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Objective: Vaginal natural orifice transluminal endoscopic surgery (vNOTES) is an alternative to conventional laparoscopy with less postoperative 
pain and shorter hospital stay. Limited data on the vNOTES under spinal anesthesia (SA) was reported. Thus, this study aimed to evaluate the 
feasibility, effectiveness, and side effects of SA in patients with gynecologic problems who underwent vNOTES.

Methods: SA was administered to the L1-L2 interspinous space in 12 patients with gynecologic problems who underwent vNOTES. Intrathecal 
10 µg of fentanyl (0.2 mL) and 0.5% of isobaric bupivacaine were administered. Patient demographic data, peroperative hemodynamic data, 
postoperative pain scores, and complications were retrospectively recorded.

Results: Between January 2019 and December 2019, gynecological surgery was successfully performed on 12 patients under SA via vNOTES. 
Right shoulder pain was observed in 3 patients (25%) and anxiety in 1 patient (8%), perioperatively. In the first 24 hours postoperatively, 1 patient 
(8%) had a headache, whereas postoperative nausea and vomiting were not observed. None had pain requiring analgesia in the first 6 hours 
postoperatively.

Conclusion: SA is applicable for vNOTES.
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Amaç: Vajinal destekli doğal açıklık transluminal endoskopik cerrahi (vNOTES) tekniği, daha az postoperatif ağrı ve daha kısa hastanede kalış 
süresi ile geleneksel laparoskopik tekniğe bir alternatiftir. vNOTES tekniğinin spinal anestezi (SA) altında kullanımına ilişkin sınırlı veri vardır. 
Amacımız vNOTES tekniği ile ameliyat edilen jinekolojik hastalarda SA uygulanabilirliği etkinliğini ve yan etkilerini değerlendirmektir.

Gereç ve Yöntem: vNOTES tekniği ile ameliyat edilen 12 jinekolojik hastaya L1-L2 interspinöz aralıktan SA uygulandı. İntratekal 10 µg fentanil 
(0,2 mL) ve %0,5 izobarik bupivakain uygulandı. Hastaların demografik verileri, peroperatif hemodinamik verileri, postoperatif ağrı skorları ve 
komplikasyonlar geriye dönük olarak kaydedildi.

Bulgular: Ocak 2019-Aralık 2019 tarihleri arasında 12 hastaya SA altında vNOTES tekniği ile jinekolojik cerrahi başarıyla uygulandı. Ameliyat 
sırasında 3 hastada (%25) sağ omuz ağrısı ve 1 hastada (%8) anksiyete görüldü. Postoperatif ilk 24 saatte 1 hastada (%8) baş ağrısı olurken 
postoperatif bulantı ve kusma izlenmedi. Postoperatif ilk 6 saatte hiçbir hastada analjezi gerektiren ağrı olmadı.

Sonuç: SA, vNOTES tekniği için uygulanabilineceğini düşünmekteyiz.

Anahtar Kelimeler: Analjezi, anestezi, spinal, doğal ağızlı endoskopik cerrahi, ağrı, postoperatif, postoperatif bulantı ve kusma
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INTRODUCTION
The development of surgical techniques and technology 
allowed surgeons to perform an increased number of 
minimally invasive surgeries. In addition, it affected 
and improved anesthesia management. Conventional 
laparoscopy (CL) was reported to reduce postoperative 
morbidity, pain, and complications shorten the hospital stay 
and reduce the total cost compared to laparotomy (1,2).

However, hemodynamic and physiological effects of CL 
due to pneumoperitoneum with carbon dioxide insufflation 
pose difficulties for anesthetists in terms of hypercarbia and 
venous gas embolism (3,4).

In recent years, vaginal natural orifice transluminal 
endoscopic surgery (vNOTES) is a new developing 
alternative to CL. vNOTES is a minimally invasive surgery 
that allows transgastric or transvaginal access using 
endoscopes without skin incision (5,6). To date, minimal 
surgical trauma, early mobilization, less pain, and cosmetic 
benefits were reported in cholecystectomy, appendectomy, 
hysterectomy, and bilateral salpingoophorectomy cases 
performed via vNOTES (6,7).

Today, general anesthesia (GA) is the preferred route of 
anesthesia induction in minimally invasive surgeries (8,9) 
to reduce the risk of aspiration and abdominal discomfort, 
provide better bowel relaxation, and prevent hypercapnia 
due to carbon dioxide (CO2) during pneumoperitoneum 
(5,10). However, spinal anesthesia (SA) is an alternative, 
considering GA-related complications, in patients with 
respiratory distress and comorbidities. SA offers the 
advantages of less postoperative pain, nausea, and 
vomiting and early ambulation compared to GA (11,12). 
Previous studies reported that SA is utilized safely with less 
postoperative pain, fewer respiratory complications, and 
affordable cost in CL cases (13,14).

CO2 insufflation and Trendelenburg position are used to 
adequately display the abdominal cavity, as in the CL, in 
vNOTES. However, vNOTES was reported to provide better 
respiratory functions in the perioperative period due to 
lower intraabdominal pressure, shorter operative time, less 
perioperative opioid requirement, and less Trendelenburg 
position compared to CL (5,7).

Currently, limited literature is reported regarding the 
feasibility of vNOTES in gynecologic practice conducted 
with SA. Thus, this study aimed to evaluate the feasibility, 
effectiveness, and restrictions of SA for women who 
underwent the vNOTES technique.

METHODS
The ethical approval was obtained from University of Health 
Sciences Turkey, Bakirköy Dr. Sadi Konuk Training and 
Research Hospital Local Ethics Committee (protocal no: 
2020/91), and the study was conducted with 12 patients 
having the American Anesthesiology Association (ASA) 
scores of 1-2, who were scheduled for benign gynecological 
pathology between January 2019 and December 2019. 
Investigate whether it complies with the 1964 Helsinki 
Declaration and the ethical standards of the national 
research committee.

The exclusion criteria were as follows: refusal to SA, any 
SA contraindications, coagulation disorder, cardiovascular 
diseases, history of local anesthetic allergies, and spinal 
deformities.

Information and written informed consent were obtained 
from patients regarding the SA and vNOTES procedures 
and conversion risk of GA in the presence of perioperative 
pain, severe anxiety, and abdominal discomfort.

The primary outcome was to evaluate the successful and 
safe applicability of SA in vNOTES cases. The secondary 
outcome was the visual analog scale (VAS) scores (VAS; 0, 
no pain; 10, severe pain), mean heart rate, and mean arterial 
pressures during the surgery, presence of postoperative 
pain, and nausea or vomiting, and postoperative headache.

Anesthesia Procedure
All patients were monitored for vital parameters with 
electrocardiography, pulse oximetry, and non-invasive 
pressure monitoring in a supine position. An 18-gage 
intravenous (IV) vascular access was established, and 
crystalloid fluid was given at a rate of 8-10 mL/kg/h and 
sufficient hydration was provided for volume loading before 
SA (approximately 20-25 min). A 0.03 mg/kg IV midazolam 
was administered before the procedure to eliminate anxiety.

SA was administered in the sitting position, paying 
attention to adequate antiseptic rules. A midline approach 
through the L1-L2 spinous space was preferred. A 25-gage 
Quincke spinal needle was advanced to the dura mater, and 
a 0.5% isobaric bupivacaine + 10 µg fentanyl was injected 
at 0.1 mL/s after confirming a free and clear cerebrospinal 
fluid flow. The amount of bupivacaine was determined by 
the anesthetist, considering the patient’s height, weight, 
age, and the intended target sensory anesthetic level 
(approximately 12.5-15 mg of bupivacaine). Additional 
midazolam was given IV when a patient complains of 
increased anxiety during the operation.

All patients were placed in a supine position after the 
procedure. Anesthesia levels were evaluated with upper 
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and lower sensory pinprick test and motor block with the 
modified bromage scale (0: full flexion of the foot and knee; 
1: knees and feet movements only; 2: no knee motion, just 
foot movement; and 3: full paralysis). When the sensory 
block reached the T4-5 level, the surgeon was allowed to 
start. All patients were noninvasively monitored for end 
tidal CO measurement (The ISA OR + sidestream multigaz 
analyzer Masimo Monitor Radikal 7; Masimo Corp., Irvine, 
CA, USA).

Adverse events during SA were treated as follows: 250 
mL of isotonic saline infused over a 5-min period to treat 
hypotension [mean arterial pressure (MAP) <60 mmHg], 5 
milligrams of IV ephedrine if inadequate with a systolic blood 
pressure of ≤90 mmHg, 0.5 mg of atropine IV for bradycardia 
(50 beats/min), 1-2 µg/kg of fentanyl for shoulder pain or 
abdominal pain/discomfort, and 0.03 mg/kg of midazolam 
for anxiety. The intraabdominal CO2 pressure was set at 
≤10 mmHg. Peak heart rate, non-invasive blood pressure, 
and peripheral oxygen saturation (SpO2) values were 
recorded during the operation. Patient demographic data, 
perioperative anesthesia time, operative time, perioperative 
intraabdominal CO2 pressure, and complications were 
obtained from the anesthesia files. Postoperative pain was 
evaluated at 1, 6, 12, and 24 hours postoperatively as VAS1, 
VAS6, VAS12, and VAS24, respectively. Additional analgesic 
drug requirements, length of hospital stay, and presence 
of postoperative headache, nausea, and vomiting were 
obtained from the patients’ medical records.

NOTES Procedure
A posterior colpotomy was performed in the dorso-
lithotomy position under SA. After revealing the cervix, the 
posterior lip was moved upwards using tenaculum forceps. 
A 2-3 cm posterior incision was performed. The vaginal 
mucosa was pushed with blunt and sharp dissections along 
with the cervical fascia. A self-constructed glove port with 
an X-Small Alexis Wound Retractor (Applied Medical, 
Rancho Santa Margarita, CA, USA) was inserted through the 
posterior colpotomy opening.

After achieving pneumoperitoneum, a 10 mm, 30-degree 
telescope was inserted (Karl Storz visualization system; 
Karl Storz Tuttlingen, Germany). Disposable conventional 
laparoscopic grasping forceps, scissors, bipolar forceps, 
and tissue sealing devices were used. A suction-irrigation 
device was used as necessary.

Statistical Analysis
The analyses were performed using the Statistical Package 
for Social Sciences (SPSS) 20 for Windows (IBM SPSS Inc., 
Chicago, IL). The normal distribution of data was evaluated 
with the Kolmogorov-Smirnov test. Normally distributed 

numerical variables were shown as mean ± standard 
deviation and minimum and maximum. Categorical 
variables were expressed as numbers and percentages. 

RESULTS
The study group consisted of 12 patients who had ASA I (25%) 
and ASA II (75%). The mean age of the study population was 
40.6±11.6 years (r=29-74) and the mean body mass index 
(BMI) was 25.9±5.5 kg/m2 (r=21-39). Of these 12 patients, 
50% (n=6) had bilateral salpingoophorectomy, 25% (n=3) 
had bilateral tubal ligation, 16% (n=2) had salpingectomy 
due to ectopic pregnancy, and 8.3% (n=1) had unilateral 
salpingoophorectomy due to unilateral adnexial mass. 
No laparotomy or CL conversion was performed in any 
patients and no surgical complication was observed. The 
mean operative time was 37.2±12.7 min (r=24-60). IV 1 µg/
kg of fentanyl was administered to 3 patients (25%) due 
to perioperative shoulder pain complaints. None of the 
study participants developed respiratory depression and 
dyspnea. Hypotension (MAP ≤60mmHg) and bradycardia 
(peak heart rate ≤50/min) were not observed in any patient. 
No neurological deficits were observed on the neurological 
examinations performed postoperatively at 24 hours. 
The intraoperative data are presented in Table 1 and 

Table 1. Perioperative findings

Mean ± SD or n (%) Min-max

HR 1st minute 83.8±9.3 69-98

HR 10th minute 77.1±5.3 65-83

HR 20th minute 81.6±12.5 65-101

MAP 1st minute 90.1±15.4 66-110

MAP 10th minute 81.7±14.1 60-105

MAP 20th minute 77.9±9.7 68-100

SPO2 1st minute 100±0 100-100

SPO2 10th minute 100±0 100-100

SPO2 20th minute 100±0 100-100

Intraabdominal pressure 9.2±0.4 9-10

Operative time (min) 37.3±12.7 24-60

Additional fentanyl 
requirement 3 (25%) -

Hypotension - -

Bradycardia - -

Nausea/Vomiting - -

Respiratory depression - -

HR: Heart rate, MAP: Mean arterial pressure, SPO2: Saturation of peripheral 
oxygen, Min-max: minimum-maximum, SD: Standart deviation
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postoperative findings are demonstrated in Table 2.

DISCUSSION
Our study revealed that SA is a feasible and effective 
alternative to GA in benign gynecologic cases operated via 
vNOTES. SA has become a preferred technique for patient 
comfort due to its advantages, such as ease of application, 
absence of hypertensive attacks due to sympathetic 
stimulation, less postoperative respiratory complications, 
low cost, early ambulation, and less postoperative pain 
compared to GA (11,14,15). However, shoulder pain due 
to diaphragm irritation after CO2 insufflation and anxiety 
limit the applicability of SA in CL (13,16). The incidence 
of shoulder pain for postoperative spinal and epidural 
anesthesia was reported to be 5.3%-16.6% (17,18). A CL 
cholecystectomy study under thoracic SA revealed that 
25% of patients had shoulder pain and were treated with 
fentanyl, as in our study (15).

Both SA and pneumoperitoneum have hemodynamic 
effects. SA causes hypotension due to sympathetic 
efferent blockade resulting in peripheral vasodilation (19). 
Using low pneumoperitoneum pressure in patients with 
adequate hydration decreases splanchnic blood volume 
and increases venous return, cardiac output, and arterial 
pressure (14,20). In our study, patients were hydrated before 
SA was performed with 8-10 mL/kg crystalloid fluid infusion, 
and low (8-10 mmHg) pneumoperitoneum pressure was 
used. Therefore, decreased first measured MAP values of 
patients were observed; however, it was prevented from 
decreasing to values that require intervention (MAP <60 
mmHg). In addition, the SA level was controlled with isobaric 
bupivacaine, which prevents hypotension that occurs due to 
a sudden SA level rise.

Hyperbaric SA agent is not recommended for CL cases since 

the Trendelenburg position causes cephalad spread of the 
regional anesthesia, causing a greater sympathetic block, 
bradycardia, and hypotension (4). In our study, isobaric 
bupivacaine was used and the operation was performed in 
around 15-degree Trendelenburg position. Thus, no drug-
related respiratory distress, respiratory depression, and 
cardiac problems were observed in our patients.

Nausea and vomiting appear after GA due to the effect 
of opioids, nitrogen protoxide, tramadol, and other used 
anesthetics, and postoperative antiemetic requirement 
increase, which delays the discharge. One of the advantages 
of SA is the low incidence of postoperative nausea and 
vomiting (21). A study conducted by Cooper et al. (22) 
on patients who underwent cesarean with SA reported a 
statistically significant decreased intraoperative nausea 
by adding intrathecal fentanyl administration to the local 
anesthetic agent. None of our patients had nausea and 
vomiting during the perioperative period.

Under SA, the respiratory mechanism is preserved without 
significant change in the patient’s ventilation parameters 
and CO2 levels. The study by Ciofolo et al. (23) investigated 
the effects of regional anesthesia on ventilation in patients 
who underwent CL. Arterial blood gases were examined 
during epidural anesthesia performed at different levels, 
Trendelenburg position, and CO2 insufflation. They 
reported no significant changes in ventilation parameters 
in the Trendelenburg position and respiratory rates. The 
ventilation in a minute increased during CO2 insufflation, 
without an increased PCO2 level during operation. 
According to their study, epidural anesthesia did not affect 
the ventilation values in CL cases and was a safe alternative 
to GA (23). Our study reported no problems with respiratory 
parameters and no increase in the end Tidal CO2 levels.

Postoperative pain management plays a key role in terms 
of hospital stay and risk of morbidity. Kalaivani et al. (24) 
prospectively compared SA and GA techniques in patients 
with cholecystectomy, which stated no pain in the first 
postoperative hours and within 8 hours in SA. However, 8% 
of patients had a VAS score of 4 and rescue analgesia was 
needed (24). The study by Symeonidis et al. (25) reported 
significantly lower pain scores at 4, 8, 12, and 24 hours 
postoperatively and postoperative opioid use was found to 
be statistically lower in the SA group compared to the GA 
group in patients who had a cholecystectomy.

To compare the results of low and normal pneumoperitoneum 
pressure, Gurusamy et al. (26) reported that postoperative 
pain score, shoulder pain, and opioid use were lower in the 
group with low pressure (<12 mmHg) compared to normal 
pneumoperitoneum pressure. Our study reported a low 

Table 2. Postoperative findings

Mean ± SD Min-max

VAS1 0 0

VAS6 3.5±0.8 2-5

VAS12 4.4±0.9 3-6

VAS24 3.0±0.9 2-4

Analgesia requirement 1 (8.0%)

Hospital stay (day) 1 1

Nausea/vomiting - -

Headache 1 (8.0%) -

VAS: Visual analog scale, min-max: minimum-maximum, SD: Standart 
deviation
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mean VAS score of patients and postoperative opioids 
were not used. We postulate that these low VAS scores 
are achieved due to SA and perioperative low abdominal 
pneumoperitoneum pressure as in the study by Gurusamy 
et al. (26).

Study Limitations
Our study had several limitations. Our study was conducted 
on patients with ASA1-2 and normal BMI to reveal the 
feasibility of the technique. SA is more appropriate than GA 
in patients with ASA3-4 and with obesity since these patients 
have more comorbidity to reduce the risk of postoperative 
respiratory distress. To generalize our findings, prospective 
studies with an increased number of patients are needed. 
In addition, the optimum sensory block level was not 
determined for vNOTES. The T4-T5 levels, which were 
determined for CL cases based on previous studies, are 
appropriate (15,27). One of the most important side effects 
of SA is urinary retention. Moreover, the postoperative 
urinary retention data of patients were not analyzed. SA and 
GA should be compared in the same patient group to reach 
a more objective conclusion.

CONCLUSION
SA is used without any major complications as a feasible 
anesthesia technique in vNOTES gynecologic cases with 
tolerable postoperative pain and a more comfortable 
postoperative period.
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