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Abstract  Case Report 
 

Cerebral fat embolism syndrome is a variant of fat embolism syndrome characterized by a predominance of the 

neurological manifestations. It typically occurs in patients with bone fractures, usually long bones of the lower limb. 

The absence of pulmonary or dermatological manifestations on the initial presentation may delay the diagnosis of 

cerebral fat embolism. Magnetic resonance imaging is the recommended imaging modality for patients with suspected 

cerebral fat embolism. We report the case of a cerebral fat embolism with no lung dysfunction in a trauma patient. 
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INTRODUCTION  
Fat embolism syndrome is a rare syndrome 

caused by embolization of fat particles into multiple 

organs including the brain. It typically manifests with 

the clinical triad of respiratory failure, unconsciousness, 

and petechial rash, usually occurring within 24 to 48 h 

of trauma [1]. Only few cases of cerebral fat embolism 

syndrom with no  lung dysfunction have been reported 

[2].  
 

CASE REPORT  
We report the case of a 80 year old male 

patient who presented to our department after sustaining 

road traffic accident with complaints of pain and 

deformity in the right leg. He had no history of loss of 

consciousness, vomiting, or convulsion.  The initial 

assessment showed a deplaced fracture of both of the 

right tibia and fibula (figure 1) fixed with 

osteosynthesis materials within the 24 hours after his 

admission (Figure 2). 48 hours later, he presented a loss 

of consciousness. Physical examination revealed deep 

coma and petechial rash lesions. No respiratory signs 

were observed. The head CT scan performed at first did 

not show any lesions. However the MRI showed non 

circumscribed lesions within the periventricular white 

matter and the left thalamus hypointense in the T1 

weighted images and hyperintense in the T2 weighted 

images with a restricted diffusion suggestive of an acute 

ischemia (Figure 3). It also showed a hyperintense 

nodular lesion in the T2 weighted images within the 

splenium of the corpus callosum (Figure 4).  

The diagnosis of cerebral fat embolism was 

made on the basis of the clinical presentation and the 

MRI images.  

 

 
Fig-1: X-ray radiograph showing a deplaced fracture of 

the right tibial and fibular bones 
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Fig-2: X-ray radiograph showing the post operative control 

 
Fig-3: lesions within the periventricular white matter hyperintense in the T2 weighted images (a,b) and on the 

diffusion sequence (c,d) 

 

 
Fig-4: Nodular lesion within the splenium of the corpus callosum with hypersignal on the T2 weighted image 

 

DISCUSSION  
Fat embolism syndrome remains a rare and 

life-threatening clinical diagnosis that has been reported 

in 0.5-3.5% of cases of traumatic long-bone fractures 

[3], the cerebral involvement is even more uncommon 

[4]. 

 

The real pathogenesis of cerebral fat embolism 

is still not very clear. Normally embolus in the venous 
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system of a lower extremity can migrate to the 

intracranial vessels only through pulmonary circulation. 

At first the emboli cause a lung fat embolism and then 

induce ischemia and hypoxia of the pulmonary 

circulation with a series of clinical disorders, such as 

difficult breathing and chest distress. In severe cases, it 

is life-threatening. Jacobsen and al reported that 

cerebral changes are seen in 86% of patients with fat 

embolism syndrome [5].  

 

However, in our case the clinical presentation 

does not include pulmonary symptoms. Some authors 

have given the theory of few fat drop that can pass 

through the pulmonary capillaries or an open foramen 

ovale into systemic circulation and lodge in the cerebral 

vessels.  

 

Cerebral fat embolism causes hypoxia. Then, 

abnormal metabolites are released. They affect the 

thalami and the sensory areas of the temporal lobe wich 

may cause hallucination. When the excitatory 

neurotransmitter depletes, patients become unconscious. 

This may explain why patients with cerebral fat 

embolism present a latent interval and are unconscious 

only 24 h after injury [6].  

 

The typical symptoms of fat embolism include 

hypopnoea, cerebral dysfunction and skin petechiae. 

Patients with pure cerebral embolism present with 

apathy, lethargy, convulsion, coma and limb muscle 

tension appearing in the early period (12 h-3th day). 

Fever and scattered bleeding points in the chest as well 

as the neck are usually associated symptoms. Some 

patients have central facial palsy or hemiplegia and few 

have hallucinations [7]. In 1970, Gurd proposed the 

clinical diagnostic criteria for fat embolism [8]. 

However diagnostic criteria for cerebral fat embolism 

are not clear, and are mainly dependent on medical 

history, clinical manifestations and related 

examinations. 

 

Undoubtedly, MRI has become the main 

diagnosis tool for cerebral fat embolism. The CT scan is 

not usefull for the diagnosis, but it is usually performed 

first to exclud a mental disorder which may be caused 

by other reasons [9].  

 

At the acute stage, MRI shows diffuse areas of 

signal anomalies of the both white and gray matter, 

those are in hyposignal in T1-weighted images and in 

hypersignal in T2-weighted and diffusion images. It 

also shows areas of restricted diffusion that are due to 

cytotoxic edema, resulting from multiple microemboli. 

These lesions correspond to pale infarctions. The 

involvement of the splenium of the corpus callosum as 

it’s the case of our patient has been described recently 

[2]. 

 

Other signal abnormalities of the white matter 

in hyper signal in T1 and T2 weighted sequences have 

been described and are related to hemorrhagic 

infarctions [10]. 

 

These changes on imaging seem to be closely 

linked to clinical severity and subsequent studies have 

been able to demonstrate their resolution by several 

weeks post insult. In some cases the follow-up with 

MRI will show either demyelination lesions or cerebral 

atrophy [11].   

 

Once the cerebral fat embolism is encountered, 

prevention, early detection, and appropriate 

management are crucial. There are no specific treatment 

guidelines for cerebral fat embolism. Management of 

fat embolism seyndrome requires early immobilization 

of the fracture, symptomatic management of 

respiratory, cardiovascular, and neurological 

abnormalities [12]. 

 

Most patients with fat embolism syndrom 

show good recovery. Residual neurological deficits 

range from cognitive dysfunction, subtle personality 

changes to memory loss, and sometimes focal deficits. 

The mortality ranges from 5% to 15% and is usually 

secondary to pulmonary involvement rather than the 

cerebral lesions [1]. 

 

CONCLUSION 
In case of diffuse or focal neurological 

symptoms following a bone fracture and normal CT 

scan images, MRI is undoubtedly the main tool that can 

make the diagnosis of cerebral fat embolism. Therefore 

early brain MRI in patients with neurological symptoms 

after trauma even in the absence of pulmonary and 

dermatological findings should be the goal. 
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