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Abstract

Bile Duct Injury during Laparoscopic Cholecystectomy

Sung Won Kwon, M.D,, Dong Sup Yoon, M.D, and Hoon Sang Chi, M.D,
Department of Surgery, College of Medicine, Yonsei University, Seoul, Korea

(Background/Aims) The evidence that there is a significant increase in the number of bile duct
injuries(BDI) during laparoscopic cholecystectomy(LC) is debatable, Through retrograde analysis of
BDI, we aimed to find the possible preventive methods of BDI during LC.

(Methods) We experienced 9 cases of BDI from 521 consecutive LCs. Clinical manifestations, diagnos-
tic methods, type of injuries, factors causing BDI and management of injuries were recorded. Mean fol-
low-up period after operative treatment was 28 months,

(Results) The incidence of BDI was higher after LC than open cholecystectomy. There were 6 BDI (3
cases found intraoperatively and 3 cases postoperatively) requiring biliary reconstruction and 3 bile
leaks were treated by endoscopic retrograde biliary drainage. The methods employed for biliary recon-
struction were biliary-enteric anastomosis (5 cases) or primary repair (1 case), T-tube stent was used in
all cases of biliary reconstruction, There were no deaths and all patients returned to their pre-injury
activities after definite treatment.

(Conclusions) It is suggested that all suspected BDI after LC require management by a combination of
interventional radiology and endoscopic interventional techniques. Surgery may be required if there is
complete obstruction of the biliary tree or diffuse biliary peritonitis due to continued bile leak. Early
recognition of bile duct injury is crucial to decrease morbidity and mortality rates, To prevent BDI dur-
ing LC, dissection should be done near the GB side rather than the CBD side and minimal use of elec-
trocautery is necessary, Conversion to open surgery should be considered when the exposure of Calot’

s triangle is difficult.
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Endoscopic retrograde biliary drainage (o]}
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7} 7F53 ¥ minor bile duct injuryZF 3¢(0.58
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Table 1. Pattern of the bile duct injury in 9 patients (Classification according to Strasberg)

No. of patients (n=9)

No, %
A : small bile ducts that extend in the liver bed or from cystic duct leak 4 445
B : occlusion of part of biliary tree 2 22.2
C : type B without occlusion 0 0
D : lateral injuty to extrahepatic bile duct 2 22.2
E : circumferential injury of major bile duct (Bismuth classification 1-5)
El )2cm 0 0
E2  {2cm 0 0
E3 preservation of confluence 0 0
E4  stricture of confluence 0 0
E5 combined CHD & aberrant Rt duct injury 1 0

common hepatic duct
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Table 2, Local risk factors of patients o] )& & Qledl, T 954 HElE Q% THE
Risk factor Patients(n=9) Bo] Nt 454 WEr} 4d2 713 B (Table
No, % 2).

Fibrosis or scarring at 5 55.6 4, ST AH| &AFA| DA FlTH A7) L gbe
Calot's triangle e <ol B AE £ B0l 3, %
Acute cholecystitis 1 11.1 F7) 69, S T WA AL Hok 25 &
Local bleeding 2 11.1 19, A% 22 T 1090]A0H, HF 632 =
Anatomic anomaly LT adan e ¥ Que 2ol Be 5o o
Fat in porta hepatis 1 11.1 NZag @ w8 AR A S A £40] oA

. . = A%, 29 ¥ Endoscopic retrograde
Table 3. Presentation of injury after laparo- oo e R P g

scopic cholecystectomy cholangiography (°]3} ERC)5& Al&ste] &4
Symptom Patients(n=6) B9 E &¢18H¢itH(Table 3, Table 4),
‘ No, % 5. H=A| &4A|9 M|
Jaundice 1 55 e F 4749 349 (Type B, C and D) F5%
Pain 5 27.8 9 3R F7he] E43o] oA FE-Aol AR
Anorexia £ n2 FEEe PP £ F 228 6ol F type
Bile peritonitis/biloma 4 22,2 A injury7}h 49 91%=dl, 39914 ERBD, 1] o]A]
Sepsis/cholangitis 1 5.5 © g Al sl A 23 AT} Type B
gleus - 3 - 167 injury® Roux-en Y& ©=-F4E% <, Type ES
Excludes 3 patients whose operations were _ _
converted to open cholecystectomy injurys= $ELE-A AR EFEE AFs T
(Table 5).
Table 4, Diagnostic studies for bile duct injury 6. M= o SHE 9 AU
Study Patients(n=6) g AR F BT 49 7k 304 olgm
No. % (891 79 - 529), FEA £FO AT AL 8l
o DT S e F WA, Whs g 1,
PTC ] 2 a3} 7geff 24, & FROF g A H 14, F
DICIDA 2 15.3 2 AE 16, A B 14, 5 g 2o} 14

Excludes 3 patients whose operations were
converted to open cholecystectomy

Table 5. Management of 9 patients with bile duct injury and bile leak

Method of biliary reconstruction & bile drainage patients (n=9)
No. %
Choledochoduodenostomy 3 16.6
Roux-en Y hepaticojejunostomy 1 5.6
Rt hepaticoduodenostomy 1 5.6
ERBD ~ 3 16.6
ENBD ~ 1 5.6
Biloma drainage 2 11.1
Primary repair 1 5.6
T-tube choledochostomy 6 33.3

’ Endoscopic retrograde biliary drainage ’ Endoscopic nasobiliary drainage



st3zietse nists| x| Korean Journal of HBP Surgery

=

GRS A 9] MEE A%
AA& 1} 2e Aoz Hude g
% vs. 0.3 9%). AR 2747 TduAeA o
Sge] Wl 2009 oF 16]9) W] g 2%y
tha geid gov’ v

=
s o R
9Fe minor injurye] A-$E A5 S F 4

S o

o o e
jrin} ol
of of

X
¢

o
i1
X,
)

=
£gol] ZFAFIA §9k7] wliell A
=g AR AR HY 2 dFdM e
AeA A £49 vgo] e
1ok o] =) e 29 (1.73% vs. 0.17%), TF
=7 vebd=d, o3 9
Al &4l TFAHAH, g 7|
|e2 v o) thek Bivt
171 wiFol2tar Azt Ect,
l&A BmA &4 TNE &
o] 29 gl 7]Ho] th27]
& ZAl o] AR Bismuth®HF
7b g, w2

7bg del zolm Qe

orlr ko2
§

Fir
in
W

o
o i
ot
ol
)

s
4

e

o 2y

i,
o 1:]_‘[1, “)’
o Wiy

AbEl A

o]

o 2 ol e
do ooy
2

B

2

;N

i
ol
o
gl
ol
i)
5

2 o
oy

o 42
Moz
2k

We rpr

i
o 2
i)

b

-
e
e
b
g9
rir
2L o
o

flo ok
9
i)
ko
e
E_,‘
[‘.91’

MEode du oM e oX
£
=
&
o
@
=
a9
olft
o
2
r'O
e
M
k=i
ol
¥,
e
s}
o

I - =
o )
w ok
U =)
oL W
e
2
-
2
53]
oot
i,

_,4
o, d
]
)
o
o,
e
pui

A
N
-~
&
S

b
oy
ot
O

o of ¥ 2
o)
2
)
2
>
rir
it
ol
s
©
>
2
tlo

N
g
<)
fo
i
mo

o
X
P
o,
2
i
£

4
Jo W
e
il
i)
o
A
o
jins
ot
Y
o
tlo
)
ok

fr
o
o
feu
i
3
&,
oy

o
l
o
l
it
Yy
o
g
0%.
o
ue)
oid lo
fo B Ho ot
N
> loopo o

)
RS

o T
N3
[ﬂ}"_’:
o
ol
onl
o
iy
)
n

s o v

2

it

o Y

it

rJ

o

o

a

<

o

w

A

g,

Y

.

N

o

=

QO

5

o
2

o r{T

B Aled dsx] g2
A}9] learning curve effect, THAA, Ex}e] =144
8oz Hg EF, A, 2T IR
27k BEAT A%, 3, sk EE AL
80 2 laserd) AL, clip failure 59 9J& & St

DA £ FE Fol BAA Eske B9t
tiRRoly, & F 274 FAolvt FF7F Vet
HEZ $& g der) FAEAY Ade A

@ #ao] Wasich & A7 A9 3eloM &

._..11.4._” s

ik

(33 %), A o sllAf 7Y
G AAEA FodAl
27} o8l A5t

A8 ST 3

4z
ol 3o
32
R

o
wy ol
oo K
2,
)
3
Eg:
oflt
N
'E
fo o
N

ol o
o
= 2
ol o
A
= ot
e
£ o
2

3

Ui+

o ffL
g
=
Ny
2 ox
NEE ﬂllo
s
%
ir 2
s, o=
2,
2,
g
Do
I
£

Lo
o
o (o
o
=2
=
R
i
o
ot
i
1y
v

al 2
'
Ok,
)

> P

© 3

T
o Jo yo o
R
Ps

ot

i

2

pr

o

s

S

>

[

i

o

o

2

2

B o

ZJ_'
w <
<l ) 23 collectiono] EelE
O

£+ intervention radiologyZA] H| <& A3}

ofof JHr}, gk ERCE Alshe] £4F F-919] &<l
2 ¥ 4] ENBD 1} ERBDE- A9 T 4 9ot

olgidt HEH A Fox B3 BE FEE <
g gy Babedo] B H A4 Bk w4
ol ME st EEA AAES Aldsteiof g
ok A WL &4 B9 295 9#@ey
Ao whet T2, dubE 0 2 bilioenteric anas-
tomosis7} biliobiliary anastomosis 2T} stricture”}
9 Ale Ao Hol lu, A5 g3 &4 4
£+ Roux-en Y hepaticojejunostomy”} choledo-
chojejunostomyX t} ischemic damage % FHHH
= stricture7} @ AA7)7] W&o ¥ UL HoR H
o gt 3% "ae] &3¢ golNE Ao
lcm o)At 79 choledochoduodenostomy-& Al
g ot gEA e F ATl #AH
T Ao g2E &4 79, &4 A7), 444
A7 Gl A, Az A, 9T oAty &
% Fo] gefahs A0 E Hol gl
Z G5 £ YA E A2

gis

i1
ool
§:)
o
rﬂ
e
o
£
3
e
o,
ot
™ o
o
of Ao

& glm Aol Aes Eol7)E B
et 837w g

ol FagH, o|AL H¥ FE T F

ool BaA o] gtk



£ 2942 AR Aol 3B 2T
clippingelut Aol a4 2= o]
A el Z71EAL st dY %

WBohe AL T H840) §1e AOE AL

1!

i

i

b

o,

el

)4

20

ol ol

1

2 o

d °F o

o OEI e

F'E 1= lO
o fu W
Ry = A
Job ot 2 +

oL o >

o
od L
[U.?‘_', N
2 ok
Y
;i' E&
o

i

o
utl

R
o
dob o ofy O &

o Hr
o gt
Ao
ro,

-
B
N

Ot m{n:
i
ol
oo
e
&
m.l), o4l
fru
O

oot
o
i
@
2
[e3
o
o
o

o)
. A e B g A HE)
G o] MREs} o B wEd] 48 o
A s F 2d o AN Wz

_;_,(_ -1 =
el Tav) BEEY e ARee 48

ofl
>
r
iy T
>
o
i
By

off L o

r fo o

%
ez BR3= o] "asta, Calotd Az
A A7) 22718 AAE AVgeof 3, 715
3 G oA Wl sofdth
3, 95 £ B Adee] e &4 7
o] 91z 2 o] Ao wEt ZElsjof o, =
A ojghojate] ofsf AlF Eofof gt

it/

&gs

1L, 18, by g3 ol A gk
78} 8) %] 1992;43:612-619

2. %54, AR, HA$E, AT, ¥R B
7 ZdEAEA NE g izl [ o
&2 B4 dleAsr|ehs)A] 1997;30:211-

3. Asbun HJ, Rossi RL, Lowell JA, Munson JL.
Bile duct injury during laparoscopic cholecys-
tectomy: mechanism of injury, prevention,
and management, World J Surg 1993;17:547-
552

4, Barkun JS,

Bakun AN, Sampalis JS.

Randomized controlled trial of laparoscopic

versus minicholecystectomy, Lancet

1992;340:1116-1119

.Barton JR, Russell CG, Hatfiled RW,

Management of bile leaks after laparoscopic

cholecystectomy. Br J Surg 1995;82:980-984

. Carl CL, Miachel PD et al: Iatrogenic injury to

the bile duct: A working classification for

radiologists, Rad 1994;193:523-526

. Davidoff AM, Pappas TN, Murray EA et al,

Mechanisms of major biliary injury during
laparoscopic cholecystectomy, Ann Surg
1992;215:196-202

. Garden QJ, Iatrogenic injury to the bile duct.

Br J Surg 1991;78:1412-1413

9, Joel JR, Ronald KT, Reoperation for biliary

10

11,

12,

13,

14,

15,

16,

17,

strictures. Surg Clin N Am 1991;71:109-116

. Kern KA. Medicolegal perspectives on
laparoscopic bile duct injuries, Surg Clin N
Am 1994;74:979-984

Matthews JB, Blumgart LH. Benign biliary
stictures, Surg liver and biliary tract, Vol I,
2nd ed., New York: Churchill Livingstone,
1994;865-894

McMahon AJ, Fullarton G, Baxter JN, O’
dwyer PJ. Bile duct injury and bile leakage
in laparocopic cholecystectomy, Br J Surg
1995;82:307-331

Mirza DF, Narsimhan KL et al, Bile duct
injury following laparoscopic cholecystecto-
my: referral pattern and management. Br J
Surg 1997:84:786-790

Moossa AR, Easter DW, vanSonnenberg E et
al. Laparoscopic injuries to the bile duct.
Ann Surg 1992;127:596-602

Moossa AR, Mayer AD, Stabile B. Iatrogenic
injury to the bile duct, Who, How, Where?
Arch Surg 1990;125:1028-1030

Oystein M, Anstein B, Audun F, latrogenic
bile duct injuries, World J Surg 1987;11:392-
397

Peck JJ. Endoscopic cholecystectomy: an

-115-



-116-

18,

19.

20,

Bt=7iEtE|el nrets| x| Korean Journal of HBP Surgery

analysis of complications, - comment, Arch
Surg 1991;126: 3-12

Raute M, Podlech P et al, Management of
bile duct injuries and strictures following
cholecystectomy. World J Surg 1993;17:553-
562

Russell JC, Walsh SJ, Mattie AS, Lynch JT.
Bile duct injuries, 1989-1993. Arch Surg
1996;131: 382-388

Schirmer BD, Edge SB, Dix J, hyser MJ,
Hanks JB, Jones RS. Laparoscopic cholecys-
tectomy: treatment of choice for sympto-
‘matic cholelithiasis, Ann Surg 1991;213:665-
677

21,

22,

23,

24,

Soper NJ, Flye MW, Brunt LM et al,
Diagnosis and management of biliary com-
plications of laparoscopic cholecystectomy,
Am J Surg 1993;165:663-669

Stewart L, Way LW, Bile duct injuries during
laparoscopic cholecystectomy, Arch Surg
1995;130:1123-1128

Strasberg SM, Hertl M, Soper NJ. An analysis
of the problem of biliary injury during
laparoscopic cholecystectomy. J Am College
Surgeon 1995;180:101-125

Traverso LW, Endoscopic cholecystectomy:
an analysis of complications - comment,

Arch Surg 1991;126:1197



