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Abstract

Objective—To assess the effectiveness of intrauterine local anesthesiain reducing pain
associated with outpatient gynecologic procedures.

Data Sources—We searched online databases PubMed or MEDLINE, Embase, Google Scholar,
and Clinicaltrials.gov, and hand-searched reference lists from reviews evaluating pain control
methods for gynecologic office procedures. We identified randomized controlled trials using
intrauterine local anesthetic in gynecologic procedures.

Methods—Titles and abstracts were screened for 1,236 articles. We identified 45 potential
articles for inclusion. We excluded 22 of these studies because: 1) they were not randomized
controlled trials; 2) they did not describe a quantifiable dose of medication used in the study; 3)
they did not investigate an intrauterine anesthetic; 4) they did not study a potentially awake,
outpatient procedure; and 5) they did not clearly report results or represented duplicate
publication. Twenty-three articles were ultimately included for review.

Tabulation, Integration, and Results—Two authors independently reviewed full search
results and assessed eligibility for inclusion, and independently abstracted data from all articles
that met criteriafor inclusion. Disagreements regarding eligibility or abstraction data were
adjudicated by athird independent person. Our primary endpoint was reported effect of
intrauterine local anesthesia on patient-reported pain scores. Due to heterogeneity in study
methods, outcome measures, and reporting of outcomes, results could not be combined in a meta-
analysis. Good evidence supports use of intrauterine anesthesiain endometrial biopsy and
curettage, as five good-quality studies reported reduced pain scores while only one good-quality
study reported negative results. We found moderate evidence to support intrauterine anesthesiain
hysteroscopy, as one good-quality study and two fair or poor quality studies reported reduced pain
scores, while two good-quality studies had negative results. Good evidence suggests that
intrauterine anesthesia is not effective in hysterosal pingography; three good-quality studies
reported that pain scores were not reduced, and no good quality studies showed beneficial effect in
that procedure.

Evidence was insufficient concerning first-trimester abortion, saline-infusion sonogram, tubal
sterilization, and intrauterine device insertion.

Conclusion—Intrauterine local anesthesia can reduce pain in several gynecologic procedures
including endometrial biopsy, curettage, and hysteroscopy, and may be effective in other
procedures as well.
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INTRODUCTION

A major obstacle to the successful completion of outpatient gynecologic proceduresis pain
management. Most patients can tolerate pain to complete necessary procedures but studies
show that pain scores are often high.. Cervical biopsy and cervical curettage are associated
with visual analogue scale (VAS) pain scores ranging from four to six on a 10-point scale.(1,
2) Endometrial biopsies done have VAS scores of five to seven(3, 4). Pain with intrauterine
device (IUD )insertion varies from two to seven, (5-8) and pain scores during laminaria
insertions with paracervical block range from five to seven. Recent Cochrane reviews have
evaluated the existing literature regarding pain control for hysteroscopy, first trimester
abortion, 1UD insertion and hysterosal pingography (HSG), and have concluded that optimal
methods for pain control are unclear. (9-12)

Innervation of the uterus and cervix is complex. Mg or autonomic nerves arise from the S2—
4 roots and travel to the uterus in the lower portion of the broad ligament as the
Frankenhauser plexus. (13) Interruption of this plexusisthe basis of the paracervical block.
However, the uterusis richly innervated with nerves that originate at other points as well.
Alternative methods of local anesthesia targeting other nerve plexuses may improve pain
management in procedures.

One promising form of anesthesiaisintrauterine local anesthesia. Asearly asthe 1970'sa
report of the use of 1% lidocaine as an intrauterine anesthetic found that pain relief was
satisfactory. (14) Since then, this technique has been investigated in multiple trials. We
performed a systematic review of the current literature evaluating the effectiveness of
intrauterine local anesthesia to reduce patient pain with common gynecologic office
procedures.

SOURCES

We performed a comprehensive search of the PubMed or MEDLINE, Embase, Google
Scholar, and Clinical Trials.gov online databases for the years 1975-2012 for studies
reporting use of intrauterine local anesthesia. The following search strategy using MeSH and
non-MeSH terms was used to identify relevant human studies published in the English
language: (analgesia OR anesthesia OR anesthetic OR anesthetic, local OR lidocaine OR
bupivacaine OR mepivacaine OR pain measurement) AND (intrauterine OR intracervical
ORintravaginal OR ingtillation, drug OR topical) AND (biopsy OR intrauterine device OR
abortion, induced OR hysterosal pingography OR ultrasonography OR hysteroscopy OR
curettage OR saline infusion sonogram OR sterilization, tubal OR endometrial ablation). In
addition, we hand-searched reference lists from five review articles about pain management
in gynecol ogic office procedures and reviewed any additional studies identified for
eligibility.

STUDY SELECTION

We included studies confirmed to be randomized controlled trials which enrolled women
undergoing gynecologic office procedures including endometrial biopsy, cervical biopsy,
dilation and curettage, hysteroscopy, abortion, saline-infusion sonogram,

hysterosal pingogram (HSG), IUD insertion or [UD removal. Studies investigated the use of
liquid or gel local anesthetic ingtilled transcervically into the uterine cavity and compared
this regimen to either placebo or another medication. The primary outcome of interest in
each study was quantitative patient report of procedure-related pain using any standardized
numeric scale. Studies did not have to be blinded for inclusion. We excluded studies that
were not randomized trials, did not specify the dose of medications used, used general

Obstet Gynecol. Author manuscript; availablein PMC 2013 September 01.



a1 ewRrMS DRI ewRreMS

a1 rewRerMS

Mercier and Zerden

RESULTS

Page 3

intravenous sedation while performing procedures, or involved a procedure not typically
done in the outpatient office (such as laparoscopy).

Only studies published in English were included. If two publications seemed to be duplicate
publication based on authors, institution and description of study population, only one of the
studies was included. When publications represented an overlapping population (e.g. alarge
study which included patients from a previously reported smaller sample), only the larger
study was included. Studies which reported resultsin an unclear manner, such that the study
and statistical methods could not be understood, or that the stated conclusions could not be
fully supported by the results as reported, were aso excluded.

Our search identified 1237 potential studies for inclusion; after removal of duplicate studies,
1,236 remained for review. (Figure 1) Two authors independently reviewed search results,
and all of these studies were screened by title and abstract review. We excluded 1,191
studies after screening. Full text was reviewed for 45 articles. When the two authors
disagreed on inclusion, an independent third person reviewed the studies in question. Of the
45 full text articles, 22 were excluded. Twenty-three articles were ultimately included in our
analysis.

Both authors independently assessed quality of included studies. Reports were evaluated for
report and adequacy of randomization, allocation concealment, blinding of participants and
providers, and quality of outcome measures. “Good” quality studies demonstrated adequate
randomization, allocation concealment and blinding of all subjects and investigators, with
minimal potential for bias. “Fair” quality studies|acked at least one of those factors, and had
moderate potential for bias. “Poor” quality studies did not report allocation concealment and
either participants or providers were unmasked as to trestment, with substantial potential for
bias.

In the 23 studies included for analysis, pain control with intrauterine anesthetic was
evaluated in severa different procedures. (Figure 1) The studies were al similar in the
described method of administering the local anesthetic, generally with aflexible plastic
catheter inserted into the cervical canal. Most studies administered the drug two or three
minutes before beginning the planned procedure.

The studies differed in many other aspects (Tables 1-4). Studies varied in the type of local
anesthetic used, dose of anesthetic, number of study arms, overall design (parallel or
factorial), and what comparator was used, whether placebo, other local block, or systemic
oral medication. Studies also differed in both measurement and report of primary outcome.
Multiple outcome scales were used (10cm VAS, 20cm VAS, and 4, 5, 6 or 7 point verbal
response scales). Pain measurements were taken a different times across studies, ranging
from one measurement during the procedure to atotal of seven measurements prior, during,
and after procedures. The studies a so reported the outcome of pain differently. While most
compared difference in mean or median pain score between intervention and control groups,
several instead compared proportions of patients who reported pain above a pre-defined cut-
point. Due to this heterogeneity in methods and reporting, results could not be accurately
combined in a meta-analysis.

Eight studies evaluated pain control in endometrial biopsy or curettage without
hysteroscopy. (Table 1) Four studies involved biopsy with abiopsy cannula,(15-18) two
used biopsy with avacuum aspirator,(19, 20) and two reported on curettage with a sharp
Sims curette.(21, 22) All studies used a saline placebo comparator. Six studies involved two
groups (1U anesthetic and placebo) while two studies had four groups, comparing lidocaine,
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saline, oral non-steroidal anti-inflammatory drugs and oral placebo in afactorial design. Six
studies were rated as good quality and two were fair quality.

Overdl, six studies enrolling atotal of 649 patient reported a significant reduction in pain
score during biopsy or curettage with intrauterine anesthesia; of these, five were good
quality. Thefair quality study did not describe techniques for allocation concealment or
blinding, so potential for bias was difficult to assess. The two studies with indeterminate
results differed in exact procedure (cannula biopsy and vacuum aspiration) and medication
used (100mg of lidocaine and 60mg benzocaine); both were of good quality.

Five studies evaluated pain control in hysteroscopy (Table 2). Only one studied
hysteroscopy alone;(23) the remainder evaluated hysteroscopy with endometrial biopsy or
aspiration.(24-27) These studies were similar in outcome measure used (100mm VAS), but
differed in number and timing of pain score measurements. They were also heterogeneousin
the type and dose of medication studied (mepivacaine and lidocaine). One study pre-
medicated all subjects with 400 mcg of misoprostol, but no adjunctive medications were
used in the other studies.

Results were mixed. As shown in Table 2, three studies with atotal of 215 subjects reported
significant reduction in pain score during hysteroscopy with the use of intrauterine
anesthesia, but only one was of good quality. The fair-quality study did not clearly report on
allocation concealment and blinding, and the poor quality study was did not have blinding of
either patients or providers, so both had some potential for bias. Two good-quality studies
reported no significant reduction in pain between intervention and placebo groups.

Five studies evaluated intrauterine anesthesia in radiographic procedures: one study of
saline-infusion sonogram(28) and four of HSG (29-32). (Table 3) Most used the same
outcome scale of a100mm VAS, though one used a 200mm VAS. Different doses and
medications were used in al studies. Four studies compared to placebo, but one used no
placebo and compared intrauterine lidocaine to oral naproxen only. In one study all subjects
received topical lidocaine spray to the cervix, and in two studies al subjects received oral
naproxen prior to procedures.

The single study of saline-infusion sonogram reported a significant reduction in pain score
with intrauterine anesthetic; this was a good-quality study. All four studies of HSG, with at
total of 360 subjects, reported no significant reduction in pain score with intrauterine
anesthetic. One study reported an increased post-procedure pain score in the group receiving
intrauterine lidocaine. Of the four studies reporting no reduction in pain, three were good
quality. One was poor quality with unclear allocation concealment and no blinding of
patients or providers.

Two studies evaluated intrauterine anesthesiain first-trimester abortion. (Table 4) Both
studies were similar in methods, but differed in dose of lidocaine used. In both studies al
patients received oral non-steroidal anti-inflammatory drugs, and some patients received oral
benzodiazepine prior to the procedure. One study using 10 mL of 1% lidocaine showed no
significant reduction in pain score(33). A follow-up study which used the higher dose of
5mL of 4% lidocaine did show a significant reduction in pain score with intrauterine
lidocaine.(34) Both were of good quality.

One study evaluated intrauterine anesthesiain IUD insertion,(35) onein IUD retrieval ,(36)
and one study in hysteroscopic tubal sterilization.(37) (Table 4) The study of IUD insertion
compared lidocaine gel to placebo or no intervention and reported pain score as the
proportion of patients reporting high pain scores (>5 on a 7-point scale). The authors
reported reduced pain score with intrauterine lidocaine gel when the placebo and no-
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intervention groups were combined. This study was of fair quality, as allocation
concealment is unclear, and providers were not blinded overall due to the inclusion of the
no-intervention group.

The study of 1UD retrieval with a Novak curette compared lidocaine to placebo gel and
showed a significant reduction in pain score in the lidocaine group; this was a good quality
study. The single study of intrauterine lidocaine in hysteroscopic tubal sterilization was of
good quality. The investigators used multiple adjunctive medicationsin all patients
(paracervical block, oral non-steroidal anti-inflammatory drugs and oral benzodiazepine)
and showed no significant reduction in pain score.

CONCLUSION

Intrauterine anesthesiais an effective method of pain management for some gynecologic
office procedures, but not for all. This review found good evidence to support itsuse in
endometria biopsy, moderate evidence to support use in hysteroscopy, and insufficient
evidence to recommend for or against usein IUD insertion, IUD removal, saline-infusion
sonogram, hysteroscopic tubal sterilization or first-trimester abortion. Good evidence
indicates that intrauterine anesthesiais not effective in HSG.

The effectiveness of intrauterine anesthetic is related to the origin and pathways of uterine
innervation. While the Frankenhauser plexusin the lower broad ligament is the most well
known nervous pathway, the uterus, cervix and fallopian tubes receive nerve supply from
other sources as well. Sympathetic innervations from the T-10 to L1 roots enter the uterus
with the utero-ovarian vessels and follow a variable course, with branches following the
anastamoses of the uterine artery. (38, 39) Well defined nerve plexusesliein the
endometrium and along the mucosal surface of the cervix, and are fed by both the ascending
and descending roots; the precise pattern of innervation varies with pathologic processes
such as endometriosis and adenomyosis. (40) The limited efficacy of the paracervical block
in many gynecologic procedures is likely due to itsinability to block these nerves of other
origins. Intrauterine anesthesia may reach these nerves more effectively and, alone or in
conjunction with paracervical block, provide more global uterine anesthesia.

The overall safety of intrauterine anesthesiais an important consideration if it isto be widely
incorporated into office gynecology. Twenty of the twenty-three included studies used
lidocaine as the intrauterine anesthetic, and ample evidence supports its safety when
administered by this route. Higher doses (exceeding 200mg total of lidocaine) may lead to
increased frequency of minor side effects, (34) but several studies have documented no
significantly increased serum levels in the toxic range, even in symptomatic patients.(22, 34,
41). One study measured serial blood samples at five, 15, 30, and 60 minutes following
insertion of 11ml of 2% lidocaine gel in 10 patients. All patients had peak serum lidocaine
levels well below the threshold for toxicity.(41) Mepivicaine was used in 2 studies, and no
significant adverse reaction occurred in any patientsin either study; it is reasonable to
assume its safety profileis similar to that of lidocaine at equivalent doses. One included
study used benzocaine spray, and found it did not reduce pain scores. (17) Specific safety
concerns have been raised about the anesthetic benzocaine in its spray formulation with a
known link to methemoglobinemia. (42) Until more safety datais available, lidocaine or
mepivicaine should be considered preferred anesthetics for intrauterine use, and benzocaine
spray should be avoided.

Our review has both strengths and weaknesses. It is strengthened by a comprehensive search
strategy which revealed a substantial body of research on thistopic. Prior reviews of pain
control in gynecologic practice have tended to focus on a single given procedure and assess
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the evidence supporting the use of various pain control methods (oral non-steroidal anti-
inflammatory drugs, paracervica block, etc) for that procedure. By focusing on the
anesthetic technique across the full range of office procedures, we were able to assess how
this technique may be applied to general gynecologic practice.

Our study’s main weakness is the inconsistent quality of the studies we have reviewed.
Many were of fair or poor quality, with moderate to substantial risk of bias. This lack of
quality compromises the interpretation of study results overall. The review is also limited by
the small numbers of studies for several procedures including 1UD insertion, first-trimester
abortion, hysteroscopic tubal sterilization, and saline-infusion sonogram. When only one
study isavailable, even if that study is of good quality, the strength of evidenceis overall
weak. The heterogeneity of the studies also limited our conclusions. For clarity in
interpretation, we stratified our analysis by specific procedures. However, even for single
procedures, the studies varied in medication type, dosing, and measurement of pain score.
Different dose effects and outcome measurements complicate comparison and interpretation
of theresults asawhole.

It is unclear why intrauterine anesthesia has not been more widely adopted especially for
endometrial biopsy and hysteroscopy. Many factors may prevent clinicians from adopting
potentially beneficial practices. Providers may be unaware of new practices; they may lack
of awareness of the need for new practices; they may overestimate the potential safety
concerns or perceive difficulty of incorporating new methods into established work-flow
patterns. Each of these may be involved in the failure of clinicians to adopt intrauterine
anesthesia. It isthe authors' subjective experience that most clinicians are unaware of the
technique and unfamiliar with the literature published on the topic. Research ng
provider familiarity with the technique could provide further insight into this question

Administering intrauterine anesthesia prior to an office procedure is an effective, low-cost,
and low risk intervention. Administration is generally simple, and seems less painful for
patients than injection of a paracervical block. Good effect on pain seemsis most
consistently seen with doses at or equivalent to 100mg—200mg of lidocaine. No studies
included in this review reported any adverse outcomes. One study has clearly demonstrated
that the use of intrauterine lidocaine does not impact the quality or reliability of pathology
specimensin procedures where it is used.(15) Good evidence supports its use in endometrial
biopsy, and moderate evidence supports use at doses above 100mg in hysteroscopy.
Clinicians should consider adopting intrauterine anesthesia for endometrial biopsy and
hysteroscopy in order to improve their patients' comfort during these procedures. Provider
education regarding the frequently unmet need for pain control and demonstrating the
efficacy of this technique could help support its adoption.
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Endometrial biopsy:* 6
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