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Pregnancy in Women With Prior Treatments
for Pelvic Floor Disorders

Cecilia K. Wieslander, MD,* Milena M. Weinstein, MD,†
Victoria L. Handa, MD, MHS,‡ and Sarah A. Collins, MD§

Abstract: Although the peak incidence of surgery for pelvic floor disor-
ders does not occur until after menopause, an increasing number of younger
women are seeking treatment for these problems. Whereas most surgeons
would recommend delaying surgery until the completion of childbearing,
published cases and case series address outcomes after subsequent pregnan-
cies in women who have been treated for urinary incontinence and pelvic
organ prolapse. This document synthesizes the available evidence on the
impact of pregnancy on women with prior treatment for pelvic floor disor-
ders and on the impact of these prior treatments on subsequent pregnancy.
Pregnancy after the repair of obstetrical anal sphincter laceration is also
discussed. Consensus recommendations are presented based on available
literature review and expert involvement.

(Female Pelvic Med Reconstr Surg 2020;26: 299–305)

A lthough the peak incidence of surgery for pelvic floor disor-
ders does not occur until after menopause,1 a substantial num-

ber of women undergo surgery for stress urinary incontinence
(SUI) and prolapse during their reproductive years.2,3 Meanwhile,
the birth rate among older women has increased dramatically.4 Be-
cause younger women seek treatment for pelvic floor disorders and
as childbirth becomes increasingly common among older women,
it is inevitable that some women will become pregnant after surgi-
cal treatment for incontinence or prolapse.

This review is intended to synthesize the available evidence on
the impact of pregnancy in women with prior treatments for incon-
tinence and prolapse. In addition, the review also addresses future
pregnancy after obstetrical anal sphincter laceration, a complication
that occurs in up to 5% of first vaginal deliveries.5–7 The overall
goal of this review is to serve as a reference for physicians providing
counseling and advice to women about pregnancy in the setting of
prior surgical treatment for pelvic floor disorders.

METHODS
This document is written on the behalf of the American

Urogynecologic Society (AUGS) Guidelines and Statements Com-
mittee. The topic of pregnancy in women with prior treatments for
pelvic floor disorders was proposed to the AUGS membership at
the end of 2017 and approved by the AUGS Board of Directors.
The writing group conducted a literature search using Medline
and Scopus from their inception until March 16, 2018. The search

terms included numerous MeSH terms for pregnancy, delivery,
and pelvic floor disorders (Appendix 1). Additional articles were
identified based on references cited in the articles reviewed. Only
articles in the English language were included. There were not
enough data to conduct a systematic review, and formal clinical
practice guidelines could not be made on the basis of available ev-
idence. Instead, summary recommendations based on level III evi-
dence were created. The draft of the document was approved by
the AUGS Boards of Directors in 2019. The summary and recom-
mendations were divided into 3 sections: pregnancy and childbirth
after surgery for SUI, pregnancy and childbirth after pelvic organ
prolapse surgery, and pregnancy and childbirth after obstetric anal
sphincter laceration repair.

Pregnancy and Childbirth After Surgery for SUI
Although surgery for SUI traditionally is reserved for women

who have completed childbearing, pregnancies after anti-incontinence
procedures have been reported in the literature. This section reviews
evidence to support recommendations for pregnancy after surgery
for SUI, which is mostly level III.

Efficacy of Anti-incontinence Surgery After
Subsequent Delivery

Midurethral Sling
Although SUI may recur in women who become pregnant af-

ter MUS, most of the published literature suggests more reassuring
outcomes. In a cohort study comparing 163 Swedish women who
underwent midurethral sling (MUS) to 374 controls (matched for
age and year of surgery), pregnancy and delivery after MUS were
not associated with an increased risk of SUI recurrence.8 Two case
series by Adams-Piper et al9 report on pregnancies after MUS in a
large managed-care organization in California. The first describes
15 patients who delivered after MUS. Of 11 women whowere con-
tinent after the original MUS operation, 2 had recurrent SUI after
delivery (1 vaginal birth and 1 cesarean delivery).9 A subsequent
series of 26 additional women who became pregnant after MUS
reported recurrent SUI in 1 of 21 women who were continent be-
fore the pregnancy. Over half the cohort delivered by cesarean
birth, including thewomanwho developed recurrent SUI.10 These
data suggest that SUI recurs in a small proportion of women who
deliver after successful MUS.

These findings are corroborated by smaller case series and
case reports, which include examples of outcomes after both
vaginal delivery11–13 and cesarean delivery.14,15 One case se-
ries demonstrates the additional observation of normal posi-
tioning of the sling mesh beneath the urethra on ultrasound
postpartum.12 There also are reports describing maintenance of
continence after vaginal delivery after full-length and single-
incision transobturator MUS.16,17

Retropubic Colposuspension
There is limited evidence of the efficacy of retropubic colpu-

suspension surgeries after subsequent deliveries. As early as the

From the *Division of Female Pelvic Medicine and Reconstructive Surgery, De-
partment of Obstetrics and Gynecology, David Geffen School of Medicine at
UCLA, Los Angeles, CA; †Division of Female Pelvic Medicine and Recon-
structive Surgery, Department of Obstetrics and Gynecology, Harvard Medical
School, Boston, MA; ‡Division of Female Pelvic Medicine and Reconstructive
Surgery, Department of Obstetrics and Gynecology, Johns Hopkins University
School of Medicine, Baltimore, MD; and §Division of Female Pelvic Medicine
and Reconstructive Surgery, Department of Obstetrics and Gynecology, North-
western Medicine, Feinberg School of Medicine, Chicago, IL.
Correspondence: Cecilia K. Wieslander, MD. E-mail: cwieslander@dhs.

lacounty.gov.
Reprints will not be available.
Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.
DOI: 10.1097/SPV.0000000000000822

AUGS CLINICAL GUIDANCE DOCUMENT

Female Pelvic Medicine & Reconstructive Surgery • Volume 26, Number 5, May 2020 www.fpmrs.net 299

Copyright © 2020 Wolters Kluwer Health | Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

mailto:cwieslander@dhs.lacounty.gov
mailto:cwieslander@dhs.lacounty.gov
http://www.fpmrs.net


1950s, reports of pregnancy after these procedures were published.
In a review of outcomes in 132 patients who underwent retropubic
colposuspension to the periosteum, Marchetti18 described 5 preg-
nancies among 4 women resulting in 4 vaginal deliveries and 1 ce-
sarean delivery. All patients were apparently continent postpartum.
A later case series of 270 women who underwent retropubic
colposuspension to the periosteum includes 3 women who subse-
quently became pregnant and delivered vaginally without recurrent
SUI.19 Importantly, neither case series included outcome measures
or follow-up details.

Additional publications suggest similar outcomes after retro-
pubic colposuspension to the pectineal ligament. One detailed
case report describes a 37-year-old woman who remained stress
continent on urodynamic testing 6 weeks postpartum after delivering
by cesarean, 5 years after a retropubic colposuspension to the pectineal
ligament.20 A case series of an additional 4 women with similar histo-
ries revealed similar findings after longer postpartum follow-up.21

Pubovaginal Sling
A case series of 9 women who completed pregnancies after

autologous pubovaginal sling reported urinary continence after
delivery. Their pregnancies occurred 1 to 3 years after surgery,
and 7 of the 9 women delivered vaginally. Eight of the women
who had good outcomes from the sling reported unchanged
continence postpartum.22

Artificial Sphincter
Pregnancy after augmentation cystoplasty with artificial

sphincter (among women with neural tube defects or bladder
exstrophy) has been described in the literature. In a case series
of 13 such women, 11 had spontaneous vaginal deliveries and 2
underwent cesarean delivery. Only 1 of the 13 patients had post-
partum urinary incontinence, and this was transient. The authors
suggest that, because cesarean delivery increases the risk of iatro-
genic injury to the reconstructed bladder in these women and be-
cause vaginal delivery does not seem to compromise postpartum
continence in women with artificial urethral sphincter, vaginal de-
livery might be preferred (unless there are obstetric indications for
cesarean delivery).23

Safety Concerns During Pregnancy in Women
Who Have Undergone Surgery for SUI

A2012 systematic review concluded that there is likelyminimal
risk towomen during pregnancies after anti-incontinence surgery, but
the heterogeneity of the data reviewed prevented meta-analysis.24

However, adverse events have been reported in this setting. A case re-
port from 2001 describes voiding dysfunction at 18 weeks gestation
with complete urinary retention at 25 weeks in a 26-year-old woman
who had undergone 2 prior anti-incontinence procedures (a needle
suspension followed by a bone anchor pubovaginal sling using a bo-
vine collagen injected woven polyester mesh).25 A more recent case
report describes a 35-year-old woman who developed voiding dys-
function and overflow incontinence at 17 weeks of gestation, 2 years
after a transobturatorMUS. She ultimately required sling lysis during
the second trimester and unfortunately developed recurrent SUI dur-
ing her pregnancy; this persisted 1 year postpartum.26

Mode of Delivery for Women Who Have
Undergone Surgery for SUI

Literature guiding decisions about route of delivery in preg-
nancies after anti-incontinence surgery is equivocal and includes
case reports, case series, and surveys of health care providers. A
few studies have compared continence by route of delivery after

MUS procedures. These case series8,27–29 suggest no difference
in the rate of recurrent SUI between womenwho underwent cesar-
ean versus vaginal delivery.27 Unfortunately, given the small num-
ber of cases reported and the absence of any randomized trials, it is
impossible to draw any firm conclusions about whether recurrent
SUI differs by route of delivery. On this basis, several authors con-
cur that the mode of delivery for women who have undergone sur-
gery for SUI should be decided on a case-by-case basis but that
vaginal delivery is a reasonable choice.30–32

Effect of Pregnancy and Delivery in Patients Who
Have Had Sacral Neuromodulation

Because the effects of electrical stimulation during preg-
nancy are unknown, both the device manufacturer (Medtronic,
Minneapolis, MN) and the International Urogynecologic Associ-
ation recommend turning off the device when planning pregnancy
or during pregnancy.33,34 However, a survey of sacral neuromod-
ulation (SNM) in pregnant women showed that only two thirds
of pregnant women switched off the device.35

Three case series and 6 case reports have addressed the efficacy
of neuromodulation and the need for device revision or replacement
after childbirth.36–44 A recent systematic review described 25 preg-
nancies after SNM. The SNM device was inactivated during preg-
nancy among 17 of these pregnancies. Fifteen of these 17 women
had worsened symptoms during pregnancy. All patients who kept
the device on had stable symptoms during pregnancy. Similarly, a
cases series of 27 women reported bothersome urinary symptoms
during pregnancy among 26 whose SNM devicewas inactivated be-
fore or during the first trimester.39

Safety Concerns and Other Considerations During
Pregnancy in Women Treated With SNM

Animal studies suggest that electrical stimulation of the sa-
cral nerves is safe in pregnant rats, with no fetal anomalies or
pregnancy losses noted.45 Sacral nerve stimulation in nonpreg-
nant women showed that SNM had an inhibitory effect on uterine
activity. However, the effect on the pregnant uterus is unknown.46

Of 52 pregnancies after SNM reported in the literature, only
2 fetal complications have been reported,39,47 both in the same pa-
tient. She had intractable bladder pain and choose to keep her im-
plantable pulse generator (IPG) on during both pregnancies. Her
first baby developed a chronic motor tic at age of 2 years, and
her second child had a pilonidal cyst. It is not clear if these diag-
noses were related to the SNM. Another patient who kept the de-
vice’s IPG on during pregnancy did not have any adverse effects
during pregnancy or delivery.40

Preterm deliveries have been documented in 8 of 52 pregnan-
cies in patients with SNM. However, in all patients, the SNM de-
vice had been turned off before or during the first trimester.39,47

Mode of Delivery After SNM
Device malfunction has been reported after vaginal and ce-

sarean delivery.47 A displaced and broken IPG lead also has been
reported after a vacuum-assisted vaginal delivery.42 Similarly, a
case series of 20 deliveries found that in 4 women in whom the
device was reactivated postpartum, there was a reduction in the
efficacy of the system.39 Two of the deliveries were vaginal,
and 2 were cesarean deliveries. The decreased efficacy was
linked to lead displacement in 2 women, but no cause was found
in the other women. Neuraxial anesthesia does not appear to
cause lead migration.36
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Pregnancy and Childbirth After Pelvic Organ
Prolapse Surgery

Leaving the uterus in situ in women of reproductive age may
result in pregnancy, either accidental or planned. Therefore, women
with prior hysteropexy may seek advice from their women’s health
provider either before or after becoming pregnant.

Efficacy of Pelvic Organ Prolapse Surgery After
Subsequent Pregnancy and Delivery

Sacral Hysteropexy
There are 3 case series and 2 case reports in the literature de-

scribing women who have become pregnant after open or laparo-
scopic sacrohysteropexy (SH).48–52

There are 2 case reports of women becoming pregnant after
open SH. The first woman had an elective cesarean delivery, with
“satisfactory” support at 24-month follow-up.48 The other woman
delivered via cesarean birth because of fetal distress at 6 cm cervical
dilation. She had no subjective recurrent prolapse after several years
of follow-up.49 Finally, among 30 women who underwent open SH
with anterior and posterior polyester mesh placement, 3 became preg-
nant 3 to 6 years after the procedure.50 All 3 patients decided to ter-
minate their pregnancies, including 2 for fear of recurrent prolapse.

Two case reports51,52 describe women who became pregnant
after laparoscopic SH with placement of a posterior polypropyl-
ene mesh arm only. Both women underwent scheduled cesarean
deliveries. One woman has no recurrence at 1-year follow-up,51

whereas the other woman developed recurrent stage II anterior
and posterior compartment prolapse 2 years postpartum.52

Transvaginal Mesh for Prolapse
We are aware of only one reported case of pregnancy after

transvaginal mesh for prolapse.53 In this case report, the woman
became pregnant 8 weeks postoperatively and underwent an elec-
tive cesarean delivery at term. She did not have any subjective or ob-
jective pelvic organ prolapse quantification evidence of recurrent
prolapse at 2 years follow-up.

Uterosacral Ligament Hysteropexy
Two case series describe 4 women who delivered after laparo-

scopic uterosacral ligament hysteropexy.54,55 All women delivered
via cesarean birth, and 3 had no prolapse recurrence at a mean
follow-up of 12 months. One patient experienced recurrence at
11 months postdelivery and underwent a repeat prolapse repair.

Sacrospinous Ligament Hysteropexy
A 1993 case series reported on 9 pregnancies in 8 women,

1 to 4 years after sacrospinous ligament hysteropexy. All pa-
tients delivered vaginally, and 1 patient developed a prolapse
recurrence postpartum.56

More recent data include 3 women who became pregnant af-
ter sacrospinous ligament hysteropexy54,57 All women delivered
via cesarean birth, and 1 of the patients developed prolapse recur-
rence at an unknown time point. One of the patients had no recur-
rent prolapse 2 years postdelivery.57

Manchester Procedure
The Classic Manchester Procedure involves distal cervical

amputation and reattachment of the proximal cervix to the cardinal
ligaments. In contrast, theModifiedManchester Procedure includes
plication of the cardinal ligaments anteriorly and uterosacral lig-
aments posteriorly without cervical amputation to improve the
support of the apex.58,59 A meta-analysis by Gutman and Maher

describes 12 vaginal deliveries after the Modified Manchester
procedure with 1 documented prolapse recurrence.58

Safety Concerns During Pregnancy in Women
Who Have Undergone Surgery for Pelvic
Organ Prolapse

The use of anterior mesh during SHmay be contraindicated in
women of childbearing age who have not undergone sterilization
because the mesh could potentially restrict uterine changes required
to support the growing fetus.60 Two case reports suggest that the
posterior mesh arm may cause pain during the third trimester as
pregnancy progresses.51,52 One patient developed increasing pain
at 34 weeks, which was attributed to tension on the mesh. She
underwent a preterm cesarean delivery to ameliorate the pain. Her
pain resolved after delivery.51 A second patient also developed
mesh pain in the third trimester, which was relieved with a pessary.

In the case of pregnancy and delivery after transvaginal mesh
for prolapse, sited previously,53 there were no obstetric complica-
tions noted during pregnancy.

A 1951 case series of pregnancy after TraditionalManchester
operation (with cervical amputation) reported a high risk of spon-
taneous abortions and premature deliveries. Only 3 of the 14 preg-
nancies described were carried to term, and all 3 were delivered
via cesarean birth.61

Mode of Delivery for Women Who Have
Undergone Surgery for Pelvic Organ Prolapse

We found no reported cases of vaginal delivery after SHwith
mesh. There are theoretical concerns for vaginal delivery given the
rigidity of the mesh placed over the anterior and/or posterior vagi-
nal walls. In 1 case report of cesarean delivery after transvaginal
mesh, the surgeons were able to exteriorize the fundus during
cesarean delivery.52

We found no reported vaginal deliveries after uterosacral lig-
ament hysteropexy. However, both vaginal and cesarean deliveries
have been described after sacrospinous ligament hysteropexy. Be-
cause of very limited data, it is not possible to make recommenda-
tions regarding the mode of delivery after these procedures.

Finally, women with a history of a traditional Manchester op-
erationwith cervical amputationmight have preterm labor and labor
abnormalities.61 There are no known contraindications to vaginal
delivery following modified or traditional Manchester procedures.

Pregnancy and Childbirth After Obstetric Anal
Sphincter Laceration Repair

The severity of obstetric anal sphincter injury (OASI) is clas-
sified based on the involvement of the external anal sphincter and
the anal mucosa. A third-degree perineal laceration involves the
anal sphincter complex and is divided into 3a, 3b, and 3c. In a
3a laceration, less than 50% of the external anal sphincter is torn,
whereas in a 3b laceration, more than 50% of the external anal
sphincter is torn. A 3c laceration involves damage to both the ex-
ternal and internal anal sphincter, whereas fourth-degree lacera-
tion involves the anal sphincter complex (internal and external)
and the anal mucosa.62 Some researchers divide severity of OASI
into lower grade or minor tears (3a and 3b) and higher grade or
major tears (3c and 4).63

Recurrent OASI: Rates and Risk Factors
After surgical repair of OASI, many women have a subse-

quent pregnancy. A common concern for these women and their
providers is the likelihood of OASI recurrence. The overall rates
of OASI recurrence in subsequent pregnancies vary widely in
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the literature, ranging between 4% and 10%.7,64–66 Baghestan
et al7 reported that the odds ratio for repeat OASI was 4.2% in
women with 1 prior delivery with OASIs. In women with 2 prior
OASIs, the risk of repeat injury in a third delivery was 10.6%.7

Another study found that a history of 2 prior OASIs increases
the risk of repeat injury in a subsequent delivery by 10-fold.67

Risk of repeat OASIs also may be influenced by the degree of
the initial injury. Women with a previous fourth-degree laceration
have a much higher rate of recurrence compared with women who
sustained a prior third-degree laceration (7.7% vs 4.7%).68

Identification of specific obstetric factors that lead to recurrent
OASI may assist with secondary prevention. A large meta-analysis
found that operative vaginal delivery (forceps and vacuum), large for
gestational age fetus (>4 kg), shoulder dystocia, and prior fourth degree
laceration69 were significant predictors of repeat OASI. Maternal age
of younger than 35 years marginally increased the risk of recurrence.

A 2014 Cochrane review70 concluded that risk of repeat
OASI could be reduced by a number of interventions including
“antenatal pelvic floor muscle strengthening; perineal massage
or creams to reduce the risk of perineal tearing, or interventions
during labor aimed at reducing the risk of sphincter damage in-
cluding: earlier induction of labor to reduce the risk of a large
baby, elective caesarean section to avoid perineal damage, vacuum
extraction as opposed to forceps and selective episiotomy to re-
duce the risk of severe perineal damage.”

It is important to appreciate that recurrent OASI does not al-
ways signify recurrent or new anal incontinence symptoms. Ali
et al71 reported outcomes of a vaginally delivered cohort of 82
women, 13% of which resulted in a recurrent OASI. None of these
women developed fecal incontinence. However, others have sug-
gested that women with 2 prior OASIs have a nearly 70% risk
of long-term anal incontinence.72

Mode of Delivery Consideration for Women With
Prior OASI

Perhaps the most controversial aspect of care for pregnant
women with prior OASI is choosing a plan for mode of delivery.
To our knowledge, no randomized trials have addressed this issue.
A recent survey of Dutch obstetricians showed that recommenda-
tions varied widely,73 depending on degree of prior OASI and
whether patients had had previous symptoms of anal incontinence.
Specifically, physicians were more likely to recommend cesarean
delivery for womenwith more severe prior tears and for thosewith
persistent anal incontinence. Faltin et al74 found that women with
sonographic anal sphincter defects (diagnosed during the subse-
quent pregnancy) were at the highest risk of anal incontinence af-
ter repeat vaginal delivery (relative risk, 11.2; 95% confidence
interval, 1.4–86.2). A survey in the United Kingdom reported that
up to 71% of colorectal surgeons would recommend cesarean de-
livery to women with prior OASI compared with only 22% of ob-
stetricians.75 Only 6% based their decisions on the imaging and
functional assessment of the anorectum.

In a recent study of patient preferences for mode of delivery
after OASIs,63 69% of women would prefer to have a subsequent
vaginal delivery, irrespective of provider recommendation, to avoid
risks associated with cesarean delivery. Women with higher-degree
tears were more likely to choose a cesarean delivery in a subsequent
delivery. Bowel symptoms were not a dominant factor in women’s
decisions. Sexual symptoms also guided delivery mode choice for
women with lower grades of OASI.

In a cohort of 59 women with prior OASI, Scheer et al76 de-
fined compromised function as external anal sphincter defect on
endoanal ultrasound (>1 hour on a clock face) and low squeeze
pressures on manometry (<20 mm Hg). Cesarean delivery was

recommended to pregnant women who met these criteria; those
who did not were counseled to have a vaginal delivery. They
found, however, that there was no deterioration in anal sphincter
function in either the vaginal delivery or cesarean delivery groups,
even in women with compromised sphincter function who chose
to proceed with vaginal delivery.

Karmarkar et al77 used an assessment protocol for pregnant
women with prior OASIs and recommended cesarean delivery to
women with symptoms of fecal urgency or anal incontinence as
well as evidence of functional and anatomic sphincter compro-
mise (reduced anorectal pressures on manometry and a defect of
>30 degrees on endoanal ultrasound). They found that women
who had planned vaginal deliveries continued without anal inconti-
nence, and symptoms remained unchanged in thosewho underwent
a planned cesarean delivery.

Fitzpatrick et al78 recommended cesarean delivery for preg-
nant women with prior OASIS with moderate to severe symptoms
of anal incontinence and greater than a 1 quadrant (3-hour) defect
of the external anal sphincter on endoanal ultrasound. In their
study that included 557 women, they found that the majority of
women with previous OASI had no symptoms of anal inconti-
nence during subsequent pregnancy and maintained continence
after repeat vaginal delivery. They concluded that vaginal delivery
is a safe and viable option for these women.

Cassis et al79 investigated the implications of 6 different
decisional algorithms regarding mode of delivery. They applied
these algorithms, retrospectively, to a cohort of 233 women with
prior OASIs. Based on the observed characteristics of thesewomen,
the authors estimated the proportion that would be counseled to
undergo planned cesarean delivery in a subsequent delivery (ac-
cording to each protocol).79 The cohort underwent extensive as-
sessment including validated symptom questionnaires, anorectal
manometry, and endoanal ultrasound. The proportion of women
who would be counseled to undergo cesarean delivery varied be-
tween 22% and 85% depending on the algorithm applied. These
findings highlight an urgent need to optimize and improve algo-
rithms for counseling pregnant women with previous OASIs on
mode of delivery.

McKenna et al80 created an analytical decision model to
understand the implications of a policy of recommending rou-
tine cesarean delivery for continent women with previous OASI
to prevent the development of anal incontinence. Based on this
model, they estimated that for every 2.3 cesarean deliveries, 1
case of anal incontinence was prevented. They predicted 11%
cesarean morbidity and projected a significant increase in ma-
ternal death (relative risk, 2.6; 95% confidence interval,
1.5–4.5). These findings highlight the importance of weighing
risks and benefits when choosing mode of delivery for pregnant
women with previous OASIs. The majority of pregnant women
with prior OASI have no symptoms of anal incontinence.78 They
should be carefully counseled about their future delivery options,
and possible risk of repeat OASI should be weighed carefully
against possible surgical risk of cesarean delivery.

Summary of Recommendations (All Based on Level
III Evidence)
Overall, there are insufficient data to fully counsel women
about the impact of surgery for pelvic floor disorders on future
pregnancy. In addition, there are insufficient data to assess the
definite impact of future pregnancies on the continued effec-
tiveness of prior surgery for pelvic floor disorders. Therefore,
women should be presented with the limited available data
and invited to participate in shared decision-making. Further
prospective studies are needed to guide recommendations
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regarding route of delivery for women who become pregnant
after surgical treatment for pelvic floor disorders.

Pregnancy and Childbirth After Prior Surgical
Treatment for SUI
• Most women who become pregnant after successful surgical
treatment of stress incontinence (retropubic urethropexy or MUS
procedures) remain continent postpartum.

• Women who become pregnant after midurethral or pubovaginal
sling procedures may be at risk of urethral obstruction during
pregnancy, possibly presenting during the second trimester.

• For women who become pregnant after surgery for SUI, existing
data are not sufficient to establish whether rates of recurrent SUI
differ between vaginal versus cesarean delivery.

• In women with congenital anomalies with history of complex
reconstructive surgery with or without artificial urinary sphincter,
risks of surgical complications at the time of cesarean delivery
may outweigh the benefits.

Pregnancy and Childbirth After Implanted
SNM Device
• It is currently recommended that SNM devices be turned off
during pregnancy. However, urinary symptoms typically worsen
when the neuromodulation device is turned off. More data are
needed to determine the relative harms and benefits of inactiva-
tion of the SNM device during pregnancy. In addition, more
data are needed to inform decisions about mode of delivery in
pregnant women with an implanted SNM device.

Pregnancy and Childbirth After Prior Surgical
Treatment for Pelvic Organ Prolapse
• Among premenopausal women, preoperative counseling be-
fore uterine-sparing procedures for prolapse should include
a recommendation for effective contraception to prevent
unintended pregnancy.

• There are very limited data to estimate the probability of recur-
rent prolapse after subsequent pregnancy and delivery. Published
studies are limited to case reports and small case series, spanning
multiple decades.

• Data on safety concerns during pregnancy in women who have
undergone surgery for POP also are limited. Among women
who have become pregnant after sacral hysteropexy with mesh,
there are isolated reports of pain, which has been attributed to
tension of the mesh in the third trimester.

• Because of very limited data, it is not possible tomake recommen-
dations regarding the mode of delivery after surgery for prolapse.

• After sacral hysteropexy or transvaginal mesh placement, theo-
retical risks include failure of vaginal and uterine changes nec-
essary to accommodate a pregnancy and vaginal delivery.

• Among women with symptomatic pelvic organ prolapse who
have yet to have prolapse repair and who plan future pregnan-
cies but who are unable or unwilling to use a pessary until child-
bearing is complete, counseling should include a discussion of
possible prolapse recurrence after pregnancy and the possible
need for cesarean delivery in subsequent deliveries.

Pregnancy and Childbirth After Prior Surgical
Repair of Obstetrical Anal Sphincter Injury
• The probability of OASI recurrence in subsequent pregnancies
may be as high as 10%, but most studies suggest that the risk
of recurrence is similar to the risk of primary OASIs. Although
the likelihood of a second OASI is similar to the first, the impli-
cations for anal incontinence appear to be considerable.

• Pregnant women with previous OASI should be carefully
counseled about mode of delivery options and may be reason-
able candidates for a vaginal delivery. Possible risk of repeat
OASI should be carefully weighed against possible surgical risk
of cesarean delivery.

REFERENCES
1. Wu JM, Kawasaki A, Hundley AF, et al. Predicting the number of women

who will undergo incontinence and prolapse surgery, 2010 to 2050. Am J
Obstet Gynecol 2011;205(3):230.e1–230.e5.

2. Jonsson Funk M, Levin PJ, Wu JM. Trends in the surgical management of
stress urinary incontinence. Obstet Gynecol 2012;119(4):845–851.

3. Elliott CS, Rhoads KF, Comiter CV, et al. Improving the accuracy of
prolapse and incontinence procedure epidemiology by utilizing both
inpatient and outpatient data. Int Urogynecol J 2013;24(11):1939–1946.

4. Martin JA, Hamilton BE, Osterman MJK, et al. Births: final data for 2015.
National Vital Statistics Reports: from the Centers for Disease Control and
Prevention, National Center for Health Statistics, National Vital Statistics
System 2017;66(1):1.

5. Ampt AJ, Ford JB, Roberts CL, et al. Trends in obstetric anal sphincter
injuries and associated risk factors for vaginal singleton term births in New
South Wales 2001-2009. Aust N Z J Obstet Gynaecol 2013;53(1):9–16.

6. Boggs EW, Berger H, Urquia M, et al. Recurrence of obstetric third-degree
and fourth-degree anal sphincter injuries. Obstet Gynecol 2014;124(6):
1128–1134.

7. Baghestan E, Irgens LM, Børdahl PE, et al. Risk of recurrence and
subsequent delivery after obstetric anal sphincter injuries. BJOG 2012;
119(1):62–69.

8. Bergman I, Westergren Söderberg M, Lundqvist A, et al. Associations
between childbirth and urinary incontinence after midurethral sling surgery.
Obstet Gynecol 2018;131(2):297–303.

9. Adams-Piper E, Darbinian J, Postlethwaite D, et al. Pregnancy after
transvaginal sling for stress urinary incontinence: a case series. Female
Pelvic Med Reconstr Surg 2014;20(4):212–215.

10. Adams-Piper E, Buono K, Whitcomb E, et al. A large retrospective series
of pregnancy and delivery after midurethral sling for stress urinary
incontinence. Female Pelvic Med Reconstr Surg 2016;22(5):307–310.

11. Demaria F, Chanelles O, Boquet B, et al. Vaginal delivery after tension-free
vaginal tape procedure. Int Urogynecol J Pelvic Floor Dysfunct 2007;
18(11):1363–1365.

12. Seeger D, Truong ST, Kimmig R. Spontaneous delivery following
tension-free vaginal tape procedure. Int Urogynecol J Pelvic Floor Dysfunct
2006;17(6):676–678.

13. Vella M, Robinson D, Brown R, et al. Pregnancy and delivery following
tension-free vaginal tape. Int Urogynecol J Pelvic Floor Dysfunct 2007;
18(3):347–348.

14. Iskander MN, Kapoor D. Pregnancy following tension-free vaginal taping.
Int Urogynecol J Pelvic Floor Dysfunct 2000;11(3):199–200.

15. Gauruder-Burmester A, Tunn R. Pregnancy and labor after TVT-plasty.
Acta Obstet Gynecol Scand 2001;80(3):283–284.

16. Hassan MS, Yossri N, Davies A. Vaginal delivery after surgical treatment
for stress incontinence using transobturator tape: a case report.BJOG 2007;
114(1):113–114.

17. Tommaselli GA, Di Carlo C, Formisano C, et al. Vaginal delivery following
single incision sling (TVT-Secur) for female stress urinary incontinence.
J Obstet Gynaecol Res 2013;39(2):608–610.

18. Marchetti AA. Urinary incontinence. JAMA 1956;162(15):1366–1368.

19. Giesen JE. Stress incontinence: a review of 270 Marchetti operations. Aust
NZJ Obstet Gynaecol 1974;14(4):216–219.

20. Cutner A, Cardozo LD, Benness CJ. Assessment of urinary symptoms in
early pregnancy. Br J Obstet Gynaecol 1991;98(12):1283–1286.

Female Pelvic Medicine & Reconstructive Surgery • Volume 26, Number 5, May 2020 Pregnancy in Women With Prior Treatments for PFDs

© 2020 Wolters Kluwer Health, Inc. All rights reserved. www.fpmrs.net 303

Copyright © 2020 Wolters Kluwer Health | Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

http://www.fpmrs.net


21. Casper FW, Linn JF, Black P. Obstetrical management following
incontinence surgery. J Obstet Gynaecol Res 1999;25(1):51–53.

22. TanHJ, Faerber GJ, McGuire EJ, et al. Long-term durability of pubovaginal
fascial slings in women who then become pregnant and deliver.
Int Urogynecol J 2010;21(6):631–635.

23. Creagh TA,McInerney PD, Thomas PJ, et al. Pregnancy after lower urinary
tract reconstruction in women. J Urol 1995;154(4):1323–1324.

24. Pollard ME, Morrisroe S, Anger JT. Outcomes of pregnancy following
surgery for stress urinary incontinence: a systematic review. J Urol 2012;
187(6):1966–1970.

25. Lynch CM, Powers AK, Keating AB. Pregnancy complicated by a
suburethral sling: a case report. Int Urogynecol J Pelvic Floor Dysfunct
2001;12(3):218–219.

26. Shveiky D, Sokol AI, Iglesia CB. A case report of antepartum bladder
outlet obstruction following transobturator sling placement. Int Urogynecol
J 2010;21(3):379–381.

27. Cavkaytar S, Kokanali MK, Ozer I, et al. Effect of pregnancy and delivery
on urinary incontinence after the midurethral sling procedure.
Int Urogynecol J 2015;26(5):693–698.

28. Huser M, Belkov IA, Janku P, et al. Pregnancy and delivery following
midurethral sling surgery for stress urinary incontinence. Int J Gynaecol
Obstet 2012;119(2):117–120.

29. Demoulin G, Thubert T, Faivre E, et al. Pregnancy and postpartum of
women with mid-urethral sling procedure: a review of the literature.
J Gynecol Obstet Biol Reprod (Paris) 2013;42(6):518–524.

30. Kohorst F, Flock F, Kreienberg R, et al. Pregnancy and delivery after
tension-free vaginal tape (TVT) procedure: literature review and case
report. Eur J Obstet Gynecol Reprod Biol 2010;151(1):10–13.

31. Malabarey OFL, Gazzard L, Cardozo L, et al. Results of a nationwide
survey on practice patterns of Canadian obstetricians and gynaecologists
regarding the mode of delivery after pelvic floor surgery. Gynecol Surg
2016;13:159–164.

32. Panel L, TrioponG, Courtieu C, et al. How to advise awomanwhowants to
get pregnant after a sub-urethral tape placement? Int Urogynecol J Pelvic
Floor Dysfunct 2008;19(3):347–350.

33. Medtronic. Indications Insert Medtronic InterStim Therapy. Available at:
https://manualsmedtroniccom/content/dam/emanuals/neuro/CONTRIB_
087797pdf. Accessed December, 14, 2018.

34. (IUGA) IUA. Sacral Neuromodulation: A Guide for Women. Washington,
DC: IUGAOffice.

35. S S. Use and management of InterStim sacral neuromodulation in pregnant
patients: a survey of active implanters — sessions highlights. In:
Urodynamics & Female Urology (SUFU) 2009Winter Meeting. Las Vegas,
NV; 2009.

36. Yaiesh SM, Al-Terki AE, Al-Shaiji TF. Safety of sacral nerve stimulation in
pregnancy: a literature review. Neuromodulation 2016;19(7):770–779.

37. Wiseman OJ, v d Hombergh U, Koldewijn EL, et al. Sacral
neuromodulation and pregnancy. J Urol 2002;167(1):165–168.

38. Khunda A, Karmarkar R, Abtahi B, et al. Pregnancy in women with
Fowler’s syndrome treated with sacral neuromodulation. Int Urogynecol J
2013;24(7):1201–1204.

39. Roulette P, Castel-Lacanal E, Sanson S, et al. Sacral neuromodulation and
pregnancy: results of a national survey carried out for the neuro-urology
committee of the French Association of Urology (AFU).NeurourolUrodyn
2018;37(2):792–798.

40. Nanninga JB, Einhorn C, Deppe F. The effect of sacral nerve stimulation for
bladder control during pregnancy: a case report. J Urol 1988;139(1):
121–122.

41. El-Khawand D, Montgomery OC, Wehbe SA, et al. Sacral nerve
stimulation during pregnancy: case report and review of the literature.
Female Pelvic Med Reconstr Surg 2012;18(2):127–129.

42. Moya P, Navarro JM, Arroyo A, et al. Sacral nerve stimulation during
pregnancy in patients with severe fecal incontinence. Tech Coloproctol
2013;17(2):245–246.

43. Silva PS, Cavallerano JD, Sun JK, et al. Peripheral lesions identified by
mydriatic ultrawide field imaging: distribution and potential impact on
diabetic retinopathy severity. Ophthalmology 2013;120(12):2587–2595.

44. Mamopoulos A, Stavrakis T, Mavromatidis G, et al. Active sacral
neuromodulator during pregnancy: a unique case report. Am J Obstet
Gynecol 2014;211(1):e4–e5.

45. Wang Y, Hassouna MM. Electrical stimulation has no adverse effect on
pregnant rats and fetuses. J Urol 1999;162(5):1785–1787.

46. Govaert B, Pares D, Delgado-Aros S, et al. A prospective multicentre study
to investigate percutaneous tibial nerve stimulation for the treatment of
faecal incontinence. Colorectal Dis 2010;12(12):1236–1241.

47. Mahran A, Soriano A, Safwat AS, et al. The effect of sacral
neuromodulation on pregnancy: a systematic review. Int Urogynecol J
2017;28(9):1357–1365.

48. Aboulghar MA, El-Kateb Y. Treatment of uterine prolapse in young
women. Sacral cervicopexy by polyvinyl alcohol sponge. J Egypt
Med Assoc 1978;61(1–2):127–134.

49. Banu LF. Synthetic sling for genital prolapse in young women. Int J
Gynaecol Obstet 1997;57(1):57–64.

50. Barranger E, Fritel X, Pigne A. Abdominal sacrohysteropexy in young
women with uterovaginal prolapse: long-term follow-up. Am J Obstet
Gynecol 2003;189(5):1245–1250.

51. Busby G, Broome J. Successful pregnancy outcome following laparoscopic
sacrohysteropexy for second degree uterine prolapse. Gynecol Surg 2010;
7:271–273.

52. Lewis CM, Culligan P. Sacrohysteropexy followed by successful pregnancy
and eventual reoperation for prolapse. Int Urogynecol J 2012;23(7):
957–959.

53. Kumtepe Y, Cetinkaya K, Karasu Y. Pregnancy and delivery after anterior
vaginal mesh replacement: a case presentation. Int Urogynecol J 2013;
24(2):345–347.

54. Maher CF, Carey MP, Murray CJ. Laparoscopic suture hysteropexy for
uterine prolapse. Obstet Gynecol 2001;97(6):1010–1014.

55. Kow N, Goldman HB, Ridgeway B. Uterine conservation during prolapse
repair: 9-year experience at a single institution. Female Pelvic Med
Reconstr Surg 2016;22(3):126–131.

56. Kovac SR, Cruikshank SH. Successful pregnancies and vaginal deliveries
after sacrospinous uterosacral fixation in five of nineteen patients. Am J
Obstet Gynecol 1993;168(6 Pt 1):1778–1783; discussion 1783-1776.

57. Hefni M, El-Toukhy T. Sacrospinous cervico-colpopexy with follow-up
2 years after successful pregnancy. Eur J Obstet Gynecol Reprod Biol 2002;
103(2):188–190.

58. Gutman R, Maher C. Uterine-preserving POP surgery. Int Urogynecol J
2013;24(11):1803–1813.

59. Williams BF. Surgical treatment for uterine prolapse in youngwomen. Am J
Obstet Gynecol 1966;95(7):967–971.

60. Ridgeway BM. Does prolapse equal hysterectomy? The role of uterine
conservation in women with uterovaginal prolapse. Am J Obstet Gynecol
2015;213(6):802–809.

61. Fisher JJ. The effect of amputation of the cervix uteri upon subsequent
parturition; a preliminary report of seven cases. Am J Obstet Gynecol 1951;
62(3):644–648.

62. ACOG Practice Bulletin No. 198: prevention and management of obstetric
lacerations at vaginal delivery. Obstet Gynecol 2018;132(3):e87–e102.

63. Long E, Jha S. Factors that influence patient preference for mode of
delivery following an obstetric anal sphincter injury. Eur J Obstet Gynecol
Reprod Biol 2018;221:28–33.

Wieslander et al Female Pelvic Medicine & Reconstructive Surgery • Volume 26, Number 5, May 2020

304 www.fpmrs.net © 2020 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2020 Wolters Kluwer Health | Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

https://manualsmedtroniccom/content/dam/emanuals/neuro/CONTRIB_087797pdf
https://manualsmedtroniccom/content/dam/emanuals/neuro/CONTRIB_087797pdf
http://www.fpmrs.net


64. Harkin R, Fitzpatrick M, O’Connell PR, et al. Anal sphincter disruption at
vaginal delivery: is recurrence predictable? Eur J Obstet Gynecol Reprod
Biol 2003;109(2):149–152.

65. Lowder JL, Burrows LJ, Krohn MA, et al. Risk factors for primary and
subsequent anal sphincter lacerations: a comparison of cohorts by
parity and prior mode of delivery. Am J Obstet Gynecol 2007;196(4):
344.e1–344.e5.

66. Elfaghi I, Johansson-Ernste B, Rydhstroem H. Rupture of the sphincter
ani: the recurrence rate in second delivery. BJOG 2004;111(12):
1361–1364.

67. Edwards H, Grotegut C, Harmanli OH, et al. Is severe perineal damage
increased in women with prior anal sphincter injury? J Matern Fetal
Neonatal Med 2006;19(11):723–727.

68. Dandolu V, Gaughan JP, Chatwani AJ, et al. Risk of recurrence of anal
sphincter lacerations. Obstet Gynecol 2005;105(4):831–835.

69. Jha V, Brockbank S, Roberts T. A framework for understanding lapses
in professionalism among medical students: applying the theory of
planned behavior to fitness to practice cases. Acad Med 2016;91(12):
1622–1627.

70. Farrar D, Tuffnell DJ, Ramage C. Interventions for women in subsequent
pregnancies following obstetric anal sphincter injury to reduce the risk of
recurrent injury and associated harms. Cochrane Database Syst Rev 2014;
(11):Cd010374.

71. Ali A, Glennon K, Kirkham C, et al. Delivery outcomes and events in
subsequent pregnancies after previous anal sphincter injury. Eur J Obstet
Gynecol Reprod Biol 2014;174:51–53.

72. Jangö H, Langhoff-Roos J, Rosthøj S, et al. Long-term anal incontinence
after obstetric anal sphincter injury-does grade of tear matter? Am J Obstet
Gynecol 2018;218(2):232.e1–232.e10.

73. Donners JJAE, Kluivers KB, de Leeuw JW, et al. Choice of mode of
delivery in a subsequent pregnancy after OASI: a survey among Dutch
gynecologists. Int Urogynecol J 2017;28(10):1537–1542.

74. Faltin DL, Sangalli MR, Roche B, et al. Does a second delivery
increase the risk of anal incontinence? BJOG 2001;108(7):684–688.

75. Fernando RJ, Sultan AH, Radley S, et al. Management of obstetric anal
sphincter injury: a systematic review & national practice survey.
BMC Health Serv Res 2002;2(1):9.

76. Scheer I, Thakar R, Sultan AH. Mode of delivery after previous obstetric
anal sphincter injuries (OASIS)–a reappraisal? Int Urogynecol J Pelvic
Floor Dysfunct 2009;20(9):1095–1101.

77. Karmarkar R, Bhide A, Digesu A, et al. Mode of delivery after obstetric
anal sphincter injury. Eur J Obstet Gynecol Reprod Biol 2015;194:7–10.

78. Fitzpatrick M, Cassidy M, Barassaud ML, et al. Does anal sphincter injury
preclude subsequent vaginal delivery? Eur J Obstet Gynecol Reprod Biol
2016;198:30–34.

79. Cassis C, Giarenis I, Mukhopadhyay S, et al. Mode of delivery following an
OASIS and caesarean section rates. Eur J Obstet Gynecol Reprod Biol
2018;230:28–31.

80. McKenna DS, Ester JB, Fischer JR. Elective cesarean delivery for women
with a previous anal sphincter rupture. Am J Obstet Gynecol 2003;189(5):
1251–1256.

Appendix 1

PubMed Search
MeSH terms:
Vagina
pelvic organ prolapse
obstetric anal sphincter injury
stress incontinence
vaginal delivery
pelvic floor
perineum
anal sphincter
Mesh headings:
*Delivery, Obstetric
Postpartum Period”, “Pregnancy
Pregnancy Complications
Recurrence
*Suburethral Slings
Urinary Incontinence
Urethra/*surgery
Urinary Bladder/*surgery
Anal Canal/*injuries
Delivery, Obstetrics/*adverse effects
Episiotomy/methods/*statistics & numerical data
Lacerations/*epidemiology/etiology/prevention/ & control
Other text words included in the search:
Sphincter injury
Pubovaginal
TVT
Tension-free vaginal tape
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