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A B S T R A C T

Background: Laparoscopic gynaecological surgery is commonly performed under general anaesthesia
with endotracheal intubation. In general surgery, locoregional anaesthesia was applied to laparoscopic
procedures, increasing minimally invasive surgery advantages.
Aims: To assess and compare postoperative pain after laparoscopic adnexal procedures for benign
conditions under spinal anaesthesia (SA) versus general anaesthesia (GA). Furthermore, anaesthesiologic,
surgical and clinical data were evaluated in both groups.
Materials and Methods: This is a prospective cohort study performed in a tertiary level referral centre for
minimally invasive gynaecological surgery (Gynaecology and Human Reproduction Physiopathology,
University of Bologna). Women scheduled for adnexal laparoscopic surgery for benign conditions
between February and May 2019 were assigned to receive either SA or GA with endotracheal intubation. A
sample size of 13 women per group was needed to detect a 2-point difference in pain scores.
Main findings: 13 women were enrolled in the SA arm, 15 in the GA arm. In the SA cohort, the most
common intraoperative adverse event was shoulder pain, reported by 3/12 women. At 1, 8,12, 24 and 48 h
after surgery pain was significantly lower in the SA arm (p < .05). Patients submitted to SA experienced no
need for opioid drugs administration, unlike those receiving GA. Patients’ mobilization and return of
bowel function were noted significantly earlier in the SA group (p < .05).
Conclusions: SA is a feasible, safe and effective anaesthesiologic technique for laparoscopic gynaecological
procedures for benign conditions, allowing a better control of postoperative pain. Women undergoing SA
achieve earlier mobilization and bowel canalization. During the Covid-19 pandemics, SA could be useful
in reducing the need for invasive procedures on respiratory tract.

© 2020 Elsevier Masson SAS. All rights reserved.
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Introduction

Over the years, minimally invasive approach and additional
locoregional anaesthesia (LRA) assumed the role of major tools to
decrease postoperative pain and to enhance postoperative recov-
ery [1,2].

The laparoscopic approach has several advantages over open
surgery, including less postoperative pain and morbidity,
more rapid recovery, shorter hospital stay and reduced overall
costs [3–5].

Laparoscopic procedures are commonly performed under
general anaesthesia (GA) with endotracheal intubation to prevent
aspiration, respiratory distress, discomfort and shoulder pain due
to induction of pneumoperitoneum. The use of LRA during
laparoscopy is usually combined with GA in order to decrease
postoperative pain. Under certain circumstances, such as in
patients with severe comorbidities limiting GA [6], it is used as
the sole anaesthesiologic method (spinal anaesthesia (SA),
epidural anaesthesia or combined techniques).

Recently, according to general surgeons’ experience, the
combination of minimally invasive surgery and LRA appeared to
increase laparoscopic procedures advantages [7–9]. In general
surgery SA has been largely applied to laparoscopic procedures,
especially cholecystectomy [10]. Different Authors reported better
muscle relaxation, reduced metabolic responses to surgical stress,
more rapid postoperative bowel canalization, less postoperative
pain and lower incidence of postoperative nausea and vomiting
(PONV) in patients submitted to SA compared to GA.

Evidences about the outcomes of exclusive LRA in gynaecologic
literature are scarce.

The primary objective of this study was to assess and compare
postoperative pain after laparoscopic adnexal procedures for
benign conditions under SA versus GA. Furthermore, anaesthesio-
logic, surgical and clinical data were evaluated between the two
groups. In particular we recorded as secondary outcomes: need for
intravenous opioid drugs administration, incidence of PONV, time
of patient’s autonomous mobilization, feeding and bowel canali-
zation.

Materials and methods

This is a prospective cohort study performed in a tertiary level
referral centre for minimally invasive gynaecological surgery.
Continuous women matching study criteria and referring to our
centre between February 2019 and May 2019 were enrolled.

Inclusion criteria were: women scheduled for adnexal
laparoscopic surgery for benign gynaecological conditions,
aged more than 18 years old, written informed consent to
participate to the study. Exclusion criteria were contraindica-
tions to GA o LRA and suspected malignancy. Contraindications
to SA include patient’s refusal, infection at the site of injection,
coagulopathy (acquired, induced, genetic), allergy to local
anaesthetics, sepsis, uncooperative patient (dementia, psycho-
sis, emotional instability), increased intra-cranial pressure [11].
We consider GA contraindicated for ASA III / IV severely
compromised patients.

During preoperative work-up, all patients underwent gynaeco-
logical examination and a detailed pelvic ultrasound scan was
performed by expert sonographers [12]. Women scheduled for
exclusive adnexal surgery were invited to participate in the study
during the preoperative anaesthesiologic examination. After a
detailed counselling about anaesthesia in laparoscopic surgery,
and clinical and practical implications of both GA and SA, an
informed written consent was obtained. Patients’ allocation in the
two arms of the study (SA or GA with endotracheal intubation) was
performed according to their preference.
The following clinical data were recorded:

- Preoperative variables: demographic and anamnestic data.
- Intraoperative surgical variables: type of surgical procedure,
anaesthesiologic technique, operative time (from skin incision
to suture), pneumoperitoneum duration (from pneumoperito-
neum induction to desufflation), intrabdominal maximum
pressure, pneumoperitoneum maintenance pressure and lapa-
rotomic conversion rate.

- Intraoperative anaesthesiologic variables: drugs and drug-doses
for GA, SA and sedation, intra-operative vital signs (blood
pressure, minimum respiratory rate, heart rate, end-tidal CO2
[ETCO2], minimum blood oxygen saturation), intraoperative
adverse events (pain and need of opioids in women undergoing
LRA, respiratory abnormalities, cardiovascular abnormalities),
conversion rate from SA to GA.

- Postoperative variables during hospital stay and after discharge
(assessed through telephonic interview): pain at 1, 8, 12, 24 and
48 postoperative hours assessed by the 11-point verbal
numerical rating scale (VNRS), postoperative need of opioids
(in addition to basal analgesic therapy with non-steroid anti-
inflammatory drugs [NSAID] and / or paracetamol), postopera-
tive adverse events (PONV, shoulder pain, urinary retention),
time of first mobilization and bowel canalization to gas, duration
of hospital stay. VNRS is a validate rating scale commonly used to
assess pain and the effect of pain therapies. Patients are invited
to rate their pain on a verbal numeric scale from no pain to the
worst pain imaginable [13].

In our hospital, criteria for hospital discharge included: women
tolerating oral feeding, with bowel canalization to gas and
spontaneous micturition.

Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics
25.0 software (IBM Corp., Armonk, NY, USA). Continuous variables
were presented as mean and standard deviations or medians and
ranges and were compared using the Mann-Whitney test and the
T-test for non-normally distributed and normally distributed data,
respectively. Categorical data were expressed as percentage ad
absolute rates were compared using Fisher’s exact and Chi-square
test, as appropriate. A sample size of 13 women per group was
needed to detect a two-point difference in pain scores with a
power of 80 % and a type 1 error (alpha) of .05, assuming the
standard deviation of the differences to be two. A 2-point
difference in pain scores was chosen according to the literature
as the minimum clinically meaningful difference [14]. The analysis
was carried out on a “per protocol” basis.

Ethical approval

The study was approved by local research ethics committee
(protocol number: 160/2016/O/Oss) and was registered on
Clinicaltrial.gov international register (identification code:
NCT03830086).

Results

30 consecutive patients were asked to participate to the study,
of whom 28 agreed and two refused (Fig. 1). 28 women were
therefore enrolled in the study according to the inclusion criteria.
13 women were included in the SA arm, while the remaining 15 in
the GA arm. One case required the conversion from SA to GA
because of patient’s anxiety and agitation. No patients required
laparotomic conversion.



Fig. 1. Study Flow diagram.

Table 1
Demographic characteristics of women undergoing general (GA) or spinal (SA)
anaesthesia.

GA % GA SA % SA p-value

N of women 15 (55.6 %) 13 (44.4 %)
Age (years old) mean � SD 34.5 � 7.7 49.0 � 23.1 .256
BMI (kg/m2), mean � SD 22.1 � 2.4 22.9 � 4.1 .856
Comorbidities, n 6/15 40.0 7/13 53.8 1.000
Arterial Hypertension 3 20.0 4 30.8
Diabetes 1 6.6 2 15.4
Hypothyroidism 3 20.0 3 23.1
History of chronic pain 0/15 0.0 0/13 0.0
History of PONV, n 0/15 0.0 0/13 0.0
Smoke habit, n 6/15 40.0 3/13 23.1 .435
ASA class .751
1 7/15 46.7 7/13 53.8
2 8/15 53.3 6/13 46.2

Legend: ASA: American Society of Anesthesiologist, BMI: Body Mass Index, GA:
general anaesthesia, N: number, PONV: postoperative nausea and vomiting, SA:
spinal anaesthesia,SD: standard deviation.
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Demographic and preoperative data

Demographic and preoperative features are shown in Table 1.
There were no significant differences between the two groups with
regard to age, BMI, ASA status, smoking preference and comorbid-
ities (defined as any condition requiring chronic therapy, detailed in
Table 1). No patients reported a preoperative history of chronic pain.

Intraoperative findings

Intraoperative data are presented in Table 2. 16 women
underwent ovarian cystectomy for endometriotic or dermoid
cysts (nine in the GA group, seven in the SA group), while 12
women underwent mono- or bilateral adnexectomy (six women in
both the GA and the SA group). The mean operative time and
pneumoperitoneum duration were similar for both groups.

No significant differences in mean minimum respiratory rate,
minimum blood oxygen saturation, pre- and post-pneumoper-
itoneum ETCO2 between the two arms were observed. Mean intra-
abdominal pressure at pneumoperitoneum induction and mean
pneumoperitoneum maintenance pressure were similar in the two
groups (14.5 � 2.7 mmHg at pneumoperitoneum induction and 9.7
� 2.1 mmHg for pneumoperitoneum maintenance). Concerning
the SA cohort, the most common intraoperative adverse event was
shoulder pain, reported by three out of 12 (25.0 %) women; of
these, only in one case (8.3 %) opioid administration was required
(3 g i.v. Sufentanil). Among women submitted to SA, one out of 12
(8.3 %) experienced bradycardia, resolved without therapy. In one
patient (8.3 %) hypotension at the beginning of abdominal CO2
insufflation was treated with intravenous plasma expander 500 ml.
No other adverse events were intraoperatively recorded in the SA
arm. In particular, no women experienced respiratory fatigue or
depression. No relevant adverse events were reported in the GA
cohort.

Postoperative findings

Postoperative data are reported in Table 3. At each detection
during postoperative recovery (1, 8, 12, 24 and 48 h after surgery),



Table 2
Intraoperative data.

GA SA p-value

Surgical procedure
Ovarian cystectomy 9 (60 %) 7 (53.8 %)
Adnexectomy 6 (40 %) 6 (46.2 %)
Minimum respiratory frequency, mean � SD 11.4 � 0.8 11.8 � 2 .614
ETCO2 before pneumoperitoneum (mmHg), mean � SD 28 � 0 28.2 � 5.5 .838
ETCO2 after pneumoperitoneum (mmHg), mean � SD 32.9 � 2.6 33.3 � 5.9 .813
Minimum SpO2, mean � SD 98 � 0.9 96.1 � 3 .109
Total fluids (ml), mean � SD 1113.3 � 398 880 � 232.2 .134
Pneumoperitoneum duration (min), mean � SD 36.3 � 6.8 40.4 � 7.2 .200
Operative time (min), mean � SD 48.7 � 6.04 54.2 � 8.5 .093

Legend: ETCO2: end-tidal CO2, GA: general anaesthesia, ml: millilitres, N: number, SA: spinal anaesthesia, SD: standard deviation.

Table 3
Postoperative data.

GA % GA SA % SA p-value

Postoperative pain (VNRS); median (range)
1 h 7 (4�10) 1 (0�7) < .001
8 h 8 (3�10) 3 (0�5) < .001
12 h 7 (0�9) 2 (0�4) < .001
24 h 5 (0�7) 1 (0�4) < .001
48 h 3 (0�5) 0 (0�1) .005
Time of mobilization (hours), mean � SD 6.9 � 1.4 3.3 � 1.1 .001
Time of bowel canalization to gas (hours), mean � SD 11.3 � 1.9 8.0 � 2.0 .001
Length of hospital stay in hours, mean � SD 19.4 � 5.9 20.8 � 7.4 .580
Postoperative Adverse Events
Urinary retention, n 0 0.0 0/12 0.0
PONV, n 3/15 20.0 1/12 8.3 .400
Use of opioids, n 8/15 53.3 0/11 0.0 .007

Legend: GA: general anaesthesia, N: number, PONV: postoperative nausea and vomiting, SA: spinal anaesthesia, SD: standard deviation, VNRS: verbal numerical rating scale.
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pain assessed through VNRS was significantly lower in SA arm than
in GA arm. Nausea and vomiting were reported in three out of 15
(20 %) women that received GA, and in one patient (8.3 %)
submitted to SA (p = .400). 8 out of 15 (53.3 %) women in the GA
group and nobody in the SA group required opioid drugs
intravenous administration (p = .007).

Return of bowel function occurred significantly earlier in the SA
group than in the GA group (8.0 � 2.0 versus 11.3 � 1.9
postoperative hours), as well as autonomous deambulation (3.3
� 1.1 versus 6.9 � 1.4 postoperative hours). Urinary bladder
catheter was removed after patients’ autonomous mobilization. No
women experienced postoperative urinary retention.

Discussion

LRA during laparoscopic adnexal surgery for benign gynaeco-
logical conditions provides several advantages: less postoperative
pain with reduced need of postoperative opiod drugs administra-
tion, earlier bowel canalization to gas and autonomous mobiliza-
tion.

Women in SA group reported significantly lower pain scores at
all the postoperative detections compared to GA arm. In particular,
the major difference was observed one hour after surgery, when a
statistically significant 6-points difference in VAS score was found.
This finding could be partially due to the recent spinal drug
infusion in the SA group; conversely, GA patients regained
consciousness and were therefore experiencing first postoperative
pain. However, SA benefits on postoperative pain compared to GA
group remained statistically significant at subsequent detections at
8, 12, 24 and 48 postoperative hours, with no women in SA arm
requiring additional intravenous opioids administration. More-
over, they achieved earlier return of bowel function and autono-
mous deambulation. These factors may contribute to the better
control of postoperative pain by avoiding paralytic ileus and
muscular pain and fatigue due to a longer bed stay.

A good and persistent postoperative pain control is pivotal in
order to enhance recovery [15,16]. LRA and minimally invasive
approach are major tools allowing a better control of postoperative
pain and achieving earlier mobilization, feeding and bowel
canalization [17,18]. During the ongoing Covid-19 pandemics,
LRA could represent an effective tool to reduce invasive procedures
on respiratory tract, limiting contamination risk. Furthermore,
patients’ enhanced recovery possibly decreases the need for
intensive care admission.

A large metanalysis of 141 studies evaluating epidural or spinal
anaesthesia on postoperative morbidity and mortality in general
surgery, urology, vascular surgery, orthopaedics and other surger-
ies showed improved survival in patients randomized to neuraxial
blockade, whether or not combined with concomitant GA [19].

Recently, in general surgery, growing literature evidence
supports the use of exclusive LRA in patients undergoing
laparoscopy, especially cholecystectomy [10]. In 2009 Sinha
et al. [9] reported over 3400 patients submitted to laparoscopic
cholecystectomy under spinal anaesthesia, and described an
excellent muscle relaxation, less bleeding during surgery and a
more rapid postoperative bowel canalization compared to patients
undergoing GA. Tzovaras et al. [8] reported significantly less
postoperative pain for the LRA group compared to GA patients.
Bessa et al. [20] described lower incidence of PONV and shorter
hospital stay in the LRA group of patients.

A recent randomized controlled clinical trial [21] did not find
any hemodynamic change nor ventilatory depression due to LRA
compared to GA and suggested a lower degree of neuroendocrine
stress in LRA patients. A systematic review and meta-analysis of 8
trials involving 732 patients submitted to laparoscopic cholecys-
tectomy under LRA or GA showed that postoperative pain and
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PONV were significantly lower in the LRA group, while postopera-
tive urine retention rate was higher in the LRA group [22].

Only a few studies specifically reported experiences about
exclusive LRA (without concomitant GA) in gynaecologic laparo-
scopic surgery. Zullo et al. described 32 women submitted to mini-
laparoscopic ovarian drilling under LRA plus conscious sedation
compared to 30 women undergoing traditional laparoscopic
ovarian drilling under GA [23]. The LRA arm showed a significantly
better outcome in terms of postoperative analgesic requirements
and early hospital discharge. In 2013, Pellegrino et al. presented 13
women successfully submitted to gas-less laparoscopic gynaeco-
logical surgery with laparotenser for benign pathology under LRA
plus tap block [24]. A small clinical trial demonstrated the
feasibility of single-port laparoscopic surgery for adnexal masses
under LRA [25]. Azgari et al. reported 84 women submitted to
laparoscopic gynaecological surgery, randomized to receive SA
plus sub-diaphragmatic lidocaine, SA alone or GA. Pain scores
differences in the three groups assessed after surgery and the time
of discharge were not statistically significant [26]. A recent series
evaluated 80 women submitted to gynaecological laparoscopic
surgery under LRA, randomized to receive transcutaneous electri-
cal nerve stimulation or intravenous Fentanyl to decrease
intraoperative shoulder pain [27]; no differences in pain relief
were found.

Implementing the use of exclusive LRA, GA and tracheal
intubation sequelae such as sore throat, muscular pain and
eventual airways trauma can be avoided. Nevertheless, LRA
requires a collaborating, not anxious patient, without language
barrier. Intra-abdominal pressures have to be maintained low, in
order to reduce chest discomfort and shoulder pain due to the
diaphragmatic irritation caused by pneumoperitoneum [28].
Trendelenburg positioning should be minimized. In cases requiring
an increased intravenous sedation, the combined effect of LRA,
pneumoperitoneum and intravenous drugs may lead to severe
hypotension, hypoventilation and hypoxemia [29]. Moreover,
urinary retention could be a LRA serious disadvantage, in some
cases requiring urinary catheterization [28].

According to our preliminary data, spinal anaesthesia appears
to be a feasible, safe and effective anaesthesiologic technique for
laparoscopic gynaecological procedures for benign conditions,
allowing a better control of postoperative pain, reduced need of
postoperative opiod drugs administration, earlier return of bowel
function and autonomous mobilization. During the ongoing Covid-
19 pandemics, SA could be useful in reducing the need for invasive
procedures on respiratory tract, limiting contamination risk. We
included short operating time procedures under locoregional or
general anaesthesia and we conducted a prospective cohort study,
mimicking clinical decision-making in real-world contexts [30].
Strengths of our study include its prospective design and the
sample size calculation. Our results, however, cannot be general-
ized because of the selective inclusion of women with benign
adnexal conditions and the lack of randomization. Further studies
should evaluate patients’ satisfaction after LRA.
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