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Abstract 

Background: Spinal fractures rarely cause hemothorax, and no treatment consensus has been reached. Conserva-
tive treatment is generally selected in cases without arterial injury, but there have been some reports of uncontrolled 
bleeding. Here we report a case of hemothorax caused by spinal fracture without arterial injury treated with tran-
scatheter arterial embolization.

Case presentation: An 88-year-old Japanese woman with back pain was diagnosed with hemothorax due to bleed-
ing from an unstable fracture of the tenth thoracic vertebra. Contrast-enhanced computed tomography revealed no 
obvious arterial injury. We performed transcatheter arterial embolization of the bilateral tenth intercostal arteries to 
prevent rebleeding. The hemothorax did not worsen until surgical spinal fixation 9 days post-transcatheter arterial 
embolization, and she was discharged 30 days after admission.

Conclusion: Transcatheter arterial embolization for hemothorax caused by spinal fractures without obvious arterial 
injury may be a useful bridge to spinal fixation.
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Introduction
Spinal fractures rarely cause hemothorax, accounting for 
0.9% of all hemothorax cases [1]. A treatment strategy 
for hemothorax caused by spinal fractures has not been 
established. Transcatheter arterial embolization (TAE) 
has recently been performed in cases where contrast-
enhanced computed tomography (CECT) showed an 
obvious intercostal or lumbar artery injury [2–4]. How-
ever, when no arterial injury or extravasation is noted 

by CECT, it is unclear whether conservative treatments 
are possible on the basis of a few unsuccessful reports [1, 
4–8]. We report a case of TAE with successful outcomes 
for hemothorax caused by a spinal fracture without obvi-
ous arterial injury and extravasation. We also review 
published case reports of hemothorax caused by spinal 
fractures.

Case report
An 88-year-old Japanese woman with back pain and 
headache was admitted to our hospital, but the cause of 
injury was unclear. Her vital signs were stable (body tem-
perature, 35.8°C; heart rate, 87 beats per minute; blood 
pressure, 180/90  mmHg; respiratory rate, 20 breaths 
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per minute; percutaneous oxygen saturation, 100% on 
oxygen 2  L per minute via nasal cannula). She was ori-
ented (Glasgow Coma Scale score, 15) but slightly agi-
tated. CECT showed a massive right hemothorax, reverse 
Chance-type fracture of the tenth thoracic (T10) vertebra 
with wide separation of the anterior elements (Fig. 1), and 
mild traumatic subarachnoid hemorrhage. No obvious 
arterial injury or extravasation was observed. Computed 
tomography (CT) also revealed anterior-flowing osteo-
phytes from the eighth thoracic (T8) to second lumbar 
(L2) vertebra causing diffuse idiopathic skeletal hyper-
ostosis (DISH). The hemothorax was caused by bleeding 
from the fractured vertebra. We decided to perform angi-
ography and TAE to prevent rebleeding owing to her ina-
bility to rest and thoracostomy to rule out arterial injury. 
A 5-French sheath was inserted into the right femoral 

artery, and aortography was performed using a 4-French 
pigtail catheter. The bilateral tenth intercostal arter-
ies were selected with a 4-French shepherd hook cath-
eter, and a 1.9-French microcatheter (Carnelian Si, Tokai 
Medical Products, Aichi, Japan) was introduced. Selective 
angiography revealed small pools of contrast medium in 
the T10 vertebra, but no arterial injury was observed. The 
radiculomedullary and anterior spinal arteries were not 
observed. After coil embolization of the tenth segmental 
arteries distal to the spinal branch with 0.014-inch push-
able coils (C-Stopper, Piolax, Kanagawa, Japan), gela-
tin sponge particles (Serescue, Nippon Kayaku, Tokyo, 
Japan) were injected. The segmental arteries were then 
coil embolized as proximally as possible (Fig. 2). No com-
plications occurred with these procedures. A chest tube 
was inserted on the same day as the embolization, and 

Fig. 1 Contrast-enhanced computed tomography images. A–C Contrast-enhanced computed tomography images showing fracture of the tenth 
vertebra with a right hemothorax but without extravasation or arterial injury. D Sagittal bone image showing the reverse Chance-type vertebral 
fracture with wide separation of the anterior elements of the tenth vertebra (arrow) and anterior-flowing osteophytes from the eighth thoracic to 
the second lumbar vertebra
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posterior fixation was performed 9 days later. During this 
time, the hemothorax did not rebleed. The patient was 
discharged 30 days after admission.

Discussion
We demonstrated that TAE, a relatively safe procedure, 
may be an effective strategy to prevent hemothorax 
rebleeding until surgical spinal fixation is performed. 
Upon literature review of the PubMed and Ichushi (Japan 
Medical Abstracts Society) databases, we found 18 cases 
of hemothorax caused by spinal fracture [1–15], the clini-
cal features of which, including our case, are presented in 
Table 1.

Patients with DISH may suffer from hemothorax 
caused by spinal fracture. At least 8 of the 19 cases 
had DISH [1, 4, 5, 9, 13, 14], of which 6 were reverse 

Chance-type fractures on the basis of the descriptions 
and images [1, 4, 5, 13, 14]. DISH consists of ossification 
along the anterolateral aspect of at least four contiguous 
vertebrae and is common among the elderly. The most 
commonly affected area in patients with DISH is the 
lower thoracic spine and thoracolumbar junction, while 
reverse Chance-type fractures of the lower thoracic ver-
tebrae occur by hyperextension due to mild trauma [16]. 
These events stretch and damage soft tissues including 
the pleura and are prone to causing complications of 
hemothorax.

Conservative treatment of hemothorax caused by spi-
nal fractures is difficult. Six of the 19 patients had arte-
rial injuries and required hemostatic procedures such as 
thoracotomy or TAE [2–4, 10, 14, 15]. Of the remaining 
12 cases (excluding ours) that had no obvious arterial 

Fig. 2 Angiography of the right tenth intercostal artery. A Selective angiography revealed no arterial injury, and no spinal branches were depicted. 
B Pooling of contrast medium (arrows) within the vertebral body was observed in the late phase. C Post-embolization angiography showing arterial 
occlusion and no contrast medium staining and pooling in the vertebra. D Digital angiography image taken after embolization of the bilateral tenth 
intercostal arteries



Page 4 of 6Matsunaga et al. Journal of Medical Case Reports          (2022) 16:332 

Ta
bl

e 
1 

C
lin

ic
al

 fe
at

ur
es

 o
f 1

9 
ca

se
s 

(in
cl

ud
in

g 
ou

r c
as

e)

F 
fe

m
al

e,
 M

 m
al

e,
 D

IS
H

 d
iff

us
e 

id
io

pa
th

ic
 s

ke
le

ta
l h

yp
er

os
to

si
s, 

N
R 

no
t r

ep
or

te
d,

 T
 th

or
ac

ic
 s

pi
ne

, L
 lu

m
ba

r s
pi

ne
, L

A 
lu

m
ba

r a
rt

er
y,

 IA
 in

te
rc

os
ta

l a
rt

er
y,

 H
TX

 h
em

ot
ho

ra
x,

 N
A 

no
t a

pp
lic

ab
le

†  D
ia

gn
os

ed
 fr

om
 th

e 
im

ag
es

 in
 th

e 
pa

pe
r. 

‡ N
o 

fu
rt

he
r t

re
at

m
en

t w
as

 d
es

ire
d.

A
ut

ho
r, 

ye
ar

A
ge

 (y
ea

rs
)

Se
x

D
IS

H
Ca

us
e 

of
 

in
ju

ry
Fr

ac
tu

re
 s

ite
Fr

ac
tu

re
 

ty
pe

A
rt

er
ia

l 
in

ju
ry

In
iti

al
 

he
m

od
yn

am
ic

s
In

iti
al

 
tr

ea
tm

en
t f

or
 

H
TX

H
TX

 
ex

ac
er

ba
tio

n
Tr

ea
tm

en
t 

fo
r H

TX
 

ex
ac

er
ba

tio
n

Fi
xa

tio
n 

(t
im

in
g)

Pr
og

no
si

s

Si
ng

h,
 2

01
9 

[1
5]

22
F

N
o

Tr
affi

c 
ac

ci
-

de
nt

T1
0–

12
Bu

rs
t

LA
U

ns
ta

bl
e

St
en

t g
ra

ft
N

o
N

A
Ye

s 
(d

ay
 4

)
Su

rv
iv

ed

H
ag

iw
ar

a,
 

20
09

 [3
]

25
M

N
o

Tr
affi

c 
ac

ci
-

de
nt

T9
–1

1
D

is
lo

ca
tio

n†
IA

U
ns

ta
bl

e
TA

E 
(IA

)
N

o
N

A
Ye

s 
(N

R)
Su

rv
iv

ed

D
al

vi
e,

 2
00

0 
[6

]
28

M
N

o
Tr

affi
c 

ac
ci

-
de

nt
T4

D
is

lo
ca

tio
n

N
on

e
N

R
Co

ns
er

va
tiv

e
Ye

s
Fi

xa
tio

n
Ye

s 
(d

ay
 7

)
Su

rv
iv

ed

va
n 

Ra
ai

j, 
20

00
 

[7
]

55
F

N
o

Fa
ll

T1
1

C
ha

nc
e

N
on

e
U

ns
ta

bl
e

Co
ns

er
va

tiv
e

Ye
s

Th
or

ac
ot

om
y

N
R

Su
rv

iv
ed

N
in

om
iy

a,
 

20
20

 [1
]

64
M

Ye
s†

Fa
ll

T7
, L

1
Re

ve
rs

e 
 C

ha
nc

e†
N

on
e

St
ab

le
Co

ns
er

va
tiv

e
Ye

s
Th

or
ac

ot
om

y
Ye

s 
(d

ay
 1

0)
Su

rv
iv

ed

M
at

su
sh

ita
, 

20
16

 [1
0]

67
M

N
o

H
it 

by
 lu

m
be

r
T3

D
is

lo
ca

tio
n

IA
U

ns
ta

bl
e

TA
E 

(IA
)

N
o

N
A

Ye
s 

(d
ay

 1
0)

Su
rv

iv
ed

M
or

ita
, 2

00
9 

[2
]

68
M

N
R

Fa
ll

T1
1

D
is

lo
ca

tio
n

IA
U

ns
ta

bl
e

Th
or

ac
ot

om
y

N
o

N
A

Ye
s 

(d
ay

 1
6)

Su
rv

iv
ed

M
as

te
lle

r, 
20

12
 

[9
]

71
M

N
o

Tr
an

sf
er

re
d 

to
 

be
d

T1
1

Co
m

pr
es

si
on

N
on

e
U

ns
ta

bl
e

Co
ns

er
va

tiv
e‡

N
o

N
A

N
o

D
ea

d

Lu
, 2

01
0 

[1
1]

72
F

N
R

Tr
affi

c 
ac

ci
-

de
nt

T1
1–

12
Bu

rs
t

N
on

e
U

ns
ta

bl
e

Th
or

ac
ot

om
y

N
o

N
A

Ye
s 

(d
ay

 6
)

Su
rv

iv
ed

H
iro

ta
, 2

01
9 

[1
3]

74
F

Ye
s

Fa
ll 

fro
m

 
st

an
di

ng
T1

1
Re

ve
rs

e 
 C

ha
nc

e†
N

on
e

U
ns

ta
bl

e
Th

or
ac

ot
om

y
N

o
N

A
Ye

s 
(d

ay
 4

)
Su

rv
iv

ed

H
ar

ut
a,

 2
01

6 
[1

2]
78

F
N

o
Tr

affi
c 

ac
ci

-
de

nt
T8

Re
ve

rs
e 

C
ha

nc
e

N
on

e
U

ns
ta

bl
e

Th
or

ac
ot

om
y

N
o

N
A

N
o

D
ea

d

O
ka

m
ot

o,
 

20
18

 [4
]

81
M

N
R

Fa
ll

T7
Re

ve
rs

e 
 C

ha
nc

e†
N

on
e

St
ab

le
Co

ns
er

va
tiv

e
Ye

s
Th

or
ac

ot
om

y
Ye

s 
(d

ay
 2

)
Su

rv
iv

ed

N
in

om
iy

a,
 

20
20

 [1
]

81
M

Ye
s†

Tr
affi

c 
ac

ci
-

de
nt

T8
D

is
lo

ca
tio

n†
N

on
e

U
ns

ta
bl

e
Th

or
ac

ot
om

y
N

o
N

A
N

o‡
Su

rv
iv

ed

O
ka

m
ot

o,
 

20
18

 [4
]

83
F

Ye
s†

Fa
ll 

fro
m

 
st

an
di

ng
L1

Re
ve

rs
e 

 C
ha

nc
e†

LA
St

ab
le

Co
ns

er
va

tiv
e

Ye
s

TA
E 

(L
A

)
Ye

s 
(d

ay
 3

)
Su

rv
iv

ed

Fu
ka

da
, 2

01
7 

[5
]

83
F

Ye
s†

Fa
ll 

fro
m

 
st

an
di

ng
T1

2
Re

ve
rs

e 
C

ha
nc

e
N

on
e

U
ns

ta
bl

e
Co

ns
er

va
tiv

e
Ye

s
Co

ns
er

va
tiv

e
Ye

s 
(d

ay
 2

0)
Su

rv
iv

ed

Ka
ne

ko
, 2

00
0 

[8
]

86
F

N
o

Si
t o

n 
a 

ch
ai

r
T6

D
is

lo
ca

tio
n

N
on

e
U

ns
ta

bl
e

Co
ns

er
va

tiv
e

Ye
s

Th
or

ac
ot

om
y

N
o

D
ea

d

O
ku

da
, 2

02
1 

[1
4]

92
F

Ye
s

Fa
ll 

fro
m

 
st

an
di

ng
T1

2
Re

ve
rs

e 
C

ha
nc

e
IA

St
ab

le
Co

ns
er

va
tiv

e
Ye

s
Co

ns
er

va
tiv

e
Ye

s 
(d

ay
 3

)
Su

rv
iv

ed

M
as

te
lle

r, 
20

12
 

[9
]

93
M

Ye
s†

Fa
ll 

fro
m

 
st

an
di

ng
T1

0–
11

Co
m

pr
es

si
on

N
on

e
U

ns
ta

bl
e

Co
ns

er
va

tiv
e‡

N
o

N
A

N
o

D
ea

d

O
ur

 c
as

e
88

F
Ye

s
U

nk
no

w
n

T1
0

Re
ve

rs
e 

C
ha

nc
e

N
on

e
St

ab
le

TA
E

N
o

N
A

Ye
s 

(d
ay

 9
)

Su
rv

iv
ed



Page 5 of 6Matsunaga et al. Journal of Medical Case Reports          (2022) 16:332  

injury [1, 4–9, 11–13], four underwent emergency thora-
cotomy [1, 11–13], two died [9], and six received conserv-
ative treatment [1, 4–8]. However, all six conservatively 
treated patients developed worsening hemothorax; four 
underwent thoracotomy [1, 4, 7, 8], but one died [8]. In 
13 cases, spinal fixation was eventually required [1–6, 10, 
11, 13–15]. Spontaneous hemostasis was difficult owing 
to fracture instability and the lack of a compartmentaliza-
tion effect resulting from insufficient paravertebral hema-
toma formation due to thoracic cavity perforation. Early 
stabilization is essential to control bleeding in hemo-
thorax caused by spinal fractures [6]. However, tempo-
rary mechanical stabilization such as external fixation is 
impossible, and conservative treatments fail to control 
hemothorax until spinal fixation is performed.

In vertebrectomy for spinal tumors, preoperative 
TAE reportedly reduced intraoperative bleeding [17]. 
TAE may also control bleeding from vertebral bodies in 
hemothorax caused by spinal fractures. In cases where 
extravasation within the vertebrae is difficult to identify 
by CECT owing to interference by the bone, angiography 
may help determine the diagnosis. Thus, we propose a 
management algorithm for hemothorax caused by spinal 
fractures (Fig. 3).

TAE is a relatively safe procedure for hemothorax caused 
by spinal fractures. Spinal cord ischemia is the most serious 
complication to be avoided in this procedure. The Adamk-
iewicz artery originates from the T7 to L2 vertebrae in 95% 
of cases [18], and is the preferred site for spinal fractures 
that cause hemothorax. The complication can be prevented 
by ensuring a lack of blood supply to the spinal cord by 
angiography before embolization and selection of appropri-
ate embolic agents [17, 19]. However, a few cases of compli-
cations related to spinal cord ischemia due to embolization 
of unrecognized radiculomedullary arteries have also been 
reported [19]. Magnetic resonance imaging or CT angiog-
raphy can identify > 90% of the Adamkiewicz artery [18]. 
There was one case report in which CT during angiogra-
phy was reported as useful [20]. These diagnostic methods 
should be considered to prevent spinal complications.

Conclusion
TAE was recently recognized as a good treatment option 
for arterial injury. However, it may also be an effective 
bridge to spinal fixation and/or an alternative to thora-
cotomy in case of hemothorax caused by spinal fractures 
in the absence of an obvious arterial injury.

Fig. 3 Management algorithm for hemothorax caused by spinal fracture. CECT contrast-enhanced computed tomography, TAE transcatheter 
arterial embolization
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