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Abstract

Opioid use disorder remains a leading national cause of mortality. Physician opioid
prescribing contributes to this crisis. In urogynecology, most of these prescriptions are
aimed at addressing postoperative pain. This expert review examines the factors that
contribute to postoperative pain and opioid use in urogynecologic patients. We discuss
patient characteristics, physician interventions and alternative therapies that may influence
postoperative pain and opioid use. By identifying patients at higher risk for postoperative
pain and opioid use and utilizing evidence-based strategies to mitigate postoperative pain,
physicians caring for urogynecology patients can both reduce postoperative opioid use
while still providing adequate patient pain control.

Keywords: enhanced recovery after surgery; perioperative pain management; opioid use;
urogynecology; pelvic floor reconstructive surgery; local anesthesia; TAP blocks; pudendal
blocks; liposomal anesthetic; multimodal pain management

1. Introduction
Opioid misuse continues to be a leading cause of morbidity and mortality in the

United States (US). There were 107,941 drug overdose deaths reported in 2022 [1]. Deaths
specifically involving synthetic opioids other than methadone have continued to rise. There
were 73,838 overdose deaths reported in 2022 [1], with opioid-related overdose deaths
increasing from 49,860 in 2019 to 81,806 in 2022 [1]. While there are other countries that
are experiencing a concerning increase in opioid usage, most notably Canada, Australia
and the UK, the crisis remains greatest in the US [2,3]. Opioid use in these countries, as
in the US, is a combination of both prescription and illicit drugs [2,3]. In countries with
much lower rates of use, the majority of opioid use is associated with heroin, as access
to medications is much more limited due to cost, prescribing practices and regulatory
controls [2,3]. In the US, a significant proportion of opioid abuse in young adults begins
with an opioid prescription [4]. Further, overprescribing allows for opioid diversion and
misuse, including by friends and family members [5], further expanding the impact of
these prescriptions. Given the scope and pervasiveness of this crisis, it is imperative that
physicians continue to assess the ways they can mitigate opioid use in their patients.

The often-demonstrated benefits of urogynecologic procedures include minimally
invasive techniques with short postoperative recovery times and minimal postoperative
pain. In the field of urogynecology, postoperative pain control is the main source of
initial opioid prescribing [6–8]. Importantly, women undergoing vaginal reconstruction
or laparoscopic sacrocolpopexy who received perioperative opioid prescriptions were
significantly more likely to develop new persistent opioid usage than those that did not [8].
Multiple studies have demonstrated that prescribers generate scripts for opioids in amounts
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disproportionately greater than average consumption, consistently exceeding the amount
used by patients [6,7]. Additionally, over 20% of the patients did not use any opioids at
all [7]. As-Sanie et al. reviewed the historic prescribing patterns of gynecologists at a
large academic medical center and found that prescriptions were usually twice the number
of opioids that the average patient uses after hysterectomy [8]. Of the median 200 oral
morphine equivalents (OME) prescribed to participants in this prospective quality initiative
study, patients reported using a median of 110 morphine equivalents (interquartile range
(IQR) 40–150) [8].

Additional studies have shown that these prescribing practices may not be necessary.
In two different randomized controlled non-inferiority studies, Yuan et al. and Davidson
et al. demonstrated that restrictive opioid prescribing was non-inferior in terms of patient
satisfaction for both minor and major urogynecologic procedures [9,10]. Patient satisfaction
was 92.2% in the standard protocol and 92.1% (difference −0.1; p = 0.004) in the restrictive
protocol as designed by Yuan et al. [10]. Furthermore, patients in Davidson et al.’s study
who received the routine opioid prescription had a median of 26 unused opioid tablets
(IQR 15–28) vs. 4 (IQR 2–5) in the restricted group, despite the similarity in satisfaction [9].

In a secondary analysis of a randomized controlled trial, Ramasheshan showed that
following pelvic reconstructive surgery, 34.8% of patients did not take any narcotic medi-
cations, and those that did did not use the entire prescription [11]. The use of procedure-
specific, tiered opioid prescribing recommendations was associated with a significant,
sustained reduction in opioid prescriptions for patients undergoing surgery for pelvic or-
gan prolapse (POP) [12]. Following implementation, the median oral morphine equivalents
decreased from 225 mg (IQR 225–300) to 71.3 (IQR 0–112.5; p < 0.0001) [12]. The clinical
practice statement published by Reagan et al. states that it is safe to discharge opioid naive
patients undergoing pelvic reconstructive surgery without a prescription, if patients used
little to no opioids in the hospital [13].

The ability to identify urogynecology patients in the perioperative period who may
have risk factors for higher postoperative pain and increased opioid usage may allow
interventions to mitigate postoperative pain. Conversely, identifying those who may require
less postoperative opioids can enable providers to decrease overall opioid prescribing
without harming patient care or satisfaction. Such personalized prescribing practices
balance the pain control needs of patients with the risks of opioid use.

2. Patient Factors Related to Postoperative Pain and Opioid Use
2.1. Age

Compared to a general gynecologic population, urogynecology patients are generally
of increased age. In a population-based study within the Kaiser Permanent Healthcare
Program in Southern California, Luber et al. examined the demographics of patients with
pelvic floor disorder and found an age range of 30 to 89 years normally distributed around
a median age of 61.5 years [14]. While this older age range may be associated with greater
likelihood of medical comorbidities, in terms of opioid usage, it translates to decreased risk
of postoperative pain and opioid usage. A multitude of studies have demonstrated that
age is inversely correlated with postoperative pain and opioid usage [13,15,16]. DeBlanc
et al. demonstrated increasing mean pain scores and oral morphine equivalents prescribed
with decreasing patient age following surgery for POP [15]. The retrospective cohort study
conducted by Leach et al. found a significant decrease in pain scores (3.5 to 1.9), mean
oral morphine equivalents prescribed (344.2 to 254.8, p < 0.0001) and opioid refill rates
(17.9 to 4.8%, p < 0.0001) with increasing patient age by decade, regardless of the surgical
approach for POP [16]. In a 2019 retrospective cohort study by Willis-Gray et al., an age of
less than 65 was associated with increased postoperative pain scores and total opioid usage
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in postoperative care unite (PACU) after surgery for POP or stress urinary incontinence
(SUI) (9.0 +/− 8.3 vs. 5.1 +/− 6.0 mg, p < 0.05) [17]. In a subsequent prospective study,
younger women used significantly more mean morphine equivalents (MME) during the
first postoperative week compared with older women, despite no difference in average pain
scores (49 +/− 79 vs. 28 +/− 40 morphine milligram equivalents) [18]. Furthermore, the
odds of new and persistent opioid use following benign hysterectomy were significantly
increased by younger age, with an odds ratio (OR) of 1.97 (95% confidence interval (CI),
1.69–2.30), in a retrospective cohort study by AlAshqar et al. [17]. Similarly, a prospective
cohort study by Cummings et al. found that age was positively associated with greater odds
of being opioid-free in the first 24 h after surgery for POP (OR 1.07, 95% CI 1.04–1.09) [19].
Among opioid users, age was inversely associated with total opioid dose [19].

The relationship between age and postoperative opioid usage can be attributed to
several factors including decreased pharmacologic metabolism, which lessens the amount
of medication necessary to achieve a desired effect [20,21]. It may also be due to decreased
somatic pain experienced with aging secondary to the changing sensitivity of certain pain
receptors. Older adults were shown to have an increased threshold for heat-related pain
and peripheral small fibers, the type that process heat, have been shown to degenerate
with aging [22]. Furthermore, rates of comorbid conditions that may further affect the pain
processing nerves, such as diabetes, increase in older populations. The inverse relationship
between age and postoperative opioid usage has been reliably shown among general, breast
and orthopedic surgery patients [23], adding to the strength and validity of these findings.

2.2. Medical Comorbidities

The presence of certain medical comorbidities is associated with increased postopera-
tive opioid usage. In a single-center retrospective chart review, Dwarica et al. compared
patients presenting to gynecology and urogynecology clinics and found that those pre-
senting to the urogynecology clinic were 30% more likely to be using an opioid pain
medication [24]. Urogynecology patients were noted to be older, have a higher parity, be
current smokers and have a history of a previous chronic pain diagnosis [24]. In patients
with a comorbid psychiatric diagnosis or those with a history of chronic pain, the rate of
postoperative opioid consumption was greater compared to control subjects who under-
went the same procedure across multiple studies. Palm et al. demonstrated that a diagnosis
of fibromyalgia was associated with greater risk of above median use of opioids following
pelvic reconstructive surgery (adjusted OR (aOR) 16.9, CI 2.24–362.9) [7]. In addition to a
statistically significant increase in new persistent postoperative opioid use in patients with a
preoperative fibromyalgia (aOR 1.26, 95% CI 1.07–1.47), AlAshqar et al. demonstrated that
other pain diagnoses also increased the risk of new persistent postoperative opioid usage:
neck pain (aOR 1.13 95% CI 1.01–1.26), back pain (aOR 1.21, 95% CI 1.04–1.42), chronic
pain (aOR 1.66, 95% CI 1.36–2.04) and arthritis/joint pain (aOR 1.30, 95% CI 1.21–1.40) [25].
Further, As-Sanie et al. had patients complete the Fibromyalgia Survey prior to benign
hysterectomy, a validated measure of centralized pain. Postoperatively, they found that
a one-point increase in Fibromyalgia Score was associated with a 30.8 increase in mean
morphine equivalents used two weeks after procedure (p < 0.001) [4]. Patients in the
highest tercile of Fibromyalgia Score reported significantly higher postoperative opioid
consumption each day following hysterectomy (13.9 greater oral morphine equivalents,
95% CI 3.0–24.8 p = 0.20) and postoperative pain scores (2.4 points higher, 95% CI 0.90–4.0,
p = 0.004) [8]. In a systematic review, Regan et al. identified multiple studies in gynecologic
surgery, not specific to urogynecology, that showed associations between endometriosis,
centralized pain and chronic pain and increased postoperative opioid usage [13]. Studies
specific to urogynecology showed increased postoperative opioid usage is associated with
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history of chronic pain and preoperative opioid use [13]. AlAshqar et al. performed a retro-
spective cohort study that demonstrated that the presence of some preoperative psychiatric
diagnosis was associated with a statistically significant increase in new persistent opioid use
postoperatively, including generalized Mood disorder (aOR 1.12, 95% CI 1.01–1.24), anxiety
(aOR 1.20, 95% CI 1.09–1.33), Insomnia (aOR 1.34, 95% CI 1.18–1.52), Alcohol use (aOR 1.70,
95% CI 1.17–2.47), Substance use (aOR 1.82, 95% CI 1.21–2.75) [25]. Adjustment disorder, At-
tention Deficit Disorder and Schizophrenia were not significant after adjustment [25]. There
was also a statistically significant difference for those using medication for a Mood disorder
(aOR 1.51, 95% CI 1.40–1.64), which included Selective Serotonin Reuptake Inhibitors, Sero-
tonin Norepinephrine reuptake inhibitors, Tricyclic Antidepressants, Monoamine oxidase
inhibitors, Lithium and Anticonvulsant mood stabilizers, which were all included under
the analysis [25]. In women who underwent vaginal reconstructive surgery, preoperative
pelvic pain was associated with greater improvement pelvic pain scores at 3 (−3.1 +/− 2.9
vs. −0.4 +/− 1.6, p < 0.001) and 12 months (−3.4 +/− 3.0 vs. −0.6 +/− 1.6, p < 0.001);
however, overall pain scores remained higher in a secondary analysis of the Outcomes
Following Vaginal Prolapse Repair and Midurethral Sling trial [26]. An anxiety diagnosis
preoperatively was associated with higher pain immediately, 1 to 2 days (relative odds 1.05,
95% 1.01–1.10) and two weeks after the operation (relative odds 1.53, 95% CI 1.00–2.34)
in a multicenter observational study by Moss et al. [27]. This is further exacerbated in
patients with Pain Catastrophizing [27], which has been described by Quartana et al. as a
negative cognitive response to actual or anticipated pain [28]. Addressing patients’ medical
comorbidities preoperatively may contribute to decreased opioid usage in the postoperative
period. While studies such as that from Kain et al. have demonstrated that pre-procedural
anxiolysis with benzodiazepines did not improve postoperative recovery [29], as discussed
later in this paper, there are perioperative counseling techniques with demonstrated benefit,
as well as non-medical interventions that may be especially helpful for patients with a
diagnosis of anxiety.

2.3. Body Mass Index

Patient body mass index (BMI) has not clearly been associated with opioid use postop-
eratively among urogynecology patients. As many urogynecology procedures are elective,
it is possible that procedures may be delayed in favor of non-surgical treatment options. A
retrospective cohort study by Leach et al. found that preoperative opioid users tended to
have a slightly higher BMI (29.2 (5.4) vs. 28.6 (10.3), p = 0.04) [30]. However, Ramaseshan
et al. did not find BMI to be predictive of post-discharge opioid use in a secondary analysis
of a randomized controlled trial of pelvic reconstructive surgery (p = 0.915) [11].

2.4. Race and Ethnicity

When discussing race and ethnicity in medicine, particularly in the field of gynecology,
it is imperative to acknowledge the history of racism and racial exploitation that was
foundational to the development of the field. Anaracha, Betsy and Lucy were enslaved
Black women who were experimental subjects of Dr. Marion Sims following vaginal deliv-
eries and sexual trauma that caused damage to their pelvic floors [31]. The procedures he
subjected them to were without consent and without anesthesia [31]. There are many other
instances of non-White patients being medically coerced, abused and denied appropriate
care, one of the most famous being the United States Public Health Service (USPHS) or
Tuskegee Syphilis study [32]. The impacts of systemic racism persist in medicine today.
These manifest in many ways, including systematic undertreatment of pain. A study of
medical students and residents demonstrated that about half of White trainees incorrectly
believed that Black patients had physiological differences that make them feel less pain
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such as thicker skin or fewer nerve endings [33]. They also inaccurately rated Black patients’
pain as lower compared to White patients [33].

There is not a clear correlation between race and postoperative pain following pelvic
reconstructive surgery. Studies outside of urogynecology have demonstrated that Black and
Hispanic individuals have higher postoperative pain scores than non-Hispanic Whites [34].
Despite these higher pain scores, White patients were more likely to receive opioids than
Black, Hispanic or Asian patients [35,36]. The previously described disparity has also been
seen in postpartum patients, with Black and Hispanic women receiving less morphine
milliequivalents (−3.54, 95%CI −5.88 to −1.20 and −5.03, 95%CI −6.91 to −3.15) despite
reporting higher pain scores (adjusted odds ratio 2.18, 05% CI 1.63–2.91 and 1.61, 95% CI
1.26–2.06 respectively) in a retrospective cohort study by Badreldin et al. [37]. This has
not been extensively studied following pelvic reconstructive surgery but may be an area
for further research as our population becomes increasingly diverse given the history of
inadequate pain management for non-White patients.

2.5. Language

Another area for further consideration given the increasingly diversifying United
States population, is the patient’s primary language. A retrospective cohort study by Levy
et al. demonstrated that non-English speaking patients received less morphine equivalents
per day following gynecologic surgery (31.7 vs. 43.9 oral morphine equivalents, p < 0.01)
and had their pain assessed less frequently (7.7 vs. 8.8 checks, p < 0.01) [38]. This is more
likely attributable to language barrier and provider bias than physiological differences in
pain perception.

2.6. Procedure Related Pain Outcomes

Shorter, more minimally invasive procedures are preferred due to their decreased
association with postoperative pain [15]. For equivalent hysterectomies (uterine size,
patient demographics), minimally invasive hysterectomies (vaginal, robotic or laparo-
scopic) were associated with decreased postoperative pain and opioid use, as measured
by morphine milligram equivalents (vaginal 32.70, 95% CI 27.15–38.26), as were robotic or
laparoscopic (39.91 95% CI 37.17–42.65) surgeries compared to open hysterectomy (54.97,
95% CI 48.81–61.13) [15,39]. Similarly, there was no difference between pain scores or
opioid usage following robotic or laparoscopic sacrocolpopexy, and overall opioid usage
and pain scores were lower for the procedure in a secondary analysis by Nilsson et al. [40].
Vaginal hysterectomy was associated with the lowest postoperative pain scores and opioid
usage [15,39]. Willis-Gray et al. conducted a double-blind placebo-controlled randomized
trial that demonstrated the vaginal route of surgery was associated with fewer opioid
prescriptions filled [41]. Furthermore, a longer operative time was associated with greater
odds of higher median opioid use in pelvic reconstructive surgery in a prospective quality
study [7]. The findings supporting shorter operative times can be attributed to multiple
factors including less tissue trauma, fewer incisions and less insufflation and associated
abdominal distention [42]. Surgical complications and prolonged postoperative hospital
stay were both independent risk factors for increased postoperative pain and opioid usage
following pelvic reconstructive surgery in some studies [25] but not all [6].

3. Non-Pharmacologic Interventions for Pain
Given the significant impact of surgery on new-onset opioid use, researchers have

increasingly evaluated non-medical interventions that can be utilized to improve perioper-
ative pain management and reduce reliance on postoperative opioid prescribing. Interven-
tions such as dedicated counseling, music therapy and massage are being introduced and
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evaluated. These non-medical interventions are based on the ongoing understanding of
the biopsychosocial pain model. This framework conceptualizes the sensation of pain as a
result of the complex interplay between psychological processes and social influences in
addition to pathophysiology [43,44]. Psychological and social stressors can amplify pain
perception; however, the opposite is also: true supportive environments can improve pain
perception and outcomes [43,44]. While this model was designed around chronic pain
management, it has demonstrated utility in the management of acute pain as well, and
research regarding interventions are ongoing.

Selle et al. presented several opioid sparing strategies in a prospective cohort study
including pre- and postoperative counseling regarding opioid use [45]. Patients in the
intervention had significantly greater odds of being discharged without opioids (68.1% vs.
10.0%, p < 0.01) and were less likely to receive a rescue opioid prescription after discharge
(1.4% vs. 9.5%, p = 0.03) [45]. Sassani et al. performed a secondary analysis of Preoperative
Counseling Method and Postoperative Opioid Usage and found that despite similar pain
scores, women who received preoperative phone counseling regarding opioid use prior
to POP surgery had lower opioid utilization postoperatively; the median total number
of 5 mg oxycodone tables was 0 (IQR 0–2, p = 0.002) [46]. Patient functional status also
impacted postoperative pain and opioid usage. In a prospective cohort study by Sakai et al.
examining patients undergoing pelvic reconstructive surgery, the high baseline activity
(BA) group required significantly less opioid medication in the postoperative period than
the low BA group (19 +/− 32 vs. 52 +/− 70 morphine milliequivalents, p = 001) [47].
Shah et al. evaluated the efficacy of therapeutic suggestion regarding opioid use in the
postoperative period through a single-blinded randomized controlled trial for patients
undergoing minimally invasive pelvic reconstructive procedures [48]. However, there were
no significant differences in morphine milligram equivalents, postoperative pain or other
subjective improvement [48].

Connective tissue massage was associated with significantly lower pain intensity
and analgesic usage (p < 0.001) following total laparoscopic and abdominal hysterectomy
compared to controls in a randomized controlled trial by Dogan et al. [49]. Additionally, a
randomized, placebo-controlled trial demonstrated thirty minutes of massage with lavender
following gynecologic surgery improved pain scores (2.66 +/− 0.89 vs. 3.80 +/− 1.01) on
the Verbal Rating Scale, providing support for aromatherapy in addition to massage [50].
Hill et al. found that altering the hospital rooms to include natural landscapes and music
improved patient satisfaction with care following pelvic reconstructive surgery even though
it did not change initial postoperative pain scores [51]. A systematic review by Sin et al.
examined the benefits of music therapy for patients having gynecologic surgery and found
a significant reduction in both pain score intensity and analgesic usage in patients who
received music therapy [52]. These are only a few of the techniques that have been studied
to address postoperative pain, and additional studies demonstrate benefit from both
physical and psychological approaches including mediation, hypnotherapy, acupuncture
and cryotherapy among many others [53].

As the vast majority of urogynecologic procedures happen on an elective basis there is
ample opportunity for preoperative counseling regarding postoperative pain expectations
and opioid usage as well as complementary strategies for pain management. These are
low-cost alternatives that can provide both a physical and psychological benefit to patients.

There is evidence to support non-pharmacologic interventions in the peri-
operative period, specifically counseling regarding expectations around opioid
use and this is recommended to be included for all patients undergoing a urogyne-
cologic procedure. Other non-pharmacologic interventions have less supporting



Anesth. Res. 2025, 2, 21 7 of 18

evidence and can be implemented at low cost and risk; however, they may have
insignificant benefit and are not routinely recommended.

4. Multimodal Pain Regimen
By far, one of the most impactful interventions developed to mitigate postoperative

opioid use and improve surgical recovery is enhanced recovery after surgery (ERAS)
protocols and, within them, multimodal pain regimens (Figure 1). ERAS protocols have
been extensively studied and consistently reduce recovery time, postoperative complica-
tions and improve cost effectiveness [54,55]. ERAS relies on a multidisciplinary team to
incorporate preoperative counseling and non-opioid analgesia, minimize fluid and elec-
trolyte imbalances, maintain normothermia and prioritize minimally invasive surgical
routes [54,55]. These protocols have a well-established association with lower opioid usage
in urogynecologic and other surgical patients postoperatively [56]. Given the benefits seen
after incorporation of ERAS protocols across other surgical subspecialties, the American
Urogynecologic Society (AUGS) and International Urogynecological Associations (IUGA)
released a joint clinical statement on ERAS protocols in urogynecology [57].

Figure 1. Perioperative interventions to decrease postoperative opioid usage.

4.1. Preemptive Analgesia

The use of oral acetaminophen and non-steroidal anti-inflammatory drugs (NSAIDs)
preoperatively and postoperatively independently decreases postoperative pain following
urogynecologic procedures [57]. AUGS-IUGA specifically recommends this regimen preop-
eratively to reduce opioid usage as a generally low-cost and low-risk intervention [53]. The
primary mechanism of action of NSAIDs is via cyclooxygenase (COX) inhibition preventing
the conversion of arachidonic acid to prostaglandins that mediate inflammation, pain and
fever [57]. Traditional NSAIDs are nonspecific inhibitors of COX-1 and COX-2. Selective
COX-2 inhibitors are sometimes preferred in ERAS protocols, as COX-2 inhibition has anti-
inflammatory, analgesic and antipyretic benefits without the gastrointestinal, antiplatelet
and renal effects associated with COX-1 inhibition [58]. Acetaminophen has a slightly more
complex mechanism of action: it is responsible for central inhibition of COX enzymes, re-
ducing the synthesis of prostaglandin E2 in the brain. Its lack of anti-inflammatory activity
is due to weak peripheral COX inhibition [59]. Its metabolites have also been shown to act
at cannabinoid receptors, modulate serotonergic and adenosine pathways and modulate
neuronal excitability, also contributing to analgesic effects [60,61]. A systematic review
Steinberg et al. found that the use of preemptive paracetamol, gabapentin, bupivacaine
and phenothiazine resulted in less postoperative opioid usage than placebo, which lead to
the development of clinical practice guidelines [62]. Similar findings were demonstrated
in a study by Reagan et al., which showed patients who had a multimodal pain regimen
used significantly fewer total narcotics (195.5 +/− 147.2 mg vs. 304.0 +/− 162.1, p < 0.001),
despite having no difference in pain score [63]. They also were more likely to use 0 oral
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narcotics after discharge (34.8% vs. 10.6%, p = 0.01) [63]. However, the AUGS-IUGA does
not recommend preoperative gabapentinoid use at this time due to the risk of respiratory
depression and an only modest effect on postoperative pain and opioid use [57].

There is strong evidence to support preemptive analgesia in accordance with the ERAS
protocol in urogynecologic surgery, and its routine use is recommended.

4.2. Local Anesthesia

The benefit of local anesthesia has been studied in urogynecology as a low-cost
and generally low-risk intervention; however, its use and routes of administration are
not standardized among urogynecologists. Local anesthetics reversibly block sodium
channels in neuronal cell membranes, inhibiting both the initiation and propagation of
nerve impulses in the sensory fibers at the site of administration [64]. Patients who received
transversus abdominis plane (TAP) blocks using a standardized lateral ultrasound-guided
approach in addition to conventional analgesia in the setting of robotic sacrocolpopexy had
lower cumulative morphine milliequivalents postoperatively [65]. However, because of
the varying routes of surgical approach and various sites of nerve blocks, these effects may
not have consistent clinical significance (Table 1). Torosis et al. conducted a randomized
controlled trial that demonstrated no difference in opioid use in the first 24 h following
transvaginal prolapse repair with pudendal nerve block (8 (0–20) vs. 6.7 (0–15); p = 0.8) [66].
Chang-Patel et al. did find a statistically significant lower administration of morphine
milliequivalents postoperatively following minimally invasive laparoscopic hysterectomy
with TAP blocks (morphine milliequivalents 43.2 vs. 53.9, p = 0.002), but that difference
corresponded to only approximately one 5 mg oxycodone tablet [67]. This was also true
for local anesthetic injection into pelvic muscles [67]. A double-blinded placebo-controlled
randomized trial found that bupivacaine injected at the puborectalis or iliococcygeus
did not improve postoperative pain or opioid use following vaginal prolapse repair [68].
Following a procedure with this intervention, 24 h opiate use was 42 vs. 48 (p = 0.39), with
a 48 h use of 75 vs. 37 (p = 0.09) [68]. Combining bupivacaine dexamethasone for additional
anti-inflammatory benefit also had no improvement for individuals who underwent vaginal
prolapse repair in a double-blind randomized controlled trial by Giugale et al. [69].

Additionally, it is not clear if this analgesic effect is secondary to tissue infiltration or
local anesthetic specifically. Gluck et al. showed a lower morphine dose use in recovery
and less overall postoperative analgesia use 24 h after vaginal hysterectomy in patients
who had infiltration with either bupivacaine or sodium chloride compared to those with
no infiltration (3.7 ± 2.3 mg vs. 5.3 ± 2.4 mg, p < 0.001) and less use of analgesia (all
kinds) 24 h after surgery (54.2% vs. 79.6%, p < 0.001) [70]. Abramov et al. performed a
randomized double-blinded placebo-controlled trial that showed no significant differences
in postoperative pain intensity or hydromorphone consumption between bupivacaine and
saline pudendal nerve blocks for transvaginal pelvic reconstruction surgery (0–3 h, 1.84 mg
versus 1.77 mg; 4–7 h, 1.19 mg versus 1.20 mg; 8–18 h, 2.89 mg versus 2.35 mg) [71]. Also
complicating this picture is the non-standard administration of local anesthetic. While
there are standard methods for the performance of injections such as pudendal blocks,
it is impossible to ensure that these are applied completely consistently across different
surgeons. Additionally, the introduction of ultrasound-guided techniques may increase
standardization of interventions such as TAP blocks; however, this approach is not yet
universal across the urogynecologic studies, which also creates variability. Laparoscopic-
guided TAP blocks have now been investigated in colorectal and bariatric surgery and have
been shown to be faster and less resource-intensive, while being non-inferior to ultrasound-
guided TAP blocks [72,73]. This may be a future area of investigation in urogynecology.
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Furthermore, while the administration of local anesthetic is largely regarded as safe,
there are risks both locally and systemically, such as central nervous system toxicity, car-
diovascular toxicity, methemoglobinemia and allergic reactions [64]. At the injection site,
patients can experience nerve injury, infection and hematoma, among other risks [64].

The increased use of liposomal local anesthetic in other fields such as orthopedic
and dental surgery has made this agent a novel target for investigators. This involves the
encapsulation of local anesthetic within a phospholipid bilayer, resulting in a sustained
controlled release of local anesthetic at the administration site [74]. There has not yet been
clear evidence of benefit in either pain or opioid use when liposomal anesthetic is used in
urogynecologic surgery. A randomized placebo-controlled trial by Mazloomdoost et al.
demonstrated that opioid use was similar between participants who received liposomal
bupivacaine and those that received normal saline, and overall pain scores were low
for both groups [75]. Likewise, the use of liposomal bupivacaine in posterior vaginal
wall surgeries did not provide a significant decrease in postoperative pain or decrease
opioid medication usage when compared to saline in a randomized control trial by Jones
et al. [76]. Infiltration of lidocaine with epinephrine vs. normal saline also did not improve
postoperative pain scores following sacrospinous ligament suspension in studies by both
Ezzedine and Propst et al. [77,78]. Similarly, a study by Dengler et al. showed no difference
in total opioid consumption through postoperative day 3 (p = 0.82) or pain scores with
combination liposomal and bupivacaine injections versus plain bupivacaine injections [79].
Furthermore Jones et al. demonstrated that plain bupivacaine was not inferior to liposomal
bupivacaine in regard to pain scores, morphine equivalent doses or hospital stay length [76].

The joint statement by AUGS-IUGA highly recommends incisional injection but not
tap blocks for minimally invasive gynecologic, vaginal and vulvar surgery and provided
moderate evidence for the benefit of liposomal bupivacaine [57]. Given the expense of
liposomal anesthetic, EXPAREL is available in 133 mg (10 mL) dose for USD 241.29 and
266 mg (20 mL) dose for USD 398.69 [80], it is not clear that it has a significant enough
impact for urogynecologic patients to justify the cost.

The urogynecologic procedures referenced throughout this paper are traditionally
performed under general anesthesia. However, for less intensive pelvic floor repair pro-
cedures, some physicians have performed the procedure under local anesthesia with or
without sedation. A meta-analysis by Zacharakis et al. evaluated 19 studies of over
1600 urogynecologic procedures conducted with local anesthetic [81]. The comparative
studies showed significantly lower mean pain scores than patients who were given general
anesthesia for the first 18 h [81], i.e., at both 4–6 h and 8–18 h postoperatively (160 patients;
mean difference, −1.70; 95% confidence interval: −3.12, −0.28; p = 0.02 and 160 patients;
mean difference, −0.72; 95% CI: −1.17, 0.27; p = 0.002, respectively) [81]. Pain scores at
>24 h did not differ among the two groups (160 patients; mean difference, −0.28; 95% CI:
−0.60–0.05; p = 0.10) [81]. Outside of 24 h, there was not a difference in pain scores [81].
Athanasiou et al. compared vaginal hysterectomy and pelvic floor repair under a combined
spinal epidural with local anesthetic and IV sedation [82]. They demonstrated decreased
opioid need in the local anesthesia group (35% vs. 95%, p = 0.002), as well as decreased pain
at rest [82]. At this time, there is not sufficient evidence to change typical urogynecologic
practice. However, in patients where general anesthesia presents significant risk, it may
be reasonable to perform pelvic reconstructive surgery under local anesthesia without
increasing risk of postoperative pain or narcotic use.

There is evidence to support use of local anesthetic; however, it should be imple-
mented on a case-by-case basis, as some studies have only moderate or weak evi-
dence, as such routine use in all urogynecologic procedures is not recommended
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at this time. Evidence for liposomal anesthetic in urogynecologic procedures is
not strong and, at this time, its use over plain anesthetic is not recommended.

4.3. Postoperative Regimens

As previously mentioned, the regimen of oral acetaminophen and NSAIDs preopera-
tively and postoperatively independently decreases postoperative pain following urogyne-
cologic procedures [57]. This regimen is a cornerstone of the AUGS-IUGA postoperative
medication recommendations and should be used unless contraindicated [57]. Of note, in
a double-blind placebo-controlled randomized controlled trial, IV paracetamol was not
superior to oral acetaminophen in terms of opioid usage (19 mg milliequivalents vs. 20 mg
milliequivalents, p = 0.605) or pain scores (27.0, IQR 35.0 vs. 35.0, IQR 44.5, p = 0.465) in
patients following vaginal reconstructive surgery [83]. Gabapentinoids have also been
studied in urogynecology patients. These medications bind the alpha 2 delta subunit of
voltage-dependent calcium channels, decreasing neuronal excitability and central sensi-
tization; there is also evidence to support decreased microglial activation and expression
of proinflammatory cytokines [84]. In pelvic reconstructive surgery, these medications
have been found to have a modest effect on postoperative pain; however, more research is
needed to evaluate the benefit compared to the risk of respiratory depression secondary
to decreased central respiratory drive; at this time, these medications are not part of the
standard AUGS-IUGA recommendations [57]. However, their use is recommended as
part of the ERAS protocol following gynecologic oncologic surgery [54] and other surgical
specialties [84] and recommended by the American Pain Society, the American Society of
Regional Anesthesia and Pain Medicine and the American Society of Anesthesiologists [85].
Petrikovets et al. conducted a multicenter randomized controlled trial demonstrated that an
ERAS protocol that features scheduled interventions, such as those mentioned previously,
Tylenol, Toradol and ice packs, was superior to the standard protocol, which included as
needed interventions in decreasing postoperative pain for women after urogynecologic
surgery [86]. The study group received less oral morphine equivalents during their entire
hospitalization (55.7 vs. 91.2, p < 0.001) [86]. Reductions in post-pelvic reconstructive
procedure pain scores and opioid usage (3.25 vs. 10.8 morphine milliequivalents, p < 0.0001)
was also shown in a prospective cohort study by Trowbridge et al. [87]. Zacharakis et al.
performed a systematic review evaluating ERAS protocols in urogynecologic surgery and
showed that for equivalent procedures, the length of hospital stay was significantly shorter
for those that had an ERAS protocol, and pain scores were non-inferior [81]. With ERAS
protocols in place, same-day-of-surgery discharge for POP procedures increased to over
90% (from a baseline of 25%) in a retrospective analysis by Carter-Brooks et al. [88]. A
subsequent retrospective cohort study by Carter-Brooks et al. demonstrated a similar in-
crease in same-day discharge and decreased length of hospital stay for patients in the ERAS
protocol across all age categories [89]. Furthermore, Carter-Brooks et al. demonstrated
that despite no difference in PACU pain scores, the ERAS protocol was associated with
decreased opioid usage, although this effect was highly dependent on patient age [89].
Younger women received 22.5 mg more than middle-aged women (p < 0.0001) and middle-
aged women received 24.3 mg more than elderly women. (p < 0.0001) [89]. Given the
robust data supporting ERAS protocols, in general, it is now standard practice for most
urogynecologists and surgeons. While these protocols have become standardized, the
implementation of all aspects should always occur on a patient-by-patient basis, balancing
the risks. As previously mentioned, COX-1 inhibition can cause or exacerbate gastroin-
testinal injury, such as ulcers, due to loss of protective prostaglandin E2 [58]. Some of this
risk can be mitigated with medications that provide gastric protection, including proton
pump inhibitors, high-dose histamine 2 receptors or using selective COX-2 inhibitors;
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however, these come with their own dose-dependent increased cardiac risk [90,91]. The
effect of the acetaminophen metabolite n-acetyl-p-benzoquinone is also dose-dependent in
its relationship to hepatic injury [92]. As discussed above, gabapentinoids may be used
as part of multimodal pain control; however, decreased neuronal excitability is associated
with decreased central respiratory drive, which can be exacerbated by concurrent opioid
usage [84] and should be carefully monitored. Additional interventions have been less
successful; for example, the use of rectal diazepam for chronic pelvic pain was not effective
as a post-surgical intervention for patients undergoing pelvic reconstructive surgery [93].
Studies are ongoing to investigate other ways to refine and enhance ERAS protocols for
urogynecologic patients.

There is strong evidence to support postoperative analgesia following the ERAS
protocol, and routine use is recommended in urogynecologic surgery.

Table 1. Characteristics and findings of the studies regarding the use of local anesthesia.

Author (Year) Type of Study Anesthetics Location of Infiltration Pain and Opioid Use Outcomes

Zoorob
et al. [65]

Prospective
Double-Blinded

Randomized
Controlled Trial

0.025% Bupivacaine TAP Block

TAP block had lower cumulative
NRS pain scores at 48 h

postoperatively (14.90 ± 2.2 vs.
16.60 ± 2.04, p = 0.02) and 7 days
postoperatively (17.10 ± 2.63 vs.

19.75 ± 2.65, p = 0.003).
Intervention group also had
lower cumulative morphine

milliequivalents at 7 days
postoperatively (17.25 ± 10.7 vs.

29.25 ± 14.53, p = 0.005).

Torosis
et al. [66]

Randomized Blinded
Controlled Trial

0.5% Bupivacaine,
Local Anesthetic

per Surgeon
Pudendal Nerve Block

Median pain scores at 24 and
48 h did not differ between

groups (4 ± 2 vs. 3 ± 3; p = 0.44).
No difference in opioid use in

first 24 h between the groups (8
[0–20] vs. 6.7 [0–15]; p = 0.8).

Chang-Patel
et al. [67]

Retrospective
Single-Institution

Cohort Study
Not listed TAP Block

Lower mean use of opioids
(MME 43.2 vs. 53.9, p = 0.002)

among patients who received a
TAP block (either pre
or postoperatively).

Kaeser
et al. [68]

Multicenter
Double-Blinded

Placebo-Controlled
Randomized Trial

0.5% Bupivacaine,
0.9% Saline

Puborectalis,
Iliococcygeus

24 h postoperative cumulative
VAS pain scores for the

bupivacaine and normal saline
arms, 19 and 18 (p = 0.71); opiate

use (24 h use was 42 vs. 48,
p = 0.39; 48 h use was 75 vs. 37,

p = 0.09).

Giugale
et al. [69]

Three-Arm,
Double-Blind
Randomized
Control Trial

0.9% Saline, 0.25%
Bupivacaine,

Combination 0.25%
Bupivacaine with 4 mg

Dexamethasone

Trans obturator,
Levator Ani,

Transvaginal Pudendal
Nerve

No significant difference in
median pain scores on

postoperative day 1 among
study groups (median

[interquartile range] pain score
4.0 [2.0–7.0] for placebo vs. 4.0
[2.0–5.5] for bupivacaine vs. 4.0
[1.5–5.0] for bupivacaine with

dexamethasone, p = 0.92).
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Table 1. Cont.

Author (Year) Type of Study Anesthetics Location of Infiltration Pain and Opioid Use Outcomes

Gluck
et al. [70]

Retrospective
Single-Center
Cohort Study

0.9% Saline, 0.5%
Bupivacaine Local infiltration

No differences in levels of pain
at all points of time. Infiltration

group required a lower
morphine dose in the recovery

unit (3.7 ± 2.3 mg vs.
5.3 ± 2.4 mg, p < 0.001) and less
use of analgesia (all kinds) 24 h
after surgery (54.2% vs. 79.6%,

p < 0.001).

Abramov
et al. [71]

Randomized
Double-Blinded

Placebo-
Controlled Trial

0.25% Bupivacaine,
0.9% Saline Pudendal Nerve Block

No significant differences in
postoperative pain intensity or

the consumption of
hydromorphone (0–3 h, 1.84 mg
versus 1.77 mg; 4–7 h, 1.19 mg
versus 1.20 mg; 8–18 h, 2.89 mg

versus 2.35 mg).

Mazloomdoost
et al. [75]

Randomized Placebo-
Controlled Trial

Liposomal Bupivacaine,
0.9% Saline

Trocar Paths,
Vaginal Incision

Pain scores were lower for
subjects receiving liposomal
bupivacaine during the first

three postoperative days. Fewer
subjects in the intervention
group consumed narcotic

medication on postoperative day
2 (12 vs. 27; p = 0.006).

Propst
et al. [78]

Randomized
Double-Blind Trial

0.5% Lidocaine with
Epinephrine, 1.3%

Bupivacaine Liposomal
mixed with 0.5%

Bupivacaine

Sacrospinous Ligament

Global postoperative pain
differed between the arms at
36 h with median (IQR) pain

score 4.0 (1.5–4.5) in the
lidocaine arm and 0 (0–3) in the

liposomal bupivacaine arm
(p = 0.04)

Dengler
et al. [79]

Double-Blinded
Randomized

Controlled Trial

1.3% Liposomal and
0.25% plain

Bupivacaine vs.
0.25% plain
Bupivacaine

Pudendal Nerve Block

Median pain scores for the study
and control groups, respectively,

were 0 (0–2) and 2 (0–4) for
postoperative day 1 (p = 0.03); 2

(1–4) and 3 (2–5) for
postoperative day 2 (p = 0.05);

and 2 (1–4) and 3 (2–5) for
postoperative day 3 (p = 0.02).

No difference between groups in
total opioid consumption

through postoperative day 3
(p = 0.82)

Zacharakis
et al. [81]

Systematic Review and
Meta-Analysis

Local Anesthesia,
General Anesthesia

Significantly lower mean pain
scores in local anesthesia group
compared to general-regional
anesthesia at both 4–6 h and

8–18 h postoperatively
(160 patients; mean difference
[MD], −1.70; 95% confidence

interval [CI]: −3.12, −0.28;
p = 0.02 and 160 patients; MD,
−0.72; 95% CI: −1.17, 0.27;

p = 0.002, respectively).
Pain scores at >24 h did not

differ among the two groups
(160 patients; MD, −0.28; 95% CI:

−0.60–0.05; p = 0.10).
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Table 1. Cont.

Author (Year) Type of Study Anesthetics Location of Infiltration Pain and Opioid Use Outcomes

Athanasiou
et al. [82]

Prospective
Cohort Study

Combined Spinal
Epidural, Local
Anesthesia with

IV sedation

Median pain intensity at rest
was significantly lower in the

local anesthesia group at 2 h, 4 h
and 8 h postoperatively (median
values: 0 vs. 1.9, 0 vs. 4.1 and 1

vs. 2.7, respectively)
The percentage of patients

needing opioids was
significantly lower for the local
anesthesia group (35% vs. 95%,

p = 0.002)

Jensen
et al. [94]

Retrospective
Cohort Study

Liposomal Bupivacaine,
0.25% Bupivacaine Pudendal Nerve Block

Subjective pain was similar
between groups (0 vs. 1.6 ± 2.6,

p = 0.68).
Difference between

postoperative morphine
equivalent dose for plain

bupivacaine versus liposomal
bupivacaine (25.3 ± 65.8 vs.

24.9 ± 31.7)

5. Conclusions
The continued prevalence of opioid use disorder in the United States underscores

the importance of not only identifying patients that are currently suffering from opioid
use disorder but also identifying those at risk of increased opioid use. As a substantial
percentage of patients with opioid use disorder first acquired opioids from a prescribing
provider, responsible opioid prescribing is not only a medical responsibility but a necessity.
Furthermore, continued research into pain management strategies that reduce the need for
opioids is critical to advancing postoperative pain control for patients. Postoperative pain
and opioid use can be reliably influenced by a multitude of patient factors, including age,
local analgesic use comorbid conditions, procedure invasiveness, perioperative counseling
and complementary pain medication/anesthesia. Clinicians can use this knowledge to
identify those patients at higher risk of opioid usage in the postoperative period and
consider additional pain management strategies such as those outlined in this review
(Figure 2).
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Figure 2. Distribution of articles across factors affecting postoperative pain for patients undergoing
urogynecologic procedures.
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Clinical Recommendations

The current evidence supports the implementation of perioperative interventions to
reduce opioid usage in urogynecology patients. Preoperative counseling regarding expec-
tations and postoperative opioid use and pre-medication with NSAIDs and acetaminophen
should be employed. Intraoperative use of local anesthesia should be considered on a case-
by-case basis and should be performed with plain anesthetic. Postoperatively, scheduled
use of NSAIDs and acetaminophen are recommended. As-needed use of oral narcotics is ap-
propriate. However, we would recommend surgeons limit the quantity of opioids provided
on discharge, employing a case-by-case model for the exact number prescribed through
shared decision making with the patient. Finally, scheduled gabapentinoids should be
considered, with the exception of patients at increased risk of respiratory compromise. Ad-
ditional non-pharmacologic interventions such as opioid use and pain counseling, massage
and similar techniques should be provided to patients as well. Expanding the research into
non-narcotic and non-pharmacologic interventions for urogynecology patients is necessary
to further develop the standard recommendations for perioperative care for these patients.
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