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‘From Broken Bones to Broken Brain’ 
– Unveiling Cerebral Fat Embolism  
in a Healthy 21-Year-Old Female

Case Report

CASE REPORT
A 21-year-old female patient arrived at our Emergency Department 
having a history of a road traffic collision that resulted in injury to her 
right thigh as well as other minor soft-tissue injuries, but no head 
trauma around 18 hours prior. She had a right-sided femur shaft 
fracture that was inadequately managed in a rural hospital two hours 
after the accident. Upon arrival at our facility 16 hours later, the patient 
had a confused mental state and haemodynamically unstable vitals, 
necessitating urgent resuscitation along with further supportive 
care. Her right thigh was re-examined and stabilised adequately in 
congruence with the orthopaedics team following a bedside X-ray 
confirming fracture [Table/Fig-1]. About two hours into therapy, the 
patient’s Glasgow Coma Scale (GCS) (score of 8) declined, and she 
had two bouts of generalised tonic-clonic seizures, which led to her 
being intubated and placed on mechanical breathing.

echocardiography revealed normal ventricular function in the 
absence of thrombus. The bilateral lower limb vascular colour 
Doppler ultrasonography revealed no thrombus signs. MRI brain 
revealed multiple hyperintensities in T2/FLAIR sequences in 
bilateral cerebral hemispheres, corpus callosum, bilateral cerebellar 
hemisphere and pons and hyperintensity noted in Diffusion Weighted 
Imaging (DWI) sequence. It typically showed the “starfield” pattern 
in diffusion weighted sequences [Table/Fig-2]. The patient having 
CFE syndrome was identified after reviewing her  usual clinical 
manifestations and imaging data. The patient was managed with i.v. 
methylprednisolone (1g/day for 5 days), subcutaneous enoxaparin 
(40 mg/day for 7 days), IV ceftriaxone (1g twice daily for 7 days), 
and 20% mannitol (100 mL i.v. thrice daily for 3 days) and admitted 
under Neurology department. She was extubated after 14 days, 
showing improvement in motor as well as cognitive abilities with 
daily physiotherapy. Her femur fracture was reduced and fixed 
following haemodynamic as well clinical improvement, and she was 
discharged after 35 days of hospitalisation with minimal residual 
cognitive deficit and no motor deformities.

DISCUSSION
The CFE is an uncommon, incomplete form of Fat Embolism 
Syndrome (FES) characterised by neurologic involvement without 
classic respiratory or dermatologic manifestations. It most often 
occurs 12-72 hours after trauma, typically following closed, long-
bone or pelvic fractures [1]. CFE, because of femur or tibia fracture, 
is an uncommon occurrence, with a reported frequency of 0.9-
2.2% [2] Typically, the presentation includes respiratory dysfunction, 
petechiae, and neurological symptoms. Neurologic symptoms can 
appear in a variety of ways, including disorientation, coma, and 
death. Symptoms can be temporary and may resemble a Transient 
Ischaemic Attack (TIA) [3]. CFE is classified as a deadly occurrence, 
with a documented death rate of 20%. While fat emboli may penetrate 
the microvasculature of the lungs, brain, skin, & kidneys, clinical FES 
appears in only a tiny percentage (0.1-11%) of individuals with long-
bone fractures, most usually affecting the femur [4].
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ABSTRACT
Cerebral Fat Embolism (CFE) is an uncommon but deadly complication that can occur following long bone fractures, particularly 
those of the femur. It is distinguished by a variety of neurological symptoms and may resemble other acute neurological disorders. 
Early detection along with therapeutic care are critical to better results. We present the example of a 21-year-old girl who suffered a 
catastrophic injury to her right thigh in a car accident. A first radiographic examination revealed a closed fracture of the right femoral 
shaft. Within 18 hours following the injury, the patient experienced altered mental state and respiratory discomfort. On diffusion-
weighted imaging, brain Magnetic Resonance Imaging (MRI) revealed several hyperintense lesions, which were suggested to be 
CFE. Other possible explanations were ruled out by laboratory and radiological examinations. Supportive care, such as oxygen 
therapy and frequent monitoring, was implemented. The patient’s neurological condition gradually improved over the next few 
days. CFE should be evaluated in individuals with long bone fractures who report with unexplained neurological decline. Prompt 
diagnosis by imaging and supportive treatment are critical for successful results. This example demonstrates the significance of 
clinical vigilance in trauma patients, especially those with femoral fractures.

[Table/Fig-1]:	 X-ray showing right-sided femur shaft fracture with Thomas split in situ.

The CT scan of the brain showed no intracranial abnormality. 
Routine laboratory investigations, including Complete Blood 
Count (CBC), Liver Function Tests (LFTs), Kidney Function Tests 
(KFTs), and coagulation profile, were within normal limits. An 
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Schonfeld’s Fat Embolism Index is used to aid in the diagnosis of fat 
embolism syndrome; a cumulative score of 5 or more points within 
the first three days of hospitalisation is considered indicative of the 
condition [10].

In our patient, the calculated score was 4 (confusion, fever >38°C, 
heart rate >120/min, respiratory rate >30/min). Despite a score below 
5, the diagnosis of CFE was confirmed through characteristic clinical 
features and MRI findings, highlighting the unique presentation of 
this case.

CT scans have a greater probability of false negatives, which 
limits their diagnostic utility [9]. MRI is a very sensitive diagnostic 
tool that produces a hypointense signal on T1 and a hyperintense 
signal on T2 and diffusion weighted sequences. The “starfield” 
pattern found on diffusion weighted sequences is pathognomonic 
for cytotoxic oedema induced by numerous micro emboli [9]. To 
exclude out other disorders, the patient should have a chest X-ray, 
an echocardiography, and brain imaging. A chest X-ray may reveal 
nonspecific abnormalities, but an echocardiogram may reveal 
results related to right heart strain.

Diffuse axonal injury is another possible alternative diagnosis with 
a comparable neurological presentation and a history of a traffic 
collision. Unlike CFE, Diffuse Axonal Injury (DAI) shows normal CT 
and MRI brain findings and is characterised by an abrupt decrease 
in neurological status, which can lead to death [4].

A recent study by Vetrugno L et al., in 2021 included 268 cases. 
It was more common in the male gender (81.6% vs. 18.4%) [11]. 
The mean age of the participants was 33±18 years. The mean age 
of males (29±14 years) was significantly lower than that of females 
(51±26 years) (p<0.001). The femur was the most common fracture 
site (71% of cases). Patent foramen ovale was found in 12% of all 
cases.

In a similar case report by Nakada D et al., , Methylprednisolone 
(1 mg/kg/day) was initiated as treatment for Acute Respiratory 
Distress Syndrome (ARDS) associated with FES, resulting in gradual 
symptom improvement [12]. The methylprednisolone regimen was 
continued for 10 days. By day 7, the patient’s level of consciousness 
gradually improved, and communication became possible. The 
patient was extubated on day 9 and began rehabilitation the 
following day, with an initial goal of non-weight-bearing ambulation 
using crutches. By day 16, the patient was able to ambulate with 
crutches, although weight-bearing remained restricted. However, 
residual higher-order cognitive dysfunction posed challenges 
during rehabilitation. On day 17, the patient was transferred to a 
rehabilitation hospital for further recovery.

CONCLUSION(S)
In the final analysis, CFE, albeit uncommon, should be explored 
in patients with long bone fractures who experience unexplained 
neurological deterioration. A high-index of suspicion, early MRI 
diagnosis, intense supportive therapy with high Positive End 
Expiratory Pressure (PEEP), and fast surgical repair of the fractures 
can all improve outcomes and lower the chance of long-term 
neurological sequelae or mortality.
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