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The safety and efficacy of minimally invasive curative—intent resection for gall—
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[Abstract] Objective To explore the safety and efficacy of minimally invasive curative—intent resection for gallbladder carci-
noma. Methods The clinicopathological data of 126 patients who underwent curative—intent resection for gallbladder carcinoma in the
Department of Hepatobiliary Surgery of First Affiliated Hospital of Xi’ an Jiaotong University from January 2022 to August 2023 was ret-
rospectively analyzed. There were 38 males patients (30.2%) and 88 females patients (69.8% ) ; age 40 to 88(63.3 + 8.8) years old;
and there were 92 cases in the open surgery group (73.0%) and 34 cases (27.0%) in the minimally invasive surgery group, of which in-
cluded 5 cases who underwent robotic—assisted surgery. By comparing the clinicopathological data differences between the open surgery
group and the minimally invasive surgery group before and after propensity score matching (1:1 matching) , we analyzed the operative
time, intraoperative bleeding, intraoperative blood transfusion, number of lymph node dissection, postoperative recovery, occurrence of
complications, length of hospital stays, and hospital costs between the two groups. Results There was no statistically significant differ-
ence in baseline data between the open surgery group and the minimally invasive surgery group after propensity score matching (P >
0.05). The results showed that the minimally invasive surgery group had a longer operation time than that in the open surgery group
(314.3 £ 116.5 min vs. 234.3 + 65.2 min, P = 0.001) , but there were no statistical differences between the two groups in the intraopera-
tive bleeding, intraoperative transfusion of erythrocytes, transfusion of plasma, whether the hepatic hilum was blocked, number of he-
patic hilum blocks, duration of hepatic hilum block, number of lymph node dissection, number of positive lymph nodes, and surgical
margins (P > 0.05) ; there was no statistically significant difference between the two groups in the occurrence of postoperative complica-
tions and those with C—D grading of complications > grade III (P > 0.05) ; the time for the first postoperative meal and the time for re-
moving the drainage tube in the minimally invasive group were shorter than those in the open surgery group (P < 0.05) ; the postopera-
tive hospital stay in the minimally invasive surgery group was shorter than that of the open surgery group (7.0 d vs. 8.0 d, P = 0.014),
and there was no statistically significant difference in the total length of hospital stays and the total hospital costs (P > 0.05). Conclu-

sion Minimally invasive curative—intent resection of gallbladder carcinoma showed good surgical safety and efficacy , which could help
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patients recover quickly,and had certain clinical application value.
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Tablel Comparison of baseline variables before and after propensity score matching for enrolled patients
PSM HIJ PSM 5
= - X/ Z/t P - X/Z/t P
FEH(n=92) G (n = 34) HHEH(n=34) B2 (n=34)
R 0.012 0912 0.069 0.793
Ezl 28 (30.4) 10 (29.4) 11 (32.4) 10 (29.4)
E°8 64 (69.6) 24 (70.6) 23 (67.6) 24 (70.6)
FH (%) 0310  0.578 0.000 1.000
<60 43 (46.7) 14 (41.2) 14 (41.2) 14 (41.2)
> 60 49 (53.3) 20 (58.8) 20 (58.8) 20 (58.8)
JESELE G 1.059 0.304 3.100 0.078
ES 34 (37.0) 16 (47.1) 9(26.5) 16 (47.1)
= 58 (63.0) 18 (52.9) 25(73.5) 18 (52.9)
BMI (kg/m?) * 23.7+3.7 243+45 -0.638  0.527 240+28 243 +45 -0.253  0.802
MmerEH (gL) 125.0 (18.5) 128.0 (14.0)  -0.987  0.324 124.0 (26.0) 128.0 (14.0)  -0.785 0.432
R (+10°71) 3.1(2.4) 2.6(1.4) 2207  0.027 3.8 (2.6) 2.6 (1.4) -1.251 0.211
MRELARIE (+10°771) 1.4 (0.7) 1.5 (0.7) -0.904  0.366 1.5 (0.4) 1.5 (0.7) -0.675 0.500
I/ ($10°/1) 226.0 (99.0) 2115(962)  -1.308  0.191 222.5(76.8) 211.5(96.2) -0.515 0.606
AST (U/L)® 22.0 (16.0) 20.0 (8.0) -1.067  0.286 21.0 (9.8) 20.0 (8.0) -0.080 0.936
ALT (U/L)"® 24.0 (31.2) 21.5 (12.5) -0.616  0.538 23.5 (15.5) 21.5 (12.5) -0.049 0.961
IR (gL)° 374+46 39.0 £4.0 -1.905  0.061 36.7£4.2 39.0 £ 4.0 -0.230 0.222
SHELT 2 (umol/L) 12.6 (10.4) 11.0 (6.8) -1.385  0.166 11.4(11.2) 11.0 (6.8) -0.570 0.568
CEA (ng/mL) 0967  0.325 0.000  1.000
<5.0 65 (70.7) 27 (29.4) 27 (29.4) 27 (29.4)
>5.0 27 (29.3) 7 (20.6) 7 (20.6) 7 (20.6)
CA19-9 (U/mL) 4567  0.033 0.469 0.493
<39.0 64 (69.6) 30 (88.2) 28 (82.4) 30 (88.2)
>39.0 28 (30.4) 4(11.8) 6(17.6) 4(11.8)
CA-125 (U/mL) 4387  0.036 0.000  1.000
<35.0 61 (66.3) 29 (85.3) 29 (85.3) 29 (85.3)
>35.0 31(33.7) 5(14.7) 5(14.7) 5(14.7)
EYNEFEE 0.987 0.321 2318 0.128
= 59 (64.1) 25(73.5) 19 (55.9) 25 (73.5)
s 33(35.9) 9(26.5) 15 (44.1) 9(26.5)
FEIR: D 5.563 0.062 2.176  0.337
Jiam iy AT) 4 52 (56.5) 27 (79.4) 24 (70.6) 27 (79.4)
JIT Sab+5 Fk: 34 (37.0) 6 (17.6) 10 (29.4) 6(17.6)
TR AR = D08 6 (6.5) 1(29) 0(0.0) 1(29)
FARUGER 14.435  <0.001 3376 0.066
FREERRIGA 38 (41.3) 27 (79.4) 20 (58.8) 27 (79.4)
T RHIEA 54 (58.7) 7 (20.6) 14 (41.2) 7 (20.6)
LSS FRE R 0.589  0.443 0.893  0.353
XIkiE 76 (82.6) 30 (88.2) 33(97.1) 30 (88.2)
RiEH 16 (17.4) 4(11.8) 1(29) 4(11.8)
T4y 5278  0.153 4.848 0.173
Tib 13 (14.1) 10 (29.4) 5(14.7) 10 (29.4)
™ 30 (32.6) 12 (35.3) 10 (29.4) 12 (35.3)
T3 41 (44.6) 11 (32.4) 19 (55.9) 11 (32.4)
T4 8 (8.7) 1(2.9) 0(0.0) 1(2.9)
\apili 1.556  0.459 0.902  0.640
NO 55 (59.8) 24 (70.6) 22 (64.7) 24 (70.6)
N1 26 (28.3) 8(23.5) 11 (32.4) 8 (23.5)
N2 11 (12.0) 2(5.9) 1(29) 2(5.9)
TNM 4>£H 5613 0.132 6.280 0.099
1B 1 12 (13.0) 9 (26.5) 5(14.7) 9(26.5)
11 22 (23.9) 11(32.4) 7 (20.6) 11 (32.4)
1T 42 (45.7) 11 (32.4) 21(61.8) 11 (32.4)
IV ] 16 (17.4) 3(8.8) 1(2.9) 3(8.8)
by i 2870  0.238 5359 0.069
= 50 (54.3) 15 (44.1) 19 (55.9) 15 (44.1)
AR 19 (20.7) 12 (35.3) 4(11.8) 12 (35.3)
APE 23 (25.0) 7 (20.6) 11 (32.4) 7 (20.6)
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. PSM Hij PSM /5
Im H X/ Z/t X/Z/t P
HHEH(n=92)  FBIH(n = 34) FFIEH (n=34)  BIZH(n = 34)
IR D VAREE 1.664 0435 2439 0.295
=t 15 (16.3) 9(26.5) 4(11.8) 9 (26.5)
ot 46 (50.0) 15 (44.1) 17 (50.0) 15 (44.1)
:Saxle 31(33.7) 10 (29.4) 13 (38.2) 10 (29.4)
JFFRAE 3.177  0.075 0.405 0.525
En 64 (69.6) 29 (85.3) 27 (79.4) 29 (85.3)
= 28 (30.4) 5(14.7) 7 (20.6) 5(14.7)
T 2410  0.121 0.142  0.707
&5 73 (79.3) 31(91.2) 29 (85.3) 31(91.2)
= 19 (20.7) 3(8.8) 5(14.7) 3(8.8)
ISEe S 0294  0.588 0.000  1.000
En 85 (92.4) 33(97.1) 32 (94.1) 33(97.1)
= 7(7.6) 1(29) 2(5.9) 1(2.9)
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Table2 Comparison of intraoperative status between the open surgery group and the minimally invasive surgery group before and after propensity score matching

i H PSM D X/Z PSM X/Z P
AR =92) GG =34) HIEH M =34) WG (n = 34)

FARIE] (min)* 273.6+105.9 3143+ 116.5 -1.798  0.078 234.3+65.2 3143+116.5 —-3.234  0.001
HinE(mD ® 300 (300.0) 300 (225.0) —0.409  0.683 200 (275.0) 300 (225.0) —-1.346  0.178
B aipau) 0(0.0) 0(0.0) -1.829  0.067 0 (0.0) 0(0.0) —-0.015  0.988
e (ml) ° 0 (0.0) 0 (0.0) —-1.361  0.174 0 (0.0) 0 (0.0) —-0.488  0.625
SEAPAWT 1204 0273 1503 0.220

F 56 (60.9) 17 (50.0) 22 (64.7) 17 (50.0)

= 36 (39.1) 17 (50.0) 12 (35.3) 17 (50.0)
FEITAH T 0 (1.0) 0.5 (2.0) —-1.693  0.090 0 (1.0) 0.5 (2.0) —1.453  0.146
TR WTR] (min) 0(12.0) 5(21.0) —-1.875  0.061 0 (10.0) 5(21.0) -1.642  0.101
RS 8 (7.0) 6 (6.0) 1587  0.113 7 (8.0) 6 (6.0) —0.443  0.658
FEPERREL 2R H 0(1.0) 0(1.0) —-1.411  0.158 0 (1.0) 0(1.0) —0.610  0.542
FARY - 0.563 - -

RO 89 (96.7) 34 (100.0) 34 (100.0) 34 (100.0)

R1 3(3.3) 0 (0.0) 0 (0.0) 0 (0.0)
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Table 3 Comparison of postoperative recovery and occurrence of complications between the open surgery group and the minimally invasive surgery group

before and after propensity score matching

PSM Hif PSM J5
I H : X>/Z/t P X/ Z/t P
THEH(n=92) B (0 = 34) THEH (n=34)  EIHG = 34)
HRARER SN 1.758 0.185 0.770 0.380
7 65 (70.7) 28 (82.4) 25 (73.5) 28 (82.4)
" 27 (29.3) 6 (17.6) 9(26.5) 6 (17.6)
FEIHEAE - - -
P)[mpraes 1(1.1) 0(0) 0(0) 0 (0) -
jpeamizS 2(2.2) 0(0) 1(2.9) 0 (0)
AV 3(3.3) 2(5.9) 1(2.9) 2(5.8)
&R 2(22) 0(0) 1(29) 0(0)
HE e g 8 (8.7) 1(2.9) 3(8.8) 1(29)
i R 3(3.3) 1(2.9) 3(8.8) 1(2.9)
HAAE C—D 75 2% 2.116 0.146 0.863 0.353
< Mk 79 (85.9) 33 (97.1) 30 (88.2) 33 (97.1)
> 7k 13 (14.1) 1(2.9) 4(11.8) 1(2.9)
HUE AR (d)? 3.0 (3.0) 2.0 (1.0) -3.857 < 0.001 3.0 (2.0) 2.0 (1.0) 2.145 0.032
ERIEENR () * 6.0 (4.0) 5.0 (2.0) —4.039 < 0.001 6.0 (4.0) 5.0 (2.0) 4058 <0.001
30 dFEARR 0.232 0.630 0.515 0.473
= 90 (97.8) 32 (94.1) 34 (100.0) 32 (94.1)
& 2(22) 2(5.9) 0 (0.0) 2(5.9)

EaEEFAMIQR) AT, AL EAn(%) A=,
F4 MEHETESTEEFEFARBFAARSERA EFE AR

Table 4 Comparison of postoperative length of hospital stay and costs between the open surgery group and the minimally invasive surgery group before

and after propensity score matching

PSM HIJ PSM /55
In H - Z/t - 7/t P
FEH(=92) B (0 =34) HHEH (n=34)  HUEIZH(n = 34)
PNE(ESEDIEINCN 9.0 (4.0) 7.0 (2.0) -3.850 < 0.001 8.0 (3.0) 7.0 (2.0) —2.456  0.014
SRR () 14.0 (7.0) 11.5 (7.0) —2.744  0.006 13.0 (7.0) 11.5 (7.0) -1.288  0.198
EBER 7 o0)" 75+37 6.9+1.8 -1.215 0227 7.6+45 6.8+1.8 -1.190  0.234
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ARIE I R R ) AU 190,
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FERIAARMERE K TF AR NG 4 IR TF AR RE A 2
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o R T2 R DIR B9 AH 3858 A AR R4 B
IR DX IaRpk 4 45 3 41 1 s e IR e AR TR AR 8 T 47
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