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e OE L2588 BESBEEEVITER A AR (LCBDE) &MHEES A0 EEMAGEIT . “Hfifl+”
B AR (SILS+1) FEAREEF AR b BRI g8, (R LAE IR S U IF BUA p i 28 4k 5 A sk
P54 4o ARBFFEAEGE— W H MR 48 (1CG) BRI K F VS IHGE L2 % T, g SILS+1
54£4i 22 4L LCBDE () [ F AR WIT 85 % 4k .
3% [WUHPE SR BT 2024 45 3 H —2025 4F 3 ] 5% LCBDE JAYT 1Y 132 Wil A A5 45 4 i %, MR TR 7 4%
FSILS+I A (n=32) S5 ZFLA (n=100). KM EPE53 VLA S 90 A SILS+1 40 32 ] . L5 ZFLA
64 1.t AR PHEIR . RIGIRE . IFRIE R A R LA RIS
BRI TR ) KRG B A i ) 22 RS 2E R L (3 P>0.05) o SILS+1 A AR AHUH I [ 5 4, Y1)
MERKET/N, RIF24 KR IESTAL, BEEEFWEE TS (3 P0.001). ARSI E,
B a) L A Be 2 SO R & A RO 25 S RS X (35 P>0.05) o i A R 2R SR SFIR YT IR
2, ETHRFAR; WA IR A F LI T R AE
i 58— 1CG 9Ot AL LMTE P75 SC 45 B 25 F T, SILS+1 LCBDE A8 NI & AiE & A KU 1)
HiE R, T — 2 F R R AR IR I R AR, B MR e AT REIFE AR T
K, AR ST 5 2 — 2 98 I

XK i#iA RSB AW, s, mIEET sk, IHiE L3
FE LS R657.4

Comparison of single-incision plus one-port versus conventional
muti-port laparoscopic common bile duct exploration
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(1. Department of Hepatobiliary and Pancreatic Surgery 2. Department of Diagnostic Ultrasound, the Affiliated Yixing Hospital of
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Abstract Background and Aims: Laparoscopic common bile duct exploration (LCBDE) is a standard minimally
invasive approach for choledocholithiasis. Although single-incision plus one-port laparoscopy (SILS+1)

has demonstrated advantages in cholecystectomy, its safety and efficacy in common bile duct exploration
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remain unclear. This study aimed to compare perioperative outcomes between SILS+1 and conventional

multi-port LCBDE under standardized adjunctive conditions including indocyanine green (ICG)

Methods: A retrospective analysis was conducted on 132 patients who underwent LCBDE between
March 2024 and March 2025. Patients were divided into a SILS+1 group (n=32) and a conventional
multi-port group (»=100). After propensity score matching, 32 patients in the SILS+1 group and 64 in the

control group were included. Perioperative outcomes, postoperative recovery, complications, and

Results: There were no significant differences in operative time or bile duct suturing time between the
two groups (both P>0.05). The SILS+1 group showed significantly shorter specimen extraction time,
reduced total incision length, lower 24 h postoperative pain scores, and higher cosmetic satisfaction
(all P<0.001). No significant differences were observed in intraoperative blood loss, hospital stay, total

cost, or complication rates. All bile leakage cases were successfully managed conservatively without

Conclusion: Under standardized adjunctive conditions, SILS+1 LCBDE is a safe and feasible technique
that reduces surgical trauma, alleviates postoperative pain, and improves cosmetic outcomes without

increasing complication rates. Further multicenter studies with long-term follow-up are needed to

290 o 5] AR R
fluorescence cholangiography and spontaneous biliary stent placement.
cosmetic satisfaction were compared.
reoperation. No retained stones or stent-related complications were observed.
validate its clinical benefits.
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B IR A A A p BTk 1,
A [6) iF 58 B 25 AT BR S IR DT B, ek g3 3
BAEAAEBER . ERZ AR TR R E ) 2T
&, ABANFAAEAR TGP BTR . U0 H S8 WLEEAS 1 45 )
Mo R IR, AL 1T IR B R
(single-incision plus one-port laparoscopic —surgery,
SILS+1) hiz A= M@ EHE TR, ZAR
I o i B AL AR O Al , AL — R AL,
BE AT PR 352 58 = M AR gty SOoa I 7 B LR I
Borp el IO B AR B A2 BR A R, e B G
WL SRR, T B T TR A 22 4 P N4 A
EPIE

BeAh, 7ERE B IE TR R, e RS i
VU EAE A 5 A5 A L R O R s TR 2 Y
g, MEIWE R 4 (indocyanine green, ICG) R Hij &
K E S5, AT AR AR P S 2T AP AR B ST M
SCNRREA | B AR A5, DA A A IE 38 45205 K

http://'www.zpwz.net

B, AR, 1CC 566 B R AR &
TR EORE R, L A T R )
A SR RN e A A ) A S 5 2 UK i T
BN, 1CG AT Ry T AR BRAE SR AL A R A HE T

JE A5 U1 B AR S IS B Ft 0 5 5K R R 5
i £ 1 TS o A% 4000 T4 5 1 I A8 Sk JIEL A Ul 4
BT RAFAEE, BRBISIES 51 &Mt . 7
TR KRR AN A (R T SEAROR, REE A B
VRS SR B, A IR DN R A B S
AU TR S TAF O AR A T e T R I
MR . CABFFEIRESS, A BV IR AR E AR
HA ARG IF R R A RAR . AR5 s N 8 3
P I R 0 AR

R, AW 95 78 88 — 1CG B X BHGE 2 28 4b
R WS P ATEE T, Al B ROR [ R A X [
ARG R py 2, DU TR 2 WP Al A B% R 3R 1
FAEH . AN HT S AE TS — 1CC 5 IR X
RN R, PRAl LA B 22 50T TR A5 )R 1

IS4
AL



2

Fh,%F: i+ SEASIAEEGEEENTFRE RN RS X oMLK 291

1 ARSI

1.1 MRIIFR

[l JBT P 43 AT 2024 4F 3 H —2025 47 3 A 1198 K2
B Ja T 2% = e JHE R IR A0 B IR 19 IR VA 25 A AT T
RIGIT BB F WG IR TR, A AARHE: (1) 4F 1% 18~
80 % 5 (2) RHFTH &4 (0w kg Bk 04 B A%
CT) Iz W 0S4 45 4, IR H AR >8 mm;
(3) W12 32 R P 1CG 5% T T 1% LCBDE+JIH 5345 52
P AN+ REEYIBRA s (4) o/ EO DI aERE MR, BE
Tiif 52 BRI S SR 5 (5) PRl T2 R 01 B8k 52 4 HL T Bl 5
HeBR AR e . (1) A IR 2L et AR 2 . 2k IR R
PRI R 5 22 FARE (2 Rrhrp e IF I SOR
K 3) A JF 0 IE Mg sk 2 K 1 IH E WP
(4) AR Hr R 58 B ICG 5 5% s I E ST AR A A (5)REE
A LT A LAY A

UG e ASF A hn e i 3 13261, Hodh 32 6
$% 3 SILS+1 LCBDE Bk 45 1CG 26 i 5% K J AU AH I &%
W ON (SILS+1 41 ), 100 fi] 3% %2 1 45y AL
LCBDE BX A 1CG 2806 1 5% I J RUHGE L8 B A (%
GiZfLAL) o b AR 4 1] £ A £, R R i 7 3
43 VLR 5 (propensity score matching, PSM) #%1:2
Fb 31 3fE 47 DT RO, DG E AR i R R L ARl L IR
Ji & $5 40 (bady mass index, BMI) . 3% [ KB B i

E

El1 SILS+1 ARAFFEXER  A-B: FHIFLAG R SR E

Pp<= (American Society of Anesthesiologists , ASA) I
9. MMEAEER . SAaBcE . RuTFYiae 5y
feAn, VURC R E N 0.1, B &Y A SILS+1 4
32 . A58 AL 40 64 B HEAT LA A0 T

BT A7 F AR 25 R A e R A0 B ] — 15 97 1A BA
SER . WRAE B RS B e B B it (LS. 18
H 2025 F} 146-02) , I3 O 8 R IR o
1.2 FARFE
1.2.1 SILS+1#1 SILS+1 4 7E4HE FHL “ N7 Fi
BM, HeZE# BN, BRI 5 5 1) i Bk 2 2 1CG
0.5 mg"ls FIF S 2 em BALIRIEE G, T8I
5N A 2 em B 2% F 5 BY & A 5 mm Trocar,
T “ -+ AR R R R 2ok
SRR R G AT IR SCE ST, PR ARAESY .
MEGSWMERE, ERMEYRR . S8 Bl
YIRS . BAMESRHEAR A . B 5
J, &MEHEEATZ, AW TNEL T B3
L, BHRES, 2921 FFTHAERNEA
AR 7% 0 ) B HRGE S22 (18 em, 6 Fr, JE41),
PR TE 45 B R A S E T iR ALk AL
M7 AR IC 5 em (9 20 B )38 + 48 1 3l Sk KR
A AR AR, ki W — s,
AR HE 28 5 B FLCE U B 1R o AR AR 4 FLEL
(B,

fii; C: ARHSERICG YOGMHIE WARN; D: KRS F2IFEFT

BARGIRABE A B BN T R+ 83k Fo R0 AR A G RIGTIH4E

HlntER
Figure 1 Intraoperative details of the SILS+1 procedure

A-B: Trocar placement and surgeon positioning; C: Real-time

visualization of biliary anatomy using ICG fluorescence imaging; D: Placement of a J-type spontaneously detachable biliary

stent guided by a zebra guidewire; E: Confirmation of stent passage through the duodenal papilla under choledochoscopy; F:

Needle holder orientation during bile duct suturing; G: Postoperative incision appearance after wound closure
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1.2.2 % %3l R GG ALk IE s B R =X,
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BT 28 43 ) B A5 mm Trocar, 56 BUAH [ B4 7 FE
TERRGE R B RS W VAR . &4 I kAT <640 0
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1.2.3 RELHFJmEEH WHFRYHFE—H
BA 1 2 44 32 70 BRI 56 0, PR 09 48 B g AR — 3
R R AR R B 2 25 Tl R MR, AR R
24 ETIEE Z 5 WA R B S (SILS+1 51448
VL), A ST I 4A AT o0 i SILS+1 I8 i 5 JIH 4 )
BRI 2 RN 58 AR R, M EEaE - T
JEE AT A S AR SR AR, LR R T K A
B AR G T B 2 > il 26 D A7 X T R B ) 45 Fl
F-ARBIFE bR 950
1.3 WEIEHR

F MR bR G (D) AR AR A TS A
FAR BUEEE RS = A AR (TR LG A ) IR
=M E I IRAE R w ) | ARASICH B ] R4 4R
A I ] R AR I L (2) AR SRR R B R A
b RIGEBEEE . 510 & @ ErE . RJ524h
PEIR Lw BL L 43 (visual analog scale, VAS) 1P
KOO Rk E, 3) Latir: REIHkiERE
K, MR . WY . N AR R A
A () B KAV F ARG
TR ARG 6 B UL, SR 4% E
W [5) X6 V) 171 95 25 45 Ry AT VE MY, DA A
5 V)RR AN AR AR, ) O RS K g
RS E a5, LY A S RE R CAn
EPE) XM HEAEMEm; & EEWET I
r3. TR IRy, M L AT
a0l K& 57 B (R A Borg 6-20 it % 1T
fE B E T E T RS R A 5 S B M A
PEIFIE s, RAGE— PEAf I () 8 0 020 B2 ey )
DL AT e M2 (LABE B 46 38 2R SEic s I AS AT B
BB RUE, ARIEATER U FEM A TN AR ) -
1.4 FEiR

B S X R AT IS B R R T, BE Vi
] K 4~16 J8 , T 12 8. BN A BEARE
WA AE DL . FF RAEAHSCRER (MR . B# . #0H
). ARSI TGO T RE E A AR
YTHM T, BEE R TR T HEAE o R
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BN EAEAE SRR 5 A P IH G AR O E AR 5
S EARAR R, WIRAT R 2 ek A A
1.5 HBEWESZHITZEST

BT AT 48 b B B 2 24 B 5T N D3 0 S 3 i e
RAGRE, BEATHRS 34 EIMAZT#IN. B
K FH SPSS 26.0 Gt it #0444 A o 1E S 43 A £ aE LAY
o brifEZE (v +£s) R, RAMSIAEAR (KK
AR IES A E A LA A% (l5rf2mlfE) (M (IQR) |
Tn, KA Mann-Whitney URES: s 31800 R L i %
(A4S [n (%) 13K, R x* K5 5L Fisher
Wk R . DL P<0.05 RS BHA G E L.

2 & R

21 EZHRBIEER

ZPSM J5, SILS+1 41 (SILS+1 BE4 ICG %t %
WS HEE | A) ef, EaLfld (L4
Z LB G 1CG 20 At 5 IHE X288 A ) 64 4],
WIS . AEIS . BMI, ASA /0% . JHEEH
7. A BE . BHL K (otal biliubin, TBIL) |
NHA R AR (alanine transaminase, ALT) M
P14 T A S R A AR bRy T 25 R TR g R X
(¥1P>0.05) (%£1),
22 MARERPER

WiZH T AR EFR][ (87.75+8.03) minws. (85.03
8.43) min, P=0.134] 5 04 4% & 0 0] [16.0 (14.5~
16.5) min vs. 15.0 (13.0~16.5) min, P=0.176]% &
BTG it 24 75 X SILS+1 20 A5 A< Bt s ) B 40
T8 2 LA (325£146) min vs. (7.36=
2.43) min, P<0.001]; A i £ 7 2 {H SILS+1 41
W2 g LfLd, MWAmER L% E X
[ (17.41+5.85) mLuws. (16.64%6.56) mL, P=0.578]
(#£2),
2.3 WARCIMREREER

SILS+1 AUl M R K B s fd
[ (2.61£0.45) cmvs. (3.33£039) cm, P<0.001],
HARJE 24 h & Im P or BAK2 (2~3) vs. 3 (3~4),
P<0.001]; ARJG{ERBERE[4 (3~5) dus. 4 (4~5) d,
P=0.130] J B4 & 5| W & WA 4.0 (3.0~4.5) d s
4.0 (3.0~50) d, P=0.117|MH £ R LG iH¥E X;
A B 2 2 FH R JC W Wk 22 S[2.50 (2.40~2.60) J7 JC vs.
245 (2.30~2.60) JiJt, P=0.104]. 54118 K5I
RAERERZF TG FE L (P=0.551), SILS+14
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KA 301 (9.4%) . PIHEGL 2 4] (6.3%) .
BRAM L (31%) 5 fe5 2 LA K R s

561 (7.8%) . VIHEG 46 (63%), MYk
A AR . ORI kA (R3).

®1 WARATERF LR

Table 1 Comparison of preoperative clinical characteristics between the two groups

i H SILS+1 4 (n=32) 165 L4 (n=64) Xz P
T3 (%)]

% 17(53.1) 32(50.0)

@ 15(46.9) 32(50.0) 0.083 0831
AR (% %+ s) 53.72+5.14 55.13+7.97 -0.907 0.367
BMI(kg/m?,% + s5) 22.97+1.75 23.63+2.37 -1.388 0.168
ASA 538[n(%)]

11 29(90.6) 55(85.9)

I 3(9.4) 9(14.1) 0:429 0.7
JIHAE BAR (mm, & £ 5) 8.31+1.89 8.92+2.19 -1.342 0.183
JREESS A MUIQR)] 2.5(1.5~3.0) 3.0(2.0~4.0) -1.366 0.172
TBIL [pmol/L, M(IQR)] 41.95(38.75~58.70) 43.60(34.75~61.00) -0.451 0.652
ALT [IU/L, M(IQR)] 132.75(124.05~141.85) 135.40(129.45~141.25) -0.890 0.374
F 45 10°/L, MIQR)] 10.55(9.85~12.70) 11.05(9.50~11.50) -0.008 0.994

F2 MABBEARPISIRILE
Table 2 Comparison of intraoperative outcomes between the two groups

e SILS+1 41 (n=32) 155 2 L4 (n=64) "z P
FARBFA] (min, % + 5) 87.75+8.03 85.03+8.43 1.513 0.134
R 4 25 i ] [min , M(IQR) ] 16.0(14.5~16.5) 15.0(13.0~16.5) -1.353 0.176
FRABUH I E] (min, % + 5) 3.25+1.46 7.3622.43 -8.805 <0.001
ARrfr it (mL, % + 5) 17.41+5.85 16.64+6.56 0.558 0.578

*3 WHBERBERLE
Table 3 Comparison of postoperative outcomes between the two groups
Eitian SILS+1 41 (n=32) 15227140 (n=64) Xz P

P10 EKE (em, % + 5) 2.61+0.45 3.330.39 -8.056 <0.001

VASIF4HM(IQR)] 2(2~3) 3(3~4) -3.980 <0.001

B A, MUIQR)) 4.0(3.0~4.5) 4.0(3.0~5.0) -1.569 0.117

AJE AR E[d, M(IQR)] 4(3~5) 4(4~5) -1.516 0.130

fEBE 2T 7T, MUIQR) ] 2.50(2.40~2.60) 2.45(2.30~2.60) -1.625 0.104

K AEN(%)]

[IERRRIT 3(9.4) 5(7.8)
1) 11 kg 2(6.3) 4(6.3)
ARG 0(0.0) 0(0.0)
2.180 0.551
BN 1(3.1) 0(0.0)
REAE A 0(0.0) 0(0.0)
SCHRBR R AL 0(0.0) 0(0.0)

24 BEEBRERRAEEFE

i BE S5 25 05 7 U 4 SILS+1 4 W B TR
G2 L2 (2~3) wvs. 1 (1-2), P<0.001]; R#&
W 55 R FEAE WAL M JC W] i 22 (6.5 (6.0~7.0) s

70 (6.0~7.0), P=0.249],

25 MEIAER

P AL PS8 B Jm BB, AR 2 6 JH A A
DI REAR WL B W S, MR AT R, PAL AR A

H i B

BN ER DL S G B el R AR R SE

OimEE|

GBS

TARERI . BEUT )R 30 % 2 P BE L S Ak F
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K G o A 78 B 3 g 7 B — 2l i E R &
JEHF LI TR B BRAESL , TR E W “ =M
PEIX”, TEORTF RGP AR BY R 88 19 Rl i, 5 2 kb 1
VIR ERKE, BIETARBER, N “+17
LA I 8T 805N B A X, A A A
SRS G N A — S, S B SRR AL T R Y
M FE BRI AR o B R A L SR I B R T IR A B
A ORS EE FAR A M, A B T A O R L U e
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B AREe, %688 I8 ] BLEEE R 5 I 51
PR, TR AT ST YIE, BDAT 58 BOA A
MR JG 51 3, e T eI 5 AR5k E W%
Y o

PO, SILS+1 AR ZUAR FE B 3 B — 22 38 38 # E
VB, AL E A SRR, 7E AR A T
ML ETEE TR R B FRCA M IE . A K BA
TEIF AR C R B T H £ SILS+1 I I35 F R
P52 2%/ TROGE AR 22 U] B v () SR 28 55 (AN &2 RE
HOBRGE . R =R TIRNE S ) , IFIE MU X R
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[ & o 6 T o N R 5 W I N NG A B - o
RIPF I E TR, Huang Z5PEFXF &2 2% 0 4 (1) iFF 55
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ERIRR ok, SARPIHEE ML, 1662860
MAREERE . RS A EE BT, &
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], K42 # W A& 5, S — T R Ie 5 5 00 5
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Wesh, TR DBORG AT — B, BT
XS E DA B SR R, 1CG bk i 5 5 7E I
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