EURVE G R i E BRI R Vol.34 No.1

202541 H China Journal of General Surgery Jan. 2025
Eﬁ doi:10.7659/j.1ssn.1005-6947.240569 R % B 531-_ — o
FEREME, hitp://dx.doi.org/10.7659/.issn.1005-6947.240569

=1

E¥EEE China Journal of General Surgery, 2025, 34(1):70-78.
e N B 5 R SR IBR Rigfr AT M &R LR £ R fral
2R

2R, AL, FFE, T, R%, FfE, FHL

(RAEARFE _WEER BN —mX, =& 29 650101)

W OE E=5HB: FYIBRARE R 0 2R 7 FBE, B ML GE M TF I TR 2 8 % o0 I8 ks 55 F AR AL
TN BT, A% TR, ALas NGB R 7 A8 L I R P S A T RCR  H R R Gk 3
W Bk, ASWFZE VAL A LG A AL S B 5 R 5 I U B AR TR 7 I 1007857988 1) I PR Y7 A8 e 4
F5ik s mUEPEWCEE 2021 4F 2 H —2024 4 7 A 7E R W BE R K2 55 — B B2 g T LI S Bk PR ol 988 47k
B VIR (1 184 61 F A B & MR AR WOk, ok, PLER A4130 6, M seal 154 61, il FH R LA 0L
IR RRAE . TRV BRVE Bl 45 3L 2 TR e B R 4T 1 2 A4 ] 343 PERid v (PSM),  [b A% PSM 5 9 20 A9 R
o ARG ARG bR
GER i 12 0647 PSM G HLAS N AL 24 19, I IS el /b 3 48 19, WAL R A F6 A V-5 R4 (23
TARFSAE A28 F i A8 0.588) o AL#s AZLAY FARBFE (138 min vs. 168 min, P=0.024) F1 7 BE W i ]
(25 min vs. 45 min, P<0.001) W TIEEGIH, RS 1. 3 REABRHATFEE TEESH, K551,
3RFGEMMT R EBE A (¥ P<0.05), {HHLEF AR 9% S T IR BE4H (74 746 JCws. 49 6440, P<
0.001) . PHAFEAR P H M. RPEIMR . PEIFER . REEG T ARG I EE L &% IE K AE
U AR T T 22 RS E L ( P0.05) .
G530 . X T EO I R ], BILAS NG B I B DI BR ARV YT SR K AT, SRS IE B
YT FAREERL S TBLWrE a9 T F AR ARG FDIRersm, SRimasr e B s, Wa S
BB PR R A B

X § A JEEIRE s AR FIBRAR s PLas A TR EIEE
hE S %S R735.7

Safety and efficacy of robotic-assisted vs. laparoscopic hepatectomy
for the treatment of hepatic hemangiomas

JIANG Gaiming, ZHENG Kai, LI Yukai, LI Jing, KANG Qiang, KE Yang, LI Yuehua

(Second Division of Department of Hepatobiliary and Pancreatic Surgery, Second Affiliated Hospital of Kunming Medical University,
Kunming 650101, China)

HEWMB: HEARBFESWITH (82460461, 82103173); =M A P HERME AN K NG & AA KL B H
(202205AC160063) 5 2 A SR AT HRIOE TS 4RI T H - (202401AW070003) .

s BEE: 2024-11-07; f&iTHH]: 2025-01-20,

EEEI: 20, RUERIRAE s Epeim Lo, FE MR AFARBRANEL 7 m AR 5T

BIS1EE: Z5H%E, Email: liyuehual971@sina.com

http://www.zpwz.net
70


mailto:E-mail:liyuehua1971@sina.com

LR

Z B, % LB A By 5 R 55T 1 R R 36 T BT A B e BT U B 71

Abstract

Key words

Background and Aims: Hepatectomy is an important treatment option for hepatic hemangioma, and
the approach has gradually shifted from traditional open surgery to laparoscopic and robotic-assisted
surgery. However, there is still no consensus on whether robotic assistance provides better treatment
outcomes than laparoscopic surgery for hepatic hemangioma. Therefore, this study was performed to
evaluate and compare the clinical efficacy and safety of robotic-assisted and laparoscopic hepatectomy
for the treatment of hepatic hemangioma.

Methods: The clinical data of 184 patients who underwent minimally invasive hepatectomy for hepatic
hemangioma in the Department of Hepatobiliary and Pancreatic Surgery, Second Affiliated Hospital of
Kunming Medical University, between February 2021 and July 2024 were retrospectively collected.
Among them, 30 cases were in the robotic group, and 154 cases were in the laparoscopic group.
Propensity score matching (PSM) was performed based on baseline data such as patient demographics,
tumor characteristics, and surgical resection range, with a 1: 2 matching ratio. Intraoperative and
postoperative outcomes were compared between the two groups after matching.

Results: After 1: 2 PSM, 24 patients were in the robotic group and 48 in the laparoscopic group.
Preoperative variables were well balanced between the groups (area under the ROC curve was 0.588).
The robotic group had significantly shorter operative time (138 min vs. 168 min, P=0.024) and hepatic
hilum blocking time (25 min vs. 45 min, P<0.001) compared to the laparoscopic group. Postoperative
albumin levels on day 1 and day 3 were higher in the robotic group, while transaminase levels on
postoperative day 1 and day 3 were lower (all P<0.05). However, the hospitalization cost was higher in
the robotic group than that in the laparoscopic group (74 746 yuan vs. 49 644 yuan, P<0.001). No
significant differences were found between the groups in terms of intraoperative blood loss,
intraoperative transfusion rate, open conversion rate, postoperative length of stay, and postoperative
complication rates as well as complication severity (all P>0.05).

Conclusion: For suitable cases of hepatic hemangioma, robotic-assisted laparoscopic hepatectomy is
a safe and feasible treatment option. Compared to traditional laparoscopic surgery, it reduces operative
time and hepatic hilum blocking time, and minimizes the impact on postoperative liver function.
However, the treatment cost is higher, and selection should be based on the patient's individual needs.
Liver Neoplasms; Hemangioma; Hepatectomy; Robotic Surgical Procedures; Laparoscopes
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Figure 1 Robotic-assisted hepatic hemangioma resection

A: Schematic diagram of Trocar placement; B: Pringle maneuver at

the first hepatic hilum; C: Parenchymal transection using an ultrasonic scalpel; D: Closure of larger vessels with non-

absorbable ligation clips; E: Suturing and ligation for hemostasis on the liver transection surface; F: Placement of

hemostatic materials and abdominal drainage tube
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Table 1 Comparison of general data between the robotic group and the laparoscopic group
PSM Hif PSM J&
e Mg A (n=30)  HEEEHBE4L(n=154) ¥z P Mg AN (n=24) MR (n=48) h¥Z P

AR (Y 3+ 5) 46.53+11.63 45.08+10.11 0.704 0.483 45.79+11.40 45.79+9.48 0.000 1.000
(%)) 23(76.7) 108(70.1) 0.523 0.469 17(70.8) 34(70.8) 0.000 1.000
BMI(kg/m?,% + s) 22.75+2.49 22.73+2.89 0.031 0.975 23.03+2.38 22.82+2.79 -0.326 0.746
NEW R (%)] 7(23.3) 43(27.9) 0.267 0.605 5(20.8) 10(20.8) 0.000 1.000
TR L (%)] 2(6.7) 11(7.1) 0.000 1.000 2(8.3) 4(8.3) 0.000 1.000
AR S5 % A

Hb(g/L,% + s) 136.73+18.22 143.16+16.30  —1.938 0.054  140.12+17.12 144.15+14.36 1.050 0.297

PLT(X10°/L,% + s) 240.87+52.72 253.15+66.72  —0.951 0.343  241.04+50.90 243.46+60.64 0.168 0.867

ALB(g/L,x + 5) 43.67+2.91 43.01+2.95 1.110 0.269 44.08+3.00 43.21+2.13 -1.256 0.218

ALT [U/L,M(IQR)] 16.5(11.0~25.0) 17.5(12.3~26.0)  -0.544 0.587 16.5(11.0~25.0) 16.0(12.0~22.8)  -0.030 0.976

AST [U/L, M(IQR)] 17.5(14.0~25.0) 20.0(17.0~24.0)  -1.666 0.096 17.5(14.0~24.3) 21.0(17.0~23.3)  -1.263 0.207

TBIL [pmmol/L, M(IQR)] 12.45(11.17~17.25) 11.70(9.20~14.40) -1.930 0.054 12.60(11.45~18.10) 11.70(9.15~14.75) —1.707 0.088

PT [s,M(IQR)] 11.30(10.72~12.20) 11.00(10.60~11.47) -1.840 0.066 11.20(10.67~12.05) 11.05(10.57~11.50) —0.945 0.345
Jitria fe KA [em, MUIQR)] 7.30(6.15~8.33) 7.05(6.00~8.28)  —0.725 0.468 6.90(6.00~7.88) 7.25(6.20~8.30)  -0.717 0.473
JiE % Hn(%)]

kR 23(76.7) 116(75.3) 21(87.5) 42(87.5)

£ % 7(23.3) 38(24.7) S B 3(12.5) 6(12.5) R
JHRIA En (%)

ST 2t 18(60.0) 54(35.1) 14(58.3) 27(56.3)

JA 6(20.0) 75(48.7) 7(29.2) 15(31.3)

W se At 5(16.7) 22(143) =M s 6(12.5) o0

Rt 1(3.3) 3(1.9) 0(0.0) 0(0.0)
ST E TIN5 (%))

= 10(33.3) 51(33.1) 6(25.0) 13(27.1)

H 20(66.7) 103(66.9) R 18(75.0) 35(72.9) R
JFOIERE [0 (%))

/NS R 23(76.7) 142(92.2) 22(91.7) 44(91.7)

KAGFRIFI R 7(23.3) 12(7.8) 978 0026 2(8.3) 4(8.3) 0:0001.000

&2 R AAMERRAFAREXIERER

Table 2 Comparison of surgical-related indicators between the robotic group and the laparoscopic group

&t Mlgs A4l (n=24) JE 2 (n=48 ) 7 P
TR [min, MUIQR)] 138.0(109.5~175.5) 168.0(142.5~240.0) -2.260 0.024
A Il (L, M(IQR)] 100(95~200) 150(100~300) -1.166 0.244
A4 1M 2R [ (%) | 1(4.2) 3(6.3) 0.000 1.000
JHTTBEL WS 6] [min , M(IQR) | 25.0(17.8~35.3) 45.0(31.5~63.3) -3.472 <0.001
T (%)) 0(0.0) 2(4.2) — 0.549
ARG A:BErtE][d, M(TQR)] 6.0(5.0~7.0) 6.0(5.8~7.3) -0.542 0.588
fEBER I (OT % £ 5) 74 746+13 939 49 644+16 149 -6.496 <0.001
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Table 2 Comparison of surgical-related indicators between the robotic group and the laparoscopic group (continued)

Bzt HLE§ A4 (n=24) JE A5 2 (n=48 ) a4 P
RIGHE 1 RI = abn
Hb(g/L,a? +5) 120.42+17.15 117.59+24.37 -0.507 0.614
PLT(X10%/L,% + s) 201.67+50.10 179.85+56.14 -1.609 0.112
ALB(g/L,x + 5) 36.67+4.08 34.77+4.09 -1.855 0.048
ALT [U/L,M(IQR)] 80.5(53.0~145.8) 143.0(96.5~243.0) -2.867 0.004
AST [U/L,M(IQR)] 80.0(58.0~135.5) 131.5(95.8~243.8) -3.208 <0.001
TBIL [pmmol/L, M(IQR)] 20.3(15.9~30.3) 19.0(13.7~23.1) -1.195 0.232
PT [s,M(IQR)] 13.90(12.25, 15.33) 13.10(12.28~14.20) -1.548 0.122
RIFHS 3 KL = H5Hr
Hb(g/L,% + s) 117.6119.54 115.99+16.99 -0.363 0.718
PLT(X10%/L,%  s) 209.41+59.50 187.61+54.94 -1.544 0.127
ALB(g/L,x + 5) 39.17+5.03 34.4143.16 ~4.497 <0.001
ALT [U/L,M(IQR)] 42.5(26.5~60.3) 85.0(53.0~117.8) -3.997 <0.001
AST[U/L,M(IQR)] 25.5(19.5~30.3) 41.0(26.0~73.0) -3.125 0.002
TBIL [mmol/L, M(IQR)] 17.60(10.97~21.88) 14.10(10.55~16.98) -1.661 0.097
PT [s,M(IQR)] 11.90(11.80~12.80) 12.10(11.70~12.53) -0.228 0.820

®3 HBAAMBERBARGHLE]RR
Table 3 Comparison of postoperative complications between
the robotic group and the laparoscopic group

_ Bl A2 JE g 2H
D (n=24) (n=48) X r
AR5 Il 0(0.0) 3(6.3) — 0532
JIE 0(0.0) 1(2.1) — 1000
K 0(0.0) 1(2.1) — 1000
) 1 ke 0(0.0) 1(2.1) —  1.000
it i ke 2(8.3) 1(2.1) — 0532
T AR 3(12.5) 11(22.9) 0543 0.461
T IR R LA 0(0.0) 0(0.0) — —
Clavien-Dindo Jf- & E/r 2%
I 3(12.5) 5(10.4)
I 1(4.2) 2(4.2) — 1000
Ila 0(0.0) 2(4.2)
S B

JHF 10 557988 1 3R 7 T IR AL TR DI BR . R BRI
AR . BFEh kA AR ZER | A A, AR
ERIGIKRIT kR L, R YR FFAR
‘Wﬁﬂﬁf%&ﬁh#ﬁﬁm*%m%#%%
W, Horp R YD B f ok 8 B 3R T T B
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NEUEA XA, BRI E P etk
[ D G i o (VA o M S i R S VA

ISR, Bl TR R AT LIRS o VR T T a0 R
TE DI, kA 08 J [ A AS B BB, JC IR
A 28 AL AR DI RESE , Al S T ARUIER
4 it A8 R AR T (EL B Y AT AR A SE A TH AL
/N 96 A A Bk B M A A 95 B, KR T RE B
B . e . R B A g E B . U

W L O B 0 % 9 0 i TR
L5 0 B A T B AR L BT AR

SRIE R WG TT T ik, JUHOR Y M A e mk 2
o A OF R RERE, FORAT B DI BR AL, SR E )
FIRIT AR, MFARUIBRQIGi K . A B i [E]
X . FARI K AE & AR R B,

Bl 4 BT AR R 0 &R, I I 4 R T AR VI
B 7 20 A% G 19 T I8 T AR 32 8 e 1) 1 g T R R
Plés N B F R, 5HFEFIEF R, 8K
ﬂﬂ%kﬁﬁ%**F&%ﬁ@ﬁ,ﬁ%%ﬁﬁ

A b ARG TR AR AR, TN AT A i BE R
%ﬂ%%mmohH@%M@mm%wﬁﬂ,ﬁ
BT E s BT E R, HLER A IEF AR B A i
R SR Mmk%ﬁﬂm%ﬁﬁﬁ%%%
7 5% 8% 252090 A 3 840 1] 2 1) Meta 43 Hr &5
%,mﬁkﬁﬂﬁkﬁﬁﬁﬁH%W@,EkW
o TR E R . REIFERRELRER . RF
fEBERTIE] . FRAER . Ry &R VIBRR T, 253
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Bl 2 5 Re IR R R AR AR T A IR T RO MR A
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U N N I E R o N TS N
fiE . Mg R/ MPEECE . ME AL E . R AR
A S B R AR I R R AR B AR 2 R
AWM T PSM U7 ik, R AL AR N AL R I s B 4
PEAT A BRUC L, B R A 6 A I PR AR AR A P AR
YA GE T B T B 3 4, O SR ROC
R K 50 VT C & AP . PRELJS AUC 2 0.588, #lL
e N 2H 5 0 e 48 4H HR 3 PSML S D S 45 bR 24 A
HA A e, 136 B A BF 58 B FH PSM AT LA 300 /b
TR A% A 3R DL S #E e Ay, (o AR 9 45 R S fin v
WD T DA TR A 5 A S P

TEAR bR, AR LIS N T
AR S [0) RN D BEL T IR UR) e TR s AL, X5
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