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Background and Objective: Bile duct injury is a

devastating complication following cholecystectomy
with significant impact on treatment outcome. The
incidence of bile duct injury following laparoscopic
cholecystectomy varies between studies. This study
aimed to establish the incidence of bile duct injury
following laparoscopic cholecystectomy, and factors
related to this complication.

Methods: A retrospective descriptive study was
conducted in Srinagarind Hospital, Khon Kaen
University, using medical records of patients who
underwent laparoscopic cholecystectomy between
January 2009 and December 2018.

Result: In all, 771 patients underwent laparoscopic
cholecystectomy. Bile duct injuries were found in 11
patients, giving a cumulative incidence of 1.43%
(95%Cl: 0.71 - 2.54). All victims had preoperative
diagnosis only by ultrasound, had no previous
cholecystitis diagnosis,
variation. Conversion to open surgery was the only

and had no anatomical

variable significantly related to bile duct injury (OR
9.16 (1.85 - 45.46), p = 0.007). Bile duct injury victims
needed significantly longer hospitalization than
non-victims, 18.82 + 15.48 days compared to 4.39
+ 2.73 days, (p <0.001).
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Conclusion: This study showed incidence of bile duct
injury at 1.43% of patients and related to conversion
to open surgery during procedure.

Keywords: laparoscopic surgery; cholecystectomy;
gall stone; bile duct injury
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nsAnwiilemiaseiitamuduiusiunsiiavioth
vaLdu 19adf Logistic regressiontiiausan crude odds
ratio(crude OR) Ineiladedifien p value Youndn 0.2
gnAnign1sIATIes multiple logistic regression
model ATIVABUANIUYNFABIYDS model 717875 backward
elimination wag likelihood ratio test l@uaUUINAN
FUnNuSAIEA1 adjusted odds ratio wag 95%Cl lnatade
fifiAn p<0.05 Goiitudfynieana
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U W.A. 2552-2561 911U 2,159 ld Imamﬂmimmm
Aeuntin MIslY sample size faud 701 sneiduduly Fa
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1§38guag1aduuumNy (systematic random sampling)
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A15197 1 Demographic data

Tummsmlfuﬁ‘umimmmmmmmamiaamaaq 771
319 wva‘ummimﬁuaamimfﬂLﬁmmamaum 11 579 Fadn
Huforay 1.43 919 1w 9 T (95%Cl: 0.71 - 2.54)

ﬁnﬂmswIl,l,amsuagamlﬂmaqgﬂw (demographic
data) (m1571991 1) wundulngidunwendge 498 518
(iaaav 64.59) LUiEJ‘UmsmiumwﬂaqgmimmmimmLamma
‘1/|ammLLauﬂawumimmwmawamm ‘Luﬂauwlmums
mmwvmawaummeﬁuaﬂmﬂummu 490 579 (Sevay
64.47) LLaﬂuﬂawmmimmLﬁmmmamm 8 519 (Sevay
72. 73) Lﬂia‘umsmmmamwuﬁmmamaﬂmuﬁamumﬂ
'm 2 ﬂazfl,umem’mnuamauuamﬂmmdamm (p=0.775)
mwﬁamwaﬂﬂiuﬁmﬂimmm 55 miﬂmmmauaam’]
mamm‘u 65 U Seuay 81.84 Iuﬂamluumsmmﬁmma
waumawuﬁamu 56 LLaviuﬂauwuﬂWﬁumeﬁluma
mummama%m 53 U mm/m 2 ﬂauimmﬂmmuamq
uuamﬂmmaaam (p= 0.173) Aviluanie (BM) disegiu
Guanﬂiu%’mi‘wwm 24.73 1UﬂaJJV]11J1Jﬂ’13U’1®L%UGlE]
viethd 24.65 LLaJluﬂammeimmLﬂumamamm 25.72
futluianie (BMI) W 2 nquiuLLmnmﬂﬂuammuammy

bile duct Injury
Characteristic Total p-value
(n=771) Yes (n = 11)
Sex Male 273 (35.41) 270 (35.53) 3(27.27) 0.755
Female 498 (64.59) 490 (64.47) 8(72.73)
Age (yrs.) Median (min-max) 55 (19 - 89) 56 (19 - 89) 53 (29 -70) 0.173
Mean (SD) 55.03 (11.62) 55.11 (11.59) 49.45 (13.29)
Age < 65 years 631 (81.84) 621 (81.71) 10 (90.91) 0.699
> 65 years 140 (18.16) 139 (18.29) 1(9.09)
Wit.*(Kg) Median (min-max) 63.6 (37 - 105) 63.55 (37 - 105) 64.9 (50 - 84) 0.639
Mean (SD) 63.85 (11.09) 63.82 (11.11) 65.35 (9.43)
Ht.**(cm) Median (min-max) 159 (15 - 185) 159 (15 - 185) 155 (145 - 179) 0.174
Mean (SD) 159.02 (9.36) 159.05 (9.37) 156.91 (8.53)
BMI***  Median (min-max) 24.73(15.01 -43.52) 24.65(15.01 - 43.52)  25.72 (21.36 - 34.08) 0.256
Mean (SD) 25.16 (3.86) 25.13 (3.86) 26.66 (4.2)
Underlying disease
Diabetes Mellitus 135 (17.51) 132 (17.37) 3(27.27) 0.418
Hypertension 236 (30.61) 232 (30.53) 4 (36.36) 0.744
Dyslipidemia 111 (14.9) 110 (14.47) 1(9.09) >0.999
ASA classification**** 0.364
I 275 (35.67) 269 (35.39) 6 (54.55)
I 459 (59.53) 454 (59.74) 5(45.45)
Il 37(4.8) 37 (4.87) 0(0)
* » Wt. = Weight : Ht. = Height xxx : BMI = Body mass index
xxxX : ASA Classification = American Society of Anesthesiologists Classification
ATUATUNS YT 2564; 36(6) @ Srinagarind Med J 2021; 36(6) 651
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Jovay 30.61 99891 ABlsALUIUSOYAE 17.51 19 2
naulaluansnsiuetaiived1Anynieata UssinnvedUae
mﬂmsﬂiuL@Jmmmwsauﬂaummmmmammwm (ASA
classification)’ muimmﬁuawivmmmwmﬂa Uszandl
2 (class 1) 398@: 59.53 so9a3ufe Uszeanil 1 (class 1)
Fouaz 35.67 19 2 nauliwandefueg1aiidedAyne
anm
MNNRTLERITBYANBY (pre-operative data) wag
NAINIAR (post operative data) (M159991 2 waz 3) WUl
miauﬁlaaﬂaumm (preoperative diagnosis) E‘1’.J‘Lf[,'1/iiu
L‘LJuuﬂumumwiuLﬂEJﬂ,JmiEmLaU (galtstone without
cholecystitis) Souaz 80.93 599a311AD N1y qwmamau
LRUUNSU (acute cholecystitis) Souaz 3.89 A1IVINIT
aunTIAviuIANInel (previous ERCP) wusesay 7.78
NSHIAAYRINBIUINBY (previous abdominal surgery)

wudenay 14.79 nsasiaiiodfadelse (diagnosis
procedure) d@rulugtdunisnsia dansrv1aud
(uttrasonography) Sp8ay 85.99 594a91TUNTNTIVNY
AAUAUILLIWEN (MRCP) way nwsdneuiaunes (CT
scan) $o8ay 7.39 uag 7.13 AuaIRU szezna1iildlgn
(operative time) AssEg M 70 UMl nsTildanmsavi
HfnAeISdeInaedla (convert to open) wusoway 2.59
AMBWNINGOUNAINIFA (postoperative complication)
wudesay 3.63 dnilvgjidu n1saniden (bleeding), i

mmmwaiwuawa& (mtraabdommal collection or
abscess) VD) LLmammmma(wound infection) ﬂamm
mMsuinluseyiethilng me%waammmmmmﬂau
flufinnsuiniSusien ammamwuamﬂmmqaam
(p <0.001) sz&zIAUBULTINEIUIA (hospital stay) A
sugu 4 Ju sl,uﬂawlmmmimm%mammm 4 U uay
’Luﬂawumsmmwmawamﬂ 15 Ju wWisuisuay

A1514ii 2 Peri-operative data (Pre operative data + Operative data)

el bile duct Injury
Variable p-value
(h=771) (n=771) Yes (n = 11)
Preoperaive Diagnosis
Acute cholecystitis 30 (3.89) 30 (3.95) 0(0) >0.999
Chronic cholecystitis 18 (2.33) 18 (2.37) 0(0) >0.999
Choledocholithiasis 16 (2.08) 6(2.11) 0(0) >0.999
Gallstone without cholecystitis 624 (80.93) 614 (80.79) 10 (90.91) 0.700
Gallstone pancreatitis 11 (1.43) 1(1.45) 0(0) >0.999
Gallbladder polyp 64 (8.3) 3(8.29) 1(9.09) >0.999
Other 10 (1.3) 0(1.32) 0(0) >0.999
Previous ERCP* 60 (7.78) 59 (7.76) 1(9.09) 0.592
Previous abdominal surgery 114 (14.79) 114 (15) 0(0) 0.384
Percutaneous cholecystostomy 2(0.26) 0 (0) 2(18.18) <0.001
Diagnosis procedure
Ultrasonography 663 (85.99) 653 (85.92) 10 (90.91) >0.999
ERCP* 14 (1.82) 14 (1.84) 0(0) >0.999
CT** scan 55(7.13) 5(7.24) 0(0) >0.999
T- tube cholangiogram 3(0.39) 3(0.39) 0(0) >0.999
MRCP*** 57 (7.39) 56 (7.37) 1 (9.09) 0.573
Convert to open 20 (2.59) 8(2.37) 2(18.18) 0.031
Operative time (min) 0.088
Median (min-max) 70 (20 - 290) 70 (20 - 290) 90 (35 - 180)
Mean (SD) 76.42 (35.85) 76.19 (35.78) 92.27 (39.07)
* : ERCP = Endoscopic Retrograde Cholangiopancreatography
** : CT = Computed Tomography
xxx : MRCP = Magnetic Resonance Cholangiopancreatography
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A543 Postoperative data

Variable Total e duct Tojury p-value
(n=771) (n=771) Yes (n = 11)
Postoperative complication
None 743 (96.37) 737 (96.97) 6 (54.55) <0.001
Bleeding 4(0.52) 4(0.53) 0(0) >0.999
Intraabdominal collection 3(0.39) 0(0) 3(27.27) <0.001
Anastomosis leakage 1(0.13) 0(0) 1(9.09) 0.014
Wound infection 3(0.39) 3(0.39) 0(0) >0.999
Sepsis 2(0.26) 2(0.26) 0(0) >0.999
Pneumonia 1(0.13) 1(0.13) 0(0) >0.999
Other 17(2.2) 16 (2.11) 1 (9.09) 0.219
Hospital stay (days) <0.001
Median (min-max) 4 (2 - 48) 4 (2 - 30) 15 (4 - 48)
Mean (SD) 4.59 (3.66) 4.39 (2.73) 18.82 (15.48)

£

E3 E‘ / Es

TU‘VI 1 LLﬂﬂ\‘iﬂ’]iﬁ]ﬁLL‘U\?‘U‘UWUENﬂ’ﬁLﬂﬂﬂ’]iU’]ﬂL‘i]U‘UENVIE]U’]ﬂV]’]ZJ
Strasberg classification (‘1/|1J’1 Strasberg UagAuy %) .
Yn A ﬂamiiwmwamqLmummmmmm Ve vioth

flang mnmm‘uwaﬂmﬂwLa'lvmu’maaﬂm

4tn B ﬂamsamﬂumaa viethagu fiflanufiaund
7NNIBINIA )

¥iln C flon1357ve1 vievAdun AifauAauniinig
NeANA

szjum D Aemsanmaveniethivan unidwduwinliiiaa
miimmmamm

g E ﬂamimmLﬁmsuawamwaﬂmwm Tnguuany
mmmwawammwmaaaﬂ

o w

dunusvsatAvesrlsegiu wansnsiuegelived1fny
N9EDR (p <0.001)
Iuﬂammwmmsumwmawaum NUNIS
UIALUANY Starburg classification® (i‘U‘W 1) daulug)iJu
¥l A Sovay 72.73 mﬁimsnmﬁmmmeuiwmmumﬁ
Lﬁjmmmi (Non operative management) Sovaz 54.55
sesaaundu nsldarsdviothdkunisdeandes
(transpapillary stent) $p8ay 27.27 @wnsudadula

(primary closure) uaz nsviyaiutalug (Roux-en-Y
hepaticojejunostomy) viegaz 1 518 Andusesas
9.09 (113199 4)

} Pnransieseidadeidomenisianisuin
Lﬁlldwiaﬂwﬁiumﬁlmiwﬁuuul bivariate analysis Jfauus
#iflen p < 0.25 Fellwnldunazdanudiusiunisuin
Wusavioufann1siidngeifsmenisdesndes Ivisviun
5 sauUs b 818, dudiianie (BMI), ASA classification,
convert to open, operative time (increased every 30

151971 4 Characteristic of bile duct injury

Variable bile duct Injury
(11)
Type of bile duct injury (SD)
A 8 (72.73)
D 3(27.27)
Timing of clinical presentation (SD)
Injury detect during surgery 2(18.18)
Delayed identification required ERCP 4 (36.36)
Delayed identification treated 5(45.45)
conservatively
Treatment for injury
Non operative management 6 (54.55)
Primary closure 1(9.09)
Roux en Y Hepaticojejunostomy 1(9.09)
Transpapillary stent 3(27.27)

ATUATUNS YT 2564; 36(6) @ Srinagarind Med J 2021; 36(6) 653
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min) (115199 5) Tun153iAs1gvikuy Multivariable vndusieviatfannisidngaidsnisdendeagng
analysis 39l9@uUsiie 5 unmsizvinelagldisnig AdvdrAgynieada (OR=9.16, 95%Cl:1.85-45.46,
AnALUTRN A8 Backward elimination Fswuinddauus p = 0.007) (11577 6)

convert to open fanUsiAgandiauFuRUsAUNTS

a157199 5 Jadeidesvosnisuiniuserietfannswidageininienisdesndas (Bivariate analysis)

bile duct Injury

Characteristic Crude OR (95%Cl) p-value
No (n = 760) Yes (n = 11)
Sex Male 270 (98.9) 3(1.1) 1 0.572
Female 490 (98.39) 8(1.61) 1.47 (0.39 - 5.58)
Age (years) (mean(SD)) 55.11 (11.59) 49.45 (13.29) 0.96 (0.91 - 1.01) 0.110
BMI* 25.13(3.86) 26.66 (4.2) 1.10 (0.95 - 1.26) 0.194

Underlying disease

Diabetes Mellitus 132 (17.37) 3(27.27) 1.78 (0.47 - 6.81) 0.397

Hypertension 232 (30.53) 4 (36.36) 1.3(0.38 - 4.49) 0.677

Dyslipiddemia 110 (14.47) 1(9.09) 0.59 (0.07 - 4.66) 0.618

ASA** classification | 269 (97.82) 6(2.18) 1 0.199
Ivall 491 (98.99) 5(1.01) 0.46 (0.14 - 1.51)

Preoperaive Diagnosis

Acute cholecystitis 30 (3.95) 0(0) NA
Chronic cholecystitis 18 (2.37) 0(0) NA
Choledocholithiasis 16 (2.11) 0(0) NA
Gallstone without cholecystitis 614 (80.79) 10 (90.91) 2.38(0.3 - 18.72) 0.411
Gallstone pancreatitis 11 (1.45) 0 (0) NA
Gallbladder polyp 63 (8.29) 1(9.09) 1.11(0.14 - 8.78) 0.924
Other 10 (1.32) 0(0) NA

Previous ERCP*** 59 (98.33) 1(1.67) 1.19(0.15 - 9.44) 0.871
Previous abd. surgery 114 (100) 0(0)

Diagnosis procedure

Ultrasonography 653 (98.49) 10 (1.51) 1.64(0.21 - 12.93) 0.639

CT**** scan 55 (100) 0(0) NA

MRCP**¥** 56 (98.25) 1 (1.75) 1.26 (0.16 - 10) 0.829
Convert to open 18 (90) 2(10) 9.16 (1.85 - 45.46) 0.007
Operative time 76.19 (35.78) 92.27 (39.07) 1.31 (0.91 - 1.87) 0.143

*: BMI = Body mass index **: ASA Classification = American Society of Anesthesiologists Classification
*** . ERCP = Endoscopic Retrograde Cholangiopancreatography
**x MRCP = Magnetic Resonance Cholangiopancreatography
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