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Introduction

Surgical repair of pelvic organ prolapse (POP) is prevalent in 
11% of women, requiring surgery at least once during their 
lifetime [1]. The anterior vaginal wall is the compartment 
most commonly affected by prolapse, and the risk of recur-
rence is approximately 40% after surgical correction [1-3]. 
Surgical correction of posterior vaginal wall prolapse is esti-
mated to be performed in approximately half of the patients 
who undergo surgery for POP [1-3].

Although anterior or posterior colporrhaphy is considered 
a standard procedure to correct anterior or posterior vaginal 
wall prolapse worldwide, a detailed description of surgical 
techniques is not provided even in well-conducted random-
ized controlled trials, and no clear internationally relevant 
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guidelines exist. The use of mesh repair is more controversial 
than the colporrhaphy [4,5]. Since the Food and Drug Admin-
istration (FDA) approved vaginal mesh for the surgical cor-
rection of POP in 2002, there has been a significant increase 
in mesh use for anterior and posterior vaginal wall prolapse 
repair. However, several studies have reported unsatisfactory 
surgical outcomes and poor long-term safety [6-9].

This study aimed to evaluate the current surgical tech-
niques for anterior and posterior vaginal wall prolapse repair 
among Korean obstetrician-gynecologists registered in the 
Korean Society of Obstetrics and Gynecology (KSOG).

Materials and methods

The survey protocol was approved by the Institutional Review 
Board (International St. Mary’s Hospital, Catholic Kwandong 
University, reference number: IS19QISI0), and the require-
ment for informed consent was waived. A web-based 
questionnaire was developed to assess the current surgical 
techniques used to correct anterior and posterior vaginal wall 
prolapse (Supplementary File 1) [10]. We sent a web-based 
questionnaire via e-mail to 780 members of the KSOG in 
September 2019 after obtaining permission from the KSOG. 
To increase the response rate to the survey, a follow-up email 
was sent after an interval of a month asking members to 
respond to the survey; the surveys were carefully screened to 
avoid duplicate participation.

The items evaluated in the questionnaire were demograph-
ic characteristics including age, sex, subspecialty, surgical ex-
perience, surgical volume in each surgeon, and surgical tech-
niques for anterior and posterior vaginal wall prolapse repair 
including suture materials, suture methods, use of mesh, and 
concomitant perineorrhaphy at the time of posterior vaginal 
wall prolapse repair. Data were analyzed using SPSS ver. 22 
software (IBM Corp., Armonk, NY, USA). We analyzed our 
data using a series of one-way tables. A P-value <0.05 was 
considered statistically significant.

Results

One hundred twenty-six members (16%) responded to the 
survey. Table 1 presents the respondents’ demographic char-
acteristics. Most respondents were male (68%) and had a 

subspecialty other than urogynecology (76%). Of the respon-
dents, 16% completed a fellowship for prolapse surgery, 
52% had more than 10 years of experience, and 14% had 
conducted more than 50 cases of prolapse surgery per year.

Table 2 presents suture materials used for anterior and 
posterior colporrhaphy. There were variations in the suture 
materials used for anterior and posterior vaginal wall repair. 
Most respondents used only a rapid absorbable (RA) suture 
material, including polyglactin (Vicryl®; Ethicon, Somerville, 
NJ, USA; Polysorb®; Covidien, Mansfield, MA, USA); 85 
(67.5%) and 114 (90.5%) respondents used it for the repair 
of the fibromuscular and mucosal layers, respectively. For 
the repair of the prolapsed posterior compartment, they also 
preferred to use an RA suture; 94 (74.6%) and 112 (88.9%) 
respondents used it for the repair of the fibromuscular and 
mucosal layers, respectively. The second most preferred op-
tion was a delayed absorbable (DA) suture material, including 
polydioxanone (PDS II®; Ethicon) and glyconate (Monosyn®; 
B. Braun Surgical SA, Rubi, Spain); 13 (10.3%) and six (4.7%) 

Table 1. Respondents’ demographics (n=126)

Variable Value

Age (yr) 47.8±9.3

Sex

Male 86 (68.3)

Female 40 (31.7)

Subspecialty

Urogynecology 30 (23.8)

Others 96 (76.2)

Fellowship training for prolapse surgery

No 106 (82.2)

Yes 20 (15.5)

Years of experience in clinical practice

<5 34 (27.0)

6-10 27 (21.4)

11-15 26 (20.6)

16-20 20 (15.9)

>20 19 (15.1)

Surgical volume (number of cases/years)

<20 74 (58.7)

20-50 35 (27.8)

51-100 12 (9.5)

>100 5 (4.0)

Values are presented as mean±standard deviation or number (%).
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used it for the repair of the fibromuscular and mucosal layers 
of the anterior vaginal wall, and 14 (11.1%) and eight (6.3%) 
used it for the repair of fibromuscular and mucosal layers of 
the posterior vaginal wall, respectively.

Table 3 presents suture methods used for anterior and pos-
terior colporrhaphy. There were also variations in the suture 
methods used for anterior and posterior vaginal wall repair. 
Most respondents used a simple interrupted suture method 
to plicate fibromuscular layer and close mucosal layer of an-
terior and posterior vaginal wall. The second most preferred 
option for the plication of the fibromuscular layer was the 
horizontal mattress interrupted method; 22 (17.5%) used 
this method for both the anterior and posterior vaginal walls. 
For closure of the mucosal layer, the second most preferred 
option was a continuous locking suture method; 38 (30.2%) 
and 45 (34.9%) used this method for the anterior and poste-
rior vaginal walls, respectively.

Thirty-nine (31%) and 14 (11%) respondents answered 
that they have used mesh for surgical correction of anterior 
and posterior vaginal wall prolapse, respectively. Concomi-
tant perineorrhaphy was routinely performed with posterior 
vaginal wall repair in 53 respondents (42%), whereas 73 
(58%) performed perineorrhaphy only in cases with a peri-

neal defect.

Discussion

To our knowledge, this is the first web-based questionnaire 
to evaluate current surgical techniques for anterior and pos-
terior wall repair in South Korea. Various surgeries are used 
to correct prolapse [2]. The procedures for anterior vaginal 
wall repair include colporrhaphy, graft and/or fascial plica-
tion, and paravaginal repair. Traditionally, colporrhaphy is 
the most commonly performed procedure to correct anterior 
and/or posterior vaginal wall prolapse [11,12].

Anterior and posterior colporrhaphy involves the midline 
plication of fibromuscular layers (pubocervical/rectovaginal 
fascia) of the anterior and posterior vaginal wall [13-15]. 
Various suture materials and methods are used in these pro-
cedures [13]. Interrupted sutures using absorbable suture 
materials are the most preferred suture technique for ante-
rior colporrhaphy [13], which is consistent with our findings. 
There are two types of absorbable suture materials, RA and 
DA. RA suture materials lose their tensile strength within 14 
days at least and total strength within 8 to 12 weeks [14,15]. 

Table 2. Suture materials used for anterior and posterior colporrhaphy

Anterior (n=126) Posterior (n=126)

Fibromuscular layer Mucosal layer Fibromuscular layer Mucosal layer

Rapid absorbable only (Vicryl®, Polysorb®, etc.) 85 (67.5) 114 (90.5) 94 (74.6) 112 (88.9)

Delayed absorbable only (PDS II®, Monosyn®, etc.) 13 (10.3) 6 (4.7) 14 (11.1) 8 (6.3)

Non-absorbable only (Prolene®, Ethibond®, Silk, etc.) 4 (3.2) 0 (0) 3 (2.4) 0 (0)

Rapid absorbable and delayed absorbable 13 (10.3) 5 (4.0) 9 (7.1) 5 (4.0)

Rapid absorbable and non-absorbable 7 (5.6) 1 (4.7) 6 (4.8) 1 (0.8)

Delayed absorbable and non-absorbable 4 (3.1) 0 (0) 0 (0) 0 (0)

Values are presented as number (%).

Table 3. Suture methods used for anterior and posterior colporrhaphy

Anterior (n=126) Posterior (n=126)

Fibromuscular layer Mucosal layer Fibromuscular layer Mucosal layer

Simple interrupted 83 (65.9) 59 (46.8) 86 (68.3) 57 (45.2)

Horizontal mattress interrupted 22 (17.5) 14 (11.1) 22 (17.5) 10 (7.9)

Pulse string 8 (6.3) 0 (0) 7 (5.6) 0 (0)

Continuous locking 9 (7.1) 38 (30.2) 8 (6.3) 45 (35.7)

Continuous non-locking 4 (3.2) 15 (11.9) 3 (2.4) 14 (11.1)

Values are presented as number (%).
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DA suture materials maintain 50% of their tensile strength 
for up to 21 days and are not absorbed until 6 to 8 months 
[15]. Several studies have addressed the effects of RA and 
DA sutures on the anterior and posterior colporrhaphy. A 
randomized controlled trial found no significant difference 
in prolapse symptom scores between the groups at the 
2-year follow-up, although the prolapse-related quality-of-
life score was significantly better in the RA (Vicryl®) suture 
group than in the DA (PDS®) suture group for plication of 
the fibromuscular layer in the anterior and posterior colpor-
rhaphy [16]. One retrospective cohort study also found no 
difference in the recurrence rate according to the type of 
suture (RA vs. DA) for plication of the fibromuscular layer in 
women who underwent anterior colporrhaphy in addition to 
the Manchester Fothergill procedure or vaginal hysterectomy 
[17]. In contrast, another prospective cohort study reported 
that the use of a DA suture for plication of the fibromuscu-
lar layer decreased the rate of symptomatic recurrence after 
anterior colporrhaphy compared with the use of RA sutures. 
However, comparing early postoperative complications be-
tween groups using RA and DA sutures for vaginal epithelial 
plication, the choice of suture material did not affect post-
operative results and symptoms in posterior colporrhaphy 
[18]. Mizon and Duckett [19] reported that offensive vaginal 
discharge was more common in the RA suture group than 
in the DA suture group, although this did not result in an in-
creased use of healthcare resources. 

A few studies have evaluated the effect of the use of non-
absorbable suture material for plication of the fibromuscular 
layer in colporrhaphy. Zebede et al. [20] reported that the use 
of nonabsorbable suture material for apical fixation with an-
terior colporrhaphy improved anatomic correction compared 
to the use of absorbable suture material. However, exposure 
to nonabsorbable sutures occurred in 15% of patients, and 
40% required suture trimming to treat the exposure [20]. 
The use of nonabsorbable suture material in posterior colpor-
rhaphy has also been reported to be associated with a higher 
rate of suture erosion/wound dehiscence than the use of 
absorbable suture material (31% vs. 9%) and the need for 
additional surgical intervention (16% vs. 0%) [21].

Synthetic mesh is a useful tool for reinforcing tissue 
strength and preventing prolapse recurrence. However, it is 
associated with high rates of adverse outcomes and disas-
trous long-term complication [5]. As the level of concern for 
mesh-related complications increased, the FDA reclassified 

transvaginal mesh from a class II (moderate-risk) to III (high-
risk) device in 2016 [22]. More recently, in April 2019, the 
FDA ordered all manufacturers of surgical meshes intended 
for transvaginal repair of anterior compartment prolapse to 
stop selling and distributing their products immediately [23]. 
In our study, 39 (31%) and 14 (11.1%) surgeons still used 
mesh for anterior and posterior vaginal wall prolapse repairs, 
respectively.

Perineorrhaphy is a common surgery, either as a stand-
alone operation or in conjunction with other surgical repairs 
for POP. Perineorrhaphy is thought to reinforce the perineal 
body, which may augment pelvic support because the peri-
neal body provides a portion of the level III support of the 
uterus and vagina [24]. It is often performed for cosmetic 
reasons as well as to prevent recurrent prolapse, treat pain, 
and improve sexual function [24,25]. Despite this, there is 
no evidence to support this procedure. While some surgeons 
recommend it routinely include perineorrhaphy at the time 
of posterior vaginal wall repair, others include it on an “as 
needed” basis, depending on intraoperative findings [26]. 
Our survey showed that 53 surgeons (42.1%) “always” 
performed the procedure and others responded on an “as 
needed” with perineal defects.

To the best of our knowledge, this is the first study to re-
veal substantial surgical techniques for anterior and posterior 
vaginal wall prolapse repair in Korea. However, the study 
has a limitation. Our survey findings had sampling bias. We 
conducted the survey with the help of the members of the 
KSOG via e-mail. Our data indicated that most respondents 
were from tertiary medical centers. Current surgical tech-
niques may be more representative of academic practice 
than general practice in Korea.

In conclusion, there were variations in suture materials and 
methods used for anterior and posterior colporrhaphy in 
South Korea. Most surgeons prefer to perform colporrhaphy 
using a simple interrupted suture method and a rapid ab-
sorbable suture material. Further studies are needed to assess 
whether these techniques influence surgical outcomes for 
the standardization of surgical techniques.

Conflict of interest

No potential conflict of interest relevant to this article was 
reported.



www.ogscience.org 277

Soo Rim Kim, et al. Anterior and posterior repair in Korea

Ethical approval

The survey protocol was approved by the Institutional Review 
Board (International St. Mary’s Hospital, Catholic Kwandong 
University, reference number: IS19QISI0).

Patient consent

Written informed consent and the use of images from pa-
tients are not required for the publication.

Funding information

This work was supported by a grant from the Korean Urogy-
necologic Society.

Supplementary material

Supplementary File 1 associated with this article can be 
found online at https://doi.org/10.5468/ogs.21352.

References

  1. Olsen AL, Smith VJ, Bergstrom JO, Colling JC, Clark AL. 
Epidemiology of surgically managed pelvic organ pro-
lapse and urinary incontinence. Obstet Gynecol 1997; 
89:501-6.

  2. Weber AM, Walters MD, Piedmonte MR, Ballard LA. An-
terior colporrhaphy: a randomized trial of three surgical 
techniques. Am J Obstet Gynecol 2001;185:1299-304.

  3. Maher C, Feiner B, Baessler K, Schmid C. Surgical man-
agement of pelvic organ prolapse in women. Cochrane 
Database Syst Rev 2013;(4):CD004014.

  4. Jha S, Moran P. The UK national prolapse survey: 5 years 
on. Int Urogynecol J 2011;22:517-28.

  5. Maher C, Feiner B, Baessler K, Christmann-Schmid C, 
Haya N, Marjoribanks J. Transvaginal mesh or grafts 
compared with native tissue repair for vaginal prolapse. 
Cochrane Database Syst Rev 2016;2:CD012079.

  6. Tawfeek S, Barrington J. How are anterior repairs carried 
out in the UK? J Obstet Gynaecol 2006;26:650-5.

  7. Shippey S, Gutman RE, Quiroz LH, Handa VL. Contem-
porary approaches to cystocele repair: a survey of AUGS 
members. J Reprod Med 2008;53:832-6.

  8. Lensen EJ, Stoutjesdijk JA, Withagen MI, Kluivers KB, Vi-
erhout ME. Technique of anterior colporrhaphy: a Dutch 
evaluation. Int Urogynecol J 2011;22:557-61.

  9. Lensen EJ, Withagen MI, Stoutjesdijk JA, Kluivers KB, 
Vierhout ME. The use of synthetic mesh in vaginal pro-
lapse surgery: a survey of Dutch urogynaecologists. Eur J 
Obstet Gynecol Reprod Biol 2012;162:113-5.

10. Kim SR, Suh DH, Jeon MJ. Current use of the pelvic or-
gan prolapse quantification system in clinical practice 
among Korean obstetrician-gynecologists. BMC Wom-
ens Health 2021;21:207.

11. 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 Gy-
necol 2002;186:1160-6.

12. Weber AM, Walters MD, Piedmonte MR, Ballard LA. An-
terior colporrhaphy: a randomized trial of three surgical 
techniques. Am J Obstet Gynecol 2001;185:1299-304.

13. Halpern-Elenskaia K, Umek W, Bodner-Adler B, Hanzal 
E. Anterior colporrhaphy: a standard operation? System-
atic review of the technical aspects of a common pro-
cedure in randomized controlled trials. Int Urogynecol J 
2018;29:781-8.

14. Greenberg JA, Clark RM. Advances in suture material for 
obstetric and gynecologic surgery. Rev Obstet Gynecol 
2009;2:146-58.

15. Bergman I, Söderberg MW, Kjaeldgaard A, Ek M. Does 
the choice of suture material matter in anterior and pos-
terior colporrhaphy? Int Urogynecol J 2016;27:1357-65.

16. Madhuvrata P, Glazener C, Boachie C, Allahdin S, Bain 
C. A randomised controlled trial evaluating the use of 
polyglactin (Vicryl) mesh, polydioxanone (PDS) or poly-
glactin (Vicryl) sutures for pelvic organ prolapse surgery: 
outcomes at 2 years. J Obstet Gynaecol 2011;31:429-
35.

17. Valtersson E, Husby KR, Elmelund M, Klarskov N. Evalua-
tion of suture material used in anterior colporrhaphy and 
the risk of recurrence. Int Urogynecol J 2020;31:2011-8.

18. Bergman I, Söderberg MW, Kjaeldgaard A, Ek M. Does 
the choice of suture material matter in anterior and pos-
terior colporrhaphy? Int Urogynecol J 2016;27:1357-65.

19. Mizon G, Duckett J. The effect of suture characteristics 



www.ogscience.org278

Vol. 65, No. 3, 2022

on short-term morbidity after vaginal prolapse surgery. J 
Obstet Gynaecol 2015;35:625-7.

20. Zebede S, Smith AL, Lefevre R, Aguilar VC, Davila GW. 
Reattachment of the endopelvic fascia to the apex dur-
ing anterior colporrhaphy: does the type of suture mat-
ter? Int Urogynecol J 2013;24:141-5.

21. Luck AM, Galvin SL, Theofrastous JP. Suture erosion and 
wound dehiscence with permanent versus absorbable 
suture in reconstructive posterior vaginal surgery. Am J 
Obstet Gynecol 2005;192:1626-9.

22. U.S. Food and Drug Administration (FDA). Reclassifica-
tion of urogynecologic surgical mesh instrumentation [In-
ternet]. Silver Spring (MD): FDA; c2016 [cited 2022 Jan 
25]. Available from: https://www.fda.gov/media/96464/ 
download.

23. U.S. Food and Drug Administration (FDA). Urogynecolog-
ic surgical mesh implants [Internet]. Silver Spring (MD): 
FDA; c2021 [cited 2022 Jan 25]. Available from: https://
www.fda.gov/medical-devices/implants-and-prosthetics/ 
urogynecologic-surgical-mesh-implants.

24. DeLancey JO. Anatomic aspects of vaginal eversion af-
ter hysterectomy. Am J Obstet Gynecol 1992;166(6 Pt 
1):1717-24.

25. Kim BH, Lee SB, Na ED, Kim HC. Correlation between 
obesity and pelvic organ prolapse in Korean women. 
Obstet Gynecol Sci 2020;63:719-25.

26. Rock JA, Jones HW. Te Linde’s operative gynecology. 
10th ed. Philadelphia (PA): Lippincott Williams and 
Wilkins; 2011.


