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ABSTRACT

Objectives: To evaluate and validate the safety and efficacy of modified laparoscopic sacrocolpopexy for advanced
posterior vaginal wall prolapse at up to 3 years of follow-up.

Material and methods: As a prospective observational study, we collected 56 cases with advanced posterior vaginal wall
prolapse and performed modified laparoscopic sacrocolpopexy (MLSC) with self-cut mesh. The main improvement is the
cutting and fixing of the mesh. Patients were followed up at 6, 12, 24 and 36 months. The main indicators of follow-up
were postoperative anatomic success rate and Pelvic organ prolapse quantitation (POP-Q) score, and secondary indica-
tors were related to quality-of-life scales and postoperative complication rates.

Results: All patients completed the operation through minimally invasive surgery, and there were no vital organs and
blood vessel damage during the operation. The mean age was (58.32 + 7.63) years. There was no recurrence of stage |
or lower during the follow-up maximum of 36 months (median 24 months), and the anatomic success rate was 100%.
The quality-of-life scores improved significantly (p < 0.001) and the quality of sexual life was not affected (p = 0.5). There
was 1 case of continuous vaginal mesh exposure at 12 months (2.86%) and 1 case of severe infection with poor healing
of vaginal stump within 6 months (1.79%). No one had urinary incontinence (Ul) requiring reoperation.

Conclusions: In patients with advanced posterior vaginal wall prolapse, MLSC can provide good and durable pelvic floor

anatomical recovery and functional outcomes with no specific complications.
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INTRODUCTION

Pelvic organ prolapse (POP) is a type of dysfunctional
disease in today’s aging society that seriously affects the
quality of life of older women. Anterior vaginal wall prolapse
is the most common form of POP, while posterior vaginal
wall prolapse is relatively uncommon with a prevalence of
12.9-18.6% [1], accounting for about 1/2 of anterior vagi-
nal wall prolapse [2]. However, the treatment of posterior
vaginal wall prolapses, especially of the distal and middle
portions of the vagina wall, is relatively challenging. De-
spite the availability of various surgical approaches, there
is currently a lack of high-level evidence to support the
preferred surgical approach [3]. The traditional approach
is transvaginal repair, with an average success rate of 83%,
and complications such as sexual intercourse disorder (with
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an incidence of about 18%) and defecation disorder
(with an incidence of about 26%) have not been effectively
resolved [1]. In recent years, a growing number of clinical
studies have demonstrated the integrity of pelvic support
structures. Magnetic resonance imaging (MRI) evidence
supports the overall weakening and general deformation of
pelvic floor tissue in patients with POP, rather than specific
fascia or site defects [4]. Malik RD. et al. [5] found that 16%
of women who underwent anterior vaginal wall suspension
also required posterior prolapse repair during long-term
follow-up. At the same time, there are more than 20 years
of research data demonstrating the critical role of defectsin
vaginal apical support structures in prolapse of the anterior
and posterior vaginal walls [6]. Only transvaginal repair of
the posterior wall cannot improve the overall defect of the
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pelvic supporting structure, which may explain why simple
transvaginal surgery cannot achieve the ideal surgical effect.

With the advancement and update of minimally invasive
techniques, laparoscopic sacrocolpopexy (LSC) has become
the “gold standard” for the treatment of POP caused by
mid-pelvic defects in recent years [7-9]. It achieves the over-
all repair of the pelvic floor support structure by strengthen-
ing the uterosacral ligament complex. The surgical effect
of LSC is superior to various transvaginal procedures [2].
Although there is currently no strong evidence to prove its
superiority in treating posterior vaginal wall prolapse, some
studies have shown that apical support plays an important
role in posterior wall prolapse, and LSC can also restore the
anatomy of the posterior vaginal wall [10, 11].

Many scholars have conducted follow-up studies on SCin
patients with posterior vaginal wall prolapse. They found that
the recurrence rate of vaginal apex after surgery was 1.47%to
6.1%, while the recurrence rate of posterior wall prolapse was
ashighas 5.88%t031.82%[12, 13]. That suggests that SCis ef-
fective in supporting the apical vagina but cannot achieve the
same ideal effect on the posterior vaginal wall. This is closely
related to the complex anatomical structure of the posterior
vaginal wall. DeLancey et al. [14] described the vaginal sup-
port in three different anatomical levels. In addition to the
dominant role of the cardinal-uterosacral ligament complex,
the levator ani muscle also plays an important role in support
of the posterior vaginal wall and the entire pelvic floor. This
provides a theoretical basis for us to treat posterior vaginal
wall prolapse by MLSC. It enhances the overall structural
support of the pelvic floor by addressing the vaginal apex
defect and reinforcing the level Il support. This is achieved
by securing the two wings of the posterior mesh with the
levator fascia on both sides. In this study, we enrolled patients
with advanced posterior vaginal wall prolapse, performed
the MLSC with self-cut mesh, and evaluated the safety and
efficacy of this procedure during up to 3 years of follow-up.

MATERIAL AND METHODS
Baseline characteristics

As a prospective observational study, we identified
a total of 56 patients with symptomatic, advanced POP
who underwent MLSC with self-cut mesh between January
2019 and December 2021 at the Affiliated Hospital of Qing-
dao University. Allwomen participated after informed writ-
ten consent was obtained, and ethics approval was obtained
from the Affiliated Hospital of Qingdao University prior to
performing the surgical procedure (QYFY WZLL 27716).The
following inclusion criteria were applied: (1) presenting with
atleast stage 3 prolapse of the posterior vaginal wall, with or
without other chamber prolapses (anterior vaginal wall,
cervical prolapse, or vaginal vault prolapse); (2) age younger
than 70 years. The exclusion criteria included: (1) could not

62 considered for study

.| 5 were unable to guarantee follow-up;
1 had a history of pelvic cancer

A 4

Preoperative
56 POP-Q, MR, PFDI-20, PFIQ-7;
33 Sex life, PISQ-12

v
56 underwent MLSC

\4

At 6-month follow-up
56 POP-Q, PFDI-20, PFIQ-7;
33 sex life, PISQ-12

v

At 12-month follow-up
56 POP-Q, MRI, PFDI-20, PFIQ-7;
35 sex life, PISQ-12

v

At 24-month follow-up
35 POP-Q, PFDI-20, PFIQ-7;
21 sex life, PISQ-12

v
At 36-month follow-up 22
POP-Q, PFDI-20, PFIQ-7;
9 sex life, PISQ-12

Figure 1. The study flowchart. POP-Q — Pelvic Organ Prolapse
Quantitation; PFDI-20 — Pelvic Floor Distress Inventory — Short Form
20; PISQ-12 — The Pelvic Organ Prolapse/Urinary Incontinence Sexual
Questionnaire 12; PFIQ-7 — The Pelvic Floor Impact Questionnaire 7;
MLSC — Modified Laparoscopic Sacrocolpopexy

tolerate surgery because of serious systemic diseases; (2)
a history of pelvic cancer or pelvic radiation therapy. All in-
cluded patients were graded by the POP-Q score developed
by The International Continence Society (ICS). The study
flowchart is depicted in Figure 1.

Surgical techniques

All operations were performed by the same experienced
team via robotic or laparoscopic-assisted surgery. A total hys-
terectomy was performed following routine steps in cases of
uterine prolapse. A 0 absorbable suture was used to continu-
ously suture the vaginal stump. Separated the vaginal rectal
space down to the lower third of the posterior vaginal wall and
then extended it laterally to visualize the levator ani muscle
fascia on both sides (Fig. 2). Opened the peritoneum to reach
the presacral space to expose the middle sacral vasculature
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Figure 2. The vaginal rectal spaces were dissected down to the levator ani fascia on both sides, and the posterior mesh was placed over and sutured

to this fascia

and the anterior longitudinal ligament of the first sacral ver-
tebra below the promontory and communicated with the
opened rectovaginal space below. A polypropylene mesh, Gy-
nemesh PS (Ethicon, 10 cm X 15 cm, Somerville, NJ, USA), was
cut into 2 specific shape strips (Fig. 3). The anterior mesh
was fixed using conventional sutures, while the posterior
mesh was positioned over and sutured to the levator fascia on
both sides, and to the uterosacral ligament complex (Fig. 2).
The anterior and posterior arms of the meshes were then
combined over the vaginal stump and drawn through the
peritoneal tunnel. The distal end of the mesh is finally fixed
without tension to the anterior longitudinal ligament of the
sacrum (Fig. 4). All meshes were sutured with 2-0 nylon su-
tures (non-absorbable sutures). The peritoneum was sutured
continuously with an absorbable suture, and the mesh was
completely placed within the peritoneum to ensure complete
peritonealization.

Objectives

The objective of this study was to evaluate the safety
and efficacy of MLSC for advanced posterior vaginal wall
prolapse. Patients were primarily followed up through tel-
ephone consultations and outpatient clinic visits, starting
6 months after surgery. The main indicators of follow-up
were the postoperative anatomical success rate and POP-Q
score, while secondary indicators comprised quality of life
scales and postoperative complication rates. Anatomical
success was defined as stage | or lower based on the POP-Q.
The quality of life of patients was assessed using question-
naires, including Pelvic Floor Distress Inventory — Short
Form 20 (PFDI-20), the Pelvic Organ Prolapse/Urinary Incon-
tinence Sexual Questionnaire 12 (PISQ-12), and The Pelvic
Floor Impact Questionnaire 7 (PFIQ-7). The PFDI-20 investi-
gates the range of POP symptoms experienced by the patient

Figure 3. The posterior wall mesh was cut into the shape of the two
wings and a lateral arm

and the grade of inconvenience they cause. The PFIQ-7 cov-
ers theimpact of POP on daily life. The PISQ-12 covers sexual
function in sexually active women with POP. These three
questionnaires have been used in numerous studies and
have also been validated in their Chinese versions [15-171].

Statistical analysis
Data analysis was managed using SPSS 25 statistical
software and R version 4.1.0. Data were reported as mean
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Figure 4. Exposed the front area of the first sacrum and fixed the long arm of the mesh to the anterior longitudinal ligament

+ standard deviation for continuous quantitative variables
and as number and percentage for qualitative variables. Pre-
operative and follow-up values were compared on McNemar
test and Student’s t-test for matched variables. A p value
< 0.05 was considered as statistically significant.

RESULTS

A total of 56 patients were included in this study. The
demographic information is shown in Table 1. According
to MRl assessment, fifteen of these patients combined with
intestinal hernia. There were 6 cases had a history of POP
surgery, which included 3 cases of simple anterior and pos-
terior vaginal wall repair, 2 cases of sacrospinous ligament
fixation, and 1 case of uterine-rectus abdominis suspension.
Additionally, 8 patients were complicated with U, including
3 patients with stress Ul (SUI), 2 with urge Ul (UUI), and 3 with
mixed Ul (MUI). None of the patients had previously under-
gone incontinence surgery; 42 patients (75%) underwent
concurrent hysterectomy during the surgery. Among the
other patients, six (10.71%) had vaginal vault prolapse, and
8 (14.29%) chose to preserve the uterus. Six cases (10.71%)
underwent tension-free vaginal tape-obturator (TVT-O)
surgery due to SUI or MUL. In all patients, the surgery was
performed using minimally invasive techniques without
conversion to laparotomy, and there were no injuries to
the gastrointestinal tract, urinary system, or major blood
vessels. The urinary catheter was removed within 24 hours
after the operation, and none of the patients experienced
discomforts such as dysuria, urgency, or dysuria. The perio-
perative data are presented in Table 2.

All patients underwent gynecological examinations,
MRI imaging, and laboratory tests during outpatient fol-
low-up visits. The vaginal capacity of all patients could
accommodate 2-3 fingers, and the POP-Q values returned
to the normal anatomical range after the operation. The
difference was statistically significant compared with

the preoperative value (p < 0.001). The anatomic success
rate was 100% during the maximum 36-month follow-up
period (Tab. 3).

Functional pelvic problems (PFDI-20 scores) and their
impact on patients’quality of life (PFIQ-7 scores) significantly
improved postoperatively (p < 0.001). We did not collect
information on patients’ sexual activity for 6 months after
surgery as it was necessary to avoid sexual intercourse inim-
mediate post-surgery period. 33 patients who had a sexual
life before the operation recovered and resumed normal
sexual activity after the operation, as confirmed during the
12-month follow-up evaluation. In addition, two patients
who had no sex activity 6 months before the operation
also resumed sexual activity after the procedure. There was
no statistically significant difference from the preopera-
tive score (p = 0.5). Patients experienced improved urinary
system-related symptoms and sensory disturbances after
the operation (p < 0.05). 19 out of the 25 patients who
had constipation before the operation returned to normal
1 month after the procedure, with significant improvement
in their anorectal symptoms. 12 cases experienced new-
-onset constipation, and their symptoms improved or re-
solved within 6 months after the operation through changes
in dietary habits and the use of laxative drugs. Additionally,
the 6 patients with Ul underwent TVT-O surgery simulta-
neously, resulting in significant symptom improvement
post-surgery without dysuria or urinary retention. There
were 5 patients with new-onset Ul, two of whom had UUI
and were cured with cholinergic receptor blockers and other
medications, while three had SUI with mild symptoms, and
none required further surgery (Tab. 4).

1 patient with persistent mesh exposure recovered after
debridement and suturing of the stump 12 months after the
operation. Infection-related complications mainly include
vaginal stump inflammation and pelvic infection. 3 vagi-
nal stump infections were observed during an outpatient
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Table 1. Baseline characteristics (n = 56)

Characteristics Value
Type of POP
Simple posterior wall prolapses 18(32.14)
Combined with other chamber prolapses 38(67.8)
Age [years] 58.32+7.63
BMI [kg/m?] 24.96 +3.45
Number of deliveries 1.55+0.63
Menopause 37 (66.07)
Chronic constipation 25 (44.64)
Urinary incontinence 8(14.29)
Uterine fibroids or adenomyoma 20(35.71)
Intestinal hernia 15 (26.79)
Previous pelvic surgery 18 (32.14)
Previous POP surgery 6(10.71)
Comorbidities
Hypertension 9(16.07)
Diabetes mellitus 11(19.64)
:-rllv:::ét(id;srzsla;ecz;arrhythmia, myocardial 2(357)
et s s
Cerebral infarction 2(3.57)

Data are mean + standard deviation or n (%); POP — pelvic organ prolapse;
BMI — body mass index

Table 2. Perioperative characteristics

Characteristic Value

Surgical approach

Laparoscopic 38 (67.86)

Robot-assisted 18 (32.14)
Concomitant procedures

Total hysterectomy 42 (75)

TVT surgery 6(10.71)

Adhesiolysis 7(12.5)
Duration of surgery [min] 197.39 £ 55.91
Estimated blood loss [mL] 44.19 +£26.33
Length of postoperative hospital stay [day] 345+ 1.04

Data are mean + standard deviationor n (%); TVT — tension-free vaginal tape

follow-up visit 1 month after the surgery. During the gyneco-
logical examination, none of the patients presented obvious
symptoms such as vaginal stump congestion, loose sutures,
or poor healing. All patients recovered after treatment with
estrogen-containing vaginal suppositories and estrogen
cream. There were no serious mesh-related complications
such as adhesive bowel obstruction or mesh erosion during
the follow-up period (Tab. 4).

DISCUSSION

Traditional LSC is applicable to uterine prolapse with
mid-pelvic defects. The mesh is mainly sutured to the up-
per third of the posterior vaginal wall and the uterosacral
ligament. However, it provides less support for the lower
part of the anterior and posterior vaginal walls and cannot
achieve the same ideal effect [18]. In an analysis by Sul-
livan et al. [19], in which mesh was fixed to the sacrum to
treat multicompartmental POP, 28% of their patients (n =
= 236, follow-up 5 years or 3 years) required reoperation
for recurrent low posterior vaginal wall prolapse. Moreover,
rectocele resulting from uncorrected central or distal defects
may create a downward traction force on the apical suspen-
sion recurrence sites, which can contribute to the apical
plateau recurrence [20]. Wong et al.[21] utilized ultrasound
to evaluate the location of the anterior mesh in LSC patients’
post-surgery and discovered that the lower the mesh posi-
tion, the lower likelihood of recurrence rate. Therefore, there
is a view that the posterior wall mesh can be fixed to the
perineal body in LSC, but excessive dissection of the pos-
terior vaginal wall may increase bowel complications [22].

In this study, we performed MLSC in 56 patients with
advanced posterior vaginal wall prolapse. The procedure
involved dissecting the rectum from the posterior vaginal
wall down to the levator ani fascia on both sides of the
rectum. It not only fixes Level | support (vagina apical) but
also has major influences on Level Il (midvaginal) and Level
Il (introital) support. In our follow-up, we observed a sig-
nificant improvement in POP-Q score among all patients,
resulting in an overall objective cure rate of 100%. It shows
that the MLSCis not only suitable for apex prolapse but also
for patients with simple posterior wall prolapse, especially for
those experiencing POP recurrence or had a combined intes-
tinal hernia. Carter-Brooks et al. [11] conducted a follow-up
study and found that compared to patients who did not un-
dergo Level lll support procedures (such as posterior repair
and/or perineorrhaphy), those who underwent LSC alone
showed similar genital hiatus (GH) 1-year post-surgery, with
no difference in recurrence rate. In this study, the 56 included
patients did not undergo Level Ill support procedures, re-
gardless of the presence of anatomical defects in the per-
ineal body. All patients achieved satisfactory anatomical
reduction after surgery. Our initial experience showed that
MLSC seemed to safely cure advanced posterior vaginal wall
prolapse, suggesting that the indications of the MLSC could
potentially be expanded. For patients with total pelvic floor
deficiencies, this procedure can be used to achieve satisfac-
tory results and maintain long-term outcomes.

Gluck et al. [22] confirmed that numerous technical
variants for LSC exist and that there is still little consensus
on various issues regarding the technique. Many scholars
have improved the LSC procedure in the past. Gadonneix
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Table 3. Anatomical results according to POP-Q classification and stage at 6, 12, 24 and 36 months follow-up

Preoperative 6 months 12 months 24 months 36 months

n=56 n=56 p value n=56 p value n=35 p value n=22 p value
POP-Q point
Aa [cm] 0.95+1.33 -2.8+04 <0.001 -2.8+05 <0.001 -27+05 <0.001 -27+0.5 <0.001
Ba [cm] 236+2.13 -29+03 <0.001 -2.8+0.2 <0.001 -27+04 <0.001 -27+05 <0.001
Ap [cm] 1.25+1.08 -29+05 <0.001 -26+0.5 <0.001 -25%0.6 <0.001 -23%0.7 <0.001
Bp [cm] 36+1.0 -29+0.2 <0.001 -29+0.2 <0.001 -28+03 <0.001 -26+03 <0.001
Clem] 19+£28 -64+13 <0.001 -6.6+1.2 <0.001 -6.5+14 <0.001 -55+0.6 <0.001
Anatomical
success rate, 56 (100) 56 (100) 35(100) 22 (100)

n %

Data are mean + standard deviation or n (%); p value — compared to preoperative data. Aa, Ba, C, Ap and Bp were the measured parameters, as defined by the ICS POP-Q; C,
those with a uterus represent the cervix, and those without a uterus represent the top of the fornix

Table 4. Quality of life scores and complications at 6, 12, 24 and 36 months follow-up

Preoperative 6 months value 12 months value 24 months value 36 months value
n=>56 n=>56 P n=56 P n=35 P n=22 P

Quality of life score sheet
PFIQ-7 1593+15.7 1457+15.7 <0.001 51.2+129 <0.001 4631138 <0.001 49.2+11.9 <0.001
PFDI-20 143.6+31.7 3351147 <0.001 33.0+94 <0.001 29.1£9.0 <0.001 295+9.2 <0.001
sexual 33(58.9) - - 35 (62.5) 0.990 21 (60) 0.500 9(40.91) 0.990
relations
PISQ-12 26555 - - 27650 0.034 29.0+4.7 0.286 28359 0.187
Symptoms
Bowel
dysfunction 26 (46.43) 2(3.57) 1(1.79) 0(0) 0(0) <0.001
Urination
dysfunction 12(2143) 5(8.93) 4(7.14) 1(2.86) 1(4.55) 0.031
Sensory
dysfunction 25 (44.64) 3(5.36) 2(3.57) 0(0) 0(0) <0.001
Complications
Mesh-related
complications 2 101.79) 0(0) 0(0)
Infection 8(14.29) 3(5.36) 0(0) 0(0)
Urinary 5(8.93) 4(7.14) 1(286) 1(5.44)

incontinence

Data are mean + standard deviation or n (%); p value — compared to preoperative data; bowel dysfunction, constipation, digital assistance, fecal incontinence, etc. Urination
dysfunction, urine leakage, difficulty urinating, etc.; sensory dysfunction, dyspareunia, abdominal and lumbosacral discomfort, etc.; mesh-related complications, mesh shrinkage,
vaginal mesh exposure, etc,; infection, vaginal infection, pelvic infection, osteomyelitis, pondyloperiostitis, etc.

et al. [23] used two separate meshes along the anterior
and posterior vaginal walls to correct multicompartment
pelvic organ prolapse, and the recurrence rate was 12% with
a median follow-up of 24 months for posterior vaginal wall
prolapse. Liang S.[24] performed LSC in 30 patients with the
attachment of mesh straps transvaginally, and only 1 patient
had a recurrence of the posterior vaginal wall two years after
surgery. The patients enrolled in our study were followed
up for a maximum of 3 years, and currently, no patient has
arecurrence of the posterior vaginal wall. The results herein

presented demonstrate the effectiveness of this procedure
in reducing the recurrence of posterior vaginal wall prolapse.

In terms of quality of life, it was found that prolapse-
-related symptoms significantly improved (p < 0.001), as
did patients’ overall quality of life. However, the quality of
sexual life was not affected (p =0.5). In our data, 25 patients
(44.64%) had chronic constipation before surgery. Among
them, 19 patients regained normal defecation function
within 1 month after surgery, suggesting that the restora-
tion of the anatomical structure of the posterior vaginal wall
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contributes to the improvement of defecation function.
Although there were 12 patients with new-onset consti-
pation after surgery, most cases occurred within the first
month post-surgery. Anorectal symptoms improved within
6 months after surgery, likely due to the use of medications
to facilitate bowel movements and improvements in dietary
habits. It was previously believed that deep dissection of
the posterior vaginal wall during the operation could alter
rectal compliance and anorectal angulation, resulting in ob-
structed defecation. In addition, pararectal dissection could
cause autonomic nerve injury contributing to a reduction
in rectal mobility [25]. Fox and Stanton [26] separated the
rectum from the posterior vaginal wall down to the perineal
body during surgery. With a median follow-up of 14 months,
postoperative bowel-related complications increased from
41% to 50%. However, our data suggest that the MLSC may
temporarily affect the patient’s bowel dysfunction, but the
repair of the postoperative anatomical structure is ultimately
beneficial to the recovery of the patient’s defecation func-
tion. This finding is consistent with the conclusions of Grimes
et al. [27] and Ramanah et al. [25]. Overall, this procedure
can significantly improve prolapse-related symptoms and
quality of life of patients for an extended period. And it did
not have a negative impact on the sexual life of patients,
some patients even experienced improvements. This fully
demonstrates the superiority of this procedure compared
to transvaginal and transanal routes. Its potential benefits
to sexual function (preserving vaginal length and axial di-
rection, thereby reducing the incidence of dyspareunia)
makes this procedure the first choice for relatively young,
sexually active women. Similar conclusions were drawn in
a 1-year follow-up study by Thibault et al. [28] using the
same questionnaire.

Intraoperative complications mainly include bladder,
ureter, intestinal injury, excessive bleeding, and hematoma
formation. Simultaneously, placing the mesh lower requires
more dissection of the posterior vaginal wall, which can re-
sultinincreased intraoperative blood loss, longer operative
time, and a heightened risk of intestinal injury. All surgical
procedures in this study were performed by a professional
physician with nearly ten years of experience in pelvic floor
surgery.The data confirms the safety of this operation. How-
ever, the LSC is associated with technical challenges and
a steep learning. The security of the operation also depends
on the surgeon’s technical expertise and surgical experience.

In previous reports, mesh-related complications are
one of the most common and intractable complications
of SC, with a risk as high as 10.5% at 7 years following the
procedure [29]. Infections, failure of prolapse repair, and
mesh erosions may require mesh removal and, if appli-
cable, repeat LSC [9]. Although the mechanism of mesh
exposure is unclear, factors such as infection, hematoma,

concomitant uterine resection, history of POP surgery, dif-
ferent types of mesh or suture, vaginal mesh tension, mesh
peritoneal coverage, and vaginal use of estrogen may con-
tribute to the pathogenesis of mesh exposure [30-32]. To
prevent mesh-related complications, we placed the mesh
without tension, strictly carried out the peritonealization
of the mesh, and implemented additional measures during
the operation. The follow-up data of this study suggested
that only 1 patient (1.8%) who had persistent mesh expo-
sure was treated with secondary surgery, which is lower
than the 3% reoperation rate for mesh-related complications
reported in the recent literature [33].

In recent years, the concept of prophylactic anti-
-incontinence surgery for women has sparked a popularand
controversial debate. It has been reported in the literature
that about 5.3% of patients developed SUI requiring surgi-
cal treatment after LSC [34]. A high-quality meta-study in
2014 showed that combined surgery reduced the risk of
postoperative SUI, but there was also a risk of complica-
tions such as overactive bladder symptoms and obstructive
urination [35]. We performed TVT-O surgery on patients
with preoperative SUI and MUL. In our study, we effectively
alleviated post-surgery urinary leakage symptoms without
increasing surgery-related complications. None of the pa-
tients required anti-incontinence surgery again.

The main advantages of this study include its prospec-
tive design and the systematic preoperative and postop-
erative assessment using the POP-Q system, standard-
ized surgical techniques, standardized scoring scales, etc.
Dynamic collection and comparison of the result data
can clearly and directly reflect the changes in the relevant
indicators of the patients after surgery. However, due to
the limited number of cases and short observation period
in this study, further investigation involving more cases
treated with this procedure is needed. In addition, factors
such as the depth of rectal dissection and the level of leva-
tor ani muscle fascia fixation may also affect the study re-
sults. Therefore, we look forward to further research using
large sample size, long-term follow-up, and standardized
randomized controlled trials to validate the superiority of
MLSC in advanced posterior vaginal wall prolapse in the
future. This operation is expected to evolve into a first-line
surgical approach for treating advanced pelvic defects
after adequate evaluation.

Article information and declarations

Data availability statement

The data that support the findings of this study are available
on request from the corresponding author.The data are not
publicly available due to the inclusion of information that
compromise the privacy of research participants.

www. journals.viamedica.pl/ginekologia_polska 93



Ginekologia Polska 2025; vol. 96, no. 2

Ethics statement

All subjects gave theirinformed consent for inclusion before
they participated in the study. The Ethics Committee of
the Affiliated Hospital of Qingdao University approved this
study, ethics NO. QYFYWZLL27716.

Author contributions

Yifan Yin — conceptualization, methodology, investigation,
formal analysis, writing — original draft; Yufang Xia — data
curation, writing, original draft; Shujun Ji — investigation;
Enhui Guo — resources, supervision; Chen Chen — writing,
original draft; Yanhui Lou — conceptualization, resources,
writing, editing.

Funding

The work was supported by the Beijing science and tech-
nology innovation medical development foundation (No.
KC2023-JX-0288-RZ82).

Acknowledgments
We thank all patients for providing signed permission to
publish this article.

Confilict of interest
The authors declare no conflict of interest.

REFERENCES

1. Karram M, Maher C. Surgery for posterior vaginal wall prolapse. Int
Urogynecol J. 2013;24(11): 1835-1841, doi: 10.1007/500192-013-2174-z,
indexed in Pubmed: 24142058.

2. Barber MD. Pelvic organ prolapse. BMJ. 2016; 354(i3853), doi:
10.1136/bmj.i3853.

3. Mowat A, Maher D, Baessler K, et al. Surgery for women with pos-
terior compartment prolapse. Cochrane Database Syst Rev. 2018;
3(3): CD012975, doi: 10.1002/14651858.CD012975, indexed in Pub-
med: 29502352.

4.  Lewicky-Gaupp C, Yousuf A, Larson KA, et al. Structural position of the
posterior vagina and pelvic floor in women with and without posterior
vaginal prolapse. Am J Obstet Gynecol. 2010; 202(5): 497.e1-497.e6,
doi: 10.1016/j.2jog.2010.01.001, indexed in Pubmed: 20452497.

5. Malik RD, Christie AL, Zimmern PE. Posterior compartment prolapse oc-
currence after anterior vaginal wall suspension. Urology. 2019; 133: 84—
-90, doi: 10.1016/j.urology.2019.08.010, indexed in Pubmed: 31425682.

6. LowderJL, Park AJ, Ellison R, et al. The role of apical vaginal support in the
appearance of anterior and posterior vaginal prolapse. Obstet Gynecol.
2008; 111(1): 152-157, doi: 10.1097/01.A0G.0000297309.25091.a0,
indexed in Pubmed: 18165404.

7. MaherC, Feiner B, Baessler K, et al. Surgery for women with anterior com-
partment prolapse. Cochrane Database Syst Rev. 2016; 11(11): CD004014,
doi: 10.1002/14651858.CD004014.pub6, indexed in Pubmed: 27901278.

8. Maher C, Feiner B, Baessler K, et al. Surgery for women with apical
vaginal prolapse. Cochrane Database Syst Rev. 2016; 10(10): CD012376,
doi: 10.1002/14651858.CD012376, indexed in Pubmed: 27696355.

9.  Mohr S, Imboden S, Mueller MD, et al. Laparoscopic sacrocolpopexy
mesh excision step-by-step. Int Urogynecol J. 2023; 34(8): 1987-1989,
doi: 10.1007/500192-023-05494-5, indexed in Pubmed: 36897370.

10. Haylen B, Wong A, Kerr S. Posterior vaginal compartment repairs:
Does vaginal vault (level I) fixation significantly improve the vaginal
introital (level Ill) repair? Neurourol Urodyn. 2018; 37(8): 2740-2744,
doi: 10.1002/nau.23737.

11. Carter-Brooks CM, Lowder JL, Du AL, et al. Restoring genital hiatus to
normative values after apical suspension alone versus with level 3 sup-

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

port procedures. Female Pelvic Med Reconstr Surg. 2019; 25(3): 226-230,
doi: 10.1097/SPV.0000000000000528, indexed in Pubmed: 29210807.

. Sarlos D, Kots L, Ryu G, et al. Long-term follow-up of laparo-

scopic sacrocolpopexy. Int Urogynecol J. 2014; 25(9): 1207-1212,
doi: 10.1007/500192-014-2369-y, indexed in Pubmed: 24700356.
Higgs PJ, Chua HL, Smith ARB. Long term review of laparoscopic sacro-
colpopexy. BJOG. 2005; 112(8): 1134-1138, doi: 10.1111/j.1471-0528.2
005.00646.x, indexed in Pubmed: 16045530.

DeLancey JO. Structural anatomy of the posterior pelvic compartment
as it relates to rectocele. Am J Obstet Gynecol. 1999; 180(4): 815-823,
doi: 10.1016/50002-9378(99)70652-6, indexed in Pubmed: 10203649.
Teleman P, Stenzelius K, lorizzo L, et al. Validation of the Swedish short
forms of the Pelvic Floor Impact Questionnaire (PFIQ-7), Pelvic Floor Distress
Inventory (PFDI-20) and Pelvic Organ Prolapse/Urinary Incontinence Sexual
Questionnaire (PISQ-12). Acta Obstet Gynecol Scand. 2011;90(5): 483-487,
doi: 10.1111/j.1600-0412.2011.01085.x, indexed in Pubmed: 21306343.
Lau HH, Sun FY, Wang H, et al. Cutoff score of the traditional Chinese ver-
sion of the short form of the pelvic organ prolapse/urinary incontinence
sexual questionnaire (PISQ-12). Taiwan J Obstet Gynecol. 2020; 59(2):
227-230,doi: 10.1016/j.tj0g.2020.01.009, indexed in Pubmed: 32127142.

. Zhu L, Yu S, Xu T, et al. Chinese validation of the Pelvic Floor Impact

Questionnaire Short Form. Menopause. 2011; 18(9): 1030-1033,
doi: 10.1097/gme.0b013e31820fbcbe, indexed in Pubmed: 21587092.
Haylen BT, Vu D, Birrell W, et al. A preliminary anatomical basis for dual
(uterosacral and sacrospinous ligaments) vaginal vault support at col-
porrhaphy. Dual-balanced vaginal vault support at colporrhaphy. Int
Urogynecol J. 2012; 23(7): 879-882, doi: 10.1007/s00192-011-1633-7,
indexed in Pubmed: 22212715.

. Sullivan ES, Longaker CJ, Lee PY.Total pelvic mesh repair: a ten-year expe-

rience. Dis Colon Rectum. 2001; 44(6): 857-863, doi: 10.1007/BF02234709,
indexed in Pubmed: 11391148.

Oh S, Choi S, Lee SoY, et al. Posterior repair versus no posterior repair
for posterior vaginal wall prolapse resolved under simulated apical
support at the time of native tissue apical suspension. Int Urogynecol
J. 2021; 32(8): 2203-2209, doi: 10.1007/500192-021-04728-8, indexed
in Pubmed: 33635351.

Wong V, Guzman Rojas R, Shek KL, et al. Laparoscopic sacrocolpopexy:
how low does the mesh go? Ultrasound Obstet Gynecol. 2017; 49(3):
404-408, doi: 10.1002/u0g.15882, indexed in Pubmed: 26877210.
Gluck O, Blaganje M, Veit-Rubin N, et al. Laparoscopic sacrocolpopexy:
A comprehensive literature review on current practice. Eur J Obstet Gy-
necol Reprod Biol. 2020; 245:94-101, doi: 10.1016/j.ejogrb.2019.12.029,
indexed in Pubmed: 31891897.

Gadonneix P, Ercoli A, Salet-Lizée D, et al. Laparoscopic sacrocolpopexy
with two separate meshes along the anterior and posterior vaginal walls
for multicompartment pelvic organ prolapse. J Am Assoc Gynecol Lapa-
rosc. 2004; 11(1): 29-35, doi: 10.1016/51074-3804(05)60006-0, indexed
in Pubmed: 15104827.

Liang S, Zhu L, Song X, et al. Long-term outcomes of modified
laparoscopic sacrocolpopexy for advanced pelvic organ prolapse:
a 3-year prospective study. Menopause. 2016; 23(7): 765-770,
doi: 10.1097/GME.0000000000000628, indexed in Pubmed: 27138745.
Ramanah R, Ballester M, Chereau E, et al. Anorectal symptoms before
and after laparoscopic sacrocolpoperineopexy for pelvic organ prolapse.
Int Urogynecol J. 2012; 23(6): 779-783, doi: 10.1007/500192-011-1657-z,
indexed in Pubmed: 22258718.

Fox SD, Stanton SL.Vault prolapse and rectocele: assessment of repair using
sacrocolpopexy with mesh interposition. BJOG. 2000; 107(11): 1371-1375,
doi: 10.1111/j.1471-0528.2000.tb11650., indexed in Pubmed: 11117764.
Grimes C, Lukacz E, Gantz M, et al. What happens to the posterior com-
partment and bowel symptoms after sacrocolpopexy? Evaluation of
5-year outcomes from E-CARE. Female Pelvic Med Reconstr Surg. 2014;
20(5): 261-266, doi: 10.1097/spv.0000000000000085.

Thibault F, Costa P, Thanigasalam R, et al. Impact of laparoscopic
sacrocolpopexy on symptoms, health-related quality of life and
sexuality: a medium-term analysis. BJU Int. 2013; 112(8): 1143-1149,
doi: 10.1111/bju.12286, indexed in Pubmed: 24007194.

Baines G, Price N, Jefferis H, et al. Mesh-related complications of
laparoscopic sacrocolpopexy. Int Urogynecol J.2019; 30(9): 1475-1481,
doi: 10.1007/s00192-019-03952-7, indexed in Pubmed: 31041499.
Unger CA, Paraiso MF, Jelovsek JE, et al. Perioperative adverse events
after minimally invasive abdominal sacrocolpopexy. Am J Obstet
Gynecol. 2014; 211(5): 547.e1-547.e8, doi: 10.1016/j.aj09.2014.07.054,
indexed in Pubmed: 25088866.

94 www. journals.viamedica.pl/ginekologia_polska


http://dx.doi.org/10.1007/s00192-013-2174-z
https://www.ncbi.nlm.nih.gov/pubmed/24142058
http://dx.doi.org/10.1136/bmj.i3853
http://dx.doi.org/10.1002/14651858.CD012975
https://www.ncbi.nlm.nih.gov/pubmed/29502352
http://dx.doi.org/10.1016/j.ajog.2010.01.001
https://www.ncbi.nlm.nih.gov/pubmed/20452497
http://dx.doi.org/10.1016/j.urology.2019.08.010
https://www.ncbi.nlm.nih.gov/pubmed/31425682
http://dx.doi.org/10.1097/01.AOG.0000297309.25091.a0
https://www.ncbi.nlm.nih.gov/pubmed/18165404
http://dx.doi.org/10.1002/14651858.CD004014.pub6
https://www.ncbi.nlm.nih.gov/pubmed/27901278
http://dx.doi.org/10.1002/14651858.CD012376
https://www.ncbi.nlm.nih.gov/pubmed/27696355
http://dx.doi.org/10.1007/s00192-023-05494-5
https://www.ncbi.nlm.nih.gov/pubmed/36897370
http://dx.doi.org/10.1002/nau.23737
http://dx.doi.org/10.1097/SPV.0000000000000528
https://www.ncbi.nlm.nih.gov/pubmed/29210807
http://dx.doi.org/10.1007/s00192-014-2369-y
https://www.ncbi.nlm.nih.gov/pubmed/24700356
http://dx.doi.org/10.1111/j.1471-0528.2005.00646.x
http://dx.doi.org/10.1111/j.1471-0528.2005.00646.x
https://www.ncbi.nlm.nih.gov/pubmed/16045530
http://dx.doi.org/10.1016/s0002-9378(99)70652-6
https://www.ncbi.nlm.nih.gov/pubmed/10203649
http://dx.doi.org/10.1111/j.1600-0412.2011.01085.x
https://www.ncbi.nlm.nih.gov/pubmed/21306343
http://dx.doi.org/10.1016/j.tjog.2020.01.009
https://www.ncbi.nlm.nih.gov/pubmed/32127142
http://dx.doi.org/10.1097/gme.0b013e31820fbcbe
https://www.ncbi.nlm.nih.gov/pubmed/21587092
http://dx.doi.org/10.1007/s00192-011-1633-7
https://www.ncbi.nlm.nih.gov/pubmed/22212715
http://dx.doi.org/10.1007/BF02234709
https://www.ncbi.nlm.nih.gov/pubmed/11391148
http://dx.doi.org/10.1007/s00192-021-04728-8
https://www.ncbi.nlm.nih.gov/pubmed/33635351
http://dx.doi.org/10.1002/uog.15882
https://www.ncbi.nlm.nih.gov/pubmed/26877210
http://dx.doi.org/10.1016/j.ejogrb.2019.12.029
https://www.ncbi.nlm.nih.gov/pubmed/31891897
http://dx.doi.org/10.1016/s1074-3804(05)60006-0
https://www.ncbi.nlm.nih.gov/pubmed/15104827
http://dx.doi.org/10.1097/GME.0000000000000628
https://www.ncbi.nlm.nih.gov/pubmed/27138745
http://dx.doi.org/10.1007/s00192-011-1657-z
https://www.ncbi.nlm.nih.gov/pubmed/22258718
http://dx.doi.org/10.1111/j.1471-0528.2000.tb11650.x
https://www.ncbi.nlm.nih.gov/pubmed/11117764
http://dx.doi.org/10.1097/spv.0000000000000085
http://dx.doi.org/10.1111/bju.12286
https://www.ncbi.nlm.nih.gov/pubmed/24007194
http://dx.doi.org/10.1007/s00192-019-03952-7
https://www.ncbi.nlm.nih.gov/pubmed/31041499
http://dx.doi.org/10.1016/j.ajog.2014.07.054
https://www.ncbi.nlm.nih.gov/pubmed/25088866

Yifan Yin et al, MLSC for advanced posterior vaginal wall prolapse

31.

32

33.

Nygaard IE, McCreery R, Brubaker L, et al. Pelvic Floor Disorders Network.
Abdominal sacrocolpopexy: a comprehensive review. Obstet Gynecol.
2004; 104(4): 805-823, doi: 10.1097/01.A0G.0000139514.90897.07,
indexed in Pubmed: 15458906.

Ganatra A, Rozet F, Sanchez-Salas R, et al. The current status of lapa-
roscopic sacrocolpopexy: a review. Eur Urol. 2009; 55(5): 1089-1103,
doi: 10.1016/j.eururo.2009.01.048.

Vandendriessche D, Sussfeld J, Giraudet G, et al. Complications and
reoperations after laparoscopic sacrocolpopexy with a mean follow-up
of 4 years. Int Urogynecol J. 2017; 28(2): 231-239, doi: 10.1007/500192-
016-3093-6, indexed in Pubmed: 27549223.

34.

35.

Ennemoser S, Schénfeld M, von Bodungen V, et al. Clinical rel-
evance of occult stress urinary incontinence (OSUI) following
vaginal prolapse surgery: long-term follow-up. Int Urogynecol J.
2012; 23(7): 851-855, doi: 10.1007/500192-012-1765-4, indexed in
Pubmed: 22581237.

van der Ploeg JM, Oude Rengerink K, van der Steen A, et al. Dutch
Urogynaecology Consortium, Dutch Urogynaecology Consortium.
Prolapse surgery with or without stress incontinence surgery for pelvic
organ prolapse: a systematic review and meta-analysis of randomised
trials. BJOG. 2014; 121(5): 537-547, doi: 10.1111/1471-0528.12509,
indexed in Pubmed: 24382099.

www. journals.viamedica.pl/ginekologia_polska 95


http://dx.doi.org/10.1097/01.AOG.0000139514.90897.07
https://www.ncbi.nlm.nih.gov/pubmed/15458906
http://dx.doi.org/10.1016/j.eururo.2009.01.048
http://dx.doi.org/10.1007/s00192-016-3093-6
http://dx.doi.org/10.1007/s00192-016-3093-6
https://www.ncbi.nlm.nih.gov/pubmed/27549223
http://dx.doi.org/10.1007/s00192-012-1765-4
https://www.ncbi.nlm.nih.gov/pubmed/22581237
http://dx.doi.org/10.1111/1471-0528.12509
https://www.ncbi.nlm.nih.gov/pubmed/24382099

	_Hlk107177706
	_Hlk105709006
	OLE_LINK1

