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Background: Pelvic organ prolapse (POP) is a medical condition that profoundly impacts women’s quality of life. Unfortunately, the 
literature lacks long–term predictors and risk factors for its recurrence. This study aims to assess the efficacy and safety of 
Sacrocolpopexy/Sacrohysteropexy and to identify the predictors of recurrence in a Saudi setting.
Methods: In a retrospective cohort study, all patients who underwent Sacrocolpopexy (n=144) and Sacrohysteropexy (n=56) between 
2009–2021 were followed up. Electronic medical records were examined to collect data on the following: Patient characteristics [age, 
parity, BMI, and past medical and surgical history], prolapse-related characteristics/symptoms, Surgery-related characteristics [type 
and approach of surgery, mesh type, and concomitant surgery], and Outcome characteristics. Postoperative anatomical success and 
failure rates were determined according to the Baden-Walker classification. Logistic regression analysis was applied to identify the 
predictors of overall anatomical failure of Sacrocolpopexy. Significance was considered at p<0.05.
Results: Success rates of 96.8%, 99.4%, and 85.2% were detected in the anterior, apical, and posterior vaginal prolapse, respectively, 
with an overall success rate of 83.1%. The overall failure rate was 15.9%, with an incidence density of 5.98 per 100 women-years. The 
onset of failure in 27 failure cases ranged from 40 days to 11.5 years postoperative. After adjustment for the possible potential 
confounders, older age (OR=1.06, 95% CI:1.01‒1.13, p=0.03) and the presence of diabetes (OR=4.93, 95% CI:1.33‒18.33, p=0.02) 
were the only significant predictors of operation failure. As for complications, six cases (3.6%) required reoperation, two cases (1.2%) 
had a bowel obstruction two and seven years after surgery, and one patient (0.6%) had vaginal mesh exposure.
Conclusion: The outcomes of Sacrocolpopexy/Sacrohysteropexy in our study are comparable to those in previous studies. Diabetes 
and elder age at the time of the surgery played a role in predicting recurrence. Sacrocolpopexy has a long–term profile of safety and 
efficacy. These findings could be key to stratifying surgical plans for pelvic organ prolapse cases.
Keywords: pelvic organ prolapse, Sacrocolpopexy, Sacrohysteropexy, laparoscopy, mesh complications, prolapse recurrence, surgical 
failure, success rate

Introduction
Pelvic organ prolapse (POP) is a medical condition that profoundly impacts women’s quality of life and usually affects 
middle–aged to older women.1 It is prevalent in 20–30% of women over the age of 20 years worldwide.2–5 In Saudi 
Arabia, a cross-sectional study of over 2000 women showed a prevalence of 23.4%.6 The most significant contributing 
factors were high parity and increasing age.4 As the population ages, it is expected that the need for pelvic reconstructive 
surgery will increase as well.7 Sacrocolpopexy is the standard procedure for apical prolapse correction with a higher 
success rate, lower recurrence rate, and less dyspareunia than the vaginal approach,8 with reported success rates of 78% 
and 92%, respectively.1,9 However, long-term data of approximately seven years reported a higher prevalence of POP 
recurrence, about 48%.10–12 In addition, the CARE trial12 reported that POP recurrence rates gradually increased with 
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more prolonged follow–up. Furthermore, several reports highlighted that certain complications might only become 
apparent many years after the initial operation. Moreover, mesh exposure or erosion rate was reported to be 2% in 4 
years of follow–up and as high as 10.5% after seven years.12,13

To our knowledge, the literature lacks long–term predictors and risk factors for prolapse recurrence after 
Sacrocolpopexy,14 with no studies done in Saudi Arabia, so far. Therefore, this study aimed to assess the efficacy and 
safety of Sacrocolpopexy, and to identify the predictors of recurrence in a Saudi setting.

Methods
Study Design
A retrospective cohort study design.

Study Participants
All patients who underwent Sacrocolpopexy (n=144) and Sacrohysteropexy (n=56) at a tertiary referral center between 
2009 and 2021. One experienced urogynecologist performed all cases using a standardized technique. Sacrocolpopexy 
procedures were performed open, robotically assisted, or laparoscopically. Safety and efficacy of Sacrocolpopexy were 
assessed for 170 patients who attended the clinic for postoperative follow up. The difference between those who were 
followed up and those who were not was not statistically significant as regards to age (p=0.16), BMI (p=0.21), parity 
(p=0.58), history of bronchial asthma (p=0.76), diabetes mellitus (p=0.92) or previous surgery (p=0.14).

Study Setting
This study was conducted in Riyadh’s urogynecology and reconstructive pelvic surgery division at King Abdulaziz 
Medical City (KAMC). KAMC is a tertiary center. The division provides a high standard of care and has three 
consultants; however, only one performs Sacrocolpopexy surgery. Generally, cases are referred from central and 
peripheral Saudi Arabia.

Surgical Technique
Bladder dissection is carried out to the level of the trigone to correct any anterior vaginal prolapse accompanied by the 
apical prolapse. Polypropylene mesh (density of 44 g/m2) was attached to the anterior vaginal wall using fine stitches of 
ethibond non–absorbable suture. The main support and correction of the prolapse were done by attaching the mesh to the 
cervix using one or two stitches of ethibond non-absorbable sutures. Then, the mesh was fixed to the longitudinal 
intervertebral ligament using one stitch of non-absorbable suture. Our practice is to close the peritoneum to minimize 
mesh contact with adjacent organs.

Furthermore, most of the cases required posterior vaginal repair trans–vaginally. Initially, the surgeon used double 
mesh in a few cases, meaning another piece of mesh was attached to the dissected posterior vaginal wall 4 cm downward 
below the uterosacral ligaments. Then, the practice was shifted to using anterior mesh only, as a concern of the 
postoperative de novo constipation was raised by some patients.

Concomitant surgeries were added according to the presentation if a patient experienced stress urinary incontinence 
(SUI) measured using Sandvik score of more than three; then, a mid–urethral sling (trans obturator tape) was placed. 
Hysterectomy was suggested for all patients above 45 years old, especially those with uterine pathology such as 
abnormal uterine bleeding. All hysterectomies were subtotal, except in cases of cervical changes, in which a total 
hysterectomy was performed, and the vaginal vault was closed in two layers to minimize mesh erosion. Bilateral 
salpingectomy was performed in all patients who underwent a hysterectomy.

Regarding the surgeon’s initial experience, few cases were done using open and robotic-assisted procedures; however, 
in the following years since 2010, all cases were done using laparoscopic procedures, and the surgeon built an excellent 
experience using the laparoscopic technique.

Data Collection Methods
Electronic medical records were examined to collect data on the following:
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(A) Patient characteristics include age, parity, weight and height, and medical and surgical history.
(B) Prolapse-related characteristics: These include; (1) symptoms of POP, (2) urinary symptoms, (3) bowel symp-

toms, and sexual dissatisfaction. For each Patient, data on clinical examination for the most recent 
Sacrocolpopexy/Sacrohysteropexy were taken, and the pre-and postoperative assessment was conducted using 
Baden walker grade.

(C) Surgery-related characteristics: These include; the approach of surgery (laparotomy, laparoscopy, or robotic), type 
of surgery (Sacrocolpopexy or Sacrohysteropexy), type of mesh used (anterior or double), and any concomitant 
surgery (hysterectomy, anterior, posterior vaginal repair or “TVTO”).

(D) Outcome characteristics: Subjective and objective preoperative and postoperative data were collected to assess 
postoperative success and failure rates, as follows:

● For subjective assessment, prolapse symptoms were collected from patients’ records pre– and post– 
operatively, based on a previously validated tool of data collection.7 All cases were given yearly follow– 
ups in the same institute, and all were evaluated by the surgeon or by a senior team member under his 
supervision. Every case was evaluated after surgery for symptoms of prolapse (feeling bulge, vaginal 
protrusion, and back pain), urge urinary incontinence, stress urinary incontinence (SUI), voiding dysfunc-
tion, constipation, and sexual dissatisfaction, and compared to the preoperative status, by asking a direct 
question about if each symptom was present, improved, or absent pre– and post–operatively.

● For objective assessment, all patients were examined pre– and post–operatively for recurrence and mesh 
exposure using the Baden walker classification of prolapse15 for each vaginal compartment, namely anterior, 
apical, and posterior compartments. It consists of grades: grade 0 - no prolapse, grade 1 - halfway to the 
hymen, grade 2 - to the hymen, grade 3 - halfway past the hymen, and grade 4 - maximum descent. The 
anatomical success of each vaginal compartment was considered if the grade was 0 or 1. Overall success 
was considered when all vaginal compartments showed anatomical success, and overall failure was 
considered when any of these vaginal compartments showed anatomical failure. The success rate of 
Sacrocolpopexy/Sacrohysteropexy was measured for each vaginal compartment, and the overall success 
was estimated by using the equation for calculation of attributable proportion16 as follows:

[(The preoperative percentage of cases with prolapse degree of 0 and 1 minus the postoperative percentage of 
patients with prolapse degree of 0 and 1) / the preoperative percentage of subjects with prolapse degrees of 0 
and 1]. The same equation was used to measure the success rate of symptoms associated with pelvic organ 
prolapse in all cases. The degree of severity of preoperative prolapse was categorized into Severe (POP grade 
≥3) and others (grade <3).

Data Analysis
The data in this study were collected and entered into MS Excel. The data were entered into Statistical Package for Social 
Science (SPSS) version 28 for analysis. The data were checked for normality using the Shapiro–Wilk test. Categorical 
variables were described using frequency and percentages. Mean, and Standard Deviation (SD) were used for continuous 
variables, such as age, weight, and laboratory results, if normally distributed; otherwise, median and interquartile range 
(IQR) were used. Density incidence of POP surgical failure was calculated. Wilcoxon signed-rank test was applied to test 
the association between the grades of prolapse before and after surgery. The association between the surgical outcome 
and some possible predictors was tested using the Chi–square test and analysis of variance. The strength of association 
was calculated using the odds ratio (OR) and the corresponding 95% confidence interval (CI). Significant predictors of 
surgical outcome were identified using the logistic regression analysis, adjusting for the following: posterior repair, 
parity, obesity, type of mesh (single vs double), and preoperative severity of the prolapse. A sensitivity analysis was 
performed excluding hysteropexy cases, for whom only four cases of failure were detected. Statistical significance was 
set at p <0.05.
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Ethical Considerations
The study was approved by the Institutional Review Board (IRB) of the Ministry of National Guard- Health Affairs 
(MNG-HA) by study number NRC22R/371/08. The IRB of the MNG-HA waived the requirement for informed consent 
because of the study’s retrospective nature. All methods were carried out following relevant guidelines and regulations to 
ensure data confidentiality. This study was conducted in compliance with the Declaration of Helsinki.

Results
Patients’ Characteristics
From 2009–2021, a total of 200 patients underwent surgery, Sacrocolpopexy (144, 72%) and Sacrohysteropexy (56, 
28%). Of those, 85% (170 cases) were seen and evaluated postoperatively, and 30 cases were not physically present at the 
clinic. The participants’ mean age and BMI at the surgery were 51.02±10.52 years and 30.9±5.0 kg/m2, respectively. 
More than one-half of patients (55.4%) were obese, Table 1.

Table 1 Clinical and Demographic Information of Patients Who Underwent 
Sacrocolpopexy/Sacrohysteropexy from Year 2009 to Year 2021 at King Abdulaziz 
Medical City, Riyadh, Saudi Arabia

No (n=200) (%)

(A) Patients’ characteristics
● Age at the time of surgery (n=200)

<45 years 52 (26.0)

45–55 years 86 (43.0)
56–80 years 62 (31.0)

Mean (SD) 51.02±10.52

● Obesity BMI (kg/m2) (n=195)
≤25 to 29 87 (44.62)

> 29.9 108 (55.4)

Mean (SD) 30.9±5.0 kg/m2
● Parity (n=187)

1–4 49 (26.2)

5–8 94 (50.3)
9–15 44 (23.5)

● Comorbidities

Bronchial asthma (n=197) 25 (12.7)
Diabetes mellitus (n = 196) 20 (10.2)

● Previous surgery#

Previous hysterectomy (n=199) 19 (9.6)
Previous C. sections (n =200) 11 (5.5)

Previous Pelvic surgeries (n=197) 33 (16.8)

(B) Vaginal prolapse characteristics
● Preoperative anterior prolapse (n= 186)
Grade 0–1 18 (9.6)

Grade 2 39 (21.1)

Grade 3 73 (39.3)
Grade 4 54 (29.0)

● Preoperative apical prolapse (n= 189)

Grade 2 71 (37.6)
Grade 3 67 (35.4)

Grade 4 51 (27.0)

(Continued)
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Comorbidities included diabetes mellitus (10.2%) and bronchial asthma (12.7%). In addition, patients experienced 
prior hysterectomy (9.6%), prior cesarean sections (5.5%), and previous pelvic surgery (16.8%). Preoperative prolapse 
grading for each vaginal compartment was evaluated using the Baden-walker classification. All cases had apical prolapse 
grade two or more (37.2% grade two, 35.1% grade three, and 26.7% grade four). Posterior vaginal prolapse was 
presented in grades two (62%), three (19%), and four (10.1%). Anterior vaginal prolapse gradings were in 21.1%, 
39.3%, and 29.0% of cases for grades two, three, and four, respectively, Table 1.

Concerning Surgery-related characteristics, most cases were treated using laparoscopy (185 cases, 92.5%), 11 using 
laparotomy (5.5%), and four cases using robotic-assisted procedures (2%). The most commonly used mesh type was the 
single anterior mesh (83%). A few cases (17%) had double mesh, which was anterior and posterior. Patients underwent 
posterior vaginal repair (65.8%), and anterior vaginal repair (3.5%). TVTO Transvaginal Tension Free Vaginal Tape- 
Obturator was done for 70 patients (35%), Table 1.

The Outcome of Sacrocolpopexy
The median duration from Sacrocolpopexy to the last follow–up visit for all participants was 1.7 years (IQR, 0.6–4.2), 
with a range of 0.1–12 years. Of all patients, 89.2%, 100%, and 91.1% presented with grade ≥2 anterior, apical, and 
posterior vaginal prolapse, respectively, and these proportions were reduced significantly after surgery to only 2.9%, 
0.6%, and 13.5% respectively, with the success rates of 96.8%, 99.4% and 85.2% in the three compartments, respectively 
(p<0.001). The overall success rate was 83.1%, with an overall failure rate of 15.9% Table 2. The density incidence of 
failure was 5.98%.

The onset of failure ranged from 40 days to 11.5 years after the operation, with a median duration of 3.9 years (IQR, 
0.8–6.9 years). For six patients (22%), failure occurred during the first year of operation, and another six patients (22%), 
had a failure during the first five years after the operation. For nine patients (34%), failure occurred five years and 
beyond. For six cases (22%) cases, the onset of failure was missing, Figure 1.

Table 1 (Continued). 

No (n=200) (%)

● Preoperative posterior prolapse (n= 158)

Grade 0–1 14 (8.8)
Grade 2 98 (62.0)

Grade 3 30 (19.0)

Grade 4 16 (10.1)

(C) Surgery characteristics
● Surgery approach (n= 200)
Laparotomy 11 (5.5)

Laparoscopy 185 (92.5)

Robotic 4 (2.0)
● Type of mesh (n= 200)

Double 34 (17.0)

Single (anterior) 166 (83.0)
● Type of surgery (n= 200)

Sacro-colpopexy 144 (72.0)

Sacro-hysteropexy 56 (28.0)
● Concomitant surgeries#

TVTO (n= 200) 70 (35.0)
Anterior repair (n= 200) 7 (3.5)

Posterior repair (n= 199) 131 (65.8)

Note: Figures in the table were shown for available data only, #Categories are not mutually exclusive. 
Abbreviation: TVTO, Transvaginal Tension Free Vaginal Tape-Obturator.
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Figure 2 shows the subjective success rate of POP-related symptoms. The rate of symptoms reduced significantly 
after the operation as follows; sexual dissatisfaction (40% versus 10%, p<0.001, 75% success rate), constipation (40.9% 
versus 28.8%, p<0.001, 29.6% success rate), voiding dysfunction (34.1 versus 9.9%, p<0.001< 70.9% success rate), SUI 
(49.6% versus 20.0%, p<0.001, 59.7% success rate), urgency (68.6% versus 34.7%, p<0.001, 49.4% success rate), and 
POP symptoms (97.3% versus 2.1%, p<0.001, 97.9% success rate). De novo symptoms were noticed after surgery for the 
following symptoms; constipation (8.3%), voiding dysfunction (5.5%), SUI (5.6%), and Urgency (6.6%).

Predictors of Surgery Failure
In bivariate analyses, Sacrocolpopexy failure was positively associated with the age of 56–80 years (χ2=4.5, OR=1.2, 
95% CI: 1.0‒1.5, p=0.04), and diabetes (χ2=13.5, OR= 6.2, 95% CI:2.1 ‒18.0), and was negatively associated with 
Concomitant posterior repair (χ2=7.7, OR=0.31, 95% CI: 0.13–0.73, p<0.006), (Table 3). Table 4 shows a comparison 
between Sacrocolpopexy and Sacrohysteropexy cases with regard to personal, surgery and outcome characteristics. 
Patients who underwent Sacrohysteropexy showed significantly younger mean age (40.06 versus 55.15 years, t=13.11, 
p<0.001), and lower mean parity (4.80 versus 7.19, t=6.39, p<0.001).

After adjustment for posterior repair, parity, BMI, type of mesh (anterior versus double), and preoperative POP grade, 
older age (OR=1.o6, 95% CI:1.01–1.13, p=0.03) and diabetes (OR=4.93, 95% CI: 1.33–18.33, p=0.02) were the only 

Table 2 Rate of POP Anatomical Failure Before and After Sacrocolpopexy and Surgery Success Rate

Vaginal Compartment Preoperative POP  
Rate (n=200)

Postoperative Failure  
Rate (n=27)#

Success Rate (%)#

No (%) No (%)

Anterior compartment 166 (89.2) 5 (2.9) 96.8
Grade [Median (IQR)] 3 (2, 4) 0 (0, 1) P–value <0.001*

Apical compartment 170 (100) 1 (0.6) 99.4

Grade [Median (IQR)] 3 (2, 4) 0 (0, 1) P–value <0.001*
Posterior compartment 144 (91.1) 23 (13.5) 85.2

Grade [Median (IQR)] 2 (2, 3) 0 (0, 1) P–value <0.001*

Overall 200 (100.0) 27 (15.9)# 83.1

Notes: *Wilcoxon signed-rank test was applied, *Statistically significant, IQR__interquartile range, Figures are shown for 
only available data, #Success and failure rates were calculated for 170 cases whose postoperative data were available.

3.5

5.3

3.5

3.5

0 1 2 3 4 5 6

Unknown onset  (6, 22%)

≥ 5 years (9, 34%)

1 - <5 years (6,22%%)

< 1year (6, 22%)

Incidence (%)

Figure 1 Incidence of postoperative failure.
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significant predictors of operation failure among Sacrocolpopexy cases. People with diabetes were nearly five times more 
likely to contract operation failure than non-diabetics Table 5.

Complications
The most frequent cause of reoperation was SUI. Five cases required TVTO (three reported worsening SUI post-
operatively, two refused to have vaginal mesh preoperatively, and one reported de novo SUI postoperatively, requiring 
surgical intervention). Surgery for recurrent prolapse was done for three cases (one needed posterior repair, one required 

40.9

34.1

68.6

49.6

40

97.3

28.8

9.9

34.7

20

10

2.1

0 20 40 60 80 100 120

Constipation (SR=29.6%,p<0.001)

Voiding dysfunction (SR=70.9%,p<0.001)

Urgency/Urge urinary inccontinance (SR=49.4%,p<0.001)

Stress urinary incontinance (SR=59.7%,p<0.001)

 Sexual dissatisfaction (SR=75.0%,p<0.001)

POP symptoms (SR=97.9%,p<0.001

%

post-operative pre-operative

Figure 2 Preoperative and postoperative symptoms associated with pelvic organ prolapse and success rate of Sacrocolpopexy [SR__success rate].

Table 3 Incidence of Anatomical Failure (Recurrence and Persistence) of Sacrocolpopexy According to 
Patient, Prolapse, and Surgery Characteristics

Anatomical Failure  
n (%)

χ2 OR (95% CI) P–value

Patient’s characteristics
(A) Age (At time of surgery) 4.5 0.04@

● <45 years (n=45) 4 (8.9) 1
● 45–55 years (n=76) 11 (14.5) 1.7 (0.5‒5.8)

● 56–80 years (n=49) 12 (24.5) 1.2 (1.0‒1.5) *

(B) Obesity 0.6 0.4
● Obese BMI ≥ 29.9 (n=90) 16 (17.8) 0.7 (0.3‒1.7)

● Non-Obese BMI <29.9 (n=75) 10 (13.3) 1

(C) Parity 1.4 0.32@

● 1–4 (n= 40) 5 (12.5) 1

● 5–8 (n=78) 10 (12.8) 1.0 (0.3‒3.3)

● 9–15 (n=39) 8 (20.5) 1.8(0.5‒6.1)
(D) Diabetes 13.5 <0.001

● Yes (n= 17) 8 (47.1) 6.2 (2.1 ‒18.0)

● No (n= 151) 19 (12.6) 1

(Continued)
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Table 3 (Continued). 

Anatomical Failure  
n (%)

χ2 OR (95% CI) P–value

(E) Br. Asthma 0.5 0.82
● Yes (n=21) 3 (14.3) 1.2 (0.3‒4.3)

● No 24 (16.2) 1

(F) Previous Pelvic surgeries 0.1 0.77
● Yes (n=28) 4 (14.3) 1.2 (0.4‒3.8)

● No (n=139) 23 (16.5) 1

(G) Previous C. sections 0.0 0.96
● Yes (n=6) 1 (16.7) 0.9 (0.1‒8.4)

● No (n=164) 26 (15.9) 1

POP Characteristics
(A) Severity of prolapse 0.003 0.96

● Severe (POP grade ≥3) (n=157) 25 (15.9) 1.04 (0.2–5.0)
● Others (grade <3) (n=13) 2 (15.4) 1

(B) Constipation 0.2 0.64

● Yes (n=69) 10 (14.5) 1.2 (0.5‒2.9)
● No (n= 99) 17 (17.2) 1

Surgery Characteristics
(A) Mode of surgery 0.003 0.99

● Laparotomy (n=6) 1 (16.7) 1.05 (0.2–6.5)
● Laparoscopy/ Robotic (n=164) 26 (15.9) 1

(B) Type of mesh 3.2 0.07

● Double (n=25) 7 (28.0) 0.4 (0.2‒1.1)
● Anterior (n=145) 20 (13.8) 1

(C) Uterine status

● Sacrocolpopexy (n=124) 23 (18.5) 2.44 2.39 (0.8–7.3) 0.12
● Sacrohysteropexy (n=46) 4 (8.7)

(D) Concomitant posterior repair 7.7 <0.006

● Yes (n=117) 12 (10.3) 0.31(0.13–0.73)
● No (n=52) 14 (26.9) 1

(E) Concomitant TVTO 0.3 0.59

● Yes (n=58) 8 (13.8) 1.28 (0.52‒3.12)
● No (n=112) 19 (17.0) 1

Notes: *Reference category. @Chi square test for linear trend. Figures are shown for only available data. 
Abbreviation: TVTO, Transvaginal Tension Free Vaginal Tape-Obturator.

Table 4 Personal Characteristics and Outcome of Sacro-Hyteropexy and Sacro-Colpopexy Cases

Sacro-Hyteropexy  
(n=56)

Sacro-Colpopexy  
(n=144)

p-value

Age in years (X±SD) 40.06±6.69 55.15±8.57 ˂0.001*@

BMI (kg/m2) (X±SD) 30.89±493 30.8±5.01 0.96@

Parity (X±SD) 4.8±2.06 7.19±22.8 ˂0.001*@

Past medical history (%) 34.5 32.9 0.82b

Severe Preoperative POP (%) 92.7 88.9 0.42b

Intraoperative complications (%) 0.0 1.4 1.0c

Overall anatomical failure (%) 8.7 18.5 0.12b

Onset of failure (years) 7.01±2.03 3.91±3.49 0.16b

Note: The following statistical tests were applied: @Student’s t-test, bPearson Chi square test, cFisher exact test, *Statistical 
significance.
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anterior repair and TVTO mesh excision after pregnancy, and the third one required anterior and posterior vaginal repair). 
Two patients had a bladder injury intraoperative, and two required blood transfusions. One case developed pulmonary 
embolism two weeks after surgery, Table 6.

Regarding Sacrocolpopexy mesh complications, in two patients, the mesh was entirely removed per the patients’ 
requests. Mesh was partially excised in a patient who presented with bowel obstruction seven years after the initial 
surgery. In another patient, mesh was released two years after surgery for bowel obstruction. However, no bowel 
resection was required in those two cases. Vaginal exposure of 0.5 cm mesh in the posterior vaginal wall was diagnosed 
in one patient immediately after surgery and was treated with local estrogen cream, Table 6.

Discussion
In our study of 200 patients who underwent Sacrocolpopexy and followed for a period of 0.1 to 12 years, Success rates of 
96.8%, 99.4%, and 85.2% were shown in the anterior, apical, and posterior vaginal compartments, respectively, with an 
overall success rate of 83.1 percent. The overall failure rate was 15.9%, with a density incidence of 5.98 per 100 women- 
years. This finding was in agreement with the findings of others in previous studies, where the long-term results for 
approximately seven years showed a recurrence rate of 16.2%–22%.1,9,17,18 The most frequent failure in our study was in 
the posterior compartment (13.5%), a similar finding reported in a prospective study (18% were recurrence of the 
posterior vaginal prolapse),19 While in another previous study showed that 62% of recurrence were in anterior 
compartment.18 However, these differences might be due to different surgical strategies and the extent of bladder 
dissection.18,20

Table 5 Logistics Regression Analysis of the Predictors of Anatomical Failure 
(Recurrence /Persistence) After Sacrocolpopexy

β SE P–value OR (95% CI)

Age in years 0.06 0.03 0.03* 1.06 (1.01–1.13)

Parity 0.01 0.09 0.96 1.01 (0.84–1.20)

BMI (kg/m2) 0.06 0.06 0.29 1.06 (0.95–1.19)
Diabetes mellitus 1.60 0.67 0.02* 4.93 (1.33–18.33)

Anterior vs double mesh 0.38 0.80 0.64 1.46 (0.30–7.06)

Posterior repair −0.96 0.60 0.11 0.38 (0.12–1.25)
Preoperative POP grade 0.34 0.96 0.72 1.41 (0.22–9.17)

Constant −7.09 3.05 0.02 0.001

Note: *Statistical significance. 
Abbreviations: OR, odds ratio; CI, confidence interval; β, beta coefficient; SE, standard error.

Table 6 Rate of Sacrocolpopexy-Related Complications

Complications

(A) Intraoperative complications No (n=200) %

Bladder injury 2 1.0

Blood transfusion 2 1.0

(B) Postoperative complications No (n=170)@ %

Reoperation for worsening/de novo SUI 3 1.8

Reoperation for POP 3 1.8

Bowel obstruction 2 1.2
Vaginal mesh exposure 1 0.6

Pulmonary embolism 1 0.6

Note: @Figures are shown for only available data. 
Abbreviations: POP, pelvic organ prolapse; SUI, stress urinary incontinence.
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The onset of failure in 27 failure cases ranged from 40 days to 11.5 years after the operation. Six patients had a failure 
during the first year after the procedure (3.5% failure rate). Sato et al21 reported three cases (6.5%) of failure out of 46 
post Sacrocolpopexy during the first year, while a higher failure rate of 104 cases out of 709 (14.7%) was reported by 
Thomas et al.7 In our study, another six patients (3.5% failure rate) had a failure during the first five years after surgery. 
Failure rates of 9%, 13.9%, and 3%, were reported in previous studies during the same period following surgery.1,17,18 

Nine cases (5.3% failure rate) had failure five years and beyond. A recurrence rate was reported by Ganatra et al9 of 28 
cases out of 66 patients (42%) followed up for more than five years. These differences in failure rate could be attributed 
to the different definitions used across studies.

Predictors of Surgery Failure
In our study, after adjustment for possible potential confounders, older age and the presence of diabetes were the only significant 
predictors of operation failure, while parity, obesity, type of mesh and severity of preoperative POP were not significant 
predictors of POP recurrence. Isık et al22 reported having diabetes mellitus and hypertension double the risk of having primary 
pelvic organ prolapse; therefore, it may support the same concept of having a higher chance of failure postoperatively.22 In our 
study, people with diabetes were nearly five times more likely to contract operation failure than non-diabetics. This finding 
agreed with a recent study that reported that women with diabetes mellitus were almost four times as likely to experience 
anterior vaginal prolapse recurrence over time.23 Other previous studies failed to report diabetes as a risk factor for POP 
recurrence,24–26 which indicates that diabetes mellitus control might play a role. However, diabetes control was not evaluated in 
our study. Recent studies highlighted a higher incidence of mesh–related complications in diabetes mellitus patients.26

Age as a risk factor for POP recurrence showed inconsistent results.5 In two previous studies, younger age was 
a significant risk factor for POP recurrence after surgery,27,28 and this finding was in contrast to our study’s finding, where 
older women showed significantly higher rates of POP recurrence and overall failure, even after adjusting for other variables. 
This association might be attributed to the menopausal status and tissue quality in older women.17 However, our cohort is 
younger than its counterpart cohorts in the previous studies,27,28 where most of the women in our study were below the age of 
55 years. This association between age and POP recurrence could be nonlinear, in the form of a J shape, with an association 
between POP recurrence and younger and older women. However, further studies are necessary to prove this hypothesis. In 
other previous studies,17,28–30 no significant association was reported between age and POP recurrence.

There are contradictory reports in the literature regarding the impact of reconstructing the posterior vaginal prolapse 
on the chance of recurrence.17,31 In our study, women who underwent a concurrent posterior colporrhaphy had 
significantly lower odds of POP recurrence; yet, after adjusting for possible confounders, the posterior repair was not 
a significant predictor of POP recurrence. According to patients’ main symptoms, tailoring management may be the key 
to successful surgery. Therefore, for patients having symptomatic posterior vaginal prolapse, with defecatory symptoms 
may benefit posterior vaginal reconstructive repair.17

Subjective Outcomes
In our study, all POP-related symptoms were reduced significantly after the operation, with success rates that 
ranged from 29.6% to 97.9%. Feeling bulge symptoms showed the highest success rate of 97.9%. In our study. 
This rate was similar to rates of 96.6% and 88% reported in previous studies.7,18 Nearly 60% of our patients who 
had SUI preoperatively reported improvement in their symptoms, compared to 20.8% and 43% of patients in 
previous studies.7,19 In our study, for patients with symptoms of urge/urge incontinence, a success rate of 49% was 
detected after surgery. This finding was in agreement with a success rate of 46% in a previous study19 and higher 
than 26.8% and 39% success rates in other studies.1,7 However, comparing our results with those in the literature 
might not be valid due to the different methodologies used in diagnosing urge/urge incontinence. Our study 
showed a significant improvement of 70.9% in voiding dysfunction. High rates of improvement (85.7%) were 
reported in the literature when objective evaluation using urodynamic assessment was utilized.20

In our study, a success rate of 29.6% was noticed for constipation. A higher success rate of 42% was reported in 
a previous study.19 However, different surgical techniques and the multifactorial nature of constipation might play a role 
in the success rate. Despite that Sacrocolpopexy is known to have a lower rate of dyspareunia compared to the vaginal 
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approach,8 a wide range of postoperative sexual dysfunction was reported in the literature (0–47%).9 In our study, the rate 
of sexual dissatisfaction was reduced from 40% before surgery to 10% after, with a success rate of 75%. Sexual 
dissatisfaction is a multifactorial issue that may result in different outcomes.

Complications
In our cohort, de novo symptoms were 5.6% for SUI and 8.3% for constipation, compared to 7.5% and 6.5% in 
a previous study.1 A lower incidence of postoperative de novo voiding dysfunction (5.5%) was reported by our 
patients versus 9.6% and 10.4% in published data based on objective assessment via urodynamic.13,20 Eight of our 
patients (6.6%) reported de novo symptoms of urge/urge incontinence, as compared to lower incidences (0–3%) 
reported in the literature.13,20 Three cases (1.8%) of our patients required reoperation for SUI. This figure was 
similar to what was reported by Sato et al,21 who reported that 2.2% of patients needed sling surgery after 
Sacrocolpopexy. Another three cases (1.8%) of our patients required reoperation for prolapse; none was for the 
apical compartment. This finding was consistent with the results in the literature, where an overall reoperation for 
prolapse was required for 0.4–5.3% of cases, with most cases being non-apical prolapse.1,24,25

Regarding mesh complications postoperatively, there is a possibility that some patients had asymptomatic mesh 
exposure; however, in our study, irrespective of symptoms, patients were examined postoperatively for mesh 
exposure detection. One Patient had vaginal mesh exposure immediately after surgery, which was managed 
conservatively. Similar to reported cases by Orhan et al,13 2.1% of vaginal mesh exposure was all treated 
conservatively. Bowel obstruction associated with Sacrocolpopexy was reported in two cases, in our study; one 
was two years after surgery, and the second was seven years after surgery. Wadensweiler et al32 in 2021 reported an 
incidence of 1% average presentation time (2.5–8.8 years). Pue et al33 said a similar delayed incidence approxi-
mately 14 years after surgery.

Strengths and Limitations
This study’s major strength was that most previous studies had multiple surgeons, at least two. In contrast, our study had one 
surgeon who performed all surgeries, so surgical techniques and skills were unified for all cases. However, our study has some 
limitations. These limitations were those inherent to all retrospective analyses. Subjective data on symptoms of prolapse were 
collected from records, and these data might be subjected to a recall bias. Some patients might not attend the follow-up visits, 
especially those with no symptoms or complications, which might overestimate the success rate. The outcome was estimated 
based on the Baden-Walker grading system, which was the only staging system available in the hospital records during the study 
period, rather than POP-Q exam stage, different anatomic follow–up periods, and the use of anterior vaginal mesh was the 
predominantly used approach to Sacrocolpopexy which might not be the classically prescribed approach. In addition, some 
patients were more likely to return for a follow–up due to the recurrence of prolapse. Moreover, this study was conducted on 
patients who attended only one health center, and all of them were operated on by only one surgeon, which may not allow for the 
generalization of our conclusion. Moreover, other confounding variables not included in this study such as; diabetic control and 
preoperative and postoperative HbA1c levels; were not considered in the analysis. Further multicenter studies are recommended.

Conclusions
The outcomes of Sacrocolpopexy in our study are comparable to those in previous studies. Diabetes and advanced age at 
the time of the surgery played a role in predicting recurrence. Sacrocolpopexy has a long–term profile of safety and 
efficacy. These findings could be viewed as a key to stratifying surgical plans for pelvic organ prolapse cases. Further 
multicenter studies are recommended to address more relevant information regarding sacrocolpopexy.
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POP, Pelvic organ prolapse; CARE, Colpopexy and urinary reduction efforts; SUI, stress urinary incontinence; KAMC, 
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