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[ Abstract | Objective To systematically compare the perioperative outcomes of robot-assisted transvaginal
natural orifice transluminal endoscopic surgery total hysterectomy (R-vNOTES-TH), transvaginal natural orifice transluminal
endoscopic surgery total hysterectomy (VNOTES-TH), and robot-assisted laparoendoscopic single-site total hysterectomy
(R-LESS-TH), and to evaluate the clinical advantages of R-vNOTES-TH. Methods Clinical data of 259 patients undergoing
total hysterectomy for benign diseases at Zhongnan Hospital of Wuhan University from Jan. 2020 to Dec. 2024 were
retrospectively analyzed. Baseline indicators and perioperative indicators were collected. Patients were assigned to 3 groups
according to the surgical approach: R-vNOTES-TH group (n=22), vNOTES-TH group (n=39), or R-LESS-TH group
(n=198). Perioperative indicators were compared between the R-vNOTES-TH group and the other 2 groups to evaluate the
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advantages of R-vNOTES-TH. Results Compared with the VNOTES-TH group, the R-vNOTES-TH group had significantly
less intraoperative blood loss (50 [50, 100] mL vs 100 [50, 100] mL, P=0.027), lower intraoperative fluid infusion volume
(1000 [500,1000] mLvs 1000 [1000,1500] mL, P<<0.001), and shorter urinary catheter indwelling time (3 [1,4] d
vs 5 [2,5] d, P=0.043), but longer vaginal drain indwelling time (2 [2,3] dvs2 [0,2] d, P=0.004). Compared with
the R-LESS-TH group, the R-vNOTES-TH group had longer urinary catheter indwelling time (3 [1,4] dvs1 [1,1] d,P<
0.001). Conclusion Compared with vNOTES-TH, R-vNOTES-TH enhances intraoperative operational precision, reduces
bleed loss, and accelerates urinary catheter removal, confirming that the robotic system effectively overcomes the technical
limitations of conventional VNOTES. Although R-vNOTES-TH eliminates abdominal wall trauma—thereby prolonging
urinary catheter indwelling time relative to R-LESS-TH — it offers patients a truly scar-free alternative.
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robot-assisted transvaginal natural orifice transluminal endoscopic surgery total hysterectomy;

total hysterectomy; minimally invasive surgery; benign uterine diseases
[ Citation | ZHAO J, LIAO Y, HUANG J, et al. Clinical advantages of robot-assisted transvaginal natural orifice
transluminal endoscopic surgery total hysterectomy: a retrospective cohort study[J]. Acad J Naval Med Univ, 2025, 46(11):

1407-1413. DOI: 10.16781/j.CN31-2187/R.20250432.

TBIAMEEBEE A TR AL 5 R B ST R HE B I
BFERERI I . TR b Ok
WL FARZ —, HARRZED T MMEGTHIE T AR F
ZAUREGT A, HRALLEERE TR I Z LA
FBIFARR B ERT . B IREARBI BT —
A TARBIN ARG RE . LSBT
TR E BB R . LR B EAE i 5t
JEERDI A TR 0, BEUGE T AR
HRHOR A R R B T E PIBR A
( transvaginal natural orifice transluminal endoscopic
surgery total hysterectomy, VNOTES-TH ) 5% 4= ¥
e THEREDI L, PRI SRR R G2 —
A AR B A A THRAE S SRR M R T 1 R
DYARSIFAE (At i<, 18 rrdin . AR
TR ) B, R 1 D e 5 S B AR R A
B, T HIER CRFRIOET L ki, ek
PRAES— ARSI ( “BETR0” ) | &%
Ml 2l R REAZ R . AR FEARA T GG i e AR
RN R AR IR S AT RERZ N T AR AR A T |
HERE R 2 Aot

Pl N TR R GG A 3w e fl 58 S AL IR K
B A R BRH R T A g o LR
AL TP T R B HORE 3D i SRR S | 75
AR TR B G  DIEE PR W DIREL
FCAAT WG 11 EhEE B 0 BRSNS R K
HRTE T ARF AL [ RV R R G L R HESE
FgERE L WLAE AL B B FLNE s BE 22 4 T8y

YJ B K (robot-assisted laparoendoscopic single-site
total hysterectomy, R-LESS-TH ) ¥ #l#s AF AR K
REHEDL S FRALEOR I R L R BOR ARG &, it
AR —/ NI RS TR, B 2SS,
BT 2 AL KAl 5 5 fLIE i %, R-LESS-TH fE
gt — P AR L . RS R | AR
i ) - o A S REAL L SR, R-LESS-TH 4+
i AR T AR, e FAEE S IERED] A
KIF KAE R A . HLas N BRI 2B IE B 2R 5
BE 2T EUIBRA (robot-assisted transvaginal
natural orifice transluminal endoscopic surgery total
hysterectomy, R-vNOTES-TH ) @/l T &8 H A9
BRI, i [ AR IEE AR S T IR TR, RS
MLk T REARDD L IF AL R R o Horss A i BERS AT
FE RS DA/ N 5L A8 B 2 1) N R TR v
TR G20 52 A BRI T AT Bk
BOROREE, Rtk TR A IE T ARTEHOR Ay 3%
ST BB T AR M, R-YNOTES-TH
AP 2 e A B0 D I R IAIE, (H AR
FREAA (41 vNOTES-TH il R-LESS-TH ) FY7f
DI IR A, JCHETE R ARG R bR L RS
PELLER, k= Tl R 9 720018 E

4T R-vNOTES-TH. vNOTES-TH } R-LESS-
TH iX 3 R T AT A R B 5 AN R B AR
B R SEEAR AT TR IR SR, AT T iR
PR R BE 2020 4F 1 H 2 2024 4F 12 A B [R1EE
i RESHE, FRGEVE LU T He323X 3 FhoR Y i 7



WFELE AR 20254 11 H L5 46 %

° 1409 -

BRI AE T AR s T 25, BRI
fi R-vNOTES-TH I [ F- AR & Pk S A%, K
ERE (i R-vNOTES-TH B4 3%, A iR AT
ARG AEUE 2

1 BRI E

1.1 ARt % PRGN A 2020 4F 1 H 2= 2024 4F
12 A T K 2= R & B # %2 R-vNOTES-TH &
vNOTES-TH 5{ R-LESS-TH T R 1) . & . 249 A br
e (1) F=18 2. (2) MKl I K2 Wi 75 it
frerEvkRA, HF AR N R-vNOTES-TH,
vNOTES-TH 2 R-LESS-TH 1) —#h, (3) B
F BRG] AR T T AR R bR A
Hebrbnde: (1) GIFaRbEMEME ST 2k F
EUIBRAR SR AW HAARE . (2) HEIFEER
KMEH . (3) GIEL ., MHFEEZN LD 6E
Befg, REFRE. (4) RWFTHHEDIERA LI AN
PERKBEETFAR (B YIRYI &R . Ko Bk
WAFRAR ) o ASWFZE N [ B SIS, 4% 270
CBA/RFEIEE T ) JEN, Frf & S5 B s
A PRI B RN 4 AR AT iR R B B
PRSI A 2 1 o4tk (2025062K ) o

1.2 FARF*®

12,1 ARu&E RS ARTTSEZIRELRIT
i, FFETEANRE SR AR . AR KA . IORHHEE A R A
o I TARAEIE, HEBR FAREE SR, ARHT 1 d i
7402 . miess, Ril 8 h28 &, 2 h 28k, Fify
FARYHEA F ARV A LI B F AR 5%
IER A — 3R & K (EAEEIT) FII5E. F
S 4 fRIAIFHFFARILERA Xi 248 (S£[H Intuitive
Surgical /A H] ) I HFLIE s BE A BT 75 (Port, #iL
INFRFEE T 2 AT IR AT ) ©

122 FAHFKX (1) R-yNOTES-TH: #HF B
AL, RTGHEATIHE R . 28R, RIRE, ff
FHEFE 20 2 55 D18, 765 50 R BE k 3,
I B 5 Fa N, I 5 S00) 5 300 5% I 1] B,
TR E S, EAEREE. S BB IA M RE, %
# . VIWTF L — M e ey & E i, 40X
WF 5 shlbk; [RITEACERXTO . $TIF B e P i,
AN . BAIE a8 N PAFLIE BT Port, 8
A 7B SO0, TR—0E SRR FL B3
sy U ) s U 7 s O = e I ) e L 79

RGO, CIHEDPESONE ) o BElTE (X
MR ) S5 A BRIEE, ST e, ARARE R )G s
PR AT . AR I O A S 1 B B A
e P R, J5 AT IIIE RS BE b, ARERERH
Port, For# M1 s A7 JCIE Sl I .

(2) VNOTES-TH: Z:[Hif [ SR 18 22 HiflL
JE I Port, AT T ARERNE, PRAsbsl . B Aiy)
1145 A9 B[] R-vNOTES-TH.

(3) R-LESS-TH: & B A 7 /AP EM,
WK HATIH BRI . 2 BRI, THBF A —K 2
3emPITPI 0, BEIEAM N, DAL
i 1 5% Port, #ES7 T AEALARANE, dEFEE S 12~
14 mmHg (1 mmHg=0.133 kPa ) , i1 2fLisiEH]
BN o AR OIW ST R (AR R4
R, APPSO ) o TN
PR HT T 2T B S AT IR A, T IR - [ )
WG B E R AL, TR, BT TR B
Prgms, 4amsl e S22, mEIEUIWsUN 15 S
fik, BWORUNE Y . B, IEUITBE S,
ZYEZ Y G TE CRBE ) |, S,
PRAS [ S S B BRAG Ar. SE A Bl k. AR ERHID)
Tk, RRAR H B e S A s S A, HER
MEIE N, BUL Port, B24EAERIA
123 BEFAMEE (1) Rk R
BERT AT R, OREREE . RRIBUR
FEIRTG O T A AE TR CBOIREE . FARME AR
HREEREE) A, TR, Dk
HAFEE, (2) RJIFEUR: RADMGIF RN AT %
R (3) ARJFEARM . R K E g5
M. (4) IREEH: RiF 6 h i RTOK,
HE IR IR, B EE S, (5) 5
FIARMI . ARJFHE 1 KA 3 Kb T4 4n it
Borbr. (6) FIRAFEHL. MiRE#T 0.5 mL
kg ' e hT! HURWOER. BEEE A EHRN R
PRIRE . (7) SIS, #5008 PiE /
B, RJG#ESE 2 d 24 h 5|8 <50 mL H MR
W Bk, (8) HpitnifE: AEMmiRIEER)E,
R £ R A2 O R AP R s B T
1.3 oAbk BB B R G T B
FLLRHe bR, AIRAER . BMI, EY TR EA . B
I FARWREG B FARMIES, 8T ARErLL
18 1IN NI Rl 17 N N N R T R RN NV =



* 1410 -

MR PE AR 20254F 11 H 5 46 4

24 h & I8 M 3¢ A5 8L 5 3% (visual analogue scale,
VAS) 145, ARJGESEHE RIS . KRG
FERAE, ISAERBERHE . ARG 3R S5 EH3E / 1
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Tab 1 Pathological diagnosis results of patients in R-vNOTES-TH, vNOTES-TH and R-LESS-TH groups

n (%)

Pathology R-vNOTES-TH N=22 vNOTES-TH N=39 R-LESS-TH N=198
Uterine leiomyoma 9 (40.9) 21(53.8) 100 (50.5)
Uterine adenomyoma 0 0 16 (8.1)
Uterine adenomatous tumor 2(9.1) 5(12.8) 28 (14.1)
Endometrial dysplasia 0 0 4(2.0)
Uterine prolapse 1(4.5) 9(23.1) 0
High-grade squamous intraepithelial lesion 6(27.3) 2(5.1) 45 (22.7)
Others 4(18.2) 2(5.1) 5(2.5)

R-vNOTES-TH: Robot-assisted transvaginal natural orifice transluminal endoscopic surgery total hysterectomy; vNOTES-TH:

Transvaginal natural orifice transluminal endoscopic surgery total hysterectomy; R-LESS-TH: Robot-assisted laparoendoscopic

single-site total hysterectomy.
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Tab 2 Comparison of indicators between R-vNOTES-TH and vNOTES-TH groups
Indicator R-vNOTES-TH N=22 vNOTES-TH N=39  Statistic P value

Baseline characteristic
Agelyear, M (O, O3)
BMI/(kgem %), x+s
Mean diameter of uterine/cm, M (Q,, O5)
Number of previous pelvic/abdominal surgeries, M (Q,, O5)
Perioperative index
Duration of surgery/min, M (Q,, Q5)
Intraoperative blood loss/mL, M (Q,, O;)
Intraoperative fluid infusion volume/mL, M (Q,, O5)
VAS score at 24 h postoperatively, M (Q,, O3)
Time to return to ventilation/d, M (Q,, O,)

Blood transfusion, 7 (%)

Intraoperative organ injury and postoperative complication, 72 (%)

Length of hospital stay/d, M (Q,, O,)

Urinary catheter indwelling time/d, M (Q,, Os)

Vaginal drain indwelling time/d, M (Q,, O5)
Preoperative-postoperative 1-d Hb difference/(g*L "), X £
Preoperative-postoperative 3-d Hb difference/(g°L "), X £

Preoperative-postoperative 1-d WBC difference/(L ', X 10%), x+s

ICU transfer, n (%)

52.00 (49.00, 56.25) 56.00 (51.00, 66.00) Z=—2.007

24.81+4.12 23324331 =1.446
6.25 (4.38, 8.00) 5.80 (4.80,7.80) Z=—0.211
0(0, 1) 0(0,1) 7=—0.639

225.0(195.0,272.5) 250.0 (200.0, 280.0) Z=—0.872

50 (50, 100) 100 (50, 100) Z=—2.209
1000 (500, 1 000) 1000 (1 000, 1 500) Z=—3.598
1(1,1) 1(1,1) Z=—0.045
2(2,2) 2(2,2) Z=—1.919

1 (4.5) 1 (2.6) 2’ =0.000

0 0
7.00 (6.00, 8.25) 8.00 (7.00,9.00) Z=—1.195
3(1,4) 5(2,5) Z=—2.022
2(2,3) 2(0,2) Z=—2.853
17.50+10.36 20.93+10.53 t=—1.193
18.22+11.43 23.05+11.10 t=—1.423
3.06+2.10 3.78+2.38 t=—1.222
0 0

0.045
0.157
0.833
0.523

0.383
0.027
<<0.001
0.964
0.055
>0.999

0.232
0.043
0.004
0.239
0.163
0.228

R-vNOTES-TH: Robot-assisted transvaginal natural orifice transluminal endoscopic surgery total hysterectomy; vNOTES-TH:

Transvaginal natural orifice transluminal endoscopic surgery total hysterectomy; BMI: Body mass index; VAS: Visual analogue scale;
Hb: Hemoglobin; WBC: White blood cell; ICU: Intensive care unit.

%3 R-vNOTES-TH #1 R-LESS-TH A £ & & 5HREL L
Tab 3 Comparison of indicators between R-vNOTES-TH and R-LESS-TH groups

Indicator R-vNOTES-TH N=22 R-LESS-TH N=198 Statistic P value
Baseline characteristic
Agelyear, M (Q,, 05) 52.00 (49.00, 56.25)  50.00 (49.00, 56.25) Z=—1.132  0.258
BMI/(kgem ), M (Q,, Q5) 24.70 (21.83,27.17)  23.05(21.45,25.28) Z=—1.294  0.196
Mean diameter of uterine/cm, M (Q,, O3) 6.25 (4.38, 8.00) 7.00 (5.00, 9.00) Z=—1.642  0.101
Number of previous pelvic/abdominal surgeries, M (Q,, O5) 0(0,1) 0(0,1) Z=—0.503 0.615
Perioperative index

Duration of surgery/min, M (Q,, Q5) 225.0 (195.0,272.5)  235.0 (200.0,285.0) Z=-—0.590  0.555
Intraoperative blood loss/mL, M (Q,, O5) 50 (50, 100) 500 (50, 100) Z=—0.010  0.992
Intraoperative fluid infusion volume/mL, M (Q,, O5) 1 000 (500, 1 000) 1 000 (625, 1 000) Z=—1.168 0.243
VAS score at 24 h postoperatively, M (Q,, O;) 1(1,1) 1(1,1) Z=—0.440 0.965
Time to return to ventilation/d, M (Q,, Oy) 2(2,2) 2(2,2) Z=—0.539  0.590
Blood transfusion, 7 (%) 1(4.5) 8 (4.0) 2 =0.000 >0.999
Intraoperative organ injury and postoperative complication, 7 (%) 0 0
Length of hospital stay/d, M (Q,, O,) 7.00 (6.00, 8.25) 7.00 (6.00, 8.00) Z=—0349 0.727
Urinary catheter indwelling time/d, M (Q,, O) 3(1,4) 1(1,1) Z=—5.387 <0.001
Vaginal/abdominal drain indwelling time/d, M (Q,, Os) 2(2,3) 2(2,3) Z=—0.763 0.446
Preoperative-postoperative 1-d Hb difference/(geL-1),x+s 17.00 (11.20, 26.60) 17.00 (11.65,23.00) Z=—0.077 0.939
Preoperative-postoperative 3-d Hb difference/(g*L "), X+ 18.22+11.43 17.834+9.12 t=—0.166  0.868
Preoperative-postoperative 1-d WBC difference/(L ', X 10°), x+s 3.49 (0.97, 4.59) 3.60 (2.40, 5.48) Z=—1.398 0.162
ICU transfer, n (%) 0 1(0.5) Fisher exact test >0.999

R-vNOTES-TH: Robot-assisted transvaginal natural orifice transluminal endoscopic surgery total hysterectomy; R-LESS-

TH: Robot-assisted laparoendoscopic single-site total hysterectomy; BMI: Body mass index; VAS: Visual analogue scale; Hb:

Hemoglobin; WBC: White blood cell; ICU: Intensive care unit.
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