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A comparative study of transvaginal single-port versus traditional laparoscopic ovarian cyst enucleation in
women of childbearing age

ZHONG Su-jing', ZHANG Jin-wei’, ZHANG Zhen',ZHANG Si-qi', HE Wen-wen' (1. Department of Obstetrics and Gynecology, Affiliated
Suqian First People’s Hospital of Nanjing Medical University, Sugian Jiangsu 223800, China;2. Department of Obstetrics and Gynecology,
Affiliated Wuxi People’s Hospital of Nanjing Medical University, Wuxi Jiangsu 214023, China)

Abstract: Objective To clarify the effects of transvaginal single-port versus traditional laparoscopic ovarian cyst enucleation on
genital tract inflammation, ovarian reserve function and adhesion in women of childbearing age. Methods A total of 78 childbearing-aged
women with ovarian cysts scheduled for surgical treatment in Affiliated Suqian First People’s Hospital of Nanjing Medical University from
August 2023 to December 2024 were selected and randomly assigned to the traditional group and the transvaginal natural orifice transluminal
endoscopic surgery (V-NOTES) group, with 39 cases in each group, who received traditional multi-port laparoscopy and transvaginal single-
port laparoscopy respectively for ovarian cyst enucleation respectively. The surgical and postoperative recovery indexes, postoperative
genital tract inflammation status, and ovarian reserve function and adhesion factor before and after surgery were compared between the two
groups. Results  The intraoperative blood loss, hospital stay, time to anal exhausting and score of incision pain 24 hours after surgery in the
V-NOTES group were significantly lower/shorter than those in the traditional group (P<0.05). The proportions of patients with vaginal
cleanliness grades from Ill to IV and vaginal pH value>4. 5 in the V-NOTES group were significantly higher than those in the traditional
group (P<0.05). The level of anti-Miillerian hormone (AMH) after surgery in the V-NOTES group was significantly higher than that in the
traditional group, whereas the levels of follicle-stimulating hormone (FSH) and estradiol (E2) were significantly lower than those in the
traditional group (P<0.05). The levels of laminin (LN), transforming growth factor-B1 (TGF-B1) and fibronectin (FN) after surgery in the
V-NOTES group were significantly lower than those in the traditional group (P<0.05). Conclusion Compared with traditional laparoscopic
ovarian cyst enucleation, transvaginal single-port surgery facilitates faster postoperative recovery, better preservation of ovarian reserve
function, and a lower risk of adhesion formation, while it has certain bad effects on the vaginal microenvironment.

Keywords: transvaginal natural orifice transluminal endoscopic surgery ; laparoscopic ovarian cyst enucleation; genital tract inflamma-
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DL R SE 32 5067 V-NOTES 51648 2 4L I8 I s
FoAR N i AR A AR IR R R AE B
1) %) 5 7)1 96 T V-NOTES 2 75 5 85 A= 5 3 &%
iE 5T 2 AR vh T Sl A T AR A,
fif UL OC T V-NOTES XJ & #% 2 14 UP 505 25 2 5e SO %
SR RGE . A5 BERUE 32 V-NOTES 5 14 4t 18 15
BN DP S M R BR AR T W o X S N
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1 #ZREFE

1.1 s RFA

PEHL 2023 4F 8 H 2 2024 4 12 H [RIFE 4 0 554 Jih
75 R o B R K AE B E 1 A A — N R E B AT F AR
YT IS Lo 78 B R WS Xt 42, 4 PR B ALK 7 5 v oy
NALGA M V-NOTES 41, 541 39 4, 4 Bl Ak e 2
FLIE s A R 2 B3 LI s e A 7 ) S 0 b R B AR
ARG 28t B B R 2 B 1 1R 5 — A R = B A2

BUas e (REAESS /2 H7 56 20231023) , /B3 S 4%

B AN BANG R . FEAR S AG 5 45 A Bss i rh
AW EEINELTE b, 2 21 28 3 BBV 35 B I~ IV ks
R A 3 25 5 (P<0. 05) , fifi FH PASS BB, a=
0.05,1-8=0. 8,n1=n2, BB I AH E T 354
A REAR BT RN 10% A5 B BT 39 MEAR ., 24 F
5 P R A A AR T L ) ) | P S AR R
T EARSE BRI, ZEFH LRI EE XL
(P>0.05), HAT ] etk

Y AKRUE AT % 20~45 2 545 PR A 76 S0 5 i R B qi)
P ELRE i LA FARFEAE ; H 2. HERRbRE R AT
B I A T T R A R A S BE AR TR
SRR 3 AN H PR M R bl 2 O LA A
F>10 em; B I FAREE BAIE ; PR5E O ST Mo ; PR 5E
W) S A IS4 8 ek sk 2 s 7 P SV
1.2 FRF &

FEAT H3 YF R AT 1 d 58 B I8 AN B 38 E %, AR
T 30 min 25 7Sk FMESE 1.5 o B 1, % T3k A8 2at
HOE 4T RRE R 0. 6 g BRIk . B4 d : BF R
FHAE WA 4 BRI IEAT A, RSk A1 o 40 b
O, B RAEITBA B 24 b 7R H IUIH BE S, 20 B BRUBE S
27 FQ A 7 BR34BT v i) A A Sy 2
LB Trocar, #57, N TR MR , R 4EF5501E & 7
12~14 mmHg; ¥ FIEH R A, LS 2 a4

ST BT s R R R KOS A 0 25 W B
A8 o BN TR BTEC G R BR MR R DD BR bR A A
B A 42 5 22 28 ) FLIBUHR I 26 DK R B, 2-0 m] W s 21
LA O SLAE B T s AR5 TRABRIA G T TC H LS
KM ZIZEER AN . V-NOTES 41« ;R R
FAE AR 2 SRR IEA T TR, B AR oo 5 D A
ATRL, BRI B EL 24 b RSN AN IE 5L )
FU ) # e U B8 J5 55 B, T8 RN 9] R A I
AL AR FAR S R 2 E BB TE
FRET T 0.5 em AAE—KZY2 em IUEDI 11, A4
PEST B W AT T 5 B B 5 b R B3k 2 |, 42
$E AL Port, N7 N TAUM, A 447U s D 7E 8~
10 mmHg, Hox FAR DB FEME G20 ; R EE, 2B I8 Port
FSUHS R AR 326 K VR B, 2-0 AT IR A £ ) £ 3 2 5% 5 DY
LN 5 6 A B T IS Lk i, gk S RS I
1A, 2-0 7] Wi AT £ O A R % B/ 5 e b0 1, BT 1
T2 1 PR 2D A T 24 h JF U .
1.3 MEIRAT

0% 2 B W LM T AR ] AR e b i & A B
M TE] AT THESUR R AUR S 24 h VT FRTR O . D11
YR R FH AL e AR 40 18 32 (visual analogue scale, VAS) #f
TPl 043 R J0 L 10 53 Fm i R B9 L 4%
EHSPIRFERIEL,

SIEARRT T d RS 1A 2 HF kR %
JUE K L, I 52 0 T 45 1 &K (anti-Miillerian hormone,
AMH) . 5P 3 3 ?%5(%(follicle—stimulating hormone, FSH)
FIE i (estradiol, E2) 7K,

SIAEARTT L ARG 7 d, B2 HF W2
JE DK BT T B AR S Rk, I 2 Rt 2
H (laminin, LN) 5464 K HF-B1 (transforming growth
factor-B1, TGF-B1)F&fi#: 4 H (fibronectin, FN) 7K,

QHEBI LA 2 HERE 1L, Gt DIE S
J& BT pH (R 118 28 A 4 I e K AR O o
1.4 %it3rmx

{1 SPSS 26. 0 GE 24 B X K sk A7 b B, %t
TAFE IR0 3T GO A B bR v 22 () R
7N ZH ) PR P o AL 5 RSO AR (%) i, 4L )
P FH 2K G . P<0. 05 N 22 3 Giit g .

2 #R

2.1 2MEFFRERKERE G/

HBEFARIELE, ZF XHEITFE XL
(P>0.05), 11 V-NOTES 2H 825 B9 AR v H3 i A3 Be it
) T THEA B RIAR J5 24 h ) 5 VAS TE43 34 9 3415/
B TAESE 4 (P<0.05), W# 1.,
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®1 2ABEFARRAREREIEIRLE (x£5)

Eibll n FARMF 1] (min) A I (mL) FEBERT ] (d) AL THES i) (h) A5 24 hWHJH VASTESF (43)

g 39 52.91+12. 64 47. 64+11. 56 7.38+1.76 27.14+4.53 2.76+0. 55

V-NOTES 41 39 57.16x11.71 31.53+7.35 6.12+1.53 23.39+4. 17 1. 94+0. 46

t 1. 540 7.344 3.374 3. 804 7.142

P 0.128 <0. 001 0. 001 <0. 001 <0. 001

2.2 24 EFF ARG A Kk L F2 2EBERFEEBEREWRR LRI (%))
A B ARRT R B S B, PUEIESE DRI g aomemor

ARJF 242K, V-NOTES 41824 19 BIIH 155 37 ! 39 2(5.13) 2(5. i3) 1(2.56)  1(2.56)

I~ IV 2% A B 38 pH (L >4. 5 Fb 61 B W & T 15 % 4l V-NOTESZH 39 8(20.51)  9(23.08) 3(7.69) 2(5.13)
. o 4 AT TR ) 2 L g % 4.129 5.186 0.264  0.189

(P<0.05) , 111 2 20 £ BRIE 2 A4 e e AR R LA, b o 0i 003 ocos 0 836

ZERIGEE XL (P>0.05), W2,
2.3 2@ EFHF RATE s AKF s

ARHET1d, 24 8 # AMH  FSH Fl E2 /K F He 4, %
BTG E L (P>0.05) ; R 14 H , V-NOTES
21 B AMH KW 0 & T SR 4, FSH R E2 7K P
W B AR TAE S 4 (P<0.05), W3 3.

2.4 24 E&FF RATEHER TR
ARAT1d, 240 BB LN  TGF-B1 F1 FN K H 4,
S TG L (P>0.05) 5 MiARJG 7 d, V-NOTES
ZH H 9 LN TGF-B 1 Fl FN /K - 3 ] B AR T1& Ge 4
(P<0.05), WL 4.

®3 2HBEFARBEMEHEKTLE (x25)

- . AMH (ng/mL.) FSH(mIU/L) E2(pg/mL)
ARHT1d AJE 11 H ARHi1d AJE 14 H ARHi1d ARG 14 H
g 39 2.49+0. 43 2.1620. 42 6.15+1. 14 8.87+1.30 53. 1313, 14 69. 17+14. 40
V-NOTES 41 39 2. 61+0. 46 2.45+0. 44 6. 34x1. 21 8.11£1.26 51.87+12. 95 61.83+13. 82
i 1.190 2.977 0.714 2.622 0. 427 2.297
P 0.238 0. 004 0.478 0.011 0.671 0. 024
F4 2HEBEFABEMERFLE (x+5)
1] . LN(ng/mL) TGF-B1(ng/mL) FN(g/L)
ARHi1d RiF7d ARHi1d RiG7d ARHi1d RiF7d
fegs 39 75. 04+6. 18 90. 23+7. 22 6.48+1.16 9.79+1.75 0.25+0. 07 0. 36+0. 08
V-NOTES 41 39 73.17+5.91 85. 46=6. 49 6.76+1.02 8.28x1. 61 0. 230. 05 0. 310. 06
! 1. 366 3.068 1.132 3. 966 1.452 3.123
P 0.176 0. 003 0.261 <0. 001 0.151 0. 003
3 itig — € IR, H A3 BT AN ] TR S PR B A

WEE BN, #E I 75% B B S AE B ok R PR A B
LA b £ 3 0 LI DRORE IR Z2 N B B T AR 2
B, 2 i B — K, B Al 2GR T B ROR R AE, 77
FFFARIGIF, AR, Bl BHEE A E 20 B 97 R R
(Y B, £5 Fh ARG I B8 T ARAE I IR E3RA% 1)
H, S50 IE 5T AR EERITIF 3~51~F AR
FIAH L, B LR s 3 T R BB KR 8 R IS =R
K i/, BEAFA hin s e A ARG, TR I R | k1S
TR Z B FE A

BE A 7 A A s L PR Y AR s B A
FARZEW S MBS, AT V-NOTES 5] 5558 i 315 A | 3 2
I PR & UL LT AR O =0 S F srALIE s e F R
SR WA AL AR 7K, 5 V-NOTES # It , £ /i
FALIE IR TF AR S G 5 R IR AL R 5%

FF3E k£ PR () R AR Fes 3, ) BB SO X B A L b 2843
A% /0 , V-NOTES B F- AR 25 Bz BT L IR F R 2245
i/ A RIF ARG ;s n 2z, R BAIE X — A SR s 5
HEASE ST FR R STERR R T RIE , GEa% 1 2
B LR LA LRI, IR A SRy B L s e
RZ—1 V-NOTES ELA 58 ) & B 8 FH AT 5 -
ULAER, i e 52 AR A TE I IR 3R A3 T2
(N, ASBIFFE Y, V-NOTES 20 £ % 0 A vt i A
B B[] LT THESC T AR 5 24 h U VAS 7451 1]
AR TG A 1R V-NOTES G455 5 /N, A F T
HEARE GRS, 5RATE IR a5 R AR, R’
U B3 Tl A A5 5 R R I B R e el R
WFFE T, V-NOTES 21 £ 3 19 [ 186 785 335 3 T~ IV 2 A
i pHAE>4. 5 LG4 B 8 & TAE G4, #2878 V-NOTES
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X BEMAREER —E AR EmN, XA S
V-NOTES % FHF- AL 0FN 58 1) B A5 48 AR
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B L i 2 3% B S 149 235 49 RN ) fig s LR, HL
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AMH 7K B 8 i FAE 5o 41, FSH A E2 /K7 B B AKX T
B4 4], 7R V-NOTES X} £ 1) B S48 £ D RS2 i 32
/N, X AT RS V-NOTES 1 F AR A1 8 /NG 6. LN,
TGF-B1 FIFN 5 AR J5 Al 1Y & A= % UIAH G, LN TGF-B1
FTFN 7K B, A S Rl 32 A g AU e s A Bif
FER I, V-NOTES H i F AR J5 LN . TGF-B1 H1 FN /K-
W BAR TAE G4, 78 V-NOTES A F) T AR A S5 Kl 1%
1 2 A8 KU L 3 7] i 5 V-NOTES i AR B 0% /N
K ABBARMUEMT R i — 2D 5T R I

2R LTRSS NE AR 01 5 b ] B R AH
A GRERERINTIE 840N 1 N S S B A 2 R ST
SR K B At A DI RER B, B AR 5 il e XU, (H 2
XoF A8 T A 3 B — 8 AN RS o SR, A5 AEAE
— LRI BRI T, BE T I TR B, AT 8 T 3T o S
RIS, JCH R A B RE T VA RO 5 LR FEAR
AT BR H oA B F 5T X AT RE PR i T 45 SR A
P 5 ILAh , AR X V-NOTES 3 24 [ 18 A 5% 2o 2% 1) #L il
HATIRASRDT, TCIE Wi BAR A s e fe , R A 25
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B2 i . IR ARRSE V-NOTES 5 1% 4 [ i
Ba T B S i ] B AR W L PR A B T AT DN A
% RE B HE 1Y 52 ), B SR BT $ i - D AE K Fifi
Vi (B AVEAS K B 52 ) s @FF i £ rpts R FE AR B 5Y
D)4 v A 50 45 AR 0 3 ol M R T B VR AR 1T
V-NOTES 5 |2 B S PR 55 w28 i T BEAIL ], 045 25 bk
THRE A PSR W AR AR R 2 O 22 I HR AL
L Fs B T ARAE A B, 4t FL AN TR A LR R 45
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