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Abstract 

Background: Vaginal surgery was the traditional way to manage uterovaginal 

prolapse. However, it has a high rate of recurrence.  

Objectives: this study aimed to compare the outcomes of abdominal hysterectomy 

and sacrocolpopexy using short and long vaginal mesh arms in women with 

uterovaginal prolapse. 

Patients and Methods: We conducted a retrospective cohort study of women with 

uterovaginal prolapse. The study included 185 patients. The patients were divided into 

two groups. Each patient underwent abdominal hysterectomy and sacrocolpopexy. 

Sacrocolpopexy was done using a Y-shaped polypropylene mesh. The posterior arm 

was fixed to the posterior vaginal wall down to the level of the levatorani. The 

anterior arm was fixed to the anterior vaginal wall to a variable distance of 2 to 3 cm 

in the short arms group or down to the trigone in the long arms group.   

Results: The use of long arms mesh was associated with significantly lower rate of 

recurrence. Eighty percent of recurrence occurs in the short arm group. In 

comparison, 20% of recurrence occurs in the long arm group. There was no repeat 

surgery in the long arms group compared with 4% in the short arms group.    

Conclusion: In women with uterovaginal prolapse, abdominal hysterectomy and 

sacrocolpopexy using long vaginal mesh arms appears to result in a lower rate of 

recurrence compared to abdominal hysterectomy and sacrocolpopexy using short 

vaginal mesh arms. 
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Introduction 
For a long time, vaginal hysterectomy and 

vaginal repair have been adopted as a standard 

of care for women with uterovaginal prolapse. 

However, vaginal surgery is associated with 
recurrence in more than one-third of 

patients(Friedman et al., 2018). Studies have 

found that sacrocolpopexy has a lower rate of 

vault prolapse compared with native vaginal 
repair (Siddiqui et al., 2015). However, the 

ability of sacrocolpopexy to prevent recurrent 

anterior or posterior vaginal wall prolapse is 

low(Ismail, 2007; Guiahi et al., 2008; 
Rahmanou et al., 2015). To overcome this 

disadvantage, many gynecologists perform 
tailored management with concomitant vaginal 

repair according to their judgment during the 

perioperative period(Ismail, 2007; Demirci et 

al., 2014). However, a cohort study conducted 
over 5 years found a counterproductive effect 

of concomitant vaginal wall repair. Recurrent 

posterior vaginal wall prolapse after 

sacrocolpopexy with or without a concomitant 
posterior vaginal wall repair was found to be 

27% and 4%, respectively(Grimes et al., 

2014). A recent audit found that recurrence 

may be related to the length of the vagina 
covered by mesh.(Wong et al., 2017) Until 
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now, there have been sparse data to answer the 

question of whether sacrocolpopexy is 
sufficient to prevent recurrent vaginal wall 

prolapse. In this study, we retrospectively 

compared the outcomes of total abdominal 

hysterectomy and sacrocolpopexy using short 
and long vaginal mesh arms in women with 

uterovaginal prolapse. 
 

Patients and methods 
The ethical committee of the Qena Faculty 

of Medicine, South Valley University, Qena, 

Egypt, approved this retrospective cohort 

study. 
Data were collected from the hospital records 

of patients who had undergone surgery in the 

Department of Obstetrics and Gynecology, 

South Valley University, Qena, Egypt; 
between January 2016 and December 2019. 

Follow-up data were collected until December 

2020. The inclusion criteria were (1) non-

hysterectomized and (2) pelvic organ prolapse 
quantification (POP-Q) stage 3 or 4 

uterovaginal prolapse. Women who opted to 

retain the uterus and women who were deemed 

unfit for lengthy surgery were excluded. 
We divided the patients into two groups, and 

both groups underwent total abdominal 

hysterectomy and sacrocolpopexy using a 

polypropylene mesh. The short arm group was 
done by general gynecologist-led team in 

South Valley University hospitals. They 

followed the standard technique of short arms. 

The long arm group was done by gynecologic 
oncologist-led team in South Valley University 

hospitals. They followed the long arms 

technique. 

The mesh was Y-shaped, with the main stem 
of the “Y” mesh sutured to the anterior 

longitudinal ligament of the fifth lumbar 

vertebra and the sacral promontory using non-

absorbable sutures. The two arms of the “Y” 
mesh were sutured to the vagina. The posterior 

arm was fixed to the posterior vaginal wall 

down to the level of the levatorani. The limit 

of the dissection in the vesicovaginal plane 
was down to a variable distance of 2 to 3 cm in 

the short arm group or down to the entrance of 

the ureter into the bladder after deroofing and 

lateralization of the ureters in the long arm 
group (Figs. 1 and 2). The anterior arm was 

fixed to the anterior vaginal wall to a variable 

distance of 2 to 3 cm in the short arm group or 
down to the trigone in the long arm group. The 

mesh was sutured to the anterior and posterior 

vaginal wall using nonabsorbable sutures. 

Lastly, we sutured the peritoneum over the 
mesh.  

The primary outcome was the recurrence rate, 

and secondary outcomes were operative and 

postoperative complications. Objective 
recurrence was defined according to the 

International Urogynecological Association as 

any prolapse point below the hymen (POP-Q ≥ 
Stage 2b) for objective recurrence or as any 
symptoms related to prolapse for subjective 

recurrence.(Ismail et al., 2016) Subjective 

failure was defined as positive response to 

questions 2 or 3 on the Pelvic Floor Distress 
Inventory Questionnaire-20 (PFDI-

20).(Barber et al., 2001). 

 

Figure 1.Dissection in the vesicovaginal 

space down to the level of ureteric entrance 

into the bladder. 
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Figure 2.Diagram of mesh insertion in the 
long arm group.Dissection in the 

vesicovaginal space down to the level of the 

trigone.  Dissection in the rectovaginal space 

down to the level of the levatorani 
 

Patient’s satisfaction was measured by the 

surgical satisfaction questionnaire SSQ-8 at 

the end of the follow up. (Haff et al., 2011) 
The statistical analysiswas performed using 

SPSS (version 24; IBM-SPSS, Chicago, IL). 

Student’s t test was used to compare means, 

and the chi-squared test was used for 
categorical data. Binary logistic regression 

anlaysis was used to control for confounding 

affecting the outcome. Pvalues were 

considered significant at 0.05 and highly 
significant at 0.001. 

 

Results 
We identified 227 potential patients. Follow-
up data were incomplete for 42 patients, and 

those patients were excluded. We included 100 

patients in the short arm group and 85 patients 

in the long arm group. The analysis of the 
baseline characteristics (Table 1) indicated that 

women in the long arm group were 

significantly older than those in the long arm 

group. Both groups were comparable 
regarding body mass index, parity, smoking 

status, chronic constipation, chronic cough, 

and the preoperative hemoglobin. Preoperative 

serum albumin was significantly higher in the 
short arm group. There was significant 

difference as regards the stage of prolapse 

between the two groups. Most (86%) of the 

women in the short arm group had POP-Q 
stage 3 uterovaginal prolapse, and most (73%) 

of the women in the long arm group had POP-

Q stage 4 uterovaginal prolapse. 

 

Table 1.Preoperative data 

 Short arms group 

(n=100) 

Long arms group 

(n=85) 

P value 

Age: mean ± SD  59.6 ± 6.2 64.6 ± 7.5 <0.001 

Parity: median (range) 4 (3-7) 4 (3-7) 0.9 

BMI: mean ± SD  27.2 ± 3.9 27.8 ± 3.8 0.3 

Smoking 6% 3.5% 0.4 

Chronic cough 9/100 (9%) 9/85 (10.6%) 0.7 

Chronic constipation  14/100 (14%) 13/85 (15.2%) 0.6 

POP-Q stage of prolapse    
0.008  Stage 3 86/100 (86%) 23/85 (27%) 

 Stage 4 14/100 (14%) 62/85  (73%) 

Haemoglobin (g/dl) 11.12 ± 0.5 11.13 ± 0.5 0.9 

Serum albumin 3.8 ± 0.8 3.5 ± 0.9 0.003 

 

Tables 2 and 3 indicate that the mean duration 

of the operative procedure in the short arm 
group was 133 minutes. This was significantly 

shorter than the mean duration in the long arm 

group (164 min). There was no significant 

difference in blood loss between the two 
groups, with a mean blood loss of 671 ml in 

the short arm group and 664 ml in the long 

arm group. There were no reported intestinal, 
bladder, ureteric, or vascular injuries in either 

group. The mean duration of follow-up was 

26.5 months in the short arm group and 22.1 

months in the long arm group. The duration of 
follow-up was not significantly different 
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between the two groups. The patients in the 

long arms group have significantly higher 
satisfaction rate. The recurrence rate was 2.3% 

(two patients) in the long arm group (cystocele 

in one patient and rectocele in another patient). 

Both patients were within the first year, had 
POP-Q stage 1, and did not have repeat 

surgery. By comparison, the objective 

recurrence rate was 8% in the short arm group, 

and the rate of repeat surgery was 4%. There 
was no vault prolapse in either group. 

Moreover, mesh erosion was seen in only 1 

patient (at the apical part) among the 85 in the 

long arm group. Mesh erosion was observed 2 
months after the surgery and treated 

conservatively by local care for 4 weeks. 

Finally, there were no significant differences 

regarding postoperative wound infection, new-
onset stress incontinence, new-onset urge 

incontinence, new-onset chronic constipation, 

new-onset dyspareunia, new onset lumbar 

pain, or venous thromboembolism between the 
two groups. 

 
 

Table 2.Operative and post-operative data/complications 

 Short arms 

group (n=100) 

Long arms 

group (n=85) 

P value 

Operative time (minutes): mean ± SD 133 ± 28  164 ± 30 <0.001* 
Blood loss (ml): mean ± SD 664 ± 293 671 ± 281 0.5 

Visceral# injury 0% 0% - 

Duration of follow up (months): mean ± SD 26.5 ± 5.9 22.1 ± 6.2 0.1 

New onset stress incontinence: number (%) 3/100 (3%) 2/85 (2.3%) 0.7 

New onset urge incontinence 0/100 (0%) 1/85 (1.2%) 0.3 

New onset chronic constipation: number (%) 0/100 (0%) 2/85 (2.3%) 0.1 

New onset dyspareunia: number (%) 2/100 (2%) 1/85 (1.2%) 0.6 

New onset lumbar pain 4/100 (4%) 2/85 (2.3)% 0.5 

Objective recurrence 8/100 (8%) 2/85 (2.3%) <0.001* 

Repeat surgery 4/100 (4%) 0/85 (0%) <0.001* 

Satisfaction: number (%)  80/100 (80%) 78/85 (91.7%) 0.02* 

Mesh erosion 1/85 (1.2%) 0/85 (0%) 0.3 

Wound infection: number (%) 3/100 (3%) 2/85 (2.3%) 0.7 

Venous thromboembolism: number (%) 2 (2%) 1 (1.2%) 0.6 
#visceral injury: intestinal, bladder, vascular injury 

Table 3. Classification and management of recurrence 

 Short arms 
group (n=100) 

Long arms 
group (n=85) 

Recurrence according to definition   

 Subjective recurrence 10/100 (10%) 2/85 (2.3%) 

 Objective recurrence 8/100 (8%) 2/85 (2.3%) 

Objective recurrence according to time   

 Recurrence within  first year  4/100 (4%) 2/85 (2.3%) 

 Recurrence within second year 2/100 (2%) 0/85 (0%) 

 Recurrence within third year 2/100 (2%) 0/85 (0%) 

Recurrence according to site     

 Anterior vaginal wall 6/100 (6%) 1/85 (1.17%) 

 Posterior vaginal wall 2/100 (2%) 1/85 (1.17%) 

 Apical prolapse 0/100 (0%) 0/85 (0%) 

Management of recurrence   
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Anterior colporrhaphy 4/100 (4%) 0/85 (0%) 

Posterior colporrhaphy 0/100 (0%) 0/85 (0%) 

Sacrocolpopexy 0/100 (0%) 0/85 (0%) 

 

The Binary logistic regression analysis in table 

4 showed that only the technique of the 

surgery was significantly associated with the 
objective recurrence. Eighty percent of 

recurrence occurs with the short arm group. In 

comparison, 20% of recurrence occur with the 

long arm group. Other factors have no effect 
on recurrence. The perioperative factors 

including age, parity, BMI, stage of prolapse, 

preoperative serum albumin, preoperative 

hemoglobin, operative time, constipation, 
cough, smoking, and intraoperative blood loss 

did not significantly affect the recurrence rate.  

 

 

 

Table 4.Comparison between women according to objective recurrence using binary logestic 

regression analysis 

 Recurrence  

(n=10) 

No recurrence 

(n=175) 

P value 

Age in years: mean (SD) 61 (7.2) 62 (8.5) 0.6 

BMI mean (SD) 28 (4.6) 27 (3.8) 0.2 

Hb in g/dl: mean (SD) 11 (0.6) 11.1 (0.5) 0.4 

Alb in mg/dl:  mean (SD) 3.7 (0.7) 3.5 (0.6) 0.3 

Operative time in minutes  (SD) 147 (53) 147 (32) 0.9 

Blood loss in ml : mean (SD) 750 (246) 662 (289) 0.3 

Follow up in months: mean (SD) 19.5 (7.6) 18.1 (5.9) 0.5 

Parity: number (%)   0.8 

 Parity 1 0 4/175 (2.2%) 

 Parity 2 1 32/175 (18.2%) 

 Parity 3 5 73/175 (41.7%) 

 Parity 4 3 49/175 (28%) 

 Parity 5 0 21/175 (12%) 

 Parity 6 1 3/175 (1.7%) 

 Parity 7 0 3/175 (1.7%) 

Smoking: number (%)   0.99 

 Yes 0/10 (0%) 7/175 (4%) 

 No 10/10 (100%) 168/175 (96%) 

Cough: number (%)   0.9 

 Yes 1/10 (10%) 17/175 (9.7%) 

 No 9/10 (90%) 158/175 (90.3%) 

Constipation: number (%)   0.7 

 Yes 1 (10%) 7/175 (4%) 

 No  9 (90%) 158/175 (96%) 

Stage: number (%)   0.2 

 Stage 3 6/10 (60%) 103/175 (58.9%) 

 Stage 4 4/10 (40%) 72/175 (41/1) 

Technique: number (%)   0.04 

 Short arms mesh 8/10 (80%) 92/175 (52.5) 

 Long arms mesh 2/10 (20%) 83/177 (47.5) 
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Discussion 
The ability of sacrocolpopexy to prevent 
recurrent cystocele or rectocele is low.(Ismail, 

2007;Guiahi et al., 2008;Rahmanou et al., 
2015) We conducted a retrospective analysis 

of 185 patients with uterovaginal prolapse who 
underwent sacrocolpopexy using two different 

techniques of vaginal vault fixation: long and 

short mesh arms. Analyses of the preoperative 

risk factors for recurrence in the two groups 
showed that most of the women in the long 

arm group were in stage 4 (complete 

procedentia), whereas most of the women in 

the short arm group were in stage 3. Other risk 
factors were not significantly different in the 

two groups. Our study demonstrated that the 

mean duration of surgery was longer by 31 

minutes in the long arm group than that of the 
short arm group. However, this disadvantage 

was not associated with a significant 

difference in blood loss in either group. The 

mean duration of surgery and the mean amount 
of blood loss in both groups were slightly 

higher than the reported duration of surgery 

and the amount of blood loss in total 

abdominal hysterectomy.(Fatania et al., 2014) 
The amount of blood loss in our study is twice 

that reported in studies of abdominal 

sacrocolpopexy without a concomitant 

hysterectomy and more than 6 times higher 
than that reported in studies using laparoscopic 

sacrocolpopexy without concomitant 

hysterectomy.(Coolen et al., 2017)The higher 

blood loss in our study is explained by the 
blood loss associated with the abdominal 

hysterectomy and the dissection needed for the 

placement of the mesh. 

Mesh erosion was seen in only 1 of the 85 
patients in the short arm group, representing a 

rate of 1.2%. This compares favorably with 

studies that found a 0% to 5% rate of mesh 

erosion at 1 year and 10.5% at 7 years of 
follow-up.(Coolen et al., 2017;Nygaard et al., 

2013) During the period of follow-up, which 

ranged from 1 to 4 years, the recurrence rate 

was significantly higher in the short arm 
group. This difference is an underestimation, 

as most of patients in the long arms group had 

stage 4 uterovaginal prolapse. Additionally, 

there were no cases of reoperation seen in the 

long arm group. By comparison, reoperation 

was seen in 4% of the short arm group. We did 
not have any cases of vault prolapse in either 

group. Many of the reported studies have also 

demonstrated a success rate near 100% for 

sacrocolpopexy with regard to vault 
prolapse.(Barrington et al., 2000;Puri et al., 

2019) The primary weak point with 

sacrocolpopexy was related to the occurrence 

of cystocele or rectocele or both, which may 
be partially related to how far the mesh goes 

down along the vaginal wall.(Wong et al., 

2017) Unfortunately, this length was either a 

few centimeters or was not mentioned at all in 
most reported studies.(Guiahi et al., 

2008;Biler et al., 2018;Brito et al., 

2016;Grimes et al., 2014) In our study, only 

the technique of the surgery was significantly 
associated with the objective recurrence. 

Eighty percent of recurrence occurs with the 

short arm group. In comparison, 20% of 

recurrence occurs with the long arm group.   

Limitations 
This study has the inherent limitations of the 

retrospective design, primarily the selection 

bias. The selection erred in the allocation of 
women with a higher risk for recurrence in the 

long arm group. This is evident as the prolapse 

stage and parity were higher than in the short 

arm group. However, the regression analysis 
showed that this difference is not significant. 

In addition, the long arm group demonstrated a 

higher success rate. This means that in the 

absence of selection bias, the difference might 
be magnified. 

 Further research with a large 

prospective study is required to compare the 

outcome of sacrocolpopexy in non-
hysterectomized women with uterovaginal 

prolapse using long vaginal mesh arms. 
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