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Fig. 1. Photograph of aspirated bone marrow and lung specimen after embolization
A. Direct smear of aspirated femoral bone marrow shows a number of fat globules mixed with bone marrow megakaryocytes
(Wright stain, x 100).
B. Fat globules are compactly filled in arterial lumen, seen as yellowish red branching structure(Sudan , x 100)
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~ Fig. 2. Immediate CT and pathologic findings after embolization
 A.Pre-embolization CT scan shows normal architecture of the
~ rabbit lung(window width; 1100 H, center; -350 H).

. B.Immediate post-embolization CT scan(window width; 1100
H, center; -350 H) shows decreased attenuation of peripheral
lung (peripheral lucency) and increased attenuation of lung
parenchyma around large pulmonary artery (perivascular
ground glass opacity).

C. Photomicrograph immediate after embolization shows local-
' ized parenchymal congestion around central pulmonary
artery(H-E stain, x 40).
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Fig. 4. Nodules on CT correlated with
- pathology

"~ A.CT scan obtained 3 days after em-
bolization shows ill-defined nodular
opacities in right middle lobe(arrows).
B. Photomicrograph at the area of nod-
* ulesin right middle lobe on CT scan,
shows focal perivascular infiltration of
chronic inflammatory cells(H-E stain,
x 100).
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Fig. 5. CT scan obtained three day after embolization
There are a large nodule in right lower lobe(arrow) and air '
space consolidation in left lower lobe(arrowhead), contained
multiple nodules. (Fig. 6C).

A B
Fig. 6. Parenchymal opacities on follow up CT scans

A.CT scan obtained 1 day after embolization shows suspicious focal parenchymal opacity at the medial aspect of right upper lobe.
B. CT scan obtained 3 days after embolization shows extensive ground glass attenuation on posterior aspect of right upper lobe.
C.Photomicrograph at the ground-glass opacity shows parenchymal consolidation with hemorrhage, inflammatory cells infiltra-
tion, desquamated pneumocytes and extravasated fat globules(H-E stain, x 100).
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Fig. 7. Gross specimen of pulmonary fat embolism in a rabbit
The lung obtained 3 days after embolization represents patchy
areas of reddish and brownish discoloration of the surface cor-
related with alveolar hemorrhage and inflammation micro-
scopically.
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Table 1. CT Findings of Pulmonary Fat Embolism

Immediate
(n=16)

1Day
(n=12)

3Days  7Days
(n=8) (n=4)

Peripheral lucency

16(100.0%) 10(83.3%)

2250%) 0

Perivascular ground  12( 75.0%) 7(58.3%) 1(12.5%) 0
glass opacity
Enlarged pulmonary a. 11( 68.8%) 0 0 0
Nodules 0 10(83.3%) 7(87.5%)
Parenchymal opacity
Ground glass opacity 0 11(91.7%) 7(87.5%) 0

Consolidation

0 3(25.0%) 3(37.5%) 1(25.0%)

Table 2. CT-Pathologic Correlation of Pulmonary Fat Embolism

CT Findings

Pathologic Findings

Peripheral lucency

Perivascular ground glass opacity

Enlargement of pulmonary artery

Nodules
Parenchymal opacity

Decreased perfusion by arterial embolic
occlusion(?)
Extensive perivascular congestion
Engorgement of pulmonary artery
with perivascular edema
Perivascular inflammatory cell infiltration
Consolidation
Hemorrhage in alveoli and bronchi

, 1865 Wagner

48

, 1873 Von Bergmann

©).

.
1924
Gauss (10) ,
, 1927 Lehman Moore (11)
(10, 12-14).
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Pulmonary Fat Embolism Induced Intravenous Injection of Autologous
Bone Marrow in Rabbit : CT and Pathologic Correlation®

Seong Jin Park, M.D., Dong Wook Sung, M.D., Yang Hyun Jun, M.D., Joo Hyung Oh, M.D.,
Young Tae Ko, M.D., Joo Hee Lee, M.D2 Yup Yoon, M.D.

‘Department of Diagnostic Radiology, College of Medicine, Kyung Hee University
*Department of Anatomic Pathology, College of Medicine, Kyung Hee University

Purpose : To evaluate the correlation between CT and pathologic findings of pulmonary fat embolism in rabbits.
Materials and Methods : In 16 rabbits, pulmonary fat embolism was induced by intravenous injection of autol-
ogous bone marrow(mean 3.3 mL). Chest CT scans were obtained immediately(within 1 hour),and 1, 3, and 7
days after embolization. The rabbits were divided into four groups. Group 1 underwent CT scanning immedi-
ately after embolization, group 2 immediately and 1 day after embolization, group 3 immediately, 1 day and 3
days after embolization, group 4 immediately, 1 day, 3 days and 7 days after embolization. Pathologic speci-
mens were obtained immediately after the last CT scan.

Results : The earliest CT findings of pulmonary fat embolism in rabbits were peripheral lung lucency(16/16,
100 %), perivascular ground-glass (12/16, 75.0 %) and enlargement of the central pulmonary artery(11/16,
68.8 %). Pathologically, perivascular ground-glass opacity correlated with extensive perivascular alveolar con-
gestion and enlargement of the central pulmonary artery correlated with perivascular connective tissue edema
and reactive pulmonary arterial engorgement. Peripheral lung lucency was probably caused by embolic occlu-
sion of the pulmonary artery and decreased perfusion and air trapping induced by arterial and bronchial s-
pasm associated with hypoxia. CT scans obtained 1 and 3 days after embolization showed nodules and patchy
ground-glass opacity and consolidation. Aggregation of nodules resulted in patch opacities. Pathologically, pul-
monary nodules correlated with focal inflammation surrounding an artery and parenchymal opacity correlat-
ed with parenchymal consolidation and hemorrhagic edema. CT scans and pathologic specimens obtained 7
days after embolization showed improvement of parenchymal lung abnormalities.

Conclusion : Pulmonary fat embolism in rabbits show CT and pathologic findings which vary with dynamic
change. Typical earliest findings of pulmonary fat embolism were peripheral lung lucency, perivascular
ground-glass opacity and enlargement of the central pulmonary artery.
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