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Case report: Transvaginal single-port extraperitoneal laparoscopic sacrospinous ligament fixation for apical prolapse: A single-center case series
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Background: Sacrospinous ligament fixation (SSLF) is a minimally invasive and effective procedure for the treatment of apical prolapse. Because intraoperative exposure of the sacrospinous ligament is difficult, SSLF is difficult. The aim of our article is to determine the safety and feasibility of single-port extraperitoneal laparoscopic SSLF for apical prolapse.



Methods: This single-center, single-surgeon case series study included 9 patients with pelvic organ prolapse quantification (POP-Q) III or IV apical prolapse who underwent single-port laparoscopic SSLF. Additionally, transobturator tension-free vaginal tap (TVT-O) was performed in 2 patients, and anterior pelvic mesh reconstruction was performed in 1 patient.



Results: The operative time ranged from 75 to 105 (mean, 88.9 ± 10.2) min, and blood loss ranged from 25 to 100 (mean, 43.3 ± 22.6) ml. No serious operative complications, blood transfusions, visceral injuries, or postoperative gluteal pain were reported for these patients. After 2–4 months of follow-up, no recurrence of POP, gluteal pain, urinary retention/incontinence, or other complications was observed.



Conclusion: Transvaginal single-port SSLF is a safe, effective, and easy-to-master operation for apical prolapse.
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Background

Pelvic organ prolapse (POP) is a highly prevalent disease that has a serious impact on quality of life (1). As the aging population grows, the prevalence of POP in elderly women is gradually increasing, i.e., according to projections, the number of patients with POP in the United States will increase from 3.3 million to 4.9 million in the next 40 years (2). Currently, more than 220,000 patients require surgery to treat POP each year (3). Sacrospinous ligament fixation (SSLF) was first proposed by Sederl in Germany in 1958 to resolve the fixation of the vaginal tip to the sacrotuberous ligament (4). In 1967, Richter improved this approach by suturing the apex of the vagina to the sacrospinous ligament (SSL). The operation has benefited a large number of patients suffering from prolapse. According to previous studies, the subjective success rate of SSLF is 84%–99%, and the objective success rate is 67%–93% (5). However, the SSL is located deep in the pelvic cavity, making it difficult to expose during transvaginal surgery. It is also surrounded by several important nerves and blood vessels. If the suture cannot be placed in the correct position during SSLF, the peripheral blood vessels and nerves may be injured, causing complications such as pain, hemorrhage, infection, and fistula (6). Gluteal pain is a common complication of SSLF surgery, with a reported postoperative incidence ranging from 6.1% to 84%. It is usually caused by a neurologic injury sustained when the SSL is sutured (7–11), and some patients require medication or local anesthesia to treat the pain (11–14). According to a previous study, blood transfusion was required during this operation in 4.3% of patients due to intraoperative vascular injury (15). This article proposed a new technique for SSLF using transvaginal single-port extraperitoneal laparoscopy for severe POP. Compared with traditional SSLF, this new operation is performed under direct vision and enables the operator to expose the SSL, thus avoiding injuries to the blood vessels and nerves. Because this new technique is easy to learn and master, its application in SSLF should be further promoted in clinical practice.



Methods

This prospective single-center, single-surgeon case series study included 9 patients with pelvic organ prolapse quantification (POP-Q) stage III or IV apical prolapse between November 2021 and March 2022. All the patients were between 35 and 85 years of age, and had uterine or vaginal stump prolapse POP-Q scores of III or higher, indicating a significant effect on daily life. None of the included patients were in the acute infection phase, had any combination of serious liver, kidney, cardiac, hematological or neurological diseases, diabetes mellitus, malignancy or psychiatric disorders, or history of using drugs that would affect coagulation function, etc. Preoperative POP-Q staging and incontinence provocation tests were performed for all the enrolled patients. After the patient provided informed consent, transvaginal single-port extraperitoneal laparoscopic SSLF was performed by an experienced urogynecologist who had performed more than 500 transvaginal SSLF procedures. Patients were assessed daily until discharge to observe the occurrence of postoperative complications, and outpatient follow-up was performed 1 month after the operation, after which the patients were followed up monthly by telephone. Information on surgery-related complications, especially gluteal pain and POP recurrence, was collected.


Surgical technique

The transvaginal single-port laparoscopic SSLF procedure was performed as follows (Supplementary Material):


	Step 1: Posterior colpotomy. The patients were administered general anesthesia and placed in the lithotomy position. After endotracheal intubation, 50 ml normal saline was injected between the posterior vaginal wall and the rectum to form a water cushion. Then, a 4 cm longitudinal incision was made from the hymen ring to the middle of the posterior vaginal wall.

	Step 2: Pararectal space dissection. Blunt and sharp dissection of the right pararectal space was performed until the ischial spine and SSL were identified.

	Step 3: Placement of single-port devices. The laparoscopic incision protector was placed inside the posterior vaginal wall incision and made contact with the tissues (Figure 1). The single port device (HK-FDDC-4FGD, HTKD Med) was established. Subsequent low-flow CO2 insufflation is required to maintain the operating space and view, usually at 2/3 of the normal laparoscopic flow rate.

	Step 4: Sacrospinous ligament exposure. A 30° 10-mm laparoscope was placed into the pararectal space. An ultrasonic scalpel was used to laparoscopically separate the loose tissues next to the rectum until the sacrospinous ligament, the adjacent piriformis, and iliococcygeal muscles were fully exposed (Figure 2). When necessary, the assistant placed a finger in the rectum to locate the ischial spine.

	Step 5: Sacrospinous ligament suturing. The right sacrospinous ligament was sutured with a nonabsorbable suture using a circular needle (O1/2 10 × 20) approximately 2 cm from the ischial spine at a depth of ≤0.3 cm (Figure 3). The coccygeal muscle was identified and avoided during suturing; the suture was kept in reserve.

	Step 6: Anterior colpotomy. Fifty milliliters of normal saline was injected between the bladder and the anterior vaginal wall to form a water cushion. A 4 cm longitudinal incision was made from the vaginal vault to the anterior vaginal wall. The bladder-cervical space was separated by scissors, and the bladder was pushed away.

	Step 7: Cervix suturing. The posterior vaginal incision was prolonged to the posterior fornix. Two-thirds of the right wall of the cervical canal was punctured with the previously indwelling nonabsorbable suture.

	Step 8: Vaginal wall closure. The incisions made in the anterior vaginal wall and the upper part of the posterior vaginal wall were closed with 2–0 Vicryl sutures. When necessary, a transobturator tension-free vaginal tap (TVT-O) was performed.

	Step 9: Tightening the suture. The nonabsorbable suture was tightened, and the cervix was pushed up until it reached the level of the ischial spine. The lower part of the posterior vaginal wall incision was closed with a 2–0 Vicryl suture.

	Step 10: Checking and storing. A urethral catheter was placed overnight. A vaginal disinfectant was applied, and gauze was packed in the vagina for 24 h.
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FIGURE 1
Placement of single-port devices. The laparoscopic incision protector was placed inside the posterior vaginal wall incision and made contact with the tissues..
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FIGURE 2
Sacrospinous ligament exposure. An ultrasonic scalpel was used to laparoscopically separate the loose tissues next to the rectum until the sacrospinous ligament, the adjacent piriformis, and iliococcygeal muscles were fully exposed.
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FIGURE 3
Sacrospinous ligament suturing. The right sacrospinous ligament was sutured with a nonabsorbable suture using a circular needle (O1/2 10 × 20) approximately 2 cm from the ischial spine at a depth of ≤0.3 cm.





Results

A total of 9 patients with ages ranging from 62 to 76 (mean, 70.8 ± 4.8) years were included. Gravidity ranged from 2 to 6 (mean, 3.8 ± 1.6), and parity ranged from 1 to 4 (mean, 4.0 ± 2.3). None of the patients had a history of hysterectomy; 4 patients were diagnosed with a POP-Q stage 4 apical prolapse and 5 patients with a POP-Q stage 3 apical prolapse; 3 patients were complicated with a POP-Q stage 3 anterior vaginal wall prolapse, and 2 patients were complicated with stress urinary incontinence (SUI).

All operations were successfully completed. In addition to apical repair, concomitant TVT-O (n = 2) and anterior pelvic mesh reconstruction (n = 1) were performed when needed. The operative time ranged from 75 to 105 (mean, 88.9 ± 10.2) min, and blood loss ranged from 25 to 100 (mean, 43.3 ± 22.6) ml. There were no serious operative complications, perioperative blood transfusions, visceral injuries, or postoperative gluteal pain. All patients were discharged 2 days after the operation. After 2–4 months of follow-up, there was no recurrence of POP, gluteal pain, urinary retention/incontinence, or any other complications.



Discussion

There are numerous surgical options available for the treatment of uterine prolapse. Laparoscopic procedures appear to be the better choice for POP treatment despite their higher cost, longer operative time and learning curve. Additionally, in laparoscopic procedures, the pelvic anatomy is better visualized, thus reducing the risk of intraoperative complications, promoting a quicker recovery, shortening the hospital stay and providing excellent cosmetic outcomes (16). At present, NOTES, including laparoendoscopic single-site surgery (LESS) and transvaginal natural orifice transluminal endoscopic surgery (vNOTES), is widely performed. Laparoscopic treatment includes uterine round ligament suspension, uterosacral ligament shortening, uterosacral ligament suspension (17), sacrospinous ligament fixation (SSLF), laparoscopic sacral colpopexy (LSCP) and pubic bone fixation. These surgical procedures shift from removing the bulging tissues and organs to strengthening the pelvic floor structure, thus maintaining the integrity of the pelvic floor support structure, with the advantages of rapid postoperative recovery and minimal trauma. In the current literature, researchers have identified laparoscopic sacral colpopexy (LSCP) as the gold standard treatment for apical prolapse, with success rates ranging from 78% to 100% (18). However, LSCP is a complex procedure requiring deep pelvic dissections and high-skilled suturing, in addition to being associated with rare but severe intraoperative complications (e.g., vascular injuries, sacral nerve root damage) (19, 20). Therefore, easier and less complex surgical reconstructive procedures that can guarantee the same anatomical and functional outcomes are needed. Currently, abdominal lateral suspension (LLS) with mesh is an alternative treatment that is performed to resuspend the vaginal apex and avoid possible damage caused by sacral promontory preparation or peritonization. The results from a systematic review suggest that LLS is safe, effective and feasible and produces optimal anatomical and functional outcomes (21). SSLF, a traditional surgery for apical prolapse, has good subjective and objective cure rates (5); however, by many patients experience postoperative complications. Gluteal pain is the most common complication of SSLF (7–12). In Mowat's study of POP patients who underwent SSLF with the Capio device, 86% reported buttock pain at 1 week, and the incidence had dropped to 16% by the sixth week (9). Nonsteroidal anti-inflammatory drugs (NSAIDs), local anesthesia, or surgical management are used to treat gluteal pain in some patients after SSLF (11–14). In Katrikh's study, the S4 nerve root was found in the medial third of the SSL in 96% (43/45) of cadaveric specimens. Sutures in this area during SSLF surgery may cause postoperative de novo perineal pain, urinary and fecal incontinence, and numbness of the genital and associated sacral root dermatome (22). The pudendal nerve and arteries are close to the ischial spine, and suturing at the lateral third of the SSL carries the risk of damaging these structures, possibly causing severe bleeding or nerve entrapment. Therefore, the placement of sutures in the middle segment of the SSL is less likely to damage the nerves or arteries (22). However, even when the middle third of the SSL is sutured, postoperative pain may still occur. In an anatomic study, innervation to the levator ani muscles and coccygeus arose from the S3 to S5 nerve roots, and 89% of the nerve branches to the levator ani muscles and/or coccygeus coursed over the mid-portion of the coccygeus-sacrospinous ligament (C-SSL) complex where SSLF sutures are usually placed (23). Another study also confirmed that the gluteal nerve was unlikely to be damaged during SSLF; however, branches from S3 and/or S4 perforated the ventral surface of the coccygeal muscles in 94% of specimens (6). Entrapment to those nerves may not only lead to buttock and posterior thigh pain but also lead to denervation of the pelvic floor muscles, thus increasing the risk of recurrent POP. Based on these results, Florian-Rodriguez suggested that careful dissection and exposure of the anterior surface of the C-SSL complex may allow visualization and avoid larger caliber nerve damage (6). The SSL is located deep in the pelvis, so its dissection and exposure during traditional transvaginal surgery are quite challenging. Some researchers have explored laparoscopic SSLF to ensure clear intraoperative exposure of the C-SSL complex and accurate suturing to it (24, 25); however, laparoscopic SSLF requires more extensive tissue dissection and a longer operative time, which increases the risk of severe intraoperative bleeding. In Kong's study, the mean operation time of laparoscopic SSLF was 117.78 ± 20.01 min, and the mean fixation time was approximately 30 min (24). In our study, single-port devices were placed when the right pararectal spaces were opened by sharp and blunt dissection, after which the connective tissue on the surface of the C-SSL complex was separated using an ultrasonic scalpel until the SSL was fully exposed. In this study, the operation time was 88.9 ± 10.2 min because less connective tissue needed to be laparoscopically dissected. More importantly, our procedures were performed in the extraperitoneal space, thus the absence of a pneumoperitoneum helped patients recover faster.

Life-threatening hemorrhage is another perioperative complication of SSLF, with reported occurrences ranging from 0.2% to 2% (26, 27). Directed compression and topical hemostatic agents can be used to control bleeding caused by vascular injury to the hypogastric and pudendal venous plexi (27). Arterial injuries, such as injuries to the inferior gluteal artery, require embolization (27). Barksdale et al. found an abundance of collateral blood supply and anastomosis with significant anatomical variation near the C-SSL complex, and the inferior gluteal artery and its coccyx branches are the most vulnerable to injury during surgery (28). Even though the suture is not placed in close proximity to the inferior gluteal artery (22), a blood vessel tear caused by separation or puncture during suturing can lead to life-threatening hemorrhage. In this study, no serious vascular damage occurred. When separation and suturing are performed laparoscopically, it is easy to locate and avoid blood vessels. The bipolar coagulator can be used to quickly and effectively stop bleeding if a blood vessel injury occurs during surgery.

Suturing the SSL is particularly difficult because the SSL is located deep in the pelvis and the surgical field of view is usually limited (29). In a cadaveric simulation model used to guide students in achieving optimal suture placement during SSLF, only 33% (3/9) of the students placed the sutures in anatomically safe locations during the first attempt (2.88 ± 2.10 attempts) (29). Out of 9 trainees in this study, 4 (44%) were previously able to perform SSLF independently, and among them, 3 (75%) did not succeed on the first try, and 2 required 6 attempts. It should be noted that in this study, if the trainee failed to sew the thread to SSL, it was routinely sutured to the iliococcygeal ligament (29), thus indicating that it is not easy for learners to master the skills of SSLF. As laparoscopy provides a clear field of view, it may be easier for learners to master.

Hysterectomy is usually performed to treat POP. However, studies have shown that uterine preservation in SSLF can reduce the operative time, risk of complications, and intraoperative blood loss without increasing the risk of POP recurrence (30, 31). Ng reported that after a mean follow-up of 13.3 years (range 8.5–22.6 years), there were no significant differences in the subjective success rate (89% vs. 88%) or current satisfaction (78.1% vs. 77.3%) rate between patients with and without uterus preservation during SSLF surgery (30). In Chou's study, the anatomical recurrence rate of POP was significantly lower in the uterine preservation SSLF group than in the concomitant hysterectomy group (11.5% vs. 45.5%, P = 0.039). Hysterectomy in SSLF was identified as a risk factor for anatomical recurrence (hazard ratio 4.08) (31). If there is no lesion in the cervix or uterus, we usually preserve the uterus, because it preserves the integrity of the sacral and main ligaments. In our study, the uterus was preserved in all the patients, and the cervical canal was sutured with nonabsorbable sutures. Because the cervix is a strong anchor point, the risk of suture avulsion is reduced. In addition, hysterectomy may destroy the integrity of the pelvic floor support structure. Studies have confirmed that sacrospinous ligament fixation with preservation of the uterus is not inferior to total transvaginal hysterectomy combined with sacrospinous ligament fixation for POP (32). For patients with cervical or uterine pathology (e.g., HISL) requiring hysterectomy, we will follow the steps in the literatures for removal of the uterus and management of the vessels on both sides of the uterus (33, 34). The vaginal stump is sutured and then the sub-Vnote sacrospinous ligament fixation is performed. Sutures fixed to the sacrospinous ligament are placed 1 cm below the posterior vaginal wall stump.

The operation has been performed for more than 60 years and has benefited a large number of prolapse patients. However, because the sacrospinous ligament is deep and difficult to expose, the operation is likely to cause damage to the peripheral blood vessels and nerves, and patients are likely to suffer from complications such as pain, bleeding, infection, and fistula. Because clinicians are discouraged from performing this operation, its global promotion has been greatly affected. In this work, we showed a new technique of transvaginal sacrospinous ligament fixation using single-port extraperitoneal laparoscopy for pelvic organ prolapse (POP) with narrated video footage (Supplementary Material), which well exposed the sacrospinous ligament. When the operation is performed under direct vision, the operator can completely avoid causing damage to the peripheral blood vessels and nerves. Improvements in this surgical method makes it easy to learn and master, thus increasing its global popularity. Because this is the first study of this procedure, we had a small sample of cases and no control group. Therefore, the effect of transvaginal single-port extraperitoneal laparoscopic SSLF should be confirmed in future clinical studies with large samples and long-term follow-ups.



Conclusion

The results of our study indicate that transvaginal single-port extraperitoneal laparoscopic SSLF is a safe and effective operation for POP.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding authors.



Ethics statement

The studies involving human participants were reviewed and approved by Institutional review board of the International Peace Maternity and Child Health Hospital. The patients/participants provided their written informed consent to participate in this study.



Author contributions

XC and LC designed this study. XC performed the surgery. YL, XW and RY were involved in the surgery. YL and LC prepared the manuscript. CW edited the video. All authors contributed to the article and approved the submitted version.



Funding

The study was supported by the National Natural Science Foundation of China (No. 81571419) and the Medical Engineering Cross Fund of Shanghai Jiao Tong University (No. YG2019ZDA05). The Shanghai Municipal Health Commission Project (No. 201840304) supported us in following up with the patients.



Acknowledgments

We thank the patients who participated in this study.



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.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fsurg.2023.1066622/full#supplementary-material.



References

1. Fritel X, Varnoux N, Zins M, Breart G, Ringa V. Symptomatic pelvic organ prolapse at midlife, quality of life, and risk factors. Obstet Gynecol. (2009) 113(3):609–16. doi: 10.1097/AOG.0b013e3181985312

2. Wu JM, Hundley AF, Fulton RG, Myers ER. Forecasting the prevalence of pelvic floor disorders in U.S. women: 2010 to 2050. Obstet Gynecol. (2009) 114(6):1278–83. doi: 10.1097/AOG.0b013e3181c2ce96

3. Brown JS, Waetjen LE, Subak LL, Thom DH, Van den Eeden S, Vittinghoff E. Pelvic organ prolapse surgery in the United States, 1997. Am J Obstet Gynecol. (2002) 186(4):712–6. doi: 10.1067/mob.2002.121897

4. Sederl J. Surgery in prolapse of a blind-end vagina. Geburtshilfe Frauenheilkd. (1958) 18(6):824–8.13562459

5. Petri E, Ashok K. Sacrospinous vaginal fixation–current status. Acta Obstet Gynecol Scand. (2011) 90(5):429–36. doi: 10.1111/j.1600-0412.2011.01084.x

6. Florian-Rodriguez ME, Hare A, Chin K, Phelan JN, Ripperda CM, Corton MM. Inferior gluteal and other nerves associated with sacrospinous ligament: a cadaver study. Am J Obstet Gynecol. (2016) 215(5):646.e1–e6. doi: 10.1016/j.ajog.2016.06.025

7. Hefni MA, El-Toukhy TA. Long-term outcome of vaginal sacrospinous colpopexy for marked uterovaginal and vault prolapse. Eur J Obstet Gynecol Reprod Biol. (2006) 127(2):257–63. doi: 10.1016/j.ejogrb.2005.11.028

8. Lovatsis D, Drutz HP. Safety and efficacy of sacrospinous vault suspension. Int Urogynecol J Pelvic Floor Dysfunct. (2002) 13(5):308–13. doi: 10.1007/s001920200067

9. Mowat A, Wong V, Goh J, Krause H, Pelecanos A, Higgs P. A descriptive study on the efficacy and complications of the capio (Boston scientific) suturing device for sacrospinous ligament fixation. Aust N Z J Obstet Gynaecol. (2018) 58(1):119–24. doi: 10.1111/ajo.12720

10. Daneshpajooh A, Pakmanesh H, Sohbati S, Mirzaei M, Zemanati E, Dehesh T. Comparing laparoscopic sacrocolpopexy with vaginal sacrospinous ligament fixation in the treatment of vaginal apical prolapse; the first randomized clinical trial: a pilot study. Urol J. (2022) 19(2):131–7. doi: 10.22037/uj.v19i.7039

11. Vodegel EV, van Delft KWM, Nuboer CHC, Kowalik CR, Roovers JWR. Surgical management of pudendal nerve entrapment after sacrospinous ligament fixation. BJOG. (2022) 129(11):1908–15. doi: 10.1111/1471-0528.17145

12. Unger CA, Walters MD. Gluteal and posterior thigh pain in the postoperative period and the need for intervention after sacrospinous ligament colpopexy. Female Pelvic Med Reconstr Surg. (2014) 20(4):208–11. doi: 10.1097/SPV.0000000000000091

13. Ferrando CA, Walters MD. A randomized double-blind placebo-controlled trial on the effect of local analgesia on postoperative gluteal pain in patients undergoing sacrospinous ligament colpopexy. Am J Obstet Gynecol. (2018) 218(6):599.e1–e8. doi: 10.1016/j.ajog.2018.03.033

14. Wu JM, Dieter AA, Feliciano KM, Geller EJ, Willis-Gray M. Randomized clinical trial of gabapentin versus placebo for pain after sacrospinous ligament fixation. Female Pelvic Med Reconstr Surg. (2022) 28(2):65–71. doi: 10.1097/SPV.0000000000001064

15. Leone Roberti Maggiore U, Venturini PL, Ferrero S. Operative time required to perform sacrospinous ligament suspension. Arch Gynecol Obstet. (2014) 289(2):233–4. doi: 10.1007/s00404-013-2996-4

16. Haj Yahya R, Chill HH, Herzberg S, Asfour A, Lesser S, Shveiky D. Anatomical outcome and patient satisfaction after laparoscopic uterosacral ligament hysteropexy for anterior and apical prolapse. Female Pelvic Med Reconstr Surg. (2018) 24(5):352–5. doi: 10.1097/SPV.0000000000000446

17. 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

18. Maher C, Feiner B, Baessler K, Christmann-Schmid C, Haya N, Brown J. Surgery for women with apical vaginal prolapse. Cochrane Database Syst Rev. (2016) 10(10):CD012376. doi: 10.1002/14651858.CD012376

19. Nygaard IE, McCreery R, Brubaker L, Connolly A, Cundiff G, Weber AM, et al. Abdominal sacrocolpopexy: a comprehensive review. Obstet Gynecol. (2004) 104(4):805–23. doi: 10.1097/01.AOG.0000139514.90897.07

20. Possover M, Lemos N. Risks, symptoms, and management of pelvic nerve damage secondary to surgery for pelvic organ prolapse: a report of 95 cases. Int Urogynecol J. (2011) 22(12):1485–90. doi: 10.1007/s00192-011-1539-4

21. Campagna G, Vacca L, Panico G, Caramazza D, Lombisani A, Scambia G, et al. Laparoscopic lateral suspension for pelvic organ prolapse: a systematic literature review. Eur J Obstet Gynecol Reprod Biol. (2021) 264:318–29. doi: 10.1016/j.ejogrb.2021.07.044

22. Katrikh AZ, Ettarh R, Kahn MA. Cadaveric nerve and artery proximity to sacrospinous ligament fixation sutures placed by a suture-capturing device. Obstet Gynecol. (2017) 130(5):1033–8. doi: 10.1097/AOG.0000000000002324

23. Roshanravan SM, Wieslander CK, Schaffer JI, Corton MM. Neurovascular anatomy of the sacrospinous ligament region in female cadavers: implications in sacrospinous ligament fixation. Am J Obstet Gynecol. (2007) 197(6):660–6. doi: 10.1016/j.ajog.2007.08.061

24. Kong W, Cheng X, Xiong G. A posterior approach to laparoscopic sacrospinous ligament suspension. J Soc Laparoendosc Surg. (2018) 22(2):e2017.00105. doi: 10.4293/JSLS.2017.00105

25. Wang Y, Wang D, Li Y, Liang Z, Xu H. Laparoscopic sacrospinous ligament fixation for uterovaginal prolapse: experience with 93 cases. Int Urogynecol J. (2011) 22(1):83–9. doi: 10.1007/s00192-010-1232-z

26. Sze EH, Karram MM. Transvaginal repair of vault prolapse: a review. Obstet Gynecol. (1997) 89(3):466–75. doi: 10.1016/S0029-7844(96)00337-7

27. Pahwa AK, Arya LA, Andy UU. Management of arterial and venous hemorrhage during sacrospinous ligament fixation: cases and review of the literature. Int Urogynecol J. (2016) 27(3):387–91. doi: 10.1007/s00192-015-2818-2

28. Barksdale PA, Elkins TE, Sanders CK, Jaramillo FE, Gasser RF. An anatomic approach to pelvic hemorrhage during sacrospinous ligament fixation of the vaginal vault. Obstet Gynecol. (1998) 91(5 Pt 1):715–8. doi: 10.1016/s0029-7844(98)00051-9

29. Evans SKL, Myers EM, Anderson-Montoya B, Vilasagar S, Tarr ME. A cadaveric simulation model to teach suture placement during sacrospinous ligament fixation. Female Pelvic Med Reconstr Surg. (2021) 27(4):264–8. doi: 10.1097/SPV.0000000000000805

30. Ng SC, Tsui KP, Huang L, Chen GD. Effects of uterine preservation on long-term subjective outcomes of sacrospinous ligament fixation for the treatment of pelvic organ prolapse. Eur J Obstet Gynecol Reprod Biol. (2019) 240:167–71. doi: 10.1016/j.ejogrb.2019.07.006

31. Chou YM, Chuang FC, Kung FT, Yang TH, Wu LY, Huang KH. Sacrospinous ligament fixation with uterine preservation reduces the risk of anatomical recurrence in pelvic organ prolapse. Low Urin Tract Symptoms. (2021) 13(2):249–56. doi: 10.1111/luts.12361

32. Wang K, Shi L, Huang Z, Xu Y. Bilateral sacrospinous hysteropexy versus bilateral sacrospinous ligament fixation with vaginal hysterectomy for apical uterovaginal prolapse. Int Neurourol J. (2022) 26(3):239–47. doi: 10.5213/inj.2244076.038

33. Stark M, Malvasi A, Mynbaev O, Tinelli A. The renaissance of the vaginal hysterectomy-A due act. Int J Environ Res Public Health. (2022) 19(18):11381. doi: 10.3390/ijerph191811381

34. Gueli Alletti S, 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



OPS/images/fsurg-10-1066622-g001.jpg





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Case report: Transvaginal single-port extraperitoneal laparoscopic sacrospinous ligament fixation for apical prolapse: A single-center case series

		Background



		Methods



		Surgical technique











		Results



		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		Supplementary material



		References



















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

Case report: Transvaginal single-port
extraperitoneal laparoscopic sacrospinous
ligament fixation for apical prolapse:

A single-center case series





OPS/images/fsurg-10-1066622-g002.jpg
mindray










OPS/images/fsurg-10-1066622-g003.jpg
mindray






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





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





