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Introduction: Pelvic organ prolapse (POP) is a widespread condition affecting from 40% to 60% of women. Reconstructive vaginal surgeries are the most commonly performed procedures to treat POP. Among those, uterosacral ligament suspension (USLS), which is usually performed transvaginally, preserves pelvic statics and dynamics and appears to be an effective method. Laparoscopic USLS is a valid alternative to vaginal approach, and the aim of our review is to confirm its safety and feasibility and to compare clinical outcomes among the procedures.



Materials and methods: Following the recommendations in the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement, we systematically searched the PubMed and Scopus databases in December 2022. We made no restriction on the publication year nor on the country. Data about POP-Q recurrence rate (RR), intraoperative and postoperative complications (graded according to Clavien–Dindo classification), readmission rate, and reoperation rate were collected and analyzed. We used comparative studies for meta-analysis.



Results: A total of nine studies fulfilled inclusion criteria: two articles were non-comparative retrospective observational studies, three more articles were comparative studies where laparoscopic USLS was confronted with other surgical techniques (only data of laparoscopic USLS were analyzed), and four were comparative retrospective cohort studies between laparoscopic and vaginal USLS procedures. The comparative studies were enrolled in meta-analysis. Patients were analyzed concerning perioperative risks and the risk of recurrence. The meta-analysis highlighted that there was no clear inferiority of one technique over the other.



Discussion: Laparoscopic USLS is a technique with a low complication rate and low recurrence rate. Indeed, laparoscopic procedure allows better identification of anatomical landmarks and access to retroperitoneum. Moreover, efficacy over time and durability of Laparoscopic (LPS) USLS was also observed. However, these data should be weighed in light of the length of follow-up, which was in a very short range. Further, focused and prospective studies will be necessary to confirm this finding.
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1. Introduction

Pelvic organ prolapse (POP) is a highly prevalent phenomenon that is expected to affect approximately 40%–60% of women during their lifetime. These numbers are predicted to increase throughout the coming years (1, 2). The most commonly undertaken procedures for the treatment of POP are reconstructive vaginal interventions. The main techniques involve plicating the damaged connective tissue or fascia with sutures and resuspending the uterus or vagina to firm up the supporting structures, such as the uterosacral or sacrospinous ligaments, or the pubic bone or sacrum. Surgery can be performed transvaginally or abdominally (open or minimally invasive procedures) (3). According to the DeLancey theory, endopelvic fascia is the base of the statics and dynamics of pelvic visceral support. Proper interaction and integrity of structures of Levels I and II is diriment in order to provide support and physiological function of the pelvic organs (4). On this line, uterosacral ligament suspension (USLS) allows both statics and support on the one side and preserves organ functions and physiological interactions on the other. Thus, evidences suggest that it represents an effective surgical procedure (5). The vaginal approach for uterosacral ligament suspension (V-USLS) is the most common procedure to restore apical support preserving the orientation of the vaginal axis in its natural position (6). Laparoscopic approach to uterosacral ligament suspension (L-USLS) is now frequently adopted to improve visualization and decrease the rate of injury to contiguous structures such as the ureters, vessels, rectum, and sacral nerves. It is suitable for the treatment of younger women with uterine descent that, eventually, allows the preservation of the uterus (7, 8). The aim of this study is to analyze perioperative outcomes, in terms of complications and risk of recurrence and reoperation, of laparoscopic USLS procedure. In addition, we intended to differentiate the results of comparative studies for vaginal vs. laparoscopic procedure, in order to establish safety and feasibility of the latter.



2. Materials and methods

The methods for this review and meta-analysis were specified a priori based on the recommendations in the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement (9). We registered the review to the PROSPERO site for meta-analysis with protocol number CRD42023400398.


2.1. Search method

We performed a systematic search for articles concerning the safety and feasibility of laparoscopic USLS alone and comparing laparoscopic and vaginal USLS approach in the treatment of POP. The PubMed and Scopus databases were screened in December 2022, and no restriction on the publication year nor on the country was considered. Only entirely English published studies were enrolled. Search imputes were “Laparoscopy [MeSH Term] OR laparoscopic surgery [Word Text] AND Shull [Word Text] OR uterosacral ligament suspension [Word Text] OR culdoplasty [Word Text].”



2.2. Study selection

Study selection was independently conducted by FP and MP. In case of discrepancy, CR decided on inclusion or exclusion criteria. The inclusion criteria were as follows: (1) studies that included patients with symptomatic utero-vaginal prolapse treated with USLS via laparoscopic route; (2) studies that compared laparoscopic and vaginal USLS techniques for the treatment of utero-vaginal prolapse; (3) studies that reported at least one outcome of interest: POP-Q recurrence rate (RR), intraoperative and postoperative complications (graded according to Clavien–Dindo classification), readmission rate, and reoperation rate (RoR); and (4) originally published peer-reviewed articles. Non-original studies, preclinical trials, animal trials, abstract-only publications, and articles in a language other than English were excluded. If possible, the authors of studies that were only published as congress abstracts were contacted via email and asked to provide their data. The studies selected and all reasons for exclusion are mentioned in the PRISMA flowchart (Figure 1). All included studies were assessed regarding the potential conflicts of interest.
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FIGURE 1
PRISMA flowchart.




2.3. Data extraction

FP and MP extracted the data from all relevant series and studies. Data regarding laparoscopic USLS surgical times and outcomes, mean follow-up (FUP), and intra- and postoperative complications were collected and analyzed and eventually liken to vaginal USLS data in comparative studies in order to assess the safety and feasibility of laparoscopic route alone and its comparison to vaginal technique.



2.4. Statistical analysis

Heterogeneity among the studies was tested using the Chi-square test and I-square test (10). The risk rate (RR) and 95% confidence interval (CI) were used for dichotomous variables. Fixed-effects models conducted statistical analysis without significant heterogeneity (I2 < 50%) or random-effect models if I2 > 50%. Disease Free Survival (DFS) and Overall Survival (OS) were used as clinical outcomes. In each study, recurrence was defined as the presence of a POP-Q prolapse of ≥II after surgery. Reoperation was defined as repeated urogynecological surgery for any reason. Readmission was defined as rehospitalization in the early first 30 days after surgery for any reason. A complication was considered as any event according to Clavien–Dindo classification (11). Chi-square tests were used to compare continuous variables. Subgroup analysis was performed in patients with Clavien–Dindo complication grade of ≤2 or ≥3. Review Manager version 5.4.1 (RevMan 5.4.1) and IBM Statistical Package for Social Science version 25.0 (IBM SPSS 25.0) for MAC were used for statistic calculation. For all performed analyses, a p-value of <0.05 was considered significant.



2.5. Quality assessment

We assessed the quality of the included studies using the Newcastle–Ottawa scale (NOS) (12). This assessment scale uses three broad factors (selection, comparability, and exposure), with the scores ranging from 0 (lowest quality) to 8 (best quality). Two authors (MP and MT) independently rated the study's quality. Any disagreement was subsequently resolved by discussion or consultation with NC. We used a funnel plot analysis to assess publication bias. We used Egger's regression test to determine the asymmetry of funnel plots.




3. Results


3.1. Studies’ characteristics

Following the database search, 429 articles on laparoscopic USLS, once duplicates removed, were screened and selected. Afterward, records with no full text, lack of outcomes of interest, and wrong study designs (e.g., reviews or case report) were excluded. At the end of this selection, nine studies were suitable for eligibility and matched the inclusion criteria: two articles were single-armed, non-comparative retrospective observational studies, which evaluate the surgical procedure and outcomes of laparoscopic uterosacral ligament suspension (13, 14); four studies were comparative retrospective cohort studies that analyze the data about laparoscopic and vaginal USLS (15–18); and three more articles were comparative studies where laparoscopic USLS was confronted with other surgical techniques (19–21). From the aforementioned articles, we only extracted data about patients that had undergone laparoscopic USLS and laparoendoscopic single-site ULSL (Figure 1). The countries where the studies were conducted, the publication year range, the design of the studies, the FUP, and the number of participants are summarized in Table 1. The quality of all studies was assessed by the NOS (12). Overall, the publication years ranged from 2014 to 2021. In total, 587 patients who underwent laparoscopic USLS were enrolled. For laparoscopic procedures, the follow-up ranged from 1 to 24 months and for vaginal surgeries from 3 to 26 months. POP-Q stage before surgery was >≠ II on average for all groups.


TABLE 1 Studies’ characteristics.
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3.2. Outcomes

The outcomes of the main studies are presented in Tables 2–4. The data concerning laparoscopic USLS were extracted and analyzed from the comparative studies. Only studies presenting at least one outcome of interest were included. Table 2 describes the laparoscopic USLS operative outcomes, related to the surgical technique. Filmar 2014 (19) did not report any outcome of interest. The mean operative time, including port placement, is 120.6 min (range 60–190.1 min). The mean blood loss is 106.8 mL (range 50–200 mL). Chill 2020 (21) and Sezgin 2021 (18) were the two studies that had not analyzed the former data. Overall, intraoperative complications are described only in two cases in Turner 2015 (16) with a rate of 2.7%, including six cases of ureteral injury recognized intraoperatively and treated by stent placement. The mean hospitalization is 1.8 days (range 1–3).


TABLE 2 Operative outcome laparoscopic USLS.
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TABLE 3 Safety outcome laparoscopic USLS.
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TABLE 4 Recurrence of POP outcome laparoscopic USLS.
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Postoperative complications are described in Table 3 as safety outcomes. They are divided in G1−G2 (low grade) and G3−G5 (medium/high grade) according to Clavien−Dindo classification (11). A total of 124 cases of low-grade postoperative complications have been counted over 587 patients (21.1%) in all studies. Among those, the most frequently reported are urogenital symptoms. Namely, 33 cases of urinary retention are described in Turner 2015 (16), 12 cases of dyspareunia and two painful intercourse in Houlihan 2018 (17), 11 cases of urge incontinence and one de novo stress urinary incontinence (SUI) are reported in Chill 2020 (21), three cases of dyspareunia and two de novo SUI in Filmar 2014 (19), and two SUI in Davila 2016 (20). Postoperative infections were also common complications, in particular 13 cases including wound, skin, or urinary tract infections in Houlihan 2018 (17), and urinary tract infections (UTI), in particular 13 cases in Barbier 2015 (15), eight in Turner 2015 (16), and one in Davila 2016 (20). Only two studies reported high-grade complications. Davila 2016 (20) reported one case of umbilical hernia, and Turner 2015 (16) reported 13 cases of major complications, among those only one patient suffered from ureteral injury discovered postoperatively and required readmission and reoperation. Overall, grade 3–4 postoperative complication rate is 2.4%.

In six studies we also evaluated data about the recurrence of POP, which is defined as prolapse at or beyond the hymen after primary surgery (Table 4). The mean RR was 12.4%. In four of them (21, 16, 17, 15), extracting data concerning RoR was also feasible, and, on average, 2.5% of patients underwent a second surgery, for either surgical complications or retreatment of POP.



3.3. Direct comparison with other techniques

Four studies directly compared laparoscopic USLS and vaginal USLS. In Barbier 2015 (15), at baseline, no statistically significant differences in median FU (3.6 vs. 3.3 months, 0.331) and stage of POP-Q before surgery were reported. Ureteral compromises occurred in six cases in the vaginal group (0.0% vs. 10.0%, respectively, Laparoscopic (LPS) vs. vaginal; p < 0.001). A lower median blood loss in the laparoscopic group (137.5 vs. 200.0 mL, respectively; p = 0.002) and a lower rate of readmission (0.7% vs. 6.7%, respectively; p = 0.025) were identified. Moreover, no other significant differences in postoperative complications between the two groups were found. In Turner 2015 (16), 54 L-USLS and 119 V-USLS procedures with a median follow-up of 5.3 months in both groups were noted. After correcting for concomitant procedures, the operative times of the two approaches were not significantly different (adjusted OR: 1.00, 95% CI: 0.99–1.00). Moreover, no significant difference in complications between groups were reported (24.1% vs. 21.8%, p = 0.75). Houlihan 2018 (17) compared 152 patients who had undergone vaginal USLS (V-USLS) and 54 laparoscopic USLS (L-USLS). No statistically significant differences in the mean case time, postoperative length of stay, or perioperative infection were found. Only in the V-USLS group that 14 cases of ureteral obstructions occurred (0% in LPS USLS vs. 9% in V-USLS, p = 0.023). Postoperative urinary retention was higher for V-USLS (31% vs. 15%, p = 0.024). Recurrence rate of symptomatic prolapse was higher in the V-USLS group (41% vs. 24%, p = 0.046); however, retreatment rate was similar in the two groups (0% vs. 7%, p = 0.113). In Sezgin 2021 (18), L-USLS and V-USLS groups were similar in distribution, age, BMI, and comorbidities with no significant statistical difference. The mean follow-up was 12 months for both groups. Moreover, no intraoperative complications occurred, while, postoperatively, only one case of ureteral injury was found in a patient in the vaginal group that required a double-J catheter insertion (p = 0.327). Operation time, length of hospital stay, and POP-Q stages did not differ in the two groups (p > 0.05). No data concerning recurrence of prolapse and readmission were reported.



3.4. Meta-analysis

The comparative studies comparing LPS USLS and vaginal USLS were enrolled in the meta-analysis. A total of 543 patients were analyzed. Two hundred sixty-seven patients in the LPS USLS arm were compared with the 276 patients who underwent vaginal USLS. Two studies reported data about recurrences. A total of 263 patients were analyzed: 84 in the LPS USLS arm and 179 in the vaginal USLS arm. Sixteen recurrences occurred in the LPS USLS group, while 63 recurrences in the vaginal USLS group. Because of the high heterogeneity (I2 = 67%; p = 0.08), a random-effects model was used. The LPS USLS group showed a non-significant lower risk for recurrences than the vaginal USLS group [RR: 0.59 (95% CI: 0.24–1.46) p = 0.25] (Figure 2). We performed a second analysis for the reoperation rate. Three comparative studies were reporting valuable data. Two hundred and thirty-two patients for the LPS USLS group and 239 for the Vaginal USLS group. Because of the low heterogeneity (I2 = 31%; p = 0.08), a fixed-effects model was used. In this analysis, LPS USLS showed a non-significant similar risk for reoperation compared with vaginal USLS [RR: 1.03 (95% CI: 0.51–2.08) p = 0.93] (Figure 3). Another analysis of the readmission rate was conducted on the same group of patients. Because of the low heterogeneity (I2 = 0%; p = 0.63), a fixed-effects model was used. In this analysis, LPS USLS showed a non-significant higher risk for readmission than vaginal USLS [RR: 1.21 (95% CI: 0.28–5.29) p = 0.80] (Figure 4). All patients were finally analyzed for the risk of minor complications (Clavien–Dindo classification of ≤2) and major complications (Clavien–Dindo classification of ≥3). Sixty-six minor complications occurred in the LPS USLS group, while 107 in the vaginal USLS group. Because of the low heterogeneity (I2 = 7%; p = 0.36), a fixed-effects model was used. The LPS USLS group showed a non-significant higher risk for minor complications than the vaginal USLS group [RR: 1.14 (95% CI: 0.91–1.41) p = 0.25] (Figure 5). Further, 48 major complications occurred in the LPS USLS group, while 64 in the vaginal USLS group. Because of the high heterogeneity (I2 = 76%; p = 0.02), a random-effects model was used. The LPS USLS group showed a non-significant higher risk for major complications than the vaginal USLS group [RR: 1.25 (95% CI: 0.59–2.64) p = 0.55) (Figure 6).
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FIGURE 2
Recurrence rate.
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FIGURE 3
Reoperation rate.



[image: Figure 4]
FIGURE 4
Readmission rate.
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FIGURE 5
Complication of ≤2*. *According to Clavien–Dindo classification.
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FIGURE 6
Complication of ≥3*. *According to Clavien–Dindo classification.





4. Discussion

LPS USLS is a widely used method for genital prolapse correction (22). With regard to its description, it has been compared with the vaginal approach, considering the gold standard. Already previously, several authors have addressed the performance of prolapse correction. Diwan et al. (23) compared 25 patients who underwent vaginal USLS after hysterectomy with 25 patients who underwent LPS USLS after uterine suspension. They found similar improvement in posterior and anterior prolapse between the groups, with significantly superior apical correction and vaginal length among the LPS USLS group. Other studies have shown similar effects of the LPS USLS compared with the vaginal approach. Lin et al. (24) conducted a retrospective case series of 133 patients who underwent an LPS USLS, with a success rate of 87.2%, similar to the traditional vaginal approach. Nevertheless, the data are much more heterogeneous regarding their safety and durability profiles. Therefore, our review focused on the perioperative outcomes and the risk of recurrence. As highlighted, the technique involves an intraoperative risk close to 0 and remarkably rapid hospitalization times (range 1–3 days). The rate of postoperative complications was also found to be particularly low. Quantitative analysis, although not statistically significant, also showed that LPS USLS does not represent an increased risk for minor complications compared with the vaginal route [grade ≤2 according to Clavien–Dindo classification (11)]. Regarding major complications [grade ≥3 according to Clavien–Dindo classification (11)], LPS USLS appears to only minimally increase the risk and in a non-statistically significant manner [RR: 1.25 (95% CI: 0.59–2.64) p = 0.55]. On the other hand, it also appears to show a decreasing trend in the rate of recurrence of genital prolapse grade 2 or higher [RR: 0.59 (95% CI: 0.24–1.46) p = 0.25]. In our opinion, this could be attributable to easier identification of anatomic landmarks during the laparoscopic approach. This would allow the uterosacral ligament to be isolated up to its origin, allowing a more significant excursion of the correction. This increases the amount of tissue offered as an anchor and a lengthening of the vaginal length (25). L-USLS does not necessarily need the use of mesh placement in the treatment of prolapse. This is an additional argument in favor of laparoscopy, since a mesh-less treatment of utero-vaginal prolapse avoids complications related to the use of mesh (26). In addition, laparoscopy also allows access to the retroperitoneum. This step is often an integral part of the surgical technique of hysterectomy and offers the advantage of isolating and visualizing the course of the ureter (27). Ureteral damage represents the most common complication during USLS (28). Barber et al. (29) reported an incidence of ureteral damage of 11% in vaginal USLS. Only ureteral damage was reported in the studies reviewed in our review, confirming this hypothesis. Laparoscopic USLS appears to be safer than vaginal USLS in terms of ureteral injury incidence; moreover, in case of ureteral obstruction secondary to vaginal suspension, laparoscopy is an effective option to manage the complication (30). Further speculation must then be made as to whether or not the uterus should be preserved. Hysterectomy may or may not be performed during LPS USLS. The clinical practice guidelines underscore that preservation of the uterus, provided that the surgical approach is the same, helps save time and reduce blood loss in many cases. However, when hysterectomy is considered, the vaginal route is still considered the least morbid, generally resulting in less blood loss and shortest operative time (31–34). Our review also adds insight into the efficacy over time and durability of LPS USLS. The reported recurrence rates ranged from 5.8% to 23.8%, consistent with those reported in the literature for the vaginal technique (35). However, these data should be weighed in light of the length of follow-up, which was in a very short range (3–24 months). In our opinion, the rate of recurrence and reintervention should be the most reliable data on the efficacy of the technique. However, articles often dwell on the success rate, which is difficult to objectify and subjective. Our analysis is particularly weakened by the brevity of this follow-up period. In addition, an inherent bias is related to the few prospective studies in the literature. Still, it may provide a basis for future research and trials focused on comparing LPS USLS with other surgical techniques for correcting genital prolapse in well-defined sets of patients.



5. Conclusion

LPS USLS has been shown to be a technique with a low complication rate and low recurrence rate. In particular, complications related to ureteral damage, which is considered the most frequent complication during vaginal USLS, were minimal. The meta-analysis conducted in comparing these two techniques showed no clear inferiority of one technique over the other. Further, focused and prospective studies will be necessary to confirm this finding.



Data availability statement

The original contributions presented in the study are included in the article, and further inquiries can be directed to the corresponding author.



Author contributions

CR: conceptualization, methodology, data curation, review, and editing. FP: data curation and writing the original draft. SC and MP: writing the original draft. MT, MGV and AE: review and editing. NC: validation. All authors contributed to the article and approved the submitted version.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Handa VL, Garrett E, Hendrix S, Gold E, Robbins J. Progression and remission of pelvic organ prolapse: a longitudinal study of menopausal women. Am J Obstet Gynecol. (2004) 190(1):27–32. doi: 10.1016/j.ajog.2003.07.017

2. Hendrix SL, Clark A, Nygaard I, Aragaki A, Barnabei V, McTiernan A. Pelvic organ prolapse in the Women’s Health Initiative: gravity and gravidity. Am J Obstet Gynecol. (2002) 186(6):1160–6. doi: 10.1067/mob.2002.123819

3. Haya N, Feiner B, Baessler K, Christmann-Schmid C, Maher C. Perioperative interventions in pelvic organ prolapse surgery. Cochrane Database Syst Rev. (2018) 19(8):CD013105. doi: 10.1002/14651858.CD013105

4. DeLancey JO. Anatomy and biomechanics of genital prolapse. Clin Obstet Gynecol. (1993) 36:897–909. doi: 10.1097/00003081-199312000-00015

5. Milani R, Frigerio M, Cola A, Beretta C, Spelzini F, Manodoro S. Outcomes of transvaginal high uterosacral ligaments suspension: over 500-patient single-center study. Female Pelvic Med Reconstr Surg. (2018) 24(3):203–6. doi: 10.1097/01.spv.0000533751.41539.5b

6. Yazdany T, Bhatia N. Uterosacral ligament vaginal vault suspension: anatomy, outcome and surgical considerations. Curr Opin Obstet Gynecol. (2008) 20(5):484–8. doi: 10.1097/GCO.0b013e32830eb8c6

7. Rountis A, Zacharakis D, Athanasiou S, Kathopoulis N, Grigoriadis T. The role of laparoscopic surgery in the treatment of advanced uterine prolapse: a systematic review of the literature. Cureus. (2021) 13(9):e18281. doi: 10.7759/cureus.18281

8. Campagna G, Panico G, Lombisani A, Vacca L, Caramazza D, Scambia G, et al. Laparoscopic uterosacral ligament suspension: a comprehensive, systematic literature review. Eur J Obstet Gynecol Reprod Biol. (2022) 277:57–70. doi: 10.1016/j.ejogrb.2022.08.006

9. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. Ann Intern Med. (2009) 151:264.

10. Chaimani A, Higgins JP, Mavridis D, Spyridonos P, Salanti G. Graphical tools for network meta-analysis in STATA. PLoS One. (2013) 8: e76654. doi: 10.1371/journal.pone.0076654

11. Dindo D, Demartines N, Clavien PA. Classification of surgical complications: a new proposal with evaluation in a cohort of 6336 patients and results of a survey. Ann Surg. (2004) 240:205–13. doi: 10.1097/01.sla.0000133083.54934.ae

12. Kansagara D, O’Neil M, Nugent S, Freeman M, Low A, Kondo K, et al. Quality assessment criteria for observational studies, based on the Newcastle–Ottawa scale (2017). Available at: https://www.ncbi.nlm.nih.gov/books/NBK476448/table/appc.t4/.

13. Ma Y, Zhang Y, Ma C, Wang Y, Tian W, Zhu L. Clinical outcomes and uroflowmetry assessment in patients with apical prolapse after laparoscopic uterosacral ligament suspension. Eur J Obstet Gynecol. (2020) 259:12–7. doi: 10.1016/j.ejogrb.2020.11.032

14. Panico G, Campagna G, Caramazza D, Amato N, Ercoli A, Scambia G, et al. Laparoscopic high uterosacral ligament suspension: an alternative route for a traditional technique. Int Urogynecol J. (2018) 29(8):1227–9. doi: 10.1007/s00192-018-3588-4

15. Barbier HM, Smith MZ, Eto CU, Welgoss JA, Von Pechmann W, Horbach N, et al. Ureteral compromise in laparoscopic versus vaginal uterosacral ligament suspension. Female Pelvic Med Reconstr Surg. (2015) 21(6):363–8. doi: 10.1097/spv.0000000000000202

16. Turner LC, Lavelle ES, Shepherd JP. Comparison of complications and prolapse recurrence between laparoscopic and vaginal uterosacral ligament suspension for the treatment of vaginal prolapse. Int Urogynecol J. (2015) 27(5):797–803. doi: 10.1007/s00192-015-2897-0

17. Houlihan S, Kim-Fine S, Birch C, Tang S, Brennand EA. Uterosacral vault suspension (USLS) at the time of hysterectomy: laparoscopic versus vaginal approach. Int Urogynecol J. (2018) 30:611–21. doi: 10.1007/s00192-018-3801-5

18. Sezgin B, Kıncı MF, Akbaba E, Akın MN, Gökbel İ, Sivaslıoğlu AA. Comparison of laparoscopic high and vaginal uterosacral ligament suspension in the management of apical prolapse. Pelviperineology. (2021) 40(4):183–9. doi: 10.34057/PPj.2021.40.04.2021-10-3

19. Filmar GA, Fisher HW, Aranda E, Lotze PM. Laparoscopic uterosacral ligament suspension and sacral colpopexy: results and complications. Int Urogynecol J. (2014) 25(12):1645–53. doi: 10.1007/s00192-014-2407-9

20. Davila H, Gallo T, Bruce L, Landrey C. Robotic and laparoendoscopic single-site utero-sacral ligament suspension for apical vaginal prolapse: evaluation of our technique and perioperative outcomes. J Robot Surg. (2016) 11(2):171–7. doi: 10.1007/s11701-016-0638-0

21. Chill HH, Gutman-Ido E, Navon I, Reuveni-Salzman A, Haj-Yahya R, Shveiky D Laparoscopic uterosacral ligament suspension versus vaginal colposuspension using the uphold lite mesh system: clinical outcome and patient satisfaction Intl Urogynecol J (2020) 32:1513–8. doi: 10.1007/s00192-020-04563-3

22. Restaino S, Ronsini C, Finelli A, Santarelli A, Scambia G, Fanfani F. Laparoscopic approach for Shull repair of pelvic floor defects. J Minim Invasive Gynecol. (2018) 25(6):954. doi: 10.1016/j.jmig.2017.12.016

23. Diwan A, Rardin CR, Strohsnitter WC, Weld A, Rosenblatt P, Kohli N Laparoscopic uterosacral ligament uterine suspension compared with vaginal hysterectomy with vaginal vault suspension for uterovaginal prolapse. Int Urogynecol J Pelvic Floor Dysfunct. (2006) 17(1):79–83. doi: 10.1007/s00192-005-1346-x

24. Lin LL, Phelps JY, Liu CY. Laparoscopic vaginal vault suspension using uterosacral ligaments: a review of 133 cases. J Minim Invasive Gynecol. (2005) 12:216–20. doi: 10.1016/j.jmig.2005.03.014

25. Medina C, Takacs P. Laparoscopic uterosacral uterine suspension: a minimally invasive technique for treating pelvic organ prolapse. J Minim Invasive Gynecol. (2006) 13(5):472–5. doi: 10.1016/j.jmig.2006.04.009

26. Seracchioli R, Raimondo D, Arena A, Gava G, Parmeggiani C, Martelli V, et al. Laparoscopic mesh-less cervicosacropexy for uterovaginal prolapse. Female Pelvic Med Reconstr Surg. (2017) 24(6):399–403. doi: 10.1097/SPV.0000000000000464

27. Alletti S G, Restaino S, Finelli A, Ronsini C, Lucidi A, Scambia G, et al. Step by step total laparoscopic hysterectomy with uterine arteries ligation at the origin. J Minim Invasive Gynecol. (2020) 27(1):22–3. doi: 10.1016/j.jmig.2019.06.001

28. Rardin CR, Erekson EA, Sung VW, Ward RM, Myers DL. Uterosacral colpopexy at the time of vaginal hysterectomy: comparison of laparoscopic and vaginal approaches. J Reprod Med. (2009) 54(5):273–80.

29. Barber MD, Visco AG, Weidner AC, Amundsen CL, Bump RC. Bilateral uterosacral ligament vaginal vault suspension with site-specific endopelvic fascia defect repair for treatment of pelvic organ prolapse. Am J Obstet Gynecol. (2000) 183(6):1402–10. doi: 10.1067/mob.2000.111298

30. Seracchioli R, Raimondo D, Salucci P, Paradisi R, Mabrouk M. Laparoscopic management of severe ureteral obstruction after vaginal hysterectomy and colposuspension. Int Urogynecol J. (2018) 29(10):1557–8. doi: 10.1007/s00192-018-3675-6

31. Aarts JW, Nieboer TE, Johnson N, Tavender E, Mol BW, Kluivers KB. Surgical approach to hysterectomy for benign gynaecological disease. Cochrane Database Syst Rev. (2015):CD003677. doi: 10.1002/14651858.CD003677.pub5

32. ACOG Committee Opinion No. 444. Choosing the route of hysterectomy for benign disease. Obstet Gynecol. (2009) 114(5):1156–8. doi: 10.1097/AOG.0b013e3181c33c72

33. Byrnes JN, Occhino JA. Hysterectomy for benign conditions of the uterus: total vaginal hysterectomy. Obstet Gynecol Clin North Am. (2016) 43:441–62. doi: 10.1016/j.ogc.2016.04.004

34. Nieboer TE, Johnson N, Lethaby A, Tavender E, Curr E, Garry R, et al. Surgical approach to hysterectomy for benign gynaecological disease. Cochrane Database Syst Rev. (2009):CD003677. doi: 10.1002/14651858.CD003677.pub4

35. Jelovsek JE, Barber MD, Brubaker L, Norton P, Gantz M, Richter HE, et al. Effect of uterosacral ligament suspension vs sacrospinous ligament fixation with or without perioperative behavioral therapy for pelvic organ vaginal prolapse on surgical outcomes and prolapse symptoms at 5 years in the OPTIMAL randomized clinical trial. JAMA. (2018) 319:1554–65. doi: 10.1001/jama.2018.2827



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Laparoscopic uterosacral ligament suspension: a systematic review and meta-analysis of safety and durability

		1. Introduction



		2. Materials and methods



		2.1. Search method



		2.2. Study selection



		2.3. Data extraction



		2.4. Statistical analysis



		2.5. Quality assessment











		3. Results



		3.1. Studies’ characteristics



		3.2. Outcomes



		3.3. Direct comparison with other techniques



		3.4. Meta-analysis











		4. Discussion



		5. Conclusion



		Data availability statement



		Author contributions



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Surgery

Laparoscopic uterosacral ligament
suspension: a systematic review
and meta-analysis of safety and durability






OPS/images/fsurg-10-1180060-g006.jpg
LPS USLS Vg UsSLS
Events Total Events Total

Risk Ratio
M-H, Random, 95% CI

Risk Ratio

at
Study or Subgroup Weight Year M-H, Random, 95% CI
Turner 2015 13 148 60 28.8% 0.66 [0.29, 1.51) 2015 —i
Barbier 2015 22 54 47 119 39.8% 1.03 (0.70, 1.53] 2015
Houlihan 2018 13 30 9 60 31.3% 2.89(1.39,5.98] 2018
Total (95% CI) 232 239 100.0% 1.25 [0.59, 2.64]
Total events
2 2
Heterogeneity: Tau® = 0.32; Ch| =8.17, dl» 2(P=0.02); I’ = 76% bo1 Too

Test for overall effect: Z = 0.59 (P = 0.55

1 10
LPS USLS Vg USLS








OPS/images/fsurg-10-1180060-t002.jpg
Author, year Median operative time | Median estimated blood loss | Intraoperative complications | Mean hospitalization

(min) (mL) (%) (days)

Barbier 2015 (25) NR 1375 0

‘Turner 2015 (16) 190.1 1013 27 1
Davila 2016 (20) 144 82 NR 2
Houlihan 2018 (17) 127.9 200 0 2
Chill 2020 (21) 873 NR 0 2
Me 2020 (13) 60 50 NR 3
Sezgin 2021 (18) 115 NR 0 2
Panico 2021 120 70 NR 2

NR. not reported: mL, milliliters: min, minutes.





OPS/images/fsurg-10-1180060-t001.jpg
hor, year | Country Study design Year No. of Compared Median FUP Stage of
range participants technique (months) POP-Q

Filmar 2014 (19) | USA Retrospective cohort study, | 2010-2011 29 261 laparoscopic ASC 38 I
monocenter

Barbier 2015 (15) | USA Retrospective cohort study, | 2008-2013 148 60 vaginal USLS 36 21
multicenter

Turner 2015 (16) | USA Retrospective cohort study, | 2011-2014 54 119 vaginal USLS 53 21
monocenter

Davila 2016 (20) | UK Retrospective cohort study, | 2011-2016 13 5 RSS USLS 18 -1
multicenter

Houlihan 2018 (17) | Canada Retrospective cohort study, | 2014-2016 54 152 vaginal USLS 211 21
monocenter

Chill 2020 (21) Israel Retrospective cohort study, | 2010-2019 70 49 vaginal mesh 38 21
monocenter culposuspension

Ma 2020 (13) China Retrospective observational | 2016-2019 57 = 3 21

study, monocenter
Sezgin 2021 (18) | Turkey | Case-control study, monocenter | 2015-2020 37 37 vaginal USLS 12 21
Panico 2021 Italy Retrospective observational | 2026-2018 60 - 2 B

study, monocenter

OIS RN LR U R (W (NNOPRU | L WGV U Y, S VR I UL S B 01 RN | s p—"





OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/fsurg-10-1180060-g001.jpg
References identified ~through References identified ~through
PubMed database Scopus database
= N=167

References after duplicates removed

N=13¢
L 2
Article Titles screened References eliminated by selection from title
—a29 N=366
i 4 References eliminated by selection from
Article Abstracts screened el
- N=34

Full Text articles excluded by any reason*
0

Full-Text articles asses for elegibility
N=29

Studies Included in qualitative synthesis ‘
N

i

Studies included in quantitative synthesis (meta-analysis)
=9

S, Mc Cull culdoplasty, other procedures.

* Outcomes of interest not present, only vaginal techniques stt






OPS/images/fsurg-10-1180060-t004.jpg
Author, year Recurrence of POP (%) Reoperation (%)

Barbier 2015 (15) 39 27
‘Turner 2015 (16) 162 19
Davila 2016 8 NR
Houlihan 2018 (17) 238 27
Chill 2020 (21) 58 29
Panico 2021 167 NR

MEC Halh e DR Bekic BrEar pRslass,





OPS/images/logo.jpg
& frontiers | Frontiers in Surgery





OPS/images/fsurg-10-1180060-t003.jpg
Author, year Postoperative complication Postoperative complication

G1-G2° (%) G3-G5° (%)
Filmar 2014 (19) 275 3 dyspareunia 0 -
2 granulation tissue
2 de novo SUI
1 cystotomy
Barbier 2015 (15) 95 13 UTI within 6 weeks NR -

1 transfusion

Turner 2015 (16) 783 33 urinary retention 241 13 major complications
8UTI

Davila 2016 30.7 28Ul 80 1 umbilical hernia
1 fever
1 urinary tract infection

Houlihan 2018 (17) 518 13 infection NR -

12 dyspareunia
2 painful intercourse
1 transfusion

Chill 2020 (21) 215 15Ul 0 -
11 urge incontinence

Ma 2020 (13) 18 1 fever 0

Sezgin 2021 (18) 0 = [ -

Panico 2021 26 16 moderate pain and discomfort 0

*According to Clavien-Dindo classification
N bt smaautedt Bill. st iniine mcontinenses: UTL iran e ek





OPS/images/fsurg-10-1180060-g005.jpg
LPS USLS Vg USLS

Study or Subgroup _Events Total Events Total Weight
Barbier 2015 14 148 1 60 21%
Houlihan 2018 36 54 74 119 66.7%
Sezgin 2021 15 30 31 60 29.8%
Turner 2015 135 137 14%
Total (95% CI) 267 276 100.0%
Total events 66 107

Heterogeneity: Chi* = 3.22, df = 3 (P = 0.36); I = 7%
Test for overall effect: Z = 1.14 (P = 0.25)

Risk R
M-H, Fixed, 95% CI

5.68 [0.76, 42.21]
1.07 [0.85, 1.36]
0.97 [0.63, 1.49]

1.06 [0.07, 16.26]

1.14 [0.91, 1.41]

»

0.1 10
LPS USLS Vg USLS

100





OPS/images/fsurg-10-1180060-g004.jpg
LPS USLS Vg USLS Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl _Year d, 95% CI
Barbier 2015 4 148 4 60 44.7% 0.41[0.10, 1.57] 2015 -
Turner 2015 4 54 7 119 34.3%  1.26(0.38,4.12] 2015 —p—
Houlihan 2018 4 30 4 60 20.9% 2.00[0.54,7.45] 2018 o
Total (95% CI) 232 239 100.0%  1.03 [0.51,2.08] -
Total events
Heterogeneity: Chi? = 2.91, dl- 2(P=0. 23) = 31% ot 100

Test for overall effect: Z = 0.09 (P = 0.93)

1 10
LPS USLS Vg USLS





OPS/images/fsurg-10-1180060-g003.jpg
isk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
Turner 2015 1 54 1 119 23.0% 2.20[0.14,34.58] 2015 e
Barbier 2015 1 148 1 60 52.4% 0.41(0.03, 6.38] 2015 —r
Houlihan 2018 1 30 - X 60 24.6% 2.00[0.13,30.88) 2018 e ——

Total (95% CI) 232 239 100.0%  1.21[0.28, 5.29]
Total events 3 3

Heterogeneity: Chi* = 0.92, df = 2 (P = 0.63); I = 0% 5ot +
Test for overall effect: :

0.1 1 10
=0.25 (P = 0.80) LPS USLS Vg USLS






OPS/images/fsurg-10-1180060-g002.jpg
LPSUSLS Vg USLS Risk Ratio Risk Ratio
Study or Subgroup _Events Total Events Total Weight M-H, Random, 95% CI _Year M-H, Random, 95% CI
Tumer 2015 6 54 13 119 4L6%  102(0.41,253] 2015 ——
Houlihan 2018 1030 S0 60 584%  0.40(0.24,0.67) 2018 -+
Total (95% CI) 179 1000% 059 (0.24,146] -
Total events
Heterogeneity: Tau* 06, M= 1(P=008);F = 67% —

0; C!
Test for overalleffect: 2 = 1.14 (7 = 0.25)

01 10
LPS USLS Vg USLS





