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Abstract: Objective To provide a clinical reference for rational selection of the methods for common bile duct closure after
laparoscopic common bile duct exploration (LCBDE) in patients with recurrent choledocholithiasis (RCL). Methods A
retrospective analysis was performed for the clinical data of 121 patients with RCL who underwent LCBDE in the Department of

Hepatopancreatobiliary Surgery, The Affiliated Hospital of North China University of Science and Technology, from February 2022
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to December 2025, and according to the method for common bile duct closure, the patients were divided into primary duct closure
group (PDC group with 58 patients) and T-tube drainage group (TTD group with 63 patients). The two groups were compared in
terms of time of operation, drainage volume on day 1 after surgery, total bilirubin level on day 3 after surgery, time to diet after
surgery, time to drainage tube removal after surgery, common bile duct diameter at 1 week after surgery, length of postoperative
hospital stay, total hospitalization costs, and complications, and the risk factors for postoperative complications were analyzed. The
independent-samples ¢ test or the Mann-Whitney U test was used for comparison of continuous data between groups, and the chi-
square test or the Fisher’s exact test was used for comparison of categorical data between groups. The multivariate Logistic
Compared with the TTD
group, the PDC group had a significantly shorter time of operation [48.50 (39.00—59.25) min vs 55.00 (46.00—69.00) min, Z=
-2.726, P=0.006], a significantly lower level of total bilirubin on day 3 after surgery [ 17.25 (14.43—21.30) pmol/L vs 20.06
(16.40—29.30) wmol/L., Z=-2.950, P=0.003], a significantly shorter time to diet after surgery [1 (1—1) dvs 1 (1—2) d, Z=
-4.506, P<0.001], a significantly shorter time to drainage tube removal after surgery [7(7—7) dvs 8 (8—9) d, Z=-9.693, P<
0.001], a significantly shorter length of postoperative hospital stay [8 (8—8) dvs 10 (9—11) d, Z=-8.960, P<0.001], and
significantly lower total hospitalization costs [21 750 (20 369—23 310) yuan vs 24 889 (23 438—26 920) yuan, Z=-5.572, P<
0.001], and common bile duct diameter at 1 week after surgery in the PDC group was closer to the normal physiological anatomical

structure of the biliary tract compared with that in the TTD group [1.0 (0.9—1.1) e¢m vs 1.0 (1.0—1.1) em, Z=-2.064, P=

regression analysis was used to identify influencing factors for postoperative complications. Results

0.039]. Compared with the TTD group, the PDC group had significantly lower incidence rates of total complications (10.34% vs
26.98%, P=0.024) and electrolyte disturbance (1.72% vs 15.87%, P=0.006). The multivariate logistic regression analysis showed that
common bile duct diameter <1.3 ¢cm before surgery and total bilirubin level >21.0 pmol/L before surgery were independent risk factors for
postoperative complications, while primary duct closure was an independent protective factor against postoperative complications (P<
0.05). Conclusion Under the premise of strict control of indications, PDC after LCBDE for RCL patients can accelerate recovery and

reduce complications and hospitalization costs, thereby demonstrating greater advantages in clinical application.
Key words: Choledocholithiasis; Primary Duct Closure; T-Tube Drainage; Therapeutics
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< Vi A B A A (1 . : B HAE>0.8 cm; (2) BEAEA IS S0 TR SL TN BAR
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Trocar 5 | H ARSI HIZELL N E

13 MEFH MURIR R TORE AR R AL N
QEIRES 1773 NI 375D N TSN EEA R S S N T
BAE HAE MRE IR (body mass index, BMI) | 3¢ [F iR =
i34 (American Society of Anesthesiologists, ASA )32 |
ERZ N IINGERSE ST e N ER VS -Bri eyt | LTI N
VR Gt ARG R T AE E] AR A B ) AR5
553 REMLLZR K ARJGIFRIENE B ARG 1A AREAE
B AR S

L4 %oitFork AUSER A PIMSLREAR R R 5
Vit FEASBEAE B 3 GPower3.1.9.7 VS . AR
J& RIERIE KA R FEMEE bR . S BIF P45

SRUOT 558 TTD 20 U I K E & A2 %0 36.51%, PDC 41
T I A & A 5K 13.95% 5 o FETRAE 4 0.05 (XU
5o Kmakig(1—pB):0.80; 40 LMl 101, ZiT5,
JIr s BREA B 114 B (B R AL T 57 491) o ACHIFSE SE bR
A 121G WG S AL RE R . [, R
3 P T /INVREAS A B9 Fisher $5 504G 56 25 7 1, E— 40484
SRAFSE A SR IS . R HI SPSS 23.0 # 4k 47T 84 5t
T . A IES A TR TR & £ 5 32K, 4[]
P 38R FH AL ¢ K 360 5 AN A5 G IE A 40 A0 1 3 o BERE
M (P, ~ P,5) F7 , W 2 ] L %R H Mann-Whitney U £
B o THECHOR} 4] HLECR ) ) R 56 5% Fisher K5 5 A 2R
g, P<0.05 HZESA G FE X,

2 HR

2.1 — A RET AR A ASA S g L I
I DRI O AR AT A BH 2T 28 KSR AR RS AR R EL
B, 25 TG 2EE X (PEY>0.05) (£ 1D, R
. PDC 2 (19 F AR B 8] A 48.50(39.00 ~ 59.25) min, TTD
2H 4 55.00(46.00 ~ 69.00) min, Wi 2H L4525 F A G itap i
M (Z=-2.726,P=0.006) , &7~ PDC 4119 F- AR} 8] 2 3 48
FTTDH . ARJ5:5TTDALH L, PDCAARFH 3 K EH
LR ARG BT AR S5 RS B ] AR S 3R BRI
I ) B AR Je A g i R 6, A o 2% FH AR, AR S Pk 5 T
P2 TR I 00 A ARSI 4548 (P {34 <0.05) (% 2) .
22 REFLEER PDCHMIA G AR IT T
IFRRE K A 8 i IR TTD 41 (P {E44<0.05) (£ 3)

F1 FARB—RBLRLLE

Table 1 Comparison of baseline data of the two groups

T H PDC41(n=58) TTD 41(n=63) SeitH P
P[5 (%) ] X'=0.077 0.782
5 30(51.72) 31(49.21)
& 28(48.28) 32(50.79)
RIS (%) 65.62 + 12.48 67.25+10.58 1=0.779 0.438
ASA ST [ 1(%) ] X=0.116 0.733
1% 18(31.03) 13(20.64)
4% 21(36.21) 33(52.38)
I 2% 19(32.76) 17(26.98)
BMI(kg/m®) 22.19+2.27 22.86 +2.08 1=1.692 0.093
L 41(%) ] 20(34.48) 20(31.75) X'=0.102 0.749
WEBRIE 41 (%) ] 9(15.52) 15(23.81) X'=1.306 0.253
LR (%) ] 5(8.62) 3(4.76) 0.478"
AT EALLL 2 (wmol/L) 24.55(18.17 ~ 32.38) 25.60(19.20 ~ 34.50) 7=-0.890 0.374
JIHLEVAS AR BT ELA (em) 12(1.0~1.3) 12(1.0~1.3) 7=-0.428 0.669

1 :PDC, — {14545 s TTD, T 515 ASA, 32 [E BRI Uip 2% s BMIT AR EHE 4L, 1) Fisher KEH K1
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Fx2 FMARBEERILE
Table 2 Comparison of postoperative data of the two groups

WiH PDC £ (n=58) TTD 2 (n=63) VAL P

ARJFHE 3 R ENLTER (wmol/L) 17.25(14.43 ~ 21.30) 20.06(16.40 ~ 29.30) -2.950 0.003
ARG VRIE B iR (d) 1(1~1) 1(1~2) -4.506 <0.001
AR BRG] (d) 7(7~7) 8(8~9) -9.693 <0.001
A5 BER R (d) 8(8~8) 10(9 ~11) -8.960 <0.001
RJG 51 K51 aE (mL) 10.00(5.00 ~ 12.75) 10.00(5.00 ~ 15.00) -1.087 0.277
EBERTEH () 21 750(20 369 ~ 23 310) 24 889(23 438 ~ 26 920) -5.572 <0.001
AR5 1RREGE A2 (em) 1.0(09~1.1) 1.0(1.0~1.1) -2.064 0.039

TE:PDC, —W14E 5 s TTD, T 51 .
*3 REHRERBR
Table 3 Postoperative complications
PDCH1(n=58) TTD#41(n=63) P{"

AJa I EE

[ B (%) ] 2(3.45) 1(1.59) 0.611
Y1 G [ (%) ] 3(5.17) 2(3.17) 0.669
TH AR [ 1 (%) ] 0(0.00) 1(1.59) 0.483
FL A 2R AL LA (%) 1(1.72) 10(15.87)  0.006
Jili 5 [ (%) ] 0(0.00) 1(1.59) 0.483
JH e [ (%) ] 0(0.00) 1(1.59) 0.483
DIIREAR 2 [1(%) 0(0.00) 1(1.59) 0.483
I RAREL ] (%) ] 6(10.34) 17(26.98)  0.024

1. 1) Fisher K 5. PDC, —H4E 4 TTD, T4 5177 .

23 REHFAEEERZSH RERSIEERER,
PIZH 8 AR S AL 2K R FTARLEE BT AR Ty
KX, ZRA G L (P1E4<0.05) (R 4).

24 REFLREHSAE Logistic © )2 547 DL E AR
Je A TCIT A R KR B K R R oA Gei e
HIFE RN A Z [ Logistic [BIF M. 455 88, RRiAH
M ER<1.3 em ARATEIIL K F>21.0 wmol/L &5 ¥
H AR J5 I & E A 57 e B P 3R (PAE#4<0.05) , 1 PDC
ARAHASG I L AE RIS R (P<0.05) (£ 5) .

3 Wit

IR B 405 4 T 43 S5 MRk 2 P W A K 2,
AR B4 UL L L A g AT A L5 2
fir st R R B, ZE RS UG RS IR AR S £ R
R 0 2L 1 L S s TR R L
VIR AR B I 3 R e R B LA S I
A R R AR AR BMIL LS B AR IE
FRBEE A IR B R S L O Oy R T AR R 25
fy e 214

I PR BB 285 7 TR YT 7 ik A A AR HEAT
B IRCAT B VI F A HOAT . 2 RS 4 1 1 3 SR HE
N 17.6% ~219%" " Wt 20658 3o e 95 00 A5 251

il R A B RY 5K 45 A HAR<8 mm I I B
PR R it S -4 SR 8 Tl /K - AR W 1 & HE A
(DGR AR B, SR HE AT T B pl I AR I D44 e L 15
S, — H AR B R T R R R AR IR,
T NBEIRYT SOMNEEF ARG YT LU R AE R . INEIRYT 5
LCBDE ¥J& % 241 5 MG J7 77 7% , I LCBDE HA7 A i
15 Oddi FE 2 WL fiE ARG 45 6 2 & SRR, #UCK
HAE R E AT 7 E"Y . Tian S RS WK, HE2
PBEIRYT I RS 45 0 R & I T REME S 1252 LCBDE B4
(4 1.98 £% , LCBDE J& 45 A1 JLy R 22 0 S i b ST AR [
. M TWNHIAYT , LCBDE REAZ {1 B Oddi 15 29 LY
e S A R B THIEFAR K&K,
LCBDE X A i3 /N IRE R I KA DA o

£ LCBDE 697 RCL i &, PDC 5 TTD J2& ¢ HI iR
B EIR R BRI SR, 0 RCL TR D =i
TERE, [ AN SIS R A B, R 5 U A B R
B A RABAFAE R AL, H AT E PR b ke 4
BTy AN

H T, LCBDE+TTD ZE I AR o5 46 32 S 17, 1
PDCHRME T ) —Fh AN (k45 . WF5 2B, PDC 11 G4
FEF AR T B , SRUEAR T RS N TCER 45 4
TCRRAE A 2 T AR B SE PSR, il 2 3K W T4 A 7 A]
bR 2 A STk 2 ABESEXT PDC RIS R B
50T (O ARRIE A T HLAR)Z MR (computed
tomography , CT) sl AR B ARAS i (G H s I BV A 25 4
EAR PR B R I 5 (2) 2 AR o I T Bk I 3 305 5%
BINGS A O o8 2 0g, IRAE FE R TC BH 5 50 i K i A
a5 5 (3) I A T BEAE 1825 P 22 2 5 3 RE A
BH, 2R R R HEBR 2 T M A, AR 0 A0 S 5 RE 254 1E
02 (@) T HA S IFRE , WFF RS S5 47 JIEGE o5 f
s T ph 225 (5) BELBAE AR AL T IE R 3 P
BEY 3k GEH >0.8cm) , B REJELBE 1E 8, LA AL IR Ak
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Table 4 Analysis of postoperative complication risk factors

I PR Ak I KRE (n=23) ToIf- K AE (n=98) ESRARIE] PIA
P[5 (%) ] x'=0.035 0.851
5 12(52.17) 49(50.00)
& 11(47.83) 49(50.00)
(%) 68.39 + 10.56 66.02+11.73 1=-0.888 0.376
G ItE6(%) ] 14(60.87) 46(46.94) X'=1.446 0.229
e I (491 (%) X'=0.473 0.492
el 9(39.13) 31(31.63)
T 14(60.87) 67(68.37)
2 BUBE PRI [ 11 (%) ] X'=2.007 0.157
H 7(30.43) 17(17.35)
J 16(69.57) 81(82.65)
LR LI (%) ] 0.359"
H 0(0.00) 8(8.16)
T 23(100.00) 90(91.84)
AT BRI (%) ] X'=5.686 0.017
>1.3 cm 12(52.17) 26(26.53)
<1.3 cm 11(47.83) 72(73.47)
ARETEILT R [ B(%) ] X=6.272 0.012
>21.0 wmol/L 20(86.96) 58(59.18)
<21.0 pmol/L 3(13.04) 40(40.82)
FARB (min) 59.00(45.00 ~ 68.00) 51.00(42.00 ~ 62.00) Z=-1415 0.157
ASA ST H1(%) ] x=1.009 0.315
QLYK 19(82.61) 71(72.45)
>0 4(17.39) 27(27.55)
BMIL[#i](%) ] X'=0.012 0911
<24 kg/m’ 16(69.57) 67(68.37)
>24 kg/m® 7(30.43) 31(31.63)
FARFT (%) ] X'=5.431 0.020
— A 6(26.09) 52(53.06)
THE 5| 17(73.91) 46(46.94)
T ASA, 2 RREE BRI 323 s BMIL AR EHEEL . 1) Fisher KBS .
#x5 AREHEZENZEZE Logistic 517
Table 5 Multivariate Logistic analysis of postoperative complications
Gy B1H SE Wald y° OR(95%CI) Pl
AR HAR 1.541 0.619 6.200 4.671(1.388 ~ 15.715) 0.013
(<1.3em=1,21.3 em=0)
ARG A AHLT E K 1.485 0.660 5.058 4.415(1.210 ~ 16.103) 0.025
(21.0 pmol/L=1,<21.0 pmol/L=0)
FARIT -1.160 0.540 4.611 0.314(0.109 ~ 0.904) 0.032

(—W4e4=1.T%5 % =0)

1 :OR, LL{E L ; CT, BAFIX 8]
B 228 Hua 2R R SR AR (<0.8 em)
LCBDE A J5 A& A M 09 KUz 2R 5 05 A W98k 52, 47
LCBDE 5 PDC 1l PR 42 H 345 AR M >0.8 em ' Ky
BR324 RBETOR H  iHEbr e . S5 651 &1
PEPE G AE 25 3 BN B BE K1 2T AL MRS R R (0

fifi) A A A AR (W SBAAF RERL A . Lin %5
1k ZAR RO KB A REJRJEE 22 mm AR5 I AE 1Y
IhSE IR R 2R o ASBIESE R IR B, ol T 91 ke = A
YA 0 JIEL G A R P8 0 3 53, A e S Rk 91 50 Bl e 2
MTHI S GETH AL RE , A F B AR
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Je 55 3 KB NRET 2 KF W 28T TTD 41, #2712 AR =ikt
B 7510, PRFE T R Y 58 B v A E A BT B, A R
THE S RE IR X TT RE SR g A IR AT R R
52 W LA SE TC AR BE IER MR PEREL A

LCBDE AR Ji5 , 35 ¢ (35 B ) Re R &2 )5 P i
o AW R, PDC AR IR B i e B4, 5 T
S4B 974 5il30) Yk BB 45 47 5 4T PDC 5 TTD BF
FEI S R — 2 (IR IE F AR FE 2 4R ZR AR (2016
R DS L BR BRSNS TR S 5 1 R R B o T
T E 8 I B DR A, B AT IRR e XU B AR Jig I e & A=
R, ARPHCE BB SIRAE A B TR EEARERXA
TG il B S5 2 RE 5 AT B | IR I BT, DD
IR KA o BRTT S BB R, R RE S
KT SR EEE RS 5 ~ 7 d AT 3T 1E A 41 UK
hy AT 58 MR XU , 28 b S CT G 8 A A AR IX T
WA, PDC AL T ARG | 3K BRIE I 5 34, 0 TTD
ARFWFE G2 5m T i TR 5 R B
MR 5 LA, R, PDC 2 A I 3 e A ) B A g 9% 1 35
T/ AR, PDC ZH HA M B 2R L SR IR R E 1 AR
I TTD AL AR S5 75 ZHF L5 1, 25 iR K £k,
AT 75 2% L i R Z5 L . PDC 4 AT LA a £ RE 3 1) 1F 3 4=
PRTIREASZ 00 bk IR | P R A 20k, AL
BT AR R B IRIE Bl D B R R 5 LR Y
iR e OO | R 9| A R L D2 R = : 1K 7 )
LCBDE A& IHEEE BLAR S Ak AR DG 938 /D, A58 38
X ARHT CT ARG 18 CT RAZ P IS AR A %
B, PDC 41 5 430 T AR IE o 1 A A 45 . 2
% Logistic [MH /T 8w , RRTIHEAE B AE<1.3 em EH
21 R IKF221.0 pmol/L WA J5 I A AE A ST SR &K
11 PDC AR A5 IR AE 7 AR R &R (P<0.05) . E
AREEBT T AT B AR <1.0 om HEMTE K E % A XU 14
S5 TR AT . MR RS A HIRZT K P8
e I, R LA AT LA 0 7™ B o X e XU BB (L
BHAR<13 em BB HLL 2 K F>21.0 wmol/L) , PDC ELA7
REAI I 0 & 2B I 5CR  3XT B RO IR B B 41T
PDC, k%0 1 B4 T 48 6 AR AE Zh I A ML P47 , 410 4 58
SRR 28 28y, DT I8 T AR ao A v R 9 R Y R S
7, TR AR B T A IE A A AU A S By R
RS,

25 bR FEVR YT RUCR A Y I LT, RCL A # 47
LCBDE+PDC AJ 4 i T A ] , B S5 Ha fige Joa 25 L S
ST RE KA R A AR 5 AR B ], s BE 2R TR
B CRARE IFLEE 1) 52 98 PR RNE 3 AR BRI BE A A1 TR IE D g
K

AHIEGE Sy [0 BT A Y., A7 A AR A R X A {1 ) Sy B
PR (DIAIR I K A W — B Bt , 32 Bt g mm, 4 L
ST WA [ B2 7 s B 297 KT R AR 281 g
225 MR A G I L SERE B | R R A 25 4 1)
RCL & , Al BE B 5E 45 R AMEVESZBR . (2) A EL
SRR T AL MR EE AR REXT PDC 1Y TR & A
22T B E VT AR BE AT AR S HoAb S
FE S 5 K28 19 58 EAE RV R I 91 &S A 52 e o (3) AR A
FEACREE T T 85 L Ve 3 FARJE 45 A i
52k NHGE D) REIR AR DL G S 45 R br it = R gl ¢
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