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Introduction
Fat embolism syndrome (FES) is a potentially lethal complication of long bone fractures and is commonly seen after femur 
fractures (1). However, it is rarely seen after other fractures than those of the femur. It was the first described by Zenker 150 years 
ago (2). The clinical manifestations of FES are as follows: petechiae, pulmonary dysfunction, mental status changes, tachycardia, 
fever, thrombocytopenia, and anemia. FES can result in multiorgan dysfunction such as that of the brain, skin, and lungs (3). 
Most cases are related with multiple trauma and systemic inflammatory response syndrome (3, 4); however, a few cases have 
been reported related to long bone fractures other than the femur (3, 5). Major and minor diagnostic criteria of FES were pub-
lished by Gurd and Wilson (1) (Table 1) that can be useful for physicians.

There also exists a diagnostic tool to help the diagnosis of FES called the “fat embolism index (FEI)”. This index was prepared by 
Schonfeld, and a total score of five or more in the first three days of hospitalization supports the diagnosis of FES (6) (Table 2).

Fat embolism syndrome can also be seen in the situation of pancreatitis. In this case report, we present a rare case of FES after 
a traumatic fracture of the tibia and fibula.

Case Report
A 32 year-old-male patient was admitted to our emergency department 18 h after a traffic accident. He was previously healthy 
and had no medical history. At initial examination, a right shoulder fracture and dislocation and left tibia and fibula open frac-
tures (Gustilo grade III C) were detected (Figure 1).
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Cranial, thoracic, and abdominal computed tomography (CT) imag-
ing were performed, which revealed normal results. The patient’s 
Glasgow Coma Scale Score (GCS) was initially 15. Intravenous fluid 
replacement and antibiotherapy were started. The vital signs of the 
patient were as follows: blood pressure, 110/80 mmHg; heart rate, 90 
beats/min; respiratory rate, 18; and oxygen saturation, 96% on room 
air. He had an arterial blood gas pH of 7.38, pCO2 of 40 mmHg, pO2 of 
82 mmHg, and −9 base deficit initially. Hemoglobin, hematocrit, and 
platelet levels of the patient were 13.8 gr/dL, 40.4%, and 203/mm3, 
respectively. Almost 2 h after admission, he started to complain of 
difficulty in breathing, and his GCS score deteriorated to 13. At the 
same time, petechiae appeared on his chest wall (Figure 2).

In this period, a second laboratory analysis was performed and the 
results showed that his hemoglobin dropped from 13.8 g/dL to 10.3 
g/dL, and his platelet count dropped to 98/mm3.

With these clinical features, a diagnosis of FES was diagnosed and 
intravenous prednisone treatment started with high-flow oxygen 
therapy. A few hours after the initiation of the therapy, patient symp-
toms completely resolved. To exclude the diagnosis of pulmonary 
thromboembolism, a CT-pulmonary angiogram was performed and 
revealed normal findings. Furthermore, brain CT and MRI revealed 

normal results. During the follow up period, the neurological sta-
tus of the patient started to improve. After a complete recovery, the 
patient was transferred to the orthopedic clinic for operation. We 
obtained written informed consent from the patient fort he publica-
tion.

Discussion
The present report describes FES that was treated without any se-
quelae. This syndrome is commonly seen in the second and third 
decades related to trauma incidence This syndrome is commonly 
seen in trauma patients who are between 20-30 year old (1). For cli-
nicians, it is important to know the difference between FES and fat 
embolism because fat embolism is not a life threatening condition 
and can be seen in almost 90% of patients with traumatic wound, 
whereas FES can be mortal if not adequately treated (1, 7). In the 
diagnosis of FES, there are some clinical tools available, such as Gurd 
and Wilson’s major and minor criteria for fat embolism and Schon-
feld’s FEI score. But these are not gold standard in the diagnosis. Up 
to now, the diagnosis of FES has remained clinical (8). In clinical eval-
uation, there is a classical triad of FES that includes hypoxemia, pe-
techiae, and neurological abnormalities (9). However, there are also 
commonly seen pulmonary findings such as dyspnea, tachypnea, 
and respiratory failure (4). Neurological abnormalities may be related 
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FIGURE 1. Left tibia and fibula open fractures (Gustilo-Anderson 
grade III C)

FIGURE 2. Petechiae on the chest wall 

Table 1. Gurd and Wilson’s major and minor criteria for fat embolism. 
The presence of one major feature, four minor features, and fat 
macroglobulinemia is diagnostic of FES (1, 9).

Major criteria Minor criteria

Petechial rash Tachycardia

Respiratory symptoms with  Pyrexia 
bilateral positive radiographic  
changes  

Cerabral signs unrelated to  Retinal fat or petechia
head injury Urinary fat globules or oligoanuria

 Sudden drop in hemoglobin level

 Sudden thrombocytopenia

 High erythrocyte sedimentation rate

 Fat globules in sputum

Table 2. Schonfeld’s Fat Embolism Index (FEI) score. A score of five or more 
points in the first three days of hospitalization is diagnostic of FES (10).

Points 

Diffuse petechiae 5

Alveolar infiltrates 4

Hypoxemia (<70 mm Hg) 3

Confusion 1

Fever >38°C 1

Heart rate >120 beats/min 1

Respiratory rate >30/min 1
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to hypoxemia and fat embolism to the brain vessels (9). The patho-
physiological mechanism of FES is still unclear, although there are 
some theories to explain the mechanism, such as the mechanical 
theory proposed by Gauss (1). According to this theory, fat particles 
drop into the circulation after a trauma of long bones and are then 
transported to the capillary bed of the lungs and cause ventilation-
perfusion disorder (4). The second theory is the biochemical theory, 
in which fat tissue in the bone marrow is destructed by tissue lipases, 
resulting in high concentrations of toxic free fatty acids that occur in 
the circulation. This damages the endothelial cells of the lungs and 
causes cytotoxic edema (2, 9). Petechia occurs because of the oc-
clusion of dermal capillaries and also the extravasation of the eryth-
rocytes. It is seen in 20%–50% of patients and typically resolves in a 
short period (7). There is no specific treatment of FES, but supportive 
treatment is acceptable. In clinical practice, corticosteroids are rou-
tinely administered; however, there are no sufficient evidences for its 
effectiveness (True) (9). Using heparin for systemic anticoagulation 
may accelerate the clearance of lipid drops from the circulation, but 
it may exacerbate the underlying proinflammatory physiology (10). 
In this way, the best treatment modality of FES is supportive inten-
sive care unit-level treatment. In our case, the patient dramatically 
recovered after adequate oxygen and steroid treatment. However, in 
some cases, patients may need mechanical ventilation and should 
be observed in an intensive care unit.

Conclusion
With the presentation of this case report, we aim to improve the 
knowledge of Emergency Physicians regarding FES, so that they 
might keep in mind the diagnosis of FES in patients admitted to 
emergency departments with a long bone fracture and respiratory 
impairment.
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