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Objective(s): To compare pain scores during cervical dilator placement prior to dilation and evacuation (D&E)
with patient-administered vaginal lidocaine gel versus lidocaine paracervical block (PCB).
Study design:Weconducted an unblinded randomized trial of women ≥18 years of age undergoing surgical abor-
tion at ≥16 weeks’ gestation in two outpatient clinics. We randomized participants to receive self-administered
lidocaine gel 2% 20 mL intravaginally 15–30 min before procedure initiation or lidocaine 1% 12mL PCB immedi-
ately prior to dilator placement. Participants rated their pain at various time points using a visual analog scale
(VAS), including anticipated and baseline pain, speculum insertion, tenaculum placement, cervical dilator place-
ment (primary outcome) and speculum removal.
Results:We enrolled 72women and analyzed data for 69 participants. Sociodemographic characteristics and VAS
scores at all time points, except for anticipated pain, were similar between groups. The median pain score with
dilator placement was 48 mm in the gel group and 61 mm in the PCB group (p=.23). Procedure times for the
gel group and PCB group were 3.7 min and 5.2 min, respectively (pb.01). Lidocaine gel was noninferior to PCB
for reported pain scores (VAS) with dilator placement, with a difference inmeans of−8 mm (95% CI−21, 5) fa-
voring the gel.
Conclusions: Self-administration of lidocaine gel prior to placement of cervical dilators for D&E is noninferior to
paracervical lidocaine block for local anesthesia and is a potential alternative to PCB for pain management with
osmotic dilator placement.
Implications: Lidocaine gel and similar products represent noninvasive, nonpainful methods of local anesthesia
for a variety of outpatient gynecologic procedures. Given our noninferiority findings, if gel anesthetics are avail-
able, they should be considered as an alternative to paracervical block.

© 2018 Elsevier Inc. All rights reserved.
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1. Introduction

In the United States, approximately 11% of abortions are performed
in the second trimester [1], primarily (87%) by dilation and evacuation
.
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(D&E) [2]. A critical factor for preventing complications in second-
trimester D&E is adequate cervical preparation, which is commonly
accomplished by preoperative placement of osmotic dilators. Dilator
placement can be painful, with one study reporting pain scores ranging
from 40 to 70mm on a 100-mmvisual analog scale (VAS) [3]. Although
there is no standardized analgesic or anesthetic treatment used during
this procedure, approximately 73% of clinicians in a national survey of
abortion providers reported using a paracervical block (PCB) [4]. Soon
et al. [5] demonstrated reduced pain with osmotic dilator insertion
using a PCB as compared to a sham block. However, PCB itself is painful,
resulting in pain scores of 25–60 mm on a 100-mm VAS [6–9].

A self-inserted analgesic prior to dilator placement could replace a
painful injection, thus eliminating injection-associated pain and in-
creasing patient-centeredness [6,10]. We performed this trial to evalu-
ate if women's pain with cervical dilator placement following self-
insertion of vaginal lidocaine gel would be noninferior to pain with
the procedure following PCB. We also performed an exploratory phar-
macokinetic study in normal female volunteers with vaginal lidocaine
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gel administration. The presumed serum lidocaine toxicity level is ap-
proximately 5 mcg/mL [11]. Although nontoxic serum lidocaine levels
are present after nasopharyngeal lidocaine gel placement, similar data
are not available with vaginal lidocaine gel placement [12,13]. We hy-
pothesized that vaginal lidocaine gel administration would not result
in toxic serum lidocaine levels.

2. Materials and methods

2.1. Study design and allocation

Weconducted this noninferiority, open-label randomized trial at the
Stanford University Gynecology Clinic and the Family Planning Special-
ists Medical Group (FPS). FPS is an independent outpatient abortion
clinic in Oakland, California.We obtained institutional review board ap-
proval from Stanford University prior to initiation. We included partici-
pants who were ≥18 years of age undergoing second-trimester surgical
abortion at ≥16 weeks of gestation. We excluded participants who
elected moderate sedation for dilator placement, had an allergy to lido-
caine or had a pregnancy complicated by rupture of membranes. Re-
search personnel obtained study consent after participants consented
for an abortion procedure, and randomized them to one of two groups
by computer-generated block randomization in permuted blocks of
four and six. We maintained allocation concealment with opaque, se-
quentially numbered envelopes, opened immediately after enrollment.
We elected not to use a sham PCB for subject blinding, as we wanted to
directly compare these two types of cervical anesthesia without intro-
ducing other potential sources of pain [5,9].

We instructed participants in the lidocaine gel group to self-insert li-
docaine gel 2% 20 mL vaginally (400 mg total) 15–30 min before the
procedure using a 20-mL sterile, Luer-lock syringe. Research coordina-
tors explained the proper insertion technique using a photograph of
gel insertion on a pelvic model. Participants in this group received no
additional cervical anesthesia. Clinicians placed the PCB in the following
standardized manner: lidocaine 1% 12 mL (120 mg) was injected
through a 22-gauge spinal needle, with 2 mL injected superficially at
the tenaculum site (6 or 12 o'clock on the cervix) followed by immedi-
ate tenaculum placement and then injection of the remaining 10 mL
into two equal aliquots at 4 and 8 o'clock along the cervicovaginal junc-
tion. The injection was continuous from superficial to deep (1–2 cm) to
superficial (injectingwith insertion andwithdrawal). Dilator placement
began immediately after application of the block. To limit health care
provider variability, a group of five attending and two fellow physicians
performed all procedures.

2.2. Measures

The primary study outcomewas pain perceived on a 100-mmVAS at
the time of cervical dilator placement. Secondary outcomes included
pain perceived at additional time points also measured with a VAS: an-
ticipated pain with the procedure as a whole (measured 30 min before
the procedure); baseline pain (measured immediately prior to the pro-
cedure); and pain at the time of speculum placement, tenaculum place-
ment and speculum removal.We alsomeasured global satisfactionwith
the procedure on a VAS prior to discharge. Additionally, we assessed the
incidence of complications and provider reported ease of insertion of di-
lators. We defined major complications as any problem that resulted in
the patient requiring an additional procedure in the clinic or transfer to
the hospital. Trained research personnel collected all data.

The minimum clinically significant difference in pain scores on a
100-mmVAS is 13–16mm [14–16]. Pain scores at the time of laminaria
insertion range from 40 to 70 mm, with standard deviations of 22–
23 mm [3]. Utilizing a noninferiority limit of 15 mm, a standard devia-
tion of 22, an alpha of 2.5 and 80% power, we required a total of 68 par-
ticipants to determine a clinically significant difference. We added an
additional 5% for a total of 72 participants to account for protocol devi-
ation and participant dropout.

2.3. Statistical analysis

Research coordinators collected and managed all study data using
REDCap, an electronic data capture tool hosted at the Stanford Center
for Clinical Informatics. We compared demographic characteristics
between the two groups with descriptive statistics using χ2 test or
Student’s t test, as appropriate. We calculated both mean and median
VAS scores to be consistent with prior similar literature— and to account
for the fact that pain scores on a VAS are non-normally distributed —
utilizing Student’s t test and Mann–Whitney U test, respectively. We
utilized a difference of means calculation to determine noninferiority.
We also analyzed median pain scores by parity with a Mann–Whitney
U test. Finally, we performed a multivariable analysis to evaluate poten-
tial confounders and determine independent predictors of pain at the
time of cervical dilator placement utilizing age, body mass index (BMI),
gestational age and parity as variables.

2.4. Serum lidocaine substudy

We recruited an additional 10 female, nonpregnant, healthy volun-
teers for participation in our serum lidocaine substudy. Research per-
sonnel consented participants, and a clinic nurse obtained IV access in
each participant and drew a baseline serum lidocaine level. We
instructed participants to place lidocaine gel 2% 20 mL vaginally in the
same manner as the participants in the main study (Section 2.2). We
collected blood samples from the participant's IVs at 5, 10, 15, 25, 45
and 60 min after gel placement. Samples were kept on ice and shortly
thereafter analyzed at Stanford Hospital Center's clinical laboratory.
The laboratory utilizes an assay that detects serum lidocaine levels
above 0.5 mcg/mL; any level below 0.5 mcg/mL is considered
“undetectable.”

3. Results

From July 2016 to April 2017, we assessed 108 women for eligibility
and enrolled 72 qualifying and consenting participants utilizing a per
protocol analysis plan with a noninferiority design (Fig. 1). We did not
include two gel group patients in the analysis who did not have dilators
placed; one had a severely stenotic cervix that could not be dilated me-
chanically, and the other had difficulty with placement due to a combi-
nation of anatomical and pain management reasons. One participant in
the CB group changed her mind after randomization and opted not to
proceed with abortion. Demographic characteristics of the remaining
69 women (34 in the gel group and 35 in the PCB group) were similar
(Table 1). Women in the gel group had the gel in place 31±12 min be-
fore dilator placement.

Table 2 demonstrates pain scores throughout the study procedures.
Womenwho received lidocaine gel demonstrated a noninferior median
pain score with dilator placement as compared to women who had a
PCB (49 vs. 61, respectively, p=.23). The gel group participants also
demonstrated noninferior pain scores at all other time points except
for median anticipated pain (46 vs. 61, respectively, p=.02). Median
pain scores were similar between groups when stratifying by parity.
For nulliparous women, median pain scores were 38 (7–92) in the gel
group and 62 (7–100) in the PCB group (p=.21); for parous women,
median pain scores were 53 (1–95) and 61 (0–92) in the gel and PCB
groups, respectively (p=.63). In multivariable analysis, none of the ex-
amined variables predicted higher pain scores with dilator placement.

Utilizing a difference in means calculation, lidocaine gel was
noninferior to PCB by our noninferioritymargin of 15mm,with a differ-
ence in means of −8 mm (95% CI−21, 5) favoring the gel.

We identified no lidocaine toxicity event or major complications
with either anesthetic application. Participants in the serum lidocaine



Fig. 1. Flow of participants.
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substudy had serum lidocaine levels b0.05 mcg/mL at all time points.
Attending-level clinicians performed more dilator insertions in the gel
group than the PCB group (33/34 [97%] vs. 25/35 [71%], respectively,
pb.01). Procedure times the gel group and PCB group were 3.7 min
and 5.2 min, respectively (pb.01). Women in both groups received the
same median number of dilators (3 [range 1–5] vs. 3 [range 1–6],
respectively, p=.54). Using a VAS, clinicians reported similar median
Table 1
Sociodemographic and clinical characteristics ofwomen undergoing osmotic dilator inser-
tion for second-trimester abortion with lidocaine gel or PCB (n=69)

Lidocaine Gel
(n=34)

PCB
(n=35)

p value

Age (years)a 28±8 27±7 .41
BMI (kg/m2)a 26±5 28±6 .25
Gestational age (weeks + days)b 19+0

(16+0–23+3)
19+3
(16+0–24+0)

.41

Parityc .73
Nulliparous 16 (47) 15 (43)
Parous 18 (53) 20 (57)

Racec .20
White 14 (41) 19 (54)
Black or African American 14 (41) 9 (26)
Other 6 (18) 7 (20)

Ethnicityc .59
Hispanic or Latina 11 (32) 12 (34)
Non-Hispanic or Latina 22 (65) 23 (66)
Unknown/unreported 1 (3) 0 (0)

All data are presented as n (%), mean ± standard deviation or median (range).
a Student's t test.
b Mann–Whitney U test.
c χ2 test.
levels of dilator insertion difficulty between groups (12 [range 0–100]
in the gel group vs. 11 [range 0–92] in the PCB group p=.55). Partici-
pants in each group noted similar VAS scores for overall pain, satisfac-
tion with the procedure and likelihood to recommend the procedure
(Table 3).

4. Discussion

We found that patient-administered vaginal lidocaine gel is
noninferior to PCB for local anesthesia with cervical dilator placement
prior to D&E. Strengths of the study include the randomized, noninferi-
ority trial design with ethnic and racial diversity among participants.
We also included a substudy addressing the pharmacokinetics of vagi-
nal lidocaine gel as this had not been investigated previously. Serum
Table 2
Median pain scores (VAS) at various times for women undergoing osmotic dilator inser-
tion for second-trimester abortion with lidocaine gel or PCB (n=69)

Lidocaine gel
n=34

PCB
n=35

p value

Anticipated pain 46 (1–86) 61 (14–96) .02
Baseline pain 1 (0–27) 3 (0–42) .05
Speculum insertion 21 (0–68) 28 (0–87) .24
Tenaculum placement 36 (1–90) 44 (0–93) .43
PCB - 56 (0–95) -
Dilator placement 49 (1–95) 61 (0–100) .23
Speculum removal 25 (0–88) 39 (0–80) .17

All data are presented as median (range).
All data reported on a VAS in mm.
Statistical analyses with Mann–Whitney U test.



Table 3
Median scores (VAS) for overall pain, satisfaction and likelihood to recommend for
women undergoing osmotic dilator insertion for second-trimester abortionwith lidocaine
gel or PCB (n=69)

Lidocaine gel
n=34

PCB
n=35

p value

Overall pain 48 (2–86) 62 (0–90) .34
Overall experience 73 (4–100) 55 (2–100) .63
Likelihood to recommend 84 (8–100) 78 (2–100) .84

All data are presented as median (range).
All data reported on a VAS in mm.
Statistical analyses with Mann–Whitney U test.
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lidocaine levels up to 1 h after placement of the gel were b.05mcg/mL in
all participants, suggesting that this intervention resulted in lidocaine
levels far below the level of toxicity (approximately 5 mcg/mL) [11].

Limitations of the study include a lack of subject blinding,whichmay
affect patient VAS scores and clinician behavior. We considered
attempting patient blindingwith placebo gel and a sham PCB. However,
Renner et al. found that subjects in their study, despite receiving a sham
block, could differentiate their group allocation [9]. Additionally, Soon at
al noted that patients experienced pain with a sham block, which could
have artificially decreased thedifference in pain scores between our two
groups [5]. A benefit of the lidocaine gel is the lack of pain with admin-
istration as there is no injection.

Another limitation is the possibility of variable lidocaine levels due
to participant difficulty with gel self-administration. This issue could
be improvedwith application of the gel in a suppository or concentrated
gel pack. Given the necessity of additional time for the lidocaine gel to
take effect, we would recommend that patients place the gel at the be-
ginning of their clinical visit, allowing the gel to absorb during their visit.
A potential issue with generalizability is our use of a lidocaine 1% 12mL
PCB. A nationwide survey of abortion providers by the National Abor-
tion Federation noted a fairly even split among clinicians in terms of
preferred PCB dosing: 36% use a volume of 20 mL, 12% use a volume
of 15 mL, and 27% use a volume of 10 mL [17]. It is possible that a
study comparing lidocaine gel and a lidocaine 20 mL PCB may not
have the same results as we report here.

Limitations of the serum lidocaine substudy include the variability of
gel placement as noted previously, aswell as the fact that we completed
this aspect of the study with nonpregnant healthy volunteers. There are
limited studies regarding lidocaine toxicity in pregnancy to which we
could have compared our results. This study should be repeated in preg-
nant patients to confirm the validity of our findings.
Overall, our results suggest that vaginal lidocaine gel is a noninvasive
and noninferior alternative to PCB for local anesthesia with osmotic di-
lator placement and should be considered in patients to avoid the draw-
backs of cervical injection.
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