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Application value of retrograde tracing along cystic duct for
prevention of extrahepatic bile duct injury in laparoscopic
cholecystectomy
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Abstract Objective: To investigate the feasibility and efficacy of retrograde tracing along the cystic duct to prevent bile
duct injury (BDI) during laparoscopic cholecystectomy (LC).
Methods: Three hundred and twenty-four patients undergoing LC were selected. The approach of retrograde
tracing along the cystic duct was performed in all patients during operation, namely, after the supposed cystic duct
was isolated, retrograde dissection closely along this duct toward the gallbladder was performed, and if this duct

was verified to be the true cystic duct, it was clamped and then cholecystectomy was performed, but if this was
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not the cystic duct, the anatomical pathway was changed to seek the cystic duct for prevention of BDI up to the
completion of cholecystectomy.

Results: Of the 324 patients, the supposed cystic duct was verified to be the actual cystic duct or its safety site in
319 cases, was found actually to be the common hepatic (bile) duct in 3 cases, and aberrant right posterior hepatic
duct opening into the cystic duct in 2 cases. LC was uneventfully performed in all the 324 patients. The average
operative time was 64.3 (25-210) min, and the average blood loss was 7.3 (2-150) mL.Postoperative minor bile
leakage and fluid collections in the gallbladder region occurred in one patient, which were cured by puncture
drainage and wound dressing. No BDI was found in the other patients. The average length of postoperative stay
was 2.6 (1-13) d. No jaundice or abdominal pain was noted in the patients during one-moth follow-up.
Conclusion: Retrograde tracing along the cystic duct for prevention of BDI during LC is safe and reliable as well
as easy to perform. It can be used as a supplement to other preventive methods.

Cholecystectomy, Laparoscopic; Intraoperative Complications/prev; Bile Duct Injury; Cystic Duct
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Figure 1 Simulated diagrams of retrograde tracing method
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A: Typical fashion of the cystic duct entering into the common bile duct;

B: Cystic duct parallel to the common hepatic duct (entering into the common bile duct at a lower site); C: Cystic duct entering into
right side of the common bile duct passing though the rear wall of the common bile duct; D: Cystic duct parallel to the right accessory
hepatic duct before entering into the common bile duct;; E: Cystic duct entering into the right hepatic duct; F: Cystic duct entering the
confluence of left and right hepatic ducts; G: Cystic duct entering into the right accessory hepatic duct; H: Right accessory hepatic duct

entering into the cystic duct
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Figure 2 Intraoperative performance of retrograde tracing approach A: Dissection of the Calot’s triangle; B: Retrograde dissection
along the “cystic duct” (blunt or sharp dissection); C: Right posterior sectoral duct opening into the cystic duct (yellow arrow);
D: Clamp of the cystic duct at the safe site (green arrow)
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Figure 3 Cystic duct opening into extrahepatic right posterior sectoral duct in one case with Residual cholecystitis A: Preoperative

MRCP; B: Cystic duct opening into right posterior sectoral duct (yellow arrow) found by retrograde tracing

© WK 5] 238 S B 2 76 AT http://www.zpwz.net



52 PREMG, 0B “E AT HATI8 BRR A T MR B R VTP AR AT SN 450 v B R (L 139
22 FREHR (A2 5 ) B, RO AT 8 B vk AT BEABLAR i .

24BILCTF- AR EHEM, T IE, LCK
K100% ., F-AREFE]25~210 min, F1J64.3 min;
A EE2~150 mL, “F¥7.3 mL o U7 FARAYL
LA G BRI . I X A R BUR, AL
e, 2RI . G OBy dr; HAaARE R
ZIBDIM YR NA] . ARJ5AEBERRI1~13 d, F
¥ 2.6 do IMAREIZKWEIR . 8 & A5

=TT
I o

WP BDIRY 2 M 5 51K . AR B A5
B . SRk $E AR EH BDIRESETES
TRMWHF R s R &
MiENM"Y . LlRouvieredy'™ ' Hartmann
4% TR I U L 0 Oh A AR R T X Ay s
A E 2 BRI BON R RO R A
(intraoperative ultrasound, TUS) P21 SRf iH 8 1
5 (intraoperative cholangiography, 10C) 224 K
VRS I M a0t 52 2 R A AT A
(Ear e ) ST AR I ik AR
17 IR B T v 4 D) R 20 R it v A O I 4
XEETFEE AR BE G L W, R LC#E
e, BEARBDUR AR, K4E T HEAEH], HiXsL
TEA R RSB BT B R A, E R TR
WFIE) . MR 2, B ANRESE 2 B BDIRY &
Az, WO L EE ARV L A R B
FEME

EHIEAEMRSIHAFZERBDL (4 B 504 U)
bR m3Eah b, S5 A LCSERE, BE R —Foam
BB BDIAIE FIJ7 2, BIGATiB ER vk . A A I
H W LCENan b 2y, PROmAS S008 7 i o (H 4 1) 3C
Hk L I o AH OC SCHR T LAY 24 80 LLBE 25 4w 44 0 s
“IHREE T WiATIBER . 5ARZ W T AL,
WATIE BEVE R . FELCRIR AT 1 A
Joi o N0 B O TG re JIEL S AT U D 1 3 A 3 B 9
SRJE AR R IC AR B0k A PN IEE, DL
Sl HG AR, A R R o A Dy I S JIE S A8 B I 4 A
(2 AL o AN RS T TR SE Dy ELIH R, Uy Al
Je o LA UIBRRESE . A N PR AR AL, R
FHREEE, HEBEEDR. X2 HRAARNRZ
Ak, PRI o — R Be BB HE &

e, AT R MU R H UL Y 8 i B A 45 f

© WA )T i [ & F I F 2P H

T 52 o A A4 A g 22 4 S A7 o) IR R U 36 4 T 0
B, W R BILIRAE R A F N ARAE, D A] 2 A e
Z, JFUIBRRREE . WV IR A R (RLT
SR F AR AT e 4> B A B A ) W AT 8 B
SR BOZH R A FIE; BeRt, HEZORERE .
R B AS, LRI R BDL; A, £y EH b
Bl gk, AWFSE AE3240 LC b A7 I R
Mo ARl inge =4 . oEh “HEE” )5,
I FH 39647 3 S 3 r IR R R R O S, 4 RS &
3194 H S IHREAE 5 Dy 560t A 505 N A
HeaE AR A I A B A . (B AT
SBERYE, HASERTALC, LA B HAE T
I, JCIHABDIA AL, [FIEHA K& BAH] AT AR 5
EHRERSHAITBEERA W FRA: ) aTAR
WBFBDI, WiATiAERERIE, LCAr Bl “HZEE”
i, G RO B AR GEAY XN e B L
JOEL 8 0 O 7 1 96 A A R S, LA T L AR
TP 7 2 5 T e ko AR A AL, DA T A A e
BDI, ALAMIGIAR G K AERGIAT R, R 5
. ONE “IREET FoSZuCem, wgk
ST S NI B UL il a2 WS N ol AR o [
[ N e e M a1 R TR ) B 75 ER = A 1
DR B, B R, ANCAT RS R TR, X
Wy A LT B, JTROE 2 s AR b RS Bk i ok
K, MERG 64, 2470 % I Roux-Y W)
BRI H G5 &R WAEE R A DB A
2) #FAERME, AR ERKRMNBRE. TiIeARHE
SrEgh iy MRS R, HEW X ARSLAT R
L TR . M AR, 0l R RORE RN O
DA Sk i 3 4 R0 IE 2 T = A A5 A O 1 LB, W
SiA Hph oy an s s = . BRI A, L
B #8, AT TR VR N A A,
ARG AT 2ok R R 42 57 (b Sk A e s 3R R
PERRE R 120]) , EHVERERTE, @it bk
Y Re AR A SRS AT 4 B LA LA
(3) 7N %I 7538 K IR = A A e i) o 300 A7 3 B 1 o A
Wor e MR WiATIB B, DU B L E AR,
A mle FIE =M. 4 A8 T kAN
HAR S B BR300 AT 38 Bk BR AR A R
FMHELZS . LCRERGTZGTESEA, ik
FI W S A A7 AR AR AS AR 5 o (H AN SR LCHE ™ A% R FH 33
TiBER ML, W & IV AE G IR A A8 5, O R 3kE 45
o AW 5T I & BG4S AR S, H P 31 R A I

http://www.zpwz.net



140 [ 7 Ah

B & 528 4

7!

JEMRCP#EE, L, #friA
AR AHAE AR AT LG,

SN2, AT R VA — BB Y FR BDIME
BAZEAM . BAETESEO0 A, ARy HoA 1
B 77 1AM f2 Ab g, BRI IR i — 2D miF R 1
MR, AW TR ATIB BRI B BDI, I AL
JIEAE M 0 . R R Rl R A FLRE T
A PR RUVA SR T 2 Pl ERE M I DR X BE B
FERKL I

B ik R AR T A

S % Sk

[1] Sinha S, Hofman D, Stoker DL, et al. Epidemiological study
of provision of cholecystectomy in England from 2000 to 2009:
retrospective analysis of Hospital Episode Statistics[J]. Surg
Endosc, 2013, 27(1):162—-175. doi: 10.1007/s00464-012-2415-0.

[2] Kohn JF, Trenk A, Kuchta K, et al. Characterization of common bile
duct injury after laparoscopic cholecystectomy in a high-volume
hospital system[J]. Surg Endosc, 2018, 32(3):1184-1191. doi:
10.1007/s00464—017-5790-8.

[3] #KAT, ZIEHT, SWM2E, 5. N B NE 2 DT BR A HAE 1405 10

iR 1I]. ME W BEAMRR AL AR, 2002, 7(3):153-154. doi:10.3969/
j-1ssn.1009-6612.2002.03.011.
Li YY, Li YF, Guo SJ, et al. Prevention and treatment of bile
duct injury in laparoscopic cholecystectomy[J]. Journal of
Laparoscopic Surgery, 2002, 7(3):153-154. doi: 10.3969/
j.1ssn.1009-6612.2002.03.011.

[4] Way LW, Stewart L, Gantert W, et al. Causes and prevention of
laparoscopic bile duct injuries: analysis of 252 cases from a human
factors and cognitive psychology perspective[J]. Ann Surg, 2003,
237(4):460—469. doi:10.1097/01.SLA.0000060680.92690.E9.

[5] HGHESE, WRARTE. HTT TR A S S M B R e DR A A 43

5101, R E SRR, 2017, 32(8):661-664. doi:10.3760/cma.
j-issn.1007-631X.2017.08.008.
Dai HS, Chen ZY. Anatomic variations of the hepatic portal region
and bile duct injury in laparoscopic cholecystectomy[J]. Zhong Hua
Pu Tong Wai Ke Za Zhi, 2017, 32(8):661-664. doi:10.3760/cma.
j-1ssn.1007-631X.2017.08.008.

[6] Cai XJ, Ying HN, Yu H, et al. Blunt Dissection: A Solution to
Prevent Bile Duct Injury in Laparoscopic Cholecystectomy[J].
Chin Med J (Engl), 2015, 128(23):3153-3157. doi: 10.4103/0366—
6999.170270.

(71 REF, BAN, BERME, 55, ANENHSE 58 H B BUVE 45 (1 {5 Y
R EEHRAEVIBR AR D], EBCTF AR %5, 2018, 22(1):10-13.
doi:10.16260/j.cnki.1009-2188.2018.01.003.

Zhu JP, Mou DC, Xue CH, et al. Experiences of Emergency

Laparoscopic Cholecystectomy for Acute Cholecystitis Patients with

© MR IT F EHFFNHFEIH

Gallstone Incarcerated in Cervical Cystic Ducts[J]. Chinese Journal
of Modern Operative Surgery, 2018, 22(1):10-13. doi:10.16260/
j.cnki.1009-2188.2018.01.003.

[8] ABfh, Bz, XU, 5. 2005 AR IH 2 U R B S e N s

BERRE L BRA e FH 3], Elﬂlil%)ﬂlz?j, 2018, 13(20):26-27.
doi: 10.14163/j.cnki.11-5547/1.2018.20.011.
Hua W, Liang ZH, Liu SQ, et al. Application of dissect cystic duct
to surgical remove bile cyst in laparoscopic cholecystectomy by
posterior approach[J]. China Practical Medical, 2018, 13(20):26-27.
doi: 10.14163/j.cnki.11-5547/.2018.20.011.

[9] FEEME, XFHIE, BHHF, 4. Rouviereid 51 S M NHAE 5 =/ A

B TE SIS IR J B IR 28 DD AR v IR AE B0 B AR ST D], v e e
AEHE R, 2018, 33(2):101-104. doi:10.3760/cma.j.issn.1007—
631X.2018.02.002.
Chen GB, Liu DF, Zhang XQ, et al. Role of Rouviere's sulcus in
relation to posterior cystohepatic triangle in prevention of bile duct
injury in laparoscopic cholecystectomy[J]. Zhong Hua Pu Tong
Wai Ke Za Zhi, 2018, 33(2):101-104. doi:10.3760/cma.j.issn.1007—
631X.2018.02.002.

[10] Sewefy AM, Hassanen AM, Atyia AM, et al. Retroinfundibular
laparoscopic cholecystectomy versus standard laparoscopic
cholecystectomy in difficult cases[J]. Int J Surg, 2017, 43:75-80.
doi: 10.1016/j.ijsu.2017.05.044.

[11] Honda G, Hasegawa H, Umezawa A. Universal safe procedure
of laparoscopic cholecystectomy standardized by exposing the
inner layer of the subserosal layer (with video)[J]. J Hepatobiliary
Pancreat Sci, 2016, 23(9):E14-19. doi: 10.1002/jhbp.382.

[12] Strasberg SM, Hertl M, Soper NJ. An analysis of the problem of
biliary injury during laparoscopic cholecystectomy[J]. J] Am Coll
Surg, 1995, 180(1):101-125.

[13] Nijssen MA, Schreinemakers JM, van der Schelling GP, et al.
Improving Critical View of Safety in Laparoscopic Cholecystectomy
by Teaching Interventions[J]. J Surg Educ, 2016, 73(3):442-447.
doi: 10.1016/j.jsurg.2015.11.015.

[14] Hugh TB. New strategies to prevent laparoscopic bile duct injury-
-surgeons can learn from pilots[J]. Surgery, 2002, 132(5):826-835.
doi:10.1067/msy.2002.127681.

[15] Peti N, Moser MA. Graphic reminder of Rouviere's sulcus: a useful
landmark in cholecystectomy[J]. ANZ J Surg, 2012, 82(5):367-368.
doi: 10.1111/5.1445-2197.2012.06032.x.

[16] Singh M, Prasad N. The anatomy of Rouviere's sulcus as seen
during laparoscopic cholecystectomy: A proposed classification[J].
J Minim Access Surg, 2017, 13(2):89-95. doi: 10.4103/0972—
9941.201731.

[17] Lockhart S, Singh-Ranger G. Rouviere's sulcus-Aspects of
incorporating this valuable sign for laparoscopic cholecystectomy([J].
Asian J Surg, 2018, 41(1):1-3. doi: 10.1016/j.asjsur.2016.07.012.

[18] Townsend CM Jr, Beauchamp RD, Evers BM, et al. Sabiston

http://www.zpwz.net



o

o5 2

il

PREENE, 308 EEET ST BB AE T EER

G IE B TIER AR RTSME A A o el BRL O

141

[19] WG, Jo e, JA B, 4. g s s

[20

21

[22

23

[24

[25

126

[27

[28

—

]

—

=

=

—

=

]

[t

textbook of surgery[M]. Hernias. Elsevier/Saunders, Philadelphia,
2004:1600.

B AT BR A A
W F ARG [I]. AR, 2016, 28(3):185-187.
doi:10.11952/.issn.1007-1954.2016.03.003.

Yang XP, Wan YF, Zhou LX, et al. Surgical skills of avoiding
bile duct injury in laparoscopic cholecystectomy[J]. Journal
of Hepatopancreatobiliary Surgery, 2016, 28(3):185-187.
doi:10.11952/j.issn.1007-1954.2016.03.003.

Machi J, Johnson JO, Deziel DJ, et al. The routine use of
laparoscopic ultrasound decreases bile duct injury: a multicenter
study[J]. Surg Endosc, 2009, 23(2):384—388. doi: 10.1007/s00464—
008-9985-x.

Dili A, Bertrand C. Laparoscopic ultrasonography as an
alternative to intraoperative cholangiography during laparoscopic
cholecystectomy[J]. World J Gastroenterol, 2017, 23(29):5438—
5450. doi: 10.3748/wjg.v23.i29.5438.

Ding GQ, Cai W, Qin MF. Is intraoperative cholangiography
necessary during laparoscopic cholecystectomy for
cholelithiasis?[J]. World J Gastroenterol, 2015, 21(7):2147-2151.
doi: 10.3748/wjg.v21.i7.2147.

Tornqvist B, Stromberg C, Akre O, et al. Selective intraoperative
cholangiography and risk of bile duct injury during
cholecystectomy[J]. Br J Surg, 2015, 102(8):952-958. doi: 10.1002/
bjs.9832.

Photi ES, El-Hadi A, Brown S, et al. The Routine Use of
Cholangiography for Laparoscopic Cholecystectomy in the
Modern Era[J]. JSLS, 2017, 21(3). pii: €2017.00032. doi: 10.4293/
JSLS.2017.00032.

Graves C, Ely S, Idowu O, et al. Direct Gallbladder Indocyanine
Green Injection Fluorescence Cholangiography During
Laparoscopic Cholecystectomy[J]. J Laparoendosc Adv Surg Tech
A, 2017, 27(10):1069—1073. doi: 10.1089/1ap.2017.0070.

Zroback C, Chow G, Meneghetti A, et al. Fluorescent
cholangiography in laparoscopic cholecystectomy: the initial
Canadian experience[J]. Am J Surg, 2016, 211(5):933-937. doi:
10.1016/j.amjsurg.2016.01.013.

Ankersmit M, van Dam DA, van Rijswijk AS, et al.
Fluorescent Imaging With Indocyanine Green During
Laparoscopic Cholecystectomy in Patients at Increased Risk
of Bile Duct Injury[J]. Surg Innov, 2017, 24(3):245-252. doi:
10.1177/1553350617690309.

JRALLES, W20l DRI, 4. WIS REE Sl DR SRS 40 Ak il
SAMIERME]. T EREESME R, 2015, 24(8):1121-1124.
doi:10.3978/j.issn.1005-6947.2015.08.013.

Zhou HB, Yang XY, Chen X, et al. Clinical value of laparoscopic

© MR IT F EHFFNHFEIH

[29]

[30]

[31]

[32]

[33]

[34]

¥
1
¥

meticulous dissection of Calot's triangle via cystic artery
approach[J]. Chinese Journal of General Surgery, 2015, 24(8):1121—
1124. doi:10.3978/j.issn.1005-6947.2015.08.013.

Tian Y, Wu SD, Su Y, et al. Laparoscopic subtotal cholecystectomy
as an alternative procedure designed to prevent bile duct injury:
experience of a hospital in northern China[J]. Surg Today, 2009,
39(6):510-513. doi: 10.1007/s00595-008-3916-2.

Matsumura T, Komatsu S, Komaya K, et al. Closure of the cystic
duct orifice in laparoscopic subtotal cholecystectomy for severe
cholecystitis[J]. Asian J Endosc Surg, 2018, 11(3):206-211. doi:
10.1111/ases.12449.

AR BE 2 S SRR Sy S IETE A RL AR 2R . BB Y BB 5 R
ST (2008 /) [T]. AL AMREAL A, 2008, 7(4):260-266.
doi:10.3760/cma.j.issn.1673-9752.2008.04.010.

Biliary Surgery Group of Surgery Branch of Chinese Medical
Association. Guideline for the prevention and management
of bile duct injury (2008 edition)[J]. Chinese Journal of
Digestive Surgery, 2008, 7(4):260-266. doi:10.3760/cma.
j-1ssn.1673-9752.2008.04.010.

AR B 2 2 A RL A O 2 I ANRL R L A B0 Y32 TR
RITHR M (2013 [J]. TR LAMRIAR AR, 2013, 12(2):81-95.
doi:10.3760/cma.j.issn.1673-9752.2013.02.001.

Biliary Surgery Group of Surgery Branch of Chinese Medical
Association. Practice guideline for diagnosis and treatment of bile
duct injury(2013 edition)[J]. Chinese Journal of Digestive Surgery,
2013, 12(2):81-95. doi:10.3760/cma.j.issn.1673-9752.2013.02.001.
de Reuver PR, Busch OR, Rauws E. A Long-term results of a
primary end-to-end anastomosis in perioperative detected bile duct
injury[J] J Gastrointest Surg, 2007, 11(3):296-302. doi: 10.1007/
s11605-007-0087-1.

BALS, B, S /NHE. B IR IR 505 1 5 PR 43 A S Bl A
SRWELT]. v R E SRR, 2013, 22(2):192-196. doi:10.7659/
j.issn. 1005-6947.2013.02.013.

Gu HJ, Feng XS, Xin XY. Causes and prevention of iatrogenic
bile duct injury[J]. Chinese Journal of General Surgery, 2013,
22(2):192-196. doi:10.7659/j.issn.1005-6947.2013.02.013.

(ALm#E RF)

5 A PRGNS, Fuk, Sk, &5 ur R
TE B % A T 5 R 1 0 L 28 70 I R A A1 JEL AT 58 4 v 4 1z ]

E[0]. T EEE MR 2R, 2019, 28(2):135-141. doi:10.7659/

j-1ssn.1005-6947.2019.02.002
Cite this article as: Chen XP, Cheng B, Bao SH, et al. Application value

of
bil
20

retrograde tracing along cystic duct for prevention of extrahepatic
e duct injury in laparoscopic cholecystectomy[J]. Chin J Gen Surg,
19, 28(2):135-141. doi:10.7659/j.issn.1005-6947.2019.02.002

http://www.zpwz.net



