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Background:

Background: Natural orifice transluminal endoscopic vaginal surgery
(VNOTES) is a successful alternative procedure to conventional hysterectomy
techniques.

Objective: To analyze the results of hysterectomy with the vNOTES
technique in a cohort of patients with uterine pathology.

Material and methods: Cross-sectional study in a retrospective cohort of 20
patients with uterine pathology undergoing hysterectomy with the vVNOTES
technique in the Department of Minimally Invasive Surgery in Gynecology
of a Hospital in the city of Chihuahua, Mexico from April 1, 2022 to March
31, 2023. The records were consulted to know the general data, uterine
pathology, technical characteristics of VNOTES (surgical time, estimated
bleeding, complications, conversions to other techniques, complementary
procedures), hospital stay, mortality, antibiotic therapy, outpatient analgesia
and evaluation of postoperative pain with the Visual Analog Scale (VAS
score).

Results: Age 43.54+5.56 years and obesity 15%. Previous surgeries: cesarean
section 30%, bilateral tubal occlusion 25% and laparotomy/laparoscopy 25%.
Uterine pathology: leiomyomatosis of large elements 75%, adenomyosis
10%, uterine prolapse grade-II 5%, endometrial hyperplasia without atypias
5% and cervical dysplasia CIN-II 5%. Scheduled vNOTES 100%, single
procedure 95% and complemented with abdominal laparoscopy 5%. Surgical
time 60 minutes, uterine weight 292.08 g, estimated bleeding 70 ml,
complications 0%, reoperations 0%, hospital stay 1.09 days and mortality
0%. Medications: oral cephalexin 100%, oral ketorolac with paracetamol
100%. VAS score: day 1=2, day 3=1, day 7=0.

Conclusions: The results of vNOTES hysterectomy are successful. It is a safe
surgical alternative with minimal adverse effects.
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atural orifice transluminal endoscopic surgery
‘ \ ‘ (NOTES) is a technique that allows access to
the peritoneal cavity through natural orifices
(mouth, rectum, vagina, bladder) without traversing
the anterior abdominal wall. Transvaginal natural
orifice transluminal endoscopic surgery (VNOTES) is
a minimally invasive procedure that uses the vagina as
the access route to the abdominal cavity to perform
gynecological procedures, primarily adnexal and
uterine surgeries. ' Figure 1
vNOTES is a technique that provides excellent
visualization of the surgical field to identify and
manipulate anatomical structures with minimal
bleeding, shorter operating time, lower complication
rates, shorter hospital stays with reduced costs, less
postoperative pain, faster recovery, and improved
cosmetic results with lower rates of infection, hernias,

and scarring. It is a relatively new procedure that
offers an alternative to conventional hysterectomy
techniques (abdominal, vaginal, laparoscopic, robotic)
with the added advantages of being able to be
performed on an outpatient basis and can be repeated
as needed. **

The first report on the VNOTES technique was
published by Ahn et al. * in 2012. The authors studied
the results of the procedure in 10 patients with benign
adnexal diseases and found favorable results,
concluding that the VvNOTES technique is an
attractive, viable, and safe alternative to conventional
gynecologic  surgery.  Subsequently, numerous
investigations have been published regarding the
results of surgical experience with the vNOTES
technique in adnexal diseases and in an ever-
expanding list of gynecologic conditions. °
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Figure 1. General schematic of the surgical landscape achieved
with the vNOTES technique. Published by Li et al. *

Clinical conditions that present technical difficulties or
that contraindicate VNOTES surgery have also been
identified: history of pelvic inflammatory disease,
active lower genital tract infection, obliteration of the
pouch of Douglas on clinical examination, known or
suspected malignancy, rectovaginal endometriosis,
history of rectovaginal endometriosis surgery, history
of rectal surgery, and history of pelvic radiotherapy.

Since its introduction to the surgical field of
gynecology, hysterectomy using the vNOTES
technique has become widely used worldwide due to
technological advancements, the training of more
gynecologists in  highly specialized centers,
appropriate patient selection, the introduction of a
staged procedure protocol, and, above all, its positive
results. Experts recommend that every highly
specialized center where the vNOTES technique is
performed should report its results to increase
information about its benefits and risks and also to
improve the knowledge of the operators. ™’

Specifically, the vNOTES technique was
implemented in 2021 in the Department of Minimally
Invasive Surgery in Gynecology and Obstetrics at
Christus Muguerza del Parque Hospital, located in
Chihuahua, a state in northern Mexico bordering the
United States of America. At this location, abdominal
laparoscopy preceded the VNOTES technique as the
first-line hysterectomy option. The highly specialized
medical team at the host hospital has addressed several
interesting surgical topics related to laparoscopic
surgery ** and, in recent years, has gained experience
performing hysterectomies with the VNOTES
technique, making it the first-line surgical option. The
purpose of this report is to share this data with the
medical community and increase the national and
international literature on the subject.

Objective

To analyze the results of hysterectomy with
the vNOTES technique in a cohort of patients with
uterine pathology treated at a highly specialized center
in Chihuahua, Mexico.
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Data Results
Age years 43.5+£5.56
Body mass index (Weight K / height (m)’ 27.04+3.01
Obesity grade I % (n) 15(3)
Surgical history
Caesarean section % (n)
None 70 (14)
One 20 (4)
Two 5(1)
Three 5(1)
Bilateral tubal occlusion % (n)
With laparatomy 20 (4)
With anterior abdominal laparoscopy 5(1)
Laparoscopic resection of ovarian cyst % (n) | 5 (1)
Laparotomy myomectomy % (n) 5(1)
Laparoscopic cholecystectomy % (n) 15(3)

Table 1. General data.

Methods

A cross-sectional study was conducted in a
retrospective cohort of 20 patients with uterine
pathology who underwent hysterectomy using the
vNOTES technique in the Department of Minimally
Invasive Gynecology Surgery at the Christus
Muguerza del Parque Hospital in the city of
Chihuahua, Chihuahua, Mexico, between April 1,
2022, and March 31, 2023. All procedures were
performed by the same interventional physicians
(VARG, CLM, JRA) with the following equipment:
laparoscopic tower Viztrol™ 4K, Ethicon endo-surgery
generator Johnson-Johnson™, FT10 energy platform
Valleylab™, NSLX137C X1 advanced bipolar tissue
sealer with curved tip Enseal™, Pneumo Sure high
flow insufflator Striker™, 400W Electrosurgery model
SS501SX, WEM™ and UHD camera system AGM-
UHD3 model, AOK ACE™

The medical records were reviewed for
general information (age, obstetric history, body mass
index, morbidities), uterine pathology indicating
surgery, duration of surgery, estimated bleeding, need
to use a complementary VvNOTES technique,
complications, prescription of antibiotics and analgesic
agents, perception of postoperative pain intensity from
the first hours after surgery to day 7 after hospital
discharge using the Visual Analogue Assessment
(VAS) questionnaire, as well as length of stay and
mortality.

Written informed consent was obtained from
the patients or their legal guardians for this study, and
authorization was obtained from the host hospital's
authorities to obtain the necessary research
information from their medical records. The patient
database is under the protection of the authors and the
host hospital's authorities.
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Figure 2. Clinical case of large-element leiomyomatosis resolved
by Laparoscopy-Assisted Vaginal Natural Orifice Transluminal
Endoscopic  Surgery (LAv-NOTES). Upper. Preoperative
ultrasound image. Middle. Laparoscopic view of the pedunculated
abdominal myomas. Lower. Panoramic view using the vNOTES
approach.

STATISTICAL ANALYSIS

Descriptive statistics were used, including
measures of central tendency (mean, median) and
measures of dispersion (standard deviation, range).
Data are presented as rates or percentages using tables.
Figures were used to display clinical images. The data
were analyzed using the statistical program SPSS®
version 22 was used.

Results

The general data for the 20-patient cohort are
shown in Table 1. As can be seen, the mean age was in
the fifth decade of life, and obesity was present in
15%. Previous surgeries were very common: prior
cesarean section in 30%, bilateral tubal occlusion with
various methods in 25%, pelvic surgery involving the
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Data Results

Uterine pathology % (n) 100 (20)
Large element leiomyomatosis 75 (15)
Adenomyosis 10 (2)
Grade II uterine prolapse S5(1)
Endometrial hyperplasia without atypia 5(1)
Intracervical neoplasia grade II 5(1)

Hysterectomy with the YNOTES technique % (n) 100 (20)
Unique procedure 95(19)
Complemented with abdominal laparoscopy 5(1)
Scheduled surgery 100 (20)
Urgent surgery 0

Surgical time minutes (limits) 60 (35 to 170)

Uterine weight g (limits) 292.08 (42.8 to 2285)
Estimated bleeding ml (limits) 70 (20 to 200)
Postoperative complications % (n) 0
Reinterventions % (n) 0
Hospital stay days (limits) 1.09 (0.77 to 1.43)
Mortality % (n) 0
Antibiotics % (n) 100 (20)

Cephalexin tablet 500 mg every 8 hours for 5
days
Oral analgesic agents % (n) 100 (20)

Ketorolac tablet 10 mg every 6 hours for 5 days
with

Paracetamol tablet 500 mg every 6 hours for 5 days | 0

Intravenous rescue analgesic: % (n)
Postoperative pain (VAS score) median (limits)

Day 1 2(0to3)
Day 3 1(0to2)
Day 7 0(0tol)

VAS = Visual Analogue Scale for the assessment of pain

Table 2. Surgical data, evolution and postoperative management

ovary or uterus in 10%, and laparoscopic
cholecystectomy in 15%.

Uterine leiomyomatosis predominated as the
main uterine pathology for performing hysterectomy
with the vNOTES technique, which was performed as
a single procedure in the majority of cases (95% (19
cases). In 5% (1 case), abdominal laparoscopy was
required as a complementary technique to VNOTES
because the uterine dimensions due to leiomyomatosis
with large elements did not allow the removal of the
organ due to technical difficulties. Figure 2 This
hybrid technique is called Laparoscopy-Assisted
Vaginal Natural Orifice Transluminal Endoscopic
Surgery (LAv-NOTES).

In all cases, VNOTES hysterectomy was an
elective procedure, not an emergency procedure. The
mean surgical time was 60 minutes, with minimal
estimated bleeding and no surgical complications such
as infection. No reinterventions were required, and the
postoperative hospital stay was very short (mean 1.09
days). There were no cases of postoperative mortality.
Antibiotic monotherapy with oral cephalexin was used
in 100% of patients. Management with anti-
inflammatory analgesic agents (ketorolac with
paracetamol) was sufficient, and there was no need for
other rescue medications. The VAS score for
postoperative pain assessment reported by patients was
very low. Table 2
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Parameters Suetal. Nulens et al. " Belgium Rubio et al. ===
Taiwan China Mexico
Year of publication 2012 2021 2025
Year of data 2010 2015 10 2020 2022 to0 2023
Number of cases 16 114 20
Age years 47.8+1.2 50£3.5 43.5£5.56
Obesity % (n) No reported 19.3 (22) 15(3)
Previous abdominal surgery % (n) 37.5(6) 40 (46) 80 (16)
Uterine pathology (n) Leiomyomatosis Benign gynecological | Leiomyomatosis (15)
(11) conditions * Adenomyosis (2)
Adenomyosis (4) Uterine prolapse Grade 1l
ICN Grade I11 (1) (1)
Endometrial  hyperplasia
without atypia (1)
ICN Grade 11 (1)
Surgical time minutes (limits) 122.7£17.6 63+34 60
(55 to 380) (35to0 170)
Estimated bleeding ml 379.4:95.4 Not reported 70 (20 to 200)
Surgical complications % (n) 0 3(4) 0
Uterine weight g 538.8£102.9 560+426 292.08
(limits) (115 to 1630) (281 to 3361) (42.8 to 2285)
Conversion to other techniques % | 0 09(1) 5(1)
(n)
Hospital stay days 2.8+0.2 19.3%,n (22)=12 hours 1.09 (0.77 to 1.43)
Mortality % (n) 0 0

ICN = Intracervical neoplasia

* Hormone-resistant dysfunctional uterine bleeding, postmenopausal bleeding, atypical endometrial hyperplasia,
myomatosis, chronic pelvic pain, and prophylactic surgery in BRCA mutation carriers.

Table 3. Comparison of patient characteristics and outcomes of hysterectomy with the vNOTES technique

Discussion

Gynecological surgery has been evolving
rapidly over the last decade. The VNOTES technique
has significantly expanded and is replacing the four
traditional hysterectomy procedures (abdominal,
vaginal, laparoscopic, and robotic-assisted) due to its
successful results. "** In Mexico, Sosa-Bravo et al. '
reported in 2023 the case of a patient undergoing
hysterectomy using the vNOTES technique. The
authors reported that the procedure lasted 100 minutes,
with a postoperative hospital stay of 24 hours, with no
complications. In conclusion, the results were
successful.

In this study, we analyzed the results of
hysterectomy using the vNOTES technique in a
retrospective cohort of 20 patients with uterine
pathology treated at a highly specialized center in
Chihuahua, Mexico. The mean patient age was found
to be in the fifth decade of life, with 15% of cases
presenting obesity and a high percentage of patients
with a history of cesarean section and pelvic and
abdominal surgeries. Table 1

www.amjmedsurg.org

Benign uterine pathology predominated in
frequency over malignant diseases (95% vs. 5%).
Hysterectomy with the vVNOTES technique as a single
procedure resolved 95% of cases in a reasonable
average time (60 minutes) with minimal estimated
bleeding (70 ml), no operative complications, no
reoperations, and no mortality. Hospital stay was very
short (1.09 days) and postoperative pain was very low.
Table 2

In 5% (1 case), laparoscopy was used as a
complementary procedure to the VNOTES technique
because the size of the uterus with giant leiomyomas
prevented complete vaginal resection. This hybrid
technique is called LAv-NOTES and was introduced
and reported by Leal et al. in 2022. ” The case
involved a 42-year-old woman with no significant
medical history and a uterus invaded by very large
pedunculated and intramural leiomyomas whose
dimensions resembled a 34-week pregnancy. Two
surgical teams were formed to perform the surgery
simultaneously. The first surgical team approached the
anterior abdomen using the laparoscopic technique to
perform bilateral salpingectomy and resection of the
pedunculated leiomyiomas while preserving the
ovaries. The vaginal approach using the vNOTES

DOI 10.5281/zenod0.15429182
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technique was used to perform bladder, peritoneum,
and ligament dissection, ligation of uterine vessels,
and hysterectomy. The abdominal laparoscopy lasted
124 minutes, and the vaginal procedure lasted 34
minutes, considering the two surgeries were performed
simultaneously. No complications or abnormal
bleeding were reported, no reoperation was required,
and the hospital stay was 32 hours.

In Mexico, there are no reports of series of
patients who underwent hysterectomy using the
vNOTES technique to compare the results of the
present study, but international series are available.
Table 3 compares the results with those of the studies
by Su et al. *and Nulens et al. ” As can be seen, the
percentage of patients with obesity and a history of
previous abdominal surgery was higher in the
retrospective cohort studied. Uterine pathology was
similar, with leiomyomatosis predominating, and
patients with ICN were the minority. Comparatively,
the surgical time was shorter, with no excessive
bleeding and no operative complications. The uterine
weight was lower, but included a large uterus, the
resection of which was successful with simultaneous
abdominal laparotomy without incident.

Obesity, previous surgeries and a large uterus
were not considered barriers to VNOTES hysterectomy
as reported by Temtanakitpaisan et al. * Their findings
indicate that it is a safe and feasible procedure, even in
large uteruses. Leal et al. " have highlighted the
importance of abdominal laparoscopy as a
complication-free  adjunctive  technique. =~ When
comparing VNOTES hysterectomy versus total
laparoscopic hysterectomy, Baekelandt et al. *** have
found vNOTES to have similar or superior outcomes,
with the advantage of a shorter hospital stay and
improved quality of life.

Housmans et al. ¢ published a practical, step-
by-step guide for successfully performing the
vNOTES technique and Baekelandt * designed a low-
cost device for performing the surgery in hospitals
with limited financial resources. These two
contributions and  successful outcomes have
contributed to the dissemination of the vNOTES
technique as the first choice for performing
hysterectomy in virtually all types of patients. Our
findings are favorable and do not encourage us to
continue performing hysterectomy with the vNOTES
technique as the first option.

Conclusion

The results of hysterectomy with the vNOTES
technique were successful. It is a safe surgical
alternative with minimal adverse effects. In selected
cases, LAVNOTES may be an option as a
simultaneous complementary procedure without
increased surgical time or complications.

www.amjmedsurg.org
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