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ABSTRACT

Background and Objectives: Examine trends in opioid
prescriptions after laparoscopic sterilization over time,
and identify any individual patient, provider, or proce-
dural factors influencing prescribing.

Methods: A retrospective observational cohort analysis
of laparoscopic sterilizations between January 1, 2016
and December 31, 2019 at Montefiore Medical Center. A
review of the medical records was performed and infor-
mation on patient demographics, comorbid conditions,
and surgical characteristics were collected. The number
of opioid pills prescribed postoperatively and any pain
related patient calls, visits, or refills was recorded.

Results: Between January 1, 2016 and December 31,
2019, 615 laparoscopic sterilizations were performed. The
median number of opioid pills prescribed was 10, rang-
ing from 0 to 40. There was a significant decrease in the
number of opioid pills prescribed (p< .0001) and refill
incidence (p< .001) over time. Patients with a docu-
mented diagnosis of pelvic pain received significantly
more opioid pills (p = .02), as did patients who under-
went tubal occlusion versus salpingectomy (p = .01).
There was no association between the number of opioid
pills prescribed and other patient or procedural character-
istics. Finally, the number of pills prescribed was not
associated with urgent patient contact (p = .34).

Conclusions: The overall number of opioid pills pre-
scribed after laparoscopic sterilization decreased at our
institution over time, which paralleled a decrease in refills
and urgent postoperative patient contact. Further, few
clinical characteristics influenced postoperative prescrib-
ing and there was no association between number of pills
prescribed and urgent patient contact. These findings
suggest excess prescribing and highlight the need to
identify and adopt an evidenced-based approach to post-
surgical opioid prescriptions.
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Misuse, Pain, Postoperative.

INTRODUCTION

Prescription opioid abuse is a nationwide epidemic.1 The
Centers for Disease Control and Prevention estimates that
from 1999 to 2017 almost 400,000 people died from
opioids, often involving prescription opioids.2 A survey of
Americans receiving opioid prescriptions for pain demon-
strated that more than half had leftover opioids, and
61.3% of those planned on saving the opioids for future
use.3 Leftover prescription medication is a major source of
diverted or misused opioids, and growing literature sug-
gests that physicians prescribe opioids in excess of what
is needed for pain.3–7

Peri-operative care presents a unique challenge as pro-
viders must ensure adequate analgesia while minimizing
excess prescribing. A significant proportion of opioid pre-
scriptions are related to postsurgical care, and there is evi-
dence that 6.8% of patients develop new, persistent
opioid use after gynecologic surgery.2,8 This number is
significant when considering frequently performed gyne-
cologic procedures such as laparoscopic sterilization, a
procedure performed on 640,000 women every year.9

Despite this, there are few evidenced-based guidelines
informing gynecologic surgeon prescribing.10 Enhanced
recovery after surgery protocols encourage multimodal,
opioid-sparing, postoperative pain-control and recom-
mend prescribers account for patient factors when pre-
scribing postoperative opioids, but explicit prescribing
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regimens and procedure specific recommendations are
lacking.11

This study seeks to contribute to the literature on opioid
prescribing patterns after gynecologic surgery by focusing
on laparoscopic sterilization. Our primary objective is to
describe trends in post-sterilization opioid prescriptions
and refills over time. Our secondary aim is to identify any
individual patient, prescriber, or surgical factors that may
influence prescribing patterns. We hypothesized that
increasing provider awareness and education has led to a
decrease in opioid prescriptions over time.

METHODS

Institutional review board approval was obtained to review
the medical records of laparoscopic sterilizations performed
at Montefiore Medical Center, Bronx NY, between January
1, 2016 and December 31, 2019. Cases were identified using
procedure codes. This time frame was chosen as the elec-
tronic medical record (EMR) at our institution was univer-
sally implemented after January 1, 2016.

Patient demographic data including age, race/ethnicity, and
language were collected from the medical records.
Comorbid conditions including fibromyalgia, chronic pain,
pelvic pain, depression and anxiety, and tobacco use history
were obtained from the surgical admission history and phys-
ical. The method of sterilization (salpingectomy versus tubal
occlusion via electrosurgery), the performance of concur-
rent procedures, and additional surgical characteristics such

Table 1.
Demographic and Operative Characteristics

N=615

Number of opioids, median (IQR) 10 (5–15)

Year of surgery, n (%)

2016 153 (24.9)

2017 159 (25.9)

2018 154 (25.0)

2019 149 (24.2)

Specialty, n (%)

Family Planning 269 (43.9)

General 194 (31.7)

Minimally Invasive Gynecological Surgery 149 (24.3)

Other 1 (0.2)

Resident year of training, n (%)

PGY1 449 (73.0)

PGY2 156 (25.4)

PGY3 4 (0.7)

PGY4 6 (1.0)

Surgery time, median (IQR) 40 (31–51)

Number of previous surgeries, median (IQR) 0 (0–1)

Depression or anxiety, n (%)

No 554 (90.2)

Yes 60 (9.8)

Chronic pain, n (%)

No 558 (90.9)

Yes 56 (9.1)

Pelvic pain, n (%)

No 603 (98.2)

Yes 11 (1.8)

Procedure type, n (%)

Salpingectomy 423 (69.0)

Tubal occlusion 190 (31.0)

Additional procedure, n (%)

0: None 565 (92.0)

1: Hysteroscopy 16 (2.6)

2: Ovarian cystectomy 8 (1.3)

3: Endometriosis 1 (0.2)

4: Other 20 (3.3)

5: Salpingoophorectomy 2 (0.3)

1,2,3 1 (0.2)

1,4 1 (0.2)

Table 1. Continued

N=615

EBL, median (IQR) 5 (5–10)

Number of incisions, median (IQR) 3 (2–3)

10–12 mm port, n (%)

No 593 (96.6)

Yes 21 (3.4)

Use of lidocaine, n (%)

No 262 (42.6)

Yes 353 (57.4)

Residents prescribed, n (%)

No 11 (1.8)

Yes 604 (98.2)

IQR, interquartile range; PGY, post graduate year; EBL, esti-
mated blood loss.
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as operative time, estimated blood loss, port number and
size, and use of local anesthetic were recorded. Surgeon
and prescriber characteristics were also recorded; surgeon
subspecialty was defined based on the academic division in
which they are employed.

All analgesics prescribed and any refills sent within two
weeks of surgery were recorded. Each type of prescribed
opioid (oxycodone, oxycodone-acetaminophen, trama-
dol, acetaminophen with codeine, or hydromorphone)
was recorded, and was cumulatively described as ‘num-
ber of opioid pills.’ Unscheduled patient contact was
defined as urgent visits or phone calls for pain within two
weeks of surgery.

Data analysis was performed using SAS software version
90.4. The Mann-Whitney U test was used to analyze contin-
uous variables and the x 2 test and the Fisher’s exact test
were used to compare categorical variables. The
Spearman’s correlation was used to analyze the association
between two continuous variables. All tests were two-sided,
and a p-value< 0.05 was considered statistically significant.

RESULTS

We identified 615 patients who underwent a laparoscopic
sterilization between January 1, 2016 and December 31,
2019. Patient, provider, and procedural characteristics are
outlined in Table 1. The number of sterilization proce-
dures performed remained stable over time. During the
study period, 69% of patients underwent salpingectomy
and 31% underwent sterilization by tubal occlusion via
electrosurgery. Sterilizations were performed by 45 differ-
ent surgeons; almost half (43.9%) of procedures were per-
formed by the Family Planning division, and the
remainder were performed by a general obstetrician and
gynecologist (31.7%), a minimally invasive surgeon
(24.3%), or other (0.2%).

Most patients were prescribed oxycodone-acetaminophen
(74%) or oxycodone (11%), with the remainder being

prescribed acetaminophen with codeine (2%), tramadol
(< 1%) or hydromorphone (< 1%). Most patients received
a nonsteroidal anti-inflammatory and acetaminophen as
well. Twelve percent of patients did not receive a pre-
scription for any opioid medication. Overall, the median
number of postoperative opioid pills prescribed was 10
(interquartile range 5 – 15) with a range of 0 – 40 (Table
1). The number of opioid pills prescribed post-steriliza-
tion decreased over time (p< .0001) (Table 2).

Surgeon subspecialty and resident year of training were
both significantly associated with number of opioids pre-
scribed (p< .0001; p< .0001) (Table 3). A history of
chronic pain was significantly associated with number of
opioids prescribed (p = .02), but a history of pelvic pain
(p = .74) and depression (p = .69) or anxiety (p = .27) were
not (Table 3). There was a statistically significant differ-
ence in the number of opioid pills prescribed after a sal-
pingectomy as compared with a tubal occlusion (p= .01),
with patients being prescribed less after salpingectomies.
Estimated blood loss (p = .70), number of incisions
(p = .08), port size (p = .08), or use of lidocaine (p = .22)
were not associated with the number of pills prescribed
(Table 3).

Thirty-one patients (5.04%) had an urgent visit or phone
call, and 17 (2.76%) received an analgesic refill within
2weeks of surgery (Table 2). Nine (1.46%) of the 615
patients received an opioid refill postoperatively. The
number of opioid pills prescribed was not significantly
associated with the incidence of unscheduled patient con-
tact (p = .34), but paradoxically was directly associated
with analgesic refills (p = .01) (Table 4). The greater the
initial prescription, the more likely a patient was to get a
refill. The incidence of unscheduled patient contact and
refills both significantly decreased over time (Table 2).

CONCLUSION

In a large academic medical center, the number of opioids
provided after laparoscopic sterilization has decreased

Table 2.
Trends in Opioid Prescriptions Over Time

2016 2017 2018 2019 P-Value

Number of opioid pills (median, IQR) 15 (10–20) 10 (10–20) 10 (5–10) 5 (0–10) < .0001

Analgesic refill prescribed (N, percent) 9 (5.9) 7 (4.4) 0 (0) 1 (0.7) .001

Unscheduled patient contact (N, percent) 14 (9.2) 10 (6.3) 2 (1.3) 5 (3.4) .005

IQR, interquartile range.

January–March 2021 Volume 25 Issue 1 e2020.00088 3 JSLS www.SLS.org



over time. However there remains concern for unselective
and possibly excessive prescribing.

We present encouraging trends in the number of opioid
pills prescribed after laparoscopic sterilization over time
at our institution, which paralleled a decrease in the inci-
dence of postoperative urgent patient contact and analge-
sic refills. In contrast, Thompson et al. demonstrated an
increase in opioid prescriptions after hysterectomy from
2004 to 2014, despite a concomitant increase in minimally
invasive routes.10 Our more recent time period of 2016 to
2019 suggests a shift in trends towards more judicious
opioid prescribing among gynecologists. Alternatively,
this may reflect cultural or individual physician practices
at our institution.

A study of obstetrics & gynecology residents training in
the United States found that prescribing practices were
influenced by region, program, and hospital factors,
rather than individual patient or procedural factors.12 In
agreement, we found that provider factors including sur-
geon subspecialty and prescriber year of training were
associated with the number of opioid pills given.
Additionally, patients who received more initial opioid
pills were more likely to receive a refill, suggesting that
certain prescribers may have more liberal prescribing
practices. These findings highlight the need to emphasize
an approach to opioid prescribing that is driven by clinical
factors rather than physician preference or training.

In this cohort, the only patient factor associated with the
number of postoperative opioids given was a history of
chronic pain. While research shows that it may be more
difficult to achieve pain relief in patients with chronic
pain,13 reflexively prescribing more opioids to these
patients may result in overprescribing to a patient popula-
tion at increased risk of dependence.14 Two studies of
patients undergoing hysterectomy demonstrated that
while patients with a chronic pain syndrome have
increased opioid use postoperatively, they were still pre-
scribed excess opioids.5,15 Recommendations to optimize
postoperative pain control and minimize sequelae of
opioid use in this patient population includes a pre-opera-
tive referral to a pain management provider and continu-
ing their pre-operative pain regimen post operatively
(Stone), but additional guidelines are lacking.11 A pro-
spective analysis on postoperative opioid prescriptions in
this patient population is an important area for future
research.

In our study there was no association between the num-
ber of opioid pills prescribed and unscheduled patient
contacts. Even as the number of opioids prescribed

Table 3.
Associations Between Number of Opioid Pills and

Demographic and Operative Characteristics

Median Number of
Opioid Pills, IQR P-Value

Specialty <.0001

Family Planning 10 (5–10)

General 10 (5–15)

Minimally Invasive
Gynecological Surgery

15 (10–20)

Other 30 (30–30)

Resident year of training <.0001

PGY1 10 (5–12)

PGY2 15 (10–20)

PGY3 8 (3–18)

PGY4 15 (6–20)

Resident prescribed .78

No 10 (0–15)

Yes 10 (5–15)

Depression .69

No 10 (5–15)

Yes 10 (5–20)

Anxiety .37

No 10 (5–15)

Yes 10 (5–20)

Chronic pain .02

No 10 (5–15)

Yes 10 (10–20)

Chronic pelvic pain, median
(IQR)

.74

No 10 (5–15)

Yes 10 (6–15)

Procedure type, median (IQR) .01

Salpingectomy 10 (5–15)

Tubal occlusion 10 (6–15)

10–12 mm port, median (IQR) .08

No 10 (5–15)

Yes 15 (10–20)

Use of lidocaine, median (IQR) .22

No 10 (5–15)

Yes 10 (5–15)

Spearman’s
correlation

P-value

Estimated blood loss �.02 .70

Surgery time �.02 .62

Number of incisions �.07 .08

IQR, interquartile range; PGY, post graduate year.
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decreased over time, there was no increased urgent
patient contact or refills. Additionally, 12% of patients
received zero opioids and only 1 of those 76 patients had
unscheduled contact resulting in an opioid prescription.
These findings suggest that prescribers overestimate
patients’ analgesic needs. Studies by As Sanie et al. and
Wong et al. demonstrated this by finding that patients
undergoing hysterectomy were prescribed two to four
times the amount of opioids than was needed.15,16

Further, Plewniak et al. randomized patients to 5 or 10
opioid pills after minor gynecologic laparoscopy and
found similar use (2 tablets vs 2.5 tablets, respectively)
between the groups and consequently more unused
opioid pills in the latter.17 These findings have important
implications as a larger initial prescription incurs more
risk for a long-term opioid use disorder.8,18 Additional
research investigating the appropriate number of postop-
erative opioid pills is needed, in particular identifying in
which patients an opioid-free approach may be feasible.

A potential limitation of our study is that we examined a
composite number of opioid pills, rather than converting
all to oral morphine equivalents. We took this approach
for clarity; further, the vast majority (96.5%) of opioid pre-
scriptions were oxycodone, thus the small percentage of
patients receiving alternate opioids were unlikely to affect
our result. An additional limitation inherent in the retro-
spective design was that we were limited by the data
available in the EMR. A patient theoretically may have had
unscheduled contact for pain that was not documented
and therefore not captured, but we expect this to be rare.
Conversely, use of the EMR and its electronic prescribing
feature allowed us to construct a comprehensive and reli-
able dataset, an important strength. Finally, due to the ret-
rospective nature we were unable to quantify patient use
of opioids, patient satisfaction, or quality of recovery.

Our study has several additional strengths. Examining a
recent time frame, during which state mandated provider
education on opioid abuse was implemented, enhances the
relevance of our findings. Future research examining why
opioid prescriptions have decreased could help develop

interventions to minimize overprescribing. Additionally, we
investigated a large sample size in a community that is dis-
proportionately affected by the opioid epidemic. In doing
so we provide insight into changing prescribing behavior
that may have a beneficial impact on our community.

Postoperative prescriptions represent an important target
for curtailing the opioid epidemic. Our study suggests that
physician factors, rather than clinical characteristics, drive
postoperative prescribing practices, and may result in
excess prescribing. This information could assist the de-
velopment of evidence-based, individualized opioid pre-
scribing guidelines.
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