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W = EEE5EM: EEES RS SEEAERG A (LTCBDE) LLBIG/N . WK P I %8 & A4 b S5 1k
B, T ECNIRIT AR R B S A R T IE . SR, R R YK . IHE G E A L R X
JHE P IS R A TR B ARME A . AR 98 400 A2 )5 4k Bt B LTCBDE TE 6 97 JH 48 45 41 5 0 0 S8 25 4 vh 19 i
PR FH B HAOR
F5ik o WBPE 23 BT 2018 4F 1 7 —2024 48 1 T W E), I3 M R 2 B J I M L Be 248 1l 452 52 Fe e AL itk R
LTCBDE B34 M R FERE, B2 H TR 5780k . [WEE, WO R 913 5147 18 i B A G DD 4R
HHAA (LCBDE) MY EEE, B2 &8 0 F ARBOR 5 ARG I LAE
GR: BABRTFATARLIE. QU W PR AR KR E R &M SR, k244 6] (98.4%)
BB ) 58 B LTCBDE , 4 {51 X JE K 4.9 mm fIH 18 55 28 0 4% 47 48 A0 B8 %% LCBDE . AR5, 14
(04%) KIMIMELEARER, 54 TESFHEBCA MY GREIAR T8 LCBDE) 5 5578 1 BRI & 1 61K
G (£50.4%), ZURSFIRITIRE o ARG A WG I i . AR 8 A% s 340 45 oA OF & e . B )7
AL K LTCBDE 41 A9 734 AR B 6] 55 LCBDE ZHAH 24 (85.2 min vs. 88.0 min, P=0.398), {HAJF{EBEH} ]
B4 F LCBDEA (6.2 dws. 8.3 d, P<0.001), HIfEIELEAEREM (1.6% vs. 4.7%, P=0.044),
598 )7L R LTCBDE BRI . B4 & Fyr s %, A BRI RAE &A%, [EAETEIRIK
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Application strategy of programmatic improvement in
laparoscopic transcystic common bile duct exploration

ZHANG Zhi, TU Zhengbin, CHEN Junjie, SHEN Genhai, YUAN Jianmao

(Department of General Surgery, Suzhou Ninth Hospital Affiliated to Soochow University/Suzhou Ninth People's Hospital, Suzhou,
Jiangsu 215200, China)

Abstract Background and Aims: Laparoscopic transcystic bile duct exploration (LTCBDE) has become the
preferred method for treating secondary bile duct stones due to its advantages of minimal trauma, fast

recovery, and low complication rates. However, challenges remain in the dilation of the cystic duct, the
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Key words

insertion of the choledochoscope, and the exploration of the common hepatic duct and intrahepatic bile
ducts. This study was performed to explore the clinical application and effectiveness of the programmed
modified LTCBDE in the treatment of gallbladder stones combined with common bile duct stones.
Methods: A retrospective analysis was conducted on the clinical data of 248 patients who underwent
programmed modified LTCBDE at the Affiliated Suzhou Ninth Hospital of Soochow University from
January 2018 to January 2024. The surgical strategies and treatment outcomes were summarized. Data
from 913 patients who underwent laparoscopic common bile duct exploration (LCBDE) during the same
period were also collected to compare surgical outcomes and postoperative complications between the
two groups.

Results: Through programmed surgical steps, the innovative "diaphragm" incision technique, and
improved bile duct probe application, 244 patients (98.4%) successfully underwent LTCBDE, while
4 patients were converted to LCBDE due to failure to insert a 4.9 mm choledochoscope through the
cystic duct. After operation, 1 patient (0.4%) had residual bile duct stones, which were successfully
removed through T-tube tract stone extraction (this patient was converted to LCBDE during the
procedure). Additionally, 1 case of bile leakage and 1 case of abdominal infection (each 0.4%) occurred,
both of which resolved with conservative treatment. No cases of intra-abdominal bleeding, bile duct
stenosis, or bile duct injury were reported. The average operative time in the programmed modified
LTCBDE group was comparable to that of the LCBDE group (85.2 min vs. 88.0 min, P=0.398), but the
postoperative hospital stay was significantly shorter (6.2 d vs. 8.3 d, P<0.001), and the incidence of
complications was lower (1.6% vs. 4.7%, P=0.044).

Conclusion: The programmed modified LTCBDE is a standardized, safe, and effective procedure with a
low complication rate. It is worthy of further clinical promotion and application.

Choledocholithiasis; Cystic Duct; Bile Duct Exploration; Diaphragm Incision; Programmatic Improvement
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LYNLTI I + 1 58 T MBI BR AR, 5 T
B U) B + S U) T R A& A R (laparoscopic
common bile duct exploration , LCBDE) #0118 JIE &5 &2
JIH 4 48 IH S48 R A U R (laparoscopic transeystic
LTCBDE)  Z!,
LTCBDE J& T 4F 8 TF & i il AR Fe AR, I3 i ik
Ak MR IE SV A5 R R T R, R R T I R
B kAU BB ECY, R, LGSR
LTCBDE FAIE B E 4% . 22 ) fiZ ik . PARE
SRR vy, 0 H 2 A B SV O N RE A8 A R A
K B3 A8 R 47 5K 5 ¥R A 5 T AR AE AR X IR e, S 2K
BT RN BN W B TIHRR
LTCBDE {67 BHSE 45 £1 G IR BB 4 41, IR R AR
P Ak BB 05 K s, 35 4R & T LTCBDE A% 2
OB T REFASCR, BT

common bile duct exploration,
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[ JBS A BT 93 M A 2 B D 9 ML B 3 o A0
2018 4F 1 4 —2024 4F 1 A 248 Bl 17 2 /¥ fb it B
LTCBDE f& # il PR ERE,  [R] ih45 [7] 481 47 LCBDE Y
013 i | H AR Xf HRAH , P A 20 A 1 T R AR
BTG I RAETE B . W ADRHE . (1) ARRTAT %I R
e B R &
cholangiopancreatography , MRCP) J Ji- lH B # K £
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B (2 MHIE R BAr, R % H A>3 mm;
(3) AHL T J% e w91 e iR 28 8 LA TG B4R ) o HE
BRbmif . (1) Mirizzi 25 & AE 55 018 2540 22 55 (2) JH
SO RKAESLS em; (3) G I RHE MR (4) T %
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cholangio-pancreatography, ERCP) Ak # ) /™ 5 2 P
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=, AT e e A B T E A Bh kS 7 43 i B IR
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M, ARSI, MEAEGI . (2) ks BE 5 5 BE
JeREAT VI IF LA A RE 20 172 A 42 (3) B I 4Bk 81
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Figure 1 Key techniques of programmed modified LTCBDE for patients with common bile duct stones

A: Gradual dilation

of the cystic duct with a bile duct probe; B: Micro T-shaped incision or micro-incision at the confluence of the cystic duct

under the support and guidance of the bile duct probe; C: Incision of the "diaphragm" at the junction of the cystic duct and

common hepatic duct under the support and guidance of the bile duct probe; D: After bile duct probe support and guidance

or "diaphragm" incision, successful insertion of the choledochoscope through the cystic duct to explore the common hepatic

duct and intrahepatic bile ducts

LCBDE: FARIKAL . M S Trocar A7 Jaj [/ #2 77
b K LTCBDE 41, fr4fifi i In4E = ff, nrmgiicde
K Hem-o-lok 43 5| & 14 Ko 25 Wi 0 48 2y Jhk S IH 9% 45,
FeAr BB, AR THEE+ 48
W b Bt hb O\ 15 Y0 T 8~10 mm, A JIH 38 85 HR A 5
HO(EABCA M) IEEda, mbHE
AR KNI, SRS AR IR AR . RAE
0L, ARRTAHSCHE bR . BH — M LS EAT T4
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T4y B BE U AR D & B ) BE B R R el A
A b8 B B3> MRCP AL o 38 ANE R E &
BE, AT THIERE T . BEUT N A R A T
R BARE AR RS MU E 2024 47 H
15H.
1.4 SitzarE

K HI SPSS 27.0 Gi it F Ak #E 47 G it 2 4y B o it
IR R ifE2E (8 xs) Fon, dRHE
K R THECRRER G CH 0 [0 (%) ]
ML R, B EL R D x4 58 o 2 1 A

ER R . P<0.05 M ERAESG T FE X,
2 & B

21 WAHABEEZBIBILE

P B FEMER . AFWR . BEA L . ERCP F R
g B FARS . A IR R R . A IR
PR SR A TR LR, 2R E X
(#P>005), BAMME (£1),

®1 WMABEFELABLE

Table 1 Comparison of the baseline data between the two groups of patients

Il RS FF Ak B LTCBDE 2H (n=248) LCBDE 44 (n=913) iy P

50 (%)]

% 127(51.2) 451(49.4)

0.256 0.613

oL 121(48.8) 462(50.6)
IR (% %+ 5) 56.9+17.0 57.9+15.8 1.893 0.059
WA [n (%))

=3 L 80(32.3) 352(38.6) 3.309 0.069

DRI 29(11.7) 100(11.0) 0.108 0.742

AR 10(4.0) 54(5.9) 1.327 0.249

ERCPFAR 3(1.2) 8(0.9) 0.012 0.912

JEARFA 20(8.1) 110(12.0) 3.113 0.078
A IFNHPEE AR 2 (%))] 20(8.1) 70(7.7) 0.043 0.836
G IFRIRHPE R 0 (%) ] 72(29.0) 320(35.0) 3.157 0.076

TE: DATHEIE T 0O REA A O RS AR S5

Note: 1) including coronary heart disease, atrial fibrillation, cardiac insufficiency, pacemaker implantation status, etc

22 WMABREFAAFRBER

2P kil K LTCBDE 41 i i 72 b 19 F R 4
B BRI U IE B AR A A N B IE T 5 4 T
A1y, 244 ] (98.4%) 4 2 5¢ i LTCBDE
A, 40K IE K 4.9 mm BHE 55 28 JH 9% 45 36 A B
i LCBDE . Howr 194 (7.7%) ABIE 85 7] 1
2 22 0 3% 5 U0 JF b 2E B AE B P BE A 58 R
WU 4301 (17.3%) 173 T IHIE R 4% 51
SHIGTR BRI Y18 AR B 52 i LTCBDE ;
182 5l (73.4%) F73&FMHEBHE K LHESI 2HI T
A9 A U I 7 =X B 58 B LTCBDE K 5 Jg v
S FF T AR . LCBDE 21 rf IR 4 4% 1 44 A B
)5 541 4] (59.3%) A7 IRE —Hi4E & KR 367 4
(40.2%) JCETHEGIH; 5B (0.5%) T F
AR (F£2),

®2 WAREFABER (%) ]
Table 2 Surgical details in both groups of patients[n(%)]

T H Hf

FEREAL M B LTCBDE 4 (n=248)

JERESHDNIEE -3 19(7.7)

LRI 182(73.4)

‘RN 1T 43(17.3)

% LCBDE 4(1.6)

FREEF AR 0(0.0)
LCBDE 4 (n=913)

—ae s 541(59.3)

HCE T 367(40.2)

FREEFF R AR 5(0.5)

2.3 MABRERDRAREFERL

AL B LTCBDE 40 573 F AR B[] 3 A K T
LCBDE 4| (85.2+29.1) min vs. (88.0+36.4) min,
P=0.398]; VR J5 £ Be i) 8] 48 LCBDE 2H & &1
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[ (62+19) duws. (83%26) d, P<0.001]; 71k
M B LTCBDE 4 AR J5 & A= i i 4y (0.4%) . At
T (0.4%) . WY (04%) % 16, 2%
SRR, RIG 101 (04%) % PRIHIE 45 4 5% 8,

JE & TEEBER AWM GG ARF 5 K LCBDE) ;
{0 ## ¥ 4k 2t B LTCBDE %1 &K J5 If & 5 & 1= R &
LCBDE 4% (1.6% vs. 4.7%, P=0.044) ($3),

®3 RMABREARBRAFER

Table 3 Intra- and postoperative variables of the two groups of patients

EE| FEF bk K LTCBDE 20 (n=248) LCBDE 4 (n=913) e P
ST ARBSE (min,x + 5) 85.2+29.1 88.0+36.4 0.849 0.398
SEAR G BEE] (d, % + 5) 6.2+1.9 8.3+2.6 8.773 <0.001
ARIGHEAEn(%)] 4(1.6) 43(4.7)
JUEL I 13 1 0(0.0) 2(0.2)
JiERa 1(0.4) 17(1.9)
it 1(0.4) 20(2.2)
i 4.051 0.044
JUE 1(0.4) 2(0.2)
JHTEPeAE 0(0.0) 0(0.0)
JETEA 5 0(0.0) 0(0.0)
AR 1(0.4) 2(0.2)
BT [n(%)] 0(0.0) 0(0.0) = =

3 i #

Hmi & T 2500 Be AL 2 B Be, 18I B0
BFARPILA S Y — W55 & s S DT T4
I A N EB1 0 LTCBDE & it 4F K J48 97 IH e 45
GIFIR B A IR E AR, R 2R TREK
P g ol 42 56 & W IR GE SRR P T,
Jit PRl 3 L T X T 2% 351 LTCBDE TR 3 ) ik
JERE L MR K . FARBERMXN R, B
WA, UHETERREY RERE . T
JIFAE PR A 45 TR AR 8 R IROER 17 R P AL TR
A BRBE Sl T R AE I . 4 TR ]
AE T FARGRY R L Z2M, AHTFER
e R U g A, AN R R AR R AE
g, AT FARAE T, s TR
ME RS AR AR R T M R 2 B T M L B R Ah
BHE 3 ) T45& LTCBDE 36 7 I %6 45 47 4 JF I 24
Baa, £ PRI UIIF . B EKRZERY K.
JHEER AL SEFHBRTEEMNLE, &
FAAT FRLEE, MR T REEAR . BT
BB 43 T AME 5 S B ARBE 2008 Sl T 4 & LTCBDE
B LB 2R 5 22 4o M, LTCBDE A 2 4 £ 3 & 4% 2|
K, BHE LGSR TPk B LTCBDE %) 1
FHE R 5H 1, WS T RIFEUR .

BEFAFARLEEEQRENRNL, . o
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