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Email: sohier.elneil@ucl.ac.uk (uterus, bowel, bladder or top of the vagina) descend from their normal position and

Background: Pelvic organ prolapse (POP) occurs when one or more pelvic organs

bulge into the vagina. Symptoms include pelvic discomfort, fullness, and changes in
Funding information

Not applicable. bladder or bowel function. Treatment ranges from conservative approaches to sur-

gery, depending on symptom severity. Surgical methods include vaginal wall repair,
with or without hysterectomy, or via laparoscopic, robotic or open techniques. Com-
mon complications include bleeding, infection, and urinary or bowel dysfunction.
Methods: A systematic review was conducted, and a protocol was registered with
PROSPERO (CRD42022346051). Publications from 30 April 1980 to 30 April 2023
were retrieved from multiple databases. Data were analysed using random-effects
and common-effects models with subgroup and sensitivity analyses.

Findings: Forty-four studies met the inclusion criteria, with 29 studies used for meta-
analysis of vaginal prolapse surgery outcomes. Sixteen studies focused on patients
who had undergone hysterectomy alongside prolapse repair.

Interpretation: Patients who underwent vaginal prolapse surgery with hysterectomy
experienced higher operative and postoperative complication rates than those with-
out hysterectomy. Increased risks included hospital readmission, POP recurrence and

re-operation. The review highlighted a lack of diversity in terms of ethnicity, age and
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comorbidity status, which are essential to fully understanding the impact of POP.

Future research should focus on these underrepresented factors.

KEYWORDS

gynaecology, pelvic organ prolapse, urology, wellbeing, women'’s health

1 | INTRODUCTION

The International Continence Society and International Urogynaecol-
ogy Association define pelvic organ prolapse (POP)! as the descent of
one or more of the anterior vaginal wall, posterior vaginal wall, the
uterus (cervix) or the apex of the vagina (vaginal vault or cuff scar
after hysterectomy)® . The presence of any such sign should be corre-
lated with relevant POP symptoms. Most commonly, this correlation
would occur at the level of the hymen or beyond. POP can happen
because of weakening of the muscles and ligaments that support the
pelvic organs, often as a result of childbirth, aging, chronic coughing,
obesity or pelvic surgery. A prolapse is not life-threatening, but it can
cause pain and discomfort. Women experiencing vaginal prolapse may
notice a bulge or protrusion outside the vaginal opening, pelvic dis-
comfort, a sense of fullness and changes in bladder and bowel func-
tion, often resulting in a rectocele or cystocele. When multiple
symptoms present, the prolapse becomes classified as a complex pro-
lapse.2~ Complex vaginal prolapse refers to cases where multiple pel-
vic organs prolapse simultaneously, often leading to more noticeable
symptoms.* Mild cases of vaginal prolapse may not cause significant
discomfort or require immediate treatment. They can be managed
using conservative management strategies, including lifestyle modifi-
cations, pelvic floor exercises and vaginal pessaries that are often suf-
ficient to alleviate symptoms.>¢

Persistent symptoms, such as pelvic pain, a sensation of pelvic
heaviness or fullness, and changes in bladder and bowel function, may
indicate the need for surgical treatment approaches.” Minimally inva-
sive surgical procedures, such as vaginal prolapse surgery of the ante-
rior and posterior vaginal walls, are commonly used to repair and
reposition the prolapsed organs. More complex procedures incorpo-
rating vaginal hysterectomy (VH), mesh or fascial augmented vaginal
prolapse and/or abdominal prolapse surgery (performed open or using
laparoscopy or robotic techniques), and/or concomitant continence
surgery like colposuspension or autologous fascial sling may be neces-
sary to achieve optimal results, particularly in complex cases of vaginal
prolapse. However, the decision to undergo surgery, be it simple or
complex, should be based on a thorough evaluation of the risks and
benefits, as well as the patient’s overall health and preferences.®

It is important for women experiencing symptoms of vaginal pro-
lapse to consult with a healthcare professional for an accurate diagno-
sis and personalized treatment plan.” A comprehensive approach that
considers the severity of the prolapse, the presence of other medical
conditions and the patient’s individual needs and preferences is essen-
tial for achieving the best possible outcomes. Often, VH is undertaken

as part of POP surgery. Within the wider context of gynaecology,

hysterectomy stands as one of the most frequently performed surgical
procedures in women, second only to caesarean delivery among non-
pregnancy-related surgeries.'® The abdominal approach, though com-
monly employed, is associated with the highest complication rates,
extended recovery periods and elevated costs.*! In contrast, laparo-
scopic hysterectomy, heralded as a potentially less invasive alternative
to the abdominal method, has been hindered by slow skill develop-
ment and has exhibited higher complication rates and costs compared
with VH.}2 Thus, VH, characterized by its minimal complications,
reduced recovery burden and lower costs, emerges as a compelling
candidate for the preferred approach.

The treatment of vaginal prolapse has been investigated in sev-
eral randomized clinical trials, but a systematic overview of the topic
is still lacking. We identify the features of vaginal prolapse, preva-
lence of vaginal prolapse among women who have had a hysterec-
tomy versus those who have not and prevalence of vaginal prolapse
among races and ethnicities in a systematic review and meta-analy-
sis.1? This has been combined with a network plot, thus utilizing the
most reliable evidence coming from randomized controlled trials
(RCTs). Literature reviews, commentaries and editorials in particular
have focused on either complications or the quality of life of
patients with POP. Therefore, we conducted an evidence synthesis
of the current published literature to explore the key features of
vaginal prolapse, including the prevalence and incidence among
women of different races and ethnicities, as part of a consolidation
of the available data to demonstrate existing knowledge and gaps in

practice.

2 | METHODS

A systematic methodology was developed to determine the preva-
lence and outcomes of vaginal prolapse among the global female pop-
ulation. A protocol was designed, peer reviewed and published on
PROSPERO (CRD42022346051).

21 | Aim

The primary aim was to report the prevalence of POP in women who
underwent POP surgery with or without a hysterectomy. The second-
ary aims were to report complications in patients with POP who have
undergone hysterectomy compared with those who had not and to
report the prevalence of complications in patients who had undergone

vaginal prolapse surgery.
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2.2 | Search strategy

The search strategy comprised the use of multiple MeSH terms,
including ethnicity; female; humans; hysterectomy; prevalence; race
factors; racial groups; uterine prolapse; and women. The databases
used included PubMed, Web of Science, ScienceDirect, The Cochrane
Gynaecology and Fertility Group (CGF) Specialised Register of Con-
trolled Trials, ProQuest, Embase and MEDLINE/OvidSP. Further

details are provided in Figure 1.

2.3 | Eligibility criteria
All studies with different study designs, including RCTs and/or cross-
sectional, qualitative and quantitative studies, were included. Studies
published in English from the 30th of April 1980 to the 30th of April
2023 were included in this study.

2.4 | Data extraction and synthesis

Data were extracted from studies that met the inclusion criteria.
Pooled odds ratios (ORs) and 95% confidence intervals (Cls) were
reported for overall and sub-groups.

The data extraction process was documented using PRISMA
(Figure 1). The data extraction and refinement processes were com-
pleted using Endnote and Microsoft Excel by six reviewers (TM, VP,
HC, SW, YW and GD). An independent reviewer evaluated the data-
set prior to the statistical analysis.

2.5 | Statistical analysis plan

Studies included were categorized based on statistical and clinical char-
acteristics. The pooled evidence was synthesized based on relative risks
(RRs), OR, prevalence risks (PRs) and median, while mean differences
(MDs) and their 95% Cl were collated as part of the data synthesis. Key
characteristics from the pooled data were tabulated and analysed as
part of sensitivity and sub-group analyses. These were also reported
narratively using a thematic content analysis that included socio-cultural
factors, clinical and health outcomes, including surgical techniques used,
procedures conducted such as hysterectomy, partial hysterectomy,
oophorectomy or salpingectomy, and any patient reported outcomes.

2.6 | Outcomes

Outcomes for the study included surgical and clinical outcomes,
including complications among women with POP who have had a hys-
terectomy. We also explored complications included in the analysis,
such as bladder injury, infections, recurrence of POP, readmission

rates, reoperation rates, mesh complications in those who had mesh-

augmented surgery (such as extrusion or exposure into surrounding

organs) and overall complications.

2.7 | Risk of bias (quality assessment)

All literature identified and reported were appraised critically against
the predefined variables. Independent reviewers indicated methodo-
logical quality and rigour. The Newcastle-Ottawa scale was used to
determine the quality of the studies included within the meta-
analysis (Table S1b). This was furthered by the application of the
refinement protocol (Figure 1), where all studies included in both
meta-analyses were evaluated against the eligibility criteria that
demonstrated the scientific basis of the analysis conducted. The
quality of the included cross-sectional studies was measured using
the modified Newcastle-Ottawa Measurement Scale (NOS) specific
for cross-sectional studies. We rated the quality of the studies
(good, fair and poor) by allocating each domain with stars in this

manner.

e A good quality score was awarded 3 or 4 stars in selection, 1 or
2 in comparability and 2 or 3 stars in outcomes.

e A fair quality score was awarded 2 stars in selection, 1 or 2 stars in
comparability and 2 or 3 stars in outcomes.

e A poor-quality score was allocated O or 1 star(s) in selection, O stars
in comparability and O or 1 star(s) in outcomes domain in line with
the NOS guidelines.

Table 1 shows the sample characteristics.

2.8 | Data analysis

A random-effects model or a fixed-effect model with an inverse vari-
ance method was used for the meta-analysis'”, and the heterogeneity
was assessed by [2. Statistical heterogeneity was assessed using the I?
statistic. Significant heterogeneity was defined as I? greater than 50%
and a p-value of Cochrane’s Q less than 0.05. In the presence of high
heterogeneity, the random effects model was employed, while a
fixed-effect model was used if there was weak or no heterogeneity
existed. Subgroup analyses were performed according to the geo-
graphical location of the study and the type of surgery. Sensitivity
analysis was used to evaluate the robustness of the results. Funnel

plots were used to demonstrate publication bias.

3 | RESULTS

A total of 44 studies were systematically included, although 15 were
excluded from the meta-analysis. Of the 15 studies, 3 lacked categori-
cal data, 6 patients did not have POP and 3 were not available as full

manuscripts. One study was also not published in English. Two studies
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Figure 1. PRISMA flow diagram

FIGURE 1 PRISMA flow diagram.

did not distinguish between individuals who had a hysterectomy ver-
sus those who did not have a hysterectomy. Figure 1 indicates the
process of screening studies included in the meta-analysis.

To assess the severity of symptomatologies and quality of life,
studies used a variety of clinically validated questionnaires, such as
pelvic organ prolapse quantification (POP-Q) questionnaire, Baden-
Walker grading scale, visual analogue pain scale, Pelvic Floor Distress
Inventory (PFDI 20), Pelvic Floor Impact Questionnaire (PISQ 7), Pel-
vic Organ Prolapse/Urinary Incontinence Sexual Questionnaire (PISQ
12), Prolapse Quality of Life Questionnaire (P-QOL) and self-reported
quality of life questionnaire.

Of the 29 studies that were eligible, 16 were used to calculate
the prevalence of complications among POP women that had a hys-
terectomy and 7 for those that had not; 6 studies were used to com-
pare complications between POP women who had a hysterectomy
and those that had not; and 1 study was used to report the prevalence

of complications among women with vaginal prolapse that had had a
hysterectomy. Fourteen studies were used for a sensitivity analysis

using the geographical location.

3.1 | Categorization

3.1.1 | Prevalence of complications among women
with pelvic organ prolapse who underwent vaginal
hysterectomy as part of POP management

A meta-analysis was conducted using either a random-effects model or
a fixed-effect model with 16 studies to examine complications among
women with POP following a hysterectomy. The
complications discussed in most studies were infection, complications

following the use of mesh, bladder injury and reoperation rates.
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TABLE 1 M1: prevalence of complications among women with POP that have had a hysterectomy. M2: prevalence of complications among women with POP that have not had a hysterectomy.
MS: prevalence of complications among women with POP that have had and have not had a hysterectomy. M4: prevalence of complications among women with vaginal prolapse that have had a
hysterectomy. Yes (Y)/No (N): not included in meta-analysis.

Study

ID Author

1 Elzaher M. A.
et al.??

2 Antosh D. D.
etal’®

3 Arsene E.
etal*

4 Aydin S.
etal’®

5 Barboglio P.G.
etall®
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Study type
RCT

Prospective
observational
cohort study

Retrospective
monocentric
observational
case series

Prospective
cohort trial
study

Retrospective
cohort study

Sample
size

80

64

27

47 VALS,
32 SA

127

Exposure

Either vaginal or abdominal
hysterectomy for menorrhagia or other
with uterine size <20 weeks, Gn RH-a
pre-operatively for trial group (VH),
prophylactic antibiotics, prophylactic
anticoagulants

Vaginal hysterectomy with bilateral
salpingectomy. Benign surgical
conditions such as prolapse, menorrhagia
and fibroids

Patients who underwent a medical or an
immediate complication and reoperation
following sacro-colpopexy with mesh
exposure (occurring intraoperatively or
during the first hospital stay)

Vaginally assisted laparoscopic
sacrocolpopexy (VALS), abdominal
sacrocolpopexy (AS), pelvic organ
prolapse

Women undergoing robotic assisted
laparoscopic sacrocolpopexy (RALS) with
and without concomitant robotic
assisted supra cervical hysterectomy,
symptomatic pelvic organ prolapse.

Outcomes

Uterine size, uterine bulk, histological
uterine weight, post-operative
complications, blood loss, operating time,
blood transfusions, pain at Day O and Day1

Proportion of successfully completed
salpingectomies, operating time, blood loss,
complications

Surgical complications, reoperation

Operation times, anaesthesia times,
estimated blood loss, middle-term
outcomes, perioperative and postoperative
complications

Post-operative complications, mesh
extrusion, bowel injury re-admission rate,
wound infection, post-operative hernia,
recurrent prolapse

Included
in the
meta-
analysis

Outcome measures Y/N

Ultrasound, estimated blood loss, visual N
analogue pain scale, clinical observation

Menopause Rating Scale, estimated blood M1
loss, records of operating time and blood
loss

Medical records, over-the-phone follow-up M1

Clinical records, complications, minimum M3
12-month follow-up

Subjective and objective follow-up data, X
Baden-Walker (BW) preoperative POP
grading and subjective data retrieved from
self-reported quality of life (QOL) validated
questionnaires administered preoperatively
and postoperatively.

Pelvic Floor Distress Inventory-20, Pelvic
Floor Impact Questionnaire-7
questionnaire. The PFIQ-7 contains a
urinary (UIQ), a colorectal (CRAIQ) and a
prolapse (POPIQ) rate scale; the PFDI-20 is
comprised of 3 surveys assessing prolapse
(POPDI), colorectal (CRADI) and the short
version of the urinary distress inventory
(UDI-6).

(Continues)
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TABLE 1 (Continued)

Study

ID Author

[¢) Bogani G.
etal?®

7 Bogani G.
etal?*

8 Bojahr B.
etal.®®

9 Bradley M. S.
etal.2®

10 Bretschneider
C.E.etal?’

11 Bui C. et al.>®
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Study type

Retrospective
cohort study

Retrospective
cohort study

Retrospective
cohort study

Retrospective
cohort study

Retrospective
cohort study

Prospective
cohort study

Sample
size

200

80

310

52

11779

101

Exposure

Hysterectomy for benign uterine disease
except POP (VH or LH), BMI > 30 kg/m?

VH or LH for older women >65 years,
benign uterine condition (propensity
matched)

Descensus with laparoscopic sacropexy
with mesh attachment

Robotic sacrocolpopexy, stage Il, Ill, IV
prolapse

Laparoscopic colpopexy, intraperitoneal
colpopexy, extraperitoneal colpopexy,
colpoclesis, vaginectomy, anterior repair,
posterior repair, and combined anterior-
posterior repair, pelvic organ prolapses

Prolapse of grade greater than or equal
to 2, laparoscopic promontofixation

Outcomes

Outcomes between laparoscopic (LH) and
vaginal (VH) hysterectomy operating time,
estimated blood loss, complication
development, hospital stay

Outcomes between laparoscopic (LH) and
vaginal (VH) hysterectomy operating time,
estimated blood loss, complication
development, hospital stay

Post-OP examination (months), Descensus
rezidiv/persistence, n (%), Cystocele, n (%),
Rectocele, n (%), Preoperative Urinary
Incontinence, n (%), Postoperative Urinary
Incontinence

Concomitant procedures n (%)

Robotic supracervical hysterectomy 23
(44.0)

Lysis of adhesions 21 (40.0)
Midurethral sling 5 (9.6)

Robotic salpingo-oophorectomy 5 (9.6)
Operative time, patient outcome, post-
operative complications

No complication
N =10 372
Complication

N = 1407
p-value no reoperation
N=11196
Reoperation

N = 583

p no readmission
n= 10 886
Readmission
n=893

p-value

Complications, patient satisfaction,
persistant pelvic pain requiring removal of
material, bladder injury, hematoma
formation, vaginal erosion, operative time

Outcome measures

Clinical records, follow-up treatment

Baden-Walker grade, clinical records,
readmission

Peri-operative examination and
identification of complications, anatomical
outcomes using clinical records

Retrospectively assessed clinical records

Clinical record evaluation for 1-year re-
operation, 90-day readmission, incidence
of complications

POP-Q classification, Quality of life was
evaluated using the questionnaires Pelvic
Floor Distress Inventory (PFDI 20), Pelvic
Floor Impact Questionnaire (PISQ 7) and

Included
in the
meta-
analysis
Y/N

X

M1

M1

M3
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Study

ID Author

12 Cardenas-
Trowers O.
etal.>?

13 Ceccaroni M.
etal?®

14 Cengiz H.
etal??

15 Chapman G.
C.etal®

16 Chong W.
etal®!

17 Clancy A. A.
et al.®?
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Study type

Retrospective
cohort study

Retrospective
cohort study

RCT

Retrospective
cohort study

Retrospective
cohort study

Retrospective
cohort study

Sample

size Exposure

524 Women who underwent MISCP with
LAVH, VH, LSCH and TLH

8635 Total hysterectomy via LH, VH and AH

49 Advanced uterine prolapse, VALH, VH
+ VVS

3349 Patients who underwent USLS and total

+ 484 vaginal hysterectomy (TVH-USLS), or
USLS and total laparoscopic
hysterectomy

91 480 Pelvic organ prolapse

n= 57233 Pelvic organ prolapse

Outcomes

Including operative time, length of hospital
stays, a composite outcome of 30-day
postoperative adverse events, readmission
or reoperation

Eviscerated patients

n%p

Vaginal cuff dehiscence n%

The main primary outcome measure was
apical prolapse recurrence. Secondary
results were duration of surgery, pain
score, blood loss, postoperative hospital
stay and quality of life scores related to
prolapse.

Composite complication rate
Urinary tract infection
Superficial infection

Serious complication rate
Readmission

Reoperation

Blood transfusion

Serious infectious complications
Nonhome discharge

Pneumonia

Cystotomy

Thromboembolism

Cardiac complication Reintubation
Death

Venous thromboembolism (VTE),
demographics, preclinical variables and
route of surgery.

Hospital readmission related to surgery
within 30 days

Included
in the
meta-
analysis

Outcome measures Y/N

Pelvic Organ Prolaps/Urinary Incontinence

Sexual Questionnaire (PISQ 12)

Clinical records evaluated for adverse M1

incidents, 30-day post-operative adverse

events and 90-day re-admissions

30-day post-operative follow-up for X

adverse event identification

POP quantification (POP-Q) examination X
and validated questionnaires such as the
International Consultation on Incontinence
Questionnaire Vaginal Symptoms (IVIQ-VS)
survey, Urogenital Distress Inventory

(UDI-6), Incontinence Impact

Questionnaire Short Form (11Q-7) and

Patient Global Impression of Improvement
(PGI-I).

30-day post-operative complication M1
evaluation
90-day readmission rate

X M3

(Continues)
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TABLE 1 (Continued)

Study

ID Author

18 Costantini E.
etal®®

19 Crouss T.
etal3

20 Dallas K.
et al.®°

21 Daniels S.
etal®

22 Dubinskaya A.
etal 3

23 Fairchild
etal®’

24 Fayyad A.
etal®®

25 Fayyad A. M.
etal®
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Study type

Retrospective
cohort study

Retrospective
cohort study

Cohort study

Retrospective
cohort study

Retrospective
cohort study

Qualitative

Qualitative

Qualitative

Sample
size

179

698

12 189

158

816

1557

247

70

Exposure

X

Uterovaginal prolapse

Prolapse

Hysterectomy vaginal prolapse

Uterine prolapse

Outcomes

X

Primary outcome is the success rate
according to the pelvic organ prolapse
quantification (POP-Q) system. Secondary
measures included complication rates and
patients identified as having Stages IlI-1V
prolapse and their outcomes.

Complications, a composite variable
including 21 transfusion, infection,
readmission, reoperation, bowel
obstruction/ileus, conversion to
laparotomy, bowel/bladder injury or mesh

complication. Logistic regression compared
prolapse recurrence defined as retreatment

(pessary/surgery) or postoperative POP-Q
points > 0.

Determine rates of concomitant
procedures for POP in hysterectomies
performed with POP as an indication, (2)
identify factors associated with
performance of a colpopexy at the time of
hysterectomy for POP and (3) identify the
influence of surgical complexity on
perioperative complication rates.

Postoperatively, patient symptoms,
anatomical outcomes, mesh complications
and patient global impression

General health
Prolapse impact
Role limitations
Physical limitations

Outcome measures

X

Clinical records to identify complications

Clinical records to identify complications
Readmission rate

Pre-operative evaluation included

symptoms’ assessment using the Prolpase
Quality of Life Questionnaire (P-QOL) and

objective assessment using the POP-Q
scores.

Prolapse quality of life
Questionnaire (P-QOL) and underwent
examination using pelvic organ prolapse

Included
in the
meta-
analysis
Y/N

X

M2

M1

M1

M1, M4

M2
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TABLE 1 (Continued)

Study

ID Author Study type

26 Fernandez H. Qualitative
etal !

27 Ferreira H. Qualitative
et al.®®

28 Freeman Qualitative
etal

29 Gabriel I. Qualitative
et al.*?

30 Gagnon L. H. Qualitative
etal®®

31 Giugale L. E. Qualitative
et al.*
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Sample
size

359

20

30

2158

132 + 131

654

Exposure

Benign uterine disease without prolapse
or pelvic floor relaxation.

X

Symptomatic and bothersome post-
hysterectomy vaginal vault prolapse

Women undergoing hysterectomy across
all indications (benign and malignant)
between 2001 and 2008

Women who underwent inpatient pelvic
reconstructive surgery

Women undergoing uterovaginal
prolapse repair

Outcomes

Social limitations
Personal relations
Emotions

Sleep

Severity measures

Changes in the rates of the type of
hysterectomy over time

X

The primary outcomes were the
quantitative description of point C (the
apex/vault on the pelvic organ).
Prolapse Quantification System [POP-Q]
[19] and the subjective Patient Global
Impression of Improvement [PGI-1] [20]

Peri-operative characteristics across
hysterectomy routes, demographic data of
women who underwent hysterectomy
between 2001 and 2008 and were
included versus excluded from analysis/

incidence of prolapse after different modes

of hysterectomy by type and grade of
prolapse/survival analysis across three
modes of hysterectomy with known
prolapse status

Length of stay beyond the first
postoperative day.

Composite prolapse recurrence (prolapse
beyond the hymen or retreatment with
pessary or surgery), secondary outcomes
included mesh complications, time to
recurrence and overall reoperation for

Outcome measures

quantification system (POP-Q) pre- and
post-operatively.

Women's demographic data and prolapse
grade were evaluated preoperatively using
the Pelvic Organ Prolapse Quantification
score. Postoperative pain and surgical scar
satisfaction were measured using the
visual analogue pain scale and Patient and
Observer Scar Assessment Questionnaire.

POP-Q and the PGI-I, morbidity and
quality of life (P-QOL).

X

Included
in the
meta-
analysis
Y/N

M1

M1

M1

(Continues)
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TABLE 1 (Continued)

Study

ID Author

32 Gutman R. E.
etal®®

33 Hertel H.
et al.*®

34 Houlihan S.
etal®’

35 llliano E.
etal*®

36 Izett-Kay M.
L. etal.
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Study type

Qualitative

Qualitative

Qualitative

Qualitative

Qualitative

Sample
size

74 + 76

101

206

136

1121

Exposure

Uterovaginal prolapse

Uterine and vaginal vault prolapses

Urogenital prolapse

Women who underwent laparoscopic
mesh sacrohysteropexy

Outcomes

either prolapse recurrence or mesh
complication.

Baseline POP-Q stage
Stage 2
Stage 3
Stage 4

Grade Il

Grade IllI-IV

Cystocele grade Il
Cystocele grade llI-1IV
Rectocele grade Il
Rectocele grade -1V
Urinary stress incontinence

Symptomatic recurrence prolapse, n
POPDI-6 score, median (IQR)

ANY retreatment for recurrent prolapse, n
(%)

Pessary for recurrent prolapse, repeat
surgery for recurrent prolapse
Dyspareunia

Difficulty with sexual activityt

Stopped sexual activityt Treatment for
painful intercourse

Voiding symptoms

Storage symptomes, stress urinary
incontinence, urgency urinary incontinence
Sexually active

Sexual disturbance

Constipation

Patient-reported mesh complications
requiring the removal of the hysteropexy
mesh. The use or expectant use of chronic
pain services and the new diagnosis of a
systemic autoimmune disorder. Further
secondary outcomes included subsequent
reoperation for POP and type of

Outcome measures

Pelvic organ prolapse quantification
examination and validated questionnaires
were collected at baseline and 12 months,
including the Pelvic Floor Distress
Inventory Short Form.

X

POPDI-6, UDI-6
PROMIS

The patients preoperatively completed the
self-administered Urinary Distress
Inventory Short Form (UDI-6) [14], the
Incontinence Impact Questionnaire-Short
Form (11Q-7) [15] for urinary symptoms and
the Female Sexual Function Index
Questionnaire (FSFI) for sexual
dysfunction.

X

Included
in the
meta-
analysis
Y/N

M2

M1

M1

M3

M2

ot
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TABLE 1 (Continued) E
Included )U>
[
in the [l
meta- Jul
Study Sample analysis E
ID Author Study type size Exposure Outcomes Outcome measures Y/N
procedure, reoperation for SUI, Patient
Global Impression of Improvement in
prolapse symptoms (PGI-I prolapse) and
the ‘Friends and Family test’, asking
whether participants would recommend
the surgery if undergoing treatment for the
same condition
37 Joshi V. M. Qualitative 194 Uterine prolapse in premenopausal Recurrent uterine prolapse X M2
etal.>® women Cystocele grade 2 or more 1
Rectocele
Enterocele
Cervical elongation
Tape erosion into the bladder
Wound morbidity
Bleeding
38 Khan A. Qualitative 794 + 176  x Perioperative complications and early X M1
etal’? treatment failure
39 Kotani Y. Qualitative 138 + 30 X Recurrence rate. Reoperation rate. X M3
et al.>? + 66 + 68 Cumulative recurrence rate (%).
40 Kow N. Qualitative 102 + 95 Uterine-sparing prolapse X X M2
etal>® +28 +15
41 Kuhn A. Qualitative 224 X X Participants completed a standardized M1
etal.>* physical examination and interview before
randomization to surgical groups. Prolapse
was staged using the pelvic organ prolapse
quantification (POP-Q) system, a
standardized quantitative method of
prolapse assessment
42 Kupelian A.S.  Qualitative 110 X X Pelvic Organ Prolapse Quantification Scale. M2
etal>®
43 Lauretta A. Qualitative 30 Rectal prolapse associated with genital X X X
etal.>® prolapse
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The pooled prevalence of bladder injury among women with POP
that had a hysterectomy, was 1.80% with a 95% Cl of 0.98%-3.26%.
Figure 2 shows the forest plot. Figure 3 demonstrates the pooled prev-
alence of infections was 7.11% with 95% Cl of 3.52%-13.71% by using
random-effects model. The prevalence of mesh complications, calcu-
lated through the random-effects model, was 4.88% (95% Cl: 0.25%-
50.1%), as evidenced in Figure 4. Four studies reported the prevalence
of recurrence of POP in those that had had a hysterectomy in
Figure S1. These studies reported the log-odds. of —2.05 with a 95% Cl
of —2.40 to —1.70, which was equivalent to the prevalence of 11.41%
with a 95% Cl of 8.32%-15.45%. Three studies reported a prevalence
of readmission of 3.49% (95% Cl: 2.87%-4.23%) under the fixed-effect
model among POP women that have had a hysterectomy in Figure S2.
Figure S3 illustrates the prevalence of reoperation rates under the ran-
dom effects model was 3.59% (95% Cl: 2.23%-5.79%).

Overall pooled prevalence of complications (other than recur-
rence, readmission and reoperation rates) among women with POP
that had undergone hysterectomy was 10.53% (95% Cl: 5.79%-
18.39%) using a random effects model (Figure S4). Notably, the analy-
sis revealed a high heterogeneity (1> = 97%) among the studies, attrib-
uted to variations in study type, covariates, assessment tools,
ethnicities and other contributing factors.

These provided information on the prevalence of complications in
women with POP after hysterectomy; however, it may need a further
investigation into the factors contributing to heterogeneity among

studies.

3.1.2 | Prevalence of complications among women
with vaginal prolapse that have had a hysterectomy

Only one study reported the complications of vaginal prolapse surgery
in patients who had undergone a hysterectomy prior to their current
POP diagnosis and management. The prevalence of POP recurrence
was 14.2%, the reoperation rate was 6.5%, bladder injury was 1.6%,
mesh complications were 1.2% and overall complications were 4.0%.

3.2 | Subgroup analysis

A subgroup analysis was conducted based on geographical regions
correlated with the seven symptoms of bladder injury, infections,
mesh complications, recurrence rates, readmission rates, reoperation
rates and overall complications (other than recurrence, readmission

and reoperation rates).

3.21 | Prevalence of complications among women
who underwent pelvic organ prolapse surgery with
hysterectomy in different geographical locations

Among patients with POP who had hysterectomies, studies in the

Americas (mainly the United States) reported a higher prevalence

of each symptom, followed by Europe and Australia. The preva-
lence of most symptoms was lower in the Americas and Australia.
Due to the small number of subgroup studies, conclusions may be
biased; therefore, we focused on data from one subgroup. Four
studies from Europe and the Americas reported recurrence, with a
combined prevalence of 11.4% and a 95% Cl of 7.52%-16.94%,
which was the highest among all complications. This suggested
that recurrence is more prevalent in Europe and the Americas (see
Figure S17).

3.2.2 | Prevalence of complications among women
who underwent pelvic organ prolapse surgery without
hysterectomy in different geographical locations

In patients with pelvic organs who have not undergone hysterectomy,
the small number of studies may lead to a bias in conclusion; thus, we
only focused on one subgroup. Four studies from the Americas,
Europe, Australia and Asia reported overall complications, with a com-
bined prevalence of 8.94% and a 95% Cl of 2.46%-27.69%. the first

highest prevalence of all symptoms (see Figure 518).

3.2.3 | Prevalence of complications among women
with pelvic organ prolapse using different surgical
methods

In POP patients undergoing hysterectomy, we analysed several
studies to determine overall complications. The prevalence of
overall complications was 11.01% (95% Cl: 3.49%-29.94%) at lapa-
roscopic surgery, 40.37% in one study in robotic surgery, 8.17%
(95% Cl: 2.15%-26.50%) in abdominal surgery and 8.39% (95% Cl:
3.77%-17.51%) in vaginal surgery (see Figure S19). Laparoscopic,
abdominal and vaginal surgery had relatively low overall complica-
tion rates, but this does not mean that they were without risk.
Robotic surgery had a relatively high complication rate, but the
data came from only one study, and thus it may have some limita-
tions that need to be revalidated when more studies are
undertaken.

In patients with POP who had not undergone hysterectomy, we
also focused on overall complications. The pooled prevalence of over-
all complications was 7.80% (95% Cl of 1.87%-27.49%) at laparo-
scopic surgery, 19.32% for abdominal surgery and 51.32% for vaginal
surgery (see Figure S20). The prevalence of overall complications
appears to be higher in abdominal and vaginal surgery than in laparo-
scopic surgery. However, as this came from a small number of studies,
this could have prejudiced the figures , and further studies need to be
undertaken.

The OR for recurrence between POP patients who had under-
gone hysterectomy and POP patients who had not undergone hyster-
ectomy with laparoscopic surgery was 0.40 (95% Cl: 0.24-0.67). The
OR was 0.88 (95% Cl: 0.43-1.80) for abdominal surgery and 2.01
(95% Cl: 1.05-3.85) for vaginal surgery (see Figure S21).
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Study TE SE(TE)

Bradley M. S. etal -3.2189 0.7211

Dubinskaya A. et al

Fayyad A. et al -4.1068 05041 —=—
Freeman et al -3.9512 1.0096 —F——
Gabriel l. et al -47782 02367 =
Hertel H. et al

Random effects model (HK) <>

-3.6826 0.2264 a
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FIGURE 2
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2 0 2 4

Forest plot showing the log odds of bladder injury among pelvic organ prolapse (POP) women that have had a hysterectomy.
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FIGURE 3 Forest plot showing the log odds of infections among pelvic organ prolapse (POP) women that have had a hysterectomy.

3.3 | Publication bias

Egger’s test was used to determine publication bias. The p values were
calculated based on Egger’s test . As shown, studies reporting symp-
toms of overall complications have no significant bias (see Figures 524
and S25).

4 | DISCUSSION

Outcomes following different surgical approaches were reported
applying a predetermined set of criteria. Some studies focused on
comparison of outcomes in-between trial and control groups, depict-
ing further applicability and failures themselves. In such situations,
controlling extraneous variables could not be possible because of the
unadjusted propensity across samples. 3¢

Some studies applied precautions prophylactically for achieving
better post-operative outcomes. It was observed that many studies
were conducted retrospectively using clinical records of the study par-
ticipants over a prolonged period of time, which limited the identifica-
tion of some important outcomes. Although in prospective studies,
most of the outcomes were limited to peri-operative complications,
30-day post-operative complications, 90-day readmission rates and
1-year recurrence rates, they did provide short-term and middle-term

outcomes that could be of clinical relevance.

Considering surgical approaches, the majority of studies focused
on minimally invasive surgical approaches, including vaginal, laparo-
scopic, robotic or vaginally assisted laparoscopic approaches to sur-
gery, rather than open abdominal route. Though the routes of surgery
were often predetermined, it is important to note that one study
reported that modification of the route of surgery could be achieved
for those requiring a hysterectomy at the time of POP surgery by
administering GnRh agonists preoperatively to debulk the uterine
mass, thus facilitating a vaginal approach rather than an open abdomi-
nal approach.

The efficacy and success of different surgical approaches were
evaluated using various study designs, such as retrospective cohort
studies, RCTs and prospective observational studies. To evaluate effi-
cacy and/or success, commonly measured outcomes of the majority
of the studies reviewed were peri-operative complications, such as
pelvic organ damage, estimated blood loss, blood transfusions and
post-operative assessments of duration of hospital stay, operating
time and 30-day post-operative complications (such as infections,
readmission, re-operative and recurrence rates, mesh-associated pain
and discomfort, and other quality of life issues affecting women). In
POP surgery, the vaginal route was the most preferred minimally inva-
sive surgical approach with less post-operative complications. Despite
this, 18 studies showed preference for laparoscopic surgery #-2°. The
studies intimated that this approach was the most effective technique

for performing hysterectomies, in those with POP, among women
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FIGURE 4 Forest plot showing the log odds of mesh complications among pelvic organ prolapse (POP) women that have had a

hysterectomy.

older than 65 years of age and with high BMI (obese women), with or
without mesh augmentation. This could simply be due to a surgeon’s
preference rather than better clinical outcomes. Robotic-assisted
approaches such as mesh-augmented sacrocolpopexies demonstrated
no difference in operating time and peri-operative and post-operative
complications when compared with laparoscopic approaches.

Performing hysterectomy at the time of POP surgery is common,
but over the last two decades, uterine preservation has become de
rigeur. This was often in association with mesh augmentation to treat
the prolapse. Although POP surgery has its associated complications,
as discussed above, hysterectomy as a stand-alone procedure has
inherent risks and complications. Surgical approaches remain as dis-
cussed previously, but the type of hysterectomy (total or sub-total,
with or without removal of the fallopian tubes and/or ovaries) can
have a bearing on outcomes.These include complications related
directly to surgery such as excessive bleeding requiring blood transfu-
sion, moderate bleeding without the necessity for a transfusion, surgi-
cal site infection, urinary tract infection, kidney infections and organ
rupture such as perforated bowel. There are also indirect effects of
the surgery, such as mental health impact due to low mood, anxiety,
depression and cognitive disturbance. Both direct and indirect compli-
cations were identified among the patient groups studied.

The majority (n = 29) of studies on POP surgery identified post-
operative infections, recurrence rates and re-operation rates as an
outcome of the intervention applied. However, there were many
extraneous factors associated with the subjects studied. These
included varying surgical techniques, experience of performing sur-
geons, different physical and physiological characteristics of the sam-
ple studied, missing data in retrospective studies, prophylactic
antibiotic usage and risks associated with study subjects. Some stud-
ies demonstrated vague outcome measures, and therefore, success or
efficacy had to be evaluated carefully when attempting to compare
different surgical techniques and several types of POP operations.
Considering surgical techniques, the majority of the POP surgery
studies considered total hysterectomies rather than partial or radical
hysterectomies. However, the decision depended on the diagnosis
and the patient’s clinical picture. For example, in those having POP
surgery and in whom there was an associated risk of ovarian cancer,

prophylactic salpingectomies were performed.

Surgical techniques employed also varied depending on the symp-
tomatology of the POP, severity of the disease, availability of suitable
facilities and instruments, available best practice approaches and
research evidence.

Although most studies focused on short-term outcomes, some
studies (n = 10) identified middle-term and long-term outcomes and
associated factors of those outcomes. Significantly, recurrence and/or
re-operation rates following failures in POP surgical interventions or
mesh-associated pain and discomfort following mesh-augmented POP
surgery have resulted in further medical and surgical interventions.
Mesh-augmented vaginal prolapse surgery is now uncommon in the
United Kingdom, following the publication of the NICE (National Insti-
tute for Health and Care Excellence) guidelines’ recommendations in
2019, where mesh insertion was deemed to be only for research pur-
poses and not for general widespread use. This was further supported
by the widespread moratorium on mesh in all POP surgery by the
Cumberlege Report First Do No Harm in 2020. It has also impacted
the uptake of mesh-augmented abdominal prolapse surgery (using lap-
aroscopic, robotic or open approaches), though surgeons still accept it
to continue to use mesh in such cases.?’ However, increasingly,
patients are not keen to have mesh inserted for any reason, and thus,

18-20

in years to come, the use of laparoscopic and robotic approaches

to mesh-augmented POP surgery may decline.

5 | LIMITATIONS

It is vital to acknowledge the lack of uniformity with health and clinical
outcome reporting in the studies. The lack of medical histories and
comorbidities, as well as any previous surgeries, were another issue.
Histories around normal deliveries, miscarriages and those that did
not have children are vital to compare and contrast complications and
outcomes for those with POP or vaginal prolapse. BMI and meno-
pausal status were often not reported, despite this being a vital com-
ponent clinically when assessing complications and associated quality
of life. Based on the available evidence, POP appears to be a multifac-
torial yet poorly understood condition with a complex pathology and
aetiology. The lack of data describing the psychosocial dysfunction

and contextual factors that could provide valuable insight to
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healthcare professionals to improve health and clinical outcomes
could be a barrier to improve both clinical and patient-reported out-
comes. Most studies took place within high-income countries with a
Caucasian population. Lack of low-middle-income country participa-
tion and representation of all ethnicities and races within high-income
countries are a barrier to promoting health equality and equity. Meth-
odological rigour, including optimal study design and statistical
approaches, should be considered for future studies, including the use
of validated questionnaires, longer follow-up periods and quantifiable
measures such as mean, standard deviation, interquartile range and
model parameters using random-effect or fixed-effect models. The
use of social media platforms and multilingual tools could improve
representation of underserved populations when studies are con-

ducted within high-income countries.

6 | CONCLUSION

It is evident that high-quality evidence is lacking, and this is a limiting
factor to better understand diagnostic and treatment methods for
women with POP. The negative experiences of POP patients require
support to significantly improve their quality of life and reduce the
prevalence and severity of complications. Future studies would bene-
fit from better study designs, clearer definitions for clinical and
patient-reported outcomes, long-term follow-up outcomes, represen-
tation of different healthcare systems and ethnicities, and the use of

statistically significant sample sizes.

AUTHOR CONTRIBUTIONS

Gayathri Delanerolle, Peter Phiri and Sohier Elneil conceptualized this
manuscript. Jian Qing Shi, Tharanga Mudalige, Vindya Pathiraja, Shugqi
Wou, Ruishu Zhang and Gayathri Delanerolle conducted the analysis.
All authors critically appraised and commented on all versions of the

manuscript. All authors read and approved the final manuscript.

AFFILIATIONS

1University of Ruhuna, Matara, Sri Lanka

2Southern Health NHS Foundation Trust, Southampton, UK
SUniversity of Birmingham, Birmingham, UK

“4Southern University of Science and Technology, Shenzhen, China
SUniversity of Coventry, Coventry, UK

éUniversity of Sheffield, Sheffield, UK

“Manchester Metropolitan University, Manchester, UK
8University of Edinburgh, Edinburgh, Scotland, UK

?Department of Women'’s and Children’s Health, University of
Liverpool, Liverpool, UK

1OLiverpool Women's Hospital Foundation NHS Trust, Liverpool, UK
11University of Aberdeen, Aberdeen, Scotland, UK

2No affiliation

13Nnamdi Azikiwe University, Nnewi, Nigeria

14Sibu Hospital, Sibu, Sarawak, Malaysia

15University of Campinas, UNICAMP, Campinas, Brazil

1peshawar Medical College, Riphah International University,
Islamabad, Pakistan

17Sultan Qaboos University, Muscat, Oman

18KK Women's and Children’s Hospital, Singapore

YNational Centre for Applied Mathematics, Shenzhen, China
29University of Southampton, Southampton, UK

21University College London Hospitals NHS Foundation Trust,
London, UK

22|nstitute for Women'’s Health, Faculty of Population Health

Sciences, University College London, London, UK

ACKNOWLEDGEMENTS
Not applicable.

CONFLICT OF INTEREST STATEMENT

All authors report no conflict of interest. The views expressed are
those of the authors and not necessarily those of the NHS, the
National Institute for Health Research, the Department of Health and
Social Care or the academic institutions.

DATA AVAILABILITY STATEMENT
Not applicable.

ORCID
Gayathri Delanerolle " https://orcid.org/0000-0002-9628-9245
https://orcid.org/0000-0001-7504-3249

https://orcid.org/0000-0001-6198-

Kristina Potocnik

Cristina Laguna Benetti-Pinto

5593
Sohier Elneil = https://orcid.org/0000-0002-9047-5418
REFERENCES

1. Haylen BT, Maher CF, Barber MD, Camargo SFM, Dandolu V,
Digesu A, et al. An International Urogynaecology Association (IUGA)
/International Continence Society (ICS) joint report on the terminol-
ogy for female pelvic organ prolapse (POP). Int Urogynecol J. 2016;
27(2):165-94. PMID: Erratum, 2016, 27(4): 655-684; Neurourol
Urodyn, 2016, 35(2):137-168.

2. Ramesh B, Rani I, Rao KR. Uterovaginal Prolapse. In: Operations in
Obstetrics and Gynecology: Text and Atlas. Jaypee Brothers Medical
Publishers (P) Ltd; 2020;134-56. https://doi.org/10.5005/jp/books/
18568

3. Delancey J. Pelvic floor anatomy and pathology. In: Biomechanics of
the female pelvic floor Elsevier; 2016. p. 13-51. https://doi.org/10.
1016/B978-0-12-803228-2.00002-7

4. Gyhagen M, Al-Mukhtar Othman J, Akervall S, Nilsson 1, Milsom |.
The symptom of vaginal bulging in nulliparous women aged 25-64
years: a national cohort study. Int Urogynecol J. 2019;30(4):639-47.
https://doi.org/10.1007/s00192-018-3684-5
Collins S, Lewicky-Gaupp C. Pelvic organ prolapse. Gastroenterol
Clin. 2022;51(1):177-93. https://doi.org/10.1016/j.gtc.2021.10.011

6. Bo K, Frawley HC, Haylen BT, Abramov Y, Almeida FG,
Berghmans B, et al. An International Urogynecological Association
(IUGA)/International Continence Society (ICS) joint report on the ter-
minology for the conservative and nonpharmacological management
of female pelvic floor dysfunction. Int Urogynecol J. 2017;28(2):
191-213. https://doi.org/10.1007/500192-016-3123-4

25UR0IT suowwo)) AAnear) ajqearidde ayy q pautaaos are SA[RNIE YO asn JO sa[nI 10y AIRIqUT dUIUQ AJ[IA UO (SUONIPUOI-PUB-SULIN)/ WO K[1m" AIeaqI[aur[uoy/:sdny) suonipuoy) pue SWId L, oY) 3RS “[$707/z1/81] uo Areiquy auruQ A3[1p I1S9L £Q $94°209G/2001°01/10p/wod Kaim: Areiqriaurjuo-sjeuinol-nfq//:sdny woiy paprojumod ‘0 ‘97S+889T



w |

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.
20.

21

22.

23.

MUDALIGE et AL.

Arnouk A, De E, Rehfuss A, Cappadocia C, Dickson S, Lian F. Physi-
cal, complementary, and alternative medicine in the treatment of pel-
vic floor disorders. Curr Urol Rep. 2017;18(6):1-13. https://doi.org/
10.1007/s11934-017-0694-7

Mancini V, d’Altilia N, Falagario U, Martino L, Annese P, Busetto GM,
et al. Comparison of sacrocolpopexy versus lateral colposuspension
in pelvic organ prolapse surgery. J Urol Ren Dis. 2022;7:1281.
Pandeva |, Slack M. Surgical management of complications after uro-
gynaecological surgery. In: Pelvic floor disorders: a multidisciplinary
textbook; 2021. p. 1097-113.

Muller N. Pelvic organ prolapse: a patient-centred perspective on
what women encounter seeking diagnosis and treatment. Austr
New Zealand Continence J. 2010;16(3).

Ark C, Glngordik K, Celebi I, Celikkol O. Experience with
laparoscopic-assisted vaginal hysterectomy for the enlarged uterus.
Arch Gynecol Obstet. 2009;280(3):425-30. https://doi.org/10.
1007/s00404-009-0944-0

Robinson WR, Mathias JG, Wood ME, Anderson LG, Howard AG,
Carey ET, et al. Ethnoracial differences in premenopausal hysterec-
tomy: the role of symptom severity. Obstet Gynecol. 2022. https://
doi.org/10.1097/A0G.0000000000005225

Antosh DD, High R, Brown HW, Oliphant SS, Abed H, Philip N, et al.
Feasibility of prophylactic salpingectomy during vaginal hysterec-
tomy. Am J Obstet Gynecol. 2017;217(5):605.e1-e5. https://doi.
org/10.1016/j.ajog.2017.07.017

Arsene E, Giraudet G, Lucot JP, Rubod C, Cosson M. Sacral colpo-
pexy: long-term mesh complications requiring reoperation(s). Int Uro-
gynecol J. 2015;26(3):353-8. https://doi.org/10.1007/s00192-014-
2514-7

Aydin S, Ates S, Gokmen Karasu AF, Arioglu C. Short and middle-
term outcomes of vaginally assisted laparoscopic sacropolpopexy.
Low Urin Tract Symptoms. 2021;13(2):291-8. https://doi.org/10.
1111/Iuts. 12369

Barboglio PG, Toler AJ, Triaca V. Robotic sacrocolpopexy for the
management of pelvic organ prolapse: a review of midterm surgical
and quality of life outcomes. Female Pelvic Med Reconstr Surg.
2014;20(1):38-43. https://doi.org/10.1097/SPV.
0000000000000047

Borenstein M, Hedges LV, Higgins JP, Rothstein HR. A basic intro-
duction to fixed-effect and random-effects models for meta-analysis.
Res Synth Methods. 2010;1(2):97-111. https://doi.org/10.1002/
jrsm.12

Margossian H, Walters MD, Falcone T. Laparoscopic management of
pelvic organ prolapse. Eur J Obstet Gynecol Reprod Biol. 1999;85(1):
57-62. https://doi.org/10.1016/S0301-2115(98)00283-8

Deprest J, Page A-S, Wolthuis A, Housmans S. Laparoscopic pelvic
floor surgery. In: Pelvic floor disorders: a multidisciplinary textbook;
2021. p. 695-707.

Alkatout |, Mettler L. Practical manual for laparoscopic & hystero-
scopic gynecological surgery Jaypee Brothers Medical Publishers;
2019.

Independent Medicines and Medical Devices Safety Review. First Do
No Harm: The report of the Independent Medicines and Medical
Devices Safety Review. Department of Health and Social Care.
2020. ISBN 978-1-5272-6567-7.

Elzaher MA, Moawad A, Madkour WA, Ali M, Salah Eldin Abdel
Hamid AM, Zaheer H. Does medical debulking with gonadotrophin-
releasing hormone agonist facilitate vaginal hysterectomy with a
moderate enlarged uterus? A randomized control study. Eur J Obstet
Gynecol Reprod Biol. 2013;169(2):326-30. https://doi.org/10.1016/
j.ejogrb.2013.03.007

Bogani G, Cromi A, Serati M, Di Naro E, Casarin J, Pinelli C, et al. Lap-
aroscopic and vaginal approaches to hysterectomy in the obese. Eur
J Obstet Gynecol Reprod Biol. 2015;189:85-90. https://doi.org/10.
1016/j.ejogrb.2015.02.035

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

Bogani G, Cromi A, Uccella S, Serati M, Casarin J, Pinelli C, et al. Lap-
aroscopic versus vaginal hysterectomy for benign indications in
women aged 65 years or older: propensity-matched analysis. Meno-
pause. 2015;22(1):32-5. https://doi.org/10.1097/GME.
0000000000000263

Bojahr B, Tchartchian G, Waldschmidt M, Schollmeyer T, De
Wilde RL. Laparoscopic sacrocolpopexy: a retrospective analysis of
perioperative complications and anatomical outcomes. JSLS. 2012;
16(3):428-36. https://doi.org/10.4293/
108680812X13462882736132

Bradley MS, Kantartzis KL, Lowder JL, Winger D, Wang L,
Shepherd JP. Adoption of robotic sacrocolpopexy at an academic
institution. JSLS. 2014;18(3):e2014.00237. https://doi.org/10.4293/
JSLS.2014.00237

Bretschneider CE, Scales CD Jr, Osazuwa-Peters O, Sheyn D,
Sung V. Adverse outcomes after minimally invasive surgery for pelvic
organ prolapse in women 65 years and older in the United States. Int
Urogynecol J. 2022;33(9):2409-18. https://doi.org/10.1007/
s00192-022-05238-x

Ceccaroni M, Berretta R, Malzoni M, Scioscia M, Roviglione G,
Spagnolo E, et al. Vaginal cuff dehiscence after hysterectomy: a
multi-center retrospective study. Eur J Obstet Gynecol Reprod Biol.
2011;158(2):308-13. https://doi.org/10.1016/j.ejogrb.2011.05.013

Cengiz H, Yildiz S, Alay |, Kaya C, Eren E, lliman DE. Vaginal-assisted
laparoscopic sacrohysteropexy and vaginal hysterectomy with vagi-
nal vault suspension for advanced uterine prolapse: 12-month pre-
liminary results of a randomized controlled study. Gynecol Minim
Invasive Ther. 2021;10(1):30-6. https://doi.org/10.4103/GMIT.
GMIT_126_19

Chapman GC, Slopnick EA, Roberts K, Sheyn D, Wherley S,
Mahajan ST, et al. National analysis of perioperative morbidity of
vaginal versus laparoscopic hysterectomy at the time of uterosacral
ligament suspension. J Minim Invasive Gynecol. 2021;28(2):275-81.
https://doi.org/10.1016/j.jmig.2020.05.015

Chong W, Bui AH, Menhaji K. Incidence, and risk factors for venous
thromboembolism events after different routes of pelvic organ pro-
lapse repairs. Am J Obstet Gynecol. 2020;223(2):268.e1-e26.
https://doi.org/10.1016/j.ajog.2020.05.020

Clancy AA, Chen |, Pascali D, Minassian VA. Surgical approach, and
unplanned readmission following pelvic organ prolapse surgery: a
retrospective cohort study using data from the National Surgical
Quality Improvement Program Database (NSQIP). Int Urogynecol J.
2021;32(4):945-53. https://doi.org/10.1007/s00192-020-04505-z

Costantini E, Zucchi A, Lazzeri M, Del Zingaro M, Vianello A,
Porena M. Managing mesh erosion after abdominal pelvic organ pro-
lapse repair: ten years’ experience in a single center. Urol Int. 2011;
86(4):419-23. https://doi.org/10.1159/000324243

Crouss T, Sharma S, Smith D, Hunter K, Perry R, Lipetskaia L. Vaginal
hysterectomy rates before and after implementation of a multiple-
tier intervention. Obstet Gynecol. 2021;137(4):641-7. https://doi.
org/10.1097/A0G.0000000000004318

Daniels S, Robson D, Palacz M, Howell S, Nguyen T, Behnia-
Willison F. Success rates and outcomes of laparoscopic mesh sacro-
hysteropexy. Aust N Z J Obstet Gynaecol. 2020;60(2):244-9.
https://doi.org/10.1111/ajo.13104

Dubinskaya A, Hernandez-Aranda D, Wakefield DB, Shepherd JP.
Comparing laparoscopic and robotic sacrocolpopexy surgical out-
comes with prior versus concomitant hysterectomy. Int Urogynecol
J. 2020;31(2):401-7. https://doi.org/10.1007/s00192-019-04017-5
Fairchild PS, Kamdar NS, Berger MB, Morgan DM. Rates of colpo-
pexy and colporrhaphy at the time of hysterectomy for prolapse.
Am J Obstet Gynecol. 2016;214(2):262.e1-e7. https://doi.org/10.
1016/j.ajog.2015.08.053

Fayyad A, Harris R, lbrahim S. Two-year anatomical and functional
outcomes of laparoscopic sacrocolpopexy using light-weight Y

25UR0IT suowwo)) AAnear) ajqearidde ayy q pautaaos are SA[RNIE YO asn JO sa[nI 10y AIRIqUT dUIUQ AJ[IA UO (SUONIPUOI-PUB-SULIN)/ WO K[1m" AIeaqI[aur[uoy/:sdny) suonipuoy) pue SWId L, oY) 3RS “[$707/z1/81] uo Areiquy auruQ A3[1p I1S9L £Q $94°209G/2001°01/10p/wod Kaim: Areiqriaurjuo-sjeuinol-nfq//:sdny woiy paprojumod ‘0 ‘97S+889T



MUDALIGE ET AL.

1 v

39.

40.

41.

42.

43.

a4,

45.

46.

47.

48.

49.

50.

51.

shaped mesh for post hysterectomy vaginal prolapse. Eur J Obstet
Gynecol Reprod Biol. 2022;270:139-43. https://doi.org/10.1016/j.
ejogrb.2022.01.003

Fayyad AM, Siozos CS. Safety and one-year outcomes following vag-
inally assisted laparoscopic uterine sacropexy (VALUES) for advanced
uterine prolapse. NeurourolUrodyn. 2014;33(3):345-9. https://doi.
org/10.1002/nau.22433

Ferreira H, Ferreira C, Nogueira-Silva C, Tome A, Guimaraes S,
Correia-Pinto J. Minilaparoscopic versus conventional laparoscopic
sacrocolpopexy: a comparative study. J Laparoendosc Adv Surg Tech
a.2016;26(5):386-92. https://doi.org/10.1089/lap.2015.0381
Freeman RM, Pantazis K, Thomson A, Frappell J, Bombieri L,
Moran P, et al. A randomised controlled trial of abdominal versus lap-
aroscopic sacrocolpopexy for the treatment of post-hysterectomy
vaginal vault prolapse: LAS study. Int Urogynecol J. 2013;24(3):377-
84. https://doi.org/10.1007/s00192-012-1885-x

Gabriel |, Kalousdian A, Brito LG, Abdalian T, Vitonis AF,
Minassian VA. Pelvic organ prolapse after 3 modes of hysterectomy:
long-term follow-up. Am J Obstet Gynecol. 2021;224(5):496.e1-
e10. https://doi.org/10.1016/j.ajog.2020.11.008

Gagnon LH, Tang S, Brennand E. Predictors of length of stay after
urogynecological surgery at a tertiary referral center. Int Urogynecol
J. 2017;28(2):267-73. https://doi.org/10.1007/s00192-016-3124-3
Giugale LE, Melnyk Al, Ruppert KM, Napoe GS, Lavelle ES,
Bradley MS. Total vaginal hysterectomy with uterosacral ligament
suspension compared with supracervical hysterectomy with sacro-
cervicopexy for uterovaginal prolapse. Obstet Gynecol. 2021;138(3):
435-42. https://doi.org/10.1097/A0G.0000000000004484
Gutman RE, Rardin CR, Sokol ER, Matthews C, Park AJ, Iglesia CB,
et al. Vaginal and laparoscopic mesh hysteropexy for uterovaginal
prolapse: a parallel cohort study. Am J Obstet Gynecol. 2017;216(1):
38.el-el1. https://doi.org/10.1016/j.ajog.2016.08.035

Hertel H, Grussner S, Kotsis S, Hillemanns P. Vaginal sacrocolporec-
topexy for the surgical treatment of uterine and vaginal vault pro-
lapses confirmation of the surgical method and perioperative results
of 101 cases. Arch Gynecol Obstet. 2012;286(6):1463-71. https://
doi.org/10.1007/s00404-012-2495-z

Houlihan S, Kim-Fine S, Birch C, Tang S, Brennand EA. Uterosacral
vault suspension (USLS) at the time of hysterectomy: laparoscopic
versus vaginal approach. Int Urogynecol J. 2019;30(4):611-21.
https://doi.org/10.1007/s00192-018-3801-5

llliano E, Giannitsas K, Costantini E. Comparison between laparo-
scopic sacrocolpopexy with hysterectomy and hysteropexy in
advanced urogenital prolapse. Int Urogynecol J. 2020;31(10):2069-
74. https://doi.org/10.1007/s00192-020-04260-1

Izett-Kay ML, Aldabeeb D, Kupelian AS, Cartwright R, Cutner AS,
Jackson S, et al. Long-term mesh complications and reoperation after
laparoscopic mesh sacrohysteropexy: a cross-sectional study. Int
Urogynecol J. 2020;31(12):2595-602. https://doi.org/10.1007/
s00192-020-04396-0

Joshi VM, Otiv SR, Dagade VB, Borse M, Majumder RN,
Shrivastava M, et al. Pectineal ligament hysteropexy for uterine pro-
lapse in premenopausal women by open and laparoscopic approach in
Indian urban and rural centers. Female Pelvic Med Reconstr Surg.
2015;21(4):215-9. https://doi.org/10.1097/SPV.0000000000000179
Khan A, Alperin M, Wu N, Clemens JQ, Dubina E, Pashos CL, et al.
Comparative outcomes of open versus laparoscopic sacrocolpopexy
among Medicare beneficiaries. Int Urogynecol J. 2013;24(11):1883-
91. https://doi.org/10.1007/s00192-013-2088-9

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Kotani Y, Murakamsi K, Kai S, Yahata T, Kanto A, Matsumura N.
Comparison of surgical results and postoperative recurrence rates by
laparoscopic sacrocolpopexy with other surgical procedures for man-
aging pelvic organ prolapse. Gynecol Minim Invasive Ther. 2021;
10(4):221-5. https://doi.org/10.4103/GMIT.GMIT_127_20

Kow N, Goldman HB, Ridgeway B. Uterine conservation during pro-
lapse repair: 9-year experience at a single institution. Female Pelvic
Med Reconstr Surg. 2016;22(3):126-31. https://doi.org/10.1097/
SPV.0000000000000221

Kuhn A, Hausermann A, Brandner S, Herrmann G, Schmid C,
Mueller MD. Sexual function after sacrocolpopexy. J Sex Med. 2010;
7(12):4018-23. https://doi.org/10.1111/j.1743-6109.2010.01872.x
Kupelian AS, Vashisht A, Sambandan N, Cutner A. Laparoscopic wrap
round mesh sacrohysteropexy for the management of apical pro-
lapse. Int Urogynecol J. 2016;27(12):1889-97. https://doi.org/10.
1007/s00192-016-3054-0

Lauretta A, Bellomo RE, Galanti F, Tonizzo CA, Infantino A. Laparo-
scopic low ventral rectocolpopexy (LLVR) for rectal and rectogenital
prolapse surgical technique and functional results. Tech Coloproctol.
2012;16(6):477-83. https://doi.org/10.1007/s10151-012-0918-2
Copas J, Shi JQ. Meta-analysis, funnel plots and sensitivity analysis.
Biostatistics. 2000;1(3):247-62. https://doi.org/10.1093/
biostatistics/1.3.247

Bui C, Ballester M, Chéreau E, Guillo E, Darai E. Functional results
and quality of life of laparoscopic promontofixation in the cure of
genital prolapse. Gynecol Obstet Fertil. 2010; 38 (10):563-8. https://
doi.org/10.1016/j.gyobfe.2010.06.001

Cardenas-Trowers O, Ryan Stewart J, Meriwether KV, Francis SL,
Gupta A. Perioperative Outcomes of Minimally Invasive Sacrocolpo-
pexy Based on Route of Concurrent Hysterectomy: A Secondary
Analysis of the National Surgical Quality Improvement Program
Database. J Minim Invasive Gynecol. 2020; 27 (4): 953-8. https://
doi.org/10.1016/j.jmig.2019.08.010

Dallas K, Taich L, Kuhlmann P, Rogo-Gupta L, Eilber K, Anger JT,
Scott VJ. Supracervical Hysterectomy Is Protective against Mesh
Complications after Minimally Invasive Abdominal Sacrocolpopexy:
A Population-Based Cohort Study of 12,189 Patients. J Urol. 2022;
207 (3): 669-76. https://doi.org/10.1097/JU.0000000000002262
Fernandez H, Anquetil C, Capella-Allouc S, Frydman R, Gomel V.
Hysterectomy for benign uterine disease: the effect of the introduc-
tion of laparoscopic-assisted hysterectomy on the selection of surgi-
cal access. Gynaecological Endoscopy. 2001; 9 (3): 167-74. https://
doi.org/10.1046/j.1365-2508.2000.00332.x

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Mudalige T, Pathiraja V,

Delanerolle G, Cavalini H, Wu S, Taylor J, et al. Systematic
review and meta-analysis of the pelvic organ prolapse and
vaginal prolapse among the global population. BJUI Compass.
2024. https://doi.org/10.1002/bco2.464

25UR0IT suowwo)) AAnear) ajqearidde ayy q pautaaos are SA[RNIE YO asn JO sa[nI 10y AIRIqUT dUIUQ AJ[IA UO (SUONIPUOI-PUB-SULIN)/ WO K[1m" AIeaqI[aur[uoy/:sdny) suonipuoy) pue SWId L, oY) 3RS “[$707/z1/81] uo Areiquy auruQ A3[1p I1S9L £Q $94°209G/2001°01/10p/wod Kaim: Areiqriaurjuo-sjeuinol-nfq//:sdny woiy paprojumod ‘0 ‘97S+889T



	Systematic review and meta‐analysis of the pelvic organ prolapse and vaginal prolapse among the global population
	Abstract
	1  |  INTRODUCTION
	2  |  METHODS
	2.1  |  Aim
	2.2  |  Search strategy
	2.3  |  Eligibility criteria
	2.4  |  Data extraction and synthesis
	2.5  |  Statistical analysis plan
	2.6  |  Outcomes
	2.7  |  Risk of bias (quality assessment)
	2.8  |  Data analysis

	3  |  RESULTS
	3.1  |  Categorization
	3.1.1  |  Prevalence of complications among women with pelvic organ prolapse who underwent vaginal hysterectomy as part of ...
	3.1.2  |  Prevalence of complications among women with vaginal prolapse that have had a hysterectomy

	3.2  |  Subgroup analysis
	3.2.1  |  Prevalence of complications among women who underwent pelvic organ prolapse surgery with hysterectomy in differen...
	3.2.2  |  Prevalence of complications among women who underwent pelvic organ prolapse surgery without hysterectomy in diffe...
	3.2.3  |  Prevalence of complications among women with pelvic organ prolapse using different surgical methods

	3.3  |  Publication bias

	4  |  DISCUSSION
	5  |  LIMITATIONS
	6  |  CONCLUSION
	AUTHOR CONTRIBUTIONS
	AFFILIATIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION


