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This review presents opioid-sparing strategies for perioperative pain management among women undergoing reproductive surgeries
and procedures. Recommendations are provided regarding the use of nonsteroidal anti-inflammatory drugs, acetaminophen, other
adjunctive medications, and regional anesthetic blocks. Additional considerations for chronic opioid users or patients using opioid
replacement or antagonist therapy are discussed. (Fertil Steril� 2017;-:-–-. �2017 by American Society for Reproductive
Medicine.)
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W omen undergoing proced-
ures or surgeries related to
infertility experience pain,

which is often treated with opioid medi-
cation. This creates some important clin-
ical considerations. For patients who are
opioid naive, exposure to these addictive
medications may be a trigger for persis-
tent use. Data from reproductive proced-
ures are limited, but recent data suggest
that opioid exposure after other sur-
geries confers an increased risk for
chronic opioid use (1, 2). For women
who are taking chronic opioids or
opioid replacement therapy, tolerance
to opioids has the potential to make
pain management more difficult.
Likewise, women who have a history of
an opioid use disorder may wish to
avoid opioid medications, given
concerns about the potential relapse.

For these reasons it is important for all
patients, but particularly those with a
history of opioid use disorder or
dependence, to optimize the treatment
of pain in the perioperative period with
non-opioid analgesics. In this review
we present evidence-based strategies
for non-opioid perioperative pain man-
agement demonstrated to improve post-
operative pain scores and/or decrease
consumption of opioids, and provide
recommendations for implementation
following common reproductive sur-
geries and procedures.

NON-OPIOID ANALGESICS
A variety of non-opioid analgesics are
available, which can be used as part of a
multimodal analgesic regimen to reduce
the need for opioid analgesics. The two

most commonly used classes of non-
opioid analgesics are nonsteroidal anti-
inflammatory drugs (NSAIDs) and
acetaminophen. Gabapentinoids are also
becoming an increasingly popular
component of multimodal analgesia and
are now included in many enhanced re-
covery after surgery protocols (3–5).

Nonsteroidal anti-inflammatory
drugs inhibit cyclooxygenase (COX) en-
zymes to prevent the metabolism of
arachidonic acid released from damaged
tissue to prostaglandins, which in turn
lowers the pain threshold in peripheral
nociceptors (6). These medications can
be administered preoperatively, intrao-
peratively, or postoperatively. Preopera-
tive administration of NSAIDs may be
beneficial as a preemptive analgesic.
They have been demonstrated to
improve pain control for many surgical
procedures. Though there is a theoretical
concern owing to their effect on platelet
function, evidence suggests that the use
of NSAIDs generally does not increase
the risk for periprocedural bleeding (7, 8).

Evidence regarding preoperative
NSAIDs use in reproductive surgeries or
infertility-related procedures is limited.
Among women having combined
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outpatient hysteroscopy–laparoscopy for infertility under gen-
eral anesthesia, preoperative naproxen administration resulted
in lower postoperative pain scores, shorter time to discharge,
and less need for postoperative pain medications (9). In
contrast, administration of preoperative diclofenac for outpa-
tient hysteroscopy alone did not demonstrate improved pain
scores during or after the procedure (10, 11). Although more
work needs to be done to determine the exact role of
preoperative NSAID administration in reproductive surgeries,
it is reasonable to administer NSAIDs either preoperatively or
intraoperatively for most patients given the favorable safety
profile.

For postoperative patients, data suggest NSAIDs result in a
20%–40% reduction in opioid consumption over the first
24 hours after a variety of major andminor surgical procedures
(12). There is no proven benefit of IV over oral NSAIDs, and no
comparative efficacy data exist to drive selection of specific
NSAIDs (13, 14). There are also currently no high-quality
data specifically demonstrating the impact of postoperative
NSAIDs on opioid consumption after reproductive surgeries.
However, it is likely that the findings showing benefit in other
surgical populations are relevant to these procedures.

Perioperative/periprocedural NSAIDs have traditionally
been avoided during fertility treatment, given concerns about
COX inhibition on pregnancy implantation (15, 16), but the
importance of this has recently been questioned. In a
retrospective cohort study of women undergoing oocyte
retrieval for a planned fresh transfer cycle, a third of whom
received postprocedure IV ketorolac, there were no differences
in pregnancy rates or live birth rates, and postoperative pain
scores were significantly lower among women who received
ketorolac (17). No prospective or randomized, controlled trial
data are available. Until better evidence accumulates it may
be prudent to avoid NSAIDs in association with oocyte
retrieval with a planned fresh transfer cycle.

Acetaminophen, or paracetamol, likely functions via cen-
tral COX enzyme inhibition and central serotonergic activa-
tion, although the mechanism of analgesia is incompletely
understood (18, 19). The addition of acetaminophen to
opioid-based postoperative pain management results in a
reduction in opioid consumption of 20%–40% over the first
24 hours after various major and minor surgical procedures
(12, 20–23). Whether efficacy of acetaminophen differs by
route of administration is controversial: although some
studies suggest benefit to IV acetaminophen (24), the
majority of studies have not shown any significant benefit
to the administration of IV over oral acetaminophen in
decreasing opioid use (25–27). There are also currently no
high-quality data specifically demonstrating the impact of
postoperative acetaminophen on opioid consumption after
reproductive/gynecologic surgery, but it is likely that the ben-
efits observed for other surgeries will translate.

Themechanismof actionof gabapentinoids is complex and
occurs along several pathways. The suspected pathway for pain
modulation is via calcium channel–dependent inhibition of
synaptic neurotransmitter release, which results in peripheral
blocking of pain due to tissue injury (28, 29). A meta-analysis
among women undergoing total abdominal hysterectomy has
demonstrated decreased opioid consumption and decreased

pain scores for thefirst 24 hours after surgerywith preoperative
gabapentin (30). Preoperative gabapentin or pregabalin has
also been shown to significantly decrease postlaparoscopy
shoulder pain in women undergoing laparoscopic gynecologic
surgery (31, 32). The use of gabapentinoids should be
considered in patients undergoing major reproductive/
gynecologic surgeries, particularly patients at high risk for
difficult-to-control postoperative pain.

No randomized trial directly compares the relative opioid-
sparing effects of acetaminophen, NSAIDs, and gabapenti-
noids. A network meta-analysis comparing non-opioid
analgesics after major surgery has demonstrated decreased
opioid consumption over the first 24 hours after surgery with
both acetaminophen and NSAIDs, with a mean reduction in
IV morphine equivalents of 6 mg for acetaminophen and
10 mg for NSAIDs, with no statistically significant difference
between these drugs (33). The combination of analgesics with
different mechanisms of action results in even greater pain re-
lief. Acetaminophen and ibuprofen co-administration yield a
number needed to treat of 1.5–1.6 to effect 50% pain relief
(23, 34). Taken together, the data suggest that women should
be routinely treated with acetaminophen and NSAIDs, and
potentially with the addition of a gabapentinoid provided no
contraindication exists.

Misoprostol, used to facilitate cervical dilation, has been
suggested as another adjunctive analgesic option for patients
undergoing intrauterine procedures, particularly in the outpa-
tient setting. However, a recent systematic review and meta-
analysis investigating the impact of preoperative misoprostol
on intraoperative pain during outpatient hysteroscopy demon-
strated no clinicallymeaningful improvement in pain over pla-
cebo (35). Other trials comparing preoperativemisoprostol with
lidocaine cervical spray or NSAIDs also showed no superior
benefit for pain management (11, 36, 37). A single trial that
examined the preoperative administration of misoprostol well
before (8–12 hours) outpatient hysteroscopy did show benefit
in reducing intraoperative pain, perhaps suggesting the
importance of timing of administration (38). However, given
the side effect profile of a single dose of misoprostol (nausea,
vomiting, diarrhea, abdominal cramping, fever (39, 40)) and
the limited data suggesting benefit, this medication should
probably not be used routinely for patients undergoing these
procedures in the outpatient setting.

REGIONAL ANESTHETIC BLOCKS
Regional blocks with local anesthetics can serve the role of the
primary intraoperative anesthetic, with or without sedation, or
of adjunctive postoperative pain control. Depending on the
approach (vaginal, laparoscopic, or abdominal), procedure un-
der consideration (oocyte retrieval, hysteroscopy, dilation and
curettage, hysterectomy), and patient characteristics (pain his-
tory or risks of conscious sedation or general anesthesia),
regional blocks may be considered. The neuraxial approach
with epidural anesthesia can be used for postoperative pain
control formajor open surgeries. A full reviewof the use of neu-
raxial anesthesia is out of the scope of this review, andwe focus
on other regional anesthetic blocks thatmay be useful in repro-
ductive surgeries.
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