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— Abstract —

Use of a Postoperative Hepatic Arterial Embolization in Patients with
Postoperative Bleeding due to Severe Hepatic Injuries

Soo Hyun Cha, M.D., Yong Sik Jung, M.D.*, Jae Hwan Won, M.D.**, Wook Whan Kim, M.D.",
Hee Jung Wang, M.D.*, Myung Wook Kim, M.D.*, Kug Jong Lee, M.D.

Department of Emergency Medicine, Ajou University School of Medicine, Suwon, Korea
Department of Surgery. Ajou University School of Medicine, Suwon, Korea™
Department of Radiology, jou University School of Medicine, Suwon, Korea™

Purpose: Acute liver failure after massive partial hepatectomy is critical condition with high mortality. To
prevent postoperative liver failure from being induced by a massive partial hepatectomy, many doctors do a
minimal resection on the single lobe of the liver that might cause postoperative bleeding from the remaining
ruptured parenchyma. The objective of this study was to assess clinical experience with postoperative hepatic
arterial embolization to control bleeding from the remaining ruptured liver during the postoperative period.

Methods: This retrospective 4-year study was conducted from May 2002 to April 2006 and included consec-
utive patients who had sustained massive hepatic injuries and who had undergone a laparotomy, followed by
postoperative hepatic arterial angiographic embolization to control bleeding. Data on the injury characteristics,
the operative treatment and embolization, and the amount of transfused packed red cells (PRBC) were gathered
and analyzed. In addition, data on the overall complications and survival rate were collected and analyzed.

Results: Every case showed severe liver injury, higher liver injury scaling grade IV. Only ten cases involved
a ruptured bilatera liver lobe. A lobectomy was done in 6 cases, a left lobectomy was done in 3 cases, and a
primary suture closure of the liver was done in 2 cases. Suture closure was also done on the remaining ruptured
liver parenchyma in cases of lobectomies. The postoperative hepatic arterial embolizations were done by using
the super-selection technique. There were some cases of arterio-venous malformations and anomalous vessel
branches. The average amount of transfused PRBC during 24 hours after embolization was 2.36+1.75, which
statistically significantly lower than that before embolization. Among the 11 cases, 9 patients survived, and 2
died. There was no specific complications induced by the embolization.

Conclusion: In cases of postoperative bleeding in severe hepatic injury, if there is still a large amount of
bleeding, postoperative hepatic arterial embolization might be a good therapeutic option. (K Korean Soc
Traumatol 2006;19:59-66)
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ruptured liver parenchyma on the remaining left lobe of

liver (arrow).
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(Table 1) (Fig. 2).
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Table 1. Organ injury scaling of hepatic trauma. American Association for the Surgery of Trauma, 1994

Grade Injury Description

| Hematoma: Subcapsular, <10% surface area

Laceration: Capsular tear, <1 cm parenchymal depth

I Hematoma: Subcapsular, 10~50% surface area;
Intraparenchynal, <10 cm diameter

Laceration: 1~3 cm parenchymal depth, <10 cm length
11 Hematoma: Subcapsular, >50% surface area or expanding hematoma;

Ruptured subcapsular or parenchymal

Intraparenchymal hematoma >10 cm or expanding

Laceration: >3 cm parenchymal depth

v Laceration: Parenchymal disruption involving 25~75% of hepatic |obe or
>3 Couinaud's segments within asingle lobe
Y% Laceration: Parenchymal disruption involving >75% of hepatic |obe or
>3 Couinaud’ s segments within asingle lobe
Vascular: Juxtahepatic venousinjuries; i.e., retrohepatic vena

cavalcentral major hepatic veins
Vi Vascular: Hepatic avulsion

Fig. 2. Couinaud segment of the liver. Schematic segmental view (A). Couinaud segment system on abdomina computed tomogra-
phy (B). Note that; VI is segment 7, R isright hepatic vein, IVC isinferior venacava, VI is segment 8, M is middle hepatic

vein, 1V issegment 4, L isleft hepatic vein, I is segment 2.
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Fig. 4. Ten cases showed bilatera liver rupture and only one
case showed limited right lobe rupture with juxtahepat-
ic venous injuries.
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Fig. 3. Example of bilateral liver injury on abdominal computed
tomography (A). The operative finding shows deep lacer-
ation on the right lobe and segment 4 of left lobe of liver
(B).

%

Name of Operation

M Rt. Lobectomy Suture [ Lt. Lobectomy

Fig. 5. Six right lobectomies were done. Among them, 4 cases
were repaired with suture closure technique on the
remaining, ruptured left lobe. Three left lobectomies
were done. Among them, the one case was repaired
with suture closure technique on the remaining, rup-
tured right lobe. Another two cases were treated by
suture closure only.



— A5E 9 A48 UF D 8 BN £ F 1 B9 AREe §84 —

ment knitted polypropylene mesh (Marlex, CR
Bard Inc, Murray Hill, USA)E ©]&3F dAr]z £
B34 (temporary abdominal coverage, TAC)S Al
g3t T B2 o ool 4 EAIZF flojAn FFol
Atepzl o] Fof gkAgh Bul Bitees ste, 9AA 59
A< (staged abdominal repairs, STARs)<S A3}
BHATHG).

3. A YA Alzo| YUY

FE F FAH PAATH AlEs B3
< 6eEldA T A 27A o]F
(super/selection technique) Al&ER o 2d =
Sdg 28 F9E sk K A ke 7 AA
H dgdoz ofy] g ez AdeS APl
=] 3ol M e s or HIRGAQ F T
of Wit MAso] AU 3 oA 5 AAF
Algg BAA JHE Y L2RE 3ol 9
(left gastric artery) C2%E o+ Z4-$7F AL,

A & dE &Y dAFES A3 SAlA dE §-
o zREY &¥o] FA%E (phrenic artery) .25

L= 7h e, wpAE gk o uAAAS] %

A

=

(¢}

T oo oy e

2 2 2 o

=

W 718 (arterio-venous malformation) S 23 E =35
A$aAtHFig. 7).

<& el Ui Ades I, et SvtE &
o

Aol

Fol A%e 4ol gl olF 28 2t 44
ol
A

fre 4

of AlP=E Ut o] o]efo= 27le] FHoR
= 174 o] of|& BX]o o
e T AEE AU 18 AT

f

&
%o
rﬂ
2

Fig. 6. Photograph shows the right lobectomy status with
remaining ruptured left lobe that was repaired through
suture closure technique with 1-0 chromic cat gut
(arrow).

AYT YR FEFL BT 2.36+1. =
A% A% old 4AZ Bele] el YT HE 5
el 6.27+2.68 ©ele] wlmele] EAEHoR ofur}
A skeh (p€0.05). AT HE olojel= AM A
P74 9 oy JRAAE FAHAE 3 24 F 9
HYte ognola e 2 i gaFoR A%
AEE S HAIAI] fete] Argsilen s

Z7Hvolume expander)*1717] 913 L2 AF&-HA|

ket

Ho (=)

2 dF3Ud 5 sAE wAEgE Aled e 7,
£, 8% T 9 5o PYITLS DA Fdoh
Z 118 T 98l= AEst o F4 & Foln 28=
g4 FdHSo] obhd v Ar7)e FHom APYSHA
Bl F8 A% BHerE %, A3 5, 7 7
T A 5ol wsi Wt d¥h SuAolE 2 )
g Zo] T}

V. o &

2 AA3le} =A3lR Qe AdAlE, wEAbaL, Al

ARel 712 Q] SEAE Udsts 9k £

o
e BY B4I BR BEgoR RRED BT E
Z

gol Afele vlgEd(40~50%), b E3(35~45%),

= Anomalous branch mNon-selection

m Super-selection

Fig. 7. Among total 11 cases, super-selection was done was
done on six cases, non-selective embolization and
embolization of anomalous branch were also done.



sl

A

Bt 5E FAE A%

4 (hematocrit) 2]

al

2
o wslel uet v et

I ABT &

A 1949 A1

9)/g e 37

—

U

4

Eds

&

= Aol = 118

w23 AeH(7, 8).

=
=

& (15%) ] 1 %

olxe] =

AA A2 JFo] B 5

e

9,]

E
X

il

»AO
4

%

o|
-
ol
ol
1o
ol
Ko
oo
"

g
3
-
A
)
"

oy

, Helical CT 59

9l A4

PAY ¥ 3t
9 (gause packing),

1

R

5|
o

293
%217

—_—
o

il
iz

X

"

+

—_—

. X

Mo

TE %

H]

L

R

=R 2

Il_;’/%ﬂl At

ol

G

_~
o

= 2y 93 27

= ANg
SAAA L] Fol,

o)
A

71

o

3
A e 75l

=

o

e

s

Aol <

A

o A Fo,

sy

o

=
T

& ol
= "1

HoZE

s

N

AN

e}
H

o] ATH9).

=

o

w

o

_—

Nz

M

ol

I

A
kY
KB
=
o

»AO
A4

=

taTH14).

i<

4

= M3

X
B

%

~

o,

NAD/NADH ratio”} ®f

3

Redox theoryel <

F ol
A 2
M) S

=

[

L

.

2 10

o

3

A9
SR

=

=

g 2 4

A= om 18

3]

29 9 Aso] AFHEAY 118 2571 4

o 7t &5
Hoz dguol 9t 9

o123 Iek(15,16).

ki3

Eis

[¢)

ol

e}

o
ol

73
SHA

1<

1
A7)0l 5% YmAE 99

=

2] NADH”} mitochondria Well & @t x

pyruvate dehydrogenase<]
glucose7t oA thAtel] AREEA] 3

g3 o

pyruvateol acetyl CoAE o] TCA cycles &%

mitochondria®lxl TCA cycle?] +3I&%

citrate synthasel

#el
L

—
-

2}

eyl
_&.E

w

FATHLT). o] #H3Eo]

S

A

oholA

1

Al
~

#e Qe

&
=

ch:!

-, 7 7

=

2 WA Fe o o]ge] quA tiate

Wb AEow olold 14
H7} =),

il

[e]

P ol 2 5

S

Gapol| A ] v] A A 77F kA

He o

A<
Ly

ol

FApel| A

L

-

o] 934
2 S Hol

B Haso] dtk(18.19).

el

<]

419 50~80%¢l

p
.

],

S

RelA] b

2~T7% A=A T



ojm
ol
N

TH
KH

ol

tol A el A (super-selection

9

Al %=

A

Ane 4

J

technique)

gl H
Al Aoh(Fig.

S

ATH(20).

=
T

3}
=

A8

AE o 74

3

3

Al

Asensios©|

& HolA

8). 2y =7] Wi

g 5 152

Zke] 22

!

| 7ol A3

U b 427

tol 271

= =]
£ &9

of AlgEReH o

kel
T

R

=K

of

1-0 cat gut ©|

i

SHATH5). B AT-ollA

B3y

olp

4
g

s

ol

A

T

N

yea
T

TE

o]

o

ol AHEe AY

2 oy

CEEE

|

of #

oW
ol
ojp
oR

A

ol

ol
i
A

"

tol ZTh

S

=
T

3
<&

T H

& b

)
3

A
oo

AoA wTA 2 A}

o

%0

15

9]

i

7

a9y,

oS
B
=0
il
~

o

ol
Ny

o
Hlo

ol ¥
Mo T R
i aui
S
&;ﬂ%
) e
%@wﬁ
n 2k
mﬁoﬂ‘nau
o
Mﬁemﬁu
| N
b
<A ™
S
oo X
T ol !
Nrﬁa oo
o T o
el
T
Mo o B,
jast
oF T o
GUC
S
il ATﬁ_‘
HOmW R
R ol T
0 ~
@m_@ =
WooE R
o e
N
B
R
T AR
SET
No oy &
MTM% e
N
ol T
P
__c.e .EE
T oo
< ™R

o= Arle A7 ¥

AT =+ g 9I5| 2 A7

Ko

o
Ujo

—

Ale A= <

p
pu

A

8< ol d W$ mAA

s

Yol WA o

Qg mv 2 G

Alaztel sz 2A #FA5-HA drh21.22).

FAlER

3|
L

A=EH ol

L
R

A 2 AR

o

o4 714}, Gol

3]

2274391 ol

il

ﬂ

£ Al

& ohF Al

h
g

3|
L

pal

& du 44

=
[

wol Aol &7}

Fig. 8. The photograph shows super-selection technique. The

3
&

hepatic arterial catheter is inserted to the second order
branch of right hepatic artery that goes to right upper

lobe of liver.
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