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ARTICLE INFO ABSTRACT
Keywords: Objective: To evaluate the feasibility and safety of transvaginal natural orifice transluminal endoscopic surgery
High uterosacral ligament suspension (VNOTES) for performing adnexectomy and high uterosacral ligament suspension (HUSLS) after vaginal hys-

Vaginal hysterectomy
vNOTES

Scarless surgery
Salphingoopherectomy

terectomy (VH) under epidural anesthesia.

Method: This was a retrospective case series of 42 women who underwent VH for stage II or greater apical
prolapse according to pelvic organ prolapse quantification (POP-Q); however, adnexectomy could not performed
and replace the vNOTES technique. The procedure continued with vNOTES adnexectomy and bilateral HUSLS
under epidural anesthesia. Patient demographics, operation outcomes, and short-term and long-term compli-
cations were analyzed. Patients’ quality of life was assessed with the Pelvic Floor Distress Inventory-20 (PFDI-20)
at the 24-month visit.

Results: VNOTES procedures were performed successfully under epidural anesthesia in all patients. One patient
was converted to general anesthesia due to ureter injury. The mean age of the patients was 54 years. The mean
operating time for all procedures was 55 min (range 42-122). The mean blood loss was 90 ml. All patients
ambulated 6 h later. The mean pain score 24 h later according to the visual analog scale (VAS) was 2 (range 0-5).
The median length of hospital stay was 1 night (range 1-3). There were no complications or morbidities during
the postoperative period. Each POP-Q score significantly improved at the 6-month visit (p < 0.05). While the
preoperative mean total PFDI-20 score was 20.4 + 6.6, it significantly decreased to 8 + 1.2 24 months later (p <
0.05).

Conclusion: The VNOTES technique is a good option when adnexectomy can not be performed after VH. The
procedure can be completed safely under epidural anesthesia by performing HUSLS for apical support along with
adnexectomy. In this way, patients combine the advantages of scarless minimally invasive surgery with the
advantages of epidural anesthesia.

Introduction.

Introduction treatment of women with symptomatic apical prolapse at menopause.
However, salphingo-oophorectomy may not be easy even in patients
Vaginal hysterectomy (VH) is generally the preferred method for the with prolapse because ovarian descent does not always accompany
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uterine prolapse. Other factors that make it challenging to remove
ovaries vaginally include the ovaries being located higher and lateral to
the pelvic rim, pelvic adhesions, intestines filling the pelvic cavity and
the vagina being a narrow space.

Maintaining apical vault support during VH is very important. There
is no gold standard method for suspension vault during vaginal hyster-
ectomy. Since the Food and Drug Administration (FDA) warning about
the use of transvaginal mesh [1], high uterosacral ligament suspension
(HUSLS) has attracted increasing attention as a native tissue method for
the restoration of apical prolapse.

Transvaginal natural orifice transluminal endoscopic surgery
(VNOTES) is a relatively new modality in gynecology that works vagi-
nally with endoscopic instruments under general anesthesia. It enables
quality visualization and better access to deep pelvic structures [2].
However, VNOTES procedures have never been performed under
epidural anesthesia to date.

The study aimed to evaluate the safety and feasibility of the vNOTES
technique under epidural anesthesia as a salvage method for performing
adnexectomy and HUSLS after VH in challenging cases.

Patients and study design

Between March 2019 and January 2022, patients for whom adnex-
ectomy could not be performed after VH and who switched on the
vNOTES technique were included in this study. vNOTES adnexectomy
and HUSLS were performed under epidural anesthesia. The inclusion
criterion was symptomatic stage II-IV apical prolapse according to the
pelvic organ prolapse quantification (POPQ) system [3]. The indications
for adnexectomy were; postmenopausal women with atypical endome-
trial hyperplasia, adnexial cysts with no suspicion of malignancy,
confirmed deleterious BRCA1 and BRCA2 germline mutations or a
strong family history of either ovarian or breast cancer. Patients agreed
with hysterectomy and adnexectomy with no contraindication for
epidural anesthesia were included in this study. Women under 45 years
old age, in whom the ovary should be preserved; hysterectomy needed
for endometrial or cervical cancer; history of bilateral salphingo-
oophorectomy; high risk of malignancy for ovarian or tubal cysts;
diagnosis of endometriosis or endometrioma; diagnosis of intra-
abdominal malignancy; history of colorectal surgery; and history of
pelvic radiotheraphy were excluded.

Patient demographics and perioperative outcomes were documented
from hospital files: age, body mass index (BMI), ASA score, parity,
number of vaginal deliveries, previous operation history, preoperative
transvaginal ultrasound reports, and size of the adnexal mass, if present.
All women underwent a routine preoperative evaluation, including
bimanual pelvic examination and rectovaginal examination. Papanico-
laou smears, transvaginal ultrasound imaging, and urinary ultrasound
were performed. Women with postmenopausal uterine bleeding were
subjected to diagnostic hysteroscopy and endometrial biopsy.

Preoperative POP-Q scores were recorded to assess physical pro-
lapse. The Pelvic Floor Distress Inventory-20 (PFDI-20) was used to
assess patients’ quality of life [4]. The PFDI-20 and POPQ scores were
collected before surgery and 24 months after surgery. Prolapse recur-
rence was defined as any POP-Q score > stage II or any retreatment
(pessary or surgery) for prolapse [5].

The operation time was recorded separately as the total operation
time and from the completion of vaginal hysterectomy to the completion
of vNOTES USO/BSO and vNOTES HUSLS to assess the exact vNOTES
procedure time. Intraoperative and postoperative complications were
measured via the Clavien-Dindo classification [6]. The length of hos-
pital stay was documented. Postoperative pain was routinely assessed
24 h later via the visual analog scale (VAS): from 0 = no pain to 10 =
worst pain.

This study was approved by the Institutional Review Board and
Ethics Committee (02.2024-216) of the Obstetrics and Gynecology
Hospital of Istanbul Medipol University. All patients provided written
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and signed informed consent included the risks for both surgery and
anesthesia, as well as the possibility of conversion from regional to
general anesthesia.

Surgical technique

Premedication: Antibiotic prophylaxis was administered 30 min
before surgery with intravenous 1.5 g cefalosporine. Midazolam (1 mg)
was administered for the patient’s anxiety.

Anesthesia technique

Patients prepared at the sitting position. The lumbar area was dis-
infected with chlorhexidine 2 %. Local anesthesia with 1 % lidocaine (5
mL) was injected and then a 27 G pencan needle was inserted into the
L2-L3 intervertebral space for epidural anesthesia. A total of 12 mg of
hyperbaric bupivacaine 0.5 % was injected. Later, an epidural catheter
was inserted by the anesthesiologist. A bolus of 15 mL of ropivacaine
0.75 % was injected into the epidural catheter.

Surgical step

Patients were placed in the high dorsal lithotomy,Trendelenburg
position (10 degrees) under epidural anesthesia. Abdominal wall and
vagina were disinfected with the same chlorhexidine 2 % solution. After
sterile draping, a 14f Foley catheter was inserted into the bladder. The
procedure starts with VH in a conventional manner. After the uterus was
removed, when the surgeon could not perform adnexectomy, a 7 cm
diameter Alexis was inserted through the vagina. Then, a gelport (Gel-
point vPath, Applied Medical, Rancho Santa Margarita, CA, USA) was
placed on the alexis. A 10 mm rigid 30° endoscope (Karl Storz GmbH &
Co KG, Tuttlingen, Germany) was inserted at the 60’clock position on
the gelport, and two 5 mm ports were inserted at the 2 and 100’clock
positions (Fig. 1). CO2 was insuflated up to 10 mmHg intraabdominal
pressure. The pelvic cavity, fallopian tube-ovaries, uterosacral ligaments
and ureters were observed under vaginoendoscopic vision. The proximal
end of the fallopian tube was grassped with a laparascopic grasper, and
the mesoovarium was dissected with a 5 mm Ligasure (Covidien,
Mansfield, MA) vessel sealing device up to the infindibulopelvic liga-
ment. The infundibulopelvic ligament was coagulated and cut with
Ligasure to perform a unilateral salpingo-oophorectomy (Fig. 2). The
same steps were repeated on the other side for bilateral salpingo-
oophorectomy (BSO). The specimen was usually removed directly
through the vagina. On the other hand, if there was an ovarian or par-
aovaryan cyst, it was removed in an endobag introduced through a
gelport without intraperitoneal spilling.

The next step involved apical support of the vaginal vault via
vNOTES HUSLS. First, the right and left ureters and uterosacral liga-
ments (USLs) were identified under endoscopic guidance. If the ureter
was found to be very close to the ipsilateral uterosacral ligament, a
peritoneal release incision was made to avoid ureteral kinging [7]. A
double needle 0 polyglactin polymer (Vicryl, Ethicon, Edinburgh, UK)

Fig. 1. Vaginal port system for vNOTES.
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Fig. 2. Performing vNOTES right salphinhoopherectomy.

suture was placed at the upper two-thirds of the left uterosacral ligament
(Fig. 3), and it was passed from the posterior vaginal cuff edge. Another
needle was passed from the anterior vaginal cuff edge. The same steps
were repeated on the right side. The gelport and alexis were removed. If
needed, other urogynecologic procedures were performed. The vaginal
cuff was closed vaginally in a classic manner with an absorbable 0 pol-
yglactin polymer (Vicryl, Ethicon, Edinburgh, UK) interrupted suture.
Finally, the sutures that had passed from the USLs and the corner of the
vaginal cuff were tied one by one. No sponge was inserted into the va-
gina. The Foley catheter was removed 6 h after surgery.

Statistical analysis

The statistical analyses were performed with SPSS version 12.0
(SPSS, Chicago, IL, USA). Numerical values are presented as the means
+ standard deviations, numbers (percentages) or medians (minimum
values-maximum values). A paired t test was used to compare the pre-
and postoperative values. p < 0.05 indicated statistical significance.

Results

During this period, we operated on 96 women with conventional VH
and BSO for POP-Q stage II-IV apical prolapse. There was no need for
any endoscopic system for vaginal BSO. In total, 42 women needed to
switch on the vNOTES technique and performed the vNOTES USO/BSO
+ HUSLS after VH under epidural anesthesia. The reasons for the
inability to perform planned unilateral/bilateral salphingo-
oophorectomy were high ovarian location in 13 patients (30 %), due
to obesity in 11 patients(26 %) and pelvic adhesions in 18 patients (42
%). Twenty five patients diagnosed with ovarian cysts or paraovarian
cysts with benign ultrasonic features. The final pathologic diagnosis was
benign.The mean cyst size was 22.1x34.3x41.2 mm. Other urogyneco-
logic procedures included 8 colporraphy anterior and posterior for the
cystorectocele, 4 tension-free vaginal tape (TVT) procedures for the
treatment of stress and urinary incontinence and 6 perineorraphy
procedures.

The detailed patient characteristics are shown in Table 1; the median

Fig. 3. Performing VNOTES left Uterosacla ligament suspension.
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Table 1
Demographic and perioperative features of patients(n = 42).

Parameters Median (range)*

Age (year) 58 (49-71)

BMI (kg/m2) 25.2(22.4-29.6).

Vaginal birth (n) 3(1-5)

Cesarean (n) 2(1-4)

Operation duration (min)** 29 (25-56)

Total operation time (min) 45(40-122)

Hospital stay(day) 1(1-3)

Blood loss (ml))*** 190(80-550)
Blood loss for vNOTES(ml) 55(30-95)

Uterine weight (gram) 261.8(110-370)

BMI: body mass index CS:Cesarean section min: minutes, ml: mililitres.
*Range;minimum and maximum value.

**Time for only vNOTES BSO + HUSLS.

***For total procedures.

age was 58 years (range 49-71 years), and the median BMI was 25.2 kg/
m? (range 22.4-29.6 kg/m?). Sixteen women had at least one vaginal
delivery (range 1-5), and 12 women had a history of one cesearean
session (range 1-4). Nine women had a history of one abdominal sur-
gery; 4 had laparoscopic cholecystectomy, 3 had open appendectomy, 1
had open myomectomy, and 1 had a history of right open salpingo-
oophorectomy for ruptured ovarian ectopic pregnancy. The median
operating time for total procedures was 45 min (range 40-122), whereas
it was 29 min (range 25-56) for the vNOTES BSO and HUSLS proced-
ures. Whereas 11 cases(26 %) of v NOTES HUSLS had been performed
for stage II apical POP for prophylaxis of future development of
advanced apical prolapse, 31 cases(73 %) of vNOTES HUSLS had been
performed to correct stage III-IV apical prolapse.The mean estimated
blood loss was 190 ml for total procedures, whereas it was 55 ml for
vNOTES procedures. The median uterine weight was 261.8 g (ranging
from 110 to 1220 g). Postoperative analgesia maintained with ropiva-
caine 0.2 % at a rate of 6-10 mL/h, which utilized on the epidural
catheter. Additionally one gram intravenous paracetamol was admi-
nistred per 12 h. No patient needed extra intravenous analgesic. The
mean pain assessment at 24 h later according to the VAS score was 2
(range 0-5). The median length of hospital stay was 1 night (range 1-3
nights). All patients returned to a normal diet 8 h later.

There was only one Grade IIIb-Clavien-Dindo intraoperative
complication. However, this did not occur at the vNOTES step; rather, it
occurred at the VH step and released at the vNOTES step that the right
ureter had been cut at the level of crossing the arteria uterina. Therefore,
the procedure was converted to conventional laparoscopy under general
anesthesia. The Urology Team performed laparoscopic ureteral rean-
astomosis. Furthermore, no patient was converted to laparoscopy or
laparotomy. Four patients complained of hypotension, and 6 patients
complained of vomiting as a Grade I-Clavien-Dindo complication.
These patients were managed with volume replasment, antipyretics and
antiemetics.

The patients’ postoperative examinations at one week, 6 weeks after
surgery and annually were uneventful. The patients’ mean pre- and

Table 2
Change in Pelvic Organ Prolapse Quantification System (POP-Q) score before
and after surgery (n = 42).

POP-Q point  Preoperative (mean + SD)  Postoperative* (mean + SD) P

Aa +21+13 —2.8+0.2 0.011
Ap -0.7 £ 1.6 -3.0+0.2 0.012
C +3.8+27 -7.4+0.4 0.001
TVL 7.1 +0.4 8.5+ 0.6 0.04
Ba +3.1+0.7 -3.2+0.5 0.012
Bp +3.0 £ 0.8 -3.2+0.7 0.012

P < 0.05 was considered statistically significant, TVL: total vaginal length.
SD: Standard deviation,
*POP-Q scores was evaluated 24 months after surgery.
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postoperative POP-Q scores are shown in Table 2, all the variables
significantly improved after surgery. Table 3 shows the changes in each
PFDI-20 score and total PFDI-20 score before and 24 months after sur-
gery. The total PFDI-20 score significantly decreased from 20.4 + 6.6 to
2.8 + 1.2 (p < 0.05), indicating great improvement in patients’ quality
of life. Decreasing at each score, indicating significant improvement in
patients’ pelvic, urinary and colorectal symptoms (p < 0.05) (Table 3).

Discussion

The application of vNOTES in gynecology is rapidly increasing. First,
the VNOTES term was used in 1949 as a technique that allows access to
the abdominal cavity, merging traditional vaginal surgery techniques
with modern laparoscopic techniques [8]. In the 1970 s, they used the
natural orifice for operative culdoscopy [9] and then contended with
many culdoscopic tubal ligations under general anesthesia [10-12].
General anesthesia is standard for laparoscopic procedures as well as
vNOTES procedures. This is the first study to provide data concerning
the performance of VNOTES under epidural anesthesia. VH is usually
performed under spinal or epidural anesthesia. Continuing the remain-
ing part of the surgery with this form of anesthesia has great advantages.
Unless high sympathetic denervation occurs, the risk of respiratory
depression or cardiovascular instability is minimal [13]. Patients are
awake and can be fast oriented at the end of surgery. In addition,they
have less nausea and vomiting. Providing continuous analgesia with an
epidural catheter is another significant advantage [14]. The risk of
mouth or tooth injury is not present under regional anesthesia, and
stomach inflation as a result of mask ventilation can be avoided under
regional anesthesia [15]. There are many laparoscopic procedures have
been reported in the literature without any problems with epidural
anesthesia: laparoscopic pelvic lymphadenectomy [16], gasless laparo-
scopic hysterectomy [17], laparoscopic cholecystectomy during preg-
nancy [18] and laparascopic tubal ligation [19]. The common feature of
these procedures is relatively short operation times. For our patients, the
sole median duration of surgery for vNOTES procedures was 29 min.
Since the area for placing the vaginal port had already been opened after
the uterus was removed, installation of the VNOTES port system was
facilitated. Salphingo-oophorectomy and HUSLS do not require time for
appropriate lightening of the pelvis via vaginal endoscope.

Another issue is that removing the ovaries along with the uterus is a
very important step in the VH session [20]. It is essential in some cir-
cumstances, such as postmenopausal women with atypical endometrial
hyperplasia, adnexial masses, confirmed deleterious BRCA1 and BRCA2
germline mutations or a strong family history of either ovarian or breast
cancer [20,21]. The transvaginal route has been used by gynecologists
for more than a century and is still the first choice for patients [22]. The
need for oophorectomy should not be a reason to abandon a vaginal
hysterectomy plan. Since then, various methods have been developed to
perform oophorectomy during VH. Success is possible with proper
lightining of the surgical field, whether via the open, vaginal or lapa-
roscopic route [9]. vNOTES is the most attractive option as being scar-
less. Hefni et al. reported that the main advantage of vaginal endoscopic
oophorectomy during VH is the lack of need for laparotomy and hence a

Table 3
Change in Pelvic Floor Distress Inventory (PFDI-20) before and after surgery (n
= 42).

Preoperative (mean + SD) Postoperative (mean + SD) P
POPDI-6 10.6 £ 1.9 21+1.8 0.011
CRADI-8 27 +13 0.8+1.2 0.011
UDI-6 8.2+ 4.3 0.8 + 0.6 0.014
PFDI-20 20.4 + 6.6 28+1.2 0.012

POPDI-6: Pelvic Organ Prolapse Distress Inventory 6, CRADI-8: Colorectal Anal
Distress Inventory 8, UDI-6: Urinary Distress Inventory 6, SD: Standard deviation
P < 0.05 was considered statistically significant.
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shorter and more comfortable convalescence [23]. They used a 5-mm
bipolar vessel sealing device similar to ours. While some research re-
ported as energy-based vessel sealing devices decrease operating time,
blood loss, and hospital stay [24], there is still insufficient evidence for
one vessel-sealing technology to be considered superior to another [25].
Therefore, monopolar and conventional bipolar devices can be used in
VNOTES as like as laparoscopy. Regardless of which instrument used, it
is esssential to be removed ovaries carefully. Because occasionally leave
a piece of ovary can cause ovarian remnant syndrome [23]. I think it is
more risky during vaginal oophorectomy comparing to laparascopic or
abdominal route. The vNOTES system maintains the approach to the
ovary as near as possible and removes it safely. In our study, we did not
observe any cases of ovarian remnant syndrome.

Magos et al inserted a laparoscope into the upper vagina and visu-
alized the adnexa during VH [26]. BSO was carried out with standard
laparoscopic instruments introduced through the vagina without pneu-
moperitoneum [26]. We believe that using low-pressure pneumo-
peritoneum is more advantageous, especially for patients with
intraabdominal adhesions. Even a low gas pressure (10 mmHg) provides
better visibility of the pelvic structures.

In addition, performing HUSLS under endoscopic vision is another
notable advantage of VNOTES. It is a native tissue apical suspension
technique. The normal vaginal axis can be maintained by attaching the
vault to the bilateral uterosacral ligaments. Surgeons should always start
the procedure by checking the ureters. Smilarly, Scollo et al., published a
modification of YNOTES USLS [27]. They didn’t incise peritoneum near
the ureter to prevent ureteral kinging, instead, they pull the first USL
suspension suture, then pass the second suture. We attribute the absence
of any iireteral kinging to peforming iireteral peritoneal releasing with
vNOTES [7]. However, transvaginal uterosacral ligament vaginal vault
suspension carries up to an 11 % risk of ureteral kinging, which is a
consequence of poor visibility [28,29].

Additionally, there was no prolapse recurrence during the two-year
period. Lowenstein et al reported the use of vNOTES uterosacral liga-
ment suspension following hysterectomy with no prolapse recurrence
[30]. Another 35 cases of vVNOTES uterosacral ligament suspension for
the treatment of apical compartment prolapse achieved optimal reso-
lution of prolapse symptoms [31]. There are positive data for uterosacral
ligament suspension, including a minor complication rate and a high
patient satisfaction rate [28]. On the other hand, McCall’s Culdoplasty
can be onother option for apical suspension after VH for stage I- II apical
prolapse. The anatomical correction was found much better with HUSLS
compared to McCall’s Culdoplasty [32]. HUSLS suspends the vault in the
normal vaginal axis. [32]. However, it takes longer time and can be
challenging for someone who not familiar with vaginal endoscopic
surgery compared to McCall’s culdoplasty. So the procedure should be
individualised and performed with several precautions [32].

The retrospective design, data from a single center and the lack of a
control group are the main limitations of this study. Furthermore, we
could not obtain information about patients’ postoperative sexual
function with the PFDI-20 scale.

Conclusion

The vNOTES technique is a safe and feasible choice when sal-
phingoophorectomy with VH cannot be performed. The procedure can
be completed safely under epidural anesthesia by performing HUSLS for
apical support along with adnexectomy. In this way, patients combine
the advantages of scarless minimally invasive surgery with the advan-
tages of epidural anesthesia.

Prior presentation

This study was not presented before.
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