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Abstract Reports in the literature of high recurrence
rates after native tissue repair for pelvic organ prolapse
led to the development of alternative techniques, such as
those using synthetic mesh. Transvaginal mesh (TVM)
delivery systems were implemented in search of better
outcomes. Despite reported recurrence as low as 7.1 %
after posterior colporrhaphy, mesh kits were developed to
correct posterior compartment prolapse. There is a paucity of
data to substantiate better results with TVM for rectocele
repair. Three randomized controlled trials comparing native
tissue repair to synthetic mesh reported posterior compartment
outcomes and two of these failed to show a significant differ-
ence between groups. Complications of TVM placement are
not insignificant and mesh extrusion was reported in up to
16.9%. Based on currently available data, native tissue repairs
have similar outcomes to synthetic mesh without the risks
inherent in mesh use and remain the standard of care for the
typical patient.
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Introduction

Pelvic organ prolapse is common in postmenopausal women
and the lifetime risk of undergoing surgical intervention for
prolapse or incontinence has been reported at 11.1 to 19 % [1,

2]. In one study, approximately 200,000 women underwent
surgical correction of pelvic organ prolapse in the United
States over a 1-year period [3]. In this population, 22.6 %
underwent anterior and posterior colporrhaphy and 10.5 %
underwent posterior colporrhaphy alone [3].

It is interesting to note that the reoperation rate after pro-
lapse surgery has been reported to be 30 % [1]. To reduce
recurrence of prolapse after surgical repair, alternative techni-
ques have been developed, including the use of grafts to
augment native tissue. In the past decade, the use of synthetic
mesh has become more common, and this review aims to
address both the benefits and risks of using synthetic mesh
to correct posterior compartment prolapse.

Rationale for the Development of Synthetic Mesh Repair

Reported recurrence rates after traditional native tissue repair
in the literature are high and the development of TVM repair
was fueled by dissatisfaction with results of traditional repair.
Recurrent anterior prolapse after anterior colporrhaphy occurs
in 43 % to 70 % of patients [4, 5]. Novel techniques such as
graft-augmented repairs were designed to improve outcomes.
Allografts, xenografts, and synthetic materials all have been
utilized in attempts to reduce recurrence rates in prolapse
surgery. In 2001, the first TVM delivery system was approved
by the U. S. Food and Drug Administration (FDA) [6]. Since
that time, multiple “kits” for the correction of pelvic prolapse
have passed the 510(k) process and are available on the
market. These systems have been developed to treat anterior
and posterior compartment prolapse, vaginal vault prolapse,
and combinations thereof. Postmarket surveillance studies
from manufacturers have been lacking and knowledge of
published outcomes data is important for those treating women
with pelvic organ prolapse.
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Outcomes of Native Tissue Repair

Traditional native tissue repair of the posterior compartment
includes midline plication of the fibromuscular fascial layer or
site-specific defect repair. Reported outcomes of these techni-
ques are acceptable and with low complication rates. Maher et
al. [7] demonstrated high anatomic and subjective success in
correction of symptomatic rectoceles with midline plication.
The success rate, of course, depends on the definition of
anatomic failure. Defining anatomic cure as pelvic organ
prolapse quantification (POPQ) stage I or less, the objective
success was 87 % at 12 months and 79 % at 24 months.
Subjective success was measured using a visual analog scale
and found to be 97 % at 12 months and 89 % at 24 months. In
this series, 87 % had resolution of obstructed defecation [7].

Paraiso et al. [8] compared traditional midline plication,
site-specific defect repair, and repair augmented with a
biologic graft. Anatomic cure was defined as having a
POPQ Bp point less than or equal to −2 [8]. At 1 year, the
anatomic success rate in the posterior colporrhaphy group
was 86 % compared to 78 % in the site-specific group.
These rates were significantly better than those who under-
went biologic graft repair, demonstrating anatomic success
in only 54 % [8]. When the definition of success was
changed to prolapse at or beyond the hymenal remnant,
20 % of patients in the graft-augmented group failed treat-
ment at 1 year compared to 7.1 % of the posterior colpor-
rhaphy group [8]. Reoperation for posterior compartment
prolapse following posterior colporrhaphy is low, reported
at 3 % [7, 8].

The second definition of success used in the Paraiso et al.
[8] study highlights the dilemma in reporting outcomes after
pelvic organ prolapse repair. Studies have shown that up to
62 % of women presenting for routine gynecologic screening
will have stage 0 or I prolapse and 35 % will have stage II
prolapse [9]. Many women with stage II prolapse will be
asymptomatic and symptoms are more likely when the leading
edge of prolapse extends beyond the level of the hymenal
remnant [10]. The failure rates cited in the literature for native
tissue repair, particularly for anterior colporrhaphy, have been
criticized as unacceptable and continued development of

alternative techniques thrived. The definition of anatomic
failure in initial studies, however, has been questioned. One
large series on anterior colporrhaphy often cited in the litera-
ture was recently revisited and failure redefined as prolapse
beyond the hymen, the presence of symptoms, or the need for
retreatment [5, 11]. When this definition was applied, success
improved from 30 % to 88 % [11]. Once this composite
definition is applied, success rates improve and are more
clinically relevant [12].

Objective Outcomes of Transvaginal Synthetic Mesh
for Correction of Rectocele

There is a paucity of randomized controlled trials (RCT) com-
paring TVM repair to traditional native tissue repair, and an
even greater disparity in those that address the posterior com-
partment. There are three RCTs that address posterior prolapse;
one study uses a surgeon-tailored mesh and two compare
traditional repair to a TVM kit [13, 14••, 15••]. Although these
studies address outcomes in the posterior compartment, de-
tailed results regarding posterior compartment recurrence after
treatment in that compartment are not presented in all. A
comparison of outcomes from these three trials can be found
in Table 1.

In a randomized study of 139womenwith POPQ stage II or
greater prolapse, traditional midline plication was compared to
type I polypropylene mesh repair [13]. Patients in this study
underwent both anterior and posterior compartment repair
[13]. Posterior mesh repair was accomplished using a Y-
shaped piece overlying the fascia with the two arms abutting
the sacrospinous ligaments. Anatomic success at 1 year was
81 % in the mesh group compared to 65.6 % in the colpor-
rhaphy group. Success was defined as POPQ stage I or less and
this difference did not reach statistical significance. Outcome
did not change after including patients lost to follow-up as
either success or failure [13]. Although there is mention that
most failures occurred in the anterior compartment, the failures
were not broken down by compartment. Thus, a direct com-
parison between nonmesh repair and mesh repair for posterior
prolapse is not known.

Table 1 Outcomes comparison
of three RCTs for posterior
compartment repair with
synthetic mesh

RCT randomized controlled trial
aStatistically significant
difference

Study Group Patients, n Overall objective
recurrence, %

Posterior compartment
recurrence, %

Mesh
extrusion, %

Carey et al. [13] Mesh 69 19 5.6

No Mesh 70 34.4

Sokol et al. [14••] Mesh 32 62.5 21.9 15.6

No Mesh 33 69.7 18.2

Withagen
et al. [15••]

Mesh 93 9.6a 4.1a 16.9

No Mesh 97 45.2 24.5
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In a multicenter double-blinded RCT, traditional repair was
compared to mesh repair with Prolift (Ethicon, Inc., Somer-
ville, NJ) in patients with POPQ stage II or greater [14••].
Anatomic success, defined as POPQ stage I or less, was the
primary outcome and the secondary outcome was success in
each compartment. The study was halted after the predeter-
mined cut-off for mesh extrusion was reached, and at that
time, 32 patients underwent mesh surgery and 33 had tradi-
tional repair. The overall recurrence was 62.5 % in the mesh
group and 69.7 % in those without mesh after a median
follow-up of 12 months. This difference was not statistically
significant. Compartment specific recurrences were not statis-
tically different between the mesh and no mesh groups. In
changing the definition of failure to prolapse beyond the
hymenal remnant, the recurrence rate dropped to 25 % in the
mesh group compared to 21.7 % in the no mesh group.
Interestingly, the three patients who underwent a repeat oper-
ation for prolapse were in the mesh group, but this finding was
not statistically significant [14••]. These results again high-
light the dilemma of defining success.

Specific outcomes in the posterior compartment are avail-
able in the study by Sokol et al. [14••]. In the entire mesh group,
posterior recurrence was 21.9 % compared to 18.2 % in the no
mesh group, and this difference was not significant. The study
reports that no association was identified between the site of
mesh placement and the site of recurrence [14••]. In the eight
Total Prolifts implanted, there were six recurrences and two of
these occurred in the posterior compartment [14••, 16]. Extrap-
olating this data yields a 25 % anatomic recurrence in the
posterior compartment following mesh repair in that compart-
ment. These results are not better than reported outcomes for
posterior colporrhaphy [8, 11].

A third RCT had a larger number of patients with poste-
rior mesh placement and randomly assigned women with
POPQ stage II or greater prolapse to conventional vaginal
repair or repair with tension-free vaginal mesh [15••]. The
study results were limited because it was not blinded and
simultaneous sacrospinous ligament fixation or a modified
Manchester-Fothergill procedure was permitted in the mesh
group. Failure in the treated compartment was identified in
45.2 % after conventional repair compared to 9.6 % in the
tension-free vaginal mesh group after 12 months [15••].
This difference remained significant even when the patients
lost to follow-up were considered failures. Mesh was placed
in the posterior compartment in 56 patients and 51 of these
had stage II or greater posterior prolapse before surgery.
Only two posterior recurrences were identified in the 49
patients available for follow up. This 4.1 % posterior recur-
rence after posterior mesh repair was significantly better
than the 24.5 % recurrence after traditional repair [15••].

A concern of improving support in one compartment is
the development or worsening of prolapse in the untreated
compartments. In a secondary analysis of the study by

Withagen et al. [17••], the occurrence of de novo prolapse
in the untreated compartment was much greater in the mesh
group than the conventional group, 47 % compared to 17 %.
After posterior repair using mesh, 53 % had de novo pro-
lapse in the untreated compartment compared to 17 % after
posterior colporrhaphy. This difference was statistically sig-
nificant [17••]. These results highlight the importance of
recognizing the consequences of isolated compartment re-
pair and shed light on the risks associated with synthetic
mesh augmentation in the posterior compartment. This is
only one risk of using synthetics and other complications
will be discussed.

Data from these three RCTs can be supplemented and
compared to retrospective reviews. One series looked at 2-
year outcomes of transvaginal rectocele repair with surgeon-
tailored mesh in 26 consecutive patients at the time of
sacrospinous ligament fixation [18]. There was only one
patient with stage II posterior recurrence [18]. Another
retrospective review of 120 patients 1 year following
Avaulta transvaginal mesh (CR Bard, Murray Hill, NJ)
demonstrated an 81 % overall cure rate using a composite
definition [6]. The cure rate for the 21 patients that received
only posterior mesh was 90 % [6]. A 10.2 % overall recur-
rence of stage II or greater POP was identified 12 months
following Prolift in 100 patients [19]. The study notes that
the recurrence was in the untreated compartment when an
anterior Prolift was used. For patients that underwent pos-
terior Prolift, all recurrences were in the posterior compart-
ment and the rate was 9.1 % [19].

As the level of concern for mesh-based complications
increases, partially absorbable mesh kits have been imple-
mented. A retrospective series of 127 patients following
Prolift + M (Ethicon, Inc.) reported 77.4 % overall anatomic
success in the treated compartment at 1 year [20]. Success
increased to 89.5 % when failure was defined as the leading
edge beyond the hymenal remnant [20]. Unfortunately, the
failures were not reported by compartment, and thus, the
number of posterior recurrences following posterior mesh is
not known from the published data [20]. A series with
shorter follow-up was published by Khandwala et al. [21],
reporting 74.1 % success based on a composite definition.
The published data list one stage II recurrence in the poste-
rior mesh group (n042) and one in the total vaginal mesh
group (n0118), but it is not explicitly stated whether these
were posterior recurrences in the treated compartment.

Subjective Outcomes of Transvaginal Synthetic Mesh
for Rectocele

In the three published RCTs addressing outcomes in the
posterior compartment, measured improvement in quality of
life (QOL) and subjective overall improvement were analyzed
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as secondary outcomes. Carey et al. [13] noted an improve-
ment in patient-reported scores on the Prolapse Symptom
Inventory and Quality of Life questionnaire (PSI-QOL),
Short-form Urogenital Distress inventory (UDI), Short-form
Incontinence Impact questionnaire (IIQ), the Cleveland Clinic
Continence score, and a visual analog scale in both the mesh
and no mesh group. However, there was no statistically sig-
nificant difference between groups. In the study by Sokol et al.
[14••], similar QOL outcomes were measured with the Short
Form Health Survey, short forms of Pelvic Floor Distress
Inventory (PDFI), UDI, and Pelvic Floor Impact Question-
naire demonstrating a statistically significant improvement
from baseline in both groups, but no statistically significant
difference between groups.Withagen et al. [15••] reported that
not all domains of the QOL measurements (PGII, UDI, IIQ)
demonstrated significant improvement after surgical repair
and there was no statistically significant difference between
the mesh and conventional group in any measure.

Complications Associated with Transvaginal Synthetic
Mesh

Although traditional native tissue repairs are not without
complication, there has been increased concern recently about
suspected higher rates of adverse outcomes associated with
the use of TVM. Complications related to mesh can be broken
down into perioperative or intraoperative and postoperative or
delayed. Immediate complications include inadvertent viscer-
al puncture or perforation, extensive bleeding, need for blood
product transfusion, hematomas, and infection. Delayed com-
plications include extrusion of mesh, mesh retraction, pelvic
pain, sexual side effects, and voiding symptoms.

In the three RCTs discussed previously, most complica-
tions were related to total vaginal mesh or to anterior com-
partment repair with mesh. Mention of these complications
remains pertinent to this review because patients often under-
go correction of multiple compartments, and as such, would
either have total vaginal mesh placed or a combination of
anterior and posterior mesh. Regarding visceral perforations,
in two of the RCTs, there were two bladder perforations in
each of the total vaginal mesh groups compared to none in the
traditional repair groups [14••, 15••]. In the retrospective
series, the bladder perforation rate ranges from 0.7 % to
2.3 % [20, 22••]. Rectal perforations have been reported,
usually with either no events or one event, leading to rates
as low as 0.2 % [22••]. Postoperative hematomas were more
common in the mesh group, 6 % versus 1 %, in the RCT
published byWithagen et al. [15••]. Most other series reported
a lower rate of postoperative hematomas [19, 22••]. Postoper-
ative urinary retention was reported to be more common in the
TVM group in the study by Withagen et al. [15••], but there
were also a greater number of synthetic midurethral slings in

this group. The impact of concomitant midurethral sling in
higher rate of retention was not independently assessed.

A significant risk with placement of TVM is extrusion,
defined as a prosthetic’s passage gradually out of a body
structure or tissue [23]. In the three RCTs that included poste-
rior compartment outcomes, overall mesh extrusion ranged
from 5.6 % to 16.9 % [13, 14••, 15••]. Withagen et al. [15••]
identified 14 patients with mesh extrusion (16.9 %) that were
equally distributed between the anterior and posterior compart-
ments. Five required surgical excision and nine were treated
with topical estrogen, but only two resolved by the last follow-
up in the study. Five mesh extrusions (15.6 %) occurred in the
study by Sokol et al. [14••] and two of these were in the
posterior compartment. Surgical intervention was required in
three patients. Of the four cases of mesh extrusion in the RCT
with surgeon-tailored mesh, one was located posteriorly [13].

Complications related to mesh extrusion were equally
prevalent in retrospective studies. The rate of mesh extrusion
in the retrospective series mentioned earlier range from 2 % to
11.7 % [6, 19–21]. When the locations were reported, the
extrusion usually occurred anteriorly or at the apex. In the
series reported byMilani et al. [20], the overall mesh extrusion
was 10.2 % and one posterior wall extrusion was identified
after 11 Total Prolift + M. Larger retrospective series from the
early work of the TVM group reported extrusion in up to
11.3 % [24]. Only 6.7 % required surgical treatment. Exclud-
ing those with simultaneous vaginal hysterectomy, the overall
extrusion rate drops to 4.7 % and extrusion on the posterior
wall was 2.1 % [24]. In a large 3-year retrospective series of
524 patients after Prolift, 3.6 % of patients required surgical
intervention for mesh-related complications [22••]. Mesh
extrusion occurred in 2.7 % and there were eight surgical
interventions for extrusion of mesh on the posterior vaginal
wall.

Patients with prolapse may experience sexual symptoms
and dyspareunia that has been shown to resolve following
corrective surgery. However, there are patients who will
continue to have pain and those that will develop de novo
dyspareunia following surgical repair. There was no signif-
icant reduction in dyspareunia after repair in the series by
Carey et al. [13]. No differences were identified between the
mesh and no mesh groups and there were no differences in
the rates of de novo dyspareunia between groups. Withagen
et al. [15••] demonstrated that the rate of dyspareunia de-
creased in both the mesh and no mesh groups after correction
of prolapse, and de novo dyspareunia occurred in 8 % and
10 %, respectively. These differences were not statistically
significant. De novo dyspareunia occurred in 9.1 % of
patients in the TVM group in the study by Sokol et al.
[14••], and this was not significantly different from those
without mesh. Looking at the retrospective series previously
discussed, the rate of de novo dyspareunia ranged from 2 %
to 11.1 % after TVM [19–21].
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Retraction or contraction of implanted vaginal mesh leads
to changes in vaginal caliber or length and may be symptom-
atic. In the three RCTs that discuss outcomes of the posterior
compartment, only one mentions data on mesh retraction
[14••]. In that series, postoperative vaginal diameter, vaginal
volume, and total vaginal length were all statistically signifi-
cantly lower than preoperative values. The differences between
the mesh and no mesh groups, however, were not different. In
larger retrospective series on TVM delivery systems, the risk
of symptomatic or severe mesh retraction is reported between
0.4 % and 11.7 % [19, 22••, 24]. In the posterior compartment
alone, it has been reported in up to 5 % [24].

Conclusions

In assessing the need to augment rectocele repair with syn-
thetic mesh, one must balance the risk of complications with
the supposed benefit of improved outcomes. In light of the
recent uproar regarding concerns for complications following
transvaginal synthetic mesh in prolapse repair, one would
hope that there is clear and convincing evidence for using
synthetic mesh in rectocele repair. Unfortunately, the available
data do not convincingly support the hypothesis that the out-
comes are superior, and, additionally, there are the potential
complications inherent to synthetic mesh use.

The adequacy of native tissue repair has been substantiated
using newer definitions that are less strict than previous def-
initions set by the 2001 National Institutes of Health (NIH)
Workshop on Standardization of Terminology for Researchers
in Pelvic Floor Disorders [12]. Cure rates using composite
definitions approach 90 % or better and the reoperation rate
after posterior colporrhaphy is only 3% [7, 8]. One then has to
justify a mesh complication rate as high as 16.9 % even if
posterior recurrence is as low as 4.1 to 9.1 % after mesh repair
[17••, 19].

Paramount to answering the question about mesh use in the
posterior compartment is knowledge from randomized con-
trolled trials. There is paucity of such data. Most available
studies do not discuss the rate of posterior recurrences follow-
ing rectocele repair with mesh. The overall recurrence rate is
presented, and the rate of posterior prolapse may be listed, but
de novo occurrences are not always delineated from recur-
rence in a treated posterior compartment. This data is not
entirely clear or available in the three RCTs or the retrospec-
tive series considered in this review. Assuming that the pos-
terior prolapse after either posterior or total vaginal mesh in
the RCTs by Sokol et al. [14••] and Withagen et al. [15••] are
all recurrences in the treated compartment and not de novo
occurrences, the true rate is as low as 4.1 % to 9.1 %.

Due to increased concern over mesh extrusion and com-
plications with TVM delivery systems, the FDA released a
safety communication to practitioners in 2008 and utilized

the medical device adverse event reporting database,MAUDE,
to gather additional information on such occurrences [25]. An
update was released in July 2011 detailing an analysis of the
reporting database that identified 2,874 additional mesh-
related complications over a 3-year period and stressed that
serious complications from TVM used to treat prolapse are not
rare [25]. Although the true denominator remains largely un-
known, concern remains that the rate of mesh complication is
higher than expected. In response to this report, the number of
lawsuits against the device manufacturers has skyrocketed,
reported as high as 650 in a recent article in Bloomberg News
[26]. The FDA has reclassified such devices and is calling for
postmarket studies. With such changes in the forefront, per-
haps there will be better data on the safety and efficacy of
synthetic mesh based rectocele repairs in the near future.

Based on currently available data, however, it appears that
for the typical patient with posterior wall prolapse, native
tissue repairs have outcomes similar to synthetic mesh repairs
without the risks inherent in mesh use. Given the data dis-
cussed in this article, until proven otherwise, native tissue
repair for rectocele remains the standard of care with good
outcomes and relatively low morbidity. Further studies may
elucidate specific populations for whom posterior mesh aug-
mented repair outcomes are superior to native tissue repair.
Until that data is available, posterior repairs with native tissue
remains the gold standard for the typical patient.

Disclosures Dr. BrianMarks has received travel expense compensation
from Ferring Pharmaceuticals. Dr. Howard Goldman has received pay-
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