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Abstract

Background: Pelvic organ prolapse (POP) is greatly affecting the quality of life (QOL) of women. There are some
surgical techniques for POP repair, for example, transvaginal mesh surgery (TVM), laparoscopic sacrocolpopexy (LSQ),
and robot-assisted sacrocolpopexy (RSC). In the United States and Europe, the number of TVM has rapidly decreased
since 2011 due to complications and safety concerns and has shifted to LSC/RSC. In Japan, RSC has increased after the
insurance coverage of RSC in 2020. Therefore, we compared the surgical outcomes of TVM and RSC in POP surgery.

Methods: We retrospectively collected POP surgery underwent TVM or RSC at our hospital and compared the
operative time, blood loss, postoperative hospital stay, postoperative complications, and preoperative and postop-
erative stress urinary incontinence (SUI) of two groups. Preoperative and postoperative SUl were classified into 3
groups: “improved preoperative SUI', “persistent preoperative SUI"and “de novo SUI", which occurred for the first time
in patients with no preoperative SUI, and compared incidence rate. The Mann-Whitney U test and Fisher’s exact test

were used to compare the two groups, and P <0.05 was considered statistically significant.

Results: From August 2011 to July 2021, 76 POP surgery was performed and they were classified into two groups:
TVM group (n=39) and RSC group (n=37). There was no difference in patient age and BMI between the TVM and
RSC groups. The median of operative time was 78.0 vs. 111.0 min (p=0.06), blood loss was 20.0 ml vs. 5.0 ml (p <0.05),
and postoperative hospital stay was 4.0 days vs. 3.0 days (p <0.05), with less blood loss and shorter postoperative hos-
pital stay in the RSC group. There was no difference in postoperative complications between the TVM and RSC groups
(17.9% vs. 16.2%, p=1.00). De novo SUI was 25.6% vs. 5.4% (p < 0.05) in the TVM and RSC groups, of which 23.1% vs.
5.4% (p <0.05) occurred within 3 months of surgery.

Conclusion: RSCis more beneficial and less invasive for patients with pelvic organ prolapse than TVM. In addition, de
novo SUl as postoperative complication of RSC was lower than of TVM.
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Introduction
Pelvic organ prolapse (POP), which is the dropping and
bulging out from the vagina of pelvic organs, causes

discomfort, lower wurinary tract symptoms, sexual
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dysfunction, defecation problems, and decreased quality
of life (QOL) of patients. It has been reported that up to
50% of women over the age of 50 who have experienced
multiple births have POP [1].

Surgical management of POP can be divided into non-
mesh and mesh surgery. Conventional non-mesh surger-
ies, for example vaginal hysterectomy and colporrhaphy,
were concerned high recurrence rate [2]. On the other
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hand, mesh surgery which includes transvaginal mesh
surgery (TVM), laparoscopic sacrocolpopexy (LSC), and
robot-assisted sacrocolpopexy (RSC), has been reported
as a procedure with a low recurrence rate [3].

Mesh exposure and stress urinary incontinence (SUI)
are reported major complications specific to mesh sur-
gery [4, 5]. Postoperative new SUI (de novo SUI) was
caused by urethral kinking and dynamic obstruction,
which was a result of excessive mesh tensioning of POP
surgery [6, 7].

Although TVM used to be a major technique, the U.S.
Food and Drug Administration (FDA) issued warnings
twice in 2008 and 2011, then banned TVM in the USA in
2014, due to complications such as damage to surround-
ing organs and mesh exposure caused by blind manipula-
tion. Since then, the technique has shifted to LSC/RSC.

In Japan, TVM was introduced in 2005 and LSC and
RSC were covered by insurance in 2014 and 2020, after
that LSC/RSC has been increasing and becoming the
main techniques. But TVM, which has been improved by
mesh cutting and mesh material to overcome these com-
plications, has been selected for suitable patients at some
hospital. Faioli et al. reported that TVM with Anterior/
Apical single incision mesh Elevate " resulted in a well-
tolerated procedure with a high success rate and low
complications rate [8]. Also Kawaguchi et al. reported
that TVM using new polytetrafluoroethylene mesh
resulted in low recurrence and complication rates and
more effective and safer than TVM using conventional
polypropylene mesh [9].

In this study, we compared the surgical outcomes of
conventional TVM and RSC and the preoperative and
postoperative SUI of POP surgery.

Subjects and methods
The patients who underwent POP surgery at Yamanashi
Prefectural Central Hospital from August 2011 to July
2021 were retrospectively selected for this study accord-
ing to the following inclusion criteria; (1) TVM which
include Anterior TVM (A-TVM), Anterior—Posterior
(AP-TVM) and A-TVM + hysterectomy, (2) RSC with
total abdominal hysterectomy or supracervical hysterec-
tomy, include patient add bilateral salpingo-oophorec-
tomy. The exclusion criteria was; (1) Non-mesh surgery
and LSC surgery, (2) underwent other surgery at the
same time, (3) never see hospital after surgery. They were
classified into two groups: TVM group (39 cases) and
RSC group (37 cases) and compared the operative time,
blood loss, postoperative hospital stay, and postoperative
complications of TVM and RSC.

The severity of POP was assessed by the POP-Q (pel-
vic organ prolapse quantification) stage classification.
The operation data, such as operative time and blood
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loss was counted during operation and recorded by sur-
geon on medical charts. Postoperative hospital stay was
decided by doctors depending on condition of each
patient. Postoperative complications have included mesh
exposure, umbilical hernia, SUI, and recurrence of POP.
In addition, we focused on SUL We counted the presence
of SUI if the doctor recorded the patient’s complaint or
recorded incontinence was appeared when the patient
applied abdominal pressure during examination on med-
ical charts. SUI was classified into 3 groups according to
evaluate before or after POP surgery: (1) preoperative
SUI cured after POP surgery defined as “improved pre-
operative SUT’, (2) preoperative SUI remained after POP
surgery defined as “persistent preoperative SUT’, (3) SUI
occurred for the first time after POP surgery defined as
“de novo SUI” The Mann—Whitney U test and Fisher’s
exact test were used to compare the two groups, and
P<0.05 was considered statistically significant. This
robotic-surgery study was approved by the Ethical Com-
mittee of Yamanashi Prefectural central hospital and all
patients approved informed consent that their informa-
tion used for study in a form that does not identify per-
sonal information.

Results

From August 2011 to July 2021, we had 84 POP surgery
in our hospital. 76 cases were selected for this study
according to the inclusion criteria, and classified into two
groups: TVM group (39 cases) and RSC group (37 cases).
We excluded 5 non-mesh surgery and 3 LSC from this
study.

In the TVM and RSC groups, the median patient age
was 72.0 vs. 73.0 years (p=0.963) and BMI was 24.7 vs.
24.5 kg/m? (p=0.868) (Table 1). As for the POP-Q stage,
stage II and stage III was the main stage in both two
groups, and uterine prolapse plus cystocele was the main
type in both groups, which accounted for 48.7% (19/39)
in the TVM group and 35.1% (13/37) in the RSC group,
and bladder prolapse alone accounted in 46.2% (18/39)
cases in the TVM group and uterine prolapse alone in
56.8% (21/37) cases in the RSC group (Table 1).

The median operative time was slightly longer in the
RSC group (TVM vs. RSC=78.0 vs. 111.0 min), but the
difference was not statistically significant (p=0.063)
(Table 2). The amount of blood loss was 20.0 ml vs.
5.0 ml (p<0.005) and the postoperative hospital stay was
4.0 days vs. 3.0 days (p <0.005), (Table 2).

The incidence of postoperative complications was
no difference between TVM and RSC group [17.9%
(7/39) vs. 16.2% (6/37) (p=1.000)] (Table 3), of which
the recurrence rate of POP was 15.4% (6/39) vs. 13.5%
(5/37) (p=1.000). One case occurred mesh exposure
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Table 1 Comparison of general clinical data
TVM group (n=39) RSC group (n=37) p-value
Age (years) 72.0 (47-87) 73.0 (56-86) 0.963
BMI (kg/mz) 24.7 (18.5-32.7) 24.5(17.9-32.0) 0.868
POP-Q stage <0.005
Stage | 0 (0%) 0 (0%)
Stage ll 9 (23.1%) 21 (56.7%)
Stage lll 24 (61.5%) 11 (29.7%)
Stage IV 6 (15.4%) 5(13.5%)
Type of POP <0.05
Cystocele 18 (46.2%) 2 (5.4%)
Uterine prolapse 0 (0%) 21 (56.8%)
Cystocele + uterine prolapse 19 (48.7%) 13 (35.1%)
Cystocele + rectocele 1(2.6%) 1(2.7%)
Cystocele + uterine prolapse + rectocele 1 (2.6%) 0 (0%)
Table 2 Comparison of perioperative parameters
TVM group (n=39) RSC group (n=37) p-value
Operation time (min) 78.0 (47-209) 111.0 (84-179) 0.063
Blood loss (ml) 20.0 (5-490) 5.0 (5-80) <0.005
Postoperative hospital stay (day) 4.0 (4-5) 3.0(2-5) <0.005
Table 3 Comparison of postoperative complication (cases number, %)
TVM group (n=39) RSC group (n=37) p-value
Total complications 7 (17.9%) 6 (16.2%) 1.000
Postoperative recurrence 6 (15.4%) 5(13.5%) 1.000
Uterine prolapse 2 (5.1%) 0 (0%)
Cystocele 0 (0%) 4(10.8%)
Rectocele 4(10.3%) 1(2.7%)
Mesh exposure 1(2.6%) 0 (0%)
Umbilical hernia - 1(2.7%)

in the TVM group and one case of umbilical hernia in
RSC group (Table 3).

The percentage of patients with preoperative SUI was
15.4% (6/39) vs. 10.8% (4/37) (p=0.737) in the TVM
and RSC groups (Table 4). The improved rate of post-
operative SUI was 10.3% (4/39) vs. 8.1% (3/37). Two out
0of 39 (5.1%) in TVM and 1 out of 37 (2.7%) in RSC were
persistent. The incidence rate of postoperative de novo
SUI within 12 months after surgery was 25.6% (10/39)
vs. 5.4% (2/37) (p=0.025) in the TVM and RSC groups
(Table 4). The incidence rate of de novo SUI within
3 months after surgery was 23.1% (9/39) vs. 5.4% (2/37)
in the TVM and RSC groups (p <0.05) (Table 4).

Table 4 Comparison of stress urinary incontinence (cases
number, %)

TVM group RSC group (n=37) p-value
(n=39)
Preoperative SUI 6 (15.4%) 4 (10.8%) 0.737
Improved 4(10.3%) 3(8.1%)
Persistent 2 (5.1%) 1(2.7%)
De novo SUI 10 (25.6%) 2 (54%) 0.025
Within T month 8 (20.5%) 1(2.7%)
1-3 month 1(2.6%) 1(2.7%)
After 3 month 1(2.6%) 0 (0%)
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Discussion

POP incidence has been increased with advancing age
[2], so the prevalence rate of POP is predicted to increase
in the aging society in Japan. Not only age, childbearing
history, and obesity are reported as risks for POP, the
prevalence rate of POP was reported 3-50% in the pre-
vious study [1]. This study showed that the surgical time
was slightly longer in RSC, but the amount of blood loss
and hospital stay was the same compared with TVM.
According to a meta-analysis of LSC vs. RSC, RSC was
associated with significantly lower blood loss, more oper-
ative time, and no differences were observed in postop-
erative complications and recurrence rate compared with
LSC [10].

Wei and Maher et al. reported that the comparison of
surgical outcomes between TVM and LSC resulted in
longer operative time, less blood loss, and shorter hospi-
tal stay [11, 12]. Patients who underwent LSC recovered
more quickly and had less recurrence than patients who
underwent TVM, although it requires more time for sur-
gery [11]. To compare with the previous study, only blood
loss was less in our study, no significant differences were
observed in operation time and postoperative hospital
stay [11].

The advantages of robotic surgery include the ability to
obtain a 3D magnified field of view and the wide range of
motion of the EndoWrists. These can allow for less inva-
sive and more safe surgery than laparoscopic surgery. For
example, the anterior longitudinal ligament, where the
mesh is sutured and fixed in sacrocolpopexy, is difficult
to see in laparoscopic surgery, but easily visible in robotic
surgery. Therefore, RSC has the potential to be less inva-
sive and to reduce operative time, blood loss, and hospi-
tal stay.

The postoperative recurrence rate of TVM and LSC
reported by Wei was 8.6% vs. 5.0% (p=0.064) no signifi-
cant differences were observed, and our study of TVM vs.
RSC showed similar result [11]. In this study, there was
no difference in improved and persistent preoperative
SUI between TVM and RSC groups. But the incidence
rate of de novo SUI was 25.6% for TVM and 5.4% for
RSC. We could not find a study that compares the occur-
rence rate of SUI by TVM and RSC. The incidence of de
novo SUI in TVM and LSC varies widely in the litera-
ture, with Wei et al. reported 12.0% vs. 12.0% [11], Chen
et al. reported 9.5% vs. 5.0% [13], and Sato et al. reported
32.0% vs. 29.7% [14].

De novo SUI after POP surgery is difficult to predict
its occurrence preoperatively. Although preoperative
urodynamic studies and assessment of SUI appearing on
stress testing with corrected organ prolapse are useful
for evaluating de novo SUI, they are not sufficient to pre-
dict all SUI [15]. Excessive tension on the bladder neck
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during mesh fixation, which alters the morphology of the
urethra, has been suggested as a risk factor for the devel-
opment of de novo SUI [7, 16]. However, none of the
reports specifically describes appropriate tension.

Our result and the results of LSC from the literature
suggested that RSC reduces the incidence of de novo SUI
more than TVM and LSC.

De novo SUI has occurred within 3 months postopera-
tively in our study. In our hospital, patients are followed
up at 1 month, 3 months, and 6 months postoperatively.
To collect more accurate data on de novo SUI and to
intervene, it would be useful to evaluate lower urinary
tract symptoms preoperatively and at 1 month and
3 months postoperatively.

However, our trial has several limitations. First, this
analysis is a retrospective study. We only collected data
on the medical charts of our hospital. Some patients may
have not told their doctor their symptoms or may have
visited another hospital.

Second, in comparison of clinical data, there were
difference between TVM and RSC groups in terms of
POP-Q staging and type of POP, it may have affected the
result. We assessed that it depends on type of surgery
deal in each department, TVM of urologist and RSC of
gynecologist, and did not affect greatly on comparison
of surgical outcomes in this study. Other clinical data
and operative data was similar between the two groups.
Third, we did not do a urodynamics study and did not
use an objective assessment index for SUI such as OABSS
(overactive bladder symptom score) and the ICIQ-SF
(International Consultation on In-continence Question-
naire-Short Form) for diagnosis of SUL It leads that the
method of diagnosis of SUI may differ depending on the
doctor.

Conclusion

RSC is more useful less invasive surgical method than
TVM for patient suffering from pelvic organ prolapse in
terms of decreasing blood loss and hospital stay. In addi-
tion, RSC caused less de novo SUI as postoperative com-
plication of RSC than TVM.

Abbreviations

POP: Pelvic organ prolapse; QOL: Quality of life; POP-Q: Pelvic organ prolapse
quantification; TVM: Transvaginal mesh surgery; LSC: Laparoscopic sacrocol-
popexy; RSC: Robot-assisted sacrocolpopexy; SUI: Stress urinary incontinence;
OABSS: Overactive bladder symptom score; ICIQ-SF: International Consultation
on In-continence Questionnaire-Short Form.

Acknowledgements
We thank Kyoko Hosaka, the Department of urology, Yamanashi prefectural
central Hospital for providing the data of TVM.

Disclosure
All authors declare that they have no conflict of interests.



Kusuda et al. BMC Surgery (2022) 22:268

Author contributions

MK: data collection and analysis, statistical analysis, manuscript writing. KK:
data collection and analysis, statistical analysis, patient recruitment, responsi-
ble surgeon. TN, IT: patient recruitment, responsible surgeon. IS: study design,
data collection, patient recruitment, responsible surgeon. All authors read and
approved the final manuscript.

Funding
No funding was provided for this study.

Availability of data and materials

The datasets used during the current study are not publicly available due to
the protection of personal information of the patients, but are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Our study was approved by the Ethical Committee of Yamanashi Prefectural
central hospital in accordance with the principles of the Declaration of Hel-

sinki. All patients approved informed consent that their information used for
study in a form that does not identify personal information.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 17 March 2022 Accepted: 17 June 2022
Published online: 11 July 2022

References

1. Barber MD, Maher C. Epidemiology and outcome assessment of pelvic
organ prolapse. Int Urogynecol J. 2013;24(11):1783-90.

2. Olsen AL, Smith VJ, Bergstrom JO, Colling JC, Clark AL. Epidemiology of
surgically managed pelvic organ prolapse and urinary incontinence.
Obstet Gynecol. 1997;89(4):501-6.

3. Warembourg S, Labaki M, de Tayrac R, Costa P, Fatton B. Reoperations
for mesh-related complications after pelvic organ prolapse repair:
8-year experience at a tertiary referral center. Int Urogynecol J.
2017,28(8):1139-51.

4. Vani D, Megumi A, Gayle A, Prathamesh P. Mesh complications and
failure rates after transvaginal mesh repair compared with abdominal or
laparoscopic sacrocolpopexy and to native tissue repair in treating apical
prolapse. Int Urogynecol J. 2017;28(2):215-22.

5. Haruhiko K, Aki O, Tomomi M, Kohji M. Occurrence of pre- and postopera-
tive stress urinary incontinence in 105 patients who underwent tension-
free vaginal mesh surgery for pelvic organ prolapse: a retrospective study.
ISRN Obstet Gynecol. 2014;2014:1-5.

6. Brubaker L, Cundiff GW, Fine P, et al. Abdominal sacrocolpopexy with
Burch colposuspension to reduce urinary stress incontinence. N Engl J
Med. 2006;354(15):1557-66.

7. Kasturi S, Diaz SI, McDermott CD, et al. De novo stress urinary inconti-
nence after negative prolapse reduction stress testing for total vaginal
mesh procedures: incidence and risk factors. Am J Obstet Gynecol.
2011;205(5):487.e1-487 4.

8. FaioliR, Sozzi G, Chiantera V, et al. Anterior/apical single incision mesh
(Elevate™): surgical experience, anatomical and functional results,
and long-term complications. Eur J Obstet Gynecol Reprod Biol.
2021;260:166-70.

9. Kawaguchi S, Narimoto K, Hamuro A, et al. Transvaginal polytetra-
fluoroethylene mesh surgery for pelvic organ prolapse: 1-year clinical
outcomes. Int J Urol. 2021;28(3):268-72.

10. Yang J, He, Zhang X, et al. Robotic and laparoscopic sacrocolpopexy for
pelvic organ prolapse: a systematic review and meta-analysis. Ann Trans!
Med. 2021;9(6):449.

Page 5 of 5

11. Wei D, Wang P, Niu X, Zhao X. Comparison between laparoscopic uterus/
sacrocolpopexy and total pelvic floor reconstruction with vaginal mesh
for the treatment of pelvic organ prolapse. J Obstet Gynaecol Res.
2019/45(4):915-22.

12. Maher CF, Feiner B, DeCuyper EM, Nichlos CJ, Hickey KV, O'Rourke P.
Laparoscopic sacralcolpopexy versus total vaginal mesh for vaginal vault
prolapse: a randomized trial. Am J Obstet Gynecol. 2011;204(4):360.
el1-360.e7.

13. Chen J, XuT, Zhang X, et al. Laparoscopic sacrocolpopexy vs transvaginal
mesh repair for advanced pelvic organ prolapse: 1 year results of a multi-
center randomized study. J Gynecol Obstet. 2020;8(3):55-61.

14. Sato H, Teramoto S, Abe H, Mochida J, Takahashi S. LSC (laparoscopic
sacrocolpopexy) versus uphold type TVM: a case control study. Nihon
Hinyokika Gakkai zasshi Jpn J Urol. 2019;110(2):112-8.

15. Winters JC, Dmochowski RR, Goldman HB, et al. Urodynamic studies in
adults: AUA/SUFU guideline. J Urol. 2012;188(6 Suppl):2464-72.

16. Miwa K, Moriyama Y, Ito H, et al. The relationship between de novo stress
urinary incontinence and mesh fixation technique on laparoscopic sacro-
colpopexy. J Jpn Cont Soc. 2017;28:351-5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Comparison of transvaginal mesh surgery and robot-assisted sacrocolpopexy for pelvic organ prolapse
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Subjects and methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	References


