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ABSTRACT

Background and Objectives: Operative laparoscopy is
generally performed under general anesthesia. Local an-
esthesia and conscious sedation may be useful in select
short procedures. In the present study, we evaluated
safety and efficacy of operative laparoscopy under con-
scious sedation.

Methods: Retrospective observational study evaluating
patients undergoing gynecologic laparoscopy. Laparos-
copy under conscious sedation was performed for each
patient with umbilical direct insertion of a 12-mm port,
followed by 2 ancillary ports at 1 cm medially to the
anterior superior iliac spine. Conversion to conventional
laparoscopy or laparotomy was recorded. Conscious se-
dation was obtained using Remifentanil and Propofol,
administered by an infusion system based on pharmaco-
kinetic and pharmacodynamic models. Local anesthesia

was administered at port insertion sites and for paracer-
vical block. Pain intensity was evaluated with the Visual
Analog Scale (VAS). Adverse events and drug concentra-
tions throughout the procedure were retrieved.

Results: Our study population included 166 patients.
They underwent laparoscopic unilateral versus bilateral
salpingo-oophorectomy, ovarian cystectomy, bilateral sal-
pingo-oophorectomy and omentectomy for a borderline
ovarian tumor, myomectomy; or underwent surgery for
unexplained infertility evaluation, pelvic pain, staging of
ovarian cancer. Mean duration of pneumoperitoneum was
22.3 � 7.2 min. Rate of conversion to laparoscopy under
general anesthesia was 17/166 (10.2%) and there were
only 3 cases of patients with low tolerability to the pro-
cedure. No severe adverse events occurred. Hospital dis-
charge occurred in all unconverted cases after 6 to 18 h.

Conclusions: Operative laparoscopy under conscious se-
dation and local anesthesia appears to be a feasible tech-
nique in gynecologic surgery with no adverse patient
outcomes.

Keywords: Conscious sedation, Laparoscopy, Minimally
invasive surgery.

INTRODUCTION

In gynecologic surgery, operative laparoscopy is com-
monly performed under general anesthesia to ensure ad-
equate abdominal muscle relaxation for induction of
pneumoperitoneum (PNP), allow safe placement of lapa-
roscopic ports, and assist with bowel mobilization during
Trendelenburg position.1 Endotracheal intubation is ben-
eficial to avoid aspiration and respiratory complications
secondary to the induction of general anesthesia and
PNP.1 However, laparoscopy has been performed on
awake patients with administration of local anesthesia at
the surgical sites for postoperative pain management.2–6

With only local anesthesia, the abdominal cavity is not
anesthetized, and patients can experience a vagal re-
sponse and discomfort. To compensate, the surgeon
needs to minimize peritoneal insufflation with reduced
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intraperitoneal pressure and time of PNP to avoid patient
discomfort.2–6

The development of videolaparoscopy by Dr. Camran
Nezhat, using optics and instruments smaller than 5 mm in
diameter, has facilitated conscious procedures with im-
proved visualization and decreased surgical trauma.4–7

However, other limiting factors such as patient anxiety
and pain tolerance with port insertion and PNP can affect
a patient’s ability to undergo a conscious procedure.3

Therefore, conscious sedation is administered as an ad-
junct with intravenous agents such as opioids or hypnotics
to decrease patient pain and anxiety.8

It is important for providers to familiarize themselves with
the indications, risks, and route of administration of sed-
atives. From a pharmacokinetic standpoint, it is important
that anesthetic drugs have a rapid onset of action, are easy
to titrate, provide adequate analgesia, have minimal ef-
fects on the cardiovascular and respiratory systems, allow
for quick recovery, and cause minimal postoperative nau-
sea and vomiting (PONV).9–133 At present, no single agent
has all of the aforementioned qualities and a combination
of different medications are needed to achieve these de-
sired goals.14–17 Moreover, available infusion systems,
based on pharmacokinetic and pharmacodynamic mod-
els, may help to maintain and adjust depth of sedation
through accurate monitoring and prediction of drug con-
centrations at the effect site and to minimize adverse
events.18–24

Surgical technique must also be adjusted during laparos-
copy with conscious sedation; surgeons must consider
that, in absence of general anesthesia, there is no suppres-
sion of bowel peristalsis, and a higher hypothetical risk of
bowel injury.25

Rosati et al. recently published a case series with 5 pa-
tients undergoing bilateral salpingo-oophorectomy under
conscious sedation.26 In that report, we labeled the seda-
tion procedure Operative Laparoscopy in Conscious Se-
dation (OLICS). This retrospective observational study is
focused on the feasibility and safety profile in a larger
cohort of selected patients undergoing operative laparos-
copy under conscious sedation with administration of
local anesthesia.

METHODS

Data Collection

Patient data was retrospectively collected on 166 patients
undergoing operative laparoscopy using local anesthesia

and conscious sedation between July 2015 and July 2019.
Patient demographics, indication for surgery, duration of
PNP, and duration of surgery were collected. We recorded
the proportion of patients with adverse intraoperative
events (including hypotension and hypoxemia), rate of
conversion from conscious sedation to general anesthesia,
and postoperative complications. Propofol and Remifen-
tanil concentrations at specific operative time points (in-
jection of local anesthesia, port insertion, PNP induction,
and central surgical time) were collected if available. Pa-
tient satisfaction scores also were collected.

Conversion to standard laparoscopy under general anes-
thesia or laparotomy was recorded.

Final approval of retrospective data collection was ob-
tained from the local ethics committee on April 28, 2016.
All patients signed an informed consent to undergo anes-
thesia at our unit, including permission to start the proce-
dure under local anesthesia and conscious sedation with
the option to switch to general anesthesia in the event of
poor patient tolerance or surgical indication. A full expla-
nation of the procedure and events surrounding surgery
was provided at time of consent.

Sedation Procedures

All subjects underwent appropriate preoperative fasting. On
arrival in the operating room (OR), an intravenous catheter
was placed and normal saline was given at the rate of 4
ml/kg/h. One to 2 mg of Midazolam was administered in-
travenously unless contraindicated. The Dräger anesthesia
systems (Zeus) and monitoring systems (Infinity C700) were
used in combination with B. Braun pumps connected to the
2 dimensional and time trends display, Smart Pilot® View
(Drager, Lubeck, Germany) (Figure 1). Propofol and
Remifentanil concentrations were manually set. The Smart
Pilot® View displays prospectively calculated concentrations
at the effect site using advanced mathematical modelling
algorithms based on pharmacokinetic and pharmacody-
namic models, Schneider for Propofol27–28 and Minto for
Remifentanil,29–30 and depicts the interactions between the
two drugs.31–32 It also displays the stage of sedation the
patient is currently at and will be.2,31 Beyond the parameters
measured (electrocardiography, heart rate, blood pressure,
oxygen saturation, capnography) and depth of sedation by
Bispectral Index (BIS),33–34 an instant numerical calculation
(0–100) of the synergistic effects of hypnotics and analgesics,
called the Noxious Stimulus Response Index (NSRI), was
reported.35–37

Infusions were set according to the patient’s age and body
weight. The rate of Propofol infusion ranged between 2 to
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4 mg/kg/h, while the rate of Remifentanil infusion ranged
between 0.05 to 0.1�g/kg/min. Local anesthesia was ad-
ministered both at the cervix and port insertion sites,
generally after 5 min of infusion. The infusions of Propofol
and Remifentanil were stepwise titrated to achieve the
desired level of sedation and analgesia. Importantly, the
depth of sedation was increased at certain stages of sur-
gery, such as port insertions and peritoneum distension,
by varying the infusion rates of each drug. Supplemental
oxygen via a face mask was provided at deeper levels of
sedation as needed. Effect site concentration of Propofol
and Remifentanil, BIS, NSRI, heart rate, systolic blood
pressure, and oxygen saturation were collected at base-
line, during administration of local anesthesia, during port
insertion, during PNP induction, at the start of the proce-
dure, and mid-surgery.

Pain was quantified using a VAS from awake patients at
the time of local anesthesia administration, during port
insertions and induction of PNP, at the end of the proce-
dure, and 30 min postoperatively. Other parameters (BIS
and NSRI) were collected to monitor the patient during
deep sedation. Patients who met the Post-Anesthetic Dis-
charge Scoring System (PADSS) discharge criteria were
transferred directly from the OR to a ward.38 Our routine

postoperative analgesia consisted of Paracetamol 1000 mg
IV, Ketorolac 30 mg IV, and Tramadol 50 to 100 mg IV.
Patients also received Ondansetron 4 mg and Ranitidine
50 mg with all doses titrated according to age.

Surgical Procedures

All surgical procedures were performed by two gyneco-
logic surgeons, M.R. and S.B. Patients were placed in the
low lithotomy position with the arms along the body,
using warm blankets on the upper body. The abdomen
and vagina were gently prepared with warmed betadine
solution, and a Foley catheter 14G coated with 1% lido-
caine gel was placed in the bladder. One percent Mepi-
vacaine (10 ml) was injected at the 3, 9, and 12 o’clock
positions of the cervix, after the surgeon gently pulled the
plunger of the syringe to ascertain that the needle was not
in a blood vessel. The umbilical area was radially injected
with approximately 5 ml of 1% Mepivacaine and 5 ml of
0.5% Levobupivacaine. Ten ml of 1% Mepivacaine and 10
ml of 0.5% Levobupivacaine were later injected at the
lateral port sites 1 cm medial to the anterior superior iliac
spine bilaterally. Once we achieved adequate regional
anesthesia, a 12 mm skin infraumbilical incision was made
and a 12 mm cannula was placed using the direct access

Figure 1. The Smart Pilot® View displays prospective calculated concentrations at the effect site.
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technique while gently lifting the anterior abdominal
wall.39–40 The abdomen was insufflated with CO2 gas at a
maximum pressure of 8 mm Hg. A 12 mm laparoscope
with an operative channel (Karl Storz GmbH, Tuttlingen,
Germany) was used. The patient was placed in a gentle
Trendelemburg position (max 15°). In order to obtain one
more operative channel, a 90° angle laparoscope was
used. One or two ancillary ports were placed, under direct
laparoscopic visualization, through 5 mm skin incisions 1
cm medially to the anterior superior iliac spine. Insuffla-
tion pressure was 8 mm Hg, for up to 30 min. A grasper
was inserted through the right ancillary cannula for ma-
nipulation of bowel or adnexa, the suction-irrigator was
introduced through the left ancillary cannula and the bi-
polar forceps were introduced through the operative
channel of the laparoscope. Multifunctional instruments,
such as the ENSEAL® 45 cm device (Ethicon Endo-Surgery
Inc, Cincinnati, OH, USA) or the LigaSure® 44 cm device
(Covidien, Dublin, Ireland), inserted through the opera-
tive channel of the laparoscope were used as an alterna-
tive to standard bipolar forceps in order to optimize timing
of the procedures.

Laparoscopies were performed for multiple indications
including Breast Cancer (BRCA) 1–2 gene mutation, ovar-
ian cyst, chronic pelvic pain, infertility, borderline ovarian
tumor, ovarian cancer, and subserosal myomas. Diagnos-
tic laparoscopy was performed on all patients to evaluate
the presence of adhesions, endometriosis, ovarian cysts,
and peritoneal carcinomatosis in advanced stage ovarian
cancer. Moreover, in all patients with infertility, a chro-
moperturbation was also performed to evaluate tubal pa-
tency, and all patients with chronic pelvic pain underwent
laparoscopic pain mapping, during which the patient was
able to speak with the surgeon and the anesthesiologist to
identify painful trigger points.41–42 In five patients with
pelvic pain, a Laser Uterosacral Nerve Ablation (LUNA)
procedure was performed by using a CO2 laser (Smart
Clinic 50w, DEKA, Florence, Italy) attached to the opera-
tive laparoscope.

Adhesions and endometriosis were diagnosed in 33 pa-
tients with chronic pelvic pain and infertility, and they
were ablated by using a CO2 laser (Smart Clinic 50w,
DEKA, Florence, Italy).43–44 Fifteen infertile patients with
polycystic ovarian syndrome underwent ovarian drilling.
Salpingo-oophorectomy was performed by using multi-
functional instruments, such as the ENSEAL® 45 cm de-
vice (Ethicon Endo-Surgery Inc, Cincinnati, OH, USA) or
the LigaSure® 44 cm device (Covidien, Dublin, Ireland),
inserted through the operative channel of the laparo-
scope. When necessary, surgical specimens were ex-

tracted using a 10 cm endobag inserted through the 12
mm umbilical port while a 5 mm optic was inserted into
the 5 mm left cannula.

In case of a borderline ovarian tumor, omentectomy was
also performed together with bilateral salpingo-oophorec-
tomy by using the Ligasure® 44 cm device (Covidien,
Dublin, Ireland).

Enucleation of ovarian cysts were performed successfully
without spillage by using the CO2 laser (Smart Clinic 50w,
DEKA, Florence, Italy). The atraumatic development of
the plane between the cyst wall and the ovarian tissue was
an important first step. The ovarian cortex was incised by
CO2 laser, using a Kelly forceps as backstop after it was
introduced between the capsule and the ovarian cortex.
Traction was gently applied to the cyst wall with counter-
traction on the ovarian cortex. Finally, the unbroken cyst
was placed in a 10 cm endobag, as above described, and
then extracted. If the specimen was too large to remove
through the existing incisions, cyst fluid was aspirated
inside the endobag prior to removal.

Laparoscopic myomectomy was performed for subserosal
myomas. Vascular pedicles of the myomas were coagu-
lated and cut by using multifunctional devices, while the
coagulation of the uterine wall was performed with bipo-
lar forceps. A 10 cm endobag was inserted through the 12
mm umbilical port. The edges of the bag were extracted,
removing the cannula through the umbilical incision and
extending the diameter of the incision to 2 to 2.5 cm.
Surgical specimens were safely morcellated in the endo-
bag using a knife and two Kocher clamps with no spread
of surgical specimens into the abdominal cavity.

Finally, laparoscopy was performed to evaluate the ability
to resect advanced ovarian cancer according to the Fagotti
score or to perform a peritoneal/ovarian biopsy.45

Statistical Analysis

Continuous variables were reported as a mean and stan-
dard deviation (SD). Categorical variables were reported
in frequency and percentage (%). All statistical calcula-
tions were performed using the Stata 10.1 Software pack-
age (Stata Corp., College Station, TX, USA, 2007).

RESULTS

Between July 2015 and July 2019, 166 patients undergoing
laparoscopy under conscious sedation were included in
the study. Patient characteristics are summarized in Table
1. Mean age was 44.4 � 12.2 years old (range 27 to 79

Operative Gynecological Laparoscopy Under Conscious Sedatation, Rosati M et al.

4April–June 2020 Volume 24 Issue 2 e2020.00020 JSLS www.SLS.org



years old). American Society of Anesthesiologists (ASA)
score was 1 to 3 (70.5% ASA 1, 28.3% ASA 2, 1.2% ASA 3)
and mean BMI was 22.8 � 3.0 (range 18 to 35). The most
frequent surgical procedure was laparoscopic bilateral
salpingo-oophorectomy (due to presence of BRCA-1 gene
mutation, ovarian cysts, ovarian teratoma, or ovarian bor-
derline cancer with omentectomy), followed by laser ab-
lation of endometriosis for infertility or pelvic pain (Table
2). Duration of PNP was 22.3 � 7.2 min, with duration of
surgery ranging from 20 to 58 min, which is equivalent to
the operative times reported in the literature for the same
procedures in conventional laparoscopy.

No surgical postoperative complications occurred in our
study, defined as either early (within 30 d) or late (over
30 d) according to the Memorial Sloan Kettering Cancer
Center complication scale. Estimated blood loss (EBL) was

�100 ml in all cases. No clinically significant hypotensive
episodes occurred intraoperatively or postoperatively.

Concentrations of Propofol and Remifentanil and percent-
ages of patients maintaining spontaneous breathing and
verbal contact at baseline (T0), port insertions (T1), PNP
induction (T2) and central surgical time (T3) are shown in
Figure 2. Inadequate spontaneous ventilation was related
to higher concentrations of drugs infused to manage port
insertion and PNP induction and was successfully man-
aged with brief bag-valve-mask ventilation and/or reduc-
tion of drug concentrations. All patients were able to
speak with the surgeon and/or the anesthetist shortly after
lowering the concentration of Propofol and Remifentanil,
whenever necessary during the procedure.

Rate of conversion to conventional laparoscopy was 17
out of 166 (10.2%); only 3 conversions were due to low
tolerance with the procedure; the other 14 were due to
intraoperative findings (Table 3). Optimal pain control
was reported in all cases, with VAS score �4 when re-
ported. No episodes of PONV occurred. No patients re-
quired additional analgesic drugs before discharge. All
women reported high to very high satisfaction. PADSS at
discharge were all �9. Patients were discharged within
18 h of the procedure in all cases not converted to general
anesthesia (mean discharge time 11.5 � 3.8 h).

DISCUSSION

In the last two decades, the number of gynecologic pa-
thologies that can be surgically treated with laparoscopy
under conscious sedation and local anesthesia has greatly
increased.2,3,4,8,46–48 Conscious sedation offers the advan-
tage of the patient being mostly awake or quickly arous-
able, and breathing spontaneously (Table 4); further-
more, fast-track recovery may decrease hospitalization
costs.3,49

Our group recently published a case series of 5 patients
undergoing bilateral salpingo-oophorectomy under con-
scious sedation [26]. In that report, we labelled the seda-
tion procedure with the acronym OLICS (Operative Lap-
aroscopy In Conscious Sedation), as all 5 patients
included were able to follow their surgical procedures on
the monitor. Patients could speak with the surgeon and
the anesthetist whenever needed such as during pain
mapping performed to identify the trigger points of
chronic pelvic pain.26 In the present study, we report a
larger patient cohort obtained using the same procedure
on patients with different surgical indications. In the cur-
rent study, a higher level of sedation was required for port

Table 1.
Patient Characteristics Included in Our Study

Variable Mean � SD or N (%)

Age (yr), mean � SD 44.4 � 12.2

Preoperative BMI, mean � SD 22.8 � 3.0

ASA class

1 117

2 47

3 2

Comorbidities 26

Hypertension 16

Diabetes 6

Ascites 4

BMI, body mass index; ASA, American Society of Anesthesiol-
ogy; PNP, pneumoperitoneum.

Table 2.
Procedures Performed Under Conscious Sedation

Salpingo-oophorectomy (unilateral or bilateral) 74

Salpingo-oophorectomy and omentectomy 1

Enucleation of ovarian cyst 4

Laparoscopic myomectomy 7

Ovarian cancer triage- peritoneal or ovarian biopsies 27

Ovarian drilling 15

Laser ablation of endometriosis 33

L.U.N.A. procedure 5
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insertions and PNP induction. This was carried out, how-
ever, without reducing the safety profile of the procedure;
therefore, the patients could transition from a conscious
sedation to a deeper sedation whenever needed, in ac-
cordance with ASA definitions for continuum of depth of
sedation.50–51

Successful operative laparoscopy under conscious seda-
tion in our series was related to several factors. Most of the
patients who underwent OLICS had an ASA 1 to 2, a BMI
�25, no history of pelvic surgery, were well-motivated to
avoid general anesthesia, and were well-informed about
the procedure. To decrease patient anxiety, a full expla-
nation of the procedure and preoperative and postoper-
ative expectations were reviewed with the patient.52–53

Quality of sedation was important to complete the proce-
dure under conscious sedation. The combination of
Propofol as a hypnotic agent and Remifentanil as an an-

algesic agent represented an appealing combination for
tailored sedation.9,13,54–54 Advantages of our procedure
include rapid induction, maintenance of anesthesia, rapid
emergence, adequate pain control, and adequate sedation
that can allow patients to be readily arousable. It lacks
unwanted side effects such as nausea, vomiting, and shiv-
ering. Combined with low dose Propofol, Remifentanil
provides synergistic analgesia with local anesthesia,
thereby enhancing patient comfort during the surgical
procedure without compromising hemodynamic stabil-
ity.55–56 Optimal pain control was obtained in all cases, as
documented by the adequate VAS scores obtained at all
evaluated time points.

Furthermore, the choice of infusion technique may have
been clinically significant and affected patient tolerability
of the procedure. In clinical practice, manual infusion of
boluses leads to multiple peaks and troughs of drug con-
centrations, possibly inducing more episodes of cardio-
vascular and respiratory depression.19,55 In contrast, infu-
sions based on a Pharmacokinetic/Pharmacodynamic
model system provided steady-state drug concentrations
that avoided drug overshooting.21–24,31 In addition to the
measured parameters, such as heart rate and blood pres-
sure, the software displays the chronological sequence of
the applied pharmaceuticals and their effects in a two-
dimensional representation. This means that the anesthe-
siologist may be aware – like a pilot – at which calculated
stage of sedation the patient is and what is the prediction
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Figure 2. Propofol and Remifentanil effect site concentrations and corresponding percentages of spontaneous breathing and verbal
contact.

Table 3.
Indications for Conversion to General Anesthesia

Low tolerance to the procedure 3

Pelvic adhesions 7

Endometriosis treatment 3

Intramural uterine myoma treatment 1

Poor surgeon work space 3

Total 17
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for the immediate future.31,57 Additionally, this device dis-
plays the optimal drug concentration ratio for a given
effect in the average patient.57 As a consequence, it ap-
pears to be an ideal tool for a safe approach to managing
sedation in operative laparoscopy, allowing fast changes
of sedation level and analgesia (Table 4), to accommo-
date painful surgical stimuli and specific patient require-
ments.

However, to make the procedure feasible, expert and fast
execution of the surgical technique was key. To minimize
stress during the procedure, the ancillary ports were lim-
ited to only two (omitting the 10-mm suprapubic cannula
typically used in our unit in this type of operation). With
the same purpose, the multifunctional devices were help-
ful instruments, allowing for simultaneous cutting and
sealing.26 Low pressure of PNP (8 mm Hg) and gentle
Trendelenburg position (15 degrees) were other key is-
sues for maintenance of spontaneous breathing and min-
imizing heart complications and patient discomfort. Low
pressure PNP may help decrease post-operative abdomi-
nal pain, shoulder pain, and PONV.26,58–60

On the other hand, careful patient selection criteria is
required because of the time constraint associated with
conscious sedation (�30 min PNP), which precludes its
utilization in cases with longer operational times and sur-
gical complexity. Secondly, in our experience it may be
offered only to patients with no prior history of pelvic
surgery, BMI �30, and with minimal comorbidities. There
is no augmentation in perceived pain levels during bowel,
uterine, or tubal manipulation, allowing the surgeon to
freely perform surgery. There was no evidence of direct
correlation between the operating steps and patient dis-
comfort, whereas it seems to depend more on the depth
of sedation. Peristalsis and patient awareness represented
a limitation to the surgical procedure in only few cases
(Table 3), while the majority of conversions to standard

laparoscopy were linked to pelvic adhesions, endometri-
osis treatment, or myomectomy for intramural myoma
which prolonged the surgical time.

Our present study highlights that operative laparoscopy
with conscious sedation and local anesthesia may be a
feasible and safe alternative for patients undergoing low
complexity and short-duration gynecological surgery,
with improved patient recovery and decreasing hospital-
ization stay. Future studies should examine the safety and
efficacy of operative laparoscopy with conscious sedation
and local anesthesia, ideally with as a multicenter trial
encompassing several gynecologists, to corroborate our
findings.

References:

1. Nezhat CR, Nezhat F, Luciano A, Siegler A, Metzger D, Nezhat
CH. Operative Gynecologic Laparoscopy. Principles and Tech-
niques. Anesthetic considerations specific to laparoscopy. Pub-
lished by McGrow-Hill Inc. 1995:71–73.

2. Palter SF, Olive DL. Office microlaparoscopy under local
anesthesia for chronic pelvic pain. J Am Assoc Gynecol Laparosc.
1996;3(3):359–364.

3. Gupta L, Sinha S, Pande M, Vajifdar H. Ambulatory laparo-
scopic tubal ligation: a comparison of general anesthesia with
local anesthesia and sedation. J Anaesth Clin Pharmacol. 2011;
27(1):97–100.

4. Nezhat C, Nezhat F, Nezhat C, Seidman DS. Operative lapa-
roscopy: redefining the limits. JSLS. 1997;1(3):213–216.

5. Demco LA. Patient-assisted laparoscopy. J Am Assoc Gynecol
Laparosc. 1996;3(Supplement 4):S8.

6. Demco L. Effect of heating and humidifying gas on patients
undergoing awake laparoscopy. J Am Assoc Gynecol Laparosc.
2001;8(2):247–251.

7. Zullo F, Pellicano M, Zupi E, Guida M, Mastrantonio P and
Nappi C. Minilaparoscopic ovarian drilling under local anesthe-

Table 4.
Continuum of Depth of Sedation. Definition of General Anesthesia and Level of Sedation/Analgesia.

Minimal Sedation
Anxiolysis

Moderate Sedation/Analgesia
(“Conscious Sedation”)

Deep Sedation/Analgesia General Anesthesia

Responsiveness Normal response
to verbal
stimulation

Purposeful response to verbal
or tactile stimulation

Purposeful response following
repeated or painful
stimulation

Unarousable even with
painful stimulus

Airway Unaffected No intervention required Intervention may be required Intervention often
required

Spontaneous Ventilation Unaffected Adequate May be inadequate Frequently inadequate

Cardiovascular Function Unaffected Usually maintained Usually maintained May be impaired

7April–June 2020 Volume 24 Issue 2 e2020.00020 JSLS www.SLS.org



sia in patients with polycystic ovary syndrome. Fertil Steril.
2000;74(2): 376–379.

8. Pellicano M, Zullo F, Fiorentino A, Tommaselli GA, Pal-
omba S, Nappi C. Conscious sedation versus general anesthe-
sia for minilaparoscopic gamete intra-fallopian transfer: a pro-
spective randomized study. Hum Reprod. 2001;16(11):2295–
2297.

9. Urman RD, Kay AD. Moderate and deep sedation in clinical
practice. Cambridge, UK: Cambridge University Press; 2012.

10. Servin FS, Billard V. Remifentanil and other opioids. Handb
Exp Pharmacol. 2008;182:283–311.
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