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Abstract Pelvic organ prolapse (POP) is a generalized term
that refers to prolapse of any of the three vaginal compart-
ments: anterior (cystocele), posterior (rectocele), and apical
(uterine and vault prolapse). POP may affect up to 50% of
parous women, and as a result, one in nine women will un-
dergo at least one surgery for POP in her lifetime. Native
tissue repair is the cornerstone of prolapse surgery, especially
in light of the scrutiny placed on the use of mesh for prolapse.
Refinements in the procedures over time have been based on
both basic anatomy and fundamentals of surgery, as well as
the ongoing acquisition of new knowledge through clinical
studies.
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Introduction

Pelvic organ prolapse is defined as the loss of support for the
pelvic organs leading to prolapse of one or more of these
organs into the vagina [1]. Specific types of POP are classified
according to the herniating organ: cystocele, or anterior com-
partment prolapse, is descent of the bladder into the vagina;
rectocele, or posterior compartment prolapse, is herniation of
the rectum into the posterior vagina; vault prolapse, or apical
prolapse, occurs when the apex of the vagina descends into the
lower vagina. Vault prolapse is often associated with an
enterocele, which is a herniation of the small bowel into the
vagina. The term vault prolapse implies that the uterus is ab-
sent, as opposed to the term uterine prolapse when the uterus
is still present.

Pelvic organ prolapse (POP) is a condition that affects up to
50% of women. Not only does it cause significant psycholog-
ical distress and negatively affect quality of life, but it also
places a tremendous financial burden on the healthcare sys-
tem. Between 2005 and 2006, the treatment of POP cost the
US healthcare system upwards of $300 million dollars [2].
This number will continue to rise as the prevalence of POP
increases with the growing elderly female population.
Contemporary reports estimate the prevalence of POP to be
between 3 and 6% [3].

Parity is one of the main risk factors for development of
POP, with the risk of POP increasing with increasing parity.
Mant et al. concluded that compared to nulliparous women,
primiparous women had a fourfold increased risk of hospital
admission for POP, and this risk increased with each subse-
quent vaginal delivery [4]. Furthermore, vaginal delivery is
associated with an increased risk of POP compared to
Cesarean section. Larsson and colleagues examined this cor-
relation and concluded that of women with POP, 92.9% had
vaginal deliveries while 1.9% delivered by Cesarean section
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[5]. Among Cesarean section patients, Lukacz et al. found a
statistically significant increase in POP rates in women who
were in labor prior to Cesarean section versus those who
underwent elective Cesarean section without trial of labor
[6]. Other risk factors for POP include increasing age, prior
pelvic surgery, chronic constipation, and obesity [5, 7, 8].

The majority of surgical procedures for POP are performed
with the patient’s own tissue; however, recurrence rates after
native tissue repair have been reported up to 29% [9]. As such,
surgeons began to augment native tissue repairs with biologic
grafts and synthetic mesh. Although synthetic mesh can im-
prove anatomic outcomes, mesh-related complications
prompted the Food and Drug Administration to issue safety
communications regarding its use [10–12].

Considering the current prevalence of POP and the future
expected increase, combined with the controversy regarding
the use of mesh for POP surgery, it is of vital importance that
the clinician be familiar with native tissue repairs for POP.

Cystocele

The first description of the etiology of cystocele development
is attributed to Dr. George White. In 1909, he described that
cystocele is the result of the lateral detachment of the
pubocervical fascia from the arcus tendineus fascia pelvis
(white line) [13]. Dr. White also described a vaginal
paravaginal repair for this defect, but likely due to its surgical
difficulty, the Kelly plication was popularized despite its
intended indication for stress incontinence and high rate of
failure [14].

Anatomy

Prolapse of the anterior vaginal compartment can occur either
because of connective tissue defects in the vaginal wall itself
(central defect) or failure of the lateral attachments (lateral
defect). Although White originally described lateral detach-
ment causing cystocele, Richardson expanded this explana-
tion to include three additional areas of deficiency: the
pubocervical fascia, the pubourethral ligament, and the ante-
rior vaginal wall itself [15].

Traditionally the term “fascia” has been used when refer-
ring to connective tissue of the vagina; however, there is no
true fascial layer of the vaginal wall. Instead, the vagina is
comprised of an epithelium, a fibromuscular layer, and an
adventitia [16]. The tissue that is plicated during colporrhaphy
is the muscularis and adventitial layers [16–18].

Surgical Outcomes

Historically, cystocele repair has been associated with subop-
timal outcomes. When success of cystocele repair is measured

only by anatomic outcomes, the rate of success is low (30%).
On the contrary, when symptoms are also considered, then 1-
year success rates are significantly higher at 89% [19]. Lavelle
and colleagues demonstrated that success rates can be
sustained long term (greater than 5 years) using a modified
vaginal paravaginal repair technique [20•]. Success rates can
be improved even more if a concomitant apical procedure is
performed, such as uterosacral or sacrospinous ligament sus-
pension. When an apical procedure is performed in conjunc-
tion with cystocele repair, the recurrence rate decreases almost
50% at 10 years [21••].

Anterior Colporrhaphy

As mentioned previously, anterior colporrhaphy refers to pli-
cation of the muscularis and adventitial layers of the vaginal
wall. A Kelly plication refers to placement of additional su-
tures at the urethra and bladder neck to also treat incontinence
[14]. Anterior colporrhaphy, with or without Kelly plication,
is straightforward and relatively unchanged from its initial
description over a century ago. Anterior colporrhaphy alone
has reported success of only 30% when limited to the use of
native tissue, but suture type and placement may improve
success rates. Both absorbable suture with slower absorption
and permanent suture can decrease recurrence rates, and Song
et al. reported 98% success at 4 years when anterior
colporrhaphy was reinforced with three additional purse-
string sutures [22–24]. Success rates can also be improved
up to 5 years if the term “native tissue” is expanded to include
the use of autologous fascia as described by Cormio [25].

Paravaginal Repair

The majority of anterior compartment prolapse cases are as-
sociated with lateral defects [15]. As such, an argument could
be made that a paravaginal repair for cystocele is a superior
operation. During a paravaginal repair, the perivesical tissue is
reattached to the arcus tendineus (white line) with multiple
sutures.

Transabdominal paravaginal cystocele repair, both open
and laparoscopic, is the most widely reported approach for a
paravaginal repair. The surgery is relatively unchanged from
Richardson’s initial description of the procedure in 1976.
Traditionally, the procedure was performed through a
Pfannenstiel incision, but a laparoscopic approach is currently
favored as it provides better visualization and shorter recov-
ery. A series of synthetic, nonabsorbable sutures are placed to
reapproximate the perivesical fascia to the white line.
Placement of the surgeon’s fingers in the vagina can aid in
placement of the sutures during the procedure. Success rates
of laparoscopic and open transabdominal paravaginal repair
range from 60 to 93% [26, 27].
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The amount of data regarding vaginal paravaginal re-
pair is small compared to the open approach, and long-
term data is limited. Furthermore, native tissue vaginal
paravaginal repair lacks the visualization afforded by the
abdominal approach and thus has more potential for com-
plications. Mallipeddi et al. reported 2-year outcomes fol-
lowing vaginal paravaginal repair in 45 women with 3%
cystocele recurrence; however, length of hospital stay was
2.6 ± 1.1 days, one patient had bilateral ureteral obstruc-
tion, one patient required reoperation for hematoma, and
two patients received transfusions [28]. Young et al. re-
ported 1-year outcomes for 100 consecutive women un-
dergoing vaginal paravaginal repair. Twenty-two patients
had cystocele recurrence between 3 and 11 months after
surgery, and 21 major and 14 minor inpatient complica-
tions occurred [29]. A prospective study by Hosni and
colleagues comparing vaginal, open, and laparoscopic ap-
proaches to paravaginal repair found similar effectiveness
between all groups [30].

Rectocele

Prolapse of the posterior compartment of the vagina may be
the result of enterocele, sigmoidocele, rectocele, or a combi-
nation thereof; however, rectocele generally refers to prolapse
of the anterior rectum into the posterior vaginal wall.
Richardson was the first to classify defects in the rectovaginal
fascia [31]. His initial description classified rectoceles into low
(visible just inside the hymen due to attenuation of the perineal
body), mid-vaginal (loss of support from the lateral attach-
ments of the arcus tendineus fascia rectovaginalis), and high
(result of weakening of the cardinal and uterosacral ligament
complex).

Anatomy

The upper third of the posterior vaginal wall is supported by
the cardinal-uterosacral ligament complex, the middle third by
the arcus tendineus fascia, and the lower third fuses with the
perineal body. The levator ani, primarily the puborectalis,
plays an important role in supporting the posterior vaginal
wall. These attachments maintain the vagina and rectum in a
horizontal orientation, rather than a vertical position, through
the levator hiatus [32].

Damage to the connective tissue and musculature of the
pelvic floor and/or neurologic damage, commonly related to
childbirth, predisposes to rectocele. This is compounded by
increased rectal pressure with defecation that places strain on
the fibromuscular layer of the posterior vaginal wall and re-
sults in formation of a rectocele [15].

Transvaginal Rectocele Repair

Transvaginal rectocele repair is by far the most common sur-
gical approach. After the posterior vaginal epithelium is dis-
sected off the rectovaginal fascia, midline plication of the fas-
cia is typically performed with interrupted sutures starting at
the proximal posterior vagina. Care must be taken not to nar-
row the vaginal canal during plication as this could cause
dyspareunia. De novo dyspareunia after native tissue rectocele
repair has been reported as high as 33%, and dyspareunia rates
are also higher when levatorplasty, as opposed to plication of
the rectovaginal fascia alone, is performed [33]. On the con-
trary, Maher and colleagues reported on 38 women who had a
statistically significant reduction in dyspareunia following
rectocele repair with midline fascial plication for symptomatic
rectoceles [34]. Although relatively uncommon, inadvertent
rectal injury can occur during rectocele repair. Hence, it is
advised to perform a rectal exam when plication is complete
when there is concern for rectal injury.

Mellgren et al. evaluated 25 patients who underwent
transvaginal rectocele repair and found a 96% anatomic cure
rate at 12 months. In addition, constipation was noted to be
improved in 88% of patients. The most common side effect
was de novo dyspareunia in 8% of patients [35••].

Site-Specific Rectocele Repair

In addition to classifying types of rectocele, Richardson also
popularized the site-specific rectocele repair as an alternative
to the traditional midline plication in an effort to minimize
complications [31]. The goal of this procedure is to restore
vaginal anatomy by closing discrete defects in the
rectovaginal fascia as opposed to plicating the entire area.
Isolated defects are usually identified with the surgeon’s ex-
amining finger and repaired.

Current evidence is conflicting as to whether site-specific
rectocele repair has a lower incidence of dyspareunia, but
most reports indicate that success rates are not equivalent
compared to a traditional repair. Porter et al. retrospectively
examined outcomes for site-specific rectocele repair and noted
that patients who underwent this procedure had statistically
significant improvement in defecatory dysfunction, pelvic
pain, and dyspareunia [36]. In another retrospective study,
Abramov et al. reported that subjective and objective rectocele
recurrence rates were significantly increased with a site-
specific repair compared to traditional posterior colporrhaphy,
and there was no statistically significant difference in postop-
erative dyspareunia rates between the two groups [37].

Transrectal Rectocele Repair

In 1968, Sullivan and colleagues first described the transrectal
approach to rectocele repair based on the belief that by
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dissecting through the rectum, rather than the vagina, postop-
erative dyspareunia is minimized. Colorectal surgeons gener-
ally perform transrectal (transanal) repairs, while gynecolo-
gists and urologists prefer the transvaginal approach.
Although dyspareunia is avoided by the transrectal approach,
recurrence rates are uniformly reported as higher for this ap-
proach. Roman et al. retrospectively analyzed long-term (30–
128-month follow-up) outcomes of transanal rectocele repair
and discovered a 50% recurrence rate [38]. In a prospective
study comparing transanal to transvaginal approach to
rectocele repair, Nieminen et al. found that after 12 months,
the recurrence rate was significantly higher for the transrectal
group (7 vs. 40%, p = 0.04), but there was no de novo
dyspareunia reported in either group [39].

Insight as to why site-specific and transrectal repairs have
higher recurrence rates compared to the traditional approach
may be found in a recent study by Haylen et al. that describes
the main anatomic defects in posterior vaginal compartment
prolapse [40]. Interestingly, they determined that the great
majority of anatomic defects are at the vaginal vault and
introitus, with only a small number of defects at the mid-va-
gina. Neither a site-specific or transanal repair simultaneously
addresses defects at the vaginal vault and introitus to the same
degree that a traditional rectocele repair would.

Role of Perineorrhaphy

Perineorrhaphy is a commonly performed procedure, often in
conjunction with other prolapse procedures, yet there is a pau-
city of data regarding indications and outcomes. Kanter and
colleagues surveyed attendees of the 2014 Society for
Genitourinary Surgeons annual meeting to determine why
and how they decided to perform perineorrhaphy [41]. Most
surgeons (60%) reapproximated the bulbocavernosus and
transverse perineii muscles together, while 30% each
reapproximated the bulbocavernosus or transverse perineii
muscles individually. In this study, the most common reason
perineorrhaphy was performed was for an enlarged genital
hiatus. Other reasons included patient request and cosmesis.

On the issue of cosmesis, so-called vaginal rejuvenation is
a term commonly used to describe reconstruction of the vag-
inal canal and introitus including labiaplasty and
perineorrhaphy. Beyond cosmesis, there is a lack of sufficient
data regarding improvement of sexual satisfaction or self-
image and the term vaginal rejuvenation should be considered
a marketing term only [42, 43].

Vault Prolapse

The International Continence Society defines vaginal vault
prolapse as descent of the vaginal cuff past a point that is
2 cm less than the total vaginal length [44]. Vault prolapse is

very commonly associated with apical enterocele as it mainly
occurs after hysterectomy, and there is often associated high
cystocele and rectocele as well [45].

The annual incidence of vaginal vault prolapse has been
reported between 900 and 1200 women [46]. Furthermore,
18.2% of women with any type of POP are found to have
vault prolapse. Another method of estimating the incidence
of vault prolapse is to determine the number of surgeries per-
formed for the condition. Aigmueller et al. calculated the fre-
quency of vault prolapse that required surgical intervention to
be between 6 and 8% in Austria [47].

Anatomy

The main structural support of the vaginal apex is provided by
the cardinal-uterosacral ligament complex. The insertion of
these ligaments to the cervix, or vaginal cuff following hys-
terectomy, is at the level of the ischial spines. Vault prolapse
occurs when the cardinal-uterosacral ligament complex de-
taches from the vaginal cuff at the level of the ischial spines
[45]. Enterocele results when concomitant disruption in the
endopelvic fascia permits protrusion of peritoneum through
the fascial defect. The enterocele sac extends into the
rectovaginal space at the site of separation between the
pubocervical and rectovaginal fascia [48].

Uterosacral Ligament Suspension

Uterosacral ligament suspension (USLS) is arguably the most
common native tissue procedure performed to address vault
prolapse. Traditionally, USLS has involved entry into the peri-
toneal cavity to facilitate identification of the uterosacral liga-
ments; however, an extraperitoneal method has been de-
scribed [49]. Sutures are placed bilaterally through the
uterosacral ligaments at the level of the ischial spine and in-
clude the lateral pubocervical and rectovaginal fascia. In doing
so, tying down these sutures elevates and anchors the vaginal
cuff to the uterosacral ligaments [50, 51]. This technique si-
multaneously addresses any enterocele defect.

By virtue of the procedure, there is considerable risk of
ureteral injury with vaginal USLS. Contemporary reports
comparing laparoscopic and vaginal approaches to USLS sug-
gest that both procedures have comparable clinical outcomes
with similar rates of complications except for a lower rate of
ureteral injury when the procedure is performed
laparoscopically [52, 53]. Regardless of what surgical ap-
proach is used, intraoperative cystoscopy is vital to identify
ureteral compromise.

Sacrospinous Ligament Suspension

Sacrospinous ligament suspension (SSLS) is another common
transvaginal approach for apical prolapse. This procedure was
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popularized when transvaginal mesh-based kits were intro-
duced. Both anterior and posterior approaches to the
sacrospinous ligament have been described. Sutures are care-
fully placed through the sacrospinous ligament medial to the
ischial spine to avoid the pudendal neurovascular bundle. The
use of a suture device can facilitate placement of sutures into
the sacrospinous ligament [54]. The vaginal muscularis is then
secured to the sacrospinous ligament. Consideration may be
given to securing the suspension suture unilaterally on the
right side given the position of the sigmoid and rectum on
the left side [55]. As expected, complications of this procedure
include hemorrhage and gluteal pain, which are generally self-
limited, and bladder or rectal injury.

The OPTIMALTrial is a multicenter, randomized, prospec-
tive study comparing USLS with SSLS for the treatment of
apical prolapse. The primary outcome measures were both
anatomic and subjective, with an emphasis on postoperative
bothersome bulge. Results of the trial demonstrated no differ-
ence between the treatment arms with comparable surgical
success rates: USLS 64.5% and SSLS 63.1%. The rate of
serious adverse events with USLS and SSLS was less than
5% over a 24-month follow-up. All incidents of ureteral ob-
struction occurred in the USLS arm (3.7%) [56•].

Iliococcygeus Fascia Fixation

Possibly in an effort to avoid injury to the pudendal
neurovascular bundle, vault suspension by iliococcygeal fix-
ation was described by Sze and Karram [57]. This procedure
involves suturing the vaginal apex to the iliococcygeal fascia
below the ischial spine. Contemporary reports indicate cure
rates up to 89% at a median follow-up of 68.8 months [58].
Furthermore, relief of subjective symptoms was similar when
iliococcygeus fixation was compared to abdominal sacral
colpopexy [59].

Autologous Fascia Abdominal Sacrocolpopexy

It is generally accepted that the most durable procedure for
vault prolapse is an abdominal sacral colpopexy (ASC) as it
has the lowest recurrence rate compared to vaginal procedures
[60]. The disadvantages of ASC include longer operative
time, longer postoperative convalescence, and increased cost.

Traditionally, ASC has been performed with synthetic graft
material, but in response to concerns with synthetic mesh,
there has been an increased interest in the use of autologous
fascia including rectus fascia and fascia lata [61, 62].
Advantages of autologous fascia over synthetic mesh include
decreased risk of infection and erosion. In a randomized con-
trolled trial comparing synthetic mesh and cadaveric fascia
lata, synthetic mesh was superior in regard to anatomic failure
rate (9%mesh vs. 32% fascia lata); however, there was a 3.7%
risk of erosion in the synthetic mesh arm [63]. Long-term

follow-up in the CARE trial demonstrated a mesh erosion rate
of 10.5% at 7 years [64]. As of preparation of this manuscript,
there have been no reported episodes of extrusion with autol-
ogous fascia for ASC [61].

In a small case series, Maloney et al. demonstrated a 90%
cure rate of vault prolapse using rectus fascia for ASC [65].
Tate and colleagues performed a randomized trial of fascia lata
and mesh for ASCwith 5-year follow-up [66]. Althoughmesh
had superior anatomic outcomes, clinical success rates were
comparable between mesh and fascia.

Inherently, it would be advantageous to harvest a rectus
fascia graft and perform the colpopexy through the same ab-
dominal incision. When a fascia lata graft is used, then con-
sideration should be given to a laparoscopic approach. The
graft is sutured to the anterior and posterior vagina then fixed
to the anterior longitudinal ligament near the sacral promon-
tory. The promontory itself is to be avoided as this is usually
the location of the disc, and discitis is a known potential com-
plication of ASC [67, 68].

Uterine Prolapse

Uterine-Sparing Procedures

Uterosacral Plication

The uterosacral ligaments are the main support of the cervix
and upper vagina. In addition, they are responsible for main-
taining vaginal length and orientation. Loss of support from
these ligaments results in prolapse of the vaginal apex, includ-
ing the uterus. In patients with uterine prolapse, uterosacral
plication is an option when a woman desires uterine preserva-
tion. Uterosacral plication can be performed either
transvaginally or abdominally. In a recent meta-analysis,
Margulies and colleagues concluded that 98.3% of women
had successful anatomic outcomes after transvaginal
uterosacral ligament plication, having defined success as
POP-Q stage 0 or 1. Given the numerous studies that com-
prised this meta-analysis, only POP-Q scoring was reported
and subjective patient outcomes were not included. Ureteral
obstruction was reported at 1.8% due to narrow suturing in the
pelvis via the transvaginal approach. In addition, given, the
abundant vascular supply in the pelvis, excessive bleeding
requiring transfusion occurred in 1.3% of patients. As with
other vaginal reconstructive procedures, the need for intraop-
erative cystoscopy to ensure ureteral patency is of paramount
importance [69].

Manchester Procedure

The Manchester procedure is a uterine-sparing procedure
that achieves prolapse repair by amputation of the cervix
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and suturing to the cardinal ligaments [70]. Although the
technique is not commonly performed, it remains an effec-
tive uterine-sparing alternative for patients. A recent meta-
analysis by Tolstrup and colleagues evaluated prolapse re-
currence rates after the Manchester procedure and vaginal
hysterectomy. Not only were recurrence rates higher for the
vaginal hysterectomy group, but this group also had higher
reoperation rates. Furthermore, vaginal hysterectomy pa-
tients had higher operative blood loss and inadvertent blad-
der injury. [71].

Colpocleisis

For women who are not ideal surgical candidates and/or vag-
inal penetration is not essential for sexual activity, colpocleisis
is viable treatment option. Colpocleisis is considered an oblit-
erative, as opposed to reconstructive, procedure. When there
is no uterus or cervix colpectomy is performed, and when a
uterus is present, then Le Fort (partial) colpocleisis is per-
formed. The latter allows passage of discharge from the cer-
vix. The basic premise is to remove the anterior and posterior
vaginal epithelium and sequentially suture the anterior and
posterior vaginal walls together until the prolapse is reduced.

Glavind and Kempf reported on a series of 42 elderly pa-
tients who had either colpectomy or colpocleisis. No severe
complications occurred, and at 3 months, there were no recur-
rences [71]. Follow-up telephone interviews at a mean of
46 months after surgery revealed 90% of patients were satis-
fied with the operation. Krissi et al. reported on their series of
47 women aged 61 to 91 years who underwent Le Fort
colpocleisis [72]. At a mean follow-up of 14.8 months, the
objective and subjective cure rates were 80.9 and 91.5%, re-
spectively. Recurrence was associated with longer postopera-
tive vaginal length and larger genital hiatus. Extrapolation of
this data suggests that it may be beneficial to perform
perineorrhaphy at the time of colpocleisis.

Hysterectomy

Hysterectomy continues to play a major role in the treatment
of POP. A common belief is that if the uterus is not removed,
then there is a significantly increased risk of postoperative
prolapse; however, not all current data overwhelmingly sup-
ports this belief. Dietz et al. compared transvaginal
sacrospinous hysteropexy to vaginal hysterectomy with
uterosacral suspension of the vaginal vault and found a statis-
tically significant increase in the recurrence rates amongwom-
en who underwent hysteropexy rather than hysterectomy (27
vs. 3%) [73]. When Carramão et al. compared similar groups,
although they found a similar increase in prolapse recurrence
in the hysteropexy group, they did not find a statistically sig-
nificant difference [74]. The main consideration when hyster-
ectomy is contemplated is associated morbidity.

Conclusions

Pelvic organ prolapse is a condition that affects a large percent
of the female population. As life expectancy continues to in-
crease, the prevalence of POP will also continue to rise. Some
native tissue repairs may be associated with higher rates of
prolapse recurrence compared to synthetic mesh repairs; how-
ever, POP surgery with synthetic mesh has higher postopera-
tive complication rates [75]. In addition, with the ongoing
controversy surrounding the use of synthetic mesh for POP,
it is important for the clinician to be familiar with a variety of
native tissue repairs.
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