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ABSTRACT & COMMENTARY

Maternal Sleep Position  
and Pregnancy Outcomes
By Camille Hoffman, MD, MSc 

Associate Professor, Maternal Fetal Medicine, University of Colorado Departments of Obstetrics and Gynecology and 
Psychiatry, Wheat Ridge, CO 

Dr. Hoffman reports no financial relationships relevant to this field of study.

SYNOPSIS: Questions regarding sleep position safety are often posed for any OB/GYN or midwife practicing obstetrics. 

SOURCES: Silver RM, Hunter S, Reddy UM, et al. Prospective evaluation of maternal sleep position through 30 weeks of gestation and 
adverse pregnancy outcomes. Obstet Gynecol 2019;134:667-676.

Anderson NH, Gordon A, Li M, et al. Association of supine going-to-sleep position in late pregnancy with reduced birth weight: A 
secondary analysis of individual participant data meta-analysis. JAMA Netw Open 2019;2:e1912614.

In the Nulliparous Pregnancy Outcomes Study: 
Monitoring Mothers-to-be (nuMoM2b), Silver et 
al sought to prospectively examine the relationship 

between maternal sleep position and subsequent adverse 
pregnancy outcomes in a U.S. population. The authors 
used an existing, prospectively collected dataset of 8,706 
nulliparous women who completed information on their 
sleep at two pregnancy time points (first and about the 
third trimester). 

A composite primary outcome included stillbirth, small 
for gestational age (SGA), and hypertensive disorders of 
pregnancy. In addition to a sleep questionnaire - which 

was thorough regarding sleep positions - a subset of 
2,474 women completed a “sleep-disordered breathing 
sub-study.” 

Although the primary composite outcome occurred in 
22% of the study population (1,903 pregnancies), there 
was no association between reported sleep position in 
the non-left lateral or supine position at either the first 
visit (6 weeks 0 days to 13 weeks 6 days) or the third 
visit (22 weeks 0 days to 29 weeks 6 days). There were 
13 stillbirths, and all occurred in the setting of SGA, 
hypertensive disorders, or both. Most surprisingly, 
there was a protective effect for stillbirth when women 
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reported sleeping in the non-left lateral or 
supine position at the third trimester visit 
(adjusted odds ratio [aOR] 0.27; 95% 
confidence interval [CI], 0.09-0.75). In the 
subgroup, which had an additional sleep-
disordered breathing study, women who slept 
≥ 50% of the time in a supine position were 
no more or less likely than women who slept 
in the supine position for < 50% of the time 
to experience the primary composite outcome. 

In contrast, the study by Anderson et al 
examined the association between supine 
position (when going to sleep) and lower 
birthweight and birthweight centiles in 
pregnant women > 28 weeks. The study 
population included “selected women from 
the control group … from the Collaborative 
Individual Participant Data Meta-analysis 
of Sleep and Stillbirth study population.” 
Translation: These were retrospective case-
control study “control group” data of 1,760 
women who did NOT have stillbirths (cases) 
from New Zealand, Australia, and the United 
Kingdom. 

The authors cite a significant difference in 
birth weight based on maternal position 
when falling asleep. The mean birth weight of 
infants born to women who reported going to 
sleep in the supine position was 3,410 g  
(± 112 g); the mean birth weight of infants 
born to women who reported going to sleep 
in a “non-supine” position was 3,554 g  
(± 98 g). This difference was statistically 
significant (P = 0.009), although the adjusted 
mean difference was only 144 g and the 
adjusted customized percentile difference was 
40.7 vs. 49.7 percentiles. The authors also 
reported a threefold increase in SGA birth 
weight (aOR 3.23; 95% CI, 1.37-7.59) in 
the supine sleeping group compared with the 
non-supine sleeping group. The conclusion 
of this study is that a supine position in 
pregnancy > 28 weeks was independently 
associated with reduced birth weight and 
birth weight percentile. Again, these data 
come from a retrospective case-control study 
cohort investigating sleep and stillbirth, and 
these authors have already published the 
significantly increased risk of stillbirth based 
on going to sleep in a supine position. This 
contrasts with the prospectively collected, 
and, therefore, presumably less biased, data 
published in the Silver article. 

In this study, more than 90% of the cohort 
slept in a non-supine position and only ~5% 
reported going to sleep in a supine position. 
In the Silver study, 47% reported going to 

sleep in either a right or left lateral position 
and 18% (at the third trimester visit) reported 
going to sleep in a supine position. This also 
illustrates the bias likely already imposed on 
participants in the Anderson study, as very 
few of them slept in a supine position overall. 

n COMMENTARY
Worries about sleep, stillbirth, and fetal 
growth occupy some of the Q&A that occurs 
during routine prenatal care. Popular culture 
tells women that sleeping on their backs is 
dangerous to the baby’s oxygenation, and 
women (along with obstetric providers) 
long to understand the relationship between 
sleep position and fetal outcome. In previous 
studies, maternal sleep position has been 
associated with stillbirth and fetal growth 
restriction along with other adverse pregnancy 
outcomes.1-4 Campaigns already exist that 
sternly caution women to avoid sleeping 
in a supine position.5 In a recent study also 
authored by Anderson, the researchers 
concluded that avoiding the supine going-to-
sleep position would reduce late stillbirth by 
6%,6 which is very modest and potentially 
confounded by other risk factors for both 
poor sleep and stillbirth (obesity, other 
comorbidities). In contrast, anxiety over the 
“right” position in which to sleep, disrupted 
sleep resulting from worry over not doing it 
correctly, compromise of sleep quality and 
duration because of trying to stay on one’s 
left side, and the self-blame that often comes 
along with an adverse pregnancy outcome 
also deserve attention.7

Physiologically, it makes sense to recommend 
sleeping on the left side to decompress the 
inferior vena cava and aorta, and improve 
overall blood flow to the uteroplacental 
unit. In addition, women often become 
symptomatic in the supine position in 
later gestation. However, aside from the 
prospective study highlighted earlier, the 
existing data are subject to recall bias given 
that they are primarily retrospective and come 
from interviews/questionnaires conducted 
in populations affected by stillbirth or other 
adverse pregnancy outcomes. Consideration 
of a woman’s guilt and doubt after a poor 
pregnancy outcome is important to realize in 
these retrospective studies. 

Women in the Silver study all were 
nulliparous, while 43% of women in 
the Anderson study were nulliparous. 
Information on prior pregnancy outcomes in 
the multiparous participants (i.e., factors that 
would motivate a patient to be a control in 

mailto:customerservice%40reliasmedia.com?subject=
https://ReliasMedia.com
mailto:lcoplin%40relias.com?subject=


      December 2019 59

this type of study) was not reported. In the Silver study, 
lateral vs. supine sleep positioning was not associated with 
the composite outcome. There were only a small number 
of stillbirths and all were associated with other adverse 
pregnancy outcomes. The authors fairly acknowledged 
that sleep was assessed only through 30 weeks gestation 
and that correlations between reported sleep position and 
objectively measured sleep position (in the subgroup) were 
modest to strong. 

On the other hand, in the Anderson study, supine going-
to-sleep position was associated with “significantly” lower 
birth weight (albeit not clinically significant at 3,410 g vs. 
3,554 g) BUT there was increased odds of an SGA infant 
in the supine sleeping group. That being said, only 3.2% 
of the total study population reported going to sleep in 
the supine position and, therefore, odds ratios may be 
distorted by such a large difference in comparison groups. 

At the end of the day, pregnancy pillow companies will 
continue to maintain a market, and campaigns begun by 
bereaved parents will continue to exist.  As a community 
caring for pregnant women, we are willing to go to great 
lengths to prevent any stillbirths. Yet, in a large prospective 
cohort, supine or non-left-sided sleep up to 30 weeks 
gestation was not associated with adverse pregnancy 
outcomes. Based on these data, I believe that we can 
reassure the anxious patient who is less than 30 weeks 

gestation and woke up in a supine position that she has 
done no harm to her baby by sleeping in this position. I 
have started to try and address the anxiety that results 
from this supposed sleep transgression and encourage 
women to sleep in whatever position they feel most 
comfortable prior to 30 weeks.  n

REFERENCES
1.  Stacey T, Thompson JM, Mitchell EA, et al. Association between 

maternal sleep practices and risk of late stillbirth: A case-control study. 
BMJ 2011;342:d3404.

2.  Gordon A, Raynes-Greenow C, Bond D, et al. Sleep position, fetal 
growth restriction, and late-pregnancy stillbirth: The Sydney stillbirth 
study. Obstet Gynecol 2015;125:347-355.

3.  Heazell A, Li M, Budd J, et al. Association between maternal sleep 
practices and late stillbirth - findings from a stillbirth case-control 
study. BJOG 2018;125:254-262.

4.  McCowan LME, Thompson JMD, Cronin RS, et al. Going to sleep 
in the supine position is a modifiable risk factor for late pregnancy 
stillbirth: Findings from the New Zealand multicenter stillbirth case-
control study. PLoS One 2017;12:e0179396.

5.  Tommy’s sleep on side - a pregnancy campaign. Available at: www.
tommys.org/pregnancy-information/sleep-side-pregnancy-campaign. 
Accessed Oct. 19, 2019.

6.  Cronin RS, Li M, Thompson JMD, et al. An individual participant data 
meta-analysis of going-to-sleep position, interactions with fetal vulner-
ability, and the risk of late stillbirth. EClinicalMedicine 2019;10:49-57.

7.  Silver RM. Maternal going to sleep position and late stillbirth: Time to 
act but with care. EClinicalMedicine 2019;10:6-7.

ABSTRACT & COMMENTARY

Menopausal Hormonal Therapy and Breast 
Cancer Risk: Are Old Data Relevant  
to Today’s Practice?
By Jeffrey T. Jensen, MD, MPH, Editor

SYNOPSIS: An individual-participant meta-analysis of prospective studies found menopausal hormone therapy associated with an elevation 
in the risk of breast cancer, with the highest risks associated with daily combined therapy. 

SOURCE: Collaborative Group on Hormonal Factors in Breast Cancer. Type and timing of menopausal hormone therapy and breast 
cancer risk: Individual participant meta-analysis of the worldwide epidemiological evidence. Lancet 2019;394:1159-1168.

The Collaborative Group on Hormonal Factors in 
Breast Cancer, a United Kingdom-based research 

group, was established in 1992 with the goal of bringing 
together published and unpublished epidemiologic 
studies on breast cancer risk associated with the use of 
menopausal hormonal therapy (MHT). For this report, the 
group identified and analyzed anonymized information on 
individual participants from 58 studies (24 prospective, 
34 retrospective) of postmenopausal women that included 
143,887 cases of invasive breast cancer and 424,972 
controls without breast cancer published between 1992 
and 2018. They categorized MHT use as estrogen-only 
(ET) or combined estrogen-progestogen (EPT) and 
evaluated the effect of age at first use, duration of use, time 

since last use, and preparation last used. Breast cancers 
were classified as estrogen-receptor positive or negative 
(ER+ or ER-); ductal or lobular; and localized or spread 
beyond the breast (e.g., metastatic). The meta-analysis 
results showed that every MHT type (except vaginal 
estrogen) increased the risk of breast cancer. The risk 
estimates increased with longer duration of use and were 
greater for EPT than ET (years 1-4: EPT relative risk [RR], 
1.60; 95% confidence interval [CI], 1.52-1.69), ET RR, 
1.17; 95% CI, 1.10-1.26; years 5-14: EPT RR, 2.08; 95% 
CI, 2.02-2.15; ET RR ,1.33; 95% CI, 1.28-1.37). The risk 
associated with continuous EPT (RR 2.3; 95% CI, 2.21-
2.40) exceeded that of non-daily progestogen therapy  
(RR 1.93; 95% CI, 1.84-2.01). However, the types 
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of estrogens and progestogens, and the routes of 
administration, did not affect risk further. After ceasing 
MHT, some excess risk persisted for more than 10 years. 
Of interest, obesity reduced the overall effect of an excess 
risk of MHT on breast cancer. 

Putting these results together, the Collaborative Group 
concluded that five years of MHT, starting at age  
50 years, would result in one additional breast cancer case 
in every 50 users of daily EPT, one in every 70 users of 
nondaily EPT, and one in every 200 users of ET, and that 
continuing the use of MHT for 10 years would double 
these estimates. They estimated that about 1 million of the 

approximately 20 million breast cancer cases diagnosed 
since 1990 in Western countries may have been caused by 
MHT use.

n COMMENTARY
The publication of this large individual participant 
meta-analysis of breast cancer risk with MHT did not 
generate much news. This is somewhat surprising, given 
the inclusion of attributable risk data suggesting that 
MHT may have directly caused up to one in 20 cases of 
breast cancer. One explanation could be that in the post 
Women’s Health Initiative (WHI) world, we have fewer 
users of MHT and less interest by the public and clinicians. 
We seem more distracted by herbicides and general 
environmental contamination.

On a more optimistic note, the lack of interest may 
reflect the consensus that this report provided no new 
information. Prior research, including many of the 
publications in the meta-analysis, has documented a small 
increase in breast cancer risk associated with MHT, and 
further demonstrates the risk primarily associated with 
combined EPT. In fact, the American Cancer Society 
lists combined MHT as one of several factors with risk 
estimates below 2.0 in the most recent Breast Cancer Facts 
and Figures report. Other factors associated with this level 
of risk include alcohol use, physical inactivity, and obesity.

To be fair, any increase in risk associated with a modifiable 
factor is potentially important; the question is whether this 
study should influence current practice. All epidemiologic 
studies require careful assessment of baseline confounding 
factors that may influence the outcome. The long list of 
risk factors in Table 1 illustrates the challenge faced by 
most studies of breast cancer risk. In this meta-analysis, 
the authors adjusted for age, alcohol use, parity, and age at 
first birth. Commonly, missing data are imputed according 
to a pre-defined algorithm. Although well-intentioned, all 
of this affects the accuracy of the final estimate. A meta-
analysis cannot correct underlying flaws in the original 
studies. In contrast, meta-analyses frequently magnify these 
errors by creating tight confidence intervals around risk 
estimates that exaggerate significance. As I have mentioned 
many times, risk estimates less than 2.0 are considered 
weak effects, and should be viewed with extreme caution 
unless obtained under the rigorous conditions of a well-
designed, double-blind, randomized trial.

For this reason, the WHI still provides the best estimates of 
risk from MHT. In WHI, the use of combined daily EPT 
resulted in a significantly elevated hazard ratio (HR) for 
breast cancer (HR, 1.24; 95% CI, 1.01-1.54).1 However, 
the magnitude of the increase is small, and statistical 
significance was lost in most of the subanalyses. Perhaps 
of greater interest is the reduction in breast cancer risk 
observed in the WHI ET arm. Anderson et al found that 
the use of estrogen only for a median of 5.9 years was 
associated with a significantly lower incidence of invasive 
breast cancer compared with placebo (HR, 0.77; 95% CI, 
0.62-0.95), with no significant difference in risk reduction 

Table 1. Factors That Increase  
the Relative Risk for Invasive Breast 
Cancer in Women 
Relative Risk Factor
> 4.0 • Age (65+ vs. < 65 years)

• Atypical hyperplasia
• Lobular carcinoma in situ
• Pathogenic genetic variations (e.g., 

BRCA1, BRCA2, PALB2, TP53)

2.1-4.0 • Ductal carcinoma in situ
• High endogenous hormone levels 

(postmenopausal)
• High-dose radiation to chest (e.g., 

Hodgkin lymphoma treatment)
• Mammographically dense breasts
• Two or more first-degree relatives 

with breast cancer

1.1-2.0 • Alcohol consumption
• Early menarche (< 11 years)
• Excess body weight
• High endogenous estrogen 

or testosterone levels 
(premenopausal)

• Late age at first full-term pregnancy 
(> 30 years)

• Late menopause (≥ 55 years)
• Never breast-fed a child
• No full-term pregnancies
• One first-degree relative with 

breast cancer
• Obesity (postmenopausal)
• Personal history of ovarian or 

endometrial cancer
• Physical inactivity
• Proliferative breast disease without 

atypia
• Recent and long-term use of 

menopausal hormone therapy 
containing estrogen and progestin

• Recent hormonal contraceptive use
• Weight gain in adulthood
• Tall height

Source: American Cancer Society. Cancer Facts & Figures 
2019. Atlanta: American Cancer Society; 2019.
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in those women diagnosed during the intervention phase 
(21% decrease) and post-intervention (25% decrease).2 
Even more impressively, fewer of the ET-treated women 
died from breast cancer (HR, 0.37; 95% CI, 0.13-0.91) or 
from any cause. What I find most impressive in evaluating 
the WHI results is that the magnitude of the effect of 
protection with estrogen-only therapy (~60%) is actually 
larger than the magnitude of widely quoted increased risk 
with combined estrogen-progestin therapy (~25%). The 
meta-analysis results also reflect practice patterns from 
many years ago that may no longer have relevance. 

After WHI, most clinicians have moved away from 
combined daily MHT regimens that administer conjugated 
equine estrogens and medroxyprogesterone acetate. The 
use of transdermal or vaginal estradiol in physiologic doses 
prevents adverse effects on cardiovascular outcomes.3,4 
Administration of lower doses of oral natural progesterone 
or use of the lowest dose levonorgestrel intrauterine 
systems for endometrial protection may reduce the risk of 

breast cancer in women using combined therapy, but it will 
be years before these data become available.  n
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ABSTRACT & COMMENTARY

Gabapentin for Pain Reduction During  
First-Trimester Uterine Aspiration
By Rebecca H. Allen, MD, MPH

Associate Professor, Department of Obstetrics and Gynecology, Warren Alpert Medical School of Brown University, 
Women and Infants Hospital, Providence, RI

Dr. Allen reports she receives grant/research support from Bayer and is a consultant for Merck.

SYNOPSIS: In this randomized, double-blind, placebo-controlled trial, 600 mg of oral gabapentin administered one to two hours pre-
procedure did not reduce pain during or after first-trimester surgical abortion. 

SOURCE: Gray BA, Hagey JM, Crabtree D, et al. Gabapentin for perioperative pain management for uterine aspiration: A randomized 
controlled trial. Obstet Gynecol 2019;134:611-619.

The authors conducted a randomized, double-blind, 
controlled trial that compared 600 mg of gabapentin 

and placebo administered for pain control one to two 
hours before first-trimester uterine aspiration in the office 
setting. Eligible participants were English-speaking, 
adult women between 6 0/7 and 14 6/7 weeks gestation. 
Exclusion criteria included allergy to study medications, 
current use of gabapentin or pregabalin, and severe renal 
disease. As part of standard of care at the site, participants 
also received 2 mg lorazepam, 325 mg acetaminophen/ 
5 mg oxycodone, and 800 mg ibuprofen, as well as a  
40 mL 0.5% lidocaine paracervical block. Women 
between 12 0/7 weeks and 14 6/7 weeks received 400 mcg 
of vaginal misoprostol two hours beforehand. Manual 
vacuum aspiration was used for women < 12 weeks 
gestation, and electric suction was used for all others. Pain 
scores on a 100 mm visual analog scale were collected 
throughout the procedure and postoperatively at five, 
10, and 30 minutes, and at 24 hours. Researchers also 
collected data about side effects and pain medications used 

up to 24 hours post-procedure. The primary outcome was 
pain score five minutes after removal of the speculum. 

A total of 96 women were randomized between August 
2016 and June 2018 at the Duke University Gynecology 
Outpatient Clinic. There was no difference between the 
two groups in terms of parity, history of vaginal birth, 
history of anxiety, and baseline pain. There was no 
difference in pain score, controlling for baseline pain, 
five minutes after removal of the speculum between the 
two groups (37.1 ± 30.4 gabapentin vs. 35.7 ± 27.5 
placebo; P = 0.56). There was also no difference in pain 
scores between the groups in terms of speculum insertion, 
paracervical block, cervical dilation, uterine aspiration 
five, 10, and 30 minutes and 24 hours postoperatively. 
Approximately 75% of participants received a prescription 
for 325 mg acetaminophen/5 mg oxycodone after the 
procedure. The only significant difference was that 
fewer women in the gabapentin group used this opiate 
medication (18% vs. 47%; P = 0.01) compared to the 
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placebo group in the first 24 hours postoperatively. There 
was no difference between the two groups in ibuprofen use 
(49% vs. 48%; P = 0.92) during this time period. 

n COMMENTARY
Gabapentin, an anticonvulsant, has been used for the 
treatment of chronic neuropathic pain as well as for 
postoperative pain as part of enhanced recovery after 
surgery algorithms.1 Gabapentin has been shown to 
reduce postoperative pain and opioid consumption after a 
variety of surgical procedures, but also causes sedation and 
dizziness.1-3 The authors of this study sought to determine 
if gabapentin could augment pain control during uterine 
aspiration procedures under local anesthesia with oral 
sedation. They hypothesized that gabapentin could be 
a useful adjunct that would avoid the use of additional 
opioids. There has been little research conducted on the 
use of gabapentin for office-based surgery. 

Previous studies evaluating adjunctive medications for pain 
control during uterine aspiration under local anesthesia 
alone have not shown much benefit for any medication 
other than nonsteroidal anti-inflammatory drugs, such as 
ibuprofen.4 While we know that intravenous moderate 
and deep sedation can treat pain adequately for these 
procedures, there is little evidence that preoperative oral 
anxiolytics or opioid pain medications actually affect 
intraoperative pain. They may have benefit in reducing 
postoperative pain and anxiety, however. The ideal pain 
regimen for uterine aspiration in the office has yet to 
be determined. Nevertheless, there is likely a need for a 

multimodal approach that includes ibuprofen, paracervical 
block, and a supportive, comforting environment, which 
may include a dedicated support person.4 This study shows 
that gabapentin does not add anything to the experience of 
pain during or after the procedure in this setting. 

Given what we know about gabapentin, I am not sure I 
would have expected it to work for acute intraoperative 
pain, but it also did not work for pain in the first 24 
hours post-procedure. The authors confirmed an effect 
documented in previous studies, namely that gabapentin 
decreases opioid usage in the postoperative period. 
However, pain medication containing opioids rarely is 
prescribed for postoperative pain after first-trimester 
uterine aspiration, and therefore it is unclear whether 
this finding is generalizable. It is likely that gabapentin 
adds little to the pain management of minor office-based 
procedures.  n
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SPECIAL FEATURE

To Sling or Not to Sling at the Time  
of Pelvic Organ Prolapse Repair?
By Chiara Ghetti, MD

Associate Professor of Obstetrics and Gynecology, Division of Female Pelvic Medicine and Reconstructive Surgery, 
Washington University School of Medicine, St. Louis

Dr. Ghetti reports no financial relationships relevant to this field of study.

Knowing the best way to counsel patients regarding 
 the risks, benefits, and alternatives of performing 

an incontinence procedure at the time of reconstructive 
pelvic surgery for pelvic organ prolapse (POP) can be 
challenging. Pelvic floor disorders frequently coexist,1 and 
a woman with POP might also experience stress urinary 
incontinence (SUI). It is estimated that these conditions 
coexist up to 80% of the time.2 By reestablishing the 
relationships between bladder neck and urethral position, 
prolapse repair surgery can unmask stress incontinence in 
women without SUI symptoms prior to surgery or worsen 
existing leakage. Various studies have tried to address the 
question of whether to perform concomitant incontinence 
surgery; however, despite rising trends in concomitant 

apical and incontinence procedures in the United States,3 
controversy remains. Tailoring surgery to patients’ unique 
needs and characteristics can remain challenging. This 
feature will review some of the evidence and resources to 
better understand combined treatment for prolapse and 
incontinence.

It may be helpful to begin by briefly defining some of the 
recurring terms used in these discussions. The International 
Continence Society (ICS) defines SUI as “the complaint of 
any involuntary loss of urine on effort or physical exertion 
(e.g., sporting activities) or on sneezing or coughing.”4 De 
novo SUI is used to describe new symptoms of urinary 
incontinence following surgery. Occult SUI refers to 
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urinary leakage that is witnessed at the time of evaluation 
or testing while prolapse is being supported in a woman 
with no symptoms of SUI. Evaluation or testing includes 
having the patient cough with a full bladder (cough stress 
test). Supporting prolapse during such an evaluation is 
referred to as prolapse reduction testing.

Although the midurethral sling is recognized as the 
standard of care for the surgical treatment of SUI, prior 
to its widespread use, SUI was treated surgically via 
the Burch procedure and fascial slings. The Abdominal 
Sacrocolpopexy with Burch Colposuspension to Reduce 
Urinary Stress Incontinence, or CARE trial, was published 
in 2006.5 This multicenter randomized trial was designed 
to determine whether performing a Burch procedure at 
the time of abdominal sacrocolpopexy would decrease 
postoperative SUI in women without preoperative 
symptoms of SUI. This study of 322 women found that 
the addition of the Burch procedure in women without 
preoperative SUI undergoing sacrocolpopexy for prolapse 
significantly reduced the risk of postoperative SUI without 
increasing the risk of additional lower urinary tract 
symptoms. Soon after this study was published, Burch 
procedures became less prominent as midurethral slings 
became the leading SUI procedure. The midurethral sling 
has a different risk profile, and the CARE findings cannot 
be generalized to slings.

Chronologically, the next study that attempted to address 
the issue of concomitant incontinence procedure at the 
time of prolapse repair was the Outcomes Following 
Vaginal Prolapse Repair and Midurethral Sling (OPUS) 
trial.6 This also was a large, multicenter, randomized trial. 
It was designed to ascertain whether the prevalence of 
urinary incontinence after prolapse surgery was different 
between women without incontinence who do and do not 
have a concomitant midurethral sling at the time of vaginal 
procedure for prolapse repair. The OPUS trial included 
337 women randomized to receive either Gynecare retro 
pubic tension-free vaginal tape (TVT) or sham surgery 
consisting of two 1 cm suprapubic, superficial incisions 
identical to sling abdominal incisions. Ethicon, the sling 
manufacturer, was not involved with this study. The study 
found that subjects who did not receive a sling had nearly 
double the rates of urinary incontinence postoperatively 
compared to those who did receive the sling. However, 
at 12 months, the number of incontinence procedures 
performed did not statistically differ between subjects in 
both groups. Only 11% of patients in the sham group 
underwent subsequent treatment for incontinence. Subjects 
who received a sling were more likely to have experienced 
adverse events in the first six weeks postoperatively, 
including bladder perforation, urinary tract infection, 
major bleeding complications, and incomplete bladder 
emptying. The authors estimated that to prevent one 
case of urinary incontinence at 12 months following 
vaginal prolapse repair, 6.3 women need to be treated 
with a sling. A smaller randomized trial of 80 subjects 
investigated whether performing a midurethral sling at the 
time of prolapse repair improves postoperative urinary 

incontinence in women with occult SUI, and similarly 
found no difference in postoperative sling rates between 
groups.7 The authors concluded that the practice of routine 
use of a sling procedure for occult incontinence at the time 
of prolapse surgery is questionable.

A Cochrane review published in 2018 attempted to 
determine the effect of POP repair with or without 
concomitant vs. staged SUI procedure on postoperative 
bladder function.8 The authors concluded that in women 
with prolapse and SUI (both symptomatic and occult SUI), 
a concurrent midurethral sling at the time of prolapse 
repair likely reduces postoperative SUI and should 
be discussed in preoperative counseling. The authors 
also proposed that postponing a midurethral sling and 
performing a staged procedure also is a feasible option. 
Again, this review included both women with SUI and 
occult incontinence.

So what about women with SUI before prolapse surgery? 
Guigale et al attempted to better understand this by 
investigating what percentage of women with preoperative 
SUI experience resolution of their incontinence after 
surgery for pelvic organ prolapse without a concomitant 
incontinence procedure.9 In this retrospective observational 
study of 93 women with symptomatic and objective SUI 
undergoing abdominal or vaginal prolapse repairs, one-
third had resolution of preoperative SUI with prolapse 
repair alone without concomitant sling. This suggests that 
if performing a routine concomitant sling for all women 
with SUI who are undergoing prolapse repair, one-third 
might be having an unnecessary procedure.

These studies highlight the importance of counseling and 
shared decision-making in determining the best approach 
to the surgical correction of pelvic organ prolapse both 
with and without SUI. Alongside these studies, a helpful 
resource for providers and patients is an online risk 
calculator developed by Jelovsek et al for predicting the 
risk of de novo SUI in women undergoing vaginal surgery 
for pelvic organ prolapse.10 This model was developed 
and then tested using the CARE and OPUS trial data and 
was found to have good predictive accuracy. The currently 
used preoperative prolapse reduction testing employed 
in predicting postoperative SUI prior to surgery has a 
reported sensitivity of only 17-39%. This individualized 
prediction model is for de novo SUI after vaginal pelvic 
organ prolapse surgery, is valid, and appears to be better at 
predicting de novo SUI than a preoperative reduction stress 
testing and prediction by experts. 

Prolapse and incontinence coexist in a large number of 
patients. Determining the best approach to surgical repair 
requires balancing many factors: the risks of individual 
surgeries, the possibility of incomplete resolution of 
symptoms or development of new symptoms, the 
need for future surgery, as well risks of complications, 
including but not limited to hematoma, bladder injury, 
voiding dysfunction, and mesh exposure. In women with 
prolapse and SUI, concomitant surgeries for prolapse and 
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CME/CE QUESTIONS

1.  In the Silver et al study, there was no association 
between reported sleep position in the non-
left lateral or supine position and the primary 
composite outcome at:
a. only the first visit (occurred between 6w0d 
and 13w6d).
b. only the third visit (occurred between 
22w0d and 29w6d).
c. either the first or the third visit.
d. none of the visits.

2.  In the Anderson et al study, what was the mean 
birth weight of infants born to women who 
reported going to sleep in the supine position 
and the mean birth weight of infants born to 
women who reported going to sleep in a “non-
supine” position?
a. 3,410 g; 3,854 g
b. 2,410 g; 3,554 g 
c. 2,410 g; 3,854 g 
d. 3,410 g; 3,554 g

3.  Which of the following is not a conclusion from 
the Collaborative Group on Hormonal Factors 
in Breast Cancer study? 
a. Women using combined daily estrogen-
progestogen therapy had an increase in breast 
cancer risk relative to those using intermittent 
(non-daily) progestogens.
b. Women using combined estrogen only 
therapy had a lower risk of breast cancer 

relative to those using intermittent (non-daily) 
progestogens.
c. A longer duration of use increased the risk 
of breast cancer associated with both estrogen-
only and estrogen-progestogen therapy.
d. Obesity was not an independent risk factor 
for breast cancer. 

4.  In the study by Gray et al, what percentage 
of subjects in the gabapentin arm used opioid 
medication postoperatively?
a. 8%
b. 18%
c. 48%
d. 68%

5.  When performing surgery for pelvic organ 
prolapse repair:
a. an incontinence procedure should always be 
performed if occult incontinence is found on 
preoperative testing.
b. delaying a sling and performing a staged 
procedure is not a feasible option.
c. the decision to perform an incontinence 
procedure should be determined through 
shared decision-making with the patient and in 
the context of the patient’s goals.
d. an incontinence procedure should always be 
performed if the patient has preoperative stress 
incontinence.

incontinence are indicated; however, a staged 
approach still may be an appropriate option. For 
women with prolapse and no SUI symptoms, 
the decision-making is more complex. Further 
factors to include in the shared decision-making 
are the extent of prolapse, the surgical approach 
to repair, preoperative reduction testing, the 
presence or absence of occult incontinence, 
and results of the risk calculator. The shared 
decision-making also requires an understanding 
of the patient’s symptoms, medical decision-
making values, and treatment goals and 
expectations, as well as personal values and 
priorities.  n
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