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NOTES: Natural orifice transluminal endoscopic surgery
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MBiAy DASHA Transvaginal Natural Orifice Transluminal Endoscopic
Surgery (NOTES) for Hysterectomy: Feasibility Report of an
Innovative Approach

GYNECOLOGY

Transvaginal Single-Port Natural Orifice Transluminal Endoscopic
Surgery for Benign Uterine Adnexal Pathologies

Ki Hoon Ahn, MD, PhD, Jae Yun Song, MD, PhD, Sun Haeng Kim, MD, PhD, H.Su, C-F. Yen, K-Y. Wu, C.-M. Han and C.-L. Lee
Kyu Wan Lee. MD. PhD. and Tak Kim, MD. PhD# Journal of Minimally Invasive Gynecology, The, 2012-11-01, Volume 19, Issue 6, Pages S85-585, Copyright © 2012

From the Department of Obstetricy and Gynecology. Kovea University College of Medicine, Seonl, Korea (all amhors )

Design

Case series study.

Patients

From May to December 2010, 16 patients of benign uterine diseases eligible for laparoscopic hysterectomy
were recruited for transvaginal NOTES approach.

Intervention

Intraoperative and postoperative surgical outcomes were measured.

Measurements and Main Results

All included hysterectomies were completed by transvaginal NOTES without conversion to conventional
laparoscopy. With mean (+SEM) uterine weight of 538.8 + 102.9 gm, the mean operative time was 122.7 +
17.6 minutes, and with mean blood loss 379.4 + 95.4 mL. The mean postoperative hospital stay was 2.8 +
0.2 days. No intraoperative or postoperative complication was noted in this series.

Conclusion

Hysterectomy in benign diseases can be feasibly carried out by our innovative transvaginal NOTES.
Further prospective studies are awaited to reveal its real scale in clinical applications.

Journal of Minimally Invasive Gynecology 2012 Journal of Minimally Invasive Gynecology 2012
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Ad X228 M 27 - RCT (HALON)

CONSORT 2010 Flow Diagram

Enrollment

Assessed for eligibility (n = 194)

Excluded (n = 124)
Preference for YNOTES (n = 108)
Preference for LH (n = 4)

.
+ Preference for RH (n = 5)
+ Declined participation (n = 7)

Randomised (n = 70)

A 4

Allocation

]

\4

Allocated to vNOTES (n = 35)
+ Received allocated intervention (n = 35)
+ Did not receive allocated intervention (n = 0)

A

Allocated to TLH (n = 35)
+ Received allocated intervention (n = 35)
+ Did not receive allocated intervention (n = 0)

Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

Follow-up

| !

Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

Analysed (n = 35)
+ Excluded from analysis (n = 0)

Analysis

]

Analysed (n = 35)
+ Excluded from analysis (n = 0)
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VAS - Postoperative pain

An International Journal of

Royal College of
: Obstetricians &
Obstetrics and Gynaecology W Gynaecologists

BJ0G

Gynaecological surgery @ Full Access

Hysterectomy by transvaginal natural orifice transluminal
endoscopic surgery versus laparoscopy as a day-care
procedure: a randomised controlled trial

JF Baekelandt p¥%, PA De Mulder, | Le Roy, C Mathieu, A Laenen, P Enzlin, S Weyers, BWJ Mol, JJA Bosteels

First published: 16 October 2018 | https://doi-org-ssl.ocam.korea.ac.kr/10.1111/1471-0528.15504 |
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vNOTES vs LAVH
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Meta-analysis of the VAS score on postoperative day 1

VWNOTES Laparoscopy
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

1.5.1RCT

Baekelandt 2019 35 062 35 4.46 065 35 151%
Subtotal (95% CI) 35 35 15.1%
Heterogeneity: Not applicable

Test for overall effect: Z= 6.32 (P < 0.00001)

1.5.2 Observational

Baron 2022 38 26 36 33 22 50 56%
Basol 2021 115 0.59 20 185 07 40 145%
Kaya 2020 25 049 30 225 1.22 30 12.3%
Kaya 2021 (1) 3.25 0.67 48 375 0.71 35 151%
Kaya 2021 (2) 25 098 30 325 067 48 135%
Noh 2022 19 24 33 28 16 40  6.2%
Puisungnoen 2020 1.7 15 50 27 15 50 10.5%
Yang 2014 1 143 16 225 19 32 71%
Subtotal (95% Cl) 263 325 84.9%
Heterogeneity: Tau*=0.13; Chi*= 2212, df=7 (P = 0.002); F= 68%
Test for overall effect: Z= 3.33 (P = 0.0009)

Total (95% Cl) 298 360 100.0%
Heterogeneity: Tau*= 0.13; Chi*= 27.64, df= 8 (P = 0.0005); F=71%
Test for overall effect: Z= 4.07 (P < 0.0001)

Test for subaroup differences: Chi*=3.24, df=1 (P=0.07), F=69.2%

-0.96 [-1.26, -0.66]
-0.96 [-1.26, -0.66]

0.50 [-0.55, 1.55)
-0.70 [-1.04, -0.38]
0.25[0.22,0.72)
-0.50 [-0.80, -0.20]
-0.75[1.15,-0.35)
-0.90 [-1.86, 0.06)
-1.00 [-1.59, -0.41)
-1.25[-2.11,-0.39]
-0.55 [-0.88, -0.23]

-0.62[-0.91, -0.32]
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VNOTES Laparoscopy

Meta-analysis of length of hospital stay (in days)

Meta-analysis of the total operation time (in minutes)

WNOTES Laparoscopy
Study or Subgroup  Mean SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

1.3.1RCT

Baekelandt 2019 08 0.77 35 13 12 35 7.3%
Park 2021 1.5 0686 13 1.8 1 13 6.0%
Subtotal (95% Cl) 48 48 13.2%
Heterogeneity: Tau*= 0.00; Chi*=0.25, df=1 (P=0.62); F=0%

Test for overall effect: Z=2.22 (P = 0.03)

1.3.2 Observational

Baron 2022 1.5 086 1.8 1 50 8.4%
Basol 2021 129 03 1.82 0.26 40 9.7%
Kaya 2020 1.83 0.68 247 085 30 8.0%
Kaya 2021 (1) 225 067 25 047 35 92%
Kaya 2021 (2) 175 0.24 275 0.67 48  9.4%
Kim 2018 54 069 785 253 120 7.0%
Puisungnoen 2020 25 08 28 08 50 8.6%
Wang 2014 21 05 147 25 11 147  95%
Yang 2014 375 06 16 425 075 32 80%
Yang 2020 405 051 20 429 076 66 8.8%
Subtotal (95% Cl) 437 618 86.8%
Heterogeneity: Tau*= 0.16, Chi*= 90.58, df= 9 (P < 0.00001), F= 90%
Test for overall effect Z= 4.60 (P < 0.00001)

Total (95% CI) 485 666 100.0%
Heterogeneity. Tau*= 0.15; Chi*=91.21, df=11 (P < 0.00001); F= 88%
Test for overall effect: Z= 4.86 (P < 0.00001)

Test for subqroup differences: Chi*=0.71, df=1 (P=0.40), F=0%

Expanding the Role of vVNOTES in Gynecologic Oncology Surgery

-0.50 [-0.97,-0.03]
-0.30[-0.93, 0.33]
-0.43[-0.81,-0.05]

-0.30 [-0.64, 0.04]
-0.53 [-0.68, -0.38]
-0.64 [-1.03,-0.25]
-0.25 [-0.50, -0.00]
-1.00 [1.21,-0.79]
-2.45[-2.95,-1.95)

-0.30 [-0.61, 0.01)
-0.40 [-0.60, -0.20]
-0.50 [-0.89,-0.11]
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WOTES Laparoscopy
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

1.1.1RCT

Baekelandt 2019 41 22 35 75 27 35 7.3%
Park 2021 60 23.91 13 775 17.93 13 7.0%
Subtotal (95% CI) 48 48  14.3%
Heterogeneity. Tau®= 84.44, Chi*= 2,63, df=1 (P=0.10); F=62%

Test for overall effect: Z= 3.27 (P = 0.001)

1.1.2 Observational

Badiglian-Filho L2021 1118 29.72 21 11398 4099

Baron 2022 116 34 36 149 55 6.8%
Basol 2021 585 14.22 20 64.28 16.78 7.5%
Kaya 2020 79.56 3254 30 124.41 2994 7.0%
Kaya 2021 (1) 85 303 48 14875 27.34 7.3%
Kaya 2021 (2) 61.25 20.83 30 160 26.93 7.4%
Kim 2018 754 251 40 583 282 7.4%
Noh 2022 64 865 33 8837 1217 7.6%
Puisungnoen 2020 146 579 50 1619 688 6.3%
Wang 2014 76.7 25 147 984 395 75%
Yang 2014 706 128 16 932 214 7.4%
Yang 2020 1293 39 20 1481 607 6.5%
Subtotal (95% CI) 491 723 85.7%
Heterogeneity: Tau® = 805.38; Chi*= 338.07, df= 11 (P < 0.00001), F=97%
Test for overall effect. Z= 3.31 (P = 0.0009)

Total (95% CI) 539 771 100.0%
Heterogeneity. Tau®= 722.10; Chi*= 341.20, df= 13 (P < 0.00001); *= 96%
Test for overall effect: Z=3.72 (P = 0.0002)

Test for subaroup differences: Chi*=0.01. df=1 (P=0.92). F=0%

-34.00 [-45.54,-22.46)
-17.50 [-33.75, -1.29)
-26.78 [-42.82, -10.74]

-2.08 [118.23,14.07)
-33.00 [-51.86,-14.14]
-5.78 [-13.90, 2.34)
-44.85 [-60.67,-29.03]
-63.75 [-76.22,-51.28]
-98.75[-109.41,-88.09]
17.10(7.83, 26.37)
-24.37 [-129.16,-19.58)
-15.90 [-40.82, 9.02)
-21.70-29.26,-14.14)
-22.60 [-32.31,-12.89]
-18.80 [-41.31,3.71)
-27.98 [-44.57,-11.40]

-27.70[-42.28, -13.11]
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Cl, confidence interval; /V, inverse variance; RCT, randomized controlled trial; SO, standard deviation; vNOTES, vaginal natural orifice transluminal endoscopic surgery.

Marchand. Vaginal natural orifice transluminal endoscopic surgery vs laparoscopic hysterectomy. Am ] Obstet Gynecol Glob Rep 2024.
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vNOTES vs VTH » No difference in all studied outcomes, including the duration of operation,

_ — . estimated blood loss, the duration of hospital stay, the VAS score after 1 day,
CHEE2| =8 X|HO|A CS(no difference) : Y v

intraoperative & postoperative complications.

TABLE 1
The baseline characteristics of the included participants

Sample size Age, years (mean+SD) BMI (kg/m?) Parity (mean+SD) Prior surgery, n (%)  Prior caesarean section
Study ~ Study design vNOTES VH vNOTES VH vNOTES VH vNOTES VH vNOTES VH vNOTES VH
Aharoni 2021'°  Retrospective cohort 65 70 59.93+12.0 59.5+7.7 29.40+59 29.26+36 3.40+17 3.8+1.8 14 (20%) 18(27%) NR NR

Huang 2023'*  Retrospective cohort 31 51 61.4248.96 64.98+7.33 24.43+356 23.60+272 1.68+0.83 2.06+0.98 2(6.5%) 4(7.8%) 0(0) 1(2%)
Lee 20185 Retrospective study 14 42 28.8+7.3  293+64  24.3+50  237+44  NR NR NR NR NR NR

Merlier 2022'®  Retrospective cohort 50 50 48.6+7.4 495485 275464 256452 2254111 2.25+1.11 7(14%)  12(24%) 4 (8%) 8 (16%)

Expanding the Role of vVNOTES in Gynecologic Oncology Surgery
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Posterior colpotomy

Amterior peritoneal
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HMHE yNOTES: 122} 2% (Koulakmanidis 2026)

Identification of studies via databases and registers

)

Journal of =
Clinical Medicine m\l)fy

Systematic Review
Vaginal Natural Orifice Transluminal Endoscopic Surgery |

(vNOTES) in Patients with Gynecological Malignancies: —
A Systematic Review (n=2359) tle (n =2279)

Records identified from:

Pubmed (n =715) Records removed before screening:

Cochrane (n = 13) Duplicate records removed (n = 395)
Google Scholar (n = 2020)

Identification

[

]

Records excluded by abstract and ti-

Aristotelis-Marios Koulakmanidis 1'%, Evangelia Kontogeorgi 1 Dimitrios Zacharakis 1), Anastasia Prodromidou 1, l

Ioakeim Sapantzoglou Ly Giuseppe Mascellino 2 Konstantinos Kypriotis 1 Nikolaos Kathopoulis 1®,

. . .3 1 . .1 . 1 . . g1 Reports sought for retrieval Reports not retrieved
Dimos Sioutis °**, Charalampos Voros ', Christos Vrysis -, Stavros Athanasiou * and Themos Grigoriadis

(n=74) (n=3)

)

Reports assessed for eligibility
(n=71) Reports excluded:
Language other than English (n = 2)

Duplicate cases (n = 5)

Ongoing studies (n = 2)
3 Letter to the editor (n = 1)

Studies included in review
(n=61)

Included

R I‘I Figure 1. PRISMA 2020 flow diagram of identification, screening, and inclusion of relevant studies.

A RIZHREYLS A ET| B

AL
144 BT 91.6%2 YEH
E —r
BEK|E CfH] HYSS AL 7| WEXIE 25

ol (B2 F)

Expanding the Role of vVNOTES in Gynecologic Oncology Surgery




71 L& 2

vNOTES vs =438 X332 X — Imai et al (2026)

Journal of (\
Clinical Medicine MD\Py
LTI 1

censored

[ES censored
Article Al A—l

Trans QI AH FIGO stage IA 2x7| N9l AtZLjotetor st — 2 | M| 2l(excluded)El Tt A= 2 X &
Lapa EEl=
A Sir -

Ken Imazi -

and Tomovyuki Kuwata 0

SHLE 8]

220 27| Mol oA e A= EXHE Al A, 5238 OiH| FHEEE0| HES”

ISk VNOTES staging At 2] SetE td ZA (X)

AN
T E7TE(C ) T VINOTED 28 =3

o CFAUT|E 2 2FAET (J Clin Med 2026;15(9):3350)
« yYNOTES 219 vs TLH 109
94 4 VS 92 8 « VYNOTES == Al7F FO|5HA &= (p<O 001)

° ° « 38 RFS 94.4% vs 92.8% — XI0| & (p=0.874)
3 BXfLAME(%) - CHS « =8 yNOTES 54t 337 &
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Table 5. Characteristics of the retroperitoneal vs. transperitoneal approach.

Characteristic

Retroperitoneal V-NOTES

Transperitoneal V-NOTES

Access Route
Peritoneum Penetration
Visualization

Risk of Intraperitoneal Injury
Adhesion Risk

Suitable For

Learning Curve

CO, Insufflation

Postoperative Recovery

Preferred When

Via retroperitoneal space, avoiding the
peritoneal cavity

Not penetrated

Limited, more challenging

anatomy orientation

Lower

Reduced

Select procedures (e.g.,
lymphadenectomy, small masses)

Steeper due to complex anatomy

Confined to retroperitoneum
Potentially faster and less pain

Avoiding peritoneal contamination or
minimizing invasiveness

Through the peritoneal cavity from the
vaginal canal

Penetrated to access abdominal cavity
Excellent visualization of

intra-abdominal structures

Higher (bowel, bladder, vessels)
Possible if adhesions present

Broader range of gynecologic surgeries
(e.g., hysterectomy)

Less steep, similar to

standard laparoscopy

Fills the peritoneal cavity

Slightly more discomfort due to
peritoneal irritation

When broader access is needed or for
complex procedures

Expanding the Role of vVNOTES in Gynecologic Oncology Surgery
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vNOTES SLN H7|AdH.

Journal of
Clinical Medicine

Review

V-Notes Sentinel Lymph Node Staging for Endometrial Cancer:
A Systematic Review

Mihai Nadiban !, Oana Balint 2-*, Cristina Secosan 2(0, Alexandru Marius Furiu 3, Flavius Olaru 2 and
Laurentiu Pirtea 2

2.4%
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s=0 3 72t AEE0| S KH0| 84S (p=0.67)

- = OF 90%7} obturator/external iliac <0 K|
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Cervical Cancer

vNOTES E-xl II-%EI-" % — Baekelandt (2024) VNOTES radical hysterectomy + SLN

— 38| 211 (J Minim Invasive Gynecol 2024)

vVNOTES Radical Hysterectomy
A new approach to cervical cancer

Jan F Baekelandt MD PhD

Department of Gynecologic Oncology

Imelda Hospital

Department of Development and Regeneration
University of Leuven

Belgium
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