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Clinical application of ultra-minimally invasive

instrument-assisted single-site laparoscopic cholecystectomy

LIU Yangsui'*,NI Zhongpeng®,ZHAO Xin®, et al.
1. Hepatobiliary and Pancreatic Center, Xuzhou Clinical School of
Xuzhou Medical University , Xuzhou 221009, China; 2. Hepatobiliary and Pancreatic Center, Xuzhou Central Hospital

[Abstract] Objective:To comparatively analyze the clinical efficacy and safety of ultra-minimally invasive instrument-assisted
single-site laparoscopic cholecystectomy (LC) and conventional three-port or four-port LC in the treatment of benign gallbladder
diseases. Methods:The clinical data of 240 patients with benign gallbladder diseases admitted from Feb. 2025 to Apr. 2026 were retro-
spectively analyzed. According to surgical methods, patients were divided into the observation group (n=120, treated with ultra-
minimally invasive instrument-assisted single-site LC) and the control group (n=120, treated with three-port or four-port LC).
Relevant indicators of the two groups were compared, including operative time, intraoperative blood loss, postoperative catheterization
rate, postoperative exhaust time, postoperative pain score, postoperative hospital stay, incidence of postoperative complications, and
Vancouver scar scale score at one month after operation. Results: There was no statistically significant difference in intraoperative
blood loss between the two groups (P>0. 05). The observation group had longer operative time ,lower postoperative catheterization rate,
shorter postoperative first exhaust time and hospital stay, lower postoperative catheterization rate, and lower resting pain scores at 24 h
and 48 h after operation than the control group, with all differences being statistically significant (P<0. 05). No statistically significant
difference was found in the total incidence of postoperative complications between the two groups (P>0.05). One month after opera-
tion, the Vancouver scar scale score in the observation group was significantly lower than that in the control group, and the difference
was statistically significant (P<0.05). Conclusions: Although ultra-minimally invasive instrument-assisted single-site LC for benign
gallbladder diseases requires slightly longer operative time, it offers certain advantages in promoting postoperative gastrointestinal func-
tion recovery, alleviating early postoperative pain, shortening hospital stay, and improving cosmetic effects, without increasing the risk
of postoperative complications. It is safe and feasible for clinical application.

[Key words] Benign gallbladder diseases ; Cholecystectomy , laparoscopic ; Single-site ; Ultra-minimally invasive instrument ; En-

hanced recovery after surgery

BEEE:0 %
VEZ R X% (1983—) 55, A BERL R A A M I PR 27 g (E3 T w2 e ) BT LB 0 AR R0, 322 DS AR e S
BT

684



5531 &5 9 1
2026 49 H

Wk B
JOURNAL OF LAPAROSCOPIC SURGERY

sh B

Ju

-
R

IRy

Vol.31,No.9
Sep. 2026

FHTT IR BRA | 12 i B AR BR A (Tapa-
roscopic cholecystectomy, LC) B A5/ A JFHREE
PRAGRE L, BN AT NSRBI SbrifE ™2
WAL= ALY LI LC ARG EEE B A = A e 2R
PO, — g i o o OUHAR R oM i l—
A OHR, 55— 7 T A5 DEAR SR ARG
P AFAE—E S o BEAE AN SMRE LG N B4l
JEDIBR” 10 “ T RE O 5 TR 5 " 5 78 TE LIRS 4
PERY RT3 T 32— 20980 TR AN GE A ROR K
Sy FURIT I ROGIE AR fL LC 3 7E BT R B,
e DR T B — A e b AT SR S I RE TG AT
DL P B 22 A ROR , BAEIR A P s
5275 T s Y AMRR O 30 (R ) 2 B S R —
PITVE A S He 7 R000 7, B S 45 VR B A 1
NSl B S R B I O N SR RIS B 3 R ARG
ANDCIRN EAR T . RO I T B A ST ARG
I RHAE = £ B RS R AT B X B B, R
AHE R T F AR ], 3G 7 AR 3403 4 7™ d O &
E TR AE KR TS e At , L AL 28 ke AL A A
W B, — o PRI BRI TR Mz
YT, 7R e IRAE Ge AL LC #4E )= FR W [, A 2%
Pl FH B FL IR A5 10 B ST | A & AIF 5 AT BA G
TERY AR A AR, IR & BB BOR B 22 1y H T B
FLIE B T A, LA B B 700" | i A T ARERAE
FETFFARZ A Sy, AV B AR CH
1. 98 mm AR JF LT IR A BT 2>, 4 B4

JFEAFL LC, 42 M T R B 2 A B A7 LC AR
o ZARAIRFE T & 500 L AL RIE, AT
PN IS B2 3 J 2 i, T2 IF ST 0.5 em #RAF
fLBF GRS 1 om WEEAL, A5 Bl R BB 45 B e I
ES T MY L e R SN T SHIVINT IS
FCH, GBI RUS o BIAT LG T A5 BRI A 1
B, ARG R GHET o BRI A7 3 O e
A7 19 7 Bl B 45 BRCH B SRR LC 5 A 58 = £L/MU L
LC Al RBERE, PEAN B B B e il B SRR 7 LG A
FIAI A bR AR WKL SRR T i (4 I PR {E
IFBEEH R 25, LUIDI O A 28 R A 1 S A
Y EE A Pie DN e oS

1 #ERSAHEE
1.1 IERER

[1EA>HT 2025 4F 2 H & 2026 4 4 H #M ERk
AR NI TR 2 B JFF IR v O B - AR SR Y7 1Y 240
AR 4 [ A0 FE A I DR et ARl AR X4y R
F2H (n=120, 17 B 1B #5 hAe B BB AL LC) 5 %) IR
2 (n=120 B, F74&5 =FLekPUFLi% LC) , 4L E 4R
% P BMI 3 ERREE B I P2 0090 B2 &
IFIE G TR 22 R RG22 L (P>0.05) , B A
AL, LR 1. PRAL TR i R —F- AR B 5E A,
FER ARG R R AR ROk
PN B B 27 A I DR 27 Bt B 27 10 3 2 O 45 W %
HEVEE

x1 WABRERKIREILE (v+5)

- PE () AR BMI PIRFE (n) ILYE H AR
5 E'S (%) (kg/m*) E BA JiRAILAE (g/L)
WL 54 66 54.5+15.4 24.8+5.5 91 20 9 42.7+4. 4
X HEZH 61 59 56.1+14.9 24.3+4.6 88 22 10 42.3+2.8
XCH 1.214 -0. 767 0. 807 0. 198 1. 008
P 0.271 0. 445 0. 420 0. 906 0.316
gkl
. 5 EREE I Pr 22539 (n) B IFHE (n) REAEME AT AR BRAEINE 5 R AE L
T+1 I B DRI 15 1ML RN ] (n) (n)
JUE | 117 3 12 21 17 11 41
popitcEil 116 4 15 19 15 9 51
XCHE 0. 147 -0.376 0. 120 0. 144 0.218 -1.763
P{H 0.751 0. 540 0. 729 0. 704 0. 641 0.184
1.2 MNEHERRIRAE i, 2 AR RS A PEAG , BRI 52 4> BRI MU
IHABRAE : (1) RATL AR5 (CT 5 MRCP ) ARFE AR H B HR N BT ARG TR, IF

SRUILT Y TR SE SR EINICE I SN AINGIE 3 I RTe g =
P AS , AR o B A TIESS 2 W s () 755 T ARE

BB AMERE A . HEBRARIE : (D ARFFARSRm G
FFRAMBE S A AR R ST B

685



5531 &5 9 1
2026 49 H

Mo B A B & &

JOURNAL OF LAPAROSCOPIC SURGERY

Vol.31,No.9
Sep. 2026

A B I BT AL A 5 (2) BMI=35 ke/m?; (3) H
P 2 MERAE RAEMIT 72 h, AR R TR R
JIFL 2 S 1™ E AR M Tz A e R S R e O B
(4) B B AEAE R A SRR G 8™ B B R 5 (S) A ™
O A E RS DI RE N A, I T RE R A
TR IE , SA7AE AL T bk = HeRE 25 0 1k
32 FAR .
1.3 FARAFE
1.3.1 WEA

K FH MR 2 A T BB, LC, S8 ARFTER
THURIER , 25 K o RIS 838 UM ML, 5 BT
BER D, BT WOk IR 2y 15° 06, Ze it 157, R
S B b E LN VAN cWAN Y DN E 7R N S S AYA
TRAELM, B FEMBOUE 250 1.0 em )8
B JF L CO, UE RS E N 12 mmHg, BA
10 mm & I BEHEATHR AT, BH RIS T I s G HAth 52
J& B B ASEIOE Y FZER] 0.5 em 428 25l 8% L 4
Wi P R 1.5 cm 48 50 mL V52841 3k
TEME B R M1 B LA I R 0 28 Sk 7 1. 98 mm
R BB B 228 L e i T R R T v A S T i
B RAEBHE LA SRR, 0] v 2 ) Sk SR S0 0 1] 38 4 e

1 BF&EBTrocar B R BREIBEMENAE ST (A:BFTZFH 1. 0 cm Trocar,

FEARERE RS R AT S . FREMASE AR IR , &
J5¥ I 0.5 em Trocar £ A8 0 28003k B H 5 | A
Hb, TS24 10 mm 83k 20 1 J5 F-32% 81 (15
1) B R X 1 I e 5 AL T e i, LAk f
R 0 KA o A5 R v B3 = £ b 588 IR X, T[]
THIZT 1.5 em AMEHNT—HE 1. 98 mm &L EH (UL
ST 15 BB E R o REZE TR M
5 NH R B AITAR , 8 1] P AR ) ZE R, 5847
0 ER AR5 = X, AL Y)IT Calot = ff3R1H
JIFE S I B, 3 At ) 2 DO T N B I | 8 e e .
Aoy e ARG A o e, WIS BRI ioETT .
0.5 em Trocar B A$FIEE, Hem-o-lok 4K K I
PIOF B W AR A ISl k. R S R 8 PR I T
] B AT R4S A B, S e I BR B /5 B A bR AR
48, KA IHAEPRIC i HIR S AR A S i E)
Wy o T AR A TR e R B 2 B
0.5 em Trocar 5| i, B R ZEMI L a4t o ARAEAR
RHAE S5 BB B , B 2l - 0.5 em YT H A0
BMEgImE . nTsELkeE S H, At gy
AFZEIRAAL. WA 2.

B EZF®RI0. 5 cm Trocar, & LR T H 50 mLiEST 8§ LR ;B G HZEFAY 1. 98 mm
LI ZEM BB R RIN; C: B NBMEIZEMZZ0. 5 cm Trocar B H ;D : K Sh A I B R 1] B34 Sk i )

1.3.2 XHRA

e AR FTHES , RN I B BUREM, ]
BV By TS TEFE LM . B 250 10 mm
Trocar, #37. CO, M , B A GHRA , BN 75
Ja MR TFEIZET 2 em MABHEPLMET 2 cm
AEZEH] 10 mm .5 mm Trocar, 4T3 JFF] DX 55 55 RIME
AT F AT AT 2R AN 2% T 2551 5 mm Trocar (X HEZH
H 17 HBIRA) o AThRME = FL/WUFLEE LC, brARZ 6
ST RIALIBCHS AR FJ5 FEL A% 2 JE 155 100 2R s 7 A 5 |
W . KA AR ICIE SR LS R ER Trocar Jf4%
HUI.
1.4 FEAEIR

(D) FARAMAESR AL4E T AR [A] A H 1 &
ARG EER, HhFARMEE P E 24D) 5%

686

Aokl R i R AR E R . Q) RIEKE
5 00« AL 55 B W D) B8 A 1sF TR) (LA B R AT T THER R
HE) AT BER ] IR AR MRS 1A H U0 H S
T ARG 24 h 48 h i s SR T A9 R AL
BPIPES(0 ~ 10 43) , HAS 5 F ARG EAHIRR R
H oAU DL TR B A T I g — 48
HEAT IR IR) i 5%, A (A B S AR AR BRI 2, ) H
I SR FH IR BF AR R R T VPG I A
N CERZ N K= NS e ) ) g U R e A
530~ 13 40) A S R IR G A I . (3) AR
Je I RRE - E B S Al IR L IRGE 505 i
Ji ) 1T B A PR A
1.5 ZitFabig

N SPSS 25. 0 FRAF A T8 R b B . T R



31 B oM Mo B A B 2 & Vol. 31,No. 9
2026 4E 9 A JOURNAL OF LAPAROSCOPIC SURGERY Sep. 2026

1 B3R ) XRG B 5% Fisher B IHE 2R 1R %k Aot #E X
DA (s) 7R, R AR ST BEAR ¢ K516 5 P<0. 05 h 22 5+

7

2 BROSFEWHEBEDLLCFRRERRE INAKEEREE
(A: S BREE=/A;B: FEEEERE M Hem-o-lok & ; C. BHAEEE SEE Sk,
FIBREER; D: FF T FRIFLENH BB RARA; B REFF EFRIALEES IRE; P RE 1N AEERAER)
2 &% B BRI 3 1910 BRI B 2 1915 B4 5 36 W 21 50
IR SR TR, TP, W AR K AE & AR 5000 0 0.83% (1/120) 5 4.17% (5/
AL RS 2215 Y (P>0.05), WERgITAR  120), 2R TEHE X(P=0.120), RJF 1 ~H,
T B2 AR A A Tl B AR e SR ALIR EH DR AL - (LT IR AL, 22 5 A 4
AR PR BRI L TR R, AT 24 h 48 h g IPFREX(P<0.05)0 WA 20 AUSHEVI 1.5~ 124
R TR IAME T RAL, 2 S gk ) PRALAR R A D SR D) LUAT i A B 57 0F
(P<0.05). WZELL A/ EIRIEES | Gl xR gy Kk
R2 FHBEHEXBRIERA LR (v5)
TARBE R REBEER O ARREREFEE AR VNIRRT

Al (min) (L) (n(%)] (h) )
WMegd  65.3+8. 1 33.2+15.2 11(9.17) 23.947.7 1.5+1.3
SHHEZH 60.4+8.8 36. 1x16.5 23(19.17) 28.849. 1 3.9x1.5
XA 4.456 -1. 590 4.934 -4.410 -13. 158
P1H <0. 001 0.113 0. 026 <0. 001 <0. 001
&R

i) A BT A] NS ) JE A9 (%) ]

(d) 24 h 48 h VIO g 5 Wik PRI ER BEHER
WML 3.0+0.7 2.1+0.3 1.8+0.9 0 1(0. 83) 1(0. 83)
Xf R ZH 3.920.9 2.8+0.8 2.7+1.4 3(2.50) 2(1.67) 5(4.17)
XA -8.208 -7. 869 -6. 094 -
P <0. 001 <0. 001 <0. 001 0.120°

T K Fisher B VIMEA
687



55 31 55 9 1 WM B A B 2 & Vol. 31, No. 9
2026 49 H JOURNAL OF LAPAROSCOPIC SURGERY Sep. 2026
3 i i@ TREEEPRR : (2)1. 98 mm SRBUHEBLEI R ATIE T

VAR, Ry — D eI S P A, N A
ZAIE IR ARAE TR T 28 LC s R AR . AL
LC TR AR M B B U 1 FE R A RCR B A
TR PS80 (H 32 B 7™ 5 A e b 2 5 B
i) 2 S BN RN " 5 48 F RIS IE B TR U
56 A FILIRE TR RE 2 ), (LTI I B 0 A A DG 14 B |
PEATTE B KU 17 BT FLIE I B A BV EFL 45
2 3mm PUF HEF 8T S B ) SRR
FREIAS I  HELUARER A i ) ) s Mlge N TFARBEA 2L
L S A (ENPS 5 89 NI Bk 2 ST = T 2 B
B BEME LI K02 AR A — 2 R PR S AN
B AN DAL [ 8, A5 0 FH R B 25 il B
B LC #2485 TR IR A ity 58 iR SR FH B — i
EERAGEIE (FF 1.0 em 585 0.5 em Trocar) 64
1. 98 mm & AN #5 A Bl 9 B8 A% DL EAE T
BT KB R AL LC Y 2~3 em 4R & 1~1.5 em,
AU I TSR Bk, B B AR A TR T Rt T,
SR T BTN BT T U AL R B R — A
PRGN B 48T TR B4 &7 3 B 5 ik
W B, AR T AR AE 08 45 46 7™ B O R 1) T A XL <
[FIEE , AR AL T AR TR 200 L 2 e o FRATT 4
TIFHZER] 1 em 5 0.5 em Trocar, # 57 < 7 f# |
B, JUHACRE B R AL TR IR, AR
A CE G, T EEE T L 0.5 em ZERIFLTH .
SRR A B B LC BE N TR RE S A,
{EEE LB E AR 1. 98 mm , X} 5 BE Qi # /)N, &
SR RIS 3 A IEREYT O EEACART UL, [R5
H A GLENA A L , 8 G 25 B B AL LC kA
T AR T P T A B3 s AT R AT 22
FhAs T ARG T L RS . 7R 517 T, R 1
B BH B ERER A7 LC R AL 4t 4: @ 2 il 25 B ] 55
I REAR T BT A, A i ) AR 22052 A

AL B G F- AR ] T 4
ARJGPIRVE5r B WD Re ik 52 if ] AT BE s H] I IR
PETIL TR BRER , PR AR v S Il B R S5 I e 22 7
Togeit2EE o FE R (1) BB 2 B 5
BRAL LC A HIH BT R SR8 A5k Bl i T B, s 8l 1
“TORIR "SR AR K i fE T AR M SE AT oK T

SE W

HERENLIR R #2447 B, RS 24 h 48 h #iE
R T EIRITE T X R, R JF 5. (3) W
SR N A S R S VA BUN: e e VN ]
ST AR = MAIRAVECR , TR 2k 5 %) 41 A0
2 FERBMBINTF AR . (HAERE R, IR
RSG5 A S R IR, X AT e AR 32 A B
SR o N [ R R A N e B T = S SO S K

B B ERAL LC B, AR S A S i ] 38
YHERAERS i, TR S IR A, DA R SE AL
Sl —FLUFLEE LC R R E h TReH T
i 1) T B B S A s 5 3 AT el R AN A LR S
ANIER, AL, S A B SR, LC 2R
B FRA , B T ge 2 IR EY) 0 BUbR AR i 1)
RPN, Bl T B R E AT X T R
ZAXRH#EARE BB E R E R R K
Z#[m-zs]o

S TR A A PR B R, LC R i 2
AR BRI AR Z M. B, A Y oA
KT LEAEAR AR FERT 2 ~ 5 min) , HEZF 4011
BRVERE 32 I 0 25 5 B A TR AR R S Fr i)
PR SRS SED T H AR , Xt AR 2 2T il 4230
] FARBFRE K Ay E 2R E . ik, — B8 AR
Ji o7 B AERT [ 2, A v o 4 g AN G R 5 T
b N[ EE7 O N NSy A L 178 S R DS 3 7 N
G A AR BRI AT, USR5 B R AR B
Fi 8 256 1) Jirt PR AT BEANAS S i AR B B /N G
AR5 AR 3 T ) Tk S R DA R,
SR PRGH R S P AT I 25 A G . R AR
WFFEAAR NS BMI #4753 )2 530 , IR PEAG IH 2 58 i
7 AR B AR BSCR B M, AR AT T RS
Z2 v B R RE AL BRI ES , LAE— 2P B0 e 3]
I OS & rE

25 TR R RS A B FRAL LC AEANSE I
FARNXEE AT T, A RCP TR SEEn 1,
5B =L/ FLYE LC M E, BLAR TR B[] s A A
KBRS PR E DRI 8 L AR
Ry EA —EWMImRNE BB H— DS
Bk

[1] Strasberg S M. A three-step conceptual roadmap for avoiding bile duct injury in laparoscopic cholecystectomy: an invited per-
spective review[J . ] Hepatobiliary Pancreat Sci, 2019, 26 (4): 123-127.

[2] LiuF, Cui R, Mutailipu M, et al. Short-Term Efficacy of Transumbilical Single-Incision Versus Conventional Laparoscopic

688



31 5 9 1] ok B A B A & Vol. 31,No. 9
2026 4 9 1 JOURNAL OF LAPAROSCOPIC SURGERY Sep. 2026

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]
[15]

[16]

[17]

(18]
[19]

[20]

(21]

[22]

(23]

[24]

[25]

Cholecystectomy: A Retrospective Cohort Study[J]. J Laparoendosc Adv Surg Tech A, 2025, 35 (1): 36-41.

Portincasa P, Di Ciaula A, Bonfrate L, et al. Metabolic dysfunction-associated gallstone disease: expecting more from criti-
cal care manifestations| ] ]. Intern Emerg Med, 2023, 18 (7): 1897-1918.

Irfan A, Rao A, Ahmed I. Single-incision versus conventional multi-incision laparoscopic appendicectomy for suspected un-
complicated appendicitis[]]. Cochrane Database Syst Rev, 2024, 11 (11 ): CD009022.

Pan X, Zha L, Zhu H, et al. Prospective, randomized, controlled clinical study on single-incision laparoscopic cholecystec-
tomy: an analysis of 449 cases from a single center[J ]. HPB (Oxford), 2025, 27 (12): 1503-1510.

Lee SJ, Moon J I, Lee S E, etal. Single-incision versus conventional multiport laparoscopic cholecystectomy in acute chole-
cystitis according to disease severity: single center retrospective study in Korea[J]. ] Minim Invasive Surg, 2023, 26 (4):
180-189.

Arezzo A, Scozzari G, Famiglietti ', et al. Is single-incision laparoscopic cholecystectomy safe? Results of a systematic re-
view and meta—analysis[]]. Surg Endosc, 2013, 27 (7): 2293-2304.

Arezzo A, Passera R, Bullano A, et al. Multi-port versus single-port cholecystectomy: results of a multi-centre, randomised
controlled trial (MUSIC trial) [J]. Surg Endosc, 2017, 31 (7): 2872-2880.

Kim CW, Park Y Y, Hur H, etal. Cost analysis of single-incision versus conventional laparoscopic surgery for colon cancer:
A propensity score-matching analysis[ ] ]. Asian J Surg, 2020, 43 (4): 557-563.

Zhou Z, Chen X, Zheng X, et al. Minilap-assisted modified single-incision vs. traditional single-incision laparoscopic chole-
cystectomy: a retrospective cohort study on instrument conflict and operative efficiency[J]. Peer], 2026, 14: ¢20807.

Cui Z, Zhang D, Tian M, et al. Single-Incision Laparoscopic Cholecystectomy Using a Set of Novel Needle Instruments [J].
Surg Innov, 2024, 31 (3): 286-290.

SIWIR, hREE, REEER, AF. AW T AR RIS B B S FL I I B AR TR AR T Bl RIS T LD ). AR SR
ki, 2026, 38 (1): 7-10.

R, YRz, S, 4. R B FLIE Y AR DT R OR Bl R S B () ] AFRR BRSPS, 2026, 38
(1): 11-15.

Navarra G, Pozza E, Occhionorelli S, et al. One-wound laparoscopic cholecystectomy[.]]. BrJ Surg, 1997, 84 (5): 695.
Svetanoff W J, Griffin K L, Diefenbach K A, et al. Multi-Port Laparoscopic Versus Single-Site Robotic with DaVinci
Xi®Elective Cholecystectomy in Adolescents: A Single Center 5-Year Review[J]. J Pediatr Surg, 2025, 60 (12): 162675.
Gao P, YuJ, Cai M, et al. True natural orifice transluminal endoscopic surgery-transgastric cholecystectomy and beyond [ J].
Clin Endosc, 2025, 58 (4): 518-524.

Nabi Z, Reddy DN. Natural orifice transluminal endoscopic surgery: history and current development[J]. Clin Endosc, 2026,
59 (1): 21-32.

Krpata D M, Ponsky T A. Needlescopic surgery: what's in the toolbox?[ J]. Surg Endosc, 2013, 27 (3): 1040-1044.
Autorino R, Kaouk J H, Stolzenburg J U, et al. Current status and future directions of robotic single-site surgery: a system-
atic review[ J |. Eur Urol, 2013, 63 (2): 266-280.

Umubyeyi Mporanyi M. How robotic platforms have expanded the boundaries of minimally invasive surgery: a narrative review
[J].J Robot Surg, 2026, 20 (1): 482.

Singh A, Kaur M, Swaminathan C, et al. Laparoscopic versus robotic cholecystectomy: a systematic review with meta-
analysis to differentiate between postoperative outcomes and cost-effectiveness[ J |. Transl Gastroenterol Hepatol, 2024, 9: 3.
Nam C, LeeJS, Kim ]S, et al. Evolution of minimally invasive cholecystectomy: a narrative review[J]. BMC Surg, 2024,
24 (1): 378.

Chen P, Jiao J, Xue H, et al. Exploration of umbilical hernia incidence and etiology in 753 cases of single-incision laparo-
scopic surgery: a retrospective analysis[J]. BMC Surg, 2025, 25 (1): 224.

Zhang Z, XuJ, YuD, et al. Single-incision laparoscopic cholecystectomy reduced postoperative pain than three-incision lapa-
roscopic cholecystectomy in patients with large gallstone, a retrospective study[J]. Front Surg, 2024, 11: 1448684.

Sohail A H, Silverstein J, Hakmi H, et al. Single-Incision Laparoscopic Cholecystectomy Using the Marionette Transumbili-
cal Approach Is Safe and Efficient with Careful Patient Selection: A Comparative Analysis with Conventional Multiport Laparo-
scopic Cholecystectomy[]]. Surg] (NY), 2023, 9 (1): el3-el7.

(ki H 81 :2026-05-31)
(DECHikE : BRR )

689



