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Comparison of concomitant hysterectomy
and uterine preservation for pelvic floor
reconstruction using transvaginal mesh

in the treatment of POP: a systematic review
and meta-analysis

Jicheng Lou'? and Feng Guo®"

Abstract

Objectives This study aimed to summarize the evidence available in the published literature on concomitant
hysterectomy versus uterine preservation in the treatment of pelvic organ prolapse (POP) and to clarify whether
uterine removal should be performed during pelvic floor reconstructive surgery using transvaginal mesh (TVM).

Methods The literature search strategy was specifically designed to identify articles investigating the comparison of
concomitant hysterectomy and uterine preservation in pelvic floor reconstruction using TVM. The database search
spanned from their inception until March 2024. The literature selection and data collection processes were guided by
predetermined inclusion and exclusion criteria. The included studies were independently evaluated by two reviewers,
and a meta-analysis was conducted utilizing RevMan 5.4.

Results Eleven retrospective studies involving 1341 patients were selected for meta-analysis. The results showed
no statistically significant differences in the objective cure rate or the risk of recurrence between concomitant
hysterectomy and uterine preservation. Compared to uterine preservation, concomitant hysterectomy surgery was
associated with extended operative duration (MD 31.59, 95% Cl 19.49—-43.68, p <0.00001), longer hospital stay (MD
1.29,95% Cl 0.67 —1.92, p<0.0001), increased intraoperative blood loss (MD 62.52, 95% Cl 30.18 —94.86, p=0.0002),
reduced PISQ-12 scores (MD -5.99, 95% Cl -9.70 to -2.28, p=0.002), decreased postoperative total vaginal length (MD
-0.66,95% Cl -1.14 to -0.18, p=0.007), and higher risk of mesh exposure (RR 1.95,95% Cl 1.18-3.23, p=0.009).

Conclusions Uterine sparing surgery using TVM compared to concomitant hysterectomy surgery using TVM showed
equally effective in the treatment of POP at short and medium term follow-up. But uterine preservation could reduce
intraoperative blood loss, operative duration, and duration of hospitalization. In addition, uterine sparing surgery is
beneficial for decreasing the risk of mesh exposure, increasing the vaginal length and improving sexual satisfaction.
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Introduction
Pelvic organ prolapse (POP) is the herniation of pel-
vic organs to the vaginal wall and is a common condi-
tion that results in the protrusion of the vagina, uterus,
or both. Nearly 43% of pelvic organ prolapse occurs in
women aged 50-79 years and consists of cystocele, rec-
tocele, and uterine prolapse [1]. Traditional colporrhaphy
for POP, which involves the use of the patient’s own tis-
sue, has a high failure rate, with 29% of patients requir-
ing a second surgical intervention [2]. Consequently, new
surgical approaches and pelvic floor support materials
(synthetic mesh) have been developed to decrease ana-
tomical recurrence [3]. Pelvic floor reconstruction using
transvaginal mesh has been proven to be an efficient
method that can significantly reduce objective prolapse
recurrence rates compared to operations involving native
tissues [4]. At the meanwhile, complications related to
the mesh have been reported in many studies, includ-
ing mesh exposure, pelvic pain, dyspareunia, infection,
haematoma, or fistula. In 2011, the FDA issued a safety
update alerting the public that serious complications
associated with transvaginal repair of pelvic organ pro-
lapse (POP) using synthetic mesh were common. Fur-
thermore, following multiple safety warnings, the FDA
reclassified transvaginal mesh as a Class III medical
device. In 2019, the ban on transvaginal mesh kits in the
United States significantly impacted treatment options
for POP. However, some clinical trial believed that highly
trained urogynecologists and well designed meshes could
remarkably decrease the complications of TVM [5]. With
advances in surgical skills and meshes, we have reason to
believe that pelvic floor reconstruction using TVM could
play an important role in the treatment of POP.
Hysterectomy was commonly used in the treatment of
POP, even though descent of the uterus is a consequence
and not the cause of prolapse [1, 6]. Its application is not
evidence-based, and it is unclear whether it is better to
remove or preserve the uterus [7]. Some specialists advo-
cated that concomitant hysterectomy could reduce the
risk of prolapse recurrence and prevent future uterine
cancer in the past. However, compared with vaginal hys-
terectomy, uterine preservation is less invasive yet equally
effective with fewer complications [8]. Furthermore,
higher demands regarding quality of life, self-esteem and
sexuality by patients in modern societies have turned the
tide, favoring uterine preservation [9]. With the applica-
tion of TVM, which can provide additional pelvic floor
strength, the need for concomitant hysterectomy has
become even more ‘dubious’ [10]. Up to now, there are
no clear indications for uterine preservation or removal

during pelvic floor reconstruction using TVM. Therefore,
we conducted this systematic review and meta-analysis
to compare the efficacy and complications of concomi-
tant hysterectomy and uterine preservation for pelvic
floor reconstruction using TVM in the treatment of POP.

Methods

The current study was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis guidelines issued in 2020 (PRISMA
Checklist). This study was registered with the PROS-
PERO database (CRD42023477390).

Search strategy

The electronic databases Embase, the Cochrane Library,
Web of Science, PubMed, China National Knowledge
Infrastructure (CNKI), Wanfang Data, and Chinese Bio-
Medical Literature Database (CBM) were systematically
searched for eligible studies from their inception until
March 2024. The core search terms included uterine pro-
lapse, uterovaginal prolapse, vaginal prolapse, uterine
descent, pelvic organ prolapse, surgical mesh, transvagi-
nal mesh, transvaginal pelvic reconstruction, hysterec-
tomy, uterine preservation, uterine removal and uterine
sparing. The search strategy, exemplified using PubMed,
was detailed in Supplementary Appendix 1. On the basis
of whether concomitant hysterectomy was conducted
during the pelvic floor reconstructive surgery using TVM
or not, the study was divided into concomitant hysterec-
tomy group (experimental group) and uterine preserva-
tion group (control group).

Selection criteria

Studies reported the following were included: (1) Patients
diagnosed with symptomatic uterine prolapse and Pelvic
Organ Prolapse Quantification (POP-Q) stage II or more;
(2) Patients undergoing pelvic floor reconstructive sur-
gery using TVM; (3) Hysterectomy, including vaginal or
abdominal hysterectomy; (4) Full-text articles with com-
plete data; and (5) Cohort studies or randomized con-
trolled trials.

The exclusion criteria were as follows: (1) Patients with
previous POP surgery or hysterectomy; (2) Duplicate
publications; (3) Studies in which the full-text articles
could not be obtained; (4) Studies with unclear outcome
indicators; (5) Abstracts, case reports, reviews, or meet-
ing minutes; or (6) Studies that provided incomplete or
inaccurate clinical data.
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Data extraction and assessment of study quality

Two authors selected the articles and further extracted
the data using a standardized form, independently. The
standardized form included the following information:
authors, publication date, journal of publication, research
title, BMI, history of prolapse surgery, mean age, study
design, criteria of inclusion and exclusion, outcome mea-
surements and their results. Any different opinion in
study selection and/or extraction of data was resolved
by consensus between the two authors. Only studies
met the criteria of inclusion were assessed further. The
quality of the included publications was evaluated using
the Methodological Index for Non-Randomized Studies
(MINORS) by two independent reviewers. According
to the evaluation items, the total MINORS score ranges
from O to 24. A score of 0—8 indicates low quality, 9-16
indicates medium quality, while 17-24 indicates high
quality, and differences were resolved through discussion
and consultation.

Statistical analysis

The recurrence rate of prolapse was defined as symptom-
atic prolapse of stage II or more according to the Pelvic
Organ Prolapse Quantification System (POP-Q) [1]. The
objective cure rate was defined as a POP-Q stage I or less.
The meta-analysis was performed using RevMan5.4 soft-
ware. For dichotomous variables, The relative risk (RR)
and 95% confidence interval (CI) were calculated using
the Mantel-Haenszel test (M-H). For continuous vari-
ables, the weighted mean difference (MD) and 95% CI
were calculated using the inverse-variance test (IV). The
heterogeneity of each included study was tested using x>
test. The random-effects model was used for meta-analy-
sis when %> 50%, otherwise, the fixed-effects model was
used. P<0.05 indicated statistical significance. I* > 50.0%
or P<0.10 was considered to be significant heterogeneity.
Sensitivity analyses were conducted to assess the robust-
ness of the pooled conclusions by sequentially removing
individual studies.

Results

Search results and studies selection

A total of 2363 articles were identified from the elec-
tronic searches. After removal duplicate items, 1650 arti-
cles were retained. A total of 160 records were excluded
because they were case reports, meeting abstracts,
systematic reviews or review articles. Moreover, 1383
articles were excluded because of irrelevant subjects or
abstracts. A total of 107 studies were retrieved for further
full-text evaluation, and 96 studies were excluded. Finally,
11 cohort studies were selected for the meta-analysis
[11-21] (Fig. 1).
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Basic characteristics

The meta-analysis included 11 articles published between
2012 and 2022, with a total of 1341 patients (623 in the
hysterectomy group and 718 in the uterine preserva-
tion group). The basic traits and quality assessment of
the studies are shown in Table 1. The mean age of the
included women ranged from 59.3 to 74.3 years old,
the BMI was 23.1 to 27.7. All patients underwent pelvic
floor reconstruction using ttransvaginal mesh. The types
of TVM included Apogee, Perigee, Elevate, Uphold and
Prolift. The MINORS scores ranged from 15 to 19, which
represents that all the included studies are medium and
high quality.

Meta-analysis

The eleven included studies consistently reported six
key meta-analysis outcomes: perioperative outcomes,
postoperative total vaginal length, mesh exposure rates,
objective cure rates, recurrence rates, and quality of life
(QoL) assessments. Among these, intraoperative com-
plications included bladder or bowel injuries and hema-
toma, whereas postoperative complications comprised
urinary retention and mesh exposure. The perioperative
outcomes included operative time, blood loss volume,
duration of hospital stay, intraoperative bladder or bowel
injuries, hematoma and urinary retention. QoL was eval-
uated by patient-reported outcome measures, which con-
sisted of the Pelvic Floor Distress Inventory-20 (PFDI-20)
and Pelvic Floor Impact Questionnaire-7 (PFIQ-7) and
Pelvic Organ Prolapse/Urinary Incontinence Sexual
Questionnaire-12 score (PISQ-12).

Meta-analysis result of perioperative outcomes

The number of studies available for operative time,
blood loss volume, and duration of hospital stay was
five, six and five, respectively (Fig. 2). The results
showed that compared to uterine preservation, con-
comitant hysterectomy was associated with more
operative time (MD 31.59, 95% CI 19.49-43.68,
p<0.00001; I = 82%), more blood loss (MD 62.52, 95%
CI 30.18 - 94.86, p=0.0002; I* = 88%), and longer hos-
pital stay (MD 1.29, 95% CI 0.67 - 1.92, p<0.0001; I* =
76%). There were eight, four and six studies available
for intraoperative bladder or bowel injuries, hematoma
and urine retention, respectively (Fig. 3). Compared
with uterine preservation, concomitant hysterectomy
had no statistically significant effects on the risk of
intraoperative bladder or bowel injuries (RR 0.66, 95%
CI, 0.17-2.61, p=0.55; I> = 0), hematoma (RR 2.16,
95% CI, 0.75-6.27, p=0.16; 1> = 0) and urine retention
(RR 0.62, 95% CI 0.33-1.15, p=0.13; I* = 0).
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Fig. 1 Flow diagram of study selection following the PRISMA guidelines

Table 1 The detailed baseline characteristics and of all included studies

Study Country  Experimental Control Type of TVM Sample  Meanage  Mean Inclusion  Follow-up ~ MINORS
or region size BMI criteria (months) score
Chu 2012 [11] Taiwan Con. hysterectomy  Uterine preservation  Perigee and Apogee  39/52 59.3/65.5  25.3/249 1I-IV 9(mean) 15
Xia 2012 [12] China Con. hysterectomy  Uterine preservation  Prolift 65/46 743/73.9 248245 1I-1V 12(mean) 17
Zhang 2012 [13] China Con. hysterectomy  Uterine preservation  Prolift 22126 65.7/69.8  23.1.23.8 1I-IV 12(mean) 16
McLennan 2013 [14]  USA Con. hysterectomy  Uterine preservation  Prolift and Elevate 46/86 67.0/68.0 27.726.7 1I-IV 30(median) 18
Sirls 2013 [15] USA Con. hysterectomy  Uterine preservation  Elevate and Prolift ~ 89/45 66.7/65.1 272 1-1v 54(median) 19
Yang 2014 [16] China Con. hysterectomy  Uterine preservation  Prolift 30/33 64.1/60.0 NA -1V 27(mean) 18
Stanford 2015 [17] USA Con. hysterectomy  Uterine preservation  Elevate 29/51 60.3/62.8  26.8/25.9 1I-1V 24(mean) 19
Huang 2015 [18] Taiwan Con. hysterectomy  Uterine preservation  Prolift 24/78 62.0/67.1 2491242  1I-1V 26(mean) 19
Ker 2018 [19] Taiwan Con. hysterectomy  Uterine preservation ~ Uphold 30/66 66.1/66.6  25.2/243 1I-1V 16(mean) 17
Li 2020 [20] Taiwan Con. hysterectomy  Uterine preservation  Elevate and Uphold ~ 211/197  65.9/67.4  24.6/25.1  1lI-1V 24(mean) 17

Li 2022 [21] China Con. hysterectomy  Uterine preservation  Prolift 38/38 63.3/60.1 23.724.5 11V 60(mean) 18
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2.1 Operative time
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Experimental Control Mean Difference Mean Difference
ady © ean D a ean a eig Random, 95% ClI IV. Random, 95% CI
Chu 2012 129.3 27.5 39 97.2 19.2 52 21.5% 32.10[22.01, 42.19] -
Huang 2015 162.6 34.3 24 1268 241 78 18.4% 35.80[21.07, 50.53] T e
Li 2022 149.08 37.97 38 101.97 27.28 38 18.3% 47.11[32.24,61.98] ——
Xia 2012 90.23 25.12 65 76.24 15.22 46 23.0% 13.99 [6.46, 21.52] -
Yang 2014 114.03 26.59 30 80.73 29.68 33 18.9% 33.30[19.40, 47.20] —
Total (95% Cl) 196 247 100.0% 31.59 [19.49, 43.68] -
Heterogeneity: Tau? = 151.02; Chi = 21.63, df = 4 (P = 0.0002); I? = 82% b0 o A s 00
Test for overall effect: Z = 5.12 (P < 0.00001) Favours [experimental] Favours [control]
2.2 Blood loss
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chu 2012 179.5 1271 39 77.4 42.9 52 15.5% 102.10 [60.54, 143.66] E—
Huang 2015 194.1 130.6 24 1224 1023 78 12.6% 71.70[14.73, 128.67) — =
Ker 2018 36.7 18.1 30 18.5 6.9 66 20.6% 18.20 [11.51, 24.89] =
Li 2022 104.74 68.13 38 3329 29.15 38 18.7% 71.45 [47.89, 95.01] —_————
Xia 2012 150.65 101.54 65 85.77 11224 46 156% 64.88[24.12, 105.64] — =
Yang 2014 165.33 71.62 30 103.94 67.87 33 16.8% 61.39 [26.85, 95.93] —
Total (95% CI) 226 313 100.0% 62.52[30.18, 94.86] ——e———
Heterogeneity: Tau? = 1307.78; Chi? = 42.35, df = 5 (P < 0.00001); I? = 88% '_100 _5'0 0 5'0 100'
Test for averall effect: Z=13.79 (P'=10.0002) Favours [experimental] Favours [control]
2.3 Hospital stay
Experimental Control Mean Difference Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight V. Random.95% ClI IV, Random. 95% CI
Chu 2012 5.3 1 39 49 11 52 24.6% 0.40 [-0.03, 0.83] r
Huang 2015 69 1.1 24 5.4 1 78 23.8% 1.50 [1.01, 1.99] "
Li 2022 9.52 2.2 38 7.53 215 38 16.6% 1.99 [1.01, 2.97] "
Xia 2012 9.12 2.01 65 7.66 2.03 46 19.7% 1.46 [0.70, 2.22] o
Yang 2014 8.87 222 30 7.42 218 33 15.2% 1.45 [0.36, 2.54] Ir
Total (95% CI) 196 247 100.0% 1.29 [0.67, 1.92]
ity: 2 = . i2 = = = <12 = 789 t + + 4
Heterogeneity: Tau? = 0.37; Chi? = 16.96, df = 4 (P = 0.002); I = 76% 100 50 0 50 100

Test for overall effect: Z = 4.05 (P < 0.0001)

Fig. 2 Perioperative outcomes 1

Meta-analysis result of postoperative total vaginal length
Five studies compared the postoperative total vaginal
length in 415 patients (Fig. 4). Four studies assessed
total vaginal length immediately after the surgery,
while one study reported evaluations at 6 months post-
operatively. Concomitant hysterectomy was associated
with reduced total vaginal length after surgery (MD
-0.66, 95% CI -1.14 to -0.18, p = 0.007; I* = 82%).

Meta-analysis result of objective cure rates

Three studies evaluated the objective cure rates in
304 patients, with a mean follow-up duration of 15.7
months (Fig. 5). The results showed that there was no
statistically significant difference in the objective cure
rates between concomitant hysterectomy and uterine
preservation (RR 1.01, 95% CI 0.98-1.05, p=0.45; I*
= 0). The objective cure rates were 99.2% (127 of 128
patients) and 96.5% (170 of 176 patients) in the con-
comitant hysterectomy group and uterine preservation
group, respectively.

Meta-analysis result of recurrence rates
Six studies evaluated the recurrence rates in 511
patients, with a mean follow-up duration of 17 months.

Favours [experimental] Favours [control]

There was no statistically significant difference in the
risk of recurrence between concomitant hysterectomy
and uterine preservation (RR 1.07, 95% CI, 0.43-2.67,
P=0.88; I’ = 0) (Fig. 6). The recurrence rates were 3.3%
(7 of 210 patients) and 3.6% (11 of 301 patients) in the
concomitant hysterectomy group and uterine preser-
vation group in the pelvic floor reconstructive surgery
using TVM, respectively.

Meta-analysis result of mesh exposure rates

Eight studies reported mesh exposure in 1085 patients,
with a mean follow-up duration of 19 months. Con-
comitant hysterectomy was associated with increased
risk of mesh exposure than uterine preservation
(RR 1.95, 95% CI 1.18-3.23, p=0.009; 1> = 1) (Fig. 7).
The overall mesh exposure rates was 7.1% (37 of 517
patients) in the concomitant hysterectomy group and
3.7% (21 of 568 patients) in the uterine preservation

group.

Meta-analysis result of quality of life

There were three studies available for each of the
PFDI-20, PFIQ-7 and PISQ-12 (Fig. 8). Concomitant
hysterectomy was associated with reduced PISQ-12
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3.1 Intraoperative bladder or bowel injuries
Experimental Control Risk Ratio Risk Ratio
_Study or Subgroup  Events Total Events Total Weight M-H. Fixed.95% CI M-H. Fixed. 95%Cl
Huang 2015 0 24 0 78 Not estimable
Ker 2018 0 30 0 66 Not estimable
Li 2022 0 38 0 38 Not estimable
McLennan 2013 0 46 2 84 351% 0.36 [0.02, 7.38] =
Stanford 2015 0 29 0 51 Not estimable
Xia 2012 2 65 2 46 46.2% 0.71[0.10, 4.84] L
Yang 2014 1 30 1 33 18.8% 1.10[0.07, 16.82]
Zhang 2012 0 22 0 26 Not estimable
Total (95% Cl) 284 422 100.0%  0.66[0.17, 2.61] —lli——
Total events 3 5
Heterogeneity: Chi? = 0.29, df = 2 (P = 0.86); I = 0% '0 01 0'1 1 1'0 100‘
Test for overall effect: Z = 0.59 (P = 0.55) Favours [experimental] Favours [control]
3.2 Hematoma
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% Cl M-H. Fixed. 95% CI
Huang 2015 2 24 4 78 451% 1.63[0.32, 8.33] L
Ker 2018 2 30 0 66  7.6% 10.81[0.53,218.44] »
McLennan 2013 1 46 2 86 33.4%  0.93[0.09, 10.04] =
Xia 2012 1 65 0 46 14.0%  2.14[0.09, 51.30] i
Total (95% ClI) 165 276 100.0% 2.16 [0.75, 6.27] i
Total events 6 6
Heterogeneity: Chi? = 1.70, df = 3 (P = 0.64); I? = 0% '0 01 0'1 1 1'0 100‘
Test for overall effect: Z = 1.42 (P = 0.16) Favours [experimental] Favours [control]
3.3 Urine retention
Experimental Control Risk Ratio Risk Ratio
_Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Chu 2012 2 39 7 52 23.3% 0.38 [0.08, 1.73] - B
Huang 2015 0 24 4 78  8.4% 0.35[0.02, 6.30] N
Ker 2018 2 30 8 66 19.4% 0.55[0.12, 2.44] -
Li 2022 3 38 3 38 11.7% 1.00 [0.22, 4.65]
McLennan 2013 3 46 1 86 29.8% 0.51[0.15, 1.74] L
Yang 2014 3 30 2 33 74% 1.65[0.30, 9.21] =
Total (95% CI) 207 353 100.0% 0.62 [0.33, 1.15] -
Total events 13 35
Heterogeneity: Chi? = 2.29, df =5 (P = 0.81); I? = 0% ’0 01 0'1 1 1'0 100‘
Teatforoveral sffect 2= 1.52 (P =0.13) Favours [experimental] Favours [control]
Fig. 3 Perioperative outcomes 2
Experimental Control Mean Difference Mean Difference

_Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random.95% Cl

Chu 2012 78 1 39
Huang 2015 82 1 24
Xia 2012 512 065 65
Yang 2014 752 075 30
Zhang 2012 726 13 22
Total (95% Cl) 180

Heterogeneity: Tau? = 0.23; Chi? = 21.64, df
Test for overall effect: Z = 2.70 (P = 0.007)

Fig. 4 Postoperative total vaginal length

IV

82 08 52 222%  -0.40[-0.78,-0.02]
82 09 78 21.1% 0.00 [-0.45, 0.45]
6.24 1.31 46 21.8%  -1.12[-1.53,-0.71]
8.67 0.74 33 225%  -1.15[-1.52,-0.78]
78 213 26 12.4% -0.54 [-1.52, 0.44]

235 100.0%  -0.66 [-1.14, -0.18]

=4 (P =0.0002); I* = 82%

~100 50 0 50
Favours [experimental] Favours [control]

100
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Control

Experimental

Chu 2012 39 39 50 52 32.8%
Huang 2015 23 24 74 78 26.3%
Xia 2012 65 65 46 46  41.0%
Total (95% Cl) 128 176 100.0%
Total events 127 170
Heterogeneity: Chiz = 0.98, df =2 (P = 0.61); I’ = 0%
Test for overall effect: Z = 0.76 (P = 0.45)
Fig. 5 Objective cure rates

Experimental Control
Chu 2012 0 39 2 52 25.4%
Huang 2015 1 24 4 78 222%
Ker 2018 0 30 2 66 18.7%
Xia 2012 0 65 0 46
Yang 2014 6 30 3 33 33.7%
Zhang 2012 0 22 0 26
Total (95% CI) 210 301 100.0%
Total events 7 1
Heterogeneity: Chi? = 2.43, df = 3 (P = 0.49); I? = 0%
Test for overall effect: Z = 0.15 (P = 0.88)

Fig. 6 Recurrence rates

Experimental Control
Chu 2012 5 39 2 52 8.8%
Huang 2015 5 24 6 78 14.4%
Ker 2018 0 30 1 66 4.9%
Li 2020 8 211 2 197 10.6%
Sirls 2013 9 89 6 45 40.8%
Stanford 2015 4 29 1 51 3.7%
Xia 2012 5 65 2 46  12.0%
Yang 2014 1 30 1 33  4.9%
Total (95% Cl) 517 568 100.0%
Total events 37 21

Heterogeneity: Chi? = 7.06, df =7 (P = 0.42); I?= 1%
Test for overall effect: Z = 2.60 (P = 0.009)

Fig. 7 Mesh exposure rates

score (MD -5.99, 95% CI -9.70 to -2.28, p=0.002; I?
= 57) than uterine preservation among the relevant
studies. There were no statistically significant differ-
ences in the PFDI-20 score (MD -0.09, 95% CI -2.01 to
1.83, p=0.93; I> = 0) or PFIQ-7 score (MD -0.64, 95%
CI -4.30 to 3.03, p=0.73; I* = 0) between concomitant
hysterectomy group and uterine preservation group.

Sensitivity analysis

High heterogeneity was observed in several meta-
analyses, and sensitivity analysis was conducted to
assess the reliability of the results. After excluding
the study with the largest weight of heterogeneity, I*
equal to zero and the pooled effect size in operative
time, blood loss, hospital stay, total vaginal length,
and PISQ-12 score did not change the effects observed
in the primary analysis (MD 35.88, 95% CI 29.44—
42.31, P<0.00001; MD 72.77, 95% CI 57.20-88.30,

1.01 [0.98, 1.05]

Risk Ratio

1.04 [0.97, 1.11]
1.01[0.92, 1.11]
1.00 [0.96, 1.04]
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Risk Ratio

0.01 0.1 1 10

100
Favours [experimental] Favours [control]
Risk Ratio Risk Ratio
3 i 0, i 0,
0.27 [0.01, 5.37) e
0.81[0.10, 6.93] -
0.43[0.02, 8.74] -
Not estimable
2.20[0.60, 8.03] - =
Not estimable
1.07 [0.43, 2.67] f
0.01 0.1 1 10 100
Favours [experimental] Favours [control]
Risk Ratio Risk Ratio
| i Y i v,
3.33[0.68, 16.29] ] .
2.71[0.91, 8.10] T '
0.72[0.03, 17.19]
3.73[0.80, 17.37] B =
0.76 [0.29, 2.00] — &
7.03[0.82, 59.99]
1.77[0.36, 8.73] -
1.10[0.07, 16.82]
1.95 [1.18, 3.23] >
0.01 0.1 1 10 100

Favours [experimental] Favours [control]

P<0.00001; MD 1.55, 95% CI 1.19-1.91, P<0.00001;
MD 1.09, 95% CI 0.83-1.36, P<0.00001; MD 7.58, 95%
CI 5.79-9.36, P<0.00001) (Supplementary Appendix
2, 3, 4). The results of sensitivity analysis indicated the
relative stability of our results.

Discussion

Our study determined that there was no statistically sig-
nificant difference in the objective cure rate between con-
comitant hysterectomy and uterine preservation in pelvic
reconstruction utilizing transvaginal mesh (TVM). The
recurrence rates were also comparable between the two
groups. The concurrent performance of hysterectomy
surgery did not elevate the risk of intraoperative injuries
to the bladder or bowel, nor did it increase the incidence
of hematoma or urinary retention. However, compared to
uterine preservation, concomitant hysterectomy surgery
was associated with increased intraoperative blood loss,
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8.1 PFDI-20

Experimental Control

Mean Difference
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Mean Difference

r r T n T i m, 95% Cl IV.R % Cl
Li 2022 981 58 38 10.17 5.93 38 53.0% -0.36 [-3.00, 2.28]
Yang 2014 3.57 585 30 344 573 33 44.9% 0.13 [-2.73, 2.99]
Zhang 2012 27 26 22 25 19 26 21% 2.00[-11.09, 15.09] I
Total (95% Cl) 90 97 100.0% -0.09 [-2.01, 1.83] {
Heterogeneity: Tau? = 0.00; Chi2 = 0.16, df = 2 (P = 0.92); I = 0% oo _5‘0 : 5‘0 . 00’
Test for overall effect: Z = 0.09 (P = 0.93) Favours [experimental] Favours [control]
8.2 PFIQ-7
Experimental Control Mean Difference Mean Difference
ad ean a ean a eigh Random, 95% CI \"] Ra_n_d_%_&ﬁ%(:l
Li 2022 6.77 9.04 38 6.14 9.71 38 75.4% 0.63 [-3.59, 4.85]
Stanford 2015 52 189 23 93 234 46 127% -4.10[-14.37,6.17] i
Zhang 2012 7 M 22 12 25 26 11.8% -5.00[-15.65, 5.65] =
Total (95% Cl) 83 110 100.0% -0.64 [-4.30, 3.03] ¢
Heterogeneity: Tau? = 0.00; Chi2 = 1.43, df = 2 (P = 0.49); I = 0% ps -E‘iO : 5‘0 : 00’
Test for overall effect: Z = 0.34 (P = 0.73) Favours [experimental] Favours [control]
8.3 PISQ-12
Experimental Control Mean Difference Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight V. Random,95% ClI IV, Random, 95% CI
Li 2022 3247 3.25 38 40 4.63 38 55.0%  -7.53[-9.33,-5.73] O
Stanford 2015 366 55 14 39.6 6 22 37.9% -3.00 [-6.82, 0.82]
Zhang 2012 70 15 22 80 30 26 7.1% -10.00[-23.12, 3.12] I
Total (95% Cl) 74 86 100.0%  -5.99 [-9.70, -2.28] ¢
Heterogeneity: Tau? = 5.68; Chi? = 4.66, df = 2 (P = 0.10); I? = 57% prem -E:O 3 5°0 . 00’

Test for overall effect: Z = 3.16 (P = 0.002)

Fig. 8 Quality of life

extended operative duration, reduced PISQ-12 scores,
decreased postoperative total vaginal length, and an ele-
vated risk of mesh exposure.

Concomitant hysterectomy was often the priority in
the pelvic floor reconstruction using TVM in the past
[22]. With the increasing understanding of pelvic ana-
tomical structure and the improvements in surgical tech-
niques, uterine preservation has become an alternative
option in the pelvic floor reconstruction using TVM [23].
In recent years, patients have tended to choose uterine
preservation if uterine removal is unnecessary [24]. How-
ever, there were few data on the comparison of concomi-
tant hysterectomy and uterine preservation in the pelvic
floor reconstructive surgery using TVM. To the best of
our knowledge, this is the first meta-analysis to clarify
whether the uterus should be preserved or removed dur-
ing pelvic floor reconstructive surgery using TVM.

In this study, the results showed no statistically signifi-
cant differences in the objective cure rates or the risk of
recurrence between concomitant hysterectomy and uter-
ine preservation. The objective cure rates were 99.2% and
96.5% in the concomitant hysterectomy group and uter-
ine preservation group, respectively, during the follow-
up. The hysterectomy procedure tended to have a higher
objective cure rate. The recurrence rates were 3.3% and
3.6% in the hysterectomy group and uterine preservation

Favours [experimental] Favours [control]

group, respectively. Both procedures proved pelvic
floor reconstruction using TVM to be a highly efficient
method for treating POP without previous POP surgery,
and the therapeutic effect of these procedures did not
seem to be significantly different.

We noticed that concomitant hysterectomy was sig-
nificantly associated with more intraoperative blood loss,
longer operative duration, and increased duration of hos-
pitalization in this meta-analysis. However, the results
showed no statistically significant differences in the risk
of intraoperative bladder or bowel injuries, hematoma,
or urinary retention. This evidence showed that con-
comitant hysterectomy did not increase the difficulty or
risk of pelvic floor reconstructive surgery, except for the
additional anesthesia duration and surgical risk caused by
the hysterectomy procedure itself, which would not be as
good for aged patients or women without good physical
condition. He et al. reported that both hysteropreserva-
tion and hysterectomy have similar effects on recurrence
and reoperation rates, while hysteropreservation is supe-
rior to hysterectomy in reducing intraoperative blood
loss and shortening the duration of surgery and hospi-
talization [25]. Consequently, preserving the uterus may
reduce complications and enhance the recovery process
for elderly patients following pelvic floor reconstructive
surgery.
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Complications related to the use of transvaginal mesh,
especially mesh exposure, have been reported [26]. Col-
linet et al. proposed that uterine preservation is a pro-
tective factor against mesh extrusion [27]. In the present
study, we found that concomitant hysterectomy was
associated with a higher risk of mesh exposure than uter-
ine preservation. The rate of mesh exposure was 7.1% in
the hysterectomy group, while it was 3.7% in the uterine
preservation group. Uterine preservation showed to have
an advantage over concomitant hysterectomy regard-
ing mesh exposure during the follow-up. Mesh exposure
had been reported to be associated with a combina-
tion of bacterial infection and devascularization of the
vaginal cuff [28]. Concomitant hysterectomy involves a
wider tissue incision and dissection, and the opening of
the vaginal cuff with exposure to vaginal flora may lead
to subsequent mesh erosion. Su et al. also reported that
the relatively low mesh exposure rate might be attributed
to the use of a softer and less dense mesh [29]. Uterine
preservation benefits from the avoiding of vaginal full-
thickness dissection, which is conducive to better heal-
ing and reducing the risk of mesh exposure. Furthermore,
pelvic pain is the main complication which is associated
with mesh exposure. Rates of pain after the mesh repair
are variable. A Cochrane review reported that the rate
was relatively low, with only 0.5% of women requiring
mesh removal for this reason [30]. Another major con-
cern regarding mesh exposure was the possibility that it
may increase the occurrence of dyspareunia [31]. Huang
et al. reported that dyspareunia was relatively low and
showed no significant difference between the two TVM
groups with or without the concomitant hysterectomy
[18]. This was possibly owing to lower sexual activity of
elderly women.

Quality of life (QoL) was also assessed in some of the
included studies. We observed that all of the QoL indi-
cators improved from baseline and showed continued
improvement during the follow-up period. There were
no statistically significant differences in the improve-
ments in the PFDI-20 or PFIQ-7 scores between the two
groups. In addition, we observed that uterine preserva-
tion was associated with increased total vaginal length
after surgery and higher PISQ-12 scores. The higher
PISQ-12 scores indicate better sexual function. How-
ever, a statistically significant difference does not always
correlate with a clinically meaningful outcome. From a
physiological functional perspective, a statistically differ-
ence in vaginal length may not directly lead to significant
functional impairments. In other words, the observed
better sexual function in the uterine preservation group
cannot be definitively attributed to vaginal elongation,
which requires further validation through prospective
clinical studies with controlled variables. De Vita et al.
reported an increase in sexual activity of only 12.5% in
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the concomitant hysterectomy patients compared to 95%
in the uterine preservation patients [32]. Similarly satis-
factory responses in sexual functions after hysteropexy
were also reported by Jeng et al. and Dietz et al., although
no comparison to hysterectomy cases was conducted [33,
34]. This information might be helpful when offering pre-
operation counseling.

Although the safety of transvaginal mesh usage has
been questioned by the FDA and the procedure has even
been banned in some countries, it has shown promising
outcomes in East Asian countries [5, 35]. Thus, the use of
mesh is likely to be actively promoted based on favorable
outcomes in East Asian countries. The current practices
involving the use of vaginal mesh vary greatly across the
world, and different experiences may result in different
outcomes in different regions [36]. Therefore, it is advis-
able that TVM should be used prudently by a well-trained
surgeon, with the appropriate selection of patients and
adequate counseling before surgery for those with com-
plicated POP, including severe prolapse of the anterior
compartment, recurrent prolapse, and compromised
connective tissue [37]. Similarly, TVM is recommended
only for patients with advanced complicated prolapse,
such as more than POP-Q stage III or recurrence cases,
as they may benefit from the advantages of fewer recur-
rences and a balance of acceptable complications.

Several limitations of this study should be acknowl-
edged: (1) Potential biases might have arisen since all
the included papers were retrospective studies; (2) The
quality of the included articles was variable, which might
impact the results of this meta-analysis; (3) Heterogene-
ity among the included studies was not fully explained by
sensitivity analyses; (4) The inclusion of Chinese journals
might include publication bias; (5) These are short-mid
term outcomes, long-term prognostic outcomes are more
convincing; and (6) The exclusion of obese patients from
our study may constrain the generalizability of our find-
ings. The unique physiological characteristics of obese
individuals, including variations in pelvic floor anatomy,
obesity-related comorbidities (such as diabetes mellitus
and cardiovascular diseases), and altered biomechani-
cal stress distribution, could substantially impact surgi-
cal risk stratification, postoperative recovery trajectories,
and therapeutic efficacy metrics. As our current study
did not include this demographic, key surgical outcome
parameters should not be directly extrapolated to obese
populations with POP.

Conclusions

Uterine sparing surgery using TVM compared to con-
comitant hysterectomy surgery using TVM appears
equally effective in the treatment of POP at short and
medium term follow-up. But there are also some differ-
ences, compared with concomitant hysterectomy, uterine
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sparing surgery could reduce intraoperative blood loss,
operation time, and duration of hospitalization. In addi-
tion, uterine sparing surgery is beneficial for decreasing
the risk of mesh exposure, increasing the vaginal length
and improving sexual satisfaction. Therefore, uterine
sparing surgery seems to be a superior alternative to
concomitant hysterectomy in pelvic floor reconstructive
surgery using TVM for the treatment of POP without a
history of POP surgery. This information is useful in pre-
operative counseling. When pathological or potentially
pathological cervix or uterine specimens are excluded,
patients can make an informed choice as to whether or
not to accept concomitant hysterectomy.
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