.(6) Patients usually 

present with variable and nonspecific neurological symptoms 

such as altered mental status, headache, seizure and focal  

neurological deficit. Clinical differentiation from other causes of 

neurological dysfunction is difficult. Imaging can help to rule out 

other pathologies, but must be interpreted in the right context.(6)  

In the absence of any head injury, CFE should be suspected in 

trauma patients with subsequent neurological deterioration, and 

appropriate neuroimaging studies should be ordered.

 Our patient developed neurological symptoms, in addition 

to pulmonary involvement and petechial rash with characteristic 

distribution over the upper chest and subconjunctival region, 

one day after sustaining multiple fractures. CFE was determined  

to be the most likely cause. The changes in subsequent CT images 

of the brain obtained seven days later confirmed the diagnosis. 

From our review of the literature, CT of the brain at presentation 

is invariably normal. Positive findings are only seen at subsequent  

CT images obtained from the second day onward. Reported CT 

Fig. 2 (a) Chest radiograph on admission shows no abnormality.  

(b) Chest radiograph obtained 72 hours later shows confluent airspace 

opacities consistent with pulmonary oedema (circles and arrows).
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Fig. 3 Second nonenhanced axial CT images of the brain at comparative 

level, as that in Fig. 1 show multiple areas of low attenuation within  

the white matter of the frontoparietal regions bilaterally (arrows).
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findings in CFE are bilateral multiple low attenuation areas, 

diffuse cerebral oedema, subdural effusions and focal gyral  

enhancement.(6-8)

 Magnetic resonance (MR) imaging of the brain is the most 

sensitive modality in the demonstration of changes in CFE and 

should be the first choice of imaging in suspected cases of CFE. 

However, CT instead of MR imaging was done in our patient, 

as he was seriously ill, ventilated and in need of intensive care. 

Characteristic MR imaging features of CFE are widely reported 

in the literature. In the hyperacute phase, diffusion-weighted 

imaging can demonstrate the starfield pattern of multiple bright 

spots scattered on a dark background, which is pathognomonic  

for CFE.(1) Subsequent MR imaging findings include multiple 

small, scattered T2 hyperintensities involving grey (basal ganglia 

and thalami) and white (subcortical and centrum semiovale) 

matter, which may demonstrate contrast enhancement.(9,10) 

Some of these lesions may be haemorrhagic and seen as T1  

hyperintensities.(11)

 Patients with pulmonary fat embolism develop hypoxia 

with varying degrees of respiratory compromise, which may 

be transient or progress to adult respiratory distress syndrome.  

Radiographic findings of the lungs may range from normal 

to demonstrating patchy opacities, perihilar linear opacities 

(interstitial oedema), or diffuse airspace opacities (frank  

pulmonary oedema).(12) In mild cases of pulmonary fat embolism 

where chest radiographs are normal, high resolution CT typically 

shows ground-glass opacities, thickened interlobular septa and 

1–2 mm nodular opacities.(13) The management of these patients 

is supportive – in an intensive care setting with ventilatory 

support, corticosteroids and early fracture fixation. Most patients 

with CFE show complete neurological recovery despite initial  

cerebral dysfunction and prolonged coma.(6,8,14) This is also true 

in our patient, who was discharged from the hospital one month  

later without any neurological sequelae.

 In conclusion, CFE should be considered in patients with 

multiple long bones fractures who subsequently develop 

neurological dysfunction in the absence of any head injury. In 

such patients, appropriate neuroimaging should be performed in 

order to exclude other pathologies and establish the diagnosis. 

MR imaging is the imaging of choice for early and accurate  

diagnosis of CFE. However, in cases of seriously ill and unstable 

patients, or where MR imaging is not available, CT is an alternative 

that is capable of demonstrating the intracerebral changes  

brought about by CFE.
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