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Abstract
Purpose of Review Due to recent concerns over the use of synthetic mesh in pelvic floor reconstructive surgery, there has been a
renewed interest in the utilization of non-synthetic repairs for pelvic organ prolapse. The purpose of this review is to review the
current literature regarding pelvic organ prolapse repairs performed without the utilization of synthetic mesh.
Recent Findings Native tissue repairs provide a durable surgical option for pelvic organ prolapse. Based on recent findings of
recently performed randomized clinical trials with long-term follow-up, transvaginal native tissue repair continues to play a role
in the management of pelvic organ prolapse without the added risk associated with synthetic mesh.
Summary In 2019, the FDA called for manufacturers of synthetic mesh for transvaginal mesh to stop selling and distributing their
products in the USA. Native tissue and non-synthetic pelvic organ prolapse repairs provide an efficacious alternative without the
added risk inherent to the utilization of transvaginal mesh. A recent, multicenter, randomized clinical trial demonstrated no clear
advantage to the utilization of synthetic mesh. Furthermore, transvaginal native tissue repairs have demonstrated good long-term
efficacy, particularly when anatomic success is not the sole metric used to define surgical success.

Keywords Pelvicorganprolapse .Cystocele .Enterocele .Rectocele .Syntheticmesh .Transvaginalmesh .Uterosacral ligament
suspension . Sacrospinous ligament fixation . Native tissue prolapse repair

Introduction

Pelvic organ prolapse (POP) is a pelvic floor disorder (PFD)
characterized by the descent of the anterior vaginal wall, pos-
terior vaginal wall, and/or the apex of the vagina [1]. Amongst
other PFDs (stress urinary incontinence, fecal incontinence,
etc.), POP is prevalent throughout the general population af-
fecting up to 50% of women based on anatomic criteria on
physical examination [2]. Despite its negative impact on sev-
eral quality of life domains, only 3 to 8% of women report

their symptoms [3–7]. Women with POP often present with a
symptomatic vaginal bulge, vaginal pressure, and bothersome
lower urinary tract symptoms (urinary urgency, frequency,
urinary hesitancy, incomplete bladder emptying).
Additionally, if the prolapsed organ(s) progresses beyond the
hymenal ring, patients may notice vaginal bleeding as a result
of erosions on the vaginal wall or cervix. As a result, these
women may experience pelvic pain, embarrassment, social
isolation, and sexual dysfunction, and may avoid activities
such as exercise that can exacerbate these symptoms.
Defecatory dysfunction may also be present including diffi-
culty with rectal evacuation, fecal urgency, and/or fecal incon-
tinence.Multiple risk factors have been identified that contrib-
ute to POP including age, menopause, parity, vaginal delivery,
operative vaginal delivery, and body mass index [8–10]. Non-
operative management of POP includes pelvic floor muscle
training, pessaries, and observation [11–14]. Non-operative
management may initially be chosen as a treatment option;
however, many women seek definitive treatment in order to
resolve prolapse symptoms. The lifetime risk for women un-
dergoing POP surgery is estimated at approximately 12.6%,
and with an aging population in the USA, the number of
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surgeries for POP is projected to rise substantially [11, 15, 16].
In general, surgical intervention for POP can be divided into
obliterative procedures and reconstructive procedures.
Furthermore, reconstructive procedures can be subdivided in-
to vaginal approaches and abdominal approaches.

Non-synthetic, or native tissue, prolapse repairs have been
the cornerstone of vaginal prolapse repairs; however, histori-
cal reports demonstrating high reoperation rates for native
tissue repairs prompted surgeons to being utilizing synthetic
grafts for POP repair [17]. However, following reports of
mesh-specific complications in transvaginal POP surgery,
the Food and Drug Administration (FDA) issued safety com-
munications regarding the safety of vaginal mesh in prolapse
repair in 2008 and 2011. Finally in 2019, the FDA called for
remaining manufacturers of synthetic mesh products for
transvaginal repair of POP to stop selling and distributing their
products within the USA [18]. As a result of these notifica-
tions and subsequent reduction in transvaginal repairs utilizing
synthetic grafts, native tissue prolapse repairs have become an
important part of the armamentarium for pelvic surgeons [19].

Surgical Outcomes

Outcomes data for POP surgery are largely dependent on the
definition of surgical success used. Success rates in the litera-
ture have been based on several end points including anatom-
ical success (based on pelvic organ prolapse quantification
[POPQ] stage 0 or 1), reoperation rates, subjective patient-
reported outcomes, and questionnaire-based assessments
[20]. In general, anatomic outcomes for native tissue repairs
have been inferior to those reported by investigators utilizing
mesh-augmented grafts. However, when surgical success is
defined using patient-reported outcomes, absence of vaginal
bulge or reoperation rates surgical success for native tissue
repairs is comparable. Overall treatment success in the litera-
ture is variable as a result of the criteria defining surgical
success. Barber et al. found that when strict anatomical criteria
are applied and success is defined largely by anatomic points
lying proximal to the hymen, native tissue repairs demonstrate
low success rates (19–57%) [21]. However, when clinically
relevant criteria including the absence of prolapse beyond the
hymen, subjective cure defined by the absence of vaginal
bulge symptoms and reoperation rates are used to define sur-
gical success; greater than 90% of patients achieve success.
When interpreting surgical outcomes for native tissue repairs,
clinicians should focus on more clinically relevant definitions
which reflect patient’s subjective improvement in conjunction
with anatomic outcomes, rather than strict anatomic criteria
alone that have less clinical relevance for most surgeons.
Given the recent controversy regarding transvaginal mesh
for POP and subsequent removal from the market, native

tissue repairs have become the mainstay of vaginal
reconstruction.

Anatomical Considerations

Anterior Compartment

Prolapse involving the anterior compartment of the vagina is
generally referred to as cystocele. Richardson et al. described
that the presence of an anterior defect, or cystocele, may be
due to a midline, transverse, or paravaginal defect [22]. Most
anterior compartment repairs aim to correct the defective
pubocervical fascia and the lateral attachments to the arcus
tendineus fascia pelvis (ATFP), or both. Midline defects are
due to pubocervical fascial deficiency or separation.
Paravaginal defects result from connective tissue detachment
from the ATFP, while transverse defects result from detach-
ment of the pubocervical fascia from the cervix. Although the
term pubocervical fascia is used to refer to the connective
tissue between the bladder and the vagina, it is important to
note this is a misnomer and refers to a fibromuscular layer and
adventitia which underlie the vaginal epithelium. Surgical re-
pairs in the anterior compartment aim to recreate this layer of
support.

Native tissue surgical repair of a cystocele can be accom-
plished by performing an anterior colporrhaphy. The proce-
dure was originally described in 1913 and since that time has
undergone several modifications ranging from excision and
reanastamosis of vaginal epithelium to plication of
pubocervical fascia with or without synthetic and biologic
grafts [23, 24]. Currently, most surgeons perform anterior
colporrhaphy by making a midline incision through the pro-
lapsed anterior vaginal epithelium through which lateral flaps
are created bilaterally to expose the underlying fibromuscular
layer. Central plication is performed by placing sutures con-
secutively through the fibromuscular layer and adventitial lay-
er to reapproximate both sides of the central defect. This step
has been described in different configurations as well as uti-
lizing different suture types. We typically utilize delayed ab-
sorbable suture (polydioxanone); however, many surgeons
prefer polyglactin synthetic braided sutures. Historically, this
anterior repair can also be performed concomitantly with a
Kelly plication as a means to perform a concomitant anti-
incontinence procedure or provide additional support to the
suburethral portion of the anterior vaginal wall. Currently,
many surgeons prefer a mid-urethral sling for treatment of
either clinical or occult stress urinary incontinence at the time
of prolapse repair.

Defects in the anterior compartment are commonly a com-
bination of both central and lateral defects. In order to address
lateral defects as a result of the detachment of the pubocervical
fascia to the ATFP, a paravaginal repair can be performed from
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a vaginal or abdominal approach. Despite the presence of both
defects in the anterior compartment, widespread utilization of
this repair has been limited by its higher complication rate as
well as the technical challenge of performing the operation
vaginally [24–26]. In our experience, the operation can be
performed in its entirety through a vaginal approach and su-
ture placement is facilitated with the use of a Capio Suture
Capturing Device (Boston Scientific). The initial dissection is
performed similar to an anterior colporrhaphy; however, lat-
eral dissection is taken to the endopelvic fascia which is per-
forated either sharply using Metzenbaum scissors or some-
times with blunt dissection. Identification of the ATFP is fa-
cilitated by identifying the ischial spine. We utilize two 1-0
polydioxanone sutures through the ATFP. The other end of
each suture is brought through the lateral edge of the
pubocervical fascia and tied once all sutures are placed. An
anterior colporrhaphy can be performed at this time and a
cystoscopy must be performed to ensure ureteral patency.
We do not perform abdominal (laparoscopic or open)
paravaginal repair as other authors have found correcting api-
cal defects are as effective in providing sufficient anatomical
success [27]. Often, correcting the vaginal apex by either ap-
proach (abdominal or vaginal) obviates the need for
paravaginal repair and the potential risk for ureteral and vas-
cular injury inherent to it. For a description of abdominal
approaches to abdominal paravaginal repair, one may refer
to other resources which have summarized the procedures
[25, 28].

Success rates for anterior prolapse repair have varied across
the literature largely due to variability in study end points
defining success [21]. Historical series have reported up to a
70% failure rate when measuring success by strict anatomic
outcomes (stage 0 or stage 1) according to the POPQ system
[29]. For example, Weber et al. performed a prospective, ran-
domized study comparing anatomical outcomes of native tis-
sue anterior colporrhaphy, polyglactin 910 mesh augmented
anterior colporrhaphy, and ultralateral anterior colporrhaphy
(paravaginal repair) [29]. After a median follow-up of
23.3 months, anatomic success was achieved in 30% of pa-
tients who underwent anterior colporrhaphy and 46% of pa-
tients in the paravaginal repair group. Despite the low anatom-
ic success with anterior colporrhaphy, there was a high rate of
symptomatic improvement measured by visual analog scales.
In a multicenter randomized controlled trial comparing ante-
rior colporrhaphy and polypropylene mesh augmented repair,
Altman et al. found that 34.5% of patients undergoing native
tissue repair achieved anatomic success at 1 year [30].
Chmielewski et al. reanalyzed the outcomes data from the
Weber trial applying more clinically relevant definitions of
success. They defined surgical success as the absence of pro-
lapse beyond the hymen, absence of vaginal bulge symptoms,
and no retreatment in the form of pessary or surgery.When the
authors applied these criteria as the definition of surgical

success, they found a success rate of 88% for anterior repair
with no significant difference between the three approaches.
Similarly, Sand et al. found an 89% success rate for native
tissue anterior repair when defining surgical success as pro-
lapse beyond the hymen [31]. Overall, surgical success rates
are excellent for native tissue anterior repairs when utilizing
clinically meaningful outcomes and obviate the need for aug-
mented mesh repairs that may expose the patient to additional
risk.

In order to improve upon surgical success rates of native
tissue anterior repairs, several technical modifications and
non-synthetic materials have been utilized. Bergman et al.
performed a longitudinal cohort study comparing anterior
colporrhaphy performed with rapidly absorbing suture
(polyglactin 910, polysorb, or polycaprolate) or slowly ab-
sorbing suture (polydiaxanone or polyglyconate) [32]. They
identified 1107 women who underwent primary anterior
colporrhaphy using the Swedish National Quality Register
for Gynecological Surgery and success was defined as the
subjective absence of vaginal bulge symptoms. After 1-year
follow-up, 22% of patients in the slowly absorbing suture
group reported vaginal bulge symptoms versus 30% in the
rapidly absorbing suture group; however, satisfaction rates
remained high regardless of group (83% and 75%, respective-
ly). Song et al. performed a retrospective review of 69 patients
who underwent a modification of anterior colporrhaphy using
a purse string technique with an additional plicating layer [33].
After a mean follow-up of 49 months, 98% of patients
achieved surgical success as defined by < grade 1 on the
Baden-Walker classification [34]. Lavelle et al. reported
long-term follow-up results of a cohort of patients undergoing
a modified anterior vaginal wall suspension for stage 2 ante-
rior prolapse (based on POPQ) [35]. Although only 7% of
patients had isolated anterior compartment recurrence, 10%
of women underwent subsequent apical prolapse repair and
19% underwent surgical repair for multiple compartment pro-
lapse recurrence. Given the relationship between apical com-
partment defects and symptomatic anterior compartment pro-
lapse, success rates for anterior compartment repairs are great-
ly augmented by performing a concomitant apical suspension
(sacrospinous ligament fixation or uterosacral ligament sus-
pension) [36]. Eilber et al. identified 3244 women who
underwent surgery for POP and compared women undergoing
anterior repair alone versus concomitant apical repair [37]. At
10-year follow-up, reoperation rates in the patients undergo-
ing anterior repair only were significantly higher than those
undergoing concomitant apical repair (20.2% vs. 11.6%,
p < 0.01). Therefore, in women with advanced, symptomatic
anterior compartment prolapse, addressing the vaginal apex
should often be considered to improve the durability and effi-
cacy of the repair.

Paravaginal defects account for 60–80% of anterior com-
partment defects; thus, many authors suggest that failing to
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address these defects during anterior colporrhaphy accounts
for the high failure rate of native tissue anterior repairs [38].
Despite the high prevalence of these defects, the literature
reporting outcomes is limited to studies with short follow-up
and small cohorts. Furthermore, many studies include patients
undergoing concomitant apical compartment procedures;
therefore, it is unclear which procedure accounted for the du-
rability and success of the anterior repair. Paravaginal repairs
can be performed utilizing a transabdominal or vaginal ap-
proach. Most contemporary series report outcomes of laparo-
scopic approaches to paravaginal repair. Duraisamy et al. re-
ported their results of a longitudinal prospective observational
study of 44 patients who underwent laparoscopic or robotic
paravaginal repair with a follow-up of 1 year [39]. They re-
ported a 97% anatomic cure for anterior compartment pro-
lapse; however, 90% of their cohort underwent a concomitant
apical suspension (sacrocolpopexy or uterosacral colpopexy).
There is also limited data delineating success of vaginal
paravaginal repairs. Arenholt et al. evaluated a cohort of 46
patients diagnosed with paravaginal defects preoperatively. A
paravaginal defect was diagnosed by reducing the prolapsed
anterior vaginal wall with a curved sponge forceps suspending
each lateral wall to the ATFP. Recurrence at 6 months was
defined by stage 2 prolapse with subjective vaginal bulge
symptoms or > stage 3 prolapse. The overall anterior vaginal
wall prolapse recurrence rate was 39% including patients in
the cohort who underwent a concomitant apical repair.
Overall, the literature reporting paravaginal repair by any ap-
proach is limited, and it is further confounded by the utiliza-
tion of concomitant apical compartment procedures.

In addition to suture-based anterior prolapse repairs, non-
synthetic grafts have been investigated as a way to augment
anterior compartment repair while minimizing risks inherent
to synthetic mesh. Autologous grafts, xenografts (derived
from processed animal tissue), and cadaveric allografts (de-
rived from cadaveric donor tissue) have been utilized [40, 41].
A recent Cochrane review in 2016 reviewed 7 randomized
controlled trials comparing native tissue repair and biologic
graft repairs. Overall, the panel did not find a difference in
subjective patient-reported outcomes between 1 and 3 years
or in reoperation rates following POP surgery and therefore
could not draw definitive conclusions based on available data
(consisting of lower quality studies with small cohorts of pa-
tients) [42]. Glazener et al. provided higher quality evidence to
compare graft-augmented repairs in their multicenter, random-
ized controlled trial comparing outcomes of primary
transvaginal anterior or posterior repairs with synthetic mesh
or with biologic grafts [43•]. After a 2-year follow-up, inves-
tigators showed no benefit to graft (both biologic and synthet-
ic mesh) augmentation for primary anterior or posterior repairs
over native tissue repair for both subjective and anatomic cure.
Furthermore, there was no significant difference between
complication and reoperation rates between biologic grafts

and native tissue repair. Overall, data from available trials to
date show no clear benefit in utilizing biologic grafts for an-
terior compartment prolapse.

Apical Compartment

Apical vaginal prolapse is characterized by a loss of support in
the uterosacral-cardinal ligament complex and defined as de-
scent of the vaginal cuff or cervix within a point 2 cm less than
the total vaginal length [44]. Vaginal vault prolapse is often
associated with anterior and posterior defects, and with an
enterocele in the post-hysterectomy setting [45, 46].
Although abdominal sacrocolpopexy (ASC) offers superior
anatomic outcomes for vaginal vault prolapse, a recent meta-
analysis found no difference between ASC and native tissue
transvaginal repairs when comparing reoperation rates [47].
Furthermore, ASC was associated with a higher risk of ad-
verse events; thus, native tissue apical repairs should remain
an important part of the pelvic surgeon’s armamentarium.
Native tissue repairs for apical compartment prolapse include
uterosacral ligament suspension (USLS), sacrospinous liga-
ment fixation (SSLF), McCall culdoplasty, iliococcygeus fix-
ation (ICS), and autologous fascial sacrocolpopexy.

Uterosacral Ligament Suspension

Uterosacral ligament suspension (USLS) is a native tissue
repair that reestablishes level I support to the vaginal apex
most commonly following concomitant hysterectomy. The
procedure is most commonly performed transvaginally and
involves identification of the uterosacral ligaments posterior
and medial to the ischial spines. In Shull and colleagues’ orig-
inal description of the procedure, 2 permanent sutures and 1
delayed absorbable suture were placed through the ligaments
bilaterally [48]. However, many surgeons utilize 2-3 delayed
absorbable sutures which have been shown to offer similar
anatomic outcomes while mitigating utilization of permanent
material [49]. Once sutures are placed, each end can be placed
anteriorly through the pubocervical fascia and posteriorly
through the rectovaginal fascia, or brought directly through
the anterior and posterior leaflets of the colpotomy. Tying
these sutures down simultaneously closes the vaginal cuff
and elevates it towards the uterosacral ligaments.
Cystoscopy is performed to ensure ureteral patency as the
ureters typically lie in close proximity (ventral and ~ 2 cm
lateral) to the uterosacral ligaments and can potentially be-
come injured or kinked by suspension sutures in up to 4.5%
of cases [50].

Transvaginal USLS outcomes studies have reported good
anatomic and subjective outcomes with apical support re-
stored in over 90% of patients and 13–15% recurrence rates
in long-term follow-up [48, 51–53]. In a recent retrospective
study, Unger et al. found that 14.4% of patients had POP
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recurrence which developed at a mean of 17 months postop-
eratively [54]. Smith et al. performed a recent retrospective
study comparing surgical outcomes for USLS and robotic
ASC [55]. They concluded in long-term follow-up (3–7 years)
that USLS was noninferior to robotic ASC with no significant
difference in objective or subjective outcomes. Complication
rates were low; however, mesh-related complications oc-
curred in 6.6% of the robotic ASC group. Abdominal USLS
is most commonly performed using minimally invasive tech-
niques (laparoscopic/robotic) and provides a non-mesh alter-
native to ASC (Fig. 1). Additionally, laparoscopic USLS se-
ries have reported lower rates of ureteral injury in comparison
with the transvaginal approach [56, 57]. Lavelle et al. recently
published their results demonstrating similar recurrence rates
for women with stage 2 prolapse undergoing transvaginal or
laparoscopic USLS when compared with ASC [58].

Sacrospinous Ligament Fixation

The sacrospinous ligament runs from the ischial spine and
medially towards the sacrum and provides a firm structure
for vaginal apical suspension. The procedure is most com-
monly performed in the post-hysterectomy setting using an
extraperitoneal approach; however, the ligament can be
approached anteriorly as well [59]. Suture placement is direct-
ed approximately 2 cm medial to the ischial spine and 0.5 cm
below the superior border of the ligament to avoid injury to the
nearby sacral nerves and pudendal neurovascular bundle
[60••]. Unilateral suture placement on the right sacrospinous
ligament is often preferred as the rectum is often in close
proximity of desired suture placement; however, this may shift
the vaginal axis and predispose the patient to subsequent an-
terior vaginal wall prolapse. Bilateral SSLF has been de-
scribed as a way to maintain the vaginal access and in a recent
observational study. Mothes et al. reported 94.5% anatomic
cure in 110 patients without associated rectal injuries [61].
Immediate complications of SSLF include hemorrhage, rectal
injury, and buttock pain. Recent anatomic studies suggest that
buttock pain is typically due to entrapment of S3 and S4 fibers
supplying the gluteal muscles [62]. Buttock pain is common
and typically short lived (4–6 weeks) [63]. Intraoperative

administration of long-acting local anesthesia has not been
effective in controlling postoperative buttock pain and man-
agement consists of nonsteroidal anti-inflammatories
(NSAIDs) and supportive pillows [64]. Pain along the sciatic
nerve distribution suggests sciatic nerve entrapment and war-
rants immediate removal of suspension sutures.

Historical series for SSLF report excellent anatomic out-
comes and resolution of POP symptoms in 80–100% of pa-
tients [65]. In 2014, Svabik et al. reported on a single-center,
randomized trial comparing anatomic outcomes for SSLF and
synthetic transvaginal mesh repair in women with post-
hysterectomy vaginal vault prolapse [66]. At 1-year follow-
up, 65% of women in the SSLF group (n = 34) demonstrated
recurrent prolapse on physical exam and translabial ultra-
sound. There was no statistically significant difference in sub-
jective outcomes measured by a validated questionnaire
(Pelvic Organ Prolapse Distress Inventory); however, 8% of
patients in the mesh group experienced mesh erosion.

The OPTIMAL trial provided results of the largest prospec-
tive, randomized clinical trial comparing SSLF and USLS
approaches for apical POP [67]. Barber and colleagues ran-
domized 374 women with apical prolapse and stress urinary
incontinence to transvaginal ULSLS or SSLF. Patients were
followed for 2 years and the primary outcome was surgical
success defined by anatomic criteria (no apical descent > 1/3
down the vaginal canal and no anterior or posterior compart-
ment prolapse to the hymen), absence of bothersome vaginal
bulge symptoms, and retreatment within the follow-up period.
After 24 months, there was no significant difference in any of
the primary outcomes and surgical success was attained in
64.5% of patients in the USLS arm and 63.1% of SSLF pa-
tients. Nearly 15% of patients in the trial had anterior or pos-
terior prolapse (or both) beyond the hymen; however, vaginal
bulge symptoms improved in 82% with only 5% electing
retreatment with pessary or surgery. Adverse events remained
low in both groups (5%). Adverse effects specific to each
treatment arm included ureteral obstruction in 3.7% of
USLS patients (3.2% noted intraoperatively and 0.5% diag-
nosed postoperatively) and buttock pain persisting beyond
6 weeks in 4% of SSLF. In a 5-year extension of the trial
including 76% of the original cohort, surgical failures

Fig. 1 Robotic uterosacral ligament suspension. This photo demonstrates a transabdominal view of a robotic uterosacral ligament suspension
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occurred in 61.5% (USLS) and 70% (SSLF) with no statisti-
cally significant difference between the two procedures [68••].
Anatomic failures were noted in 47.5% (USLS) and 61.8%
(SSLF) of patients, while bothersome bulge symptoms oc-
curred in 37% (USLS) and 41.8% (SSLF) of patients.
Despite the increase in failure rate over time, patients’ pro-
lapse symptom scores in the POPDI (Pelvic Organ Prolapse
Distress Inventory) remained improved throughout the
follow-up period.

Iliococcygeus Suspension

Iliococcygeus suspension is performed by suturing the vaginal
apex to the iliococcygeal fascia below the level of the ischial
spine. The technique was developed to prevent postoperative
cystocele noted with SSLF; however, it can be particularly
useful in women with shorter vaginal length or anatomy that
is not conducive to performing SSLF safely [69]. Serati et al.
reported subjective and objective cure rates of 88% and 84%,
respectively, on a cohort of 44 patients who underwent
iliococcygeus suspension with long-term follow-up [70].
Other contemporary series have reported comparable results
to ASC as well as SSLF [71, 72].

Autologous Fascial Abdominal Sacrocolpopexy

Abdominal sacrocolpopexy utilizing synthetic graft material
is associated with high anatomical success rates and the lowest
recurrence rates in correcting apical prolapse [47, 73]. In ad-
dition to the procedure’s morbidity inherent to a
transabdominal approach (ileus, small bowel obstruction,
etc.), synthetic mesh-specific complications like vaginal mesh
erosionmay occur in 10.5% of patients with long-term follow-
up [74]. Despite a lower incidence of vaginal mesh erosion
occurring in 0.7–4.2% of patients in contemporary series,
there remains a concern over the utilization of synthetic mesh
both by the medical community and by the public. As a result,
several surgeons have begun performing ASC utilizing non-
synthetic grafts such as autologous fascia (rectus abdominis
fascia or fascia lata) and xenografts. Using non-synthetic graft
material for ASC may be advantageous as the incidence of
graft extrusion remains low and there have been no reported
cases of spondylodiscitis [75]. Autologous rectus fascia grafts
have been reported to have success in both primary and revi-
sion cases [76, 77]. Oliver et al. reported their experience with
rectus fascia in a series of 19 patients with prior synthetic
mesh ASC [78]. After a median follow-up of 9.9 months, only
2 patients required reoperation for anterior compartment pro-
lapse. Autologous rectus fascia harvest can be performed uti-
lizing the same incision for an open ASC; however, with the
increased utilization of laparoscopic/robotic ASC, many con-
temporary series have focused on autologous fascia lata har-
vest to avoid an additional abdominal incision. Using

autologous fascia lata, Scott et al. performed a robotic ASC
in a cohort of 12 patients of which 1 patient had no history of
pelvic reconstructive surgery [79]. After a median follow-up
of 14.7 months, 3 patients reported symptoms of a vaginal
bulge and had recurrent anterior compartment prolapse on
examination.

In addition to autologous grafts, the use of porcine xeno-
grafts and cadaveric allografts has been utilized for ASC.
Altman et al. compared outcomes of a small cohort of patients
who underwent ASC with either synthetic mesh grafts or por-
cine xenografts. With a median follow-up of 2.5 years in the
xenograft group and 4.3 years in the synthetic mesh group,
they found no significant difference in surgical outcomes and
no reoperations for prolapse [80]. In a more contemporary
series with a mean follow-up of 21 months, Hijazi et al. re-
ported an 8.3% failure rate when utilizing porcine xenografts
for ASC [81]. Tate et al. reported long-term follow-up results
of a randomized trial comparing synthetic mesh and cadaveric
fascia lata [82]. ASC performed with synthetic mesh was su-
perior in terms of anatomic outcomes; however, both proce-
dures demonstrated over 90% clinical success.

Uterine-Sparing Techniques

Uterine prolapse may also be approached utilizing uterine-
sparing techniques for those women who desire to preserve
their uterus for various reasons or those that want to preserve
fertility. Advocates of uterine-sparing prolapse repairs main-
tain that the uterus has no active role in prolapse and hyster-
ectomy addsmorbidity and operative time [83, 84]. In general,
high-quality studies comparing uterine-preserving techniques
to traditional prolapse repairs including concomitant hysterec-
tomy have shown similar success rates. Non-synthetic options
for uterine-sparing POP repairs include transvaginal
sacrospinous or uterosacral hysteropexy. All such procedures
can be performed without a concomitant hysterectomy utiliz-
ing a similar surgical approach to the traditional procedures
done with concomitant hysterectomy [85–87]. Additionally,
abdominal uterosacral hysteropexy can be performed
laparoscopically or robotically [88]. Recently, Meriwether
et al. performed a systematic review and meta-analysis of
the literature available for uterine preservation versus hyster-
ectomy for POP repairs [89••]. Additionally, the group added
clinical practice guidelines based on their results which in-
cluded trials utilizing synthetic mesh and native tissue repairs.
With regard to non-synthetic prolapse repairs, their study rec-
ommendations are summarized in Table 1.

Colpocleisis

Colpocleisis is an obliterative (as opposed to reconstructive)
uterine-sparing technique in the management of POP. When
the uterus is present, a LeFort colpocleisis is performed by de-
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epithelializing the anterior and posterior walls of the vagina
and suturing them together to the level of the introitus, leaving
lateral channels from the cervix to the introitus. As an obliter-
ative procedure, it is only a suitable option for women who no
longer desire vaginal intercourse and requires discrete patient
selection and counselling. Despite this restriction, most pa-
tients report dissatisfaction/regret with postoperative lower
urinary tract symptoms rather than regret due to loss of sexual
function [90]. The procedure is very effective and anatomic
success can be achieved in up to 98% of patients with minimal
blood loss and short operative times, thus making it a great
option for elderly women [91]. In more a recent multicenter
study utilizing the University Health System consortium da-
tabase, Mueller et al. reported outcomes of 4776 colpocleisis
procedures [92]. Overall complication rates were low, with a
6.38% overall complication rate in patients above the age of
80. Colpocleisis is a safe and minimally invasive option with
great anatomic outcomes when performed on its own; howev-
er, some authors do recommend performing concomitant
perineorrhaphy which may contribute to short-term postoper-
ative pain [93].

Posterior Compartment

Posterior compartment prolapse of the vagina may be the re-
sult of a rectocele, sigmoidocele, or enterocele. In addition to
vaginal bulge symptoms, patients may experience defecatory
symptoms including constipation, tenesmus, and incomplete
rectal emptying, requiring manual splinting to defecate.
Medical management utilizing fiber supplementation and

stool softeners may help improve symptoms; however, surgi-
cal intervention is required to resolve bulge symptoms as vag-
inal pessaries are typically not successful. Non-synthetic pos-
terior prolapse repairs are generally categorized into
transvaginal rectocele repair and transrectal rectocele repair.

Transvaginal rectocele repair includes the site-specific re-
pair as well as the posterior colporrhaphy (midline plication).
For a posterior colporrhaphy, the vaginal epithelium is dissect-
ed off the rectovaginal fascia cephalad along the entire length
of the vagina. Occasionally, a posterior enterocele can be en-
countered and repaired at this time by closing the posterior
cul-de-sac defect between the cervix or vaginal apex and the
rectovaginal fascia. We utilize interrupted 2-0 polyglycolic
acid suture to reapproximate the edges of the rectovaginal
fascia. The levator muscles can be reapproximated as well in
the distal aspect of this compartment if the genital hiatus is
widened and can serve as an additional layer of support over
the rectovaginal fascial repair. Additionally, a perineorrhaphy
can be performed by reapproximating the bulbocavernosus
and the transverse perineii muscles to restore the perineal
body. The distal-most aspect of the rectocele repair can addi-
tionally be sutured to the perineal body as this is a common
site of detachment. De novo dyspareunia occurs in approxi-
mately 33% of patients undergoing rectocele repair thus is it
imperative to avoid aggressive levator plication which can
lead to narrowing of the introitus [94]. Native tissue posterior
colporrhaphy is successful in eliminating bulge symptoms as
well as defecatory symptoms [95, 96]. Schiavi et al. reported
88% objective cure rates after performing posterior
colporrhaphy with perineorrhaphy in a cohort of 151 patients

Table 1 Clinical practice guidelines for non-synthetic uterine-sparing prolapse repairs versus non-synthetic prolapse repairs with concomitant
hysterectomy (adapted from Meriwether et al.)*

Surgical comparison Studies included Grade Recommendation

Lap hysteropexy vs. lap hysterectomy
+ lap native tissue repair (USLS)

2 non-randomized comparative trial 2C Uterine preservation option
-Increased risk of recurrence

within 2–3 years
-Lower operative time, blood

loss, pain medication use

Lap USLS (hysteropexy) vs. TVH
+ USLS (transvaginal)

1 retrospective study 2C TVH + USLS
-Better anatomical success (apex)
-Similar reoperation rate for prolapse
-Lap USLS had longer postoperative

vaginal length

Transvaginal hysteropexy vs.
TVH and native tissue repair

4 randomized controlled trials
9 non-randomized comparative trials

2A Transvaginal hysteropexy
-Did not worsen outcomes
-Shorter operative time
-Less blood loss

Manchester procedure vs.
TVH ± USLS or AP repair

1 randomized controlled trial
5 non-randomized comparative trials

2B Manchester procedure if the surgeon
offers this procedure in their practice

*These clinical practice guidelines are only applicable to those women who have no contraindications to uterine-sparing approaches and desire uterine
preservation. Surgical plan must be individualized as with any prolapse repair being considered. Lap laparoscopic, TVH transvaginal hysterectomy,
USLS uterosacral ligament suspension, AP anterior/posterior
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with a median follow-up of 64 months [97]. Postoperatively,
they reported complete resolution of vaginal digitation (15%
of cohort) and significant improvements in defecatory dys-
function including constipation. Postoperative de novo
dyspareunia was low and occurred in 3% of the cohort in
long-term follow-up.

Site-specific rectocele repairs are described as one method
to avoid postoperative dyspareunia by avoiding over-
tightening along the entire length of the posterior compart-
ment. Typically, a gloved finger is used to perform a rectal
exam and identify the area of defective support in the
rectovaginal fascia. Studies for site-specific repair have report-
ed conflicting results in surgical success as well as rates of de
novo dyspareunia [98]. Paraiso et al. performed a randomized
trial comparing posterior colporrhaphy, site-specific repair,
and porcine xenograft site-specific repair [99]. After a 1-year
follow-up, anatomic cure rates (defined by Bp point at least
1 cm proximal to hymen) were greatest in patients who
underwent posterior colporrhaphy (86%) or site-specific re-
pair (78%), compared with 54% of patients in the porcine
xenograft group. There was no difference between the groups
in terms of improvement in defecatory and sexual dysfunc-
tion; however, there was a higher rate of dyspareunia in the
posterior colporrhaphy group compared with site-specific re-
pair (20% vs. 14%).

The transrectal approach for rectocele repair is largely per-
formed by colorectal surgeons and dissection is carried out
through the anterior rectal mucosa as opposed to through the
vaginal epithelium. By limiting the dissection to the anterior
rectal wall, de novo dyspareunia can theoretically be avoided.
Despite this important advantage, success rates are inferior to
the transvaginal approach with 40–50% of patients experienc-
ing recurrent rectoceles [100, 101].

Conclusion

Native tissue repairs are an increasingly important part of the
pelvic surgeon’s armamentarium in treating symptomatic pel-
vic organ prolapse. The negative connotations associated with
vaginal mesh have had a significant impact on women and
may influence their choice in surgical repair, steering them
towards non-synthetic options. Both vaginal and abdominal
native tissue repairs have demonstrated successful outcomes
in medium-term follow-up studies. Patient selection for vari-
ous types of prolapse repair should be studied to help deter-
mine the best options in women of various ages, lifestyles, and
body habitus. Native tissue repairs aim to restore support and
function by use of normal anatomic structures; thus, a com-
prehensive understanding of female pelvic anatomy is the ba-
sis for these types of surgical repairs. Uterine-sparing tech-
niques should be considered in younger women and hysterec-
tomy does not necessarily imply better anatomic or

symptomatic outcomes according to current studies.
Obliterative procedures offer a simpler yet highly effective
method of prolapse correction in the appropriately selected
woman. As pelvic surgeons treating conditions which affect
women’s quality of life, bladder and bowel function as well as
sexual function, it is imperative that we remain able to offer a
variety of surgical options, tailored to the individual woman’s
needs and lifestyle. Furthermore, we must consider each
woman’s specific desires and concerns regarding their choice
of intervention. Native tissue repairs must remain a part of this
discussion.
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