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Abstract
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Background and Aims: Laparoscopic common bile duct exploration and endoscopic choledochectomy
are still controversial in the treatment of secondary choledocholithiasis, but reports in the literature tend
to be a single-stage treatment strategy of primary closure following laparoscopic common bile duct
exploration combined with cholecystectomy. Therefore, this study was conducted to compare the clinical
efficacy of primary suture of laparoscopic common bile duct and endoscopic stone extraction in the
treatment of secondary choledocholithiasis.

Methods: The clinical data of 183 patients with secondary choledocholithiasis treated in the Second
Department of Hepatopancreatobiliary Surgery of Tianjin Nankai Hospital from January 2019 to
February 2020 were retrospectively analyzed. Of the patients, 60 cases underwent laparoscopic common
bile duct exploration with primary closure plus cholecystectomy (primary closure group), and 123 cases
underwent endoscopic retrograde cholangiopancreatography/endoscopic lithotomy plus laparoscopic
cholecystectomy (endoscopic stone extraction group). The two groups of patients were matched using 1:1
propensity score matching (PSM), with a total of 59 pairs successfully matched. The surgical efficacy,
postoperative complications, length of hospitalization and other clinical variables after matching were
compared between the two groups, and the influencing factors for length of postoperative hospital stay
and associated postoperative complications were also analyzed.

Results: Before PSM, there was a statistical difference in sex between the two groups (P=0.007). After
PSM, all differences in the baseline data of the two groups had no statistical significance (all P>0.05).
The overall incidence of postoperative complication in endoscopic stone extraction group was higher
than that in primary closure group (P<0.05), which was mainly due to the higher incidence rate of
postoperative hyperamylasemia in the former (20.3% wvs. 0). There were no statistical differences in the
incidence rates of other specific complications between the two groups (all P>0.05). The length of
postoperative hospital stay was shorter and the hospitalization cost was lower in primary closure group
than those in endoscopic stone extraction group (both P<0.05). The old age (OR=0.396, 95% CI=0.182-
0.864, P=0.020), hyperamylasemia (OR=0.057, 95% CI1=0.007-0.468, P=0.008) and endoscopic stone
extraction (OR=0.084, 95% CI=0.040-0.179, P=0.000) were risk factors for prolonged postoperative
hospital stay, and the surgical method was an influencing factor for postoperative hyperamylasemia (P<
0.05). Followed up was conducted for at least 1 year in the two groups of patients, and no stone
recurrence and biliary stenosis occurred.

Conclusion: Compared with endoscopic stone removal, the primary closure of the laparoscopic
common bile duct for the treatment of secondary common bile duct stones has the advantages of shorter
hospital stay and lower cost, with no damage to the normal physiological structure of the sphincter of
Oddi.

Choledocholithiasis; Laparoscopic Common Bile Duct Exploration; Sphincterotomy, Endoscopic; Propensity Score
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FF11DCRE, AT Z-#T . PO BB B A 23 B Be bt
SR AT 20k M B A 45 A R e PR 8

1 ARSI

1.1 —REER

WS 2019 4F 1 H—2020 42 A F R AT g JT =
BE JHE AR R 56 — AR 2216 9T i 4k & MRSV 25 A 1R
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1.2 WNFRAEFNHERR AR

PYAFRUE: () RETLAE S B . BB CT. #
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Anesthesiologists , ASA) FE4r, 40 A B PSM T h |
i 1 Logistic [ 5 35 A0 B A9 1) 15 37 43, 4R 5 Al
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2 # B P A AR O T 22 S A A A B S0 (P<0.05) .
PSM 5, — 485 A 3A 59 () i 5 N B IO 4
21 BEEEREH PEAT VLT H AR SR i (3 P>0.05), B AW

I 183 B4 & b v O SR B WA ARG, Hp et (1),
Bl A 123 5], — 3145 A 4 60 9] . FE PSM Hif ,

Fz1 PSMAIEAEAREEARERILE
Table 1 Comparison of the baseline data between the two groups of patients before and after PSM
VE BT VEAD =
— B AU (n=60) NBIELA AL (n=123) P — B (n=59)  WBEHLAAL (n=59) P

Bk

PR (%)]

% 20(33.3) 67(54.5) 20(33.9) 20(33.9)
0.007 1.000

« 40(66.7) 56(45.5) 39(66.1) 39(66.1)
AEIRLY  M(P,~P,)] 61(47~69.75) 62(52~71) 0.764 61(49~70) 61(50~67) 0.780

LPEIRA 5 [n( %))

2 13(21.7) 33(26.8) 13(22) 11(18.6)
0.450 0.647

i 47(78.3) 90(73.2) 46(78) 48(81.4)

BB H A [em, M(P,~P,,) ] 1.01(0.90~1.30) 0.91(0.72~1.08) 0.470 1.00(0.86~1.27) 1.00(0.80~1.00) 0.57
e RE5 A E A [em, M(P,~P,)] 0.8(0.52~1.20) 0.6(0.50~0.80) 0.242 0.80(0.54~1.00) 0.80(0.60~1.00) 0.89
JEFBFAR L [n(%)]

A 9(15) 13(10.6) 8(13.6) 9(15.3)
0.387 0.793

Jc 51(85) 110(89.4) 51(86.4) 50(84.7)
ARFTEBER [, M(P~P.)] 5(2.25~7) 4(3~6) 0.323 5(2~7) 5(3~6) 0.858

ASA 538 [n (%))

I 28(46.7) 58(47.2) 29(49.2) 28(47.5)
0.951 0.854

I 32(53.3) 65(52.8) 30(50.8) 31(52.5)

2.2 WAIRKTRLE 53 it 1A A AR 28 DA R SR O e R AR R e T —

WO 4] 2 B B0 R) 5E B F R, 8 TEIE TR B . A (¥ P<0.05), — %G 418 N B lCA 44
ARJGREIT I . THALIE . g5 AR P 22 R Be BF el B s fE B 2 B E b () P<0.05)
LGt rE X (¥ P-005), NWEBAHRG I (#£2),

R2 WABREEBITEIGKRTIIEIREE

Table 2 Comparison of clinical efficacy variables after treatment between the two groups

Eiz gy —W5E 541 (n=59) NBEEA AL (n=59) Xz P
AR I RAE (%)) 1(1.69) 19(32.2) 19.506 <0.001
B[R (%)] 1(1.7) 0(0.0) = 1.000"
1o VE R I (%) 0(0.0) 12(20.3) — 0.000"
i [n(%)] 0(0.0) 3(6.8) = 0.119"
4555 (%)) 0(0.0) 4(6.8) — 0.244"
ARJGAEBERS FI[d, M(P,~P,)] 6(6~8) 10(9~13) -5.850 <0.001
SMEBE ST, M(P,~P,)] 33322.32(28 919.91~37 228.52) 56 454.15(52 430.08~61 823.20) -8.684 <0.001

1 : 1) R Fisher i UIHE A%

Note: 1) Using Fisher’s exact test

2.3 EE/FEEAREIGRTZIT LLogistic B30t (¥1P<0.05) (£3); ZPZEJC Logistic [FIH 73415
R RN R BAER . SESELE . F A >62 % (OR=0396, 95% CI=0.182~0.864, P=
AR K ARG A BT E AT e 0.020) . EIEMMUE (OR=0.057, 95% CI=0.007~0.468,
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P=0.008) . WHH A AR (OR=0.084, 95% CI=0.040~
0.179, P=0.000) J& A J5 1 B i 8] >9 d 1 & K P &
(%4). HEFESIRIFAR I X5 & &
it I RE 52 00 P 25 (P<0.05) 5 TEMHYTIR . 45 A %
M. i SRR IFAEN SRSt AN
GEit g AR LA A ER R (P>0.05) . X A fE
J2 DAL Ay K TR 5 S TR B 4 A, T A I Tl A e T
HB AT BE A A O B MR IR 22, BOHE O AR AR R

N (S,

2.4 Bk
KBTI T, RE 1A TT2E AN

OB M, WMABREYREEMTIE. 45058 .

i LA T IR IS I R . AR JF E A 1A

BE U7 6 4 2 JC F R M 0T R RE B, g A E K

A e PR R A IR 3 e 28 5

®3 BEERMEEXEREZRSHN (%) ]
Table 3  Analysis of risk factors for length of hospital stay of the patients [n (%)]

ARt =9d <9d X P AF it =9 d <9d X P
AR (%) FARI
>62 31(54.4) 22(36.1) —ES 12(21.1) 47(77.0)
3.997 0.046 ) 36.958 <0.001
<62 26(45.6) 39(63.9) BT 45(78.9) 14(23.0)
PR e ML
5 24(42.1) 16(26.2) = 21(36.8) 19(31.1)
3314 0.069 0.426 0.514
’a 33(57.9) 45(73.8) & 36(63.2) 42(68.9)
JIERERIT] S
Sk 0(0.0) 1(1.6) . s 10(17.5) 5(8.2)
— 1.000' 2.320 0.128
w 57(100.0) 60(98.4) 1 47(82.5) 56(91.8)
TERY BT BEIR
s 11(19.3) 1(1.6) b3 4(7.0) 7(11.5)
8.218 0.004 0.266 0.606
w 46(80.7) 60(98.4) i 53(93.0) 54(88.5)
EA5R Lo WL I
s 4(7.0) 0(0.0) . & 4(7.0) 6(9.8)
— 0.051"' 0.048 0.827
& 53(93.0) 61(100.0) w 53(93.0) 55(90.2)
H 1L NWNES S
P 3(5.3) 0(0.0) i 5(8.8) 1(1.6)
— 0.110" 1.804 0.179
w 54(94.7) 61(100.0) e 52(91.2) 60(98.4)

T : 1) R JH Fisher i UV BE 7%
Note: 1) Using Fisher’s exact test

F4 ARIFHERTRE % EE T Logistic B3 5347

Table 4 Multivariate binary Logistic regression analysis of postoperative hospital stay

B S.E Wald OR(95% CI) P
AR (562 % vs. <62 %) -0.926 0.398 5.414 0.396(0.182~0.864) 0.020
AMY F5 (K vs. JG) —2.869 0.280 6.368 0.057(0.007~0.468) 0.008
FARI A (—BIEES vs. WEEICAAR) —2.474 0.384 41.557 0.084(0.040~0.179) 0.000
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RS REHEEMEXEREZESW (N (%) ]
Table 5 Analysis of factors for associated postoperative complications [ (%)]
Ap it RS X P Ji[EbERI X P H 1. X ® %A X P
()
>62 4(33.4) 0(0.0) 1(33.3) 2(50.0)
0.297 0.586 —  1.000" 0.000  1.000 0.000  1.000
<62 8(66.7) 1(100.0) 2(66.7) 2(50.0)
451
% 5(41.7) 0(0.0) , 0000 , 3750
0.360 0.549 —  1.000 — 0550 1.512  0.219
& 7(58.3) 1(100.0) 3(100.0) 1(25.0)
AHEAE BAE (em)
>1 2(16.7) 1(100.0) 0(0.0) 1(25.0)
3.079  0.051 —  0475Y — 0.246" 0.165 0.685
<1 12(83.3) 0(0.0) 3(100.0) 3(75.0)
K54 HAR (em)
>0.65 4(33.3) 1(100.0) ,  000.0) ., 4(100.0) b
1.508  0.124 — 1000 — 0.093 — 0124
<0.65 8(66.7) 0(0.0) 3(100.0) 0(0.0)
FARI
—HsE s 0(0.0) 1(100.0) 0(0.0) 0(0.0)
) — 0.000" —  1.000" — 0.244" — 0.119"
B 12(100) 0(0.0) 3(100.0) 4(100.0)
MR
s 1(8.3) 0(0.0) 1(33.3) 1(25.0)
0.707  0.401 —  1.000" 0.000  1.000 000 1.000
w5 11(91.7) 1(100.0) 2(66.7) 3(75.0)

1 : 1) % JH Fisher B WAL 239
Note: 1) Using Fisher’s exact test

i A R4 ) B3 2 3R U IR 4 25 0 1) & A ofE T
AR, 4k KRR EAE 25 22 I IR 45 0 R AR s IR
RAERAER LB, sUE SRR R KB, ABLRf 2
W S5 35 A TG L R R B R DG 9 42 2 R BBUAS [l ¥
Y. BT, WK R MRz %2 E
T AR YT AR R PEIR SAE S5 A . 43 B Be ERCP/EST+
LC 124 By B LCBDE+LBEPS+LC!"'", {H f 3UAH (1934
IT 0 W AT A7 A A WY e HT R GE R © & 48
LCBDE [t ERCP B 28 9% . B F| T IR 47 2Lk D e .
— YR i 2 A R R (Y ) T AR, ELBH RS
%>8 mm, N LCBDE A %4, RJg A< /H
B RR PR AEM . SR, ERCP 78 5 2 57 B A 35 ik
JE 1 BB A S0 2 4, O LB AR S B B
76 R4S R it s JE B R 25 A, BRI S B N BB
242% (ESGE) 48 M s ZUE 45 4 B A 35 29 LU0 I
BB N B T 7Sk KR 5K AAE Sy 2 B R M IE
RS A0 — k", AR ERCP 4 485 & BUA i
B, AR R . HALE . AL
BOET A KB A A A AR, — BT
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AR T, HOR TR R E o 5 5 R i Y 5 J1E 4
DIBR AL, EE 2 48 A A /IR, N
R WA ZBLH R RS B E BLIE . (D) 975K A A, Ab
5 S A s () MRS A <4t ) AR
4541 <5 mm H/N T I B AR, AU TS M.
YT AR NS N UE R R BRI, ARREE AR R I
5 1) REL A R DT R A A

WEoE R, B IR A — 48 5 o) AT
A NIRRT, R TR E T AR A E KRS AR
KIFRAE , Bl W I BT 45 DR B0 K e TR A 48 5 9T
EROR BB, MR R RE A R A — D) 4R S R
Kz, IR T TAE SR AR AEAR TS
o, — AR R — TR (R I PR T IE A 4
AFABEE S, SNERCA AR E 2B Bos )T
L, FEBEm B S 2 AR, X5 Z AT R
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)R I O d A9 2 fE B DR 38 25 D) A 56 SCRR 45 &
3T 06 DA 2 B 25 T IE R AR A — 4 A I
WE: (D) S22 4k & M S 45 4 5L F N
RRAFZELT s (2) BHEAY HA220.8 em; (3) JHEE FELL
BeAE K RIE IR 5 (4) IR B 45 A e R AR <2 em,
A Hf IR A R A IR R N IR SR AR A A A
(5) 07 BE K Oddi 45 29 JILTC K il ofl 48 E , AR o iE 5
BE AR A AR I T 3 R 5 (6) Jo )™ 5O e A T
Z A RRTFAR I 2

JIH 7+ I J& LCBDE+LBEPS+LC A J& & WL () — Fh
I RAE, 5 M B I A R S A 6 BT TR
KRR 9.5% , TEAM I h—H5E 5 44 1 68
FORAE TR, PR TenrfiiE, 49 EPR
AN BEIE 58 /N 2 B2 A48 9 JE O 43 2, 1 ) AR A IR
e A9, MR O I IR AR D TR Z AN Y
AEFE, FULAFE S, 5~7 d RIS O o TR E
GURGE TR R A WS ARG kAR MR
T30, PRGNSR T IFB, JF T U
250 3R I7 A IR JE I 5| 4 B AT YA A . Hu 8178
5 7B A — W25 RS & A IR e A — 2k
FER 2 (1) 4K IS 0 & BER T, T DLAER
FAbEE IR (2) S8 AT, BT A0 IR P,
SARHEATTRES S A KD AS,; Q) ®E)E,
A 2% A 2 UK it 1 B — o 0 LA e A, I
RS TR, dkam & A BT e, PR A X s
UL, NI E e % 58 2 048 AHGE 51 3 DL R AR AR
B R TT o

AR PN B A R AT 3k B 90% o, (HIEAS
=PI A YISV 4 A R REAE N B R T R,
P i e (=78 R B L SR N OB U]
PEZS A s IR E P 7 o K FpAE O 8 FH RR IR 19 TR
I, B BESE AL AR | HUBRE A R 55
AWMINE R EES A, HXTEZRIGIT .
Y AR IE R AE ML, T LCBDE BX A LC 8¢
i 1R 5% JIFL A AR T A kg — Tl A 28 b SRR

ERCP/EST # 3¢ Jf & 5iE 19 & 2 28 K 4%~11.2% ,
IELE AR . il . ERCP A J5 5 R 48 F Ak 18
AL, ILANESTBY IR T Oddi 35 2 LA J i), &
Ak 3 ) 1 B A 0 T 0 IE R IR A A
BRERKWIF R &A%, [FIEHF7E ERCP 4:1E
ATy, H— HOH 20 R 5 50t B, %
R e B ) A 4 K A Be 2 R S ™ 7 AR F
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s, B BCA 4 ERCP RJGAH 126 &4 T & e
it ot i, PRRR IR VA H BB A R R I R
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