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TRIFEAERGEREFAEITTOh TV ZOMDEETIE, ENBD, ERBD, PTCD & &EH
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Iﬂ:':.;-% 4, 5).

R

KT v — Vg, 7o — MR GE
1) % HARIRENFII S Ofiii s BICEE L,
FITIE i & 72 1 B S 3B 0 B kG o
SRBHICOWT, Hidks oM Y725,
BEREB X ORI A WA, AT SHE
WX o TEMLZ. Ttk MAERKIZEX%IC
o TR L 7z, SEORIBIZFER Z & I124
FHL72. RREIMIZ19974E4 H % 520024E3 A K
HZETT, MRIEFTLCIERE Lz, xf5jbE
%13 H AR E SR 78 & o i ik 2% B 2330t 7% T
Hoiz.

MOk

o] 25t i B3 146t e (&3 62.7%) T
B o7z IRIERE AR O HeE #E1342,43651 T,
ZDH B LCIF3LOFTH -7z (F£2). JH
IR I AN BAEE B % B < & 24181 D525 D
0, BHIENEZEHR R (Open Cholecystectomy, LA
T OC) %4051 T0.35%, LC %3201 T0.65% &
WIHSAEBETH- 72 (F2). 2020160
LC TONRERG 2 sEMIC &Rt L2, Bk
96:105C, FIHEMIE56.6/ Th o7 (£3).
Miwr W RS AREDS16661 & i b % <, K
WTEBMEHERTH -7 (FR3). EEHTIX
1 EBIZ37h HA4BI D5 T, WA A3ER
Doz (F3). MHEIRG O 0
IR HM4.8% LIk b £ <, KRWTHRIFE, A
WERL o7z (£4). BEOEBIIETSH
HEEH56.7% & PHU EE EDTWd, w4
HEWT $33.8% LM ERTH -7z (£5).
B ORKX TSGR L 2o 72, O
BRHXTr Yy F7ICHE L 72D 0 5Tk

H LG SN T (£5). JHELAL O
BB ORED D D, HIFEIR 556,
JRFEBYAR H3260C, A MR, FFhK, T+ 30,
JRFEE E PR E IR DS 2B CTH - 72, PHE
O FE RIS A 251.7% &R Ea s
B, KWTHERE, KREHA RER EH31.3%
T, R FEIERS 5%, RHSS% TH - 7-.
JIF 3 FEA 0 IRg JUY U JTH 8 4% S Al R 1 I 7344, 3%,
NH 3% 45 2RI A325.9%, Hartmann's Pouch (JJHZE
FHIE) FEERFA6.5% TH o7 (£6). HEE
WLBE O 1R 113 F5e 8] D B S TAT - 72 B D 0560.2%
LAEHUER DTV (£8). WEORER
03 6 4E H A 5204 H X THYFEAEE T65.6%
ZHO TV SEUTFH17% & BN E 2>
72 (7). HEEZWRHNIMH2366.7% T -
7ehs, MWitEH328% &% <, HITIF4EM &
HWETHLBW S NIER BB A SN2 (R
8). BUWrORKEL 7 o 22 FERIINIT O 23
D% <63.1% T, R\WTHIE23.1%, BE%E
JERA.6%, ZDMT7.7%, RIH31% TH - 7-.
JHE R OB W O J 5 Tld ERC 28Ik b %
<394% T, FL—CHRLHEHBETORR
B EPKRNTE o7z (£9). CLUS Tighr
TEEBIVETH - 72 HEEED I
FBHIE TR S % { 71.1% T, RIS T Tl
1318.4%, FAit AL D Z DD EFEH.5%, A
1% Td - 7= FIEEHR O PWERTI RIS Tl
T ORI A PASHA28.6%, IR 22 A A
21.6% &% <, R THEIEGE T COBEIRES
P8 AT15.6% TH - 72 (£10). FHibst Tt
ENBD %%.0% T% 7> 72. fEFE O T
AT & VT T b7z b DA%66.7%, i
% 0332.8% THh o7z (K1), WHHEO LM TR
W1 H BHA % h - 7245, 3H B URIZATDIL
bR, SHICKHMAREEL C2LTbh:d
DLASNT (£1D). 2 HUFEOERITTD
N7 05300H 0, HEFMH O (IF) &
22l Wy 4 % ENBD, ERBD 7% E 5% 0o 72 (&
12). MHEHEE O T % T 56 (2.5%)
ANz, E09H bIRERE ISR T 5581
260 CHIHIEA3BI T - 72, MHEIRG ICREK T
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b Tk

1. SEFIOHEARREH
a) BHID (HiEkHr v 7HFe. &)

by Pk -
c) Wl
d) FEm 1. BRESET Al 2. BT

e) FEAH (HEHEBH)
0 Tkt (FHEa% - fMhhtiik)
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5. Zofl (BRI : )
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2. WeEZW OB
a) ERC(P) b) PTC(D) ) CT d)Us
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A, EBIRE I 2 W EEREO JiEk
1. o) EIESET T4l b) BT ¢) T D1t d) "8
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0 MEE (k) PRE (BRI )
6. ZoORH
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a) REFFHERER ( )
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1. 4l 2. itk (GERA B : i POD) 3. 19
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a)
b)
©)
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c) A
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¢) Performance Status © ( 0. 1. 2. 3. 4. £H)
3. A (AR A H

VI RHE R O RER 555
COIEBE TROSFIIUTRDDLELLES, ENIR) T3,
HTIZTHIDIZOZFLTF X,

>lem L <Iem
B e (k1 & Y 5 1)
Strasberg @434

A : bile leak from a minor duct still in continuity with the common bile duct

B : occlusion of part of biliary tree (injury to aberrant right hepatic duct 7 &)

C : bile leak from duct not in communication with common bile duct

D : lateral injury to extrahepatic bile ducts

E : circumferential injury of major bile ducts (Bismuth class 1 to 5)

ICHK
1. Strasberg SM, Hertl M, Soper NJ. An analysis of the problem of biliary injury during laparoscopic cholecystectomy. J Am Coll Surg. 1995
;180 :101-125.
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#2 SEOREOBS X ONEREG ORI, FEERE

1. JRZER AT O WAL 42,4361
i HELFF) JIE 5 1 Ak 11,436%1
RIS T ISR A 31,0001
NEESE A 58 2 2 25651
2. IEREPEG OB (IERAER 2 &) 270f1
SR ASSEASAE 51 261
My AEEE B 361
JIBSE TR O HEFHRS G 24141
3. MHESRE DT GhE B 241151
I a7 15 22011
ot R i 1) 2141
4. MRESRG O BE
WEBTOHE B 0.60% (256/42,436%1)
BB ToHE e JEL 179 E F 4 M Al 0.35% (40/11,43641)
T T IRFERG AR 0.65% (201/31,00061)
sk 0.57% (241/42,436%1)

F 3 UREST T HFENE Al O IHIE TR EHE B O F A

1. MR, e

MR (B k) 96/105

A 56.6 (21~88jk%)
2. il (EEH D)

1) IR &R A e 16651

2) 1B PEAREE % 1961

3) IHZE 4 1961

4) BN R RE 7

5) JHZERY) — 7 5

6) BPEIRFE S 441

7)Mirizzi i B 25

3. SEEERNC A RERIEL (1997-2001)
AERE 97 98 99 00 01 &t
REBIR 44 43 39 38 37 201

4  JREIRG O #5 HEEEOE LR
A SEBIEL (%) 1. #EFoRE
1) ¥R 90(44.8) R SEFIEL (%)
2) W 44(21.9) 1) ERo- IR 114(56.7)
3) FilFiE 12 (6) 2) SEAHERT 68(33.8)
4) FEIFE 2 (@ 3) Z DA 10* (5)
5) MHHAT + A 6 (3 4) A 9 (4.5)
6) LI + NS 2 (D &t 201 (100)
7) RREEE 18 (9 * 7y TR, BRAE, R L
8) 414 X Ik 9 (4.5) 2. oK
9) BIF4E 8 @ AR IEBIEL (%)
10) Z DA 6 (3 1) $irEEE 118(58.7)
11) =9 4 2 2) $liRYE 43(21.4)
&t 201 (100) 3) BBl 13 (6.5)
4) 2D 9%(4.5)
5) A 18 (9)
At 201 (100)

* )y FE
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#6 JHEIBEOR B L OEFRE LI DR #£9 MBMEEZHONE (WitkZWREFcon, =H
1. BHEORN »h)
i TEBIE (%) A TEBIEL (%
1) ARZEAE S Bl SR 89(44.3) 1 Eq;;gﬂigﬁﬁg o)
2) IHFEE R AR IR 52(25.9) ERC(P) 26(39.4)
3) Hartmann Pouch 3] Bt 13 (6.5) PTC(D) 8(12.1)
4) Calot = ffj 11 Ifil L P 1 (0.5) 2) T (s
5) At P IH 8 3 52 IR 12 (6) CT 5 (7.6)
6) HH 28 PR 3 e 15 8 @ uUs 3 (4.5)
7) % DAt * 2 D 3) BEEPI
o A s
* I AL 7 1) TERIIE TR 14(2(1:2;
2. JHEEELH ORI 5) Mk gkt 2 (3.0)
JIR ZE45 WL ERIR SEBIEL (%) 6) 1M 3 (4.5)
1) W DBt 121(60.2)
2) ik B g 49(24.4)
3) Z DAl * 12 (6)
N 19 (9.5)
&t 201 (100) S 0y D
S 10 WEEROWTR
LTy S e
e L -k RGBSR A B 8H )
T g & 43(21.6)
o 23(11.6)
Hﬂi‘fﬂﬁ % W& 6 (3.0)
[ . 1<y :
BT WEORRE AT 1 a0
) SRR (%) WREBLT T i ARG AR 2 (1jo;
SELLT 31(15.4) Hf:j T”’j%; 3 (15)
6~ 104 14(21.9) A 1 (05
1 ~154 49(24.4) . 12 (6.0)
16~ 204 43(21.4) Toft ENBD 2 (1.0)
21~ 254 7 (35) ERED 2 (1.0)
2641, | 17 (85) gﬁgﬁm 3 (15)
it 10 6) e IR 199 (100)
&t 201 (100) ait
e S o FIL HEHEHO K]
# 8 NHEIEE O WrikE ] B SERTH (%)
R SEBIEL (%) 1) A 130(66.7)
1) fhirp 134(66.7) 2) itk 69(32.8)
2) itk 66(32.8) MitR0H 5
Mitz0H 11 mitg1H 19
i1 H 17 2 A 6
Mita2 H 4 Mita3H 10
Wit%3H 10 46H 5
461 7 7.9M 5
79H 4 10-14H 3
10-14 1 4 15-21H 4
15-21H 4 22-28H 0
22281 0 29 H LhRg 1
29H DLk 5 A 11
3) A 1 (05) 3) AW 2 (05)
&7 201 (100) &8 201 (100)
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#12 2D BHEOWER (305EH])

TG SEBIEL (%)
1) BRI T4l 15 (50)
JB () E&mve 10
IO B, I P 2
JHE KL F—T L 3
2) WEIESE T FAl 1(3.3)
79y Tk 1
3) Z it 14(46.7)
ENBD, ERBD 7
PTCD 1
NV — VPR 3
A5 b 3

#13 HERE O (Strasberg 555H)

Strasberg % IEBIEL (%)
A 21(10.4)
B 8 4
C 14
D 90(44.8)
El 26(12.9)
E2 33(16.4)
E3 1 (0.5)
E4 2
E5 1.05)
A 5 (2.5)
& 201 (100)

BRI NAIH PRI 25 3 & IR AS & A3 16) & &
PEEREER DB TH o 72, &R ICHHERE O
Strasberg 735 Tl Type D % b % < 44.8% T,
WAT Type E20016.4%, Type E1012.9% TdH -
7z (313).

EA

JiE Je 2 T IH Z2 4 AT (LC) 13 19874E 17 5
A @ Mouret®’, 19884F |2 Dubois”’, Perissat®’ &
KXo THGSh, 2ok, WRBICERL
PREERE FE ORRHER TR & LCEag L7z, EN
TH1990ED ST TS . Lo LYah
SEPHETH HIHERS IEMEE 20, Wb
FRBB RS TN a2
BT % &9 % TRPHE SR Twa 2B,
ENTIZHARNESGEN AR TOT v 7r— Ml
2 (1990-20094F ) A51990 & W f7 b TH Y,
20094F F T2 LC #%349,668%1H, AR HEM X
2.317BIDOFHEHD ) FHEFIF0.66% TH - 72.
ZD2,3178h, A ICHH L 72 b 013150841

(65.1%) C, MR IHIHE L 72 D D 13809651 (34.9%)
THo 7z, HEHAILBIRGE 148161 (63.9%),
HFE 406151 (17.5%), % DAB253%1 (10.9%), EBHL
ARBH1561 (0.6%) TH - 7.

HANHENEFEEZTOT v — MR
BHEGZZT TR, ERNZHETH L7290,
JEEIBGE OZWICE T 2HA R, HHFEICHT A
HHIE W, o TRT V7 — MHEIIHER
BIZWEK > Tirbz., K7 v — Mil&T
(&, LC#%31000%1 5, HHA 4513256610 T,
FHEFRIF066% TH Y, HANBEGENEEZO
ARG R EZIZF CHETH o 7. HEREGO
HE 52 75 W IR R AR v 7366.7%, 7% 2332.8% T,
b HANBIE R E S O R & R0
FERTH oz B TH12% IZMiR4H LIRS
E Y AR

WA OMMEREGOFEAERIL £ 54)TD
Nuzzo 5" 13042%, A7 = —F ¥ @ Waage 5
2130.40%, A A A @ Krihenbiihl &' 130.3%
AV ¥ — ® Van de Sande 5'130.68%, 77 ¥
)V @ Savassi-Rocha 5'7 130.8% & #t45 L T W
50, INLIFHKWKE ZIBEREOHRD
AET, HiREEINL TV RV, REO
Dolan &' 13 JIH8 PR 2 6 & L 72 HA5 1R 15
IE BI44975) % AR RN HEFT L, 19924 130.25%
TdH o 72D REITHA L, 19994 130.09% T
Holzb LTWwABHD, TEFREIETHIZA5% &
WELTWwS. £724 %Y 7 D Gentileschi 5
993, retrospective 2 M 5F L 72 BE (641951 ) &
prospective \ZIRET L 72#F (729941 ) % IR L C,
NHE R D FE A FHSZF N2 0.26% &£0.22% T
HY, IBEBEGEEID L —CEOHETHRETS D
DTHY, FEREDOATH RAERDFERIZIIH
BLawEdELTwa.

JHEEEORRE LTk, X7 7 — T
B, MNEE, KREHR HELEPHITH
N7z, RELGUITAHLBEMORT-&, #iF
MoORFIZHTFons, BEMORTFE LT
WA, KE, WHPNERLZET, WEHNOR
FELTREIANER, REH, BEBRETHL.
Strasberg 5" D 45 T2 43 (misidentification)
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TN & HEEE L AR T AL AR b % <,
Z OMIHIFE RENRE 2 R L Rl 54
BB 5. F AN 2 B (technical error) &
L COMHFEE OB, @QIFREBICELSAD
T EC, WRHSOIRE 0L, @BIEME D35
EHIFTNAS.

NHE R4 O B W R 1205 A366.7% THi £ A3
32.8% TH o7z, MithTDH2HM % &ML THh
SHBAT 24 545% A b7z, HANBEE
REETOT v — PR T b AR
L 7= B1365% (1508/2317) C, #ii %12 HI B L 7=
11334.9% (809/2317) & \ZIZAREDH L Td -
7z MHIHIBAL, TS OMENT X B A
Z2F L, by REtoklie, 7Vy S
WX BRI HIChA DI L, WIS, L
P BEEL T2 OMERSLZZWIZHE L 2o TH
HT 2563056 0wtz LT05.

JHEHEG 2R3 5 LRo—D2E LT,
19954F |2 Strasberg 5 13 "critical view of safety
approach"( LL T CVS) Z &M L 727, 2 i
Calot = DJHFEH L HIEBY IR O JH P % 15512
FlIEEL, 2AMERICIALOZMHERL T2 L)
HT2L )b THL. EoOMIZHMHHE
WY R AR AT R 2 T, R
BEOETZMPIIBRT 2 kb iEShTn
5. HEHELIIOVTIEXBE VD DO
—ETH LA, WEEMED LT R, Y,
TREMEEY SERIED 7 & 249 7 hv s &
NTVBY, EHRITIEE > TWA . Buddingh
SPIRZENLDHPFEIIOVTOLE 2 — %47
vy, CVS I HE 1 % B < gold standard T &
5LLT, §XRTOHNBENCVS 29 X9
WCHER L T b, FRFFHE L Tilic b HSE
SR & SHERIC ) 20 o CTH M % o % "fundus
first"” & %>, "dome down"® Vb B D B
575, evidence & LTI L T, F7
"subtotal cholecystectomy"® & \» 5 T IHZE D BE %
—&R, HHERMIZFE L T, FHIERORME % /D
RIZEEDLHFELHESINTEL. ThbHD
77 30 SCHRIY IS 1 evidence 2372 W A8, FEERD
R TIR X {flibh s HiETH 5.

NHE SRS a0 O 5 B B Ty, JEIRESE T
F, FHDAICHTEHEIND D, FhEh
71.1%, 18.4%, 9.5% TH - 7. BAEFM TI
R ERE A PSEA28.6% L ik b %, KW TIH
BEZR2WGW A 2521.6%, NHE 6 4 )& H311.6% T
BHol2hs, THUINI S B4 IBE )T AT
NTBY, ThEhOHisRL/RHE ORI
EoTWAWALRTTu—FhHELDLEZ
bhbd. DX BEOMNOBRIIHE
7%, HEBoRE S, (LE, FRIZX S THE
INDD, TOBEMBRIISSRDA & —N
YT avBRELELRVEIC, MO L
BERLTEIRTRETHL., 72, ST
T 2, BABICRAT L TIT ) id, i ofk
BB EOWS I L o THRO L RETH
B0, JERESE TN ORBAR NG AL, RS
THBIBITIXETHA ).

JHEHG O TE L HWLNR L DR
32Td 5. Strasberg 573> 13 AT B 2 &
WIHE £ TOHEGEZSMIZHTE L TWwE. 20
9 % E1A 5 E5id Bismuth 53 % > TWw 5.
K7 —PHABIZEL AL type DI D E <
44.8% T, W\T E2 16.4%, E1 12.9%, A 10.4%,
C 7%, B 4%, E4 1%, E3 0.5%, E5 0.5% & \»9 %
HE 5345 Tdh - 72 Neuhaus 778713 & 5 12l 2>
CAIHS B4E CTL2BEICHHH L T 5. Clip I
LG, PAERE P TEL TV
AU TH B, Stewart-Way 27 5° 1Z Class 1 2>
51V I TOAIZHEL TV D. 2O
RO F TEDTVLDOHIHEHITH 5.
FEH 53T X Class 1: 7%, 11: 22%, 1L 61%, IV:
10% EHE ST 5.

RIELTIILC D, SHITERRETERAENRC
BN ASZERIN, BB TS
15 M AY DS IR A% > T A, F 72 Natural Orifice
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Bile duct injury during laparoscopic cholecystectomy, 1997 - 2002
A multicenter study of 201 bile duct injuries in 31,000 operations in Japan

Atsushi URAKAMI, Tsukasa TSUNODA, Takaaki ENSAKO, Yu MUTA,

Yuko AOYAMA, Haruaki MURAKAMI, Hisako KUBOTA, Masaharu HIGASHIDA,
Yukiko KAWABE, Kosuke TSUTSUMI, Yoko HIRABAYASHI, Hiroshi NAKASHIMA,
Yasuo OKA, Hideo OKUMURA, Hideo MATSUMOTO, Kazuki YAMASHITA,
Toshihiro HIRAI, Masafumi NAKAMURA

Department of Digestive Surgery, Kawasaki Medical School, 577 Matsushima, Kurashiki, 701-0192, Japan

ABSTRACT Bile duct injury (BDI) during laparoscopic cholecystectomy (LC) is still one of
the most serious complications of this procedure. An investigation involving a large number of
cases has yet to be performed in Japan. Therefore, we carried out a retrospective multicenter
study to assess the incidence and characteristics of BDI in Japan.

A questionnaire structured to focus on BDI during LC was sent to 233 hospitals affiliated with
the Japanese Society of Biliary Surgery. It included: the number of LC’ s during a five year
period (from 1997 to 2002), the number of BDI' s, gender, age, preoperative diagnosis, site
and type of injury, Strasberg’ s classification, suspected cause, timing of diagnosis, primary
treatment, secondary or further treatment, and prognosis in patients with BDI during LC.

Two hundred and one cases of BDI amongst 31,000 LC’ s were reported with the incidence
being 0.65%. Of the 201 patients, 96 were male and 106 were female, the average age was
56.5 years old. Cholecystolithiasis and cholecystitis were the operative indications in 89.1%.
Regarding the site of injury, the common bile duct was involved in 44.8% and the common
hepatic duct in 21.9%. As for the type of injury, partial injury occurred in 56.7% and transaction
in 33.8%. Type D injury was the most frequent (44.8%), followed by type E2 injuries (16.4%)
according to Strasberg’ s classification. Severe inflammation and misidentification were the
two most common causes. Although two thirds of the BDI' s were diagnosed intraoperatively,
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sixty BDI' s (29.9%) were diagnosed postoperatively. The primary treatment was open surgery
in 71.1% of the cases. Laparoscopic treatment was carried out for 18.4% and non-operative
treatment was used for 9.5%. Thirty patients (14.9%) required second or further procedures
including open surgery, laparoscopic surgery, or radiological interventions. The overall mortality
rate in LC was 0.016% and the mortality rate after BDI was 2.5%.

The incidence and mortality of BDI in Japan were found to be similar to those in other Western
national surveys. Misidentification could be avoided with more surgical experience and the use
of the correct techniques. Delayed diagnosis should be reduced with meticulous follow up after
LC.
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