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Abstract

Background: In recent years, primary suture following laparoscopic common bile duct exploration
(LCBDE) has become one of the surgical options for choledocholithiasis patients, with its therapeu-
tic efficacy gaining increasing recognition. However, T-tube drainage after LCBDE remains an im-
portant surgical approach. This study aimed to validate the efficacy and safety of primary duct clo-
sure after LCBDE and compare the advantages and disadvantages of the two methods. Methods: A
retrospective analysis was conducted on 260 choledocholithiasis patients treated at Shenzhen Peo-
ple’s Hospital (The Second Clinical Medical College of Jinan University) from January 2019 to June
2023. Based on the bile duct closure method post-LCBDE, patients were divided into a T-tube group
(64 cases, 24.6%) and a primary suture group (196 cases, 75.4%). Propensity score matching (PSM)
was performed at a 1:2 ratio between the groups, with matching variables including age, sex, body
mass index (BMI), history of hypertension, diabetes, coronary heart disease, preoperative white
blood cell count (WBC), C-reactive protein (CRP) level, total bilirubin level, and common bile duct
diameter to ensure comparability. Intraoperative parameters and postoperative recovery outcomes
were compared between the two groups. Results: Using 1:2 nearest-neighbor propensity score
matching (caliper value = 0.2), 60 of 64 patients (93.75%) in the T-tube group were successfully
matched with 108 patients in the primary suture group. After matching, all covariates had stand-
ardized mean differences (SMD) < 0.1. The T-tube group exhibited significantly higher intraopera-
tive blood loss, drainage tube removal time, and postoperative hospital stay compared to the pri-
mary suture group (P < 0.01). No significant differences were observed between the two groups in
intraoperative transfusion rate, postoperative bile leakage, postoperative infection, cholangitis re-
currence rate, or residual stone rate. Conclusion: This study demonstrates that primary suture after
LCBDE is non-inferior to T-tube placement in terms of postoperative complication rates and safety,
while also significantly reducing operative time, intraoperative bleeding, time to tube removal, and
hospital stay. For patients with a low risk of residual stones or postoperative infection, primary su-
ture may offer greater clinical benefits.
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1. 518

JIH 5% 45 41 (Common bile duct stone, CBDS) & IH & P T B S A DTUE Y, EhJIH [T 7 o 805 6 sl IH £ 354
B[1], JRTWMARGE W IR R 3 LT, TETE )7 E K4 5 AT B 1) 8%~20%, FX
2974 8%~10% [2]. CBDS M ALIG RAEIR LI ARFAENE Charcot =HRAE, BI EIEYH. J€K5F0HE. H
JEGe . MBPESORE . ARSHRE . IRVHIRER . AR Tk OB AT S5 DR 3R BT R NELE A 4 RO SR T L
e dRRVERRSE S A TR RS A ST SR B R A, HE N 2R n R AR
%3 10%~20% [3]-

HATIG IR Exf T CBDS A 2 MGy 7%, Ak E . W LEGITIEFARSE, BERTECE R H ]
ST BUSE . RAEITFER ERCP HRIK R E PR & 7 T AR Z I 7 ARG, EIATHER IR
SETHERE W B ARAVE N —EIR97 7 (4], TAUK HAL N T AR 52 86 26 T AR B3 bRy T . X &
BEF N ERCP A BE 51 KA 5 I ARE, 4 ERCP ARJG MR & (PEP). Hilll. ZFFL. YL Kt 5 5IAH A
K255, ML N, ARG T NI IR S R &R (LCBDE) . M T4t P F R, LCBDE
HAME. WER. (ERERES S, T ERCP, HIFAAEE /D HALME Oddi #ELNhfe, Fit
I PR R i 242 LCBDE ARG 45 4 (1 — 2R 7 77 : (.

—f1M S, LCBDE RJ5 W& T 4 5l nl BARARE B A 45 A iRk B A5 AR, (HBRSRBR 22 (1 E R A
T ERMETREZMEW &S, ERAAERBR R, FEm T &k, IE TG & i Z L5k
RE AR o T — HI4E AR BLRR G T B B BAH IR RORE, HAETE 4 A R B R 1) vl /6], HAR 5 bR
WAAATHXRFAR. ERTL, AT RS 850 AR L2 75 2 AR T Bt iR 6]

BRI, AHTST S 7E HL A I M R B R (LCBDE) J5 — 184 & 5 T 4% 5| W wi A b 317 78 fIH R A
g BE T At Rt . FRATUREE T 2018 & 2023 4 [EIEZIX AN TR B IR FOR, @i 1T
IR RAER AR AR TR RISRIRIZE S, IR SRR A8 UE R4 -

2. Fk

ABEFLIE B4 7 2018 & 2023 A [EIFERYIT N R IRRSMEHESZ LCBDE + T & 5tk
LCBDE + —JA% &IAI7 MRS 45 A B IR IR BTkl . T N 556 LU INFRE: (1) RAT B
SRS IR PR R IS S B & R P T B 12 N PGl IE R S5 0 (PR BN IB BB 45 ), TERT IR 45 0 5%
HMHIESE A (2) R RDUIBEBERGL R AT, TCW S KM fk. A0S, BB R i ok 48 ok
MR (3) MHIEBIHUA G, AREMIMNERE . FFaf. AAESHESE T MXIRESEARE: 4) LR
BEPET A8 o AL BT S5 AR i s (B) JCNHIE T AR B A B0 4T IR I 5 R S o BT i 10k A8 3 3 AR 4R
BT R R AR UHERRIS A E R 4

HEBRbRUELHE: (1) AIFHNIEE S AHE: () AIFEEAMIEERE; 3) H LIEMFARLE; (4)
Mirizzi ZEGIEEE: (5) BEALEMEMIR#E . BATETREH 0T T BF N D FRE(ERE . Wl R
EIRABMI) I AR TR, AR LRI BEIRE w00%) RETA4IMT3L. C RMEH. &
MR R LR B AR R RI. RPARIGIIR S AE R 2 58, A0 S5l A0k 47 {6 7] P 97
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Sy UCHEC(PSMYXE 20 BT VR I, A PR 2L 5B 3 2 TR F mT Bl

i FARBHAESE R R ALK EFTMEA AR ~WEASATFRIE: 1) EHE SRR
BUMEM, % ESTE . 2) T F&ERKDIN, 8258 MIEENATHE, Veress &1 27 il & 7 &
RS ME . SEE AR S VI IS EULRTSY, BN 11 mm Trocar BEIE, 5N I 6 6 45 25 I Jls okl e 15
BLIEHERR 2 R AU L S R . EE RSB S1 S Fal T EIRIETR A A& Tt T & A& T
JRHT 26 B\ Trocar (1.2 cm, 0.5cm, 0.5 cm). (3) (a) 15 Wi fIH 3 J&] FEIKG % 40 21, 2% JIH % 5% % - f# %) Calot
=M, TS IRk ST, BRI LT B K S B W . AH R b e AN B AR R A
(b) VIFFRFAMBE R AT Z I, SR EHAE LB, TV HAEL 1.0cm, SAHESEKRE
gif, DA MIEEEL A, WS sh & A 5 e B o phe I TE R S IRE B A o4 A R,
B M JIH 38 A B P R B S R S A, (€) P 4-0 BRI LRI T 4 A B AN IH B I . e
T I G B, K HFE 5 IR e e R B, Rl i oS K PHEE S COECH AR A R BN R AR
SR O EH . (4) MRETFARE, S EE s i AR, REFRCE Ry . iE SR TR A
IR, TR E 2 LR S, @A ME PR fIFL] HFE sz . Bl Ens, 4%
Hoin.

TEHFARDE: 1) AEBEHKERRINE, ZREPEML. HRBREE. #if. 2) Bl
SN F IR N A, N TAMRJE HAR 1K Trocar ZF RGN . #E NG s5E, MG,
HEBR 0. ) MR EM T T EIRIEFRSIRT, H8EPRMAMATELMNZ T &iHA—H 05
JEK Trocar. 7B ISR IE, MAMERHIEGNE, MHIHRE =/, S HIREDNK, SHLUIW. M HE
P, SIPRMZ . VTR RTRERNS, EIHA )7 %N 12 mm Trocar, VIJFRTFAMBE L HITE
FERE, BAES, SRERCHHAES A, heiiE It EIESIATCE A%, 1B HIHE S
VST IE B A TR s . TSI RE 224T 45, FROIRSG, IAIKraE S IH A RTRE . M B o o
FIRTCIRITIZIR . (4) FHS IR IR, rhotlahs, WO, AR ZER B M. s
ToIGEN L. T 289 T FHIFLE]H o JUEEL IR ALECH o SCIRFLAE R E 51RE — %, @40 T
LI G E. 5010,

B St i3 R 4.3.2 B R A58 8. FF & IES A IE & 7RI + briZE(mean £ SD)
For, KA ORI HHT O dE IR A6 1 2R 5 DL A £ (DU 43 A7) [median (IQR)1ZE R, K Mann-
Whitney U K36 34T 701 20 A8 LLBI B (E 20 EL) [n (%)), MRS e ] 2 K36 88 Fisher )4
RFHATX . SUAS I P AH < 0.05 W NZE R BA Gt E .

3. R

(1) AWFFEIEGIN 264 BIFFAARAER) B  DIPE R RS AR BTE R E(BMI) AR E 408 it 2 (WBC).
C M F(CRP). L Z /KT IH SV BLAR K e L B PR e CoJod o SRV E B &, R 1:2 it
AREEEAT A PE PR VUEC (R = 0.2). T &4 64 & 60 11(93.75%) KIh VLA, — 4% & 4H IR
108 7, f#s 168 HBFH NI VCHECIG BT bR & 1 br A 4022 (SMD) ¥<0.1 (LI 1). T & 51HA
H 4 BRI VE S T S X AR R . S REME R E RN 0.1 B, Al AR IR
Wi+ ARG WBC =Til& T 0.1, ¥4k SMD [F#E<0.1, HELFR4HME = 0.2 B EMULE 2), EARRFH
E ISR & A8 BB SMD #1<0.1. PRI AT A2 2 [a) 7] e ok B 47

Q) it RE R, TEHMFARB AL RS SERE . E B AR & T — g5 AP
<0.01) (# 1). WHZMMARFIEEER . Rbfimg. RFHiMR, RFEYER, BELERE. 405k
RERBTHEER(GE 2).
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Figure 1. Comparison of standardized mean differences (SMD) of covariates between the two groups of pa-
tients before and after propensity score matching (PSM)
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Figure 2. SMD of covariates between the two groups of patients before and after PSM (Caliper = 0.1)
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Table 1. Comparison of continuous variables between the two groups
= 1. FAEBETEMLEER

— g A T &4 UL SAREA giite PA
ArRflilgcie  30.00 (10.00~50.00) 50.00 (30.00~57.50)  Mann-Whitney U #5%% W =1697.0 <0.001
PR B 5 L B ) 4.00 (3.00~5.00) 6.00 (4.00~8.00) Mann-Whitney U #5% W =1677.5 <0.001
AR JEAE BE (A 6.00 (5.00~8.00) 9.00 (5.75~13.00) Mann-Whitney U f&% W =1989.0 <0.001
FAIA] 138.50 (105.00~172.75) 170.00 (139.50~222.75) Mann-Whitney U ¥4 W =2156.5 <0.001

T FFE IR AT S S E £ PRMEZEIOR, AR A B F 8 (VY 2 L8] BE) 0 -

Table 2. Comparison of categorical variables between the two groups

=2 AR RTEIE

Variable level Overall —HAsE A TEH P test
168 108 60
AR+ e 164 (97.6) 107 (99.1) 57 (95.0) 0.131 exact
= 4(2.4) 1 (0.9) 3 (5.0)
Y/ N7V =R 7 162 (96.4) 105 (97.2) 57 (95.0) 0.668 exact
2 6 (3.6) 3(2.8) 3(5.0)
ARG HfiLee - %5 164 (97.6) 105 (97.2) 59 (98.3) 1.000 exact
= 4(2.4) 3(2.8) 1(1.7)
ARG G ee e Fa 161 (95.8) 105 (97.2) 56 (93.3) 0.250 exact
21 7(4.2) 3(2.8) 4 (6.7)
[iEN=824 =1 X & 142 (84.5) 88 (81.5) 54 (90.0) 0.183 exact
2 26 (15.5) 20 (18.5) 6 (10.0)
GEAR AR e % 155 (92.3) 97 (89.8) 58 (96.7) 0.139 exact
= 13 (7.7) 11 (10.2) 2(3.3)
e SRR n (%) FoR, {EH] Fisher A5 R 40 #EAT LLAL.
4. g

RN FEAA P JEATRE () R R 41 6%~10% [7]. 1974 4E, Kawai 25[8] & Vi S A 4l 47 g e & ik
AR (ERCP)SEMEHUAT, ZHEAB G R ARITIHAES AN ERARNZ —. ZHRAFRETFEFAR. £
REVIAGEREMRRE) RJGERTR R (3~5 K) K SAREEST 9% BRI . AT, BT HX A%
SRR EBAEZI R ER, LUK ]G A Oddi FE LA AT 3454 G T S 8O IERE) PR 75 AR 4
ST R A EAUENZIRTT J7 2 R

H 1989 I EAHFE VIR AR(LC) V2 B A K, MERESEHEARIG B0, i ERsHagRmE
AR(LCBDE)I & FE e g 9] AR A AN BWRIIR . 8GN RJFRE LI R IE DS
BEAEA 7C[10]R B, R H ERCP AHLL, I8 s B3 IH B 4R A Ak BUARBLR VAT T RCR, R AT 2 TR
J7 58, FLE KRR 7 2R B A B B 1) B LA A

ENE I B H B R A AR (LCBDE) 1, IHEEAH FEAmA TN 1) —M%E5Q) T &51H. TH
SIRIMR AL (1) HEREFEH, B80T BRENES, WBiHE R MEREAE; (2) #T
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JRERR A ST, AE A HE SR I R G0 Bk AR, b BN SO Bk AR YTIK (3) RIS
FEREAE 453 07 B Ji5 IEIR 5 00 T i R BR B BRI ACRE ARG o SRTT, T B B v) e S BUR L IHIR . S8R Ar
B IESE I AOME, HLRRE SN QAR AN TG IR B EP G L [11]. AHELZ R, —HIsE G Al % T E A SSIF R
iE AR B B & B, (RAEAE ARG H I R BT Ak 2 M P8 18 I 8k e AN, R 7 VAR 8L v 2 LCBDE
AJFRELEE A B ) 2 A mT SR T SR (6], Hm Rk A7 A 4l

AT T LCBDE RJ5 W%t &5 T & 51MIRRBCR . 4iRER, —WsEE RE%E 7 TR
IR, X EEARAE T A T T EEM RN PR, B Ml ERS D ORE. T EEiREE

PARIRBINRSE Bl . —SE S BRI S IR, bk 7T T EMSCERERRE. BAh, T EEMHE TR
SEERIN, T HIGEE MR X R . N, AR S ARG R T RN R 1 [R] I AT AR P
TPIEA[12] [13] (AT g G04)), X RIS ERERCA ARG T & 5100 2 2H B R05
Ko AWFLWEERIEERY], —WLEEE TEHEMIL, ERR 7 EF KR M. S AE B
W, XA REER S > T ORI EAT 5%, MeAh, A SCHRERII[14]-[16], BUR AR5 IS — W14 & ATk
RSB S, W R ARG R ARz, BE R R EE N, BB ThRe R R I R4ekE, K
JEAEBE AR, WRMH M ER . WEN KRZERITRERR. HE, FTEMEH, AR T
AR i R R SCA R, HL T IR AR RS B I &, AR SRR AR — i R S5 L mT RE R M i 4L 1)
ot e 225t . (RN, EARTFCHFEAR T, RWEBIWALF AR LRGP E R, KEHE
I — L SCHR[L71A BT AN, SR PR AT REAE T-AHIE Ferh, WU A 9 AL A8 O RORE B R AR R B, LA
FEA B BINA Z W25, Jasab @it — ke A s, WABHPER.

VRN B O BIBER 7C, AWFFAAE B VF 2 RIRIE: (1) EFmfEr: B OmF 7T T e S MURs €
FEVRRRAE, PR HI4SE RAMENE; (2) 15 S fr: [BTEHT O e B, W B AEIC A R B A R 5 L 5
(3) DRIRHEWTSZER: METERBICIEM LI IC R, W REAFAEARM BRI R; (4) HEARAL: DM
AT REFEARGE T 222 ST, SR S SE RN AS I o AR ORWE FE 7 L 2 b sttt ATREVE T ik, PR RER
RN G TR IE S5 8 R B8 IE AT 4518 -

5. &

B TR, BRI AR R AR 2 =, BEGHSERER ) —EaAL T TEEAN,
(]I I B S 25 2 R T RN ), s AR e R I B PR R e N [ ) Tk B 4 A AR i TR e KU 1
M, ISR R BE S R R I PR3

= A
AT T A A 84 B3N 115 7 %
S5 3k
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