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Abstract: The objective of this study was to compare
the clinical effectiveness of traditional vaginal surgery
and transvaginal mesh (TVM) surgery on severe pelvic
organ prolapse (POP). We performed a retrospective chart
review study of 258 severe POP patients who underwent
surgery between November 2010 and September 2016.
One hundred forty patients underwent traditional vaginal
surgery and 118 TVM surgery. The Pelvic Organ Prolapse
Quantitation (POP-Q) staging was used for objective eva-
luation. The Pelvic Floor Distress Inventory-20 (PFDI-20),
Pelvic Floor Disease Life Impact Questionnaire Simplified
Version-7 (PFIQ-7), and Pelvic Organ Prolapse/Incontinence
Sexual Function Questionnaire (PISQ-12) were used for
subjective evaluation. Their complications were also
recorded. All the data were collected in the outpatient
department through the follow-up at 3 months, 1, 3, and
5 years after the operation. Forty patients in the traditional
vaginal surgery group and 25 in the TVM group were lost to
follow-up. There was no difference in the POP-Q score
between the groups (P = 0.346). The recurrence rate
increased with follow-up time, reaching nearly 20% in

the two groups by 5 years. The TVM group has higher
PFDI-20 and PFIQ-7 scores and lower PISQ-12 scores
than the traditional vaginal surgery group at six months,
1, 3, and 5 years, respectively (P < 0.001). Mesh exposure
has occurred in the TVM group. Both surgeries showed
similar objective satisfaction and recurrence rate. However,
traditional vaginal surgery has higher subjective satis-
faction than TVM in our study and does not risk expo-
sure to prosthetic material.
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1 Introduction

Pelvic organ prolapse (POP) is a common disorder with
the female pelvic organs such as vagina, uterus, bladder,
and/or rectum sagging downwards into or through the
vagina, which seriously affects women’s physical and
psychological wellbeing [1].

Recently, a nationwide population-based survey in
China showed that the prevalence of symptomatic POP
was 9.6% and increased with age [2]. To improve the
quality of life, the lifetime risk of surgery in women with
POP was 12.6–19% [3–5]. Transvaginal mesh (TVM) sur-
gery, as minimally invasive surgery, has been widely
used to treat POP in the past few decades. However,
women who underwent the TVM surgery for POP have
been reported to have increased complications and adverse
events over time, including postoperative pain, mesh
exposure, and discomfort of sexual intercourse [6,7].

TVM surgery has been questioned by people. In 2008
and 2011, the United States Food and Drug Administration
(FDA) issued two public health notifications about the
adverse events related to TVM. After that, the rate of
TVM surgery has decreased significantly and been sus-
pended in many countries [8]. However, some studies
showed that the cure rate of mesh for POP outweigh
conventional surgery [9]. Besides, some novel,
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ultralightweight meshes were also developed to treat
POP to reduce the risk of adverse events [10]. Neverthe-
less, TVM surgery is still an alternative in China [11], and
there are still controversies regarding which one is
superior.

Traditional vaginal surgery is also called native tissue
repair, which is non-mesh repair. Because of an increased
risk of adverse events of TVM, interest in traditional
vaginal surgery has re-emerged. Traditional vaginal sur-
gery has been used for more than 100 years and has
advantages, such as no foreign body implantation, fewer
complications, and good outcomes. In the current study,
to compare the clinical effectiveness of the two surgical
techniques, we assessed subjective and objective out-
comes in a large sample of patients with long-term
follow-up.

2 Materials and methods

2.1 Study participants

All patients were recruited in the Women Health Center
of Shanxi and the Coal Hospital of Shanxi between
November 2010 and September 2016. This study was
approved by the Ethics Committee of those two centers.
Women diagnosed with Stage 3 POP or higher requiring
surgical treatment were eligible for participation. The age
of all patients ranged from 56 to 75 years old. Exclusion
criteria: prior vaginal prolapse repair, pregnancy, abnormal
liver and kidney function, coagulation dysfunction, endo-
crine diseases, and other medical diseases that compromise
healing. All patients agreed to undergo the operation and
signed written informed consent.

Ethical approval: This study was approved by the Ethics
Committee of Women Health Center of Shanxi (2020020)
and Coal Hospital of Shanxi (2020CH051).

2.2 Mesh and surgical technique

All surgeries are performed by the same gynecologist, a
professional with more than 20 years of experience in
POP surgery. Mesh materials used in our research are
TiLoop total of 4 made in Germany.

Traditional vaginal surgery included an anterior median
longitudinal colpotomy to reach the pubocervical fascia
after performing a vaginal submucosal infiltration with

diluted epinephrine solution. The anterior repair was
performed by placing two layers of 2–0 synthetic absorb-
able sutures at the pubocervical fascia. The excess of the
vaginal wall was removed and the vaginal mucosa was
closed with continuous absorbable suture. A vertical
incision in the posterior vaginal mucosa was made
about the posterior. Then, the rectovaginal fascia was
reconnected to the uterosacral ligaments at the top of
the vagina, and sutured to the iliococcygeus fascia and
muscle inferiorly to the ischial spines. Finally, reconstruc-
tion of the perineal body was performed. Vaginal skin
closure was performed with delayed absorbable sutures.

In the implantation of TVM, the anterior arms were
inserted through the fascia and muscular structures 1/3
of the upper obturator foramen (mainly the fascia of the
external obturator muscle). The posterior arms were
inserted through the arcus tendinous fasciae pelvis app-
roximately 1 cm proximally from the ischial spine and
brought out by obturator foramens onto the skin. About
the posterior, mesh arms were inserted through the
sacrospinous ligaments approximately 1 cm medially
from the ischial spine, guided through the ischioanal
fossa on both sides of the rectum and brought on the
skin approximately 3 cm laterally and 3 cm below the
external anal sphincter. Vaginal skin closure was per-
formed with delayed absorbable sutures.

2.3 Evaluation indicators

The study outcomes included the objective anatomic
repair, function improvement, and complications. The
accurate pelvic location restoration (the Aa, Ba, Ap, Bp,
C, and TVL points) was evaluated by the Pelvic Organ
Prolapse Quantification (POP-Q) score [12]. POP-Q score
of grades I or below was considered as the cure. POP-Q
stage ≥ II was defined as recurrence. The subjective eva-
luation was performed by three kinds of questionnaires,
including the Pelvic Floor Distress Inventory-20 (PFDI-
20) [13], Pelvic Floor Disease Life Impact Questionnaire
Simplified Version-7 (PFIQ-7) [13], and Pelvic Organ
Prolapse/Incontinence Sexual Function Questionnaire
(PISQ-12) [14]. The PFDI-20 contains 20 items to assess
symptoms of the pelvis, bowel, and bladder. Each item
includes five options, from “asymptomatic” (0) to “extre-
mely affected” (4). PFIQ-7 contains seven questions con-
sidering the bladder or urine, vagina or pelvis, bowel
or rectal-related symptoms, and their social and mental
health function. Responses to each question range from
“not at all” (0) to “Quite a lot” (3). A high score means a
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greater impact on quality of life. PISQ-12 contains 12
items to evaluate sexual function. Each item also includes
five options, from “not at all” (0) to “Quite a lot” (4).”
Postoperative complications included vaginal foreign
body sensation, pain, and mesh exposure. Two gynecol-
ogists performed the follow-up at 6 months and 1, 3, and
5 years after surgery. All the questionnaires and physical
examinations were performed in each outpatient follow-
up. The flow chart is shown in Figure 1. The loss to
follow-up rate was 28.6% in the traditional vaginal sur-
gery group and 21.2% in the TVM surgery group.

2.4 Statistical analysis

All data were analyzed by SPSS version 22.0 and GraphPad
Prism 5 software. All continuous variables were presented
using the mean ± SD or median and interquartile range.
Independent samples t-test was used to compare con-
tinuous variables between the two groups. Recurrence

rates are summarized by percentage and compared using
chi-square or Fisher’s exact test. A P value <0.05 was con-
sidered statistically significant.

3 Results

3.1 Analysis of clinical characteristics,
intraoperative and postoperative
conditions

A total of 258 patients with POP were included. Which
operation type to choose is based on the patient’s will. Of
all patients, 118 underwent TVM surgery and 140 under-
went traditional pelvic floor reconstruction surgery. There
were no statistically significant differences in age, grav-
idity, and parity between the two groups (Table 1). All
the patients underwent surgery successfully. There were
no cases of vascular, bladder, or rectum injury.

Lost to follow-up
(n=0) 

TVM 
surgery(n=118) 

3-month a�er 
opera�on(n=118)

1-year a�er 
opera�on(n=115)

Lost to follow-up
(n=3) 

3-year a�er 
opera�on(n=105)

5-year a�er 
opera�on(n=93) 

Lost to follow-up
(n=12) 

Lost to follow-up
(n=10) 

Tradi�onal vaginal 
surgery (n=140) 

3-month a�er 
opera�on(n=140)

Lost to follow-up 
(n=0) 

1-year a�er 
opera�on(n=135)

Lost to follow-up 
(n=5) 

3-year a�er 
opera�on(n=114)

5-year a�er 
opera�on(n=100)

Lost to follow-up 
(n=14) 

Lost to follow-up 
(n=21) 

POP pa�ents 
enrolled(n=258)

Figure 1: Flow chart of follow-up.
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There was no significant difference in the blood loss
volume, the length of hospitalization, and the indwelling
catheter days between the two groups (Table 1). However,
the operation duration in the traditional vaginal surgery
group was significantly shorter than that in the TVM sur-
gery group (P < 0.001).

3.2 Comparison of postoperative
recurrent rate

Wemeasured the POP-Q score of patients before and after
treatment to assess the objective curative effect of two
modes of operations. There was no significant difference
in POP-Q score between the groups. The indicator points in
the POP scoring system were all restored to the original
anatomical position after the operation. POP-Q stage ≥II
was considered as disease recurrence. At 6 months

follow-up, there was no recurrence in the TVM surgery
group and two cases of recurrence in the traditional
vaginal surgery group. As shown in Figure 2, the recur-
rence rate increased significantly in both groups with
follow-up time. At 5-year follow-up, the recurrence rate
was 21.78% in the traditional vaginal surgery group
and 19.64% in the TVM group. However, no statistical
differences were found in the recurrence rate between
the two groups.

3.3 Comparison of subjective symptom
score

Before the operation, there was no significant difference
in the subjective symptom score between the two groups
(P > 0.05). After the operation, the PFDI-20 and PFIQ-7
scores in both groups were lower than before, and the

Table 1: Comparison of patient clinical characteristics, intraoperative and postoperative conditions between the two groups

TVM surgery (n = 118) Traditional vaginal surgery (n = 140) P

Age (year) 64.0 ± 2.0 61.0 ± 2.0 0.154
Gravidity 3.0 ± 1.0 (2–6)* 3.0 ± 1.0 (1–7) 0.579
Parity 2.0 ± 1.0 (1–6) 2.0 ± 1.0 (1–6) 0.956
Amount of bleeding (mL) 179.07 ± 61.78 176.82 ± 47.05 0.741
Urinary catheter removal time (days) 5.31 ± 1.02 5.24 ± 0.86 0.554
Hospital stays (days) 11.69 ± 1.87 11.78 ± 2.02 0.706
Duration of surgery (min) 185.6 ± 23.34 134.98 ± 17.37 <0.001

*The data in brackets are the minimum and maximum.

Table 2: Pre- and postoperative comparison of PFDI-20, PFIQ-7, and PISQ-12 scores between the two groups

TVM surgery Traditional vaginal surgery P

Before operation PFDI-20 104.70 ± 16.12 104.88 ± 15.82 0.928
PFIQ-7 104.27 ± 19.12 101.66 ± 19.14 0.276
PISQ-12 29.89 ± 6.95 28.71 ± 5.63 0.133

6 months after operation PFDI-20 39.99 ± 6.52 31.40 ± 5.78 <0.001
PFIQ-7 66.56 ± 12.35 54.36 ± 12.82 <0.001
PISQ-12 — — —

1 year after operation PFDI-20 30.93 ± 6.47 23.42 ± 4.17 0.001
PFIQ-7 49.23 ± 11.01 39.42 ± 10.82 <0.001
PISQ-12 50.68 ± 5.39 55.49 ± 5.78 <0.001

3 years after operation PFDI-20 22.89 ± 4.13 16.38 ± 3.39 <0.001
PFIQ-7 29.05 ± 3.06 25.06 ± 2.88 <0.001
PISQ-12 69.63 ± 6.29 78.48 ± 7.72 <0.001

5 years after operation PFDI-20 21.54 ± 4.32 15.73 ± 3.28 <0.001
PFIQ-7 30.14 ± 3.37 25.00 ± 2.37 <0.001
PISQ-12 69.44 ± 5.67 78.43 ± 7.36 <0.001
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PISQ-12 scores were higher than before the operation. At
postoperative months 6, years 1, 3, and 5, all the subjec-
tive symptom scores of the traditional vaginal surgery
group were better than the TVM group (Table 2).

3.4 Postoperative complications

In the TVM surgery group, two (1.69%) patients experi-
enced vaginal foreign body sensations at 6 months after
the operation, but no mesh exposure was found. The
vaginal examination found that the anterior vaginal wall
near the dome was thin, and the mesh could be touched
under the mucosa. After being treated with estrogen oint-
ment locally, one patient was improved with thickened
vaginal wall mucosa 12 months after the operation. In
contrast, the other patient still had mild vaginal foreign
body sensation. Gynecological examination showed a
local mesh exposure at the anterior vaginal dome, with a
range of 0.5 cm × 0.5 cm. After trimming and applying
external estrogen ointment for 2 weeks, the anterior
vaginal wall recovered well and had no re-exposure.
No postoperative complications were found in the tradi-
tional vaginal surgery group.

4 Discussion

Patients will undergo surgery with more than stage II
POP or failed conservative treatment. Most POP sur-
geries are performed transvaginally and 10–20% via
the transabdominal approach [15,16]. In China, TVM
surgery and traditional vaginal surgery (non-mesh) are
still two main transvaginal surgical methods in treating

POP [17]. There remain some debates about the optimal
surgical treatment for POP. Therefore, we performed this
study to compare two operations’ cure rates, quality of
life, and complications.

In China, even with the awareness of postoperative
complications, the rates of TVM procedures account for
nearly half. Sun et al. [17] analyzed the development of
Chinese pelvic floor surgeries related to POP over the past
14 years. Their results showed that the rate of synthetic
mesh operation increased from 38.1 to 46.0% and non-
mesh procedures decreased from 61.9 to 54.0%. In our
study, the TVM surgery group included 118 cases, acc-
ounting for 45.7% of all patients, consistent with the rest
of the country.

Age, vaginal delivery, parity, and BMI are the most
consistent risk factors for POP [18,19]. Therefore, to reduce
the impact of these risk factors, our research included
patients with similar age, gravidity, and parity in the two
groups. In terms of perioperative parameters, there was
no significant difference except the duration of surgery.
The operation time of the TVM surgery group was longer.
That is because we have to stop the bleeding carefully at
every step of the TVM surgery operation to reduce the
intraoperative blood loss resulting in mesh exposure.
The patient’s overall health, mesh materials, and sur-
geon’s experience are also related to the POP opera-
tion [20,21].

The POP-Q was used to evaluate the objective effect
of the two modes of operations. It is the most reliable POP
grading system, which defines the anterior, posterior, and
apical segment prolapse relative to the vaginal hymen and
includes a five-point staging system [22]. POP was consid-
ered as recurrencewhen the POP-Q stage ≥ II. We analyzed
the difference between the two groups with follow-up
time. We found that the recurrence rate of the traditional
vaginal surgery group is somewhat higher than the TVM
surgery group, but this difference was not statistically sig-
nificant. The results indicated that the two surgical methods
were equally effective. In our study, the recurrence rate in
both groups was approximately 20% at a 5-year follow-up.
Ubertazzi et al. [23] also performed a 5-year follow-up
outcome of TVM in 72 POP patients, and the cure rate
was 79.2%, which is similar to our results.

The choice of surgical method is based not only on
restoring typical anatomical structure but also on the
functional recovery and patients’ quality of life, such as
dysuria or abnormal defecation and dyspareunia. At pre-
sent, there is little evidence about the subjective assess-
ment of those two groups. Therefore, we analyzed the
subjective symptoms by three questionnaires, including
PFDI-20, PFIQ-7, and PISQ-12. After the operation, the

Figure 2: Comparison of the recurrence rate between the two groups
with follow-up time.
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subjective symptom scores were all distinctly improved in
the two groups. Meanwhile, there were also statistically
significant differences between the two groups. The results
showed that the traditional procedure is better than TVM
surgery in subjective effects. Six months after the opera-
tion, the PISQ-12 score has not been assessed as it is of
no use.

Complications after TVM surgery were reported to
have pain, mesh exposure, recurrent POP, sexual dysfunc-
tion, urogenital and rectovaginal fistulas, and so on [24].
Mesh exposure is a significant and common complication
of TVM surgery. Previous studies reported the mesh expo-
sure rate of TVM surgery was 3.1–16.6% [23,25]. However,
in our study, only one case (0.87%) had mesh exposure
12 months after the operation. And, there are no post-
operative complications in the traditional vaginal sur-
gery group, which is much lower than other reports. The
reason is probably that all patients before the operation
had received conservative treatment, including antibio-
tics, topical estrogen, and 1:5,000 potassium permanga-
nate sitz bath. And, during the process of puncture for
mesh implantation, we emphasized that the implants
must be placed in the interstitial space, not in tissue.
Besides, all operations in our study were performed by
the same experienced surgeon. For POP surgery, the doc-
tor’s technique is also an essential factor. Slade et al. [26]
have performed a systematic review including 27 rando-
mized controlled trials to analyze the cost-effectiveness
of surgical management of anterior POP. Their results
showed that non-mesh repair has the highest prob-
ability of being cost-effective compared with all types
of meshes. Our results also suggested that traditional
vaginal surgery is the better procedure.

As a non-randomized controlled trial, our research
has several limitations. First, the study has a small
sample size. Second, the patients in our research are
only from two centers. The multicenter study should be
performed to verify the long-term prognosis. Third, we
did not analyze conservative treatments like the pelvic
floor muscle training after the operation. These data
should be collected to make the study complete and
more valuable. Besides, in recent years, the rate of laparo-
scopic sacrocolpopexy (LSC) for treating POP increased
significantly because of the low incidence of complications
and little effect on sexual function [27]. The laparoscopic
lateral suspension with mesh was also considered as a safe
and effective treatment for apical and anterior POP [28].
LSC should be compared with TVM and traditional vaginal
surgery to provide more detailed information.

In our study, both surgical methods for POP are effec-
tive, but traditional vaginal surgery shows higher subjective

symptom scores of postoperative satisfaction and no
severe side effects than TVM surgery. Our result is similar
to the final results of Boston Scientific Transvaginal Mesh
for POP 522 studies completed on August 16, 2021 [29].
Their results showed that Boston Scientific transvaginal
POP mesh had similar effectiveness and safety outcomes
to native tissue repair at 36 months. However, the FDA
believes that devices present potential risks and has
ordered to stop selling and distributing products on
April 16, 2019 [29]. Indeed, TVM surgery is still not pro-
hibited in China. We hope our study will raise awareness
of these types of surgeries. Besides, traditional vaginal
surgery, due to high patient satisfaction, low rate of
complications, low cost, and mature technology, is a
valuable option for POP therapy.
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