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Abstract
Introduction and hypothesis Several posterior compartment surgical approaches are used to address posterior vaginal wall
prolapse and obstructed defecation. We aimed to compare outcomes for both conditions among different surgical approaches.
Methods A systematic review was performed comparing the impact of surgical interventions in the posterior compartment on
prolapse and defecatory symptoms. MEDLINE, Embase, and ClinicalTrials.gov were searched from inception to 4 April 2018.
Randomized controlled trials, prospective and retrospective comparative and single-group studies of women undergoing poste-
rior vaginal compartment surgery for vaginal bulge or bowel symptoms were included. Studies had to include both anatomical
and symptom outcomes both pre- and post-surgery.
Results Forty-six eligible studies reported on six surgery types. Prolapse and defecatory symptoms improved with native-tissue
transvaginal rectocele repair, transanal rectocele repair, and stapled transanal rectocele repair (STARR) surgeries. Although
prolapse was improved with sacrocolpoperineopexy, defecatory symptoms worsened. STARR caused high rates of fecal urgency
postoperatively, but this symptom typically resolved with time. Site-specific posterior repairs improved prolapse stage and
symptoms of obstructed defecation. Compared with the transanal route, native-tissue transvaginal repair resulted in greater
improvement in anatomical outcomes, improved obstructed defecation symptoms, and lower chances of rectal injury, but higher
rates of dyspareunia.
Conclusions Surgery in the posterior vaginal compartment typically has a high rate of success for anatomical outcomes,
obstructed defecation, and bulge symptoms, although these may not persist over time. Based on this evidence, to improve
anatomical and symptomatic outcomes, a native-tissue transvaginal rectocele repair should be preferentially performed.
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Introduction

Obstructed defecation is a form of defecatory dysfunc-
tion that includes a spectrum of abnormal evacuation
symptoms such as straining, incomplete emptying,
splinting (needing to digitally replace prolapse or other-
wise apply manual pressure to the vagina or perineum),
and manual evacuation/digitation (needing to place fin-
gers in the vagina or rectum to evacuate stool) [1].
There are multiple potential etiologies of defecatory dys-
function, including pelvic floor dyssynergia, rectal pro-
lapse, intussusception, and pelvic organ prolapse.
Specifically, posterior vaginal wall prolapse, or a
rectocele, is known to contribute to obstructed defeca-
tion [2]. Thus, surgery to correct rectocele is a common
treatment option targeted toward correction of anatomy
and symptoms of bulge and obstructed defecation.
Various surgical approaches have been developed to
achieve these goals, including vaginal, transanal, and
abdominal approaches. Most surgeries focus on
correcting the defect in the anatomy, with a secondary
aim of improving obstructed defecation symptoms. A
wide variety of surgeries are described in the literature,
including various vaginal approaches with and without
graft or mesh augmentation, transanal approaches, use of
kits/instruments, and abdominal approaches.

The objective of this review was to create evidence-based
recommendations to identify the best surgical approach to
address posterior vaginal wall prolapse in patients with symp-
tomatic obstructed defecation.

Materials and methods

The Society of Gynecologic Surgeons (SGS) Systematic
Review Group includes members with clinical and surgi-
cal expertise in performing posterior vaginal compart-
ment surgery and in the conduct of systematic review
and guideline development. No Institutional Review
Board approval was required for this work. Registration
with PROSPERO and full protocol can be found at:
http://www.crd.york.ac.uk/PROSPERO/display_record.
php?ID=CRD42018093099.

Data sources

MEDLINE, Embase, and ClinicalTrials.gov were searched
from their inception through 4 April 2018. The searches
included numerous MeSH terms for posterior vaginal wall
prolapse and obstructed defecation such as “rectocele,”

“defecation,” “constipation,” and associated words, and
fil ters for primary studies conducted in humans
(Appendix 1). Conference abstracts and non-human stud-
ies were excluded. Authors were not contacted for addi-
tional information.

Study selection

Studies of women at least 18 years of age who were
having posterior vaginal compartment surgery either for
vaginal bulge/prolapse or for obstructed defecation
symptoms were included. Studies were excluded if the
surgeries were performed for apical prolapse other than
colpocleisis and laparoscopic sacrocolpoperineopexy,
which were deemed to have a substantial impact on the
posterior wall. Studies were excluded if >25% of the
surgeries included were being carried out for obstructed
defecation related to cancer, volvulus, rectal prolapse,
hemorrhoids, or anal incontinence not secondary to
obstructed defecation.

Studies had to report both pre- and post-operative ana-
tomical measures of vaginal bulge/prolapse and symptom
measures of obstructed defecation. Vaginal bulge/prolapse
could be defined by the Pelvic Organ Prolapse
Quantification System (POP-Q) [3], Baden–Walker [4],
clinical examination, imaging study, or patient reported
symptom. Obstructed defecation symptoms could be de-
fined by validated questionnaires such as the Pelvic Floor
Distress Inventory (PFDI-20), specifically questions 3, 4,
7, and 8 on the Colorectal-Anal Distress Inventory
Sub s c a l e (CRADI ) ; Wexne r /C l ev e l and C l i n i c
Constipation score; or Longo Obstructed Defecation
Syndrome score [5, 6]. Obstructed defecation could also
be determined by patient-reported symptoms, including
splinting, straining, manual evacuation, and constipation.
Success was defined as a measure of overall cure, satis-
faction, or improvement. Data were recorded on surgical
complications including blood transfusion, organ injury,
readmission, reoperation for adverse events, death, venous
thromboembolism, wound infection, post-operative bleed-
ing or transfusion, mesh erosion or exposure, and new-
onset or persistent post-operative pain or dyspareunia.
Randomized controlled trials (RCTs), prospective compar-
ative studies, prospective single-group studies, and retro-
spective non-randomized comparative studies were includ-
ed. Retrospective single-group studies were included if
more than 30 subjects were involved. An attempt was
made to review all languages and expertise in Russian,
German, and Chinese translation was sought as needed.
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Seven reviewers independently screened abstracts and po-
tentially relevant full-text articles in duplicate. Discrepancies
were resolved by a third reviewer (MOS or CLG). Abstract
screening was conducted using Abstrackr (http://abstrackr.
cebm.brown.edu) [7]. Data extraction was completed in
duplicate by the same seven independent reviewers into
customized forms. Study and participant characteristics,
intervention details, outcome definitions, and results were
extracted. The risk of bias and the methodological quality of
each study based on the Cochrane risk of bias and other
questions from the Newcastle Ottawa Scale were assessed
[8, 9]. Based on these potential biases, each study was
graded as good (A), fair (B), or poor (C) quality. For each
intervention, an “evidence profile” was generated by grading
the quality of evidence for each outcome according to a mod-
i f ied Grades for Recommendat ion, Assessment ,
Development, and Evaluation (GRADE) system [10, 11].
The process considered the study qualities such as consisten-
cy, directness of evidence, and the methodological quality to
determine an overall quality of evidence. Four evidence qual-
ity rating categories were possible: high (A), moderate (B),
low (C), and very low (D).

Individual surgical approaches were examined to deter-
mine if surgery had an impact (improved, no change, wors-
ened) on posterior vaginal wall anatomy and symptoms of
bulge and obstructed defecation. Comparisons between sur-
geries were made. Meta-analyses were not feasible because of

the small number of studies in some comparison groups and
the lack of comparable outcomes across other groups.

Clinical practice recommendations were developed (see
Table 2) incorporating the risks and benefits of the inter-
ventions compared and after each intervention when there
was sufficient evidence (of high, moderate, or low
strength) to support these statements [10, 11]. Each guide-
line statement was assigned an overall level of strength of
the recommendation (1 = “strong,” 2 = “weak”) based on
the quality of the supporting evidence and the size of the
net benefit.

The initial findings were presented at the SGS Annual
Scientific Meeting in March 2018. The draft guideline was
presented to the SGS Executive Committee and circulated to
the SGS Membership in January 2019 for member comment
prior to submission for publication.

Results

The literature search identified 3404 abstracts; 297 full-text
papers were retrieved and assessed in detail. In total, we in-
cluded 46 studies that met the eligibility criteria (Fig. 1). The
analyses was categorized into six individual surgeries and
three comparisons between surgeries. Five studies were com-
parative and thus are listed twice.

Full text ar�cles retrieved (n=297)

Excluded in 
abstract or �tle 
screening 
(n=3107)

Full text ar�cles rejected (n=251)
Popula�on: Rectal comorbidi�es (n= 26)
Popula�on: >25% men (n= 7)
Interven�on: No posterior compartment procedure (n= 13)
Interven�on: combined surgical procedure (n=13)
Outcomes:  No pre-and post-op anatomic or symptoma�c outcomes (n= 97 )
Study Design: N <30 (if prospec�ve or retrospec�ve case series) (n= 80)

Unable to translate (n= 9)
Unable to locate ar�cle (n=6)

Cita�ons retrieved from 3 databases (n= 3404)

Included Studies (n=46) 
(As noted, 5 studies compared 2 surgeries)

Laparoscopic ASCP (n=1)

Gra� or Mesh Augmenta�on (n=9)

Site Specific (n=7)

Na�ve-�ssue posterior colporrhaphy
(n=13)

Transanal (n=4)

STARR (n=17)

Na�ve-�ssue posterior colporrhaphy
vs Site Specific (n=1)

Na�ve-�ssue posterior colporrhaphy
vs gra� (n=2)

Na�ve-�ssue posterior colporrhaphy
vs Transanal (n=2)

Comparisons:

Fig. 1 Study selection process. Five studies are included twice as they are comparative studies of two surgical approaches. ASCP abdominal
sacrocolpoperineopexy, STARR stapled transanal rectal resection
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Surgical approaches

The individual surgical approaches were examined to deter-
mine if surgery had an impact (improved, no change, wors-
ened) on posterior vaginal wall anatomy and symptoms of
bulge and obstructed defecation.

Laparoscopic sacrocolpoperineopexy

The effect of laparoscopic sacrocolpoperineopexy on the pos-
terior vaginal wall anatomy and defecatory symptoms was
assessed in one prospective single-group study of 90 women
with moderate quality of evidence [12] and median follow-up
of 30.7 months (range 7–101; see Appendix Table 6). Overall,
posterior vaginal wall anatomy improved after laparoscopic
sacrocolpoperineopexy, but defecatory symptoms worsened
or did not change.

The POP-Q stage of the posterior wall (determined by point
Bp) improved with a recurrence rate of 2.2%. The women
with recurrence did not require further intervention.
Defecatory symptoms measured by a total CRADI score
worsened after laparoscopic sacrocolpoperineopexy, although
no change was seen in the life impact of these symptoms
measured by the Colorectal-Anal Impact Questionnaire
(CRAIQ) [13]. Specifically, there was no improvement in
straining or splinting (19 and 7.8% of women prior to surgery;
17 and 5.7% after).

Graft augmentation

Transvaginal posterior colporrhaphy augmented by biologic
graft or synthetic mesh was evaluated in nine studies (see
Appendix Table 7). These included 1 RCT [14], 3 compara-
tive retrospective [15–17], 3 single-group prospective
[18–20], and 2 single-group retrospective studies [21, 22],
which included a total of 974 patients with 6 weeks to
157 months of follow-up. Seven studies examined biologic
grafts, including porcine subintestinal submucosal graft, por-
cine dermal xenograft, human dermal allograft, cadaveric fas-
cia lata, and collagen grafts [14–17, 19, 22]. Three studies
examined synthetic meshes including polyglycolic mesh,
composite Vicryl–Prolene mesh, and Prolene mesh [18, 20,
21]. Overall, women who had placement of a biologic or syn-
thetic mesh in the posterior compartment had improved pos-
terior vaginal wall anatomy and obstructed defecation symp-
toms, but with accompanying adverse events.

Women who had graft or mesh placement in the posterior
compartment had improved posterior vaginal wall stage by
POP-Q measurements (7 studies, 547 patients, 12–
157 months’ follow-up) [14, 16–20, 22]), and by
defecography in about half of patients post-operatively (1
study [19], 29 patients, 10–14 months’ follow-up).

For symptom measures, women with graft or mesh place-
ment in the posterior compartment had improved sensation of
bulge in 3 studies (240 patients, 12–24 month follow-up) [14,
18, 21]. Overall, most obstructed defecation symptoms im-
proved in women with graft or mesh placement. Four studies
reported improved splinting [14, 15, 18, 22], 1 [16] reported
worsening of splinting, and 1 reported no change [19]. The
most common adverse events following graft placement in-
cluded de novo and persistent dyspareunia, ranging from 10 to
69% [16, 17, 19–22]. In terms of adverse events in the studies
involving biologic grafts, a 0–12% wound dehiscence/erosion
rate was reported across 4 studies (363 patients, 10–
43 months’ follow-up) [14–17]. One study reported a 17–
22% rate of post-operative dyspareunia [16] and 2 studies
reported no change/persistent dyspareunia [17, 19], and 1 re-
ported improved dyspareunia [22]. In terms of adverse events
in the studies involving mesh, a 0–13% erosion rate was re-
ported across 3 studies [18, 20, 21]. One study [20] reported
worsening dyspareunia from 6 to 69% and 1 study [21] re-
ported improved dyspareunia.

Site-specific defect repair

Site-specific defect repair entails identifying and repairing dis-
crete defects in the support of the posterior vaginal wall. These
repairs were evaluated in 7 studies, most of which were single-
group retrospective (3) [18, 23, 24] or prospective (3) [25–27],
with one comparative retrospective study (see Appendix
Table 8) [28]. Together there were a total of 561 patients with
3–68 months’ follow-up. Site-specific repair improved poste-
rior vaginal wall anatomy and most obstructed defecation
symptoms, but the effects on constipation were less clear.

Site-specific defect repair objectively improved POP-Q
stage (5 studies [23, 25–27, 29], 365 patients) and mean point
Bp (3 studies [26, 28, 29], 244 patients) with a follow-up of 3–
47 months. Similarly, this repair improved posterior vaginal
wall anatomy measured by Baden–Walker grade (2 studies,
249 patients) [24, 28] or via ultrasound (1 study; 137 patients)
[23].

For symptom measures, women receiving a site-specific
defect repair uniformly had improved symptoms of vaginal
bulge in all 7 studies (561 patients) [18, 23–28]. Defecatory
symptoms such as evacuation difficulties (1 study, 42 patients)
[27], stooling difficulties (1 study, 125 patients) [24], difficul-
ty emptying (1 study, 51 patients) [26], and obstructed defe-
cation defined as digitation, splinting, or straining (1 study,
137 patients) [23] improved in women receiving a site-
specific defect repair. Splinting improved in 3 studies (331
patients) [23, 24, 29]. Constipation did not improve postoper-
atively in 3 studies [24, 25, 28], improved in another 2 studies
[26, 29], but worsened in no studies (3–47 months’ follow-
up). Validated symptom measures were not used in any of
these studies.
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Subjective measures of cure and satisfaction were in-
frequently used. Site-specific defect repair resulted in a
high subjective cure rate (i.e., being cured or improved
by patient report in a non-validated, standard patient in-
terview) of 85% in 1 study (137 patients with 3–
68 months’ follow-up) [23]. Similarly, patient satisfaction
was improved in 1 study (69 patients with 3–47 months
follow-up) [29].

The most common adverse events were dyspareunia (2–
11%) [19, 23–26], and tenesmus (3%) [29].

Native-tissue posterior colporrhaphy

Traditional native-tissue posterior colporrhaphy was assessed
in 13 studies (see Appendix Table 9). This included 3 RCTs
[14, 30, 31], 6 prospective single-group [1, 32–36], 2 retro-
spective comparative [16, 28], and 2 retrospective single-
group studies [37, 38], which included a total of 1,337 patients
with 3–41 months’ follow-up. Overall, anatomy and
obstructed defecation symptoms improved after posterior
colporrhaphy with a low incidence of adverse events.

Most studies evaluated anatomical improvement using the
POP-Q system. Five studies (793 patients) [1, 14, 16, 28, 35]
demonstrated improvement in posterior vaginal wall prolapse
using point Bp, 2 (110 patients) [14, 30] by Ap, and 6 [1, 14,
33, 35–37] (672 patients) by posterior vaginal wall stage. Two
studies (367 patients) [28, 38] evaluated –the posterior vaginal
wall using Baden–Walker. Four studies (130 patients) [30–32,
34] reported on rectocele by defecography and 2 (154 pa-
tients) [1, 30] on rectocele detected on clinical examination.
All studies demonstrated improvement in objective measures
of posterior vaginal wall anatomy, with 11 studies with a
medium-term follow-up (more than 12 months) [14, 16, 28,
30, 32–38] and 2 with short-term follow-up (3 and 6 months)
[1, 31].

A wide range of obstructed defecation symptoms im-
proved after native-tissue posterior colporrhaphy. Eight
studies [14, 30–34, 37, 38] (445 patients) reported im-
provements in patient-reported outcomes of digitation,
straining, splinting, incomplete evacuation, and difficult
evacuation. Two studies (293 patients) [35, 36] used val-
idated questionnaires, which also demonstrated improve-
ment in splinting, straining, and incomplete evacuation.
The symptoms of constipation and hard stools did not
consistently improve after surgery, with 1 study of 307
patients [28] demonstrating no improvement, 4 studies
(165 patients) [1, 31, 33, 34] showing improvement,
and 1 study (124 patients) [16] showing worsening of
constipation.

Dyspareunia was the most commonly reported adverse
event (ranging from 0 to 19%), but most studies did not report
on the duration or whether further intervention was needed.

Transanal approach

The transanal approach to rectocele repair was assessed in 4
studies (see Appendix Table 10). These were 2 RCTs [30, 31],
a prospective single-group [39], and a retrospective single-
group study, which included a total of 153 patients with 6–
25 months’ follow-up with mostly low- to moderate-quality
evidence [30, 31, 39, 40]. Overall, the transanal approach
improved posterior vaginal wall anatomy and obstructed def-
ecation symptoms.

Rectocele seen on defecography was improved at 2–
92 months postoperatively (most up to 12 months) in all 4
studies. Further, 1 study [30] demonstrated improvement in
POP-Q point Ap and rectocele by clinical examination; this
included 30 patients at 12 months’ follow-up. Obstructed def-
ecation symptoms also demonstrated improvement at 1–
50 months’ follow-up, including patient-reported symptoms
of digitation and incomplete evacuation. No study used a val-
idated questionnaire to evaluate obstructed defecation.

The most common adverse events were wound infection (1
out of 15 and 1 out of 45 subjects in 2 studies) and dyspareunia
when performed with a concomitant levatorplasty (29%).

Stapled transanal rectal resection

The stapled transanal rectal resection (STARR) consists of a
double circular stapler with a disposable circular anal dilator
and a purse-string suture anoscope. The device is used via a
transanal approach to perform an anterior and posterior full-
thickness rectal wall resection producing a circumferential
transanal resection of the rectum. The impact of STARR on
posterior compartment anatomy and symptoms was evaluated
in 17 studies, more than any other procedure in this review (see
Appendix Table 11) [41–59]. The majority of these were pro-
spective single-group studies, ranging from 30 to 123 patients
with 3–60 months’ follow-up. Two studies [43, 51] were RCTs
between two different types of staplers; in both of these, as their
findings were the same for the compared devices and the over-
all surgical approach was similar, we combined the results to-
gether. Overall, STARR appears to have a positive impact on
posterior wall anatomy and obstructed defecation symptoms.

As measured by defecography, STARR was effective in
improving posterior compartment anatomy. POP-Q was not
used in any study, and defecography was the most common
measure of anatomy. Clinical examination was used in 1 study
[52]; 1 showed positive results for STARR and 1 showed no
difference, with small patient numbers in both studies.
Similarly, 1 MRI study showed a positive impact of STARR
on anatomy, and another was not significant. Again, patient
numbers were small.

For symptom measures, all of these studies used at least
one validated questionnaire, such as the Wexner/Cleveland
Clinic Constipation Scale, the Longo Obstructed Defecation
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Syndrome score, or the Altomare score. All studies supported
a significant improvement in obstructed defecation by these
validated measures. Symptomatic improvement extended to
high rates of patient satisfaction and perceived overall
improvement.

The most common adverse events following STARR
were fecal urgency, minor bleeding, and postoperative
pain. Fecal urgency, which was as high as 40% in the first
week, typically improved or resolved by about 3 months
postoperatively without intervention. No study reported a
transfusion, and often the bleeding resolved with addition-
al suturing during the original procedure. Major bleeding
was reported in up to 4.4% [51].

Comparisons of surgical approaches

Based on available studies, we were able to analyze three
comparisons between surgeries (Fig. 1; Table 1) to see if one
surgical approach demonstrated superior improvements in
posterior vaginal wall anatomy or symptoms of bulge and
obstructed defecation.

Traditional native-tissue posterior colporrhaphy versus
biologic graft augmentation

Two studies compared traditional native-tissue posterior
colporrhaphy versus augmentation by biologic graft in the
posterior compartment (see Appendix Table 3). These

included one RCT [14] of native-tissue posterior
colporrhaphy versus porcine intestinal submucosal graft
and one retrospective comparative study [16] of native-
tissue posterior colporrhaphy versus various transvaginal
biologic grafts, which together included 313 women with
overall length of follow-up (range 10–71 months across
all groups). The overall quality of evidence from these
studies was moderate to high. No comparative studies in
our review used a synthetic mesh implant.

Both studies evaluated anatomy using POP-Q points Ap
and Bp. There was no difference in improvement in these
points between surgical interventions. Sung et al. demonstrat-
ed that the native-tissue posterior colporrhaphy arm had 6 out
of 70 rectoceles (9%) at 12 (range 10–43) months after surgery
defined by Ap or Bp greater than or equal to 1, whereas there
were 8 out of 67 (12%) in the graft arm, which was not a
statistically significant difference [14]. Grimes et al. demon-
strated that 120 out of 124 (97%) women in the native-tissue
vs 67 out of 69 (97%) in the graft group had Bp greater than or
equal to 0 [16]. Similarly, there was no difference between
groups for posterior vaginal wall stage, with a median stage
of 0 (0,3) in both groups.

Neither of the studies found a difference in validated bulge
symptoms (including straining and splinting, incomplete emp-
tying, or patient-reported vaginal bulging) between the two
approaches (moderate to high quality of evidence). Post-
operative obstructed defecation symptoms across these studies
ranged from 3 to 7% for sense of a bulge, 32–33% for

Table 1 Summary of comparative studies

Comparison Number studies
(total N)

Study
quality

Follow-up duration Anatomical outcomes Symptom outcomes Adverse events

Native-tissue
PC vs graft

2 (313) [14, 16] 1 A, 1 C 12–35.8 months NS:
Ap/Bp
Posterior vaginal

wall Stage

NS:
Vaginal bulge
Straining
Splinting
Incomplete evacuation
Constipation

NS:
Hemorrhage
Rectal injury
Bladder injury
Wound infection
Dyspareunia
Erosions

Native-tissue PC
vs site-specific
defect repair

1 (307) [28] 1 C 12 months Favor PC:
Baden–Walker
Mean point Bp

Favor PC:
Symptomatic bulge
NS:
Constipation

NS:
De novo dyspareunia
Intraoperative blood loss
Hemorrhage
Wound infection
Medical complications

Native-tissue PC
vs transanal
approach

2 (78) [30, 31] 2 A 6–12 months Favor PC:
Point Ap
Rectocele by clinical

examination
NS:
Rectocele by defecography

Favor PC:
Constipation
Incomplete evacuation
Straining
NS:
Need to digitate

NS:
Wound infections
De novo dyspareunia

All comparisons are native-tissue posterior colporrhaphy (PC) vs other arm

Study quality A = good, B = fair, C = poor

NS no significant difference between arms

1438 Int Urogynecol J (2019) 30:1433–1454



straining, 10–85% for splinting and 21–85% for sense of in-
complete evacuation. Furthermore, no differences were seen
in patient satisfaction or adverse events, including rectal inju-
ries, bladder injuries, wound infections, or dyspareunia. Only
1 study [16] reported on graft erosions, with an incidence of 1
out of 69. Sung et al. found significantly greater blood loss in
the graft group (125 cc [range 25–400] vs 100 cc [range 10–
500] in the native tissue group, p = 0.005), although this may
not be considered clinically significant [14].

Taken together, the addition of a graft to the posterior com-
partment repair afforded no significant improvement in poste-
rior compartment anatomy or symptoms of obstructed defeca-
tion, and no significant difference in adverse events.

Traditional native-tissue posterior colporrhaphy versus
site-specific defect repair

A study carried out by Abramov et al. retrospectively com-
pared the effects of traditional native-tissue posterior
colporrhaphy versus site-specific defect repair (302 patients;
see Appendix Table 4) [28]. At 12months’ follow-up, in terms
of anatomical outcomes using Baden–Walker grade and POP-
Q point Bp, traditional native-tissue posterior colporrhaphy
was superior to site-specific defect repair with a lower objec-
tive recurrence rate both past the midvaginal plane (14 vs
33%, p = 0.001) and past the hymenal ring (4 vs 11%, p =
0.02). Results were similar measured by postoperative Bp
measurement (−2.7 vs −2.2 cm, p = 0.001).

For subjective outcomes, traditional native-tissue poste-
rior colporrhaphy was also superior to site-specific defect
repair. For the sense of a symptomatic vaginal bulge, pos-
terior colporrhaphy had a statistically significant lower
subjective recurrence rate (4% vs 11%, p = 0.02). Neither
procedure significantly improved constipation post-opera-
tively. Splinting, straining, and incomplete evacuation
were not studied.

There was no difference in blood loss or perioperative
complications including hemorrhage, wound infection,
and medical complications. Both procedures had similar
rates of de novo dyspareunia of 11%. Patient satisfaction
was not studied.

In summary, native-tissue posterior colporrhaphy demon-
strated greater improvements in posterior vaginal wall anato-
my and symptoms of bulge compared with site-specific repair.
Rates of post-operative dyspareunia at 1 year were similar.
Data are insufficient regarding any differences in symptoms
of obstructed defecation.

Traditional transvaginal native-tissue posterior colporrhaphy
versus transanal approach

Transvaginal native-tissue posterior colporrhaphy versus the
transanal approach was assessed in 2 RCTs [30, 31], with a

total of 78 patients (see Appendix Table 5). There was an
overall moderate quality of evidence.

Nieminen et al. [30] evaluated 30 patients and found that
native-tissue posterior colporrhaphy improved anatomical
outcomes more than the transanal approach measured by
POP-Q point Ap (−2.8 ± 0.56 vs −1.36 ± 1.12, p = 0.01),
rectocele by clinical examination (7% vs 40%, p = 0.04), and
rectocele by defecography at 12 months (depth of rectocele
improved significantly from 6.00 ± 1.6 to 2.73 ± 1.87,
p < 0.0001 for the transvaginal group, 5.60 cm ± 1.8 to
4.13 cm ± 2.10, p = 0.07 for the transanal group, p = 0.06
across group comparison). However, Farid et al. [31] evaluat-
ed rectocele by defecography with 48 patients and identified
improvements in both arms compared with preoperative
values, but no significant difference between approaches.

In terms of symptoms, Farid et al. [31] showed that native-
tissue posterior colporrhaphy, when compared with the
transanal approach, resulted in greater improvement in symp-
toms of constipation (25% vs 50%), incomplete evacuation
(25% vs 56%), digitation (25% vs 50%), and straining (19%
vs 50%), at 6 months’ follow-up. At 12 months, Nieminen
et al. [30] showed improvement in the need to digitally assist
rectal emptying after surgery in both groups (11 out of 15
[73%] to 1 out of 15 [7%], p = 0.01 in the vaginal group vs
10 out of 15 [66%] to 4 out of 15 [27%], p = 0.02 in the
transanal group, with no difference in the improvements
across groups, p = 0.17).

For adverse events, rates of wound infection were low (6%
in the transanal arm vs 0% in the native-tissue arm in one
study [30], 0% vs 9% in the other [31]). There was no de novo
dyspareunia in either group.

In summary, comparing traditional native-tissue posterior
colporrhaphy with transanal repair, native-tissue posterior
colporrhaphy demonstrated greater improvements in posterior
vaginal wall anatomy by examination, but not on
defecography. Constipation, incomplete evacuation, and
straining improved more with native-tissue posterior
colporrhaphy, but digitation was inconsistent in these two
studies. Rates of adverse events were low in both approaches.

Discussion

Surgery in the posterior vaginal compartment, regardless of tech-
nique, often improves posterior vaginal wall anatomy and some-
times improves symptoms of obstructed defecation, although
few studies have comprehensive long-term follow-up beyond
24months. Additionally, there are few high-quality trials directly
comparing surgical approaches to give direction as to whether
there is a superior surgery for correcting symptomatic posterior
vaginal wall prolapse and obstructed defecation.

The highest quality data reviewed were for traditional
native-tissue posterior colporrhaphy, both in single-group
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and comparative studies with graft- and mesh-augmented,
site-specific, and transanal approaches. This permitted the cre-
ation of a single clinical practice recommendation (Table 2).
Overall, we suggest that for women with rectocele and
obstructed defecation symptoms requiring surgical interven-
tion, traditional native-tissue posterior colporrhaphy via the
vaginal approach might be considered first to improve anato-
my and symptoms of obstructed defecation. Based on limited
available comparative data from only two studies exclusively
using biologic grafts, we conclude that use of biologic grafts
in the posterior compartment does not provide an advantage
anatomically or symptomatically compared with a traditional
native-tissue posterior colporrhaphy repair. This is consistent
with prior work from our group [60–62] regarding anatomical
outcomes, but now in this review we add the finding that there
were no differences in obstructed defecation symptoms and
adverse events between the approaches in the two compara-
tive studies. When looking at all nine studies using graft and
mesh that met our inclusion criteria, additional adverse events
were reported that demonstrate that mesh complications are
possible, both with mesh and graft augmentation. This further
underscored our suggestion to prioritize the native-tissue ap-
proach over graft augmentation. The site-specific approach
had inferior anatomical outcomes compared with traditional
posterior colporrhaphy, and there was insufficient evidence to
comment on any difference in obstructed defecation symp-
toms. Finally, the transanal approach was inferior to
transvaginal repair for anatomy and effect on obstructed def-
ecation symptoms (incomplete emptying, digitation and in-
complete evacuation).

The STARR procedure was most commonly evaluated, al-
though no study compared it with other surgical approaches.
We found overall improvement in posterior vaginal wall anat-
omy (primarily measured radiologically) and symptoms of
obstructed defecation after the STARR procedure. The
STARR procedure is a distinct from the other procedures in-
cluded in our review. First, it is mainly performed by colorectal
surgeons and second, is primarily performed for symptom relief
with little attention to anatomical concerns, as demonstrated by
no POP-Q data and radiology (MRI and defecography) used to
characterize anatomy. However, the studies included in this
review met our patients, intervention, comparator, outcomes,
study design criteria and thus we felt that it was important to
include it. In contrast to studies of other procedures, all of the
STARR articles came from outside the USA. Furthermore, the
inclusion criteria and study conditions offered to patients par-
ticipating in these trials with highly experienced surgeons may
not replicate outcomes performed in routine practice. High rates
of bleeding, infection, and stenosis have been reported. Fecal
urgency, although common, often self-resolves within a few
months. The adverse events we identified are similar to those
from larger registries [63]. However, our study selection
criteria may have excluded some studies further detailing
rates and types of complications. Additionally, higher
rates of complications may have come from papers de-
scribing the learning curve with the procedure.

The l e a s t - s t ud i ed su rge ry was l apa ro scop i c
sacrocolpoperineopexy, for which just one study met our in-
clusion criteria. This is the only eligible study that reported
primarily an apical support procedure (as we elected not to
include vaginal vault suspensions and sacrocolpopexies with-
out extension of the posterior arm to the perineal body).
Furthermore, only 43.3% of this population had stage 2 or
greater prolapse, with 19% reporting straining and 8% digital
assistance. This study showed a worsening of obstructed def-
ecation symptoms, by overall CRADI score. Ramanah and
others have theorized that the technique of laparoscopic
sacrocolpoperineopexy may injure autonomic nerves during
the presacral dissection and could also cause outlet obstruction
by altering the anorectal angle and rectal compliance by
attaching the posterior mesh into the levator ani fascia bilater-
ally [12]. However, we cannot be sure that the change in
symptoms is not simply due to correction of apical weakness.
For this reason and the lack of quality studies, we cannot
recommend sacrocolpoperineopexy in patients whose goal is
to improve defecatory problems, as symptoms of constipation
worsened, with no improvement in straining or splinting.

The strengths of this review include our methods, experi-
ence with the conduct of systematic reviews, and advanced
experience and training in gynecological surgery.We included
a focused study question inclusive of both anatomical and
symptomatic outcomes for obstructed defecation. Studies
were only included if both types of data were available before

Table 2 Clinical practice guideline

For women presenting with posterior vaginal wall prolapse and obstructed
defecation symptoms, compared with traditional native-tissue transvaginal
posterior colporrhaphy

• Augmentation by graft materials (synthetic mesh) is not superior for
anatomical or symptomatic outcomes, but adds and compounds
potential complications, including dyspareunia and mesh erosions.
Complications are not increased with biologic grafts, but these do not
appear to enhance efficacy (moderate- to high-quality evidence)

• Site-specific posterior repairs have a higher rate of anatomical recur-
rence and bulge symptoms with similar rates of post-operative
dyspareunia. We do not recommend site-specific defect repair for
patients whose main symptoms are constipation and splinting
(low-quality evidence)

• A transanal approach to a posterior repair is associated with higher
rates of anatomical recurrence and inferior resolution of obstructed
defecation symptoms (moderate-quality evidence)

• Therefore, we suggest that for women with rectocele and obstructed
defecation symptoms requiring surgical intervention, a transvaginal
native-tissue posterior colporrhaphy might be performed; patients
should be informed that dyspareunia remains a commonly reported
adverse event (2C)
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and after surgical intervention, which allowed a uniform and
focused analysis. However, it may also have resulted in an
inclusion bias, leaving out studies with high-quality data on
just anatomy, symptoms of obstructed defecation, or a broader
picture of adverse events.

There are limitations to the review, some of which
stem from the literature available to us. There was con-
siderable variability in the way posterior vaginal wall
prolapse was defined. We attempted to address this by
grouping the ways of measuring posterior vaginal wall
anatomy into POP-Q, Baden–Walker, clinical examina-
tion, and imaging; however, this still allows for variabil-
ity in how to define clinical posterior vaginal wall pro-
lapse or a rectocele on imaging. Furthermore, it is un-
clear whether a rectocele found on defecography or felt
by the patient are the same as posterior vaginal wall
prolapse on POP-Q clinical examination. Additionally,
obstructed defecation can be defined in various ways.
Although traditionally, urogynecologists defined
obstructed defecation as symptoms of straining, splinting,
and manual evacuation, we included difficult defecation
and constipation, as many (especially older) studies used
these definitions. We eliminated sacrocolpopexies that
did not include sacrocolpoperineopexy, as we did not
want to assess the role of apical prolapse in this review.
We only included rectopexies performed for intussuscep-
tion, not exclusively for rectal prolapse. Symptom out-
come reporting was heterogeneous, precluding meta-anal-
yses. As with other prior surgical reviews, assessing ad-
verse events was challenging given the heterogeneity of
reporting and small, short-term studies on a range of
procedures. We included studies with subjects having
surgery for vaginal bulge/prolapse and/or obstructed def-
ecation symptoms; thus, some of the studies we included
had low rates of obstructed defecation (under 50%). We
deemed that including posterior compartment surgeries
that could potentially have an impact on bulge and
defecatory dysfunction and had both of these measures
available pre- and post-operatively would give us a
greater view of the impact of surgery on these symp-
toms, even if the population included was not overtly
symptomatic.

Regardless of the data here, each surgeon should only per-
form a procedure they feel expert in performing. We do not
have sufficient evidence in most cases to suggest that one
surgery or approach is better than another. For example, this
study does not support training in STARR for gynecologists to
best address obstructed defecation. STARR was an extensive-
ly studied surgery in our review, with high-quality evidence,
largest numbers, and longest follow-up, but the lack of com-
parative data with gynecological surgeries limits our ability to
draw conclusions about its overall place in this treatment of
obstructed defecation symptoms.

In summary, it is reasonable to counsel patients that most of
the surgeries described here improve anatomy and symptoms
of obstructed defecation, with no single type of surgery dem-
onstrating a remarkably superior impact. Nonetheless, data
support a recommendation that for women with rectocele
and obstructed defecation symptoms requiring surgical inter-
vention, native-tissue traditional posterior colporrhaphy via
the vaginal approach should be considered first to improve
anatomy and symptoms of obstructed defecation. Although
the anatomical effect of surgery for prolapse may persist over
time, the improvement in symptomswas seen to wane in some
studies by longer follow-up points across surgical approaches.
More comparative and longer-term studies would help to in-
form the decision as to which surgery should be considered
primarily.
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Appendix 1: Search terms

(PubMed Search
((“Pelvic Organ Prolapse”[Mesh] OR “Cystocele”[Mesh]

OR “Rectal Prolapse”[Mesh] OR “Uterine Prolapse”[Mesh])
OR “Visceral Prolapse”[Mesh]

OR
(prolapse OR fallen) AND (pelvic OR pelvis OR urogenital

OR visceral OR viscera OR vagina OR vaginal OR bladder
OR urinary OR uterine OR rectal OR rectum OR anus OR
anal OR uterine OR uterus OR gynecologic* OR
gynaecologic* OR cystocele OR cystocoele OR rectocele
OR rectocoele OR proctocele OR proctocoele OR (posterior
AND colporrhaphy) OR ((rectocele OR rectocoele) AND re-
pair) OR sacrocolpopexy OR sacrocolpoperineopexy OR
perineorrhaphy OR (levator AND plication) OR rectopexy
OR (sigmoid AND resection)))

AND
(“Defecation”[Mesh] OR “Fecal Incontinence”[Mesh] OR

“Constipation”[Mesh] OR Defecate OR defecation OR (fecal
AND incontinence) OR Constipation OR dyschezia OR diar-
rhea OR obstruction OR obstructed OR splinting OR evacua-
tion OR evacuate)

AND
((“Cohort Studies”[Mesh] OR cohort OR “Clinical Trial”

[Publication Type] OR “Clinical Trials as Topic”[Mesh] OR
(follow-up or followup) OR longitudinal OR “Placebos”[Mesh]
OR placebo* OR “Research Design”[Mesh] OR “Evaluation
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Studies” [Publication Type] OR “Evaluation Studies as
Topic”[Mesh] OR “Comparative Study” [Publication
Type] OR ((comparative or Intervention) AND study) OR
Intervention Stud* OR pretest* OR pre test* OR posttest*
OR post test* OR prepost* OR pre post* OR “before and
after” OR interrupted time* OR time serie* OR interven-
tion* OR ((“quasi-experiment*” OR quasiexperiment* OR
quasi or experimental) and (method or study or trial or
design*)) OR “Case-Control Studies”[Mesh] OR (case
and control)) OR (“Random Allocation”[Mesh] OR
“Double-Blind Method”[Mesh] OR “Single-Blind
Method”[Mesh] OR random* OR “Clinical Trial”
[Publication Type] OR “Clinical Trials as Topic”[Mesh]
OR “Placebos”[Mesh] OR placebo OR ((clinical OR con-
trolled) and trial*) OR ((singl* or doubl* or trebl* or
tripl*) and (blind* or mask*)) OR rct OR crossover OR
cross-over OR cross over) OR (systematic[sb] OR meta-
analysis[pt] OR meta-analysis as topic[mh] OR meta-
analysis[mh] OR meta analy* OR metanaly* OR
metaanaly* OR met analy* OR (systematic AND (review*
OR overview*)) OR “Review Literature as Topic”[Mesh]
OR cochrane[tiab] OR embase[tiab] OR (psychlit[tiab] or
psyclit[tiab]) OR (psychinfo[tiab] or psycinfo[tiab])OR
(cinahl[t iab] or cinhal[tiab]) OR science citation
index[tiab] OR bids[tiab] OR cancerlit[tiab] OR reference
list*[tiab] OR bibliograph*[tiab] OR hand-search*[tiab]
OR relevant journals[tiab] OR manual search*[tiab] OR
selection criteria[tiab] OR data extraction[tiab]) OR
(“Epidemiologic Studies”[Mesh] OR “Case-Control
Studies”[Mesh] OR “Cohort Studies”[Mesh] OR “Case
control” OR cohort OR (observational and (study or stud-
ies)) OR Longitudinal OR Retrospective OR “Prospective
Studies”[Mesh] OR “Longitudinal Studies”[Mesh] OR
“Follow-Up Studies”[Mesh] OR ((follow-up or followup
or “follow up”) and (study or studies))))

NOT
( (“addr es s e s” [ p t ] o r “au tob iog r aphy” [ p t ] o r

“bibliography”[pt] or “biography”[pt] or “case reports”[pt]
or “comment”[pt] or “congresses”[pt] or “dictionary”[pt] or
“directory”[pt] or “editorial”[pt] or “festschrift”[pt] or “gov-
ernment publications”[pt] or “historical article”[pt] or
“interview”[pt] or “lectures”[pt] or “legal cases”[pt] or
“legislation”[pt] or “letter”[pt] or “news”[pt] or “newspaper
article”[pt] or “patient education handout”[pt] or “periodical
index”[pt] or “comment on” or (“Animals”[Mesh] NOT
“Humans”[Mesh]) OR rats[tw] or cow[tw] or cows[tw] or
chicken*[tw] or horse[tw] or horses[tw] or mice[tw] or
mouse[tw] or bovine[tw] or sheep or ovine or murinae))

Appendix 2: Summary of comparative studies

All comparisons are native-tissue posterior colporrhaphy ver-
sus comparative arm (Tables 3, 4, and 5). Ta
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