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ABSTRACT

Objective: To compare the efficacy, safety and perioperative outcomes of robotic-assisted sacrocolpopexy (RASC) versus laparo-
scopic sacrocolpopexy (LSC) for the surgical management of apical or multicompartment pelvic organ prolapse (POP).

Design: Systematic review and meta-analysis of randomised controlled trials (RCTs) and observational studies (PROSPERO
CRD42025111099), conducted according to PRISMA guidelines.

Setting: Secondary and tertiary care centres.

Population: Women undergoing sacrocolpopexy for POP.

Methods: Medical databases (PubMed, Scopus, ISI Web of Science, Embase, Cochrane) were searched from inception to April
2025 for studies comparing RASC versus LSC. Risk-of-bias was assessed using the Cochrane tool for RCTs and Joanna Briggs
Institute checklists for observational studies. Data were meta-analysed separately by study design using odds ratios (ORs) and
standardised mean differences with 95% confidence intervals (CIs), applying fixed- or random-effects models according to
heterogeneity.

Main Outcome Measures: Operative time, anatomical outcomes, complications, conversion to laparotomy, recurrence and
patient-reported outcomes.

Results: Five RCTs and twenty-four observational studies were included. In RCTSs, no significant differences between RASC
and LSC in operative time, anatomical outcomes or patient-reported outcomes were found, with similar intraoperative and post-
operative complication rates. In observational studies, perioperative outcomes, complications, mesh exposure, readmissions and
recurrence were comparable, but RASC ensured lower conversion to laparotomy (OR 0.2, 95% CI 0.1-0.3).

Conclusions: RASC and LSC provide equivalent anatomical and clinical outcomes with similar morbidity. RASC may be par-
ticularly useful in complex or technically demanding cases.

1 | Introduction [1, 2]. Conservative estimates suggest that the number of women
affected by symptomatic prolapse will increase by nearly 50%
Pelvic organ prolapse (POP) is a common condition whose prev- over the next four decades, from approximately 3.3 million to 4.9

alence is expected to rise substantially with the aging population million cases [3]. Currently, more than 220000 women undergo
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surgical treatment for POP each year, and the estimated reopera-
tion rate approaches 30% [4]. These figures underscore the need
for durable, effective surgical procedures that achieve long-term
anatomical restoration while minimising morbidity and cost [5].

Open abdominal sacrocolpopexy (ASC) is regarded as the gold
standard for apical and multicompartmental prolapse repair,
with reported success rates ranging from 78% to 100% and well-
documented long-term durability [6, 7]. Compared with vaginal
reconstructive approaches, ASC is associated with lower recur-
rence rates but carries greater perioperative morbidity, including
longer operative and recovery times. Consequently, many sur-
geons continue to favour vaginal approaches in selected patients
to limit surgical invasiveness.

The introduction of laparoscopic sacrocolpopexy (LSC) bridged
the gap between efficacy and morbidity by maintaining the
anatomic success of the open procedure while reducing blood
loss, hospital stay and postoperative pain [8]. However, the steep
learning curve, the need for advanced laparoscopic suturing
skills, and the ergonomic challenges of working in deep pelvic
spaces have limited its widespread adoption. To overcome these
technical barriers, robotic-assisted sacrocolpopexy (RASC) was
developed [9]. The robotic platform provides improved three-
dimensional visualisation, tremor filtration and wristed in-
strumentation that enhance dexterity and facilitate dissection
and suturing near the sacral promontory. These features may
shorten the learning curve and improve surgeon comfort, al-
though their impact on outcomes remains debated [10, 11].

Several comparative studies have evaluated RASC and LSC, yet
findings have been inconsistent, particularly regarding opera-
tive time and cost-effectiveness. Earlier meta-analyses suggested
longer operative times for RASC but similar safety and anatom-
ical results [4, 12-16]. Given the accumulation of new evidence
and the evolution of surgical technology, an updated synthesis
is needed. The present systematic review and meta-analysis aim
to comprehensively compare robotic-assisted and laparoscopic
sacrocolpopexy, incorporating both randomised controlled tri-
als (RCTs) and observational studies to provide a contemporary
evaluation of their relative efficacy and safety.

2 | Methods
2.1 | Study Design

This was a systematic review and meta-analysis. The protocol
was developed according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) and regis-
tered on PROSPERO (CRD42025111099).

2.2 | Search Strategy and Selection Criteria

We systematically searched Pubmed, Scopus, ISI Web of
Science, Embase and Cochrane from inception to April 2025.
Bibliography searching of included studies was also performed
to identify relevant literature. The search string was adapted for
each database and included the following terms: (robot*) AND
(laparoscop*) AND (‘sacrocolpopexy’ OR ‘sacral colpopexy’ OR

‘colposacropexy’). The search was not restricted by study set-
ting or year of publication. Details of the search are outlined in
Table S1 of the supporting information.

The review included both experimental and observational stud-
ies comparing outcomes associated with robot-assisted proce-
dures and laparoscopic procedures for sacrocolpopexy. Inclusion
criteria were defined to include all studies published in English
that included at least five women per arm. Both women who un-
derwent previous hysterectomy and women who had not were
included. Outcomes considered for inclusion were grouped into
efficiency, clinical, economic and patient-reported outcomes.

After duplicate removals, two authors (AF and MB) under-
went a training phase on 20 randomly selected abstracts until
a threshold of 80% agreement was reached. Achieving such a
level of consensus is recommended by the Cochrane handbook
for systematic reviews to ensure a high degree of consistency
among reviewers. After the first training phase, the same two
authors underwent title/abstract screening of 1025 articles.
Disagreements between reviewers were resolved by consen-
sus or by the decision of a third independent reviewer (GM).
This was followed by independent full-text screening and data
extraction. The search process is summarised in the PRISMA
flowchart reported in Figure 1.

Data extraction was conducted by two reviewers (A.F. and M.B.)
using the Microsoft Excel spreadsheet via a standardised data
extraction checklist. The extracted information from the studies
included, but was not limited to, the following details: author,
year of publication, country of study, number of participants per
arm, study design, outcome(s) of interest and their definition.

2.3 | Quality Assessment

Quality assessment of the included studies was independently
conducted by three reviewers (A.F., M.B. and G.M.) using the
Cochrane Collaboration risk-of-bias tool for RCTs and the
Joanna Briggs Institute (JBI) Critical Appraisal Checklists for
observational studies. As for observational studies, the risk-of-
bias was classified based on the thresholds reported in previ-
ous articles as low risk when at least 70% of the responses were
‘yes’, moderate risk when 50%-60% of the responses were ‘yes’,
and high risk when fewer than 50% of the responses were ‘yes
[17-19].

2.4 | Statistical Analysis

A summary table depicting the characteristics of each included
study was created to describe the included studies and is re-
ported in Table S2. Two separate meta-analyses were run for the
extracted data from RCTs and observational studies. Data were
analysed using STATA 17 and entered in contingency tables.

In conducting the meta-analysis, we selected appropriate mea-
sures of effect size based on the type of outcome reported in
the included studies. For continuous outcomes, we calculated
standardised mean differences (SMDs) with 95% confidence
intervals (CIs). For binary outcomes we used odds ratios (ORs)
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[ Identification of studies via databases and registers ]

Records identified from*:
PubMed (n = 391)
Clinicaltrials.gov (n = 54)
Scoups (n =611)

ISI Web Of Science (n = 552)
Cochrane (n = 98)

Embase (n = 328)

Total (n = 2,034)

Identification

) screening:

Y

Records screened
(n=1,154)

A4

Reports sought for retrieval
(n=0)

».| Reports not retrieved

Screening

A4

Reports assessed for eligibility
(n =80)

»| Reports excluded:

Studies included in review
(n =29, 5 RCTs and 24
observational studies)

Included

Records removed before

Duplicate records removed
(n =953)

Records excluded**
(n=0)

(n=0)

Not in English (n = 4)

No full-text retrievable (n = 8)
Qualitative (n = 20)

Not focused on
sacrocolpopexy (n = 19)

Source: Page MJ, et al. BMJ 2021;372:n71. doi: 10.1136/bmj.n71.

FIGURE1 | PRISMA flowchart.

with corresponding 95% CIs as the measure of association. Both
SMDs and ORs were computed for individual studies and then
combined to obtain a pooled estimate for each of the selected
outcomes, computed as a weighted average of the individual
study estimates. We estimated the effects using both fixed and
random-effects models. For RCTs we used either fixed effect
models or random-effects models depending on the levels of het-
erogeneity. Instead, observational studies were analysed using
random-effect models due to possible differences in study de-
sign and reporting that could lead to increased between-study
variance. Studies were also checked for heterogeneity using the
I? statistical test, with 75%, 50% and 25% referring to high, mod-
erate and low heterogeneity respectively [20]. In the random ef-
fects model, each study was assigned a weight that is reciprocal
of its variance, including both within-study variance and the
estimated between-study variance. Between-study variance was
quantified by computing 7, which reflects the extent of hetero-
geneity across the studies. Publication bias was assessed both
visually, using a funnel plot, and statistically, using Egger's test
[21]. The model specification was evaluated for each outcome
depending on the heterogeneity detected.

3 | Results
3.1 | Search Strategy and Study Characteristics

We performed the selection process following the PRISMA
guidelines (Figure 1). A total of 1997 articles were retrieved from
the databases, and 1025 were selected for title/abstract screening
after duplicate removal. Among the 1025 articles, 80 underwent
full text screening. By applying the exclusion criteria, five RCTs
[22-26] and twenty-four observational studies [23-46] were in-
cluded in the meta-analysis.

3.2 | Quality of the Included Studies

Figure 2 reports the results from the risk-of-bias assessment
for RCTs. The five RCTs showed proper randomization, did not
deviate from the intended intervention, and were not biased
in the outcome measurement and result selection. Two studies
had a high risk-of-bias due to missing outcome data. Overall
risk-of-bias for the RCTs was low for 40% of included studies,
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moderate for 20% and high for the remaining 40% of studies. As
for the 24 observational studies included (Table S3), the risk-
of-bias was defined as low for 15 papers (62.5%) and moder-
ate for the other 9 papers (37.5%). No study presented a high
risk-of-bias.

3.3 | Results of the Meta-Analysis on RCTs

Figure 3 reports the results for operative time, showing no sta-
tistical difference between RASC and LASC (SMD -3.4, 95%
CI —13.6-6.9), although with high levels of heterogeneity (I
96.51). The exclusion of one study from Nilsson et al. reduced

heterogeneity to moderate (I> 70.82), and overall time was
43.4min longer for RASC compared to LASC (95% CI +18.1-
+68.6) (Figure S1).

Anatomical outcomes, which are reported in Figure 4, did not
differ between the two techniques. As a matter of fact, there was
no significant difference in point B, (SMD +0.1, 95% CI —0.2-
+0.3), point B, (SMD +0.2, 95% CI —0.1-+0.5), point C (SMD
—0.4,95% CI —1.2-+0.4) and Total Vaginal Length (TVL) (SMD
0.0, 95% CI —0.7-+0.7).

Also patient-reported outcome measures were not significantly
different after RASC vs. LSC (Table 1), as shown by SMDs for

‘ Risk of bias domains

Domains:

D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data. -

®
®
®
@
©

Judgement

@ Hioh

Some concerns

D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result.

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

. Low

0%

FIGURE 2 | Risk-of-bias assessment for RCTs.
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Mean diff. Weight
Study with 95% Cl (%)
Paraiso, 2011 —l— 66.00[ 43.18, 88.82] 19.98
Anger, 2014 —— 21.00[ -4.40, 46.40] 16.12
Illiano, 2019 —— 4165[ 18.97, 64.33] 20.23
Nilsson, 2024 - -64.90 [ -80.33, -49.47] 43.67
Overall -3.35[-13.55, 6.85]
Testof ®=0:z=-0.64, p=0.52
-1|00 -5IO 0 5|0 1(I)0

Fixed-effects inverse-variance model

FIGURE 3 | Results of the fixed-effect meta-analysis for operative times in RCTs.

BJOG: An International Journal of Obstetrics & Gynaecology, 2026

95UB01 T SUOWILLIOD AIIERID 8 |edi(dde ay) Aq peusenof a1e ssjoie O ‘8sN JO Sa[nl o} Akeiqi 18Ul UO /811 UO (SUONIPUOD-PUE-SLUIBY WD A3 1M Ae1q 1[BU 1 UO//STIY) SUONIPUOD Pue SWLe | 84} 8S *[9202/70/02] Uo A%eiqiaulluo AS|IM ‘Peled BIABUIPN 1A eNSPAIIN Ad 8TZ0/'82S0-TZPT/TTTT OT/I0p/uod A8 Ake.q i puljuouBo;/sdiy wouy papeojumod ‘0 ‘82S0TLYT



Mean diff. Weight Mean diff. Weight
Study with 95% CI (%) Study with 95% ClI (%)
Paraiso, 2011 1.00[-0.80, 2.80] 2.29 Paraiso, 2011 ‘ 000[-2.12, 212] 194
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llliano, 2019 — -0.50[-1.62, 0.62] 5.90 lliano, 2019 — -0.50[-2.37, 1.37] 2.51
Overall <> 0.07[-0.20, 0.34] Overall R 0.22[-0.07, 0.52]
Testof 6 =0:z=0.49, p=0.62 Testof 6=0:z=149,p=0.14
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Mean diff. Weight Mean diff. Weight
Study with 95% CI (%) Study with 95% ClI (%)
Paraiso, 2011 ———=—— 1.00[-2.15, 415] 6.11 Paraiso, 2011 - 0.00[-1.91, 1.91] 14.69
Anger, 2014 —_— -0.67[-3.02, 1.68] 10.98 llliano, 2019 —— 0.00[-0.79, 0.79] 85.31
Kenton, 2016 — 1.10[-0.55, 2.75] 22.25 Overall ——— 0.00[-0.73, 0.73]
Illiano, 2019 — -1.00 [ -2.00, -0.00] 60.66 Test of 8 = 0: 2 = 0.00, p = 1.00
Overall T -0.37[-1.15, 0.40] 2 A 0 1 2
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FIGURE4 | Results of the random-effect meta-analysis for anatomical outcomes in RCTs for (a) Point B, (b) Point Bp, (c) Point C, (d) TVL.

TABLE 1 | Results of the fixed-effect meta-analysis for patient-
reported outcomes in RCTs (N=number of studies. I? statistic as a
measure of heterogeneity).

Robot-assisted versus
laparoscopic mean

Patient-reported outcomes difference (95% CI)

Urinary Distress Inventory 0.07 (=0.20 0.34)

(UDI) N=3
2=0.00
Pelvic Organ Prolapse Distress 0.225 (—0.07 0.52)
Inventory (POPDI) N=3
2=0.00
Colorectal Anal Distress —0.374 (-1.15 0.40)
Inventory (CRADI) N=3
2=0.00
Urinary Impact Questionnaire —1.38 (-14.01 11.24)
(UIQ) N=3
I2=0.00
Pelvic Organ Prolapse Impact 1.791 (0.22 14.35)
Questionnaire (POPIQ) N=3
2=0.00

Colorectal Anal Distress Impact 0.988 (0.23 4.27)

Questionnaire (CRADIQ) N=3

2=0.00

UDI (+4.5, 95% CI —5.9-+15.0), POPDI (+9.1, 95% CI —1.6—
+19.8), CRADI (+7.4, 95% CI —6.2-21.0), UIQ (-1.4, 95% CI
~14.0-+11.2), POPIQ (+6.1, 95% CI —1.6-+13.6) and CRAIQ
(=3.9,95% CI —15.5-+7.6) scores.

Finally, we found no differences in terms of intraoperative (OR
1.0, 95% CI 0.2 to 4.3) and post-operative (weighted OR 1.8, 95%
CI 0.2-14.4) complications, although the latter showed high lev-
els of heterogeneity (I? 86.73) (Figure S2).

3.4 | Results of the Meta-Analysis on
Observational Studies

Results from the random-effect meta-analysis for observational
studies are reported in Table 2. We found no significant differ-
ences in operating times for RASC versus LSC (SMD +9.0, 95%
CI —14.6-+32.5), with high heterogeneity (I? 95.48).

Additionally, there was no difference in the average length of
stay (SMD -0.1, 95% CI —0.4-+0.2), although with high het-
erogeneity (I> 76.38). Point B, and Point B, showed both mod-
erate levels of heterogeneity, with the first being slightly lower
following RASC than LSC (SMD -0.5, 95% CI —1.0-0.0),
whereas no difference was found for point B, (SMD 0.0, 95%
CI —0.3-+0.3) and point C (SMD -0.1, 95% CI —0.4-+0.3).
Estimated blood loss showed high heterogeneity and was
lower for RASC than LSC (SMD -30.3, 95% CI —82.6-22.0),
although non-significantly. There was no significant differ-
ence in complication rates for RASC versus LSC, both in-
traoperatively (OR 0.7, 95% CI 0.4-1.3), perioperatively (OR
1.2, 95% CI 0.7-2.3), and post-operatively (OR 0.9, 95% CI
0.6-1.4). Heterogeneity was low-to-moderate for intraopera-
tive and post-operative complications, and moderate-to-high
for perioperative outcomes. We observed no differences in
readmission rates (OR 0.8, 95% CI 0.2-3.2) nor in mesh expo-
sure rates (OR 0.9, 95% CI 0.5-1.5). Recurrence was equally
likely in both groups (OR 1.5, 95% CI 0.6-3.5). RASC ensured
lower chances of conversion to laparotomy (OR 0.2, 95% CI
0.1-0.3) with no heterogeneity detected among included stud-
ies, while no difference was found in the frequency of post-
operative hernias (OR 1.7, 95% CI 0.5-6.6). Funnel plots for
observational outcomes suggested no substantial publication
bias (Figure S3).
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TABLE 2 | Results of the meta-analysis for observational studies
(N=number of studies. I statistic as a measure of heterogeneity).

Continuous outcomes

Robot-assisted versus
laparoscopic mean
difference (95% CI)

Operative time

Length of stay

Estimated blood loss

8.95 (—14.57 32.46)
N=15
2=95.48
—0.09 (-0.43 0.24)
N=13
?=76.38
—30.33 (—82.62 21.95)

N=12
I=98.62
Point B, —0.47 (—0.96 0.01)
N=4
’=71.97
Point B, —0.004 (=0.34 0.33)
N=4
’=67.16
Point C —0.082 (—0.42 0.26)
N=4
I>=0.00
Robot-assisted versus
laparoscopic odds
Binary outcomes ratio (95% CI)
Readmission 0.83(0.22 3.15)

Mesh exposure

Postoperative complications

Hernia

Recurrence

N=3
P=3.64
0.88(0.53 1.46)
N=10
2=0.00
0.91 (0.60 1.38)
N=13
2=38.04
1.73 (0.45 6.60)
N=4
2=0.00
1.48 (0.63 3.52)
N=7
2=4497

(Continues)

TABLE 2 | (Continued)

Robot-assisted versus
laparoscopic odds

Binary outcomes ratio (95% CI)

Perioperative complications 1.225(0.67 2.25)
N=6
?=71.44
Intraoperative complications 0.70 (0.38 1.29)
N=13
I>=49.63
Conversion to laparotomy 0.17 (0.11 0.27)
N=5

I2=0.00

4 | Discussion
4.1 | Main Findings

In this systematic review and meta-analysis including both ran-
domised controlled trials and observational studies, we com-
pared robotic-assisted and laparoscopic sacrocolpopexy for the
management of pelvic organ prolapse. A total of 29 studies were
included, comprising 5 randomised trials and 24 observational
studies. Overall, the methodological quality of RCTs was vari-
able, with most showing low-to-moderate risk-of-bias and only
one study presenting high risk due to missing outcome data.
Similarly, most observational studies demonstrated low-to-
moderate risk-of-bias, suggesting an overall acceptable quality
of evidence.

The pooled analyses from randomised trials demonstrated no
significant differences between robotic and laparoscopic ap-
proaches in operative time, anatomical outcomes (points Ba, Bp,
C, and total vaginal length) or patient-reported outcome mea-
sures. Similarly, intraoperative and postoperative complication
rates were comparable between the two groups.

Findings from observational studies were consistent with
those from randomised trials. No significant differences were
detected between robotic and laparoscopic sacrocolpopexy
in operative time, estimated blood loss, hospital stay or re-
currence rates. Both techniques yielded similar anatomical
outcomes and comparable rates of intraoperative, periopera-
tive and postoperative complications, as well as mesh expo-
sure and readmissions. However, robotic sacrocolpopexy was
associated with a significantly lower rate of conversion to
laparotomy.

Our study provides the most updated and comprehensive syn-
thesis of evidence comparing robotic-assisted and laparoscopic
sacrocolpopexy for the management of pelvic organ prolapse. By
including both randomised controlled trials and observational
studies, it expands the available evidence base beyond previous
reviews that had analysed only one type of study design. This
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methodological approach allows a broader and more realistic as-
sessment of surgical outcomes in both controlled and real-world
clinical contexts.

Earlier meta-analyses published before 2021 consistently re-
ported longer operative times for the robotic approach compared
to laparoscopy, while showing comparable results for blood loss,
complication rates and anatomical success. The network meta-
analysis by Chang and colleagues, published in 2022, is the
most recent meta-analysis including only randomised trials and
comparing open, laparoscopic and robotic sacrocolpopexy [47].
Their results confirmed significantly longer operative times for
RASC versus LSC, with no group differences in terms of esti-
mated blood loss, post-operative complications or anatomical
outcomes. In the previous year, Yang and co-workers published
another meta-analysis combining both randomised and non-
randomised studies [14]. Although it included a larger number of
patients, this study suffered from methodological weaknesses,
such as the lack of separate analyses by study design and high
heterogeneity across outcomes, which may have reduced the re-
liability of pooled estimates.

By contrast, our meta-analysis updates the available evidence
with more recent studies and improved methodological rigour.
Importantly, the difference in operative times between robotic
and laparoscopic sacrocolpopexy, which was significant in ear-
lier analyses, is no longer observed. At the same time, the equiv-
alence in anatomical and clinical outcomes reinforces the notion
that both minimally invasive approaches provide safe and effec-
tive surgical options for the treatment of pelvic organ prolapse.

4.2 | Interpretation

The progressive diffusion of robotic technology and the steady
increase in surgical experience are likely to further narrow,
or even eliminate, the residual differences between robotic-
assisted and laparoscopic sacrocolpopexy. Historically, robotic
procedures were associated with longer operative times, largely
reflecting the initial learning curve and the technical demands
of system setup. However, the loss of significance in operative
time differences observed in our meta-analysis suggests that
this gap is closing. Several factors may contribute to this trend,
including wider adoption of robotic sacrocolpopexy, increasing
surgeon and team experience, incremental improvements in ro-
botic platforms and docking workflows, generational changes
in surgical training, and variability in how operative time was
defined and reported across studies. Although learning-curve
effects should be attenuated in randomised trials, surgeon ex-
perience and case sequence were not consistently reported, so
a residual influence of the learning curve cannot be completely
excluded. As surgeons and operative teams become increasingly
proficient with the robotic platform, and as docking and console
times continue to decrease, robotic sacrocolpopexy may soon
achieve time efficiency comparable to that of laparoscopy.

Another point is that analyses solely based on length of surgery
or complications do not convey the subjective surgical experi-
ence of surgeons. Sacrocolpopexy, i.e., suspension of the vaginal
apex or cervix to the sacral promontory, is a long and complex
procedure involving lengthy anatomical dissection, difficult

mesh fixation, and lots of stitching and knot tying. All these
steps are reasons for surgeon's exhaustion. A recent multidis-
ciplinary Delphi consensus involving pelvic floor surgeons, ex-
perts both in laparoscopic and robotic surgery, highlighted how
surgeons with a broad experience in both approaches consider
robotic surgery a way to make sacral suspension safer, quicker
and more effective [48].

From an economic standpoint, cost has long been a major lim-
iting factor in the widespread adoption of robotic surgery. This
scenario, however, is likely to evolve in the near future. The
introduction of new robotic systems and the gradual expira-
tion of proprietary patents are fostering market competition
and driving down equipment and maintenance costs [49, 50].
Simultaneously, institutional familiarity and increased pro-
cedure volumes may improve cost-effectiveness through
optimised resource allocation and reduced intraoperative con-
versions. Over time, these trends could substantially mitigate
the financial gap that currently separates robotic surgery from
laparoscopy.

Clinically, the equivalence between the two approaches may
lead to a more selective use of robotic surgery, particularly for
anatomically complex cases or patients with higher body weight,
prior abdominal or pelvic surgery or other factors that increase
technical difficulty [51]. In these scenarios, the superior visu-
alisation, precision and ergonomics of the robotic platform can
offer tangible intraoperative advantages without compromising
safety or efficiency.

In this evolving context, robotic and laparoscopic sacrocol-
popexy should be regarded not as competing modalities but as
complementary tools within the armamentarium of reconstruc-
tive pelvic surgery. As costs decrease and experience grows, ro-
botic surgery might become an equally viable option for complex
prolapse repairs in the coming years.

4.3 | Limitations

Despite the inclusion of both randomised and observational
studies, the number of randomised trials remains limited, re-
ducing the statistical power for some comparisons. Some addi-
tional perioperative and long-term outcomes of clinical interest
were reported inconsistently across studies and could therefore
not be included in the analysis. Moderate-to-high heterogeneity
was detected across various outcomes, likely reflecting varia-
tions in study design, patient selection and surgical expertise.
Differences in or lack of the definition of operative time, partic-
ularly whether docking and setup were included, may have fur-
ther contributed to inconsistency in the pooled estimates. Some
clinically relevant parameters, such as post-operative pain,
long-term quality of life and cost analysis, were inconsistently
reported and therefore could not be quantitatively assessed. In
particular, post-operative pain, an outcome of specific interest
because of potential concerns related to port placement and tro-
car positioning, was described in too few and too heterogeneous
studies to allow a meaningful comparison between approaches.
The moderate-to-high heterogeneity of complications may be
due to their classification into intraoperative, perioperative, and
post-operative complications. Finally, as observational studies

BJOG: An International Journal of Obstetrics & Gynaecology, 2026

85UB0|7 SUOWIWOD 8A1IR81D) 8 qedl|dde 8y A paunob afe S8l O 8Sn JO'S3|N1 10} Akeiq1 78Ul UO AB]1M UO (SUONIPUOD-PUe-SWBH W00 A8 | 1M AIq U1 [UO//:SANY) SUOTIPUOD pue SWLe | 8U1 35S *[9202/70/02] Uo ARiqiTaulluo A8|IM ‘Pelkd BIABUIPN I BISBAIUN AQ 8T202'8250-TLYT/TTTT OT/I0p/woo A 1M ARe.qpuluo uABqo//sdny wouy pspeojumoq ‘0 ‘82S0TLT



inherently carry a higher risk-of-bias, residual confounding
cannot be entirely excluded. Future well-designed prospective
studies are warranted to confirm these findings and explore
long-term and economic outcomes.

5 | Conclusion

This systematic review and meta-analysis, which includes both
randomised and observational studies, found no significant
differences between robotic-assisted and laparoscopic sacrocol-
popexy in operative time, anatomical outcomes or complication
rates. Notably, unlike previous meta-analyses reporting longer
operative times for the robotic approach, our findings indicate
comparable procedural durations between techniques. These re-
sults suggest that increasing surgical experience and technical
refinement may be mitigating previously reported disparities.
As costs decrease and accessibility improves, robotic-assisted
sacrocolpopexy could represent an equally valid and potentially
preferred option for complex or technically demanding cases in
the surgical management of pelvic organ prolapse.
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