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Abstract
Fat embolism syndrome (FES) remains a diagnostic dilemma on a world scale. It has a variable
degree of presentation, which makes the diagnostic confirmation hard to obtain. FES is a life-
threatening condition which is usually associated with orthopedic trauma, particularly long
bones fractures whose early fixation helps in preventing it. It requires supportive care, and no
specific treatment is needed. Here, we report the case of a FES in a 20 year-old male patient
with right femoral shaft fracture following a motorbike accident, which is diagnosed by Gurd’s
criteria and confirmed after exclusion of other diagnosis with similar clinical presentation.

© 2021 The Author(s).
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Introduction

Fatembolism syndrome (FES) is a rare condition where circulating fat emboli are respon-
sible for a variable degree of presentation, ranging from mild symptoms to severe multi-
system dysfunction. It is a diagnosis of exclusion that keeps challenging trauma clinicians
since it was first described in 1862 by Zenker [1]. The aim of our study is to highlight this
mysterious syndrome through a case report and discuss it in the light of the literature.

Case Report
A 20 year-old man, without medical history, was referred to the emergency department

showing a right thigh injury following a motorbike accident. On initial presentation (6 h after
injury), our patient was alert, oriented, and stable. Physical examination revealed a painful
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Fig. 1. Standard X-ray imaging of the
right thigh in antero-posterior (left)
and lateral (right) views showing a dis-
placed transverse fracture of the right
femoral shaft.

and swollen right thigh, with a punctate wound of the anterior side of the thigh. All pulses,
including popliteal, posterior tibial, and dorsalis pedis e. Nerve examination
showed no sensory-motor deficit. Standard X-ray imaging of the right thigh in antero-posterior
and lateral views showed a di (shown in
Fig. 1). Since it was a high-energy trauma, a ful d and helped rule out
further associated injuries. The patient was admitted to the operati ury
and underwent, under spinal anesthesia, closed intramedullary nailing with wound
debridement (shown in Fig. 2). Twenty-four hours after surgery, the patient developed
dyspnéa with an oxygen saturation between der room air and a
ab r minute. His tem_, and he remained conscious with a
GCS of 15. Moreover, a skin exam_ia of the buccal mucasa (shown in Fig. 3). Labo-
ratory tests showed acute drop in hemoglobin and hematocrit despite minimal intraoper-
ative blood loss. The platelet count was mormal (Table 1). The chest X-ray was normal. A
pulmonary embolism was highly suspected, and a heparin infusion was started; then, a
contrast enhanced chest CT scan was performed. It did not reveal any findings of pulmonary
embolism, yet there was a bilateral and diffuse crazy=paving pattern. It should be noted that
this radiologic appearance was absent on the initial full body scan (shown in Fig. 4). Heparin
was then discontinued. Considering the severity and nonspecific nature of coronavirus
disease symptoms, and in order to rule out this diagnosis, the patient was tested negative for
COVID-19 twice using the RT-PCR test and serology. He received supportive care using
supplemental oxy, ut did not benefit from corticosteroid therapy;
then, he was kept under medical surveillance until symptoms have disappeared. Finally, diag=

and 2 minor criteria which are anemia and tachycardia, after having eliminated pathologies
with similar symptoms. After 3 weeks spent at the hospital, the patient was discharged and
then reviewed 2 weeks, 1 month, and 6 months later. He remained alert with stable vital signs,
and no complications were observed.

Discussion
FES is arare complication that usually occurs in patients with orthopedic trauma, more
often withlongbone fractures of the lower extremities. Femur is the most frequent, followed

by the pelvis. Male preponderance is striking, and the average age is between 10 and 40
years [2].
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Fig. 2. Standard X-ray imaging of the right thigh after
closed intramedullary nailing.

Even though the pathophysiology remains uncertain, 2 mechanisms are often described:
the mechanical one where intramedullary pressure increases and forces marrow to pass into
injured venous sinusoids, causing fat droplets to be released into the venous system and then
to the lungs and systemic vasculatures. The occlusion of pulmonary capillaries is responsible
for interstitial hemorrhage and alveolar collapse which leads to the hypoxemic vasocon-
striction. Besides lung injury, these fat droplets can enter the arterial circulation which
explains neurologic and dermatologic manifestations. The second theory is biochemical,
based on a proinflammatory states where local hydrolysis of triglyceride emboli by tissue
lipase produces glycerols and free fatty acids, which leads to the development of a vasogenic
and cytotoxic edema and hemorrhage responsible for acute lung injury, because of their
toxicity to endothelial cells and pneumocytes [3].
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Fig. 3. Clinical photography showing petechia of the buccal
mucosa.

Table 1. Laboratory data

Normal range 2 h before surgery 4 h after surgery 24 h after surgery 72 h after surgery

Hemoglobin, g/dL 13-17 13.9 11.1 7 9.4
Hematocrit, % 41-53 42 329 20.8 26.9
Platelet count, 103/uL 150-400 209 162 196 181

FES seems to occur within 48 h after injury. It is a diagnosis of exclusion based on clinical
factors including long bone and pelvic fracture, osteomyelitis, pancreatitis, bone tumor lysis,
and lipid infusion and exclusion of other diagnoses with similar clinical presentation such as
pulmonary embolus, pneumonia, aortic dissection... [4]. Clinical presentation is associated
with the triad of signs including respiratory involvement, neurologic manifestations, and
petechial rash. Dyspnea is the earliest and most predominant symptom, along with tachypnea
and arterial hypoxemia. Neurologic manifestations are nonspecific but frequent, ranging
from simple headache or acute confusion to seizures and coma. Petechial rash is present in
approximately 50% of patients, and it is typically distributed in the head, neck, anterior
thorax, axillary region, conjuctiva, and buccal mucosa. This triad is part of Gurd’s criteria
along with tachycardia, pyrexia, jaundice, and renal and retinal changes. Gurd'’s criteria are
the most widely used, and to state the diagnosis of fat embolism syndrome, a combination of
at least 2 major criteria or 1 major criterion and 2 minor criteria is required [5].

Laboratory test results are nonspecific. They may show acute anemia and thrombocyto-
penia [6]. Identification of fat droplets in macrophages obtained during a broncho-alveolar
lavage may be a rapid method for the diagnostic confirmation [7].

The diagnosis of FES may be oriented by radiological findings, even though none is
specific. Chest radiographs are often normal although they may show diffuse bilateral patchy
infiltrates related to acute respiratory distress syndrome. CT pulmonary angiogram mostly
helps exclude pulmonary emboli, yet, it may reveal ground-glass opacity. MRI of the brain is
widely used in patients with FES suspicion. It can detect diffuse and hyperintense lesions in
white and gray matter on T2-weighted images. However, these lesions may take few days to
appear, which explains the normality of the MRI findings during the acute phase [8].

Treatment is supportive based on management of symptoms, such as hypoxemia using
supplement oxygen or even mechanical ventilation when needed, and maintenance of blood
volume as well as correct hemodynamic status in order to avoid exacerbation of lung injury.
Patients with neurologic damage require close monitoring of intracranial pressure [9].
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Fig. 4. Chest CT scan: normal, when patient was admitted (left) - diffuse crazy-paving pattern (right).

FES is associated with a mortality rate of 5-15%, the reason why prevention is of para-
mount importance. Early fracture fixation is the key to avoiding this syndrome, by stopping
more fat droplets to be released into the circulation. Also, surgical techniques may have an
important impact on the development of the syndrome; for instance, external fixation or fixa-
tions using screws and plates are less risky than intramedullary nailing [10]. According to a
meta-analysis of Cavallazzi, corticosteroids reduce the incidence of FES after long bone frac-
tures of the lower limb. The effect of corticosteroids may be correlated to inhibition of the
inflammatory reaction to free fatty acids and platelet aggregation [11].

Conclusion

FES remains a diagnostic challenge due to its variable presentation ranging from mild
symptoms in benign cases to severe multisystemic dysfunction as a life-threatening condition.
A combination of clinical, biological, and radiological findings assists the clinician with the
diagnosis of FES and only confirmed when other pathologies with similar presentation are
ruled out. Treatment is mainly supportive, and prevention is the key.
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