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Purpose: This study aimed to compare lower urinary tract symptoms (LUTS) in women with pelvic organ prolapse (POP) undergoing
robot-assisted sacrocolpopexy (RSC) or transvaginal mesh surgery (TVM).

Methods: A retrospective analysis was conducted on patients who underwent RSC or TVM at our institution between August 2017
and December 2024. Patient demographics, surgical records, and questionnaire responses were collected. LUTS were evaluated using
the Overactive Bladder Symptom Score (OABSS), International Prostate Symptom Score (IPSS), and Quality of Life (QOL) score.
Preoperative and 1-month postoperative questionnaire responses were compared within each group using the Mann—Whitney U-test.
Intergroup comparisons were performed after adjusting for baseline differences through propensity score matching, and their
significance was analyzed using the Wilcoxon rank-sum test.

Results: A total of 51 patients underwent RSC and 21 underwent TVM. No significant differences were observed in age, body mass
index, or Pelvic Organ Prolapse Quantification stage between the groups. The RSC group had a longer operative time (273 vs
127 minutes, p < 0.01) and less blood loss (10.0 vs 150 mL, p < 0.01). Both groups showed significant improvements in IPSS and
QOL scores, whereas the OABSS did not change significantly. The RSC group had a significantly lower postoperative QOL score
compared with the TVM group, but no significant differences were found after propensity score matching. No significant differences
were observed between the groups in either the absolute changes or relative reductions of LUTS questionnaire scores. The incidence of
de novo stress urinary incontinence was similar between the groups.

Conclusion: Both RSC and TVM effectively improved LUTS in women with POP. After adjusting for baseline differences, no
significant differences in postoperative voiding symptoms were observed between the two procedures. These findings support flexible
surgical decision-making based on patient characteristics, perioperative risks, surgeon experience, and shared decision-making.
Keywords: robot-assisted sacrocolpopexy, transvaginal mesh surgery, pelvic organ prolapse, overactive bladder symptom score,

quality of life score, de novo stress urinary incontinence

Introduction

Pelvic organ prolapse (POP) is a prevalent condition in women, characterized by the descent of pelvic organs, including
the bladder, uterus, or rectum, into the vaginal canal. When evaluated according to symptomatic definitions, the
prevalence of POP is reported to be approximately 3%—6%, but this may reach up to 50% when assessed by vaginal
examination.! The established risk factors for POP include vaginal delivery, multiparity, elevated body mass index
(BMI), and menopause, all of which contribute to the weakening of pelvic support structures.>* POP can cause
significant morbidity, adversely affecting urinary, bowel, and sexual function, as well as overall quality of life.
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Women with mild-to-moderate symptoms are generally prescribed conservative management strategies, including
pelvic floor muscle training and pessary use.* However, women with severe or refractory prolapse often require surgical
intervention to restore anatomical support and improve symptoms.” Surgical approaches may involve native tissue repair
or mesh augmentation. The widely performed mesh-based procedures include transvaginal mesh surgery (TVM) and
abdominal approaches, such as laparoscopic sacrocolpopexy and robot-assisted sacrocolpopexy (RSC).

Over the years, TVM has faced increased scrutiny because of concerns regarding mesh-related complications, such as
mesh erosion, infection, and chronic pain.® In fact, TVM has been withdrawn from the market in several countries,
including the United States, leading to the emergence of laparoscopic sacrocolpopexy and RSC as the preferred mesh-
augmented surgical options. RSC, in particular, offers advantages such as enhanced visualization, greater surgical
precision, and reduced blood loss, albeit at the expense of longer operative times and higher costs.

Beyond anatomical outcomes, clinicians are increasingly focusing on the functional impact of prolapse surgery,
particularly its impact on lower urinary tract symptoms (LUTS). Many women with POP experience LUTS preopera-
tively, including urinary frequency, urgency, incomplete emptying, stress urinary incontinence (SUI), and urinary
retention.” Surgical correction often improves obstructive voiding symptoms by restoring anatomical support; however,
it can also precipitate new or worsening symptoms, notably de novo SUI due to changes in bladder outlet dynamics.®

While anatomical success rates of RSC and TVM have been compared extensively, few studies have focused on
subjective, patient-reported functional outcomes. Furthermore, validated voiding-related questionnaires, such as the
Overactive Bladder Symptom Score (OABSS), International Prostate Symptom Score (IPSS), and Quality of Life
(QOL) score, have been underutilized in comparative studies.

Despite the global decline in TVM usage, TVM is still performed in some countries, but long-term data on its
functional outcomes remain limited. A comparative analysis of the effects of RSC and TVM on urinary function is
crucial, particularly in the context of informed surgical decision-making for POP. This study provides clinically mean-
ingful data to inform surgical decision-making and enhance preoperative counseling regarding expectations for post-
operative urinary function.

Materials and Methods
This retrospective study included patients who underwent POP surgery at Shizuoka Saiseikai General Hospital between
August 2017 and December 2024. The RSC group comprised 51 cases, whereas the TVM group comprised 21 cases. The
choice of surgical procedure was based on patient preference and shared decision-making. Patients were informed of both
RSC and TVM, and the final decision was made based on individual comorbidities and surgical risks. All procedures
were performed by a single surgeon with expertise in urogynecology. TVM was performed using the Elevate-type
transvaginal mesh, and the posterior arms of the mesh were anchored to the sacrospinous ligaments using the Capio™
suturing device (Boston Scientific). RSC was performed using a double mesh technique with both anterior and posterior
mesh placement in all cases except one, which involved only anterior mesh placement. The surgeon collected and stored
demographic data (age, BMI, stage), operative data, and questionnaire responses in the electronic medical records. The
severity of POP was assessed using the POP Quantification (POP-Q) stage classification. To assess the improvement in
urinary function following surgery, preoperative and postoperative questionnaires on LUTS were analyzed within each
group. Lower urinary tract function was evaluated using the OABSS, QOL score, and supplementary IPSS. We collected
questionnaires during the preoperative outpatient visit and during the first postoperative visit, which was conducted 1
month after surgery. Relative reduction was defined as (preoperative score — postoperative score)/preoperative score x
100. The presence of de novo SUI was confirmed based on patient interviews and questionnaire responses at the first
postoperative visit. Regarding preoperative and postoperative OAB medication use, no recorded changes were identified
during the study period based on available medical records, but it is possible that unrecorded variations may have
influenced the OABSS results. The primary outcome of this study was the change in LUTS from baseline to 1 month
after surgery, as assessed by the OABSS, IPSS, and QOL score. Secondary outcomes included operative time, blood loss,
postvoid residual volume (PVR), and the incidence of de novo SUI.

The statistical significance of comparisons was determined using the Mann—Whitney U-test, with a p-value < 0.05
indicative of a significant difference. Propensity score matching was performed on the basis of age, BMI, and POP-Q
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stage to minimize baseline differences between the groups. After matching, questionnaire responses were compared
between the RSC and TVM groups using the Wilcoxon rank-sum test. This retrospective study was approved by the
Ethics Committee of Shizuoka Saiseikai General Hospital and all patients provided informed consent for their data to be
used in a manner that does not reveal personal information. In accordance with the committee’s guidelines, informed
consent was obtained using an opt-out method, whereby information regarding the study was made available to patients
and the opportunity to decline participation was provided. The study was conducted in accordance with the principles of
the Declaration of Helsinki and relevant national regulations.

Results
Patient demographics are presented in Table 1. In the RSC and TVM groups, the median patient age was 71 vs 73 years
(p=0.32) and the median BMI was 23.82 vs 25.50 kg/m? (p =0.10), respectively. Of the 51 patients in the RSC group, 41
were classified as stage III and 10 as stage IV, according to the POP-Q staging system. Of the 21 patients in the TVM
group, 1 was classified as stage II, 11 as stage III, and 9 as stage IV. The POP-Q stage distribution did not differ
significantly between the groups (p=0.10). Cystocele was the most common type of POP in both groups.

The surgical outcomes are summarized in Table 2. The median operative time was significantly longer in the RSC
group compared with the TVM group (273 vs 127 minutes, respectively; p <0.01). Estimated blood loss was significantly

Table | Patient Demographics in the RSC and TVM Groups

RSC group (n=51) | TVM group (n=21) | p-value
Age (years) 71 (66-75.70) 73 (69-77) 0.32
BMI (kg/m2) 23.82 (22.05-25.65) 25.50 (22.50-27.10) 0.10
POP-Q stage (cases) 0.10
Stagel 0 (0%) 0 (0%)
Stagell 0 (0%) | (4.76%)
Stage IlI 41 (80.39%) 11 (52.39%)
StagelV 10 (19.61%) 9 (42.86%)
Type of POP (cases) 0.10

Cystocele 22 (43.14%) 7 (33.33%)
Uterine prolapse 7 (13.73%) 5 (23.81%)
Rectocele 3 (5.88%) 2 (9.52%)
Cystocele+Uterine prolapse 16 (31.37%) 6 (28.57%)
Cystocele+Rectocele 3 (5.88%) | (4.76%)

Table 2 Surgical Outcomes in the RSC and TVM Groups

RSC group (n=51) | TVM group (n=21) | p-value
Operation time (min) 273 (231-307) 127 (113-141) <00l
Blood loss (mL) 10 (5-15) 150 (80-250) < 0.0l
Postoperative recurrence (cases) 0 (0%) | (4.76%) 0.54
de novo SUI (cases) 9 (17.65%) 3 (14.29%) 0.74
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lower in the RSC group (10 mL vs 150 mL, p<0.01). No cases of postoperative recurrence were observed in the RSC

group, whereas one such case was reported in the TVM group (p=0.54). The incidence rate of de novo SUI within 1

month postsurgery was 17.65% in the RSC group and 14.29% in the TVM group, exhibiting no significant difference (p

=0.74).

The LUTS questionnaire results and PVR data are shown in Table 3. Preoperatively, the RSC group differed
significantly from the TVM group in the OABSS (5 vs 9), QOL score (5 vs 6), and IPSS (11 vs 21; p<0.01 for all).
Postoperatively, the two groups differed significantly only in the QOL score (p=0.04).

The comparison of LUTS questionnaire results and PVR are shown in Table 4. In the RSC group, a trend toward

improvement in OABSS was observed between the preoperative and postoperative periods, although it was not

Table 3 Preoperative and Postoperative LUTS Questionnaire Results and PVR in

the RSC and TVM Groups

RSC Group (n=51) | TVM Group (n=21) | p-value
Preoperative questionnaire (total)
OABSS 5 (3-6) 9 (6-11) < 0.0l
QOL score 5 (4-5) 6 (5-6) < 0.0l
IPSS I (7-17) 21 (18-25) <00l
Preoperative PVR (mL) 40 (10-100) 50 (50-100) 0.11
Postoperative questionnaire (total)
OABSS 3 (2-5.50) 4 (3-7) 0.19
QOL score 2 (1-3.50) 3 (2-5) 0.04
IPSS 4 (2-6) 4 (3-12) 0.07
Postoperative PVR (mL) 0 (0-0) 0 (04) 0.04
Table 4 Comparison of Preoperative and Postoperative LUTS
Questionnaire Results and PVR in the RSC and TVM Groups
RSC Group
Preoperative score Postoperative score p-value
OABSS 5(3-6) 3 (2-5.50) 0.05
QOL score 5 (4-5) 2 (1-3.50) < 0.0l
IPSS I (7-17) 4 (2-6) < 0.0l
PVR (mL) 40 (10-100) 0 (0-0) < 0.0l
TVM group
Preoperative score Postoperative score p-value
OABSS 9 (6-11) 4 (3-7) 0.05
QOL score 6 (5-6) 3 (2-5) < 0.0l
IPSS 21 (18-25) 4 (3-12) < 0.0l
PVR (mL) 50 (50-100) 0 (04) < 0.0l
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statistically significant (5 vs 3, p=0.05). In contrast, both IPSS (11 vs 4, p<0.01) and QOL scores (5 vs 2, p<0.01)
showed significant improvement. Similarly, in the TVM group, the OABSS did not improve significantly between the
preoperative and postoperative periods (9 vs 4, p=0.05), but IPSS (21 vs 4, p<0.01) and QOL scores (6 vs 3, p<0.01)
did. Given that the difference in OABSS significance was on the borderline, each OABSS item was analyzed separately
to assess the possibility that specific symptom domains might have been differentially affected. No significant differences
were observed in questions 1, 2, and 4. However, for question 3 (urgency), significant differences were found between
preoperative and postoperative scores in both the RSC group (1.0 [0.3-3] vs 0 [0-2.0], p = 0.01) and the TVM group (3.5
[1.04.0] vs 0 [0-2.0], p < 0.01).

No significant difference in preoperative PVR was observed between the two groups (p=0.11), but the RSC group
showed significantly lower postoperative PVR compared with the TVM group (p=0.04; Table 3). PVR improved
significantly in both the RSC and TVM groups after surgery (40.0 to 0.00 mL and 50.0 to 0.00 mL, respectively; p <
0.01; Table 4).

The absolute changes and relative reductions in LUTS questionnaire results between the RSC and TVM groups are
presented in Table 5. There are no significant differences in absolute changes between the two groups: AOABSS (-1 vs
=2, p=0.09), AQOL score (-2 vs =3, p=0.08), and AIPSS (-8 vs —14, p=0.15). Similarly, there were no statistically
significant differences in the relative reduction rates of OABSS (23.00% VS 56.35%, P = 0.17), QOL score (50.00 VS
50.00, P = 0.27), and IPSS (63.96% VS 60.00%, P = 0.95) between the two groups.

Given the aforementioned baseline differences, we performed propensity score matching. Post-matching analysis
revealed no significant differences in postoperative questionnaire outcomes: OABSS (3 vs 4, p=0.16), QOL score (1 vs
3, p=0.08), and IPSS (4 vs 4, p=10.49; Table 6). Similarly, no significant difference was observed in postoperative PVR
between the two groups after matching (p=0.09).

Table 5 Comparison of the Absolute Changes and Relative Reductions in LUTS
Questionnaire Scores Between the RSC and TVM Groups

RSC group (n=51) | TVM group (n=21) | p-value
Absolute change (score)
OABSS =1 (=3-1) =2 (-7-1) 0.09
QOL score -2 (-4--1) -3 (-4-0) 0.08
IPSS -8 (-13--3) —14 (-18--6) 0.15
Relative reduction (%)
OABSS 23.00 (—13.49-48.61) 56.35 (—0.08-70.36) 0.17
QOL score 50.00 (25.00-80.00) 50.00 (0.00-66.67) 0.27
IPSS 63.96 (42.5-80.0) 60.00 (17.65-84.00) 0.95

Table 6 Comparison of Postoperative LUTS Questionnaire Results and PVR After Propensity

Score Matching

RSC Group (n=15) | TVM Group (n=15) | p-value

Age (years) 70 (55-80) 71 (59-85) 0.65
BMI (kg/m2) 24.10 (19.70-35.40) 23.60 (18.10-30.60) 0.92
POP-Q stage 3 (3.00-4.00) 3(24) 0.92
(Continued)
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Table 6 (Continued).

RSC Group (n=15) | TVM Group (n=15) | p-value

Preoperative questionnaire (total)

OABSS 4 (1-7) 8 (0-13) 0.0l
QOL score 4 (1-5) 6 (2-6) 0.0l
IPSS Il (0-28) 20 (1-34) 0.09
Preoperative PVR (mL) 30 (0-28) 50 (0-400) 0.24

Postoperative questionnaire (total)

OABSS 3 (1-10) 4 (1-12) 0.16
QOL score | (0-5) 3 (0-6) 0.08
IPSS 4 (0-18) 4 (1-28) 0.49
Postoperative PVR (mL) 0 (0-91) 0 (0-181) 0.09
de novo SUI (cases) 0 (0-1) 0 (0-1) 0.63

Discussion

RSC and TVM are two established surgical options for the POP repair, and both have yielded high success rates and
improvements in urinary function.”'® However, both procedures are associated with postoperative voiding dysfunctions,
particularly de novo SUI. Previous studies comparing the incidence of de novo SUI between RSC and TVM have
reported inconsistent findings. One study discovered a lower incidence of de novo SUI within 3 months postoperatively
in the RSC group compared with the TVM group (5.4% vs 23.1%, p < 0.05),” whereas another study reported a higher
incidence in the RSC group (33.3% vs 3.3%, p = 0.007), with a non-significant trend toward higher rates based on
urodynamic studies (46.7% vs 26.7%, p = 0.16).'° In our study, the incidence of de novo SUI was consistent with
previous findings, but no significant difference was observed between the groups (17.6% vs 14.3%, p = 0.74). However,
our evaluation was limited to 1 month postoperatively. Longer-term assessment is necessary to capture the full spectrum
of postoperative urinary outcomes.

Postoperative voiding function and de novo SUI are considered to be strongly influenced by anatomical changes
following surgery. Chia-Hua Chang et al reported that vesicovaginal space dissection can lead to periurethral denerva-
tion, resulting in a significant decrease in maximum urethral closure pressure postoperatively in both groups.'’
Additionally, correction of urethral kinking and excessive anterior vaginal wall tension following mesh fixation have
also been proposed as mechanisms contributing to de novo SUL'!

Urethral kinking is known to contribute to bladder outlet obstruction, and the severity of obstructive symptoms is
positively correlated with POP severity.'? Correction of kinking can thus improve voiding function, supported by reduced
PVR and improved uroflowmetry parameters after surgery.'’

In this study, subjective urinary symptoms were evaluated using validated questionnaires. Both RSC and TVM led to
significant improvements in IPSS, QOL scores and question 3 of OABSS indicating better voiding function and enhanced
patient satisfaction. However, no significant improvement was observed in the OABSS postoperatively in either group.
This finding suggests that overactive bladder symptoms may not be solely attributable to mechanical obstruction
secondary to POP but may instead reflect underlying bladder wall remodeling, sensory nerve alterations, or chronic
detrusor overactivity, all of which are less likely to resolve immediately following anatomical correction. Previous
studies have similarly demonstrated that although prolapse repair can lead to improvements in storage symptoms,
complete resolution of overactive bladder symptoms is not consistently achieved, indicating a multifactorial
pathophysiology.'*>™'® Nevertheless, we must acknowledge that the present study did not incorporate objective
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assessments, such as urodynamic studies; therefore, the proposed mechanisms for persistent overactive bladder symp-
toms remain hypothetical and should be interpreted with appropriate caution. These findings underscore the necessity of
comprehensive preoperative counseling to adequately inform patients of the possibility of urgency-related symptoms
persisting despite successful anatomical correction. Furthermore, individualized postoperative follow-up should be
considered on the basis of PVR evaluation. In cases where urgency-related symptoms persist, adjunctive pharmacological
therapies, such as antimuscarinics or B3-adrenergic agonists, may be an appropriate option to improve long-term
functional outcomes.

Importantly in this study, although the RSC group initially had a lower postoperative QOL score and postoperative
PVR compared with the TVM group, this difference disappeared after adjustment for baseline characteristics using
propensity score matching. Additionally, no significant differences were observed between the two groups in the changes
or change rates of LUTS questionnaire scores. These results suggest that both procedures are similarly effective in
improving LUTS among women with POP. These findings are consistent with previous comparative studies demonstrat-
ing similar outcomes between mesh-based vaginal and minimally invasive sacrocolpopexy procedures in both Japanese
and international cohorts.'®™'® Therefore, any assumptions regarding the superiority of one technique over the other
should be discarded, and the surgical approach for a given case should be selected on the basis of factors such as
anatomical considerations, comorbidities, perioperative risks, surgeon expertise, and patient preferences. Although
further large-scale studies are needed to validate these findings, our results provide useful insights for clinical decision-
making in the surgical management of POP.

Previous studies comparing RSC and TVM have focused mainly on anatomical and perioperative outcomes, but few
have systematically evaluated subjective functional outcomes using validated urinary symptom questionnaires. Our
findings add to the growing body of evidence highlighting the need to incorporate patient-reported functional outcomes
into the assessment of POP surgery. Although TVM has already been banned or withdrawn in the United States and many
other countries, TVM is still performed in Japan, and our data provide useful insights into its short-term functional
outcomes.

This study has several limitations. First, the retrospective, single-center design of this study may introduce selection
bias and limit the generalizability of the findings. Second, the sample size was relatively small, particularly in the TVM
group, potentially resulting in insufficient statistical power. Third, postoperative evaluation was limited to 1 month, and
because the data collection was retrospective, follow-up data beyond 3—6 months were scarce. Therefore, the long-term
course of LUTS and de novo SUI could not be thoroughly assessed. Fourth, urinary function was evaluated solely on the
basis of subjective questionnaires without incorporating objective assessments, such as urodynamic studies. Fifth,
potential confounding factors, such as pelvic floor dysfunction and perioperative management strategies, were not
fully accounted for. Nevertheless, a notable strength of this study is that all surgeries were performed by a single
surgeon specializing in urogynecology, ensuring procedural consistency. Future studies should be prospective and
multicenter, involving larger cohorts with longer follow-up periods and incorporating objective evaluations to validate
and expand upon these findings. Such studies will help confirm our present results and pave the way for establishing
evidence-based strategies for individualized postoperative care.

Conclusion

Both RSC and TVM were associated with improvement in LUTS in women with POP. After adjusting for baseline
differences, the two groups did not differ significantly in postoperative LUTS questionnaires and PVR. These findings
suggest that both approaches may offer comparable functional outcomes, and that surgical decisions should be taken by
considering patient characteristics, perioperative risks, and surgeon experience. It is also important to note that surgical
experience can affect the outcomes of advanced prolapse surgery.
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