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Review Article

Sacrocolpopexy for Treatment of Vaginal Apical Prolapse:
Evidence-Based Surgery

Ilana L. Parkes, MBBS(Hons), and David Shveiky, MD*
From the Section of Female Pelvic Medicine and Reconstructive Surgery, Department of Obstetrics and Gynecology, Hadassah–HebrewUniversity Medical
Center, Ein Kerem, Jerusalem, Israel (both authors).

ABSTRACT Pelvic organ prolapse is a common condition that negatively affects womens’ quality of life. Sacrocolpopexy is an abdominal
procedure designed to treat apical compartment prolapse including uterine or vaginal vault prolapse and multiple-compartment
prolapse. Although traditionally performed as an open abdominal procedure, minimally invasive sacrocolpopexy, whether lapa-
roscopic or robotic, has been successfully adopted in the practice of many pelvic reconstructive surgeons. There are many
variations to this procedure, with different levels of evidence to support each of them. Herein we review the current literature
on sacrocolpopexy, with emphasis on theminimally invasive approach. Procedural steps and controversies are examined in light
of the existing literature, and recommendations are made on the basis of the level of existing evidence. Journal of Minimally
Invasive Gynecology (2014) 21, 546–557 ! 2014 AAGL. All rights reserved.
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Pelvic organ prolapse (POP) is a common condition that
negatively affects the quality of life (QoL) of up to 40% of all
women [1,2]. Many surgical procedures have been designed
to treat multiple-compartment prolapse; however, high-
quality data comparing outcomes of these procedures are
scant [3,4]. Repeat operation rates for prolapse surgery are
high, in particular in the anterior and apical compartments
[2]. In an attempt to improve anatomical cure rates, biologic
and synthetic mesh grafts have been developed to improve
tissue strength. Mesh can be implanted via the abdominal
or vaginal route, and use of vaginal mesh has become popu-
lar during the past decade because of its minimal invasive-
ness and satisfactory anatomical outcomes. However,
conflicting data on the use of vaginal mesh cast some doubt
on the benefit of this technology. Vaginal mesh seems to
improve anatomical outcome at the anterior and apical com-

partments; however, most studies have failed to demonstrate
subjective improvement in symptoms and QoL after repair
using vaginal mesh compared with native tissue [5]. More-
over, the US Food and Drug Administration recently issued
a public health notification stating that serious adverse
events are not rare in vaginal mesh surgery. In its review
of the literature, abdominal prolapse repair using mesh
was found to be associated with fewer mesh-specific compli-
cations than was vaginal prolapse repair using mesh [6], a
finding that, at least in relation to mesh complications, sup-
ports the abdominal approach as a potentially safer and more
effective means of repairing POP.

Abdominal sacrocolpopexy (ASC), first described in
1957 by Lane to treat vaginal vault prolapse after hysterec-
tomy, is considered the most durable procedure for repair
of POP, with reported long-term success rates of 68% to
100% [7]. In this procedure, an abdominal approach is
used to attach a mesh graft to the anterior and posterior walls
of the vagina and to anchor it to the anterior longitudinal lig-
ament at the sacral promontory. Despite its excellent cure
rates and durability, the potential morbidity associated
with this open abdominal procedure has motivated surgeons
and researchers to evaluate more minimally invasive
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1&RCT&totaali8Prolie&vs.&LSCP&
UROGYNECOLOGY

Laparoscopic sacral colpopexy versus total vaginal
mesh for vaginal vault prolapse: a randomized trial
Christopher F. Maher, MD; Benjamin Feiner, MD; Eva M. DeCuyper, MD;
Cathy J. Nichlos, RN; Kacey V. Hickey, RN; Peter O’Rourke, PhD

OBJECTIVE: To compare the laparoscopic sacral colpopexy and total
vaginal mesh for vaginal vault prolapse.

STUDY DESIGN: Women with symptomatic stage !2 vault prolapse
were randomly allocated the laparoscopic sacral colpopexy (53) or total
vaginal mesh (55). Primary outcome measures were objective success
rates at pelvic organ prolapse quantification sites individually and col-
lectively. Secondary outcome measures included perioperative out-
comes, patient satisfaction, quality of life outcomes, complications, and
reoperations.

RESULTS: The laparoscopic sacral colpopexy group had a longer oper-
ating time, reduced inpatient days, and quicker return to activities of

daily living as compared with the total vaginal mesh group. At the 2-year
review, the total objective success rate at all vaginal sites was 41 of 53
(77%) for laparoscopic sacral colpopexy as compared with 23 of 55
(43%) in total vaginal mesh (P ! .001). Reoperation rate was signifi-
cantly higher after the vaginal mesh surgery 12 of 55 (22%) as com-
pared with laparoscopic sacral colpopexy 3 of 53 (5%) (P " .006).

CONCLUSION: At 2 years, the laparoscopic sacral colpopexy had a
higher satisfaction rate and objective success rate than the total vaginal
mesh with lower perioperative morbidity and reoperation rate.

Key words: laparoscopic sacral colpopexy, vaginal mesh repair,
vaginal vault prolapse

Cite this article as: Maher CF, Feiner B, DeCuyper EM, et al. Laparoscopic sacral colpopexy versus total vaginal mesh for vaginal vault prolapse: a randomized
trial. Am J Obstet Gynecol 2011;204:360.e1-7.

The sacral colpopexy has long been
regarded as the gold standard pro-

cedure for the management of apical
vaginal prolapse1-4 with a superior ana-
tomic outcome as compared with the
vaginal sacrospinous colpopexy. The
longer operating time, hospitalization,

and recovery time have led many clini-
cians to perform this procedure laparo-
scopically to reduce length of admission
and recovery time associated with the
laparotomy. On initial case series the
laparoscopic sacral colpopexy (LSC)
seems safe and effective.5-8 After the suc-
cess of vaginal suburethral tapes in con-
tinence surgery vaginal mesh kits have
been developed for the treatment of vag-
inal prolapse. The total vaginal mesh
(TVM) kit (Gynecare Prolift Ethicon,
Somerville, NJ) was launched in 2004 for
the management of apical vaginal pro-
lapse and became available in the Austra-
lian market in 2005 with acceptable suc-
cess rates and complications reported in
case series.9,10 Despite the LSC and TVM
being available for more than 5 years,
both procedures remain untested under
the rigors of a randomized controlled
trial. The aim of this study is to compare
the LSC and the TVM in the manage-
ment of vaginal vault prolapse.

MATERIALS AND METHODS
From the end of 2005, consecutive
women referred to Wesley, Royal Bris-
bane’s and Mater tertiary referral Uro-
gynaecology unit with symptomatic

stage 2 or greater (point C ! #1 pelvic
organ prolapse quantification [POP-Q])
vaginal vault prolapse were eligible for
inclusion. Recruitment was completed at
the end of 2007. Exclusion criteria in-
cluded those younger than 18 years of
age, inability to comprehend question-
naires, to give informed consent or to re-
turn for review, vault prolapse ! stage 2,
unable to undergo general anesthesia,
body mass index (BMI) $35, !5 previ-
ous laparotomies, prior sacral col-
popexy, or vaginal mesh prolapse proce-
dure or vaginal length less than 6 cm.
Before surgery women were examined
(POP-Q) by consultant and fellows in
Urogynaecology, completed patient ad-
ministered validated pelvic floor and
quality of life questionnaires (Australian
Pelvic Floor Questionnaire [APFQ]11

and Kings College Pelvic Organ Prolapse
quality of life [P-QoL]12) and underwent
multichannel urodynamics with bladder
filling to maximum of 500 mL, without
and with prolapse reduction. Prolapse
was reduced using sponge-holding for-
ceps at the vault. Women without symp-
toms of urinary stress incontinence
(USI) and with positive stress test with or
without prolapse reduction were consid-
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PELVIC ORGAN PROLAPSE (POP)
occurs when the uterus or vagi-
nal walls bulge into or beyond
the vaginal introitus. It is a com-

mon occurrence and 7% to 19% of
women receive surgical repair.1,2 Ab-
dominal sacrocolpopexy is the most du-
rable operation for advanced POP and
serves as the criterion standard against
which other operations are compared.3

Abdominal sacrocolpopexy involves at-
taching the vaginal apex to the sacral
anterior longitudinal ligament rein-
forced with a graft, usually synthetic
mesh.4

Little isknownabout long-termdura-
bility, complications, and pelvic floor
symptoms after abdominal sacrocolpo-
pexy.Thefewstudiesassessingoutcomes
beyond2yearsarelimitedbysmallsample
sizes, inconsistent outcome assessment,
potentially biased examiners, and non-
standardizedfollow-up.5Determiningthe
long-termoutcomesforsacrocolpoplexy
in treating POP is important because
225 000 women in the United States un-
dergoPOPsurgeriesannually.Thedirect

costs for theseproceduresexceed$1bil-
lion per year. As the population ages, it
is anticipated that POP and urinary in-

For editorial comment see p 2045.

Author Audio Interview available at
www.jama.com.

Importance More than 225 000 surgeries are performed annually in the United States
for pelvic organ prolapse (POP). Abdominal sacrocolpopexy is considered the most
durable POP surgery, but little is known about safety and long-term effectiveness.

Objectives To describe anatomic and symptomatic outcomes up to 7 years after ab-
dominal sacrocolpopexy, and to determine whether these are affected by concomi-
tant anti-incontinence surgery (Burch urethropexy).

Design, Setting, and Participants Long-term follow-up of the randomized, masked
2-year Colpopexy and Urinary Reduction Efforts (CARE) trial of women with stress
continence who underwent abdominal sacrocolpopexy between 2002 and 2005 for
symptomatic POP and also received either concomitant Burch urethropexy or no ure-
thropexy. Ninety-two percent (215/233) of eligible 2-year CARE trial completers were
enrolled in the extended CARE study; and 181 (84%) and 126 (59%) completed 5
and 7 years of follow-up, respectively. The median follow-up was 7 years.

Main Outcomes and Measures Symptomatic POP failure requiring retreatment
or self-reported bulge; or anatomic POP failure requiring retreatment or Pelvic Organ
Prolapse Quantification evaluation demonstrating descent of the vaginal apex below
the upper third of the vagina, or anterior or posterior vaginal wall prolapse beyond
the hymen. Stress urinary incontinence (SUI) with more than 1 symptom or interval
treatment; or overall UI score of 3 or greater on the Incontinence Severity Index.

Results Of 215 women enrolled in the extended CARE study, 104 had undergone
abdominal sacrocolpopexy plus Burch urethropexy and 111 had undergone abdomi-
nal sacrocolpopexy alone. Pelvic organ prolapse and urinary incontinence failure rates
gradually increased during 7 years of follow-up.

Estimated Probability of Failure From
Parametric Survival Models 7 Years

After Abdominal Sacrocolpopexy (SD)
Treatment

Difference (95% CI)Urethropexy No urethropexy

Pelvic organ prolapse

Symptomatic failure 0.29 (0.043) 0.24 (0.038) 0.049
(!0.060 to 0.162)

Anatomic failure 0.27 (0.099) 0.22 (0.049) 0.050
(!0.161 to 0.271)

Composite (symptomatic or
anatomic) failure

0.48 (0.092) 0.34 (0.054) 0.134
(!0.096 to 0.322)

Urinary incontinence

Stress 0.62 (0.052) 0.77 (0.034) !0.153
(!0.268 to !0.030)

Overall 0.75 (0.043) 0.81 (0.032) !0.064
(!0.161 to 0.032)

Probability of mesh erosion at 7 years (estimated by the Kaplan-Meier method) was
10.5% (95% CI, 6.8% to 16.1%).
Conclusions and Relevance During 7 years of follow-up, abdominal sacrocolpo-
pexy failure rates increased in both groups. Urethropexy prevented SUI longer than
no urethropexy. Abdominal sacrocolpopexy effectiveness should be balanced with long-
term risks of mesh or suture erosion.

Trial Registration clinicaltrials.gov Identifier: NCT00099372
JAMA. 2013;309(19):2016-2024 www.jama.com
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