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Safety and feasibility of robot—assisted laparoscopic total hysterectomy
versus traditional laparoscopic total hysterectomy in patients with

different levels of body mass index
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[ Abstract] Objective : To investigate the safety and feasibility of robot—assisted laparoscopic total hysterectomy versus traditional lapa-
roscopic total hysterectomy in patients with different levels of body mass index. Methods : A retrospective analysis was performed for
the case data of 416 patients who received robot-assisted laparoscopic total hysterectomy and 725 patients who received traditional
laparoscopic total hysterectomy in The First Affiliated Hospital of Chongqing Medical University from February 2016 to April 2021.
The patients were stratified according to the different levels of body mass index (non—overweight, overweight, and obese) , and the two
groups and the subgroups based on body mass index were compared in terms of perioperative conditions and intraoperative and postop-
erative complications. Results : The overweight subgroup in the robot—assisted laparoscopic group had a significantly shorter time of
operation than that in the traditional laparoscopic group [ (125.37 +50.92) min vs. (135.68 +44.55) min, P<0.05], and all three
subgroups in the robot-assisted laparoscopic group had significantly lower intraoperative blood loss than those in the traditional laparo-
scopic group [ non—overweight: (60.46 + 45.20) mL vs. (92.88 + 105.13) mL, P<0.05; overweight: (72.01 + 62.03) mL vs. (115.02 =
123.38) mL, P<0.05; obese: (65.59 +37.92) mlL vs. (125.16 + 96.07) mlL, P<0.05]. The overweight and obese subgroups in the
robot—assisted laparoscopic group had a significantly shorter time to first flatus than those in the traditional laparoscopic group [over-

weight: (2.04 + 0.83) d vs. (2.19+0.63) d, P<0.05; obese: (1.97 £0.54) vs. (2.19+0.54) d, P<0.05]. All three subgroups in the

robot—assisted laparoscopic group had a lower overall incidence rate
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over traditional laparoscopy in reducing perioperative complications.
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EFEVIRARTE LR B A T2 i Wk,
A5 VR 5 BRI B8 B A
SiE IS R N R AR R B A
WS 2 FEYIBRAR MGG FARAR T X E
BN O EESE T 2T EVIRA SR ST
EYIBRARBIRZI A, B G RmE JHHE
i SE W A e Fst 5] 4 RN B PR PR 5 LE R TS B0, O
AR A2 BIBOK B2 1) BB T RS (B i T e 2P
M)A F B UIBR AR T I 2% , 50K T it 1 # i 2 PEAE
L, #5232 15 VI BR AR A0 A0 Bk Lok 9T & RE Y AU 38
Jnes TR R B 9T i G A 5T $E 28 (body mass index,
BMD) m B E 2B S T e T EURARESa
B B A I R R B T AR B ) B | 3 T I
FIHE, I8 IFHLEE A6 T 2005 4FE L E B
i 24 i B A TR L T AR R R —Fh ok
B T AT DA i 3 6 RO T R A e ik 9%
K& EHRT, HLas A B I TR 0l AE AR
SURAFE] Tz N Y R IR R AL A
ol B R P AR T A G R I S W L AT A AR 8L
{350 BB RF 5% 22 B0 A X S8 AR (Eb i
W A0 R B W o = VRS S s O N 0 R (Y G BU
YN PR R R R 22 JE 5 — BR B 32 T HLAS B
B MG s % 4 1 8 VI bR AR RAG 50 18 s B2 4 75 VI Bk
AR EE BRI R, LB HLES N5 B 5 516 4t
JE I 55 G T 2 1 B I BR AR ZEAS [R) BMI A 2 i)
ARG O A B G IF B AE , TR HL a8 Nl B IS
i 55 4 VTR AR A T FAE b R T i e Ak
S GIE R

1 #ERETE

1.1 —#f&%77

A 20164E 2 H 2 2021 4F 4 H T H IR ER KB4
—BEBe % 1 LA Nl B AR B A T E VIR AR (n=416) FI
1L I 4 T B VIR AR (n=T25) R . M ASRE: DR
FHHA T E VIR IE R, A8 LR g« R AE
(FE WU TR BRI 5% 15 7 PR 6
85 I BOm AT AR CF 302 TA L) 5 P9 B A
A8 s QT AR D7 RO ML Al B s B 4 T B VIR AR B AL 42

I s 5 T B WITBR AR A sl AS P LA B9 SR (B8 i DR A BT
OFE/NTAETF 10 H 4, ol UL BB B 75 o HEBRbRE .
OAR & BUAT TR A A 734 ; @A i B LA A RHE SC B
HIMFAREANE; QAR P FARI EIE (A0l i IR0 ) 72
B 7™ i s e i SO AN RHERE S IS . K I AL B AR
5 FAR IR T S M N8 I BE L A BLas A 4L, [ i AR 48 R
[F] 25 9% BMI X} (835 2547 W20 45 2 , A0 45 4148 5 0 4 (BMI<
24 kg/m?) | # H W 2H (24 kg/m*<BMI<28 kg/m?) FlHE i IV 2H
(BMI>28 kg/m®) o HLA 2 AN TR U7 X4 BMI 4 [|] £
F FEARBIE OL A BeR S5 I RS .

BEAERET , AR EE 2 L8 NGB E s 4
FEVIBRAR S G 5t & T E IR, RE ¥ HA 1R
VL B 5 4 2 TR B B () LA TR 9 I3 A 5 A R O A
BARLEY o AR JS R KA A B A R B R 2 U [ S i, 3R 1T
R BERF R 2 B S8 O A T BRIZ IBT
1.2 FAHKE

W AR B3 I 10 ), A JE AR B (AR  BMILII IR
BWIAE) BRSO (FARB AR mdg AR 5 RS
I ) AR S5 A B IS ) G I 3R A ) R H I R E (Ul
i K RAE BB g iE R g A 2 055 ) ARSI
RAE PRI, Z IR B BUK T A 2 L]
T s R K R O RSN R A o FORMR]E ) H %
HE Ly B R s [, A HE AL AR BIRT 4 BRI AR h vk R A5 1
T L N e e | = T B3 e el @ N e W | B s
TR,

13 %it#ik

K FH SPSS 26.0 JAF AT GE 2440 M, IR A543 A B 11 i
GERHAIAEL £ Rk 2E (% £ ) 3, 4] LU BCR - 207 25
SIHT, AR TEZS AR T i PORE DA A3 188 M, (Ps, Pog) TR
2 1] EL 53R Y Kruskal-Wallis #6556 5 3850808 (%) 2
20 6] FL 3R FH A 368 Fisher KEBIAS I . 4658 7K E 0=0.05 .

2.1 MEALFetE G AT B R AT A i

AT 1 141 1) 5B H T & A0 HEBR AR 1 90 A B A BF 5T
o, B AR S (50.36 £ 8.23) %, -1 BMI 4 (24.06 +
3.32) kg/m’s Hoi HLEE AN 416 BB AL GG R AA
725 B B, 2 21 B E AR IR [(50.00 £ 9.28) & vs. (50.57 +
7.56) % , F=1.273, P=0.260] fl BMI[(24.28 +3.71) kg/m’vs.
(23.93 £3.07) kg/m?, F=3.035, P=0.082] L 4% , 2 R LG 2

/J%IQ\SLO



BERERKFZR 2024 £55 49 #5 1 85 (Journal of Chongging Medical University 2024.Vol.49 No.1 )

22 240X BMI LA B AR UL

WEE R, 5 LG E AL ALEE A4 b 4 L
B TR ] A it UCHEAC ] SR S5 A e e T]
PR F R BMILSEZ A LB, ASERJE  FEAR S i
BRdlrh, DL B FeAm (AR ] AR e b i d | g ok HE A 18] &
ARG AEBERTIA] ) (Y534 7245 BMIE 20 6] ) 22 5 A G240 X
(¥ P<0.05) , MAEML A N, 2K LG E X (P>
0.05),

ZH ] LT 75, AL A v 0 A ) TR i ) A%
Gl 4 2H [ (125.37 £ 50.92) min vs. (135.68 +44.55) min],
HLAs A4l 34~ BMI S 4 (9 7R o i o8 3 /20 1 1% 52 1 )5
55 2H[(60.46 £ 45.20) mL vs. (92.88 + 105.13) mL, (72.01 +
62.03) mL vs. (115.02 + 123.38) mL } (65.59 + 37.92) mL vs.
(125.16 £ 96.07) mL], .4 A 2H vl 5 7 20 FIIC e .28 79 2
KCHE SR ]34 BT % 45 18 W 55 41 1(2.04 £0.827) d vs.
(2.19+0.629) d i1 (1.97 £0.541) d vs. (2.19+0.538) d], 2%
AR L(P<0.05)

2.3 248& % X BMI 40 R P 5F & g b4k

IR PN RS o 2 A ke b S TR I AR 6N - i
15 W BB B A 2B AR I RAE . AEAE G I S 2 1Y)
BB AL, LR H B RE AR S A RSO
RFREME, R T R RE G, ARG LW RN 2512 J5 1T i
PRAE SZHE AR, TR BT WAL 4L ToA i R A 45405
BE L 241 B WAL RE B R I & E (0.00% vs.
0.36%) 5525 5 T Ge 2472 L (P=1.000) , 48 5 W21 K e
JRE 21 1 125 oK H B R O 2
2.4 248 %% & BMI I 40 ] K5 HF & % rb i

M2 s, Hlds N S G R BE ARG B WIT &
IE REIE ARG FUM, P AL AR E 4 A 1 41(0.44%)
BEPAT 7RSS L, AL SERR I B 4H 34> BMIEZH Hr 43531
£ 2(0.52%) .2(0.72%) F1 1(1.61% ) i . 34T 7 AR5 M.
BLEs N R 3 B UK A ASERE itk 28 R K i A DL K

YIN @A A RERGIERE, MAEGGIE RS D, EBE
P I3 AT 1 01(0.26% ) J6.35 HH 3T S A REL i A 28 K T vk
Jok i | B T 2 A 1491 (0.36% ) H5 HEE TEBUK , 44 2
B1(0.72% ) 835 1 LT g A LR i A4 2, JIESJie 374455 1 461
(1.61%) & BB T ERUK AR, SRS , TSR
50 1 I e 2 SR WL AL, AR I & e & AR Fe R 3y bl
BMI 2244 b FH il hm, HLas AN 4145 BMT LA S5 I K0 &
A RAIGT6F E B4 E HE J 5 BMILAIV. 4, {H P 26 7R 4% BMILF 21
2 PN B 2 1) ) B R E R A R R 2 R Gt X
(HLAF N LA A TA] BMIE 4 EL 5 : x*=1.840, P=0.398; 1% 4¢
L Js B ZH AL I AS [R] BMIE2H AR < x*=5.440, P=0.066; HL#5 A
2] 55 G0 N8 s e 21 v Al bR I 2 A9 4 I HL AR < x°=2.094, P=
0.148 ; HL#S A 20 55 15 58 W s 5 4L b b o 30 20 A 40 i) Ll e
X’'=1.006, P=0.136; HLAF N\ 21 5 1% 20 HE Ha 52 201 v AT Je SIE 20 7Y
ZHA] L #R : x#=2.360, P=0.125) ,

303 1’

SRR AN i et o N TR B &P S el
FARAETHZH BT R, 2 FEURARE
ERHRE W F AR Z —  HLas NGB E 58 T
T EVIBRARC AR 22 20177, fEABFE
BTN [R) BMI I 2 (I 68 5 0 41 8 W 41 FIE
JRESE2H) B9 43 J2 43 AT, R EE R T ML AR Gl B I
BFETEURARSESEREESTEVIBRARY
FEIAR S O A ROR S5 91 & & AE G L5 o FERL
wm NHSEGE A, 3k MM TR E L,
2 A PR AL 1) T A B ) R o L U HE
S TA] SR S5 AR BE I TR] 3G 0, AR I AORE A= 26 T+
i, X U] BMI A 2 35 T, 25 S B0 B BRI
0 K AR5 I i ) & A SR 0, R LA R o 4

F1 NBAASERFATRBMITANEARPBERANKABLE (x£5;n,%)

HLES A4 (n=416)

1L B4 (n=725)

i H FIPfE* F/IP{E" FIPfH° FIP{EY FIP{°
FEBE(n=228) MHEG=112)  MOHE(=76) FEBE(n=385) HE(n=278) MH(n=62)
FARMA 1270/ 10375/ 0302/  3.936/ 2216/
118.79£3820  12537+50.92 125.92+4575 12076 +4541 135.68+44.55 137.71 £46.91
(min) 0.282 <0.001 0583 0048  0.139
A & 2094/ 4.364/ 19.537/ 12339/ 24565/
60.46 +4520  72.01+62.03  6559+37.92 92.88+105.13 115.02+123.38 125.16+96.07
(mL) 0.124 0013 <0.001 <0.001 <0.001
HUHER 1075/ 11.010/ 2137/ 4200/  5.665/
‘ 1.93 +0.535 2.04 +0.827 1970541  1.99+0.530 2.19 +0.629 2.19 +0.538
il (d) 0342  <0.001 0.144  0.041  0.019
N 1.032/ 3.992/ 1359/ 2.808/  0.750/
‘ 4.68 +1.93 4.91+2.18 5.05+2.51 4.88+2.11 529+1.94 539 +1.90
il (d) 0357 0.019 0244 0095  0.388
IR 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) - - - - -

TEca, Hlas NZH N A b, AL SN B 20 NI LU A s o, WL A5 P e N s 5 2 o | R o IV 2 R L D LU A5 o, 2 (BB B S 2R A L A s e

ZH TR AL JHE ST 2 114 LK



BERERKFZR 2024 £55 49 E5 1 85 (Journal of Chongging Medical University 2024.Vol.49 No.1 ) — 73 —
#2 NBAASERBEAREBMITANREHEZEANRABLE (n,%)

Wi HLas N4 (n=416) LS G I B4 (n=725)

e E (n=228)  HE(r=112) NERE(n=76)  AEHIH (n=385) T (n=278) NEJE (n=62)
DR i R 0(0.00) 1(0.89) 0(0.00) 1(0.26) 1(0.36) 1(1.61)
4 R 2(0.88) 2(1.79) 1(1.32) 5(1.30) 5(1.80) 1(1.61)
[SEiaVI 0(0.00) 0(0.00) 0(0.00) 0(0.00) 1(0.36) 1(1.61)
J A5 BH 0(0.00) 0(0.00) 0(0.00) 1(0.26) 2(0.72) 1(1.61)
Jifi e 5 0(0.00) 0(0.00) 0(0.00) 1(0.26) 2(0.72) 0(0.00)
JULTRY K i A 1(0.44) 0(0.00) 0(0.00) 1(0.26) 3(1.08) 0(0.00)
TR 1042 0(0.00) 0(0.00) 0(0.00) 1(0.26) 0(0.00) 0(0.00)
VIn@a AR 0(0.00) 0(0.00) 0(0.00) 0(0.00) 1(0.36) 1(1.61)
ARGl 5(2.19) 5(4.46) 4(5.26) 14(3.64) 12(4.32) 3(4.84)
ENEE 1 1(0.44) 0(0.00) 0(0.00) 2(0.52) 2(0.72) 1(1.61)
Bt 9(3.95) 8(7.14) 5(6.58) 26(6.75) 29(10.43) 9(14.52)

R (H(EA TR A, HLEs A 4145 BMI 41
F14) B A 00155 B0 (TR A R A v S ol i e Uk HE A
T61] J AR S A3 g B 1) ) e 2R KSR T2 S8 1 i a4
L o 5 430 R A R S 4 £ 2 ) 22 S A SR
B, XU B AL A%l B I s B A 5 T AL e I s
REAS7E — E BRI b i/ BMI T 5 %o 3 Bl A 201 475
BUFITHE R A SRR Ao [ RE  ALgR 4145 BMIIE
ARG I L AE Bk ARG TAL G s s L, R4
AT B H T ARAS 2 0 R I A o I 25 57 (0
—E 22 S g XU B AILER A B IR I B A R T
1 G 1 I e A7 AE BEAR AR 5 I K E & A R s AE T
e, U HAE R E I PP I 4 2 et

JUE SRR R W5 2 B, LA Nl B I
AHEE AL 50 M I B AU — P &2 & AT I & ik F R
T % 2R AR R AR A e A AR
ARG HRAE KA R E R TG F7  H LR I
X FERT Ll = X RE R SR 43 2 A 7
Bl — A AL N B s 5 4 e DIBR AR 1Y
WF5E v, B2 4 0 S5 o A0 A\ 45232 T HLAS Nl B e
s A T Er DB R 1 131 9] 83, il 3k X BMI 47
O3 2SR CIE & R i B 2 R S FAE e ) | 45
K3 B ETFAREHE (P=0.717) ARJFMLLHEA T
R (P=0.486) A J5 HEHT ] (P=0.653) &R 5
3 g sf 8] (P=0.655) 22 5% T 4o ¢ 5 30, ixX 5 A
FEAE IR, . (H T H RN AL Z LG 54
T Er VIR A A £ 1R Ry o B DRI G 52 46 i %) e
Vi B AL G0 B s % 4 T B VIR R AR T 4
i 1 5 4 T B VIR AR FE R SRR A G o I
B ) PR MIABEFE X AT T4 72

TEARBEFE P LR A L4 BMIE 21 1 LA 1%
B (AR [A] AR e i 2 | o UHEA ] SR S A
B BsF 18] ) B 1 1% G0 I s 28, e 1 A o R A B I
WA E N E, 2505 F 2 SRR Las
N B R B AR A T A% G M s B e A A — E R
/N BMI T e % £ 2 AR B 1 50 s R 1) 7 T
M, IR ARSI R, — 5 L ML ATFAR
S IR T AL G s B TR Y 2 SRy BR8] G — 2 R
A2 PR T ER A B A B A TS R R LA A
ZRNIE TR, M TS S, Hlds ANl
B s B3 HLAT 7 A D7 1) A R RS B LA
A LA T B ARt A S TR AR 55— iH, SR
B, WA AT R RGP 7R TR
JifERE X A2 25 P 4o DGR ) 2509 A LA 3K ik
BHEE AT AR A B Ar i F AR T A2 58 25 0], fig
% AT SRS 20 TR 55 R 2 A 70 AT R AR
HIIE B FAR T, % R ESGE LS . CO, S ME XL
Jits Ty e Y 5 e 4 R 2 R AE B SR R 1 2
T, B FHLER AN RGEHUAE 1) 8, FAREA sohk
Rz v n] LIS 2182 5, LSS AN TR RS0
A% G0 NG s s A 8 R I IR 28 P A I A
LETAS

H FALE AT ARB LA AR HLde Al Bl i
BEALBE BNz 1 TS A AR I R
rh, DR AR A IR TR V5 B 3 B ik B A ot
I AR EE 0, TN R TG e R
(R ALEF RS e, 8k HLEs N FAR TR H & o2
H TR SR BRI , 20 DRI A o ml BEME LR FH L
WMAFAR I Kk, U8 N FAR AR E T



BERERKFZR 2024 £55 49 #5 1 85 (Journal of Chongging Medical University 2024.Vol.49 No.1 )

BT ERRE I, I HL & SR EAL B LA
RGeS 1 2 26 2 IR B i AN RE S| BEI% 5
G0, M) B — 2 BRI (0 BEE BR = HoR 5K 8
L BT v il B A9 AN W 52 38, 78 AN KK, DA TR]
s VFRERS 1S 2 R

ASHIF T 5 K Jeg PR AE T 2 — T B s [m] T
PEWFIE , 5 2 2 D RTIE R 8 BA S BE— 28R
for N IR 5 B DD R R Al T AR Bk AR
R OL S . EICI T, S A RS, Al L
W TG I B T B VIBRAR  lds N i)
I e B AT E VI BR A 2 4x AT Y, L7 A
HEJik £ o St BT — E BB, 7 25 1F SR
DU, AR Ay R A A A T T B UIBR AR B9
Lok %.

£ £ X M

(1] Bl P IS FZRSL, 55 | (R BT 5 B HLAs A%l B I i 5
2T EYIRA NN PLE AR 0P 330),2022,3(1) :
42-47.

Li JT, Lu ET, Tian DL, et al. Influence of body mass index on robot—
assisted laparoscopic hysterectomy[J]. Chin J Rob Surg,2022,3(1):42—
47.

(2] EUE 20D WM , 45 . M0 Lo W T B A B DIBR R O
JAE RS ARG PEASTIL. AL 7E R 252535, 2019, 31(8) : 66-69.
Wang HB, Li LM, Hu XL, et al. Comparison of complications and risk
assessment in obese women undergoing laparoscopic complete hysterec-
tomy[J]. Med Pharm J Chin People’ s Liberation Army, 2019, 31(8) :
66-69.

[3] Davidson BA, Weber JM, Monuzsko KA, et al. Evaluation of surgi-
cal morbidity after hysterectomy during an obesity epidemic[J]. Obstet
Gynecol ,2022,139(4) : 589-596.

[4] Krane MK, Allaix ME, Zoccali M, et al. Does morbid obesity
change outcomes after laparoscopic surgery for inflammatory bowel dis-
ease? Review of 626 consecutive cases[J]. ] Am Coll Surg, 2013, 216
(5):986-996.

[5] Lagares—Garcia J, O'Connell A, Firilas A, et al. The influence of
body mass index on clinical short—term outcomes in robotic colorectal
surgery[J]. Int J Med Robot,2016,12(4) : 680-685.

[6] LS, W Wk, B FE A HLAS K I BT A 2
T GG T i 25 T A X EE ST Hlas ASPRLE
Zeil (h3E30),2020,1(2) : 77-85.

Huang NX, Xiao L, Ma D, et al. Comparison between robot-assisted
radical hysterectomy and conventional laparoscopic radical hysterectomy
[J]. Chin J Rob Surg,2020,1(2):77-85.
(7] Shad, KOCHH , Bas s AL de A I s B X LU A e I e e
T AT EVIBRA M Meta 43 H7(J). B2 2 35 15 52, 2020, 33(16) :
2613-2617.
conventional laparoscopes for hysterectomy: a meta—analysis[J]. J Med
Theory Pract,2020,33(16):2613-2617.
(8] Zitr BRFHERSE, 38 =, 4. Hlas A DI e 5 1L g i s
2 B BV T AR B I RO LEIEFE (D], BLas A AMRL 28 (h 3 50)
2020,1(3):166-173.
Li JJ, Ouyang XP, Gong X, et al. Clinical comparison between tradi-
tional and robot-assisted laparoscopic radical hysterectomy in treatment
of cervical cancer[]J]. Chin J Rob Surg,2020,1(3):166-173.
[9] Brunes M, Johannesson U, Hibel H, et al. Effects of obesity on
peri— and postoperative outcomes in patients undergoing robotic versus
conventional hysterectomy[J]. ] Minim Invasive Gynecol, 2021,28(2) :
228-236.
[10] El-Achi V, Weishaupt J, Carter J, et al. Robotic versus laparo-
scopic hysterectomy in morbidly obese women for endometrial cancer[J].
J Robot Surg,2021,15(3) :483-487.
[11] Kannisto P, Harter P, Heitz F, et al. Implementation of robot—
assisted gynecologic surgery for patients with low and high BMI in a Ger-
man gynecological cancer center[J]. Arch Gynecol Obstet, 2014, 290
(1):143-148.
[12] Montané B, Toosi K, Velez—Cubian FO, et al. Effect of obesity on
perioperative outcomes after robotic—assisted pulmonary lobectomy[J].
Surg Innov,2017,24(2) : 122-132.
[13] Koythong T, Thigpen B, Sunkara S, et al. Surgical outcomes of
hysterectomy via robot—assisted versus traditional transvaginal natural
orifice transluminal endoscopic surgery[J]. ] Minim Invasive Gynecol,
2021,28(12):2028-2035.
[14] Matsuo K, Mandelbaum RS, Nusbaum DJ, et al. Risk of upper—
body adverse events in robot—assisted total laparoscopic hysterectomy
for benign gynecologic disease[J]. ] Minim Invasive Gynecol, 2021, 28
(9):1585-1594.
[15] Haveman I, van Weelden W], Roovers EA, et al. Robot—assisted
total laparoscopic hysterectomy in different classes of obesity: a cohort
study[J]. JSLS,2022,26(1) :2021. 00077.
[16] Gracia M, Garcia—Santos J, Ramirez M, et al. Value of robotic sur-
gery in endometrial cancer by body mass index[J]. Int J Gynaecol Ob-
stet, 2020, 150(3) :398-405.

(T8 %)



