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1. INTRODUCTION 

Fat embolism is a process by which fat particles 

pass into the bloodstream and settle within a 

blood vessel eventually blocking a blood vessel. 

Fat emboli tend to be small and multiple, causing 

numerous signs and symptoms. Fat embolism 

syndrome (FES) is a serious consequence of fat 

emboli producing a distinct pattern of clinical 

symptoms and signs. FES accounts for only 2-5% 

of patients who have long-bone fractures. [1] 

Rates of FES in orthopedic trauma patients vary 

from less than 1 percent to more than 30 percent, 

with the wide range likely reflecting study 

population heterogeneity and a lack of 

standardization for diagnostic criteria [2, 3]. The 

incidence of the fat embolism syndrome depends 

on the bone involved, whether fractures are 

isolated or multiple, the age and gender of the 

patient  

2. CASE REPORT 

A 24 year old male was referred to our hospital 

with the history of head on collision between two 

motorbikes 2 days prior to admission. He had 

sustained multiple fractures (figure 1); a 

compound GA III A fracture of left proximal 

radius and ulna, fracture left clavicle and 

comminuted fracture of left tibia fibula. Fracture 

of upper and lower limb was immobilized with 

back slab at the previous healthcare facility.  

 

Figure1. fracture left a) radius and ulna b) tibia and fibula c) clavicle 

During presentation at the emergency 

department, he was conscious and oriented 

(Glasgow coma scale 15/15), tachycardic (heart 

rate 132 per min), blood pressure 156/98 mmHg, 
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tachypnoeic (respiratory rate 36 per min) with 

oxygen saturation 75% in room air and afebrile. 

On auscultation of chest bilateral basal 

crepitations were heard.  With Oxygen 

supplementation (up to 10 L·min−1) and 

intravenous fluids and analgesics, patient was 

immediately shifted to intensive care unit after 

sending normal routine investigations. He was fit 

before the accident with no known medical 

illness. Chest X-ray radiography showed the 

appearance of ARDS (figure 2), he was planned 

for CT pulmonary angiogram, CT head, CECT 

abdomen and pelvis and D-dimer.

 

Figure2. Chest X-ray a) on day 1 of RTA b) AP view day 3 on admission 

Patient was kept in external CPAP immediately 

with 100% FIO2 as his oxygen saturation was 

only 80% with 10L of oxygen in reservoir bag, 

he then maintained his oxygenation with PaO2 of 

92 mm of Hg. A standard monitoring with ECG, 

NIBP, pulse oximeter was done and a central 

venous line and the arterial line was kept. Along 

with the fluids, antibiotics and analgesics, a low 

molecular weight heparin 60mg sub cutaneous 

BD, injection methylprednisolone 1 mg/kg/day 

and tab.  

Rosuvastatin 20mg via nasogastric tube was 

added. Following morning, patient was, anxious, 

confused, tachycardic (146/min), febrile (101 

degrees Fahrenheit) and respiratory rate was up 

to 50 breaths per minute despite the use of 

Dexmedetomidine i.v infusion for sedation. His 

status deteriorated with oxygen saturation of 80% 

and PaO2 of 54 mm of Hg despite on 100% FiO2. 

On auscultation of the lungs, there was bilateral 

decreased air entry with increasing crepitations 

and petechial rash was noted widespread on the 

anterior the chest, axilla till the umbilicus. 

Immediately tracheal intubated was performed 

and mechanical ventilation was commenced. He 

was kept on volume controlled ventilation with 

Vecuronium, Dexmedetedomidine and, 

Midazolam infusion. But the patient still 

remained hypoxic revealing blood gas of ; pH 

7.26, PaCO2 of 58 mm of Hg, PaO2 of 60.9 mm 

of Hg on 100% Fio2, PEEP of 12. Only after 

about 6 hours the oxygen saturation raised up 

92% with pH of 7.435, PaO2 74.3 and PaCo2 of 

48mm of Hg.   

3. FAT EMBOLISM 2 

CT pulmonary angiogram (figure 3) report stated 

low fat attenuating filling defect within the lumen 

of the anterior branch of descending right 

interlobar pulmonary artery suggestive of fat 

embolism. Other findings were diffuse patchy 

ground glass attenuation in the upper lobe of 

bilateral lungs and right middle lobe as well as 

patchy airspace opacifications in the lower lobe 

of bilateral lungs with displaced fracture of the 

left clavicle and anterior compression fracture of 

D6 vertebra. CT scan of the abdomen and head 

(figure 4) was normal, funduscopic examination 

of eye did not revealed any changes related to fat 

embolism. His D-dimer was 1.1 mg/l (reference 

range <0.5), serum lipase 22u/l (ref. range <60) 

and fat globules were not seen in the urine. 

Bedside echo revealed ejection fraction of about 

50 to 60% with no dilatation of the chambers. 
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Figure3. Chest CT angiogram: a) filling defect in the artery (arrow) b) diffuse patchy ground glass appearance 

 

Figure4. CT scan of head 

On the day 3 of intubation, he started to 

desaturate again (SPO2-72%) then the ventilator 

parameters were changed and portable chest x-

ray showed collapsed right upper and middle 

lobe. Fibreoptic bronchoscopy (figure 5) was 

performed which revealed a mucus plug and 

blood clot in the right upper main bronchus, 

suctioning was done.  

 

Figure5. bronchoscopy: blood clot in the right upper main bronchus 

Patient received 3 pints of packed red cell volume 

as his hemoglobin dropped from 13.7 gm% at 

admission to minimum of 7 gm%.  All the other 

laboratory parameters were within normal range, 

vitals remained stable, and patient was gradually 

weaned off the ventilator and extubated after 6 

days of ventilator stay. He maintained 

oxygenation with face mask.   Patient underwent 

the surgery of both upper and lower limb 4 days 

post-extubation. Post-operative stay was 

uneventful and was shifted to orthopedic ward.   

4. DISCUSSION  

Fat embolism syndrome is most commonly 

associated with orthopedic trauma with highest 

incidence among closed long bone fractures of 

the lower extremities. The exact incidence of fat 

embolism and FES are unknown. Approximately 

one-half of the patients with fat embolism 

syndrome caused by long bone fractures develop 

refractory hypoxemia and respiratory 

insufficiency and might require mechanical 

ventilation. [4] Although poorly understood, the 

development of FES is attributed to a series of 
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biochemical cascades resulting from the 

mechanical insult sustained in major trauma. 

Release of fat emboli leads to occlusion of the 

microvasculature, triggering an inflammatory 

response that is clinically manifested by petechial 

rashes, pulmonary, and neurologic dysfunction. 

[5]  

The classic triad of neurological dysfunction, 

hypoxemia, and cutaneous manifestation is 

usually not present in all patient. There are no 

universal criteria for diagnosis of FES. Diagnosis 

is made by clinical suspicion and specific 

findings on imaging methods. However, there 

have been three previously proposed criteria for 

the diagnosis of the syndrome. Gurd’s criteria 

(table 1) were used most widely, and the 

diagnosis of FES requires at least two major 

criteria or one major criterion plus four minor 

criteria. [6,7] but this criteria lacked lung 

pathology descriptions and arterial blood gas 

findings. In Lindeque’s criteria (table 2), FES can 

be diagnosed using ventilator and arterial blood 

gas parameters [8] Schonfeld has suggested a 

scoring system to helping diagnosis (table 3) [9] 

and none of these criteria have been validated or 

have been universally adopted. 

Table1. Gurd and Wilson’s criteria  

Major criteria Minor criteria 

1. Petechial rash  

2. Respiratory symptom with radiographic change  

3. Central nervous system sign unrelated to trauma 

or other conditions  

 

1. Tachycardia (HR 120bpm)  

2. Pyrexia (temperature>39°C)  

3. Retinal change (fat or petechiae)  

4. Acute thrombocytopenia  

5. Acute decrease in hemoglobin  

6. High erythrocyte sedimentation rate (ESR)  

7. Fat globules in sputum  

Table2. Lindeque’s Criteria 

1. Sustained PaO2<8kPa  

2. Sustained PaCO2>7.3kPa or pH<7.3  

3. Sustained respiratory rate>35/min despite sedation 

4. Increase work of breathing, dyspnea, accessory muscle use, tachycardia, and anxiety. 

Table3. Schonfeld’s criteria (total score>5 required for diagnosis) 

a. Petechiea 5  

b. Chest X-ray change (diffuse alveolar change) 4  

c. Hypoxemia (PaO2<9.3kPa) 3  

d. Fever (temperature>38°C) 1  

e. Tachycardia (HR>120bpm) 1  

f. Tachypnea (>30/min) 1  

g. Confusion 1 

Our case completely fulfilled all the criteria for 

the diagnosis of fat embolism syndrome. CT scan 

of brain was normal, however patient had shown 

some irritability, anxiety and confusion. This 

altered mentation might due to changing gas 

analysis. CT scan of the head may be helpful in 

excluding traumatic causes of altered behavior, 

its use in FES is limited [2]. MRI of the brain is 

sensitive for detecting FES. 

Supportive care in intensive care unit is standard 

in FES. Most patients are severely hypovolemic 

to reversibly tachycardic or irreversibly 

hypovolemic requiring fluid resuscitation. 

Supportive correction of hypoxemia with 

supplemental oxygen or mechanical ventilation 

is often necessary. Patient might degrade into full 

blown acute respiratory distress syndrome. 

Corticosteroid therapy has been proposed as a 

beneficial therapy for FES by limiting free fatty 

acid levels, stabilizing membranes, and 

inhibiting complement mediated leukocyte 

aggregation. Corticosteroid has reduced the risk 

of FES by 77% in a meta-analysis of seven 

randomized trials that had used prophylactic 

corticosteroids in patients with long-bone 

fractures. [10, 11] 

In cases of fulminant FES, corticosteroids may be 

considered, however, there is insufficient 

evidence to support routine administration of 

corticosteroids for the majority of patients with 

FES. Systemic anticoagulation has also been 

considered as an auxiliary therapy for FES as 

heparin stimulates lipase activity and therefore 

may accelerate the clearance of lipids from 

circulation, but the resultant increase in free fatty 

acids could exacerbate the underlying pro-

inflammatory physiology. High-dose 

Rosuvastatin specifically for its anti-

inflammatory effects has also been claimed to 
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treat a patient with severe fat embolism syndrome 

with neurological manifestation. [12] 

5. CONCLUSION  

There is no specific diagnostic method or 

universally employed standard criteria for FES. 

A high degree of suspicion, combined with 

continuous monitoring of vitals is needed in 

orthopedic trauma patients with long bone 

involvement. Treatment is largely supportive 

which involves judicious fluid resuscitation, 

oxygenation or mechanical ventilation. 

Symptoms are often transient with good 

prognosis and complete recovery is expected 

with adequate supportive care. Due to the 

improved critical care, mortality is below 10%. 
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