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Abstract 

There are two ways to remove the uterus - through the abdominal wall or through the vagina. Each 

hysterectomy technique is simply a modification of these two. The benefits of vaginal hysterectomy 

are well known, but the frequency of vaginal hysterectomies has dropped drastically since the 

development of laparoscopic hysterectomies. The vNOTES – Transvaginal Natural Orifice 

Transluminal Endoscopic Surgery – technique is constantly being developed to increase the 

number of patients treated vaginally. In addition, the vNOTES technique is reviving the popularity 

of simple vaginal hysterectomies because they share some similar surgical steps. Studies have 

shown that vNOTES hysterectomies have several advantages over all other hysterectomy methods. 

Both vaginal and vNOTES hysterectomy should be (re)introduced into the practice of every 

minimally invasive gynecological surgeon and offered as a first choice for all eligible patients. 
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Introduction 

There are two ways to remove the uterus - 

through the abdominal wall or through the 

vagina. Each hysterectomy technique is 

simply a modification of these two. The 

benefits of vaginal hysterectomy are well 

known, but the number of vaginal 

hysterectomies has dropped drastically since 

the development of laparoscopic 

hysterectomies. [1]  

For all abdominal hysterectomies, the 

surgeon must make at least one scar on the 

abdominal wall. This is completely avoidable 

in vaginal surgery. Vaginal hysterectomy is a 

very original minimally invasive 

gynecological operation and a very original 

single-incision hysterectomy. Despite this, it 

has not gained fame as minimally invasive 

surgery, but rather as something old-

fashioned and inferior. Several studies have 

shown that after vaginal hysterectomy there 

is less need for analgesia, less postoperative 

pain, shorter hospital stay, faster recovery, 

fewer postoperative febrile episodes, and a 

faster return to daily activities.[1] So why 

have we lost our passion and skills to perform 

this technique? 

One problem may be that training in vaginal 

hysterectomy is deficient early in a surgeon's 

career. During residency, the total number of 

hysterectomy cases per surgeon has 

remained the same. The goal of developing 

laparoscopic hysterectomy skills has led to a 

decrease in the number of open abdominal, 

but unfortunately also vaginal hysterectomy 

cases. [2]  

Another problem may be that vaginal surgery 

is more challenging in difficult situations. 

The challenge comes from working in a 

narrower space compared to abdominal 

surgeries, and there are issues with visibility 

and access. To overcome these challenges, 

laparoscopic instruments such as 

manipulators, multifunctional instruments, 

and cameras, as well as dissection rules and 

surgical steps, have been developed. 

However, considering the benefit to the 

patient, our main goal should have been to 

develop operations towards the vaginal 

route, not the other way around. 

Now vNOTES – Transvaginal Natural Orifice 

Transluminal Endoscopic Surgery – aims to 

achieve this goal by combining the 

advantages of vaginal and laparoscopic 

surgery. vNOTES operations are constantly 

being developed to increase the number of 

patients treated vaginally. In addition, the 

vNOTES technique is reviving the popularity 

of simple vaginal hysterectomies because 

they share some similar surgical steps. 

vNOTES operations have developed rapidly 

in Europe and are increasingly being 

implemented around the world. Transvaginal 
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NOTES hysterectomy has become a 

significant competitor to all other 

hysterectomy methods. This article discusses 

the vNOTES hysterectomy technique, 

indications, contraindications, 

complications, and learning curve based on 

research findings. 

Terms and abbreviations 

The abbreviation NOTES stands for Natural 

Orifice Transluminal Endoscopic Surgery. 

NOTES operations are classified by 

anatomical organ of entry: vNOTES - 

transvaginal, gNOTES - transgastric, 

aNOTES - transanal, uNOTES - 

transurethral.[3] 

Vaginal NOTES hysterectomy (VNH) can be 

done in several ways. VANH is a vaginally 

assisted NOTES hysterectomy, the surgical 

technique is described below. TVNH - total 

transvaginal NOTES hysterectomy means 

that the entire operation is performed 

laparoscopically through the vagina. Robotic 

assisted vaginal hysterectomy (RVANH) and 

robotic total transvaginal hysterectomy 

(RTVNH) are technically the same surgery, 

only performed by a robot.[4][5][6] 

Patient selection 

vNOTES hysterectomy can be offered to a 

wide range of patients whenever 

hysterectomy is indicated.  

A non-prolapsed uterus is not a 

contraindication for vaginal hysterectomy or 

vNOTES hysterectomy.[7][8] Kaya et al 

compared TLH (total laparoscopic 

hysterectomy) with vNOTES hysterectomy 

for undescended large uteri and found that 

the vNOTES hysterectomy group had 

significantly shorter operative time (45 vs 

160 min), hospital stay (48 vs 72 hours) and 

a lower 24-hour pain score (VAS 2 vs. 3).[9] 

There are several studies where vNOTES is 

successfully performed on large uteri. X. 

Wang et al reported about 39 cases with a 

mean uterine weight of 1141.8 grams (1000-

1720 g), operative time 123.3 minutes (40-

400 minutes), estimated blood loss 206.7 mL 

(10-1300 mL), postoperative pain score 2.1 

(0-5) and mean length of stay 2.4 nights (1-

11). There was one urethral injury and three 

conversions to single-port laparoscopy.[10] 

Another study by Nulens et al examined 114 

cases with a mean uterine weight of 559 ± 

425 g (281–3361 g) with a success rate of 

99%. The mean surgical time was 63 ± 34 

minutes and was positively related to uterine 

size. They reported three cases of bleeding, 

one minor late complication, one laparotomy 

for specimen extraction, and no conversion 

to laparoscopy.[11]  

Obesity is also not a contraindication to 

vNOTES surgery and may even be the 

preferred method of hysterectomy for this 

patient population. Kaya et al conducted a 
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study comparing TLH and vNOTES 

hysterectomy in 83 obese women with a 

mean BMI (body mass index) of 31.6 kg/m2 

and 31.9 kg/m2 in the study groups, 

respectively. They found a shorter operative 

time (67.5 vs 136 min), a shorter 

postoperative hospital stays, and a lower 

mean postoperative pain score in the 

vNOTES group. [12] There is one study of 103 

morbidly obese women in 2023 by Burnett et 

al., in which vNOTES surgery was 

successfully performed in 96 patients. [13]  

vNOTES hysterectomy can be offered to 

nulliparous patients if the vaginal size is 

suitable for vaginal surgery. Expert vNOTES 

surgeons have concluded that nulliparity is 

not a contraindication to vNOTES 

surgeries.[6] In a 2021 study by Nulens et al., 

they had 31% nulliparous patients.[11]  

vNOTES hysterectomy is the preferred 

minimally invasive hysterectomy technique 

for patients who have previously had a 

laparotomy because most adhesions are 

usually located away from the primary 

vNOTES entry site. It is recommended to rule 

out cul-de-sac adhesions during preoperative 

ultrasound examination, as rectovaginal 

endometriosis is a contraindication for this 

technique.[6]    

Previous caesarean scar adhesions can be 

safely divided using certain surgical 

techniques. Identifying the bladder border is 

the first step in preventing bladder injury. 

Traction to the uterus and mild 

countertraction to the bladder retractor helps 

to keep the bladder out of the operating field 

and increases the distance of the ureters from 

the uterus.[14] In difficult situations filling 

bladder with small amount of methylene blue 

or leaving in some urine may help. Also, 

uterine sound through urethra can be useful 

to identify the borders of the bladder. [15] A 

sharp dissection of the uterovesical fold is 

preferred and the scissor points must be 

tilted towards the uterus. [14] The lateral 

window technique has been described in 

several studies and can be performed in the 

vaginal or laparoscopic part of vNOTES 

surgery. [15][16]  

The vNOTES technique is increasingly being 

used for several other benign indications, 

such as adnexal surgery [17], myomectomy 

[18], isthmocele repair [19] and prolapse. 

[20][21][22] There are several reports of 

successful vNOTES emergency surgeries 

such as ectopic pregnancy and adnexal 

torsion.[23] There is also growing interest in 

offering vNOTES surgeries for malignant 

indications such as endometrial and cervical 

cancer. [5][24][25][26][27]  

Contraindications for vNOTES surgeries are 

mainly related to the access of abdominal 

cavity. The primary entry site for vNOTES 

surgeries is posterior vaginal fornix and 

cavum Douglas. Diseases like rectovaginal 

endometriosis, PID and surgeries that create 
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adhesions in primary entry site are 

contraindication to this technique.  An 

extremely narrow vagina due to radiation 

therapy or virginity may create unreasonable 

obstacles to the safe performance of 

vNOTES.[6]  

Surgical technique. 

Both vaginal and laparoscopic instruments 

are required to perform vNOTES operations. 

[6] This surgery is usually performed under

general anesthesia in lithotomy position, but

spinal anesthesia has also been attempted.

[28][6] Special multiple dose antibiotic

regimen is recommended. [29]

vNOTES hysterectomy surgical steps are 

divided into three phases: A: vaginal; B: 

laparoscopic; C: vaginal. In Phase A the 

surgical theater is assembled according to 

usual vaginal surgery. Circumcision of the 

cervical mucosa, posterior and anterior 

colpotomy is performed, followed by division 

of the sacrouterine ligaments. A wound 

retractor and a silicone or self-made glove 

cup are then inserted to preserve the 

pneumoperitoneum. Patient is tilted into 20º 

Trendelenburg and laparoscopic part of the 

surgery is performed. As uterus is normally 

free from the anterior and posterior surfaces, 

this part of the operation is focused on 

separating the sides of the uterine body from 

the pelvic sidewall and adnexa. In phase C, 

extraction of specimen and closure of vagina 

is performed in vaginal setting. [6][29] 

The biggest advantage of vNOTES 

hysterectomy for the surgeon is that the 

blood supply to the uterus is secured first. 

Regardless of how big and bulky the uterus is, 

the cervix is more or less the same size in all 

patients. At the beginning of the laparoscopic 

phase, there is direct access to the uterine 

vessels before any other step is performed. In 

conventional laparoscopy, the sequence is 

reversed. During any hysterectomy 

procedure, especially with a large uterus, the 

risk of bleeding remains high until the 

uterine vessels are closed. The vNOTES 

technique provides a huge advantage in 

reducing this risk.[30]  

Not to mention the cosmetic result, because 

no visible scars remain on the abdominal wall 

after vNOTES surgery. Patient satisfaction 

with laparoscopic trocar site scars is 

influenced by several factors: larger size, 

umbilical position, emergency surgery, 

accidental trocar exit, fascia closure, and 

specimen extraction site - all of which are 

entirely avoidable in vNOTES operations. 

[31] 

Several studies have been conducted on 

robotic vNOTES operations, confirming that 

this surgery can also be done with several 

different robotic platforms.

[32][33][34][35][36][37][38][39]  

Complications 
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Baekelandt et al published in 2021 a paper 

about complications of 1000 cases of 

vNOTES hysterectomies (73%), adnexal 

surgeries (18%) and salpingectomies (4%). 

The conversion rate was 0.4%, three cases to 

conventional laparoscopy and one to 

laparotomy. The intraoperative complication 

rate was 1%, postoperative 2,9% and total 

3.9%. The total complication rate in 

hysterectomy cohort was 5.2% 

(intraoperative 1.4%, mainly cystotomies, 

and post-operative 3.8%), in the non-

hysterectomy sub-group 0,4%. [40] A 2023 

Cochrane review article concluded that 

adverse events in vNOTES hysterectomy 

trials were rare, but further research is 

recommended. [41]  

Comparison to other hysterectomy 

methods 

Many studies have shown that vNOTES 

hysterectomy has several advantages over 

other hysterectomy methods.  

The biggest impact on the success of vNOTES 

operations has come from its comparison 

with TLH. The first well known HALON 

randomized study was published in 2019 by 

Baekelandt et al. In both groups, 35 TLH and 

35 vNOTES hysterectomies were successfully 

performed without conversion. A significant 

difference was noticed in postoperative 

hospitalization time. Discharge home in less 

than 12 hours was possible in 77% of vNOTES 

patiens vs 43% in TLH group and the mean 

hospital stay was shorter in vNOTES group 

(0.8 vs.1.3 days). [42]  A 2020 meta-analysis 

by Housmans et al showed that operative 

time, length of hospital stay, and estimated 

blood loss were significantly lower in 

vNOTES hysterectomy than in TLH, and 

there was no significant difference in intra- 

and postoperative complications, 

readmissions, and postoperative pain scores 

nor a change in hemoglobin levels.[43] 

Michener et al published another meta-

analysis in 2021 comparing vNOTES 

hysterectomy to single port and multiple port 

laparoscopic hysterectomy. He concluded 

that vNOTES hysterectomy may have shorter 

operation times and improved EBL 

(estimated blood loss), transfusion rates, 

length of hospital stay, and pain scores 

compared with multiple port laparoscopic 

hysterectomy, but recommended further 

studies due to limited data.[44] 

Imai K et al published in 2023 their results of 

postoperative complete recovery by 

comparing robotic vNOTES hysterectomy to 

robotic TLH. Both postoperative day 7 and 28 

complete recovery rates were significantly 

higher in vNOTES group (62.7% vs 7.3% and 

100% vs 56.1%)[32]  

Comparison to VH (vaginal hysterectomy) 

also shows promising results. Aharoni et al 

found in 2021 that vNOTES hysterectomy 

had lower mean operative time and mean 

anesthesia time, and slightly longer median 
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hospital stay (3 vs. 2 days). When 

sacrouterine ligament suspension was added 

to both groups, vNOTES had lower 

incidences of intraoperative complications 

(6%vs.18%), intraoperative ureteral 

obstruction (0%vs.8%) and less estimated 

blood loss (58 ± 68 ml vs. 143 ± 87 ml). [20] 

Merlier et al compared VANH to VH and 

found that there was no difference in the rate 

of outpatient surgery (77% vs 75%), no 

difference in surgical outcomes, except for 

the significantly higher rate of 

salpingectomies or adnexectomies in the 

vNOTES group. [45]  

Learning curve 

What about implementing this new 

technique? Kim et al published in 2020 that 

port installation time and total operation 

time appeared to reach the proficiency by 

case 10.[46] Wang et al showed that 20 cases 

were required to achieve proficiency in 

vNOTES hysterectomy for large uteri (>1 kg). 

[10] Lowenstein et al published in 2021 that

operating time of vNOTES hysterectomy

together with sacrouterine ligament

suspension diminished from mean 149

minutes (89-233) to mean 103 minutes (89-

170) when comparing first 13 patients to the

next 13 patients. [21]

Conclusions 

vNOTES hysterectomy is one of the fastest 

growing hysterectomy methods in the world. 

Studies have shown several advantages for 

patients compared to all other hysterectomy 

methods. Both vaginal and vNOTES 

hysterectomy should be (re)introduced into 

the practice of every minimally invasive 

gynecological surgeon and offered as a first 

choice to all eligible patients.  

References. 

[1] J. W. M. Aarts et al., “Surgical approach to
hysterectomy for benign gynaecological
disease.,” Cochrane Database Syst Rev, vol.
2015, no. 8, p. CD003677, Aug. 2015, doi:
10.1002/14651858.CD003677.pub5.

[2] E. E. Washburn, S. L. Cohen, E.
Manoucheri, R. K. Zurawin, and J. I.
Einarsson, “Trends in reported resident
surgical experience in hysterectomy.,” J
Minim Invasive Gynecol, vol. 21, no. 6, pp.
1067–1070, 2014, doi:
10.1016/j.jmig.2014.05.005.

[3] iNOTESs, “No Title.” [Online]. Available:
https://www.notesurgery.org/patients/

[4] J. Baekelandt, “Total Vaginal NOTES
Hysterectomy: A New Approach to
Hysterectomy.,” J Minim Invasive Gynecol,
vol. 22, no. 6, pp. 1088–1094, 2015, doi:
10.1016/j.jmig.2015.05.015.

[5] J. F. Baekelandt, “New Retroperitoneal
Transvaginal Natural Orifice Transluminal
Endoscopic Surgery  Approach to Sentinel
Node for Endometrial Cancer: A
Demonstration Video.,” J Minim Invasive
Gynecol, vol. 26, no. 7, pp. 1231–1232, 2019,
doi: 10.1016/j.jmig.2019.05.002.

[6] S. Kapurubandara, L. Lowenstein, H.
Salvay, A. Herijgers, J. King, and J.



24 

Baekelandt, “Consensus on safe 
implementation of vaginal natural orifice 
transluminal  endoscopic surgery 
(vNOTES).,” Eur J Obstet Gynecol Reprod 
Biol, vol. 263, pp. 216–222, Aug. 2021, doi: 
10.1016/j.ejogrb.2021.06.019. 

[7] A. Chrysostomou, D. Djokovic, E.
Libhaber, W. Edridge, M. Kawonga, and B. J.
van Herendael, “A randomized control trial
comparing vaginal and laparoscopically-
assisted  vaginal hysterectomy in the absence
of uterine prolapse in a South African tertiary
institution.,” Eur J Obstet Gynecol Reprod
Biol, vol. 267, pp. 73–78, Dec. 2021, doi:
10.1016/j.ejogrb.2021.10.018.

[8] C.-Y. Yang, T.-C. Shen, C.-L. Lin, Y.-Y.
Chang, C.-C. Huang, and W.-C. Lin, “Surgical
outcomes of hysterectomy by transvaginal
natural orifice transluminal  endoscopic
surgery (vNOTES) compared with
laparoscopic total hysterectomy (LTH) in
women with non-prolapsed and benign
uterine diseases.,” Taiwan J Obstet Gynecol,
vol. 59, no. 4, pp. 565–569, Jul. 2020, doi:
10.1016/j.tjog.2020.05.016.

[9] C. Kaya et al., “Comparison of Surgical
Outcomes of Total Laparoscopic
Hysterectomy and vNOTES  Hysterectomy
for Undescended-Enlarged Uteri.,” J Invest
Surg, vol. 35, no. 4, pp. 918–923, Apr. 2022,
doi: 10.1080/08941939.2021.1958111.

[10] X. Wang, J. Li, K. Hua, and Y. Chen,
“Transvaginal natural orifice transluminal
endoscopic surgery (vNOTES)  hysterectomy
for uterus weighing ≥1 kg.,” BMC Surg, vol.
20, no. 1, p. 234, Oct. 2020, doi: 
10.1186/s12893-020-00897-3. 

[11] K. Nulens, J. Bosteels, C. De Rop, and J.
Baekelandt, “vNOTES Hysterectomy for
Large Uteri: A Retrospective Cohort Study of
114  Patients.,” J Minim Invasive Gynecol,

vol. 28, no. 7, pp. 1351–1356, Jul. 2021, doi: 
10.1016/j.jmig.2020.10.003. 

[12] C. Kaya, Ş. Yıldız, İ. Alay, Ö. Aslan, İ. E.
Aydıner, and L. Yaşar, “The Comparison of
Surgical Outcomes following Laparoscopic
Hysterectomy and  vNOTES Hysterectomy in 
Obese Patients.,” J Invest Surg, vol. 35, no. 4,
pp. 862–867, Apr. 2022, doi:
10.1080/08941939.2021.1927262.

[13] A. F. Burnett, T. C. Pitman, and J. F.
Baekelandt, “vNOTES (vaginal natural
orifice transluminal surgery) gynecologic
procedures in  morbidly and super-morbidly
obese women: five year experience.,” Arch
Gynecol Obstet, vol. 309, no. 2, pp. 565–570,
Feb. 2024, doi: 10.1007/s00404-023-07250-
y.

[14] A. Chrysostomou, D. Djokovic, W.
Edridge, and B. J. van Herendael, “Evidence-
based practical guidelines of the
International Society for Gynecologic
Endoscopy (ISGE) for vaginal
hysterectomy.,” Eur J Obstet Gynecol Reprod
Biol, vol. 252, pp. 118–126, Sep. 2020, doi:
10.1016/j.ejogrb.2020.06.027.

[15] Shikha Seth* and Arun Nagrath,
“Preventing Bladder Injury at Hysterectomy
in Post-Cesareans,” J Gynecol Women’s
Health, vol. 3, no. 2, [Online]. Available:
https://juniperpublishers.com/jgwh/pdf/JG
WH.MS.ID.555610.pdf

[16] S. Naval, “vNOTES Lateral Window
Approach to Hysterectomy in a Case with
Previous History of  Multiple Surgeries
Resulting in Keloid Scars and Enlarged
Uterus with Dense Bladder Adhesions.,” J
Minim Invasive Gynecol, vol. 29, no. 2, p.
193, Feb. 2022, doi:
10.1016/j.jmig.2021.08.020.



25 

[17] J. Baekelandt, N. Noori, L. Hofmann, A.
Mansoor, and S. Kapurubandara,
“Standardised step by step approach to
adnexectomy by Vaginal Natural Orifice
Transluminal Endoscopic Surgery.,” Eur J
Obstet Gynecol Reprod Biol, vol. 274, pp.
160–165, Jul. 2022, doi:
10.1016/j.ejogrb.2022.05.021.

[18] J. Baekelandt, “Transvaginal natural-
orifice transluminal endoscopic surgery: a
new approach to  myomectomy.,” Fertil
Steril, vol. 109, no. 1, p. 179, Jan. 2018, doi:
10.1016/j.fertnstert.2017.09.009.

[19] J. F. Baekelandt and S. Kapurubandara,
“A novel approach using vaginal natural
orifice transluminal endoscopic surgery to
repair a symptomatic uterine isthmocele.,”
Fertil Steril, vol. 119, no. 2, pp. 328–330, Feb.
2023, doi: 10.1016/j.fertnstert.2022.11.016.

[20] S. Aharoni, E. Matanes, R. Lauterbach,
O. Mor, Z. Weiner, and L. Lowenstein,
“Transvaginal natural orifice transluminal
endoscopic versus conventional vaginal
hysterectomy with uterosacral ligament
suspension for apical compartment
prolapse.,” Eur J Obstet Gynecol Reprod
Biol, vol. 260, pp. 203–207, May 2021, doi:
10.1016/j.ejogrb.2021.03.040.

[21] L. Lowenstein et al., “Feasibility and
Learning Curve of Transvaginal Natural
Orifice Transluminal  Endoscopic Surgery for 
Hysterectomy and Uterosacral Ligament
Suspension in Apical Compartment
Prolapse.,” Female Pelvic Med Reconstr
Surg, vol. 27, no. 1, pp. e171–e176, Jan. 2021,
doi: 10.1097/SPV.0000000000000875.

[22] I. Alay et al., “Apical pelvic organ
prolapse repair via vaginal-assisted natural
orifice  transluminal endoscopic surgery:
Initial experience from a tertiary care
hospital.,” Asian J Endosc Surg, vol. 14, no. 3,

pp. 346–352, Jul. 2021, doi: 
10.1111/ases.12863. 

[23] R. Ferro, Y. Hurni, S. Seidler, and D.
Huber, “Transvaginal natural orifice
transluminal endoscopic surgery (vNOTES)
in  gynecological emergencies.,” Eur J Obstet
Gynecol Reprod Biol X, vol. 20, p. 100261,
Dec. 2023, doi:
10.1016/j.eurox.2023.100261.

[24] E. Mat, A. Kale, E. C. Gundogdu, G.
Basol, G. Yildiz, and T. Usta, “Transvaginal
natural orifice endoscopic surgery for
extremely obese patients with  early-stage
endometrial cancer.,” J Obstet Gynaecol Res,
vol. 47, no. 1, pp. 262–269, Jan. 2021, doi:
10.1111/jog.14509.

[25] Y. Wang et al., “vNOTES Hysterectomy
with Sentinel Lymph Node Mapping for
Endometrial Cancer:  Description of
Technique and Perioperative Outcomes.,” J
Minim Invasive Gynecol, vol. 28, no. 6, pp.
1254–1261, Jun. 2021, doi:
10.1016/j.jmig.2021.01.022.

[26] C.-L. Lee, H.-M. Liu, S. Khan, P.-S. Lee,
K.-G. Huang, and C.-F. Yen, “Vaginal natural
orifice transvaginal endoscopic surgery
(vNOTES) surgical staging  for endometrial
carcinoma: The feasibility of an innovative
approach.,” Taiwan J Obstet Gynecol, vol. 61,
no. 2, pp. 345–352, Mar. 2022, doi:
10.1016/j.tjog.2022.02.026.

[27] J. Baekelandt, L. Chuang, J. H. Zepeda
Ortega, and A. Burnett, “A new approach to
radical hysterectomy: First report of
treatment of cervical  cancer via vNOTES.,”
Asian journal of surgery. China, Oct. 2022.
doi: 10.1016/j.asjsur.2022.10.067.

[28] E. C. Gündoğdu et al., “V-NOTES
hysterectomy under spinal anaesthesia: A
pilot study.,” Facts Views Vis Obgyn, vol. 14,



26 

no. 3, pp. 275–282, Sep. 2022, doi: 
10.52054/FVVO.14.3.040. 

[29] S. Housmans, A. Stuart, J. Bosteels, J.
Deprest, and J. Baekelandt, “Standardized
10-step approach for successfully performing
a hysterectomy via  vaginal natural orifice
transluminal endoscopic surgery.,” Acta
Obstet Gynecol Scand, vol. 101, no. 6, pp.
649–656, Jun. 2022, doi:
10.1111/aogs.14367.

[30] H. Krentel and R. L. De Wilde, “Factors
for a Successful Laparoscopic Hysterectomy
in Very Large Uteri.,” Case reports in
medicine, vol. 2017. United States, p.
1637472, 2017. doi: 10.1155/2017/1637472.

[31] A. Cristaudi, M.-L. Matthey-Gié, N.
Demartines, and D. Christoforidis,
“Prospective assessment of trocar-specific
morbidity in laparoscopy.,” World J Surg,
vol. 38, no. 12, pp. 3089–3096, Dec. 2014,
doi: 10.1007/s00268-014-2683-z.

[32] K. Imai, Y. Suzuki, K. Hiiragi, Y. Hotta,
and H. Shigeta, “Comparison of quality of life
after robotic-transvaginal natural orifice
transluminal endoscopic surgery and robot-
assisted laparoscopic hysterectomy.,” Eur J
Obstet Gynecol Reprod Biol, vol. 288, pp.
211–215, Sep. 2023, doi:
10.1016/j.ejogrb.2023.08.003.

[33] T. Koythong, B. Thigpen, S. Sunkara, H.
Erfani, S. Delgado, and X. Guan, “Surgical
Outcomes of Hysterectomy via Robot-
assisted versus Traditional  Transvaginal
Natural Orifice Transluminal Endoscopic
Surgery.,” J Minim Invasive Gynecol, vol. 28,
no. 12, pp. 2028–2035, Dec. 2021, doi:
10.1016/j.jmig.2021.05.014.

[34] Y. Mei et al., “The comparison of gasless
and traditional robot-assisted transvaginal
natural  orifice transluminal endoscopic

surgery in hysterectomy.,” Front Med 
(Lausanne), vol. 10, p. 1117158, 2023, doi: 
10.3389/fmed.2023.1117158. 

[35] S. Sunkara and X. Guan, “Robotic
vaginal natural orifice transluminal
endoscopic myomectomy.,” Fertil Steril, vol.
118, no. 2, pp. 414–416, Aug. 2022, doi:
10.1016/j.fertnstert.2022.05.009.

[36] L. Lowenstein et al., “Robotic Vaginal
Natural Orifice Transluminal Endoscopic
Hysterectomy for Benign  Indications.,” J
Minim Invasive Gynecol, vol. 28, no. 5, pp.
1101–1106, May 2021, doi:
10.1016/j.jmig.2020.10.021.

[37] J. Liu et al., “Evaluation of the learning
curve and safety outcomes in robotic assisted
vaginal  natural orifice transluminal
endoscopic hysterectomy: A case series of 84
patients.,” Int J Med Robot, vol. 18, no. 3, p.
e2385, Jun. 2022, doi: 10.1002/rcs.2385.

[38] X. Guan, Z. Guan, S. Sunkara, and B.
Thigpen, “Indocyanine Green-Assisted
Retrograde Ureterolysis in Robotic
Transvaginal NOTES  for the Management of
Stage IV Endometriosis with Obliterated Cul-
de-sac.,” J Minim Invasive Gynecol, vol. 30,
no. 4, pp. 266–267, Apr. 2023, doi:
10.1016/j.jmig.2023.02.005.

[39] P. Xu, Z. Zhao, Y. Tian, Y. Li, Y. Liu, and
M. Ji, “A retrospective analysis of robot-
assisted total hysterectomy by transvaginal
natural orifice transluminal endoscopic
surgery.,” Heliyon, vol. 9, no. 9, p. e19207,
Sep. 2023, doi:
10.1016/j.heliyon.2023.e19207.

[40] J. Baekelandt and S. Kapurubandara,
“Benign Gynaecological procedures by
vaginal Natural Orifice Transluminal
Endoscopic Surgery (vNOTES):
Complication data from a series of 1000



27 

patients.,” Eur J Obstet Gynecol Reprod Biol, 
vol. 256, pp. 221–224, Jan. 2021, doi: 
10.1016/j.ejogrb.2020.10.059. 

[41] C. M. Pickett et al., “Surgical approach to
hysterectomy for benign gynaecological
disease.,” Cochrane Database Syst Rev, vol. 8,

no. 8, p. CD003677, Aug. 2023, doi: 
10.1002/14651858.CD003677.pub6. 

[42] J. F. Baekelandt et al., “Hysterectomy by
transvaginal natural orifice transluminal
endoscopic surgery

versus laparoscopy as a day-care procedure:
a randomised controlled trial.,” BJOG, vol.
126, no. 1, pp. 105–113, Jan. 2019, doi:
10.1111/1471-0528.15504.

[43] S. Housmans et al., “Systematic Review
and Meta-Analysis on Hysterectomy by
Vaginal Natural Orifice  Transluminal
Endoscopic Surgery (vNOTES) Compared to
Laparoscopic Hysterectomy for Benign
Indications.,” J Clin Med, vol. 9, no. 12, Dec.
2020, doi: 10.3390/jcm9123959.

[44] C. M. Michener, E. Lampert, M. Yao, M.
P. Harnegie, J. Chalif, and L. M. Chambers,
“Meta-analysis of Laparoendoscopic Single-
site and Vaginal Natural Orifice
Transluminal Endoscopic Hysterectomy
Compared with Multiport Hysterectomy:
Real Benefits or Diminishing Returns?,” J
Minim Invasive Gynecol, vol. 28, no. 3, pp.
698-709.e1, Mar. 2021, doi: 
10.1016/j.jmig.2020.11.029. 

[45] M. Merlier et al., “Is V-NOTES
Hysterectomy as Safe and Feasible as
Outpatient Surgery Compared with  Vaginal
Hysterectomy?,” J Minim Invasive Gynecol,
vol. 29, no. 5, pp. 665–672, May 2022, doi:
10.1016/j.jmig.2022.01.007.

[46] M.-S. Kim, J. J. Noh, and T.-J. Kim,
“Hysterectomy and Adnexal Procedures by
Vaginal Natural Orifice Transluminal
Endoscopic Surgery (VNH): Initial Findings
From a Korean Surgeon.,” Front Med
(Lausanne), vol. 7, p. 583147, 2020, doi:
10.3389/fmed.2020.583147.


	           ISSN: 2736-5530
	TheTrocar Volume 5 Issue 1    Page 17-26
	What is vNOTES hysterectomy and why it is important.

