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ABSTRACT

Background and Objectives: Laparoscopic surgeries in
gynecologic field have been performed under general anes-
thesia (GA) due to the respiratory changes caused by pneu-
moperitoneum and Trendelenburg position. Therefore, this
study aimed to compared general anesthesia and combined
spinal and epidural anesthesia (CSEA) for gasless laparo-
scopic surgery in gynecologic field.

Methods:We matched patients with type of surgery who
underwent gasless single port access (SPA) laparoscopic
surgery under general anesthesia and CSEA. The medical
records of 90 patients between March 1, 2018 and June
30, 2020 were reviewed. Gasless laparoscopic surgery
was performed in all patients with a SPA using a J-shaped
retractor.

Results: No significant differences were observed for age,
body mass index, parity, and previous abdominal surgery
between GA and CSEA groups. During operation under
CSEA, six patients (20%) experienced nausea/vomiting.

Hypotension (systolic blood pressure< 90mmHg) was
observed in five patients (16.7%). Intravenous analgesics
was administrated in four of the patients (13.3%) who suf-
fered from shoulder pain or abdominal discomfort. One
patient developed bradycardia. The duration of hospital
admission was shorter in the CSEA group than in the GA
group (p= 0.014). There was no difference between the
groups in terms of surgery type, surgical specific finding,
operation time, estimated blood loss, laparotomy conver-
sion rate and use of additional trocar. No major complica-
tions such as urologic, bowel, or vessel injuries were found
in both groups.

Conclusions: CSEA is a safe and feasible technique for
application in nonobese patients undergoing gasless lap-
aroscopic surgery in gynecologic field.

Key Words: Combined spinal and epidural anesthesia,
General anesthesia, J-shaped retractor, Gasless single-
port access laparoscopy.

INTRODUCTION

General anesthesia (GA) is the preferred and predomi-
nant technique for laparoscopic surgeries such as
adnexal surgery, total hysterectomy, and myomectomy
in gynecologic field because it controls surgical pain and
improves patient comfort with pneumoperitoneum and
Trendelenburg position. General anesthesia provides a
secure airway and allows for the precise control of venti-
lation to reduce hypercarbia.1,2

The benefits of regional anesthesia, such as combined spi-
nal and epidural anesthesia (CSEA), include reduction in
the side effects of general anesthetics such as nausea,
vomiting, sore throat, dental injury, sedation, postopera-
tive atelectasis, and hypoventilation.3,4 Sequelae of gen-
eral anesthesia such as airway trauma, myalgia, and sore
throat can be avoided with regional anesthesia. The later
also allows for earlier cognitive recovery and oral intake
in the immediate postoperative period, whereas its long-
term benefits have not yet been clearly demonstrated.
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Additional potential benefits of regional anesthesia
include rapid recovery, effective postoperative analgesia
and early ambulation and recover. Regional anesthesia
has been used in laparotomy for patients with poor car-
diopulmonary function because of low burden on car-
diopulmonary function. However, the implementation
of laparoscopic surgery under regional anesthesia has
been limited. Regional anesthesia may be associated
with adverse effects such as severe hypotension,
shoulder discomfort due to diaphragmatic irritation, and
respiratory discomfort by pneumoperitoneum.

Most reports of regional anesthesia in laparoscopic sur-
gery involved cholecystectomy and few cases of appen-
dectomy.5–7 Laparoscopic cholecystectomy is performed
in a reverse Trendelenburg position, which results in a
more favorable cardiopulmonary function. The operation
time of laparoscopic appendectomy is relatively short.
Therefore, regional anesthesia could not be applied to gy-
necologic laparoscopic surgery, which is performed in the
Trendelenburg position. Trendelenburg position under
regional anesthesia worsens pulmonary function and
induces hypercarbia owing to hypoventilation together
with carbon dioxide (CO2) pneumoperitoneum in con-
ventional laparoscopic surgery. Regional anesthesia used
in combination with gasless laparoscopy can be an alter-
native to overcome the limitation of performing gyneco-
logic minimally invasive surgery in the Trendelenburg
position. We reported a case series on regional anesthesia
for gasless laparoscopic surgery.8 Here, we evaluate the
feasibility and efficacy of gasless laparoscopic surgery
including laparoscopic hysterectomy, laparoscopic myo-
mectomy, and laparoscopic adnexal surgery in gyneco-
logic field under CSEA.

METHODOLOGY

Study Design and Patient Selection

The study was reviewed and approved by the institutional
review board. The medical records of patients who under-
went gasless single port access (SPA) laparoscopic surgery
under CSEA or GA between March 1, 2018 and June 30,
2020 were reviewed. We matched a 1:2 cohort of patients
by surgery type who underwent gasless laparoscopy in
gynecologic field. All patients provided informed consent
to undergo laparoscopic hysterectomy and conversion to
laparotomy if needed. After being counseled by the sur-
geon about the advantages and risks of undergoing gen-
eral and CSEA, the patients chose the anesthesia method
during their pre-operative visit. The patients were

explained that CSEA will be converted to GA when CSEA
is found insufficient or when patients expressed their
wish to do so. The patients were encouraged to report
any discomforts, such as abdominal pain, shoulder pain,
nausea, and vomiting experienced during the operation.
They were also informed that any anxiety, pain, or dis-
comfort occurring during surgery could be managed with
medications. The exclusion criteria included body mass
index (BMI) of > 30, infection at the site of injection, sep-
sis, uncorrected hypovolemia, increased intracranial pres-
sure, lack of cooperation or patient refusal, neurologic
diseases, coagulopathy, and allergy to local analgesics.

Anesthetic Procedure (CSEA)

The same anesthesiologist (YS Choi) performed CSEA
in all cases. The patients were positioned in the right lat-
eral position. Lumbar area was draped and prepared.
Lidocaine at a concentration of 2% was administrated
intradermally for local anesthesia. L3-L4 interspace was
palpated. Under strict aseptic precautions, a single punc-
ture spinal and epidural block was administered using
CSE set, and an 18-G needle was used for tunneling.
Using the loss of resistance technique to saline technique,
the 18-G Touhy needle was inserted into the epidural
space at midline approach. The 26- or 27-G pencil point
spinal needle was advanced into the intrathecal space
through an epidural needle to determine the subarach-
noid space. After the flow of cerebrospinal fluid was con-
firmed, 00.5% bupivacaine 8–10mg plus 10mcg fentanyl
was injected into L3-L4 or L4-L5 subarachnoid space.
Finally, the spinal needle was removed, and epidural
catheter was placed into the epidural space in the ce-
phalic direction and fixed at 3 – 4 cm within the epidural
space. The patients were turned to the supine position
and were subjected to a 15°– 20° Trendelenburg tilt for
achieving the required level of block. Sensory block level
was checked by performing a pinprick test. The target
level was T4, and the surgery was initiated when the
block reached the T4 level. When the operation was lon-
ger, 1%–2% lidocaine (10 – 15 cc) was repeatedly injected
via the epidural catheter.

Surgical Procedure

All surgeries were performed by two laparoscopic sur-
geon (BW Kim, JH Hwang). In the operative room, intra-
venous (IV) lines were placed and all patients received
adequate preloading with 1000mL of Ringer’s lactate solu-
tion. Patients were advised to cleanse their bowels
the day before the operation. Patients were placed in a
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dorsal lithotomy position. Antibiotics (cefotetan 1 g) were
administered immediately prior to the surgery. Abdominal
cleansing and sterile draping were performed. The umbili-
cal region was cleansed with fine-tipped instruments such
as hemostatic forceps. A RUMI® system uterine manipula-
tor (Cooper Surgical, Trumbull, CT, USA) was utilized
with a balloon tip inserted into the uterine cavity after dis-
infection and sterile draping.

After making a vertical incision of 2 – 2.5 cm on the skin
within the umbilicus, and the subcutaneous tissue was
bluntly dissected using the tip of an instrument such as a
Kelly clamp. The access route into the abdominal cavity was
created by subsequent incisions of the fascia and perito-
neum. The umbilical wound was expanded using an Alexis
retractor (Applied Medical, Rancho Santa Margarita, CA,
USA) or an Endo Keeper (Nelis, Bucheon-si, Gyeonggi-do,
South Korea). For gasless laparoscopy, abdominal wall re-
traction was performed using a J-shaped retractor (DCT
Korea, Seoul, South Korea). A J-shaped retractor was a sur-
gical instrument that was designed for attachment to the
Thompson surgical retractor. The process of abdominal wall
retraction using the J-shaped retractor and attachment to the
Thompson retractor is described in Figure 1. Abdominal
suspension suture was not used in all patients. After com-
pleting abdominal wall retraction, a 30° rigid laparoscope
(5mm) was inserted into the pelvic cavity via the umbilical
incision. When an ancillary port was required, one trocar

was introduced into the suprapubic area. Trendelenburg
position was maintained to clear the bowel in the operative
field. Procedures such as adhesiolysis, appendectomy, and
myomectomy were performed as needed. The surgical pro-
cedures of total hysterectomy, myomectomy, adnexal cys-
tectomy, salpingo-oophorectomy, and salpingectomy were
performed according to standard protocols with no modifi-
cation. After the surgical procedures were completed, the
wound retractor was removed, and the umbilical wound
was closed.

Patient Monitoring and Treatment of Adverse
Effects

All routine monitors for noninvasive blood pressure and
heart rate measurements as well as pulse oximeter (oxy-
gen saturation [SpO2]) were attached, and the baseline
values of vital signs were recorded. To relieve patient anx-
iety during operation, the use of earphones was allowed
if required by the patients. Hypotension (systolic arterial
pressure< 90mmHg), bradycardia (heart rate< 50 beats/
min), hypoxemia (SpO2< 90%), headache, nausea/vomit-
ing, shoulder pain, anxiety, and abdominal pain were
recorded. Hypotension was treated with ephedrine or
phenylephrine. Bradycardia was treated with IV adminis-
tration of 00.5mg atropine, while nausea/vomiting was
treated with IV metoclopramide or ondansetron. Anxiety
was treated with IV midazolam, while shoulder pain or
abdominal discomfort was treated with IV fentanyl or
morphine.

Data Collection

The demographic and physical characteristics of
patients were obtained pre-operatively. Data included
age, height, BMI, parity, previous abdominal surgery,
and tumor marker (CA 125) level. Total operative time,
set up time, estimated blood loss, type of surgery, and
concomitant surgery were recorded. Setup time was
defined as the time from abdominal incision of the um-
bilicus to pathway construction into the abdominal cav-
ity, application of wound retractor, and setting up of
Thompson surgical retractor and J-shaped retractor.
Major complications included urologic, bowel, and ves-
sel injuries. Laparotomy conversion rate, use of addi-
tional trocar, and specific surgical findings (such as
severe pelvic adhesion, mass rupture, and torsion)
were evaluated. Adverse effects during CSEA were also
evaluated.

Figure 1. A J-shaped retractor was designed to fit in with
attachment sites on the thompson retractor. The thompson re-
tractor was mounted on the surgical table with an angled arm
that fits in the joint of a rail clamp, and two J-shaped retractors
are secured to the angled arm with articulation. Manually lifted,
the J-shaped retractor is tightened to secure the working area.
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Statistical Analyses

The data were entered into Microsoft Excel (Microsoft
Corp, Redmond, WA, USA) and analyzed using IBM SPSS
statistical software, version 22 (SPSS Inc, Chicago, IL,
USA). Mean and standard deviation were used for descrip-
tive statistics. The characteristics of the two groups were
compared using Student’s t test and the x 2 test. For com-
parisons involving a small sample size, Fisher’s exact test
was used. A p< 0.05 was considered significant in all sta-
tistical tests.

RESULTS

Thirty patients in the CSEA group and 60 patients in the
GA group were identified during the study period. Table
1 shows the demographics and clinical characteristics of
patients who underwent gasless SPA laparoscopy for two
groups. The overall mean age (year) was 41.4 and 42.6 in
the CSEA and GA group, respectively, which showed no

significant difference (p = .660). There is also no signifi-
cant difference in BMI, parity, or the number of previ-
ous abdominal surgeries between two groups. Previous
cesarean section is the most common type of previous
abdominal surgery.

The characteristics of CSEA are shown in Table 2.
Epidural catheter could be easily introduced in all the
patients, and there were no conversions to GA. CSE block
was performed at L3-L4 interspace in 29 (96.7%) patients
and at L4-L5 interspace in one (3.3%) patient. Peak block
height reached up to the T2 level. Peak block height was
T4 level in 24 patients (80%). During operation, lidocaine
with or without 00.5mg morphine was injected through
the epidural catheter in six patients (20%). All patients
remained conscious throughout the operation without re-
spiratory depression and did not complain of any dysp-
nea. None of the patients showed an elevation of exhaled
CO2 (ETCO2) level by > 20% from baseline. Midazolam
(1mg) was administrated in 12 patients (40%) to relieve
anxiety. Nausea/vomiting requiring antiemetics occurred

Table 1.
Clinical Characteristics of Patients Who Underwent Gasless Single Port Approach Laparoscopy (n = 90)

Variables Under CESA (n = 30) Under GA (n= 60) p Value

Ages (year: mean 6 SD) 41.4 6 11.3 42.66 12 0.660

Body weight (kg, mean 6 SD) 55.66 5.5 58.66 8.9 0.105

Height (cm, mean 6 SD) 159.66 5.4 158.46 5.4 0.363

Body mass index (kg/m2: mean 6 SD) 21.96 2.8 23.36 3.4 0.054

Parity, number (%)

None 10 (33.3) 16 (26.7) 0.511

One 6 (20) 9 (15) 0.596

Two 13 (43.3) 32 (53.3) 0.371

More than three 1 (3.3) 3 (5) 1.000

Previous abdominal surgery, Number (%)

None 16 (53.3) 34 (56.7)) 0.764

One time 7 (23.3) 12 (20) 0.715

Two times 4 (13.3) 10 (16.7) 0.767

More than three times 3 (10) 4 (6.7) 0.682

Previous abdominal surgery type (%)

Cesarean section 10 (33.3) 19 (31.7) 0.873

Appendectomy 3 (10) 3 (5) 0.396

Laparoscopic operation 2 (6.6) 3 (5) 1.000

Myomectomy 0 4 (6.7) 0.297

Liver donor 1 (3.3) 0 0.333

SD, Standard deviation; CESA, Combined epidural spinal anesthesia; GA, General anesthesia.
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in six patients (20%). Hypotension was observed in five
patients (16.7%). IV analgesics were administrated in four
of the patients (13.3%) who had shoulder pain or abdomi-
nal discomfort. Bradycardia occurred in one patient,
which was treated with a single dose of atropine 00.5mg.
No patients were shifted to general anesthesia owing to
adverse effects.

Surgical outcomes are shown in Table 3. The most com-
mon type (54 cases, 60%) of SPA laparoscopic surgery
was adnexal surgery, followed by total hysterectomy (12
case, 20%), and myomectomy (12 cases, 20%) in both
groups. There is no significant difference in specific surgi-
cal findings such as severe pelvic adhesion, mass rupture,
and torsion between the two groups. The mean setup
time from umbilical skin incision to abdominal wall retrac-
tion was lower in the CSEA group (6.8min) than in the
GA group (7.7min) (p = 0.012). The mean hospital stay
was shorter in the CSEA group (4.5 days) than in the GA

group (5.0 day) (p = 0.014). The mean operation time
was 68.9min in the CSEA group and 78.3min in the GA
group, respectively (p = 0.210). There is no significant
difference in estimated blood loss between the two
groups (p = 0.146).

There were two cases (2.2%) of conversion to laparotomy,
which involved severe pelvic adhesion. All gasless SPA
laparoscopies, except three cases, were performed with-
out an additional ancillary port insertion. No serious com-
plications including urologic, bowel, or vessel injuries
were noted in both the groups. There was no case of re-
traction-site abdominal wall injury.

DISCUSSION

Laparoscopic surgery is currently accepted as a feasible
and effective way to treat gynecologic disease. GA has
been regarded as a suitable anesthetic technique for lapa-
roscopic surgery owing to the various effects of pneumo-
peritoneum.1 There are various complications associated
with GA. Sympathetic stimulation caused by stress during
intubation in addition to sympathetic activity occurring
owing to pneumoperitoneum result in hypertensive epi-
sodes in patients. There is always a risk of unexpected dif-
ficult airway and aspiration of gastric contents.

Regional anesthesia such CSEA has been documented to
be equally favorable in laparoscopic surgeries. Regional
anesthesia is advantageous over GA in terms of overall
safety, shorter postoperative stay, lesser emesis, lesser
postoperative pain, and absence of airway manipulation.3

It leads to a faster recovery in immediate postoperative
settings. Nausea and vomiting after GA administered
using an inhalational anesthetic can be minimized.
Regional anesthesia prevents the deterioration of respira-
tory system and facilitates early ambulation. It can be
safely used in older patients with poor cardiopulmonary
function and can be considered for used in emergency
operation of patients who do not maintain a fast. If there
is a fear of a serious side effect resulting from GA or a pre-
viously administered GA, regional anesthesia should be
considered first.

Although, regional anesthesia has advantages overGA, lap-
aroscopy has been performed under GA. Traditionally,
CO2 pneumoperitoneum and Trendelenburg position
were required to maintain the vision of operative field in
laparoscopic gynecologic surgery, which could induce the
risk of aspiration, CO2 gas load, nausea/vomiting, shoulder
pain, and decreased cardiopulmonary function. When
regional anesthesia is applied during conventional

Table 2.
Characteristics of Combined Spinal and Epidural Anesthesia

(n = 30)

Characteristics

Gasless Single Port
Approach Laparoscopy,
n (%)

Conversion to general anesthesia 0

Paresthesia from spinal needle
insertion

0

CSE block

L 3 – 4 29 (96.7)

L 4 – 5 1 (3.3)

Peak sensory level

T 2 1 (3.3)

T 3 5 (16.7)

T 4 24 (80)

Intraoperative adverse event

Anxiety requiring midazolam 12 (40)

Nausea/vomiting requiring
antiemetics

6 (20)

Hypotension (Systolic blood
pressure< 90 mmHg*)

5 (16.7)

Shoulder pain or abdominal discom-
fort requiring analgesics

4 (13.3)

Bradycardia (Heart rate< 50 rate per
minute)

1 (3.3)

Respiratory discomfort 0

*Occurs at least once during operation.
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laparoscopy using CO2 gas, nausea/vomiting and shoulder
pain is main problem to patients. Especially, shoulder pain,
which is referred to as the pain resulting from diaphragm
stretching owing to insufflating CO2, is usual and intoler-
able even to patients under regional anesthesia.9 The dia-
phragm was innervated by cervical roots which are not
covered during regional anesthesia. Intolerable shoulder
pain during surgery is amajor reason that GA is preferred to
regional anesthesia. As a solution to shoulder pain, Sarli et
al. suggested that the use of low-pressure pneumoperito-
neum (< 10mmHg) could decrease incidence and severity
of shoulder pain compared with that associatedwith stand-
ard pressure (> 12mmHg) during laparoscopic cholecys-
tectomy.10 To date, most cases of laparoscopic surgery
under regional anesthesia involve laparoscopic cholecys-
tectomy by using low-pressure pneumoperitoneum.5,6,11

Only few reports regarding laparoscopic appendectomy
have been published.7,12 There are limited reports in the lit-
erature about laparoscopy under regional anesthesia per-
formed in the field of gynecology.13,14 Singh et al. studied
50 patients who underwent regional anesthesia-based lap-
aroscopic surgery and reported that all laparoscopic sur-
geries were successfully performed under regional
anesthesia using intrathecal fentanyl and low-pressure
pneumoperitoneum, except in two cases (4%). However,

42 (84%) of the 50 patients underwent laparoscopic chole-
cystectomy and only 8 (16%) underwent laparoscopic hys-
terectomy.13 Moawad et al. reported a case of total
laparoscopic hysterectomy performed under epidural an-
esthesia in a patient who required regional anesthesia
owing to previous side effects such as persistent dizziness
and cognitive change over several days after deep
sedation.14

The high frequency of regional anesthesia in laparoscopic
cholecystectomy can be attributed to the patient’s posture.
Laparoscopic cholecystectomy is performed in the reverse
Trendelenburg position, whereas gynecological surgery is
performed in the Trendelenburg position. Laparoscopic ap-
pendectomy is also performed in the Trendelenburg posi-
tion, but there are lesser constraints for this procedure
because the operation time in laparoscopic appendectomy
is shorter than that in gynecologic surgery. Consequently,
the Trendelenburg position and the use of CO2 gas are the
two major factors that make application of regional anesthe-
sia challenging in laparoscopic surgery. It is inevitable to
assume a Trendelenburg position to secure surgical vision.
The use of low-pressure pneumoperitoneum for regional
anesthesia might be helpful for reducing the effects of this
anesthesia on cardiovascular function, but the extent of

Table 3.
Surgical Outcomes of Gasless Single Port Approach Laparoscopy (n = 90)

Variables Under CESA (n = 30) Under GA (n= 60) p Value

Type of surgery, Number (%)

Adnexal surgery* 18 (60) 36 (60) 1.000

Hysterectomy 6 (20) 12 (20) 1.000

Myomectomy 6 (20) 12 (20) 1.000

Specific surgical finding, Number (%)

Severe pelvic adhesion 3 (10) 6 (10) 1.000

Mass rupture 1 (3.3) 3 (5) 1.000

Torsion 1 (3.3) 0 0.333

From incision to setup time (minute, mean 6 SD) 6.86 1.8 7.76 1.9 0.012

Operation Time (minute, mean 6 SD) 68.96 27 78.36 35.9 0.210

Estimated Blood loss (ml, mean 6 SD) 96.76 84 140.56 152.4 0.146

Hospital stay (day, mean 6 SD) 4.56 0.6 5.06 1.1 0.014

Laparotomy conversion, Number (%) 1 (3.3) 1 (1.7) 1.000

Use of additional trocar (two port), Number (%) 1 (3.3) 2 (3.3) 1.000

Major complications** None None -

*Include cystectomy, salpingectomy, and salpingo-oophorectomy.
**Include urologic, bowel, and vessel injuries.
SD, standard deviation; CESA, combined epidural spinal anesthesia; GA, general anesthesia.
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reduction may be insufficient. Therefore, gasless laparo-
scopy can be an alternative to conventional laparoscopy
that uses CO2 gas; the former technique can thus help avoid
the potential negative effects of pneumoperitoneum such as
cardiopulmonary dysfunction and shoulder pain. In this
study, gasless SPA laparoscopy was performed to overcome
these drawbacks with the patient being fully awake. We
successfully performed gasless SPA laparoscopy in 30
patients under CSEA without any major complications and
the need for converting to GA although one patient under-
went laparotomy owing to severe pelvic adhesion.

Laparoscopic surgery under regional anesthesia can be
potentially associated with the risk of a lack of adequate
abdominal relaxation which obstructs the surgeon’s ability
to view the abdominal organ clearly and perform surgery.
During laparoscopic surgery performed using CO2 gas
under GA, muscle relaxation facilitates peritoneal insuffla-
tion and maintains an operative field.15 However, no prob-
lems related to the lack of abdominal relaxation have been
reported in most of the articles, including this study. It is
difficult to breathe in the presence of pneumoperitoneum
and the viscera under regional anesthesia. The weight
exerted by the omentum and viscera on the diaphragm
might cause serious problems especially in obese patients.
In severe cases of obesity, regional anesthesia should be
administered with caution. Moreover, it may be difficult to
secure surgical vision in obese patients, making the imple-
mentation of gasless laparoscopy also difficult. In this rea-
son, obese patients were avoided showing that mean BMI
(kg/m2) of patients included in this study was 21.9 in the
CESA group and 23.3 in the GA group. BMI in the GA
group is higher than in CSEA showing borderline signifi-
cance (p = .054), which might be associated with lower
mean setup time from umbilical skin incision to abdominal
wall retraction in the CSEA group (p = .012). In addition,
gasless laparoscopic surgery under CSEA was performed
mainly in the latter part of the study, which is presumed to
have contributed to the reduction of the mean setup time
for the CSEA group.

The main problem of regional anesthesia in the Tren-
delenburg position is paralysis of the primary expiratory
muscle. Placement of patients in the Trendelenburg
position after administration of regional anesthesia can
induce high spinal anesthesia, which can lead to short-
ness of breath and respiratory dysfunction. For maximal
safety, an experienced anesthesiologist should attend
and be prepared to convert to GA immediately in the
event of complications. Several reports in the literature
have suggested that the respiratory mechanism remains
intact, and the respiratory muscle is unaffected under

regional anesthesia. Ventilatory parameters and arterial
blood gases without CO2 accumulation were main-
tained.16–18

The success of laparoscopic surgery under regional anes-
thesia depends on appropriate management of pain and
anxiety as well as adequate ventilation because the patient
is fully awake. We presented music by earphones to relieve
patient anxiety during operation. Communication between
the anesthesiologist and patient during surgery can help
reduce patient anxiety. Although anxiety could be dealt
with medications such as midazolam or propofol, the
patient’s consciousness was maintained in order to check
for paralysis of the expiratory muscle to avoid the risk of
aspiration in this study.

We successfully performed SPA gasless laparoscopy
under CSEA without encountering any major complica-
tions. This approach can offer a valuable option to cer-
tain patients with poor cardiopulmonary function.
Actually, this study included one patient who had his-
tory of old myocardial infarction and coronary stent
insertion (data not shown). CSEA is a safe and feasible
option for nonobese patients undergoing gasless lapa-
roscopic surgery in gynecologic field because gasless
laparoscopy can help avoid the potential negative
effects of CO2. Gasless laparoscopy under CSEA can be
difficult for gynecologic oncology procedures or gyne-
cological surgeries with severe adhesions.

The limitations of this study are associated with its retro-
spective design and small study population derived from
a single institution. In the future, well-designed prospec-
tive, controlled studies investigating the physiologic
advantages of gasless laparoscopy under CSEA are
required to verify our findings.
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