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INTRODUCTION 

 Fat embolism syndrome is a rare and potentially lethal complication of 

long bone fractures.it occurs only in 0.9%-2.2% of long-bone fractures. 

Neurologic symptoms can be transient and widely variable. On magnetic 

resonance imaging (MRI), a cerebral fat embolism can demonstrate a “starfield” 

pattern due to the presence of multiple microemboli infarcts in the whole brain. 

We aimed to report a case of isolated cerebral fat embolism. Although this 

patient had severe neurological symptoms, the outcome was favorable. 

Case presentation A 20-year-old male fractured his right femur in a 

traffic injury (Fig. 1). Upon admission to our institution,the patient was well 

oriented, normotensive, and eupnoeic without a direct blow to his head. The 

bone fractures were firstly fixed. At 36 h posttrauma, the patient present a 

neurological deterioration with generalized tonic-clonic seizures. Glasgow coma 

score was 6, pupils were isocoric, isocyclic, and reactive. No lateralizing motor 

deficit was found. The patient was intubated and respiration was supported by 

mechanical ventilation. An initial CT of the head was unremarkable for 

intracranial abnormalities. Laboratory tests were normal. An echocardiogram 

showed normal ventricular function without any thrombus. Bilateral lower limb 

vascular color doppler ultrasound did not show any thrombus signs. Brain 

magnetic resonance imaging (MRI) demonstrated multiple hyperintense 

abnormalities on both T2-weighted images and diffusion in the cerebral white 

matter. However, there was not any micro bleeding on the susceptibility-

weighted imaging sequences of brain MRI (Fig. 2). Combined with the patient’s 

typical clinical manifestation and imaging studies, we diagnosed the patient 

with cerebral fat embolism syndrome. The patient was treated with 

methylprednisolone injection and low molecular weight heparin calcium, 

appropriate antibiotics, and dehydrating drugs. After 3 weeks of follow-up, the 

patients’ neurological symptoms and signs had disappeared.  

Discussion CFE is a fatal complication secondary to long bone fractures 

rarely observed in daily practice. Long bone fractures are recognized to be 

important risk factors for FES, especially femur fracture, followed by tibia 

fracture [1]. The present patient had a right multi fragmented femur fracture 

due to traffic injury. After a long bone fracture, fat particles enter the systemic 

circulation, then enter the arterial system through pulmonary blood vessels and 

the heart. The fat particles then enter the brain, causing Cerebral fat embolism 

[2]. the pathological mechanisms of brain damage caused by fat particles 

mainly include microembolism, vasogenic edema, and microhemorrhage. Most 

of the cerebral fat embolism was reported 24-72 hour after long bone fractures. 
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In the present case, the clinical symptoms appeared 36 hour after the event. 

Neurological symptoms can be transient and widely varied from diffuse 

encephalopathy to focal deficits [3]. The histopathological changes in adipose 

particles in brain tissue injury underlie the cerebral fat embolism imaging 

findings. CT has limited value in the diagnosis of cerebral fat embolism. 

Previous studies have reported that cerebral fat embolism lesions are diffuse 

and multifocal because of the small embolized blood vessels, and so ahead CT is 

often negative [4]. Ct may be positive in the case of relatively high levels of 

bleeding with edema; however, in the case of our patient, no characteristic 

changes were detected in his head CT. The MRI has a diagnostic value. In the 

acute phase, diffuse signal anomalies showed in the range of blurred or nodular 

contours of white matter in hyposignal in T1-weighted sequences, a hyper 

signal in T2-weighted sequences, and diffusion. These lesions correspond to pale 

infarctions producing a “starfield” appearance [5]. They are mainly located in 

the subcortical and periventricular white matter, corpus callosum, central gray 

nuclei, brain stem, and cerebellar hemispheres early on the onset of 

neurological manifestations.The evolution is towards the persistence of T2-

weighted hypersignals of white matter related to demyelinating lesions or 

lacunae, partial resolution, or total resolution with the disappearance of the 

initial lesions. Cortical or cortico-subcortical atrophy may be observed in the 

longer term [6]. Our patient underwent a head MRI that revealed multiple 

abnormal signals in bilateral hemispheres. Those abnormal signals were high 

signals on T2WI, FLAIR, and DWI.This distribution was following the typical 

imaging findings of cerebral fat embolism previously reported in English 

literature. The majority of reported cases found that cerebral dysfunction 

associated with fat cerebral embolism tends to be reversible [7]. 

The outcome of patients with fat cerebral embolism who receive 

supportive care is generally complete resolution of neurological lesions with a 

mortality of less than 10% [8]. The diagnosis of cerebral fat embolism is 

primarily clinical, MRI must be performed early, to confirm the diagnosis and 

evaluate the severity of the lesion. 
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