
Address for Correspondence: Mehmet Baki Şentürk, Clinic of Obstetrics and Gynecology, Bakırköy Dr. Sadi Konuk Training and Research Hospital, 
İstanbul, Turkey. Phone: +90 541 773 71 76   e.mail: dr.baki77@gmail.com
©Copyright 2015 by the Turkish-German Gynecological Education and Research Foundation - Available online at www.jtgga.org
DOI:10.5152/jtgga.2015.15220

Original Investigation102

Introduction

Pelvic organ prolapse (POP) is a common condition in wom-
en; the incidence increases during the post-menopausal pe-
riod (1, 2). In POP, the bladder, uterus, and bowel can bulge 
into the vagina (3). Although this is not a life-threatening con-
dition, it causes urinary and anal incontinence, pelvic discom-
fort, and discomfort during sexual intercourse, which nega-
tively affects the quality of life (3).
The spontaneous recovery of POP is not possible. Treatment in-
cludes surgical and nonsurgical options. Surgery is an effective 
treatment. Nonsurgical treatment options (including behavior-
al therapy with pelvic floor muscle training and pessaries) are 
preferred for poor surgical candidates (4, 5). The goal of sur-
gery is to increase the quality of life, restore the anatomy and 
functional status, and prevent the development of recurrent 
prolapse. Physicians must consider potential complications, 
de novo symptoms that may arise after anatomy is restored, 
and ultimately choose a procedure that is most appropriate for 
an individual patient (6). Apical support is the most important 
point for successful surgery (7, 8). Abdominal sacrocolpopexy 
(ASC) and vaginal sacrospinous fixation (SSF) offer a long-term 
efficiency of 78%-100% and 73%-97%, respectively, in provid-
ing apical support (9). The advantage of SSF is that it does not 
require laparotomy and general anesthesia, the procedure is 
cost-effective, and early discharge is possible (10, 11).

In the present study, bilateral SSF with surgical mesh (Pro-
len®; Ethicon, Norderstedt, Germany) was applied to 22 pa-
tients with POP of stages 2-4, and the results were compared 
by retrospective examination of the outcomes at the preop-
erative stage and at 18 months postoperatively.

Material and Methods

A total of 22 women with POP of stages 2-4 underwent bilat-
eral SSF with surgical mesh (Prolen®; Ethicon, Norderstedt, 
Germany) interposition and concurrent bilateral vaginal re-
pair, with transobturator tape (TOT) procedure if urinary in-
continence was present, in Batman State Hospital department 
of Obstetrics and Gynecology between 02.2011 and 08.2012. 
There is no urodynamics unit in this clinic. Hence, we evalu-
ated all the patients by using the stress test before and after 
reduction of the prolapsed part. The inclusion criteria were 
grade 2 or more symptomatic apical prolapse. Women with 
prolapse and indications of hysterectomy were excluded. 
Patients who cannot receive general or regional anesthesia 
were also excluded. All patients were informed about the 
surgical procedure and the consent form was signed. None 
of the patients underwent hysterectomy. In the preoperative 
period, all patients were examined according to the pelvic 
organ prolapse quantification system (POP-Q), and Pelvic Or-
gan Prolapse/Urinary Incontinence Sexual Questionnaire-12 
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(PISQ-12) forms were completed. In addition, all patients were 
evaluated with Pap smear, and transvaginal ultrasonography 
was performed to evaluate endometrial thickness in postmeno-
pausal patients. The operation time and the intraoperative and 
postoperative complications were recorded. All patients were 
re-examined according to the POP-Q system, and PISQ-12 forms 
were completed at 6, 12, and 18 months postoperatively (12). 
Treatment failure was defined as the presence of more than 
stage 1 prolapse. All surgeries were conducted under spinal 
anesthesia by a single surgeon experienced in pelvic floor sur-
gery. Foley catheter was removed 6h after surgery. Postvoiding 
residual volume was evaluated by the Foley catheter, and PVR 
of less than 50 ml is considered to constitute adequate bladder 
emptying (13). Postvoidal residual volume was evaluated only 
in patients with stress urinary incontinence. All patients were 
discharged from the hospital on postoperative day 2. There was 
no necessary approval of the local ethic community because of 
the retrospective design of the study. 
The procedure was initiated with saline infusion from the pos-
terior vaginal wall towards the ischial spine under the muco-
sa. After the initial midline incision was made on the posterior 
vaginal wall, digital blunt dissection of the coccygeus muscle 
was performed to access the sacrospinous ligament. The adi-
pose tissue overlying the coccygeus muscle was removed to 
completely expose the sacrospinous ligament. A polypropyl-
ene suture (Prolen®; Ethicon, Norderstedt, Germany) (no:1) 
was bilaterally placed on the sacrospinous ligament. The tips 
of the 5×1.5 cm polypropylene mesh (Prolen®; Ethicon, Nor-
derstedt, Germany) were suspended over this suture. The 
mid-point of the mesh was attached to the mid-section of 
the posterior surface of the cervix with three stitches using 
polypropylene no:1 sutures (Prolen®; Ethicon, Norderstedt, 
Germany) (Figure 1). Then, saline was infused laterally under 
the anterior vaginal wall. After midline incision, the dissection 
was extended laterally and the fascia of the obturator inter-
nus muscle was identified. The endopelvic fascia underlying 
the bladder was exposed, and midline fascial defects were 
repaired primarily using polypropylene no:0 sutures (Prolen®; 
Ethicon, Norderstedt, Germany). Four or five stitches were bi-
laterally placed on the obturator internus fascia using poly-
propylene no:1 sutures (Prolen®; Ethicon, Norderstedt, Ger-
many). The other tip of the suture was placed on the opposing 
intact endopelvic fascia. The posterior edge of the endopelvic 
fascia was sutured with two or three nonabsorbable sutures 
(Prolen®; Ethicon, Norderstedt, Germany). Paravaginal sup-
port was completed after the placement of the sutures. Then, 
bilateral SSL sutures were placed while controlling the mesh 
tension with a finger placed in the rectum. The posterior vagi-
nal wall was closed and the perineal body was elevated. All 
patients were administered vaginal estrogen therapy for 1 
month postoperatively.
Statistical analysis
The statistical analyses were performed using the Number 
Cruncher Statistical System (NCSS) 2007 and the Power Analy-
sis and Sample Size 2008 statistical software (PASS Inc., Utah, 
USA). The Friedman test was used to compare preoperative and 
postoperative POP-Q examination findings and PISQ-12 results, 
and the Wilcoxon Signed Ranks test was used in the analysis of 
PISQ-12 results in the postoperative period. The level of statis-
tical significance was set at p<0.01 and p<0.05. The post-hoc 

power analysis was performed with the study data using the 
G*Power (Version 3.1.7) program.

Results

The age of the patients was between 24 and 70 years with 
the mean of 38.8±13.9 years. Complaints, stages of prolapse,  
and presence of stress urinary incontinence are presented in 
Table 1. All patients underwent bilateral SSF with surgical mesh 
(Prolen®; Ethicon, Norderstedt, Germany) interposition and bi-
lateral paravaginal support, and three of the patients (13.6%) also 

Figure 1. Surgery scheme

Table 1. Classification of the patients according to disease 
status

		  n	 %

Complaint	 Palpable mass	 10	 45.5

	 Multiple complaints*	 12	 54.5

Prolapse Stage	 Stage 2	 3	 13.6

	 Stage 3	 12	 54.6

	 Stage 4	 7	 31.8

SUI	 No	 19	 86.4

	 Yes	 3	 13.6

	 Range	 Mean (SD)

Age (years)	 24–70	 38.8±13.9 

Parity	 2–9	 5.6±2.27 

*Palpable mass+difficulty in defecation+painful sexual intercourse; discomfort
SUI: Stress urinary incontinence; SD: standard deviation
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Figure 2. Changes in POP-Q examination
POP-Q: pelvic organ prolapse quantification system
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underwent the TOT procedure. The mean operation time was 
43±10 min (min-max: 32-67). There was no excessive bleeding 
or injury to the neighboring organs. Only one patient (4.5%) did 
not pass a stool in the postoperative period. This patient was 
administered laxatives on the 2nd day, which failed to provide 
any relief. Therefore, the patient underwent a repeat surgery 
on postoperative day 5, during which the mesh was separated 
in half and two pieces were placed lateral to the midline. This 
relieved the rectal pressure while maintaining apical support.

The comparison of preoperative and postoperative POP-Q re-
sults at 6, 12, and 18 months revealed strong significant differ-
ences for points Aa, Ba, C, D, Ap, and Bp (p=0.001). Accord-
ing to the POP-Q system, the recovery of the apical point and 
vaginal wall is remarkable in the postoperative period (Table 2, 
Figure 2).
In comparison to preoperative values, the rate of painful sexual 
intercourse and avoiding sexual intercourse because of vaginal 
bulging were significantly lower at 6, 12, and 18 months postop-
eratively (p=0.001) (Table 3).
The evaluation of the total PISQ-12 scores revealed significant 
improvement in the symptoms of the patients compared to the 
preoperative scores (p=0.001). There was no significant dif-
ference between postoperative PISQ-12 scores at 6, 12, and 18 
months (p>0.05) (Table 4).
If forces are between 99.6% and 100%, α=0.05 level in the POP-
Q scale up the six points of the effect size of 0.80-4.90; with the 
study group consisted of 22 patients.

Discussion

This present study demonstrated that vaginal bilateral SSF with 
mesh established adequate pelvic support for genital organ pro-
lapse until 18 months. If SSF is performed bilaterally, vaginal axis 
may be more close to the original anatomic position. This can 
satisfactorily improve the patients’ sexual life.
Unilateral SSF has been recommended for the treatment of 
vaginal vault defects. Unilateral SSF appears satisfactory, with a 
low recurrence rate, but is associated with the anatomical dis-
tortion of the vagina and the rectum that may alter both sexu-
ality and bowel function (11, 14). Furthermore, some authors 
hypothesize that the higher POP recurrence and dyspareunia 
rates after unilateral SSF may be due to a posterior deviation 
of the vaginal axis and a tensioned repair with surgeons using 
permanent sutures during a unilateral SSF (15, 16). Because of 
these reasons, some authors recommend bilateral SSF, and a 
few studies including small number of patients have focused 
on anatomical and functional results after bilateral SSF (17-21). 
David Montefiore et al. (17) reported that bilateral SSF using 
non-absorbable sutures increased optimal anatomical results 
(94.3% objective and 93% subjective cure) and quality of life. In 
another study, bilateral SSF has been performed with a synthet-
ic mesh in 10 women. Anatomical results of these 10 women 
were compared with nulliparous women using magnetic reso-
nance imaging (MRI). A study showed that MRI measurements 

Table 3. The evaluation of PISQ-12 pain level scores dur-
ing sexual intercourse (Question 5) and avoiding sexual 
intercourse (Question 8)

		  Median  
		  (Min-Max)	 Mean±SD	 ap

PISQ 12 	 Preoperative	 1 (1-3)	 1.35±0.67	 0.001*
(Question 8)	 6 Months	 5 (2-5)	 4.65±0.74	

	 12 Months	 5 (4-5)	 4.95±0.22	

	 18 Months	 5 (5-5)	 5.00±0.00	

PISQ 12 	 Preoperative	 2 (1-3)	 1.75±0.64	 0.001*
(Question 5)	 6 Months	 4 (3-5)	 3.90±0.55	

	 12 Months	 4 (2-5)	 4.10±0.72	

	 18 Months	 5 (3-5)	 4.65±0.59	
aFriedman Test *p<0.01
PISQ-12: Pelvic organ prolapse/urinary incontinence sexual questionnaire-12; 
SD: standard deviation

Table 2. The comparison of the prolapsed points before the operation and at 6, 12, and 18 months postoperatively

	 Preoperative	 6 Months	 12 Months	 18 Months
n=22	 Mean±SD	 Mean±SD	 Mean±SD	 Mean±SD	 ap

Aa Point	 1.69±0.62	 -3.68±0.43	 -3.46±0.89	 -3.58±0.41	 0.001*

Ba Point	 1.25±2.23	 -3.85±0.41	 -3.74±0.59	 -3.85±0.39	 0.001*

C Point	 0.85±3.03	 -7.35±0.41	 -7.27±0.38	 -7.26±0.36	 0.001*

D Point	 0.07±2.79	 -8.20±0.31	 -8.16±0.36	 -8.13±0.37	 0.001*

Ap Point	 0.22±1.49	 -4.10±1.09	 -3.86±0.37	 -3.85±0.36	 0.001*

Bp Point	 0.05±2.34	 -4.10±0.37	 -4.07±0.34	 -4.07±0.33	 0.001*
aFriedman Test, *p<0.01
SD: standard deviation
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Table 4. The comparison of the cases with respect to PISQ-
12 scores in the preoperative period and at 6, 12, and 18 
months postoperatively

n=20		  Min–Max	 Median	 Mean±SD	 p

PISQ-12	 PreoperativeABC	 30/43	 40.5	 39.50±3.41	 0.001*

	 6 MonthsAde	 38/46	 43.0	 43.10±1.94	

	 12 MonthsBdf	 41/46	 43.0	 43.55±1.57	

	 18 MonthsCef	 41/46	 43.0	 42.95±1.15	
*Repeated Measures Test where p<0.01, Wilcoxon Signed Rank tests were used for 
the paired comparisons, and capital letters were used where p<0.01, p values were 
A: 0.001, B: 0.001, C: 0.001, d: 0.216, e: 0.748, f: 0.110
PISQ-12: Pelvic organ prolapse/urinary incontinence sexual questionnaire-12; SD: 
standard deviation



of the distance between the vaginal apex and bony pelvic land-
marks and the ischial spines were similar to the measurements 
in nulliparous women with normal support (18). This study is 
important because their technique is similar to our technique. 
Unfortunately, we did not evaluate the anatomical results by 
MRI or other radiological methods; however, we believe that 
the results are similar. On the other hand, we evaluated patients 
using the POP-Q system and PISQ-12 form and observed signifi-
cant improvement after surgery (p=0.001).
We did not perform hysterectomy because we believed that pre-
serving the uterus was a factor that influenced the success of the 
technique. The uterus itself passively causes prolapse. Although 
hysterectomy does not increase the success rate of the proce-
dure, patients who do not undergo hysterectomy have reduced 
blood loss, shorter operation time, and a lower rate of complica-
tions (22). According to Petros (23), the uterus is vital to the main-
tenance of pelvic floor structure and functions, and hysterectomy 
could pave the way for prolapse by decreasing the blood supply 
of the uterosacral and cardinal ligaments. Furthermore, the pres-
ence of the cervix is important for the continuity of the cervical 
ring; however, we believe that setting the distal point on the cer-
vix instead of the vaginal mucosa may increase the efficiency of 
SSF. More sutures can be placed through more durable tissue in 
the cervix. If sutures are placed in the mucosa, there are higher 
chances of ruptures, and it is not possible to place multiple su-
tures. Therefore, none of the patients in the present study under-
went hysterectomy and none developed recurrence during their 
follow-up period of 18 months (p=0.001). 
The complications of SSF are rare. A review that evaluated 22 
studies encompassing 1229 SSF operations reported life-threat-
ening bleeding from the sacral or pudendal vascular structures 
in only three patients (0.2%) (11). However, dyspareunia can 
pose an important problem after vaginal surgery. The studies 
have reported a de novo dyspareunia rate of 3.2% after SSF (24). 
In a study by Hefni et al. (25), only two patients (1%) had de 
novo dyspareunia because of vaginal stenosis that developed in 
relation to perineorrhaphy. Similarly, Holley et al. (26) attributed 
dyspareunia to vaginal stenosis. In the present study, fixation of 
the mesh to the cervix instead of the vaginal mucosa and leav-
ing the vaginal mucosa in place may have reduced the likeli-
hood of dyspareunia. Local estrogen also may have contributed 
to this result. Two patients did not have sexual intercourse at all 
in the preoperative and postoperative period. The other patients 
reported significant improvement in Question 5 of the PISQ-12 
form at 6, 12, and 18 months postoperatively compared to pre-
operative scores (p=0.001). Another complication with respect 
to mesh is exposure and erosion. Although there was no erosion 
or exposure in the present study, Halaska et al. (27) reported 
that these rates are 20.8% and 37.5%, respectively. They treated 
these complications by surgical resection and local estrogen 
therapy. Halaska et al. (27) also used local estrogen for all the 
patients who underwent vaginal bilateral SSF with mesh. We 
have concern regarding our patients’ comprehension regarding 
vaginal hygiene. Hence, we used local estrogen until 1 month to 
contribute to mucosal healing. 
The rate of de novo cystocele ranges from 5.8% to 21.3% after 
construction of apical support (28). Cystocele reportedly de-
velops because of a shift in intra-abdominal pressure from the 
reinforced posterior compartment to the anterior compartment 

(29). Simultaneous reinforcement of the anterior compartment 
or total repair of the prolapse may reduce the development of 
de novo defects. Brubaker et al. (30) reported that Burch col-
posuspension performed simultaneously with ASC reduced 
the development of stress urinary incontinence (SUI). Similar-
ly, Sivaslioglu et al. (31) added Burch colposuspension to ASC 
because of the same reasons. In the present study, all patients 
underwent bilateral paravaginal support and primary repair if 
a midline fascial defect was present, and none of the patients 
developed a defect during a follow-up period of 18 months.
The anal functions may be affected after SSF. The pudendal 
nerve may be injured, which negatively affects the functions 
of the anal sphincter. In one study, 14 out of 200 cases devel-
oped de novo anal incontinence (32). In a study conducted by 
Vierhout et al. (33), one patient with stage 2 prolapse who un-
derwent mesh repair of the posterior wall developed functional 
obstruction; the mesh was loosened because the patient did 
not respond to laxatives. The author suggested that sclerosis de-
veloped by the mesh on the rectum blocked rectal movement. 
In the present study, the tension of the mesh was tested with 
rectal examination before placing the mesh sutures. Nonethe-
less, one patient who did not respond to laxatives developed 
functional obstruction. In this patient, the mesh was not totally 
removed but rather cut from the midline in half. The two edges 
of the mesh were placed more laterally to re-establish apical 
support. During the follow-up period, the patient did not experi-
ence a recurrence of constipation.
The anatomic restoration is profoundly important in pelvic re-
constructive surgery. MRI studies showed that ASC produces a 
vaginal axis closer to the original anatomic position than SSF (34). 
One study compared the outcomes of SSF, ASC, and posterior 
intra-vaginal sling (PIVS) using MRI to evaluate the vaginal axis 
and reported that PIVS produced the best outcomes and SSF pro-
duced the worst outcomes (15). However, this study only evalu-
ated sagittal images, and no data was obtained regarding the dif-
ference in lateral deviation between ASC and PIVS because of 
the absence of coronal images. However, one important study 
was conducted by Nicolau-Toulouse et al. (18) Their technique 
is same as our technique, except for the use of capio suture cap-
ture device. Bilateral sacrospinous fixation was conducted in 10 
patients. After bilateral sacrospinous fixation, these 10 patients 
were compared with 11 nulliparous women by MRI in three-di-
mensional planes. The average distance between vaginal apex 
and ischial spine was similar in sagittal, coronal, and axial planes. 
The most important limitation of the present study was the lack 
of a control group comprising patients who underwent PIVS or 
ASC. Another limitation was less patients, which did not allow 
evaluation of the complications. Nevertheless, the study con-
tained a sufficient number of cases to suggest the efficiency of 
the operation. The fact that all patients were operated on by the 
same surgeon is another strength of the present study.
The present study presents a modified technique in prolapse 
surgery. The SSF procedure can produce a vaginal axis that is 
closest to the original anatomic position if it is performed bilat-
erally with surgical mesh interposition. If the procedure is per-
formed without hysterectomy, durable and multiple sutures can 
be placed on the distal point, which increases the efficiency of 
the operation. Considering the costs and complications of ab-
dominal surgery, this method may be the primary surgical op-
tion for women with pelvic organ prolapse.
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