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Abstract

Background: This study aims to validate the use of gabapentin in
peri-operative pain management for outpatient gynecological (GYN)
office procedures using surgical abortion at gestational ages less than
24 weeks.

Methods: We conducted a double-blind, randomized, placebo-con-
trolled trial of gabapentin in an ambulatory surgical abortion center.
Eligible participants were patients 18 years of age and older, English
or Spanish speaking, seeking a surgical elective abortion with pain
management consisting of local anesthesia and intravenous sedation
at gestational ages from 5 to 23 6/7 weeks. The study site was Birth
Control Care Center, an affiliated clinic with the University of Nevada
Las Vegas School of Medicine. Patients received routine pain control
plus either placebo or gabapentin 600 mg 1 - 2 h prior to surgery. The
primary outcome measured was post-operative pain scores using a
100-point (100 mm) visual analog scale at 5 min after the procedure.
Additionally, pain scores were obtained at 30 min and 24 h post-pro-
cedure. Other secondary outcomes measured were nausea and vomit-
ing at 5 min and 24 h post-procedure.

Results: From May 2017 to March 2018, 219 patients were recruited
to this study from 400 patients who were offered participation. A total
of 109 were randomized to gabapentin and 110 were randomized to
placebo. Demographic characteristics, pregnancy history and general
health conditions were similar. Pain scores at 5 min, 30 min and 24 h
after the procedure were not significantly different between arms (P =
0.28), though pain was reported to decrease between 30 min and 24
h post-procedure (P < 0.001) for both groups. Nausea and vomiting
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were also not significantly reduced in the gabapentin group (P = 0.32
and 0.47), respectively.

Conclusions: Patients who received gabapentin, in combination with
the routine intravenous pain control and local anesthesia for office-
based surgical abortion did not experience less pain at 5 min, 30 min,
nor at 24 h after the procedure, compared to the placebo group. Gabap-
entin did not appear to reduce pain at 24 h after the procedure and is
therefore unlikely to reduce narcotic use in this clinic sample treated
with intravenous (IV) sedation. Further, gabapentin was not useful to
reduce nausea and vomiting post-operatively in this clinic sample.

Keywords: Gabapentin; Peri-operative pain; Pain relief; Gynecol-
ogy; Surgery

Introduction

Pain management during gynecological office surgical proce-
dures relies on paracervical local anesthesia with or without
intravenous sedation. General anesthesia used in some settings
has both limited availability, higher risks and costs [1]. Despite
these regimens, women undergoing in-office gynecological
surgical procedures continue to report moderate pain during
and/or after procedures [2]. Efforts to find more effective regi-
mens have been unsuccessful [3, 4].

The use of gabapentin for the amelioration of peri-opera-
tive pain has been well demonstrated in numerous studies. A
systematic review of 22 randomized controlled trials (RCTs)
involving different surgical procedures demonstrated that a
single dose of pre-operative gabapentin significantly reduced
opioid consumption [5] and that given prior to hysterectomy or
cesarean delivery resulted in significantly reduced pain scores
[6, 7]. Gabapentin is a Food and Drug Administration (FDA)
approved medication that is well tolerated and also appears to
reduce nausea and vomiting, a common problem among pa-
tients undergoing different surgical procedures [6]. Overall,
gabapentin is a safe drug. The most common side effects are
noted to be dizziness, fatigue, somnolence, ataxia, peripheral
edema, nystagmus, nausea and vomiting, headache, weight
gain, asthenia, and amblyopia. Most of these side effects are
associated with chronic usage. Other very rare side effects may
include multi-organ sensitivity, withdrawal seizures (if given
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for epilepsy), drug reaction with eosinophilia and systemic
symptoms (DRESSs), and suicidal behavior [5]. Drug interac-
tions are both rare and mild if at all present. The peak plasma
levels occur at 2 h and the half-life is 5 - 7 h.

The low cost and well-tolerated medication could vastly
improve pain management in outpatient surgical settings im-
pacting hundreds of thousands of women each year and may
also be useful in other minor surgery settings as well. Gabap-
entin’s off-label uses have been well documented [8].

Our study sought to validate the use of gabapentin in the
peri-operative pain management for outpatient office-based
elective surgical abortion up to 23 6/7 weeks gestation by ul-
trasound. We speculated that adding a single dose of 600 mg
gabapentin 1 - 2 h prior to the procedure to usual pain con-
trol regimens could reduce pain associated with the surgical
procedure. Further, we believed that pre-operative gabapentin
might reduce nausea, vomiting, and anxiety with few or no
side effects.

Patients and Methods

Procedures and patient enrollment

This study (all procedures, forms, consents, treatments, data
storage, and reporting) was approved by the University of
Nevada, Reno Institutional Review Board (#734274) and we
complied with all ethical standards for human studies research
(all members CITI certified). We used a double-blind placebo
controlled trial of gabapentin in the setting of an ambulatory
surgical abortion center (Birth Control Care Center, Las Vegas,
NV, USA) where patients received routine intravenous seda-
tion (IVS) consisting of midazolam 4 mg, fentanyl 100 pg,
and local para-cervical 1% lidocaine block anesthesia (para-
cervical block anesthesia, PCB) plus either 600 mg of gabap-
entin or placebo 1 - 2 h prior to surgery. Patients scheduled
to undergo surgical abortion between 5 and 23 6/7 weeks by
ultrasound gestational age (UGA) were approached during the
pre-operative counseling and offered participation. Patients
included were 18 years of age or older, speaking English or
Spanish, and eligible for office-based surgical pregnancy ter-
mination. Exclusion criteria included severe renal disease, cur-
rent use of gabapentin or pregabalin, sensitivity or allergy to
gabapentin, a contraindication to gabapentin, or missed abor-
tion. Participants were not compensated and could withdraw
from the study at any time.

The allocation and concealment method used was se-
quentially numbered, opaque pill containers, containing either
gabapentin or placebo in identical appearing capsules. Rand-
omization of these sequential containers was done by balanced
fixed blocks of six using a random number generator to deter-
mine placebo from treatment. Both the patients and providers
were blinded to the study interventions.

Recruitment was sequential and based on the patient qual-
ifying and consenting to the study. A standardized script was
used. All study staff were trained in the procedures and pro-
vided with a study protocol prior to beginning of the study. A
standard operations manual was available to the study staff to
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refer to for operational details. The study investigators provid-
ed instructions concerning the recording of study data on clini-
cal research forms. The study investigators had the responsi-
bility to assure the quality of computerized data, the protocol
development and the final study databases.

Screening was done using a standardized checklist and the
informed consent was reviewed with all eligible participants.
Once consent was obtained and signed, the participants re-
ceived the randomized pre-medication. Treatment bottles had
been sequentially numbered so that participants received the
next available bottle in the sequence as they were recruited.
Participants took the medication in front of the research staff.
Baseline information was collected including age, marital and
household status, race/ethnic group, gravidity, parity, last men-
strual period (LMP), gestational age, body mass index (BMI),
past medical and surgical history, medications, recreational
drug use, prior abortions, and menstrual pain.

A master list for the randomized treatments was generated
by the pharmacy staff and maintained by University staff. Un-
blinding was only available to the investigators after partici-
pants had completed treatment (more than 24 h).

Patients received misoprostol 400 pg buccal 90 min prior
to surgery who were more than 12 weeks by ultrasound (UGA).
Those patients more than 17 weeks by UGA had laminaria
placed | day prior to surgery and patients at 20 to 23 6/7 weeks
by UGA had laminaria placed over 2 days as well as digoxin 1
mg intrafetal injection 2 days prior to surgery. All procedures
were performed by the attending physician and residents who
were trained and credentialed for these procedures.

Patient questionnaires using 100 mm visual analog scales
(VASs) were used by study staff prior to surgery and at 5
and 30 min after the procedure was completed as defined by
speculum removal. We determined that our primary outcome
measure was the pain score at 5 min as measured by the VAS
scale. Secondary measures included pain at 30 min and 24
h following surgery, nausea and vomiting pre- and post-op-
eratively, pre-procedure pain, and anxiety using the VAS [9].
Post-operatively patients received oxycodone 7.5 mg (quantity
10) for pain control at home. The 24-h follow-up contact was
completed telephonically and included a study questionnaire.

Power calculations were performed to detect a 20-25-point
VAS score difference between the treatment and placebo
groups as we determined that this would be clinically relevant
based on other pain studies [9-11]. This calculation yielded a
need for approximately 100 patients in each arm based on 80%
power and a type one error of 0.05.

Statistical procedures and data analysis

All data were transcribed by Dr. Oxana Zarudskaya from the
clinical research forms into REDCap (institutionally managed
by University of Nevada, Reno), a web-based, password pro-
tected relational database and forms were secured in locked
files. Data were examined after transcription for accuracy,
and descriptive statistics were utilized to determine if poten-
tial errors were made in data entry. Data were subsequently
imported into SPSS (v.25) for analyses. Missing data were
elements excluded from analyses. Potential differences in
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Figure 1. CONSORT flow diagram of participant recruitment, enroliment, randomization, follow-up, and analysis. CONSORT:

Consolidated Standards of Reporting Trials.

socio-demographic variables were examined using Chi-square
analyses with Bonferroni-corrected post-hoc comparisons, ex-
cept for “age”, which was tested using an independent samples
t-test. Examination of VAS scores demonstrated skewness is-
sues, and hence data were rank transformed for these variables.
Kruskal-Wallis tests were used to examine potential differenc-
es in gestational age between study arms. Mann-Whitney tests
were utilized for comparing the treatment arms on outcomes
with VAS measurements, except for pain. The pain variable
was time-based, and hence we examined potential temporal
trends in pain at 5 min, 30 min, and 24 h post-procedure us-
ing a repeated-measures general linear model with baseline
pain as a covariate; the repeated-measures analysis of variance
(RM-ANOVA) provided the same statistical interpretation as
the rank-based transformation, and hence the standard RM-
ANOVA results are presented below.

Results

From May 2017 to March 2018 date, 400 patients were ap-
proached to participate in the study. A total of 219 patients
consented to participate in the study, though three patients
were ultimately excluded (one delivered the night before the
scheduled procedure, and two were excluded owing to faulty
pharmacy preparations). Hence, a total of 216 patients (107
gabapentin arm and 109 placebo arm) were included in the
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analyses (Fig. 1).

Patient socio-demographic and baseline health charac-
teristics were relatively equitable between arms with some
exceptions (Table 1). Overall race differed between arms (32
=16.18, P = 0.013), and specifically between “White/Cauca-
sian”, “other”, and “more than one race” categories (all P <
0.05). Ethnicity, however, did not differ between arms (y* =
1.67, P = 0.152). Living arrangements were distributed simi-
larly apart from “Living with children”, which was significant-
ly higher for the placebo arm (2 = 4.28, P = 0.039). In terms
of baseline pregnancy and health history, those in the placebo
group were more likely to report a history of vaginal deliveries
(> = 5.44, P = 0.020). There were no statistical differences in
reported menstruation history (y2 = 3.21, P = 0.524), BMI (y?
=4.30, P =0.367), or age (t = 0.65, P = 0.517). Further, the
distribution of gestational ages between study arms was nearly
identical (y* = 0.05, P = 0.977).

Patient symptoms, expectation, and satisfaction pre- and
post-operatively were not different between placebo and
gabapentin patients (all P> 0.15). Interestingly, VAS measures
were high for both samples for nervousness associated with
the procedure and for expected pain from the procedure. This
did not translate into demonstrable differences in pain between
arms (F = 1.19; P = 0.278), though there was a significant re-
duction of pain between 30 min post-procedure and 24 h post-
procedure (F = 39.40, P < 0.001) for both groups. There were
also no differences between groups in nausea (P = 0.321) or
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Table 1. Patient Characteristics

Characteristic Gabapentin (n = 107) Placebo (n = 109) Total (n =216)
Age 27.7 (6.26) 27.1(6.03) 27.4(6.13)
Race/ethnicity
Hispanic/Latino 36 (33.6) 47 (43.1) 83 (38.4)
White/Caucasian 53 (49.5) 39 (36.1) 92 (42.8)
Black/African American 20 (18.7) 18 (16.7) 38 (17.7)
Asian 6 (5.6) 5 (4.6) 11 (5.1)
Hawaiian/Pacific Islander 3(2.8) 0(0.0) 3(1.4)
American/Alaskan Native 5(4.7) 3(2.8) 8(3.7)
Other 17 (15.9) 33 (30.6) 50 (23.3)
More than one 3(2.8) 10 (9.3) 13 (6.0)
Living arrangements
Alone 13 (12.1) 10 (9.2) 23 (10.6)
With partner 44 (41.1) 46 (42.2) 90 (41.7)
With children 28 (26.2) 44 (40.4) 72 (33.3)
With friends 7 (6.5) 7 (6.4) 14 (6.5)
With family 37 (34.6) 35(32.1) 72 (33.3)
Pregnancy history
Previous pregnancies (“Yes”) 82 (76.6) 88 (80.7) 170 (78.7)
History of vaginal deliveries? 40 (48.8) 59 (67.0) 99 (58.2)
History of cesarean deliveries® 18 (22.0) 23 (26.1) 41 (24.1)
History of abortions® 51(62.2) 47 (53.4) 98 (57.6)
History of miscarriages® 23 (28.0) 20 (22.7) 43 (25.3)
History of stillbirths? 0(0.0) 4(4.5) 4(2.4)
History of ectopic pregnancies? 0 (0.0) 5(5.7) 5(2.9)
History of prior surgical abortions 46 (43.0) 44 (40.4) 90 (41.7)
Gestational age
5-12 weeks 73 (68.2) 73 (67.0) 146 (67.6)
13 - 18 weeks 30 (28.0) 32 (29.4) 62 (28.7)
19 - 24 weeks 4(3.7) 4(3.7) 8(3.7)

Data are presented as mean (SD) or N (%). @Missing data are excluded from percentage calculations (gabapentin = 82; placebo = 88; total = 170).

SD: standard deviation.

vomiting (P = 0.474) 24 h post-procedure. Further, and im-
portantly, satisfaction, both overall and for pain, was nearly
identical and near 100 for both arms (Table 2). Though it was
anticipated that some differences may be found based on ges-
tational age, this was not the case. Though those in the oldest
gestational group expected more pain with the procedure (P =
0.022), actual reports of pain, nervousness, nausea, vomiting,
and satisfaction were not statistically different among gesta-
tional age groups (all P > 0.10).

Discussion

In this double-blind randomized control trial, we demonstrated

Articles © The authors | Journal compilation © ] Clin Gynecol Obstet and Elmer Press Inc™

that patients who received the IVS, local PCB plus 600 mg of
gabapentin 1 - 2 h prior to surgery did not experience less pain
compared to the placebo arm at 5 min, 30 min, and 24 h post-
procedure. These findings are in line with published data from
a similar randomized control trial, evaluating the effect of oral
gabapentin in conjunction with usual oral pain management
regimens of lorazepam, ibuprofen, oxycodone, and acetami-
nophen for surgical abortion on pain 5 and 30 min post-proce-
dure [12]. The choice of 5 and 30 min post-procedure as well
as the 24 h evaluation was based on prior pain studies [12-14]
and consistent with studies demonstrating that women experi-
ence most pain during suctioning in surgical abortion proce-
dures [13, 14].

For medical terminations of pregnancies, the use of gabap-
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Table 2. Patient Symptoms, Expectations, and Satisfaction Pre- and Post-Operatively

Characteristic Gabapentin

Placebo

Total

Nervousness

Nervous about surgery 63 (63, 86; 107)
Nervous about expected pain 65 (39, 89; 107)
Pain

Expected pain with procedure 55 (34, 68; 107)

Baseline 0 (0, 3; 107)

5 min 17 (0, 60; 107)

30 min 20 (3, 55; 107)

24 h 0 (0, 20; 67)
Satisfaction

Surgical procedure (24 h) 100 (90, 100; 67)
96 (85, 100; 107)
90 (70, 98; 107)

100 (80, 100; 67)

Entire procedure
With pain control (30 min)
With pain control (24 h)

60 (35.5, 84.5; 109)
63 (36.5, 88; 109)

53 (25, 69.5; 109)
0 (0, 4; 109)

17 (2, 53; 109)
23 (3, 57; 109)
1(0, 12.5; 61)

100 (100, 100; 61)
97 (84.5, 100; 109)
92 (73.5, 99; 109)
100 (80, 100; 61)

63 (34, 85.75; 216)
64 (39, 88.75; 216)

53.5(30.25, 69; 216)
0 (0, 4; 216)

17 (1, 56.5; 216)
21.5 (3, 56.75; 216)
1(0, 13.75; 128)

100 (100, 100; 128)
96 (85, 100; 216)
91.5 (71.25, 99; 216)
100 (80, 100; 128)

Data are presented as median (Q1, Q3; n).

entinoids, particularly pregabalin, as adjuncts to reduce the use
of opiate pain medications has shown a modest effect while not
reducing overall pain scores [15]. Similarly, opioid analgesia
did not demonstrate a decrease in maximum pain scores for
medical terminations in a 2018 study [16].

The successful use of gabapentin prophylaxis for preven-
tion of post-operative nausea and vomiting has been well doc-
umented in abdominal surgeries [17]. However, in our popula-
tion it did not demonstrate any benefit. Importantly, we also
demonstrated that gabapentin did not significantly reduce pain
at 24 h post-procedure. Therefore, it is very unlikely that pa-
tients who receive IVS for pregnancy termination would ben-
efit from gabapentin pre-treatment in order to reduce narcotic
use post-operatively. This is in stark contrast to the study by
Gray et al, who demonstrated reduced narcotic use at 24 h in
surgical abortion patients [12]. These patients’ surgical pain
management was entirely oral medications and local anesthe-
sia. This does not represent the majority of pain management
methods used nationwide in abortion clinics as IVS is most
common [18, 19]. Therefore, for the majority of patients hav-
ing surgical abortion, gabapentin pretreatment does not appear
to reduce pain, nausea, or narcotic use.

Strengths of this study include the double-blind rand-
omized study design, which ensured that neither the patients
nor the study staff were aware of which treatment the patient
had received.

Limitations in the work presented here include the small
number of patients at gestational age 19 - 24 UGA. Had this
gestational age group been larger, it is possible that we may
have demonstrated some differences for this group, as pre-
liminary RM-ANOVAs with the limited number of patients
provided some evidence that this group may differ from those
of younger gestational age in combination with other model
covariates, though this analysis was not powered for such a
determination. We anticipate that future studies should in-

clude equitable samples across gestational age in order to
fully address this potential result. Also, we did not directly
measure narcotic use at 24 h. However, the measurement of
perceived pain was not different between groups at 24 h thus
supporting our view that narcotic use would also not be sig-
nificantly different. We hope to collaborate and participate in
a meta-analysis that could overcome our individual sample
sizes to perhaps reveal increased statistical and clinically rel-
evant results. However, it appears very convincing that our
patients who received IVS and gabapentin pre-treatment did
not see significant benefits.
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