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= Abstract=
A Clinical Study of Fat Embolism

Chang Soo Kang, M.D., Young Sik Pyun, M.D., Sung Won Sohn, M.D.,
Kwang Soon Song, M.D., Young Chul Kwon, M.D. and Oon Jung Park, M.D.

Department of Orthopaedic Surgery, Dong San Medical Center, Keimyung University
Taegu, Korea

The fat embolism is a complication which occurs rarely in cases of long bone of lower extremity
and pelvic bone fractures or after severe injury of soft tissue, and may result in an embolism in the
lungs, brain, heart, kidneys and other important vessels when fat globules flow from bone marrow in-
to such areas. There has been much adverse criticism about the pathogenesis of fat embolism includ-
ing the incidence, diagnosis and treatment of it, and studies on this subject have been prevalent in re-
cent years.

The following results have been obtained through the study of 9 cases of fat embolism at the De-
partment of Orthopaedic Surgery, Dong San Medical Center, Keimyung University during the period
from 1973 to 1984.

1. By sex and age distribution, most of the patients were under the age of 40 and there were more

male than female patients.

2. Seven cases were caused by traffic accidents and two were caused by falls accompanied by mul-
tiple fractures of the femur and pelvic bone.

3. Symptoms generally occured within 48 houres after trauma, however some cases were within 12
houres, some were 5 days and others 12 days. Clinical symptoms which were present at the time
admission revealed increased erythrocyte sedimentation tates and decreased hemoglobin and plate-
lete in most cases. Bilateral infiltrates and cotton ball appearances were found in all cases on th-
oracic radiology, but no fat globules were found in the urine or in frozen sections of clotted blood.

4. Blood gas analysis was performed in 4 cases and PaO2 under 60mmHg found in all cases increa-
sed gradually after treatment.

5. Of the 9 cases with fat embolism 6 cases completely recovered and three cases expired.

Key Words: Fat embolism, Blood gas analysis.
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Table 2. Injuries (Fractures) in cases
Cases Femur Tibia & fibula Pelvis Hand & foot Others
1 +
2 + +++
3 ++ ++
4 + ++ ++
5 +
6 ++ + +4 4+
7 ++ ++ +
8 ++++
9 +++ +
Total 7 4 3 3 2
Table 3. Symptoms & signs
Cases Interval to onset of symptom CNS symptoms Petechia Chest X-ray
. Bilateral
1 48 hours Drowsiness + infiltrates
Bilateral
2 24 hours Coma + infiltrates
3 Within 12 hours Coma + Cotton ball
appearance
Bilateral
4 48 hours Coma + infiltrates
5 48 hours Coma + Cotton ball
appearance
. Bilateral
6 48 hours Drowsiness + infiltrates
. Bilateral
7 5 days Semicoma - infiltrates
Diffuse
8 12 days Stupor + stippling
. Bilateral
9 48 hours Semicoma + infiltrates
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Fig. 1. Injuries (Fracture) in location.
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Fig. 2. Vital signs at onset.
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Fig. 3. Blood gas analysis.



Table 4. Diagnostic findings

c Hb (gm%) ESR(mm /hr) Platelet(10, 000 /mm)
ases 1 2 3 R 1 2 3 R 1 2 3
1 14.3 11.2 11.5 10.7 24 49 52 47 27 14.2 15.5 22
2 10.5 10.8 11.6 10.7 17 45 50 52 15.5 13.8 22.5 25
3 10.7 . 35 12.2
4 12.2  10.7 1.8 12.4 26 46 42 52 24 13.5 22 28.5
5 15.1 9.9 9.0 11.4 25 47 55 53 28 20 19 24
6 11.3 9.1 12.3 11.1 18 46 40 56 22 21 11 21.8
7 9.1 11.3 10.3 11.0 48 4 40 47 22,5 10 23.6 27
8 9.1 8.4 8.1 10.8 32 52 54 48 21.3 8.8 14.2 14.3
9 12.4 9.3 30 50 21 17
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Table 5. Diagnostic criteria of the fat embolism
syndrome

+ Major criteria
1. Petechia
2. Respiratory symptom and bilateral sign
3. Cerebral sign
» Minor criteria
. Tachycardia
. Pyrexia
. Retinal change
. Lipiduria
. Lowered platelet count
. Lowered hemoglobin
. Increased ESR
. Fat in sputum

=00 N O e W N

major and 4 minor

Table 6. Indication for respirator support

Function

Normal values

Values indicating
respirator needed

Mechanics

Respiratory rate (per min) 12—20 >35

Vital capacity (ml/Kg body weight) 65—75 <15

FEVI1* (ml/Kg body weight) 50—60 <10

Inspiratory force {(cm H20) —65—75 <—25
Oxygenation

Pa,, (mmHg) 75—100 < 70(supplemental O,)

A-aD,, +(mmHg) (room air) 30—50 >450(on 100% O,)
Ventilation

Pa.,. (mmHg)
VD/VT

35—45 >55
0.25—0.40 >0.60

*FEV1= Volume of gas expred during a forced, rapid expiration from a maximum inspiration in 1

second.
+A-aD,,=alveolar-arterial gradient.
+VD/VT=dead space to tidal volume ratio.
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Table 7. Indications for weaning from respirator

Function Value
Mechanics ,
Respiratory rate(per min) <30
Vital capacity >15
(ml/Kg body weight) >15

FEV1* (ml/Kg body weight) > 20
Inspiratory force(cm H20)

Oxygenation >60(on 30% 02)
Pa,; (mmHg) <300(0n 100% 02)
A-aD,, +(mmHg)

Ventilation
Pa.,, (mmHg) <40
VD/VT <0.6

*FEV1=volume of gas expired in 1 second dur-
ing a forced, rapid expiration from ama-
ximum inspiration.

+A-aD,,=alveolar —arterial gradient.

+VD/VT=dead space to tidal volume ratio
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