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Abstract
Introduction and hypothesis This retrospective cohort study is aimed at comparing outcomes and complications of laparo-
scopic sacrocolpopexy (LSC) with or without concomitant hysterectomy in the Hong Kong Chinese population.
Methods Women with stage II or above uterine or apical vault prolapse who underwent LSC with or without concomitant 
hysterectomy in a regional referral unit from 2007 to 2019 were included. The primary objectives were to compare the ana-
tomical outcomes by pelvic organ prolapse quantification system (POP-Q) and recurrence of apical vault prolapse (≥stage II). 
The secondary objective was to compare the functional outcomes and complications. Anatomical recurrence and incidence 
of mesh exposure were analyzed using the Kaplan–Meier method. Cox proportional hazard regression was performed to 
identify risk factors of anatomical recurrence.
Results Seventy-six women were included for analysis. The recurrence rate of apical vault prolapse was 3.9% after a median 
follow-up time of 83 months (20–190 months). A significant reduction of POP-Q scores of three compartments in both 
groups of women were demonstrated (p<0.001). There was no difference between the two groups in terms of functional 
outcomes and complications. 6.6% of women developed mesh exposure. The time to recurrence of apical vault prolapse 
was shorter in women who had LSC with prior hysterectomy (p =0.019). No risk factors were identified for recurrence of 
apical vault prolapse.
Conclusions Laparoscopic sacrocolpopexy with concomitant hysterectomy is comparable with LSC alone. The recurrence 
and complication rates are low. We suggest that LSC with concomitant hysterectomy might be offered to women with pelvic 
organ prolapse, with women’s preference taken into account.
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Introduction

Abdominal sacrocolpopexy is the gold standard for apical 
compartment vault prolapse with reported success rates of 
93–99% [1–3]. The incidence of apical compartment vault 
prolapse was reported to be 11.6% when hysterectomy is 
indicated for pelvic organ prolapse (POP), and 1.8% when 
hysterectomy is indicated for other benign diseases [4]. LSC 

is more favorable nowadays owing to the advantages of less 
operative blood loss and shorter hospital stay, whereas the 
outcomes and success rates (92–100%) were comparable 
with those of abdominal methods [5–8]. A prior publica-
tion from our unit reported that LSC is safe, with a 100% 
success rate after a median follow-up time of 32 months 
[8]. There is a lack of local data on long-term outcomes and 
complications of LSC.

Laparoscopic sacrocolpopexy is commonly performed 
with total hysterectomy for patients with POP in our local 
setting. The benefits are that future malignancies and regular 
cervical surveillance can be avoided. Hysterectomy at the 
time of prolapse repair is associated with a decreased risk of 
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future POP surgery by 1–3% [9]. We are aware that concerns 
remain about the adverse events following concomitant hys-
terectomy, especially the risk of mesh exposure. The overall 
rate of mesh exposure in LSC was reported to be 0.7–2%, 
which could increase four- to six-fold for patients undergo-
ing concomitant hysterectomy [10–14]. More blood loss, 
longer operative time, and surgical site infections were also 
reported [15]. There is a lack of literature comparing women 
who undergo LSC alone with those who have a concomitant 
total hysterectomy.

The aim of the study was to compare Chinese women 
who underwent LSC with concomitant hysterectomy or 
LSC alone in a regional referral center in Hong Kong. The 
anatomical and functional outcomes, and the intraoperative, 
perioperative, and postoperative complications, including 
mesh exposure, were evaluated.

Materials and methods

This is a retrospective cohort study conducted in a major 
regional referral center. All patients who underwent LSC for 
symptomatic uterine prolapse or apical compartment vault 
prolapse at the Department of Obstetrics and Gynaecology, 
United Christian Hospital, from January 2007 to December 
2019, were included. Patients with a history of prolapse sur-
gery using mesh, planned laparotomy with sacrocolpopexy, 
and/or an inability to give informed consent were excluded 
from analysis. This retrospective cohort study was approved 
by the Hospital Authority Cluster Research Ethics Commit-
tee [KC/KE-21-0009/ER-2].

Patients who were offered the option of LSC were those 
who presented with symptomatic stage II or above uterine 
or apical compartment vault prolapse, with or without con-
comitant anterior and posterior compartment prolapse, no 
fertility wish, and who were medically fit. The operative 
procedures were decided by urogynecology fellows. Demo-
graphic characteristics including age, parity, body mass 
index (BMI), information on urinary symptoms (stress 
incontinence, urge incontinence, voiding dysfunction), 
bowel symptoms, and urodynamic studies were recorded. 
Preoperative urodynamic studies were performed only when 
clinically indicated. Operative details including operative 
time, estimated blood loss, baseline POP quantification 
(POP-Q) assessment, and intraoperative complications were 
documented in the operative records.

All surgical procedures were led and performed by uro-
gynecologist fellows, urogynecology trainees under direct 
supervision of urogynecologists, and a consultant gynecolo-
gist who was experienced in advanced laparoscopic surgery. 
At the beginning, the anterior longitudinal ligament overly-
ing the sacral promontory was exposed and the peritoneum 
was incised and extended to the posterior vaginal wall along 

the right pelvic sidewall. The posterior vaginal wall was dis-
sected from the vaginal vault down to the perineal body as 
much as possible. Laparoscopic bilateral salpingo-oophorec-
tomy was performed if the patient agreed. For patients with 
uterine prolapse, vaginal hysterectomy was performed in the 
usual manner. After closing the vaginal wound, we returned 
to the laparoscopic procedure.

A polypropylene mesh Ultrapro Advance™ (Johnson 
& Johnson, Belgium) or Vypro II (Johnson & Johnson, 
Belgium) was placed to the posterior vaginal wall only. 
The distal part of the mesh was anchored 2 cm proximal 
to the perineal body and then the mesh was sutured to the 
posterior vaginal wall with non-absorbable sutures (Premi-
Cron® 0, or Ethibond 0) and Vicryl 0 absorbable sutures. 
The proximal part of the mesh was anchored to the anterior 
longitudinal ligament at the level of the promontory with-
out tension by two Ethibond 1 stitches. Finally, the mesh 
was covered with peritoneum and closed with continu-
ous sutures of Vicryl 2-0. If a cystocele or rectocele was 
present, colporrhaphy with native tissue repair would be 
performed. For patients with apical compartment vault pro-
lapse, colporrhaphy with native tissue repair is performed if 
a cystocele or rectocele is present after finishing the lapa-
roscopic procedure.

Patients were followed up at 1, 6, and 12 months after 
LSC and then annually. Patients who were lost to follow-up 
were invited back to the urogynecology clinic for routine 
assessment with written consent obtained. History taking 
and physical examinations were performed at all preopera-
tive and follow-up visits by urogynecologist fellows and 
trainees. Standard questions including painful symptoms, 
urinary symptoms, bowel symptoms, dyspareunia, vaginal 
bleeding were asked during history taking. Vaginal examina-
tion was performed for POP-Q assessment and examination 
for mesh complications according to the recommendations 
by International Continence Society and the International 
Urogynecological Association [16, 17].

Data including patient demographics and outcome were 
extracted from territory-wide electronic patient records and 
local records. Data were analyzed by the SPSS Windows 
version 25.0 (IBM, Armonk, NY, USA). Descriptive analy-
sis was used on demographic data. Paired t test was used 
for comparison between preoperative and postoperative 
POP-Q scores. Mann-Whitney U test was used for compari-
son between continuous variables, and Chi-squared test was 
used for categorical data. Kaplan–Meier method was used 
to analyze time-to-event data including recurrence of apical 
compartment vault prolapse (stage II or above). Cox propor-
tional hazard regression was used to investigate associations 
between recurrence and multiple factors. p values < 0.05 
were considered significant.

The aim of the study was to compare the outcomes and 
complications of LSC with concomitant hysterectomy or 
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LSC alone, with the null hypothesis being that there were 
differences between the two groups. The primary outcome 
measures were the preoperative and postoperative differ-
ence in POP-Q scores of three compartments (point C, 
Ba, and Bp), and the recurrence of apical vault prolapse. 
Improvement is considered achieved when there was a sig-
nificant reduction in POP-Q scores (p < 0.05). Recurrence 
was defined as point C ≥ −1 (stage II or above). Secondary 
outcome measures were the functional outcomes as well as 
mesh-related and other intraoperative, perioperative, and 
postoperative complications.

Results

A total of 76 women underwent LSC between January 2007 
and December 2019 at the Department of Obstetrics and 
Gynecology, United Christian Hospital. The median follow-
up time is 83 months (range: 20–190 months). Four patients 
(5.3%) were called back for review after loss to follow-up. 
The demographic data and preoperative characteristics are 
shown in Table 1. All our patients are Chinese in ethnicity. 
Twenty-eight women (36.8%) had prior hysterectomy before 
LSC and therefore presented with apical compartment vault 
prolapse, whereas 48 women (63.2%) had uterine prolapse. 
Women who were offered LSC owing to uterine prolapse 
were significantly younger than those with apical compart-
ment vault prolapse (p <0.001). There was no significant 
difference between the groups regarding the parity, body 
mass index, and pre-existing urinary symptoms.

Fifty-five women (72.4%) complained of urinary symp-
toms before LSC, including stress incontinence, urge 
incontinence, urgency, frequency, and voiding difficulties 

(Table 1). Seventeen women (22.4%) underwent urody-
namic studies before LSC, of whom 9 (11.8%) had uro-
dynamic stress incontinence, 2 (2.6%) had detrusor over-
activity, 4 (5.3%) had voiding dysfunction, and 2 (2.6%) 
had decreased bladder compliance. Those with urodynamic 
stress incontinence underwent concomitant tension-free 
vaginal tape surgery.

Preoperative POP-Q assessment was performed on all 
women and is shown in Table 2. All women who underwent 
LSC had apical compartment vault or uterine prolapse of 
stage II or above, and 50 women (65.8%) were stage III or 
above. In the group of uterine prolapse, 38 out of 48 women 
(79.2%) had uterine prolapse stage III or above. Sixty-six 
women (86.8%) underwent one or more concomitant surgi-
cal procedures at the time of LSC and are shown in Table 3.

The perioperative data are shown in Table 4. Women 
who had LSC due to uterine prolapse had significantly 
longer operative time, more blood loss, and subsequently 
longer length of stay in hospital. For intraoperative com-
plications, there were three cases of bladder injury. Two 
patients had a 1-cm bladder injury during dissection of the 
bladder away from the vaginal wall owing to adhesions of 
prior total abdominal hysterectomy. Both patients made a 
full recovery without any sequelae after 18 and 20 months’ 
follow-up respectively. One case was due to the insertion 
of tension-free vaginal tape in a patient with concomitant 
hysterectomy. The trocar was re-inserted without further 
bladder perforation. The patient was treated conservatively 
and made a full recovery without any sequelae after 176 
months’ follow-up. Immediate postoperative complications 
included 3 patients with postoperative fever. One woman 
had vault hematoma and another had wound infection at the 
vaginal vault after concomitant vaginal hysterectomy. Both 

Table 1  Demographic data and preoperative characteristics

BMI body mass index

Characteristics Total (N = 76) Apical compartment vault 
prolapse (n = 28)

Uterine prolapse (n = 48) p value

Age, mean (range) 58.5 (41–80) 63.5 (45–80) 55.7 (41–68) <0.001
Parity, mean (range) 2.7 (1–8) 3.1 (1–8) 2.5 (1–5) 0.190
BMI, mean (range), kg/m2 25.4 (19.7–32.6) 25.4 (19.8–29.8) 25.4 (19.7–32.6) 0.876
Pre-existing urinary symptoms, n (%) 55 (72.4) 21 (75) 34 (70.8) 0.695
  Stress incontinence, n (%) 27 (35.5) 11 (39.3) 16 (33.3) 0.601
  Urge incontinence, urgency, frequency, n (%) 23 (30.3) 9 (32.1) 14 (29.2) 0.785
  Voiding difficulties, n (%) 26 (34.2) 7 (25) 19 (39.6) 0.196
Constipation 0 0 0
Dyspareunia 0 0 0
Prior hysterectomy, n (%) 28 (36.8) 28 (100) 0
 Total abdominal hysterectomy, n (%) 15 (19.7) 15 (53.6) 0
 Vaginal hysterectomy, n (%) 12 (15.8) 12 (42.9) 0
 Total laparoscopic hysterectomy, n (%) 1 (1.3) 1 (3.6) 0
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were treated conservatively by antibiotics. There were no 
differences in complications between the two groups (see 
Table 6).

After a median follow-up of 83 months, significant 
improvement in all three compartments in terms of POP-Q 
after LSC was achieved for all patients (p<0.001). Similar 

findings were shown in women who underwent LSC alone 
(p<0.05) and women who underwent LSC with concomitant 
hysterectomy (p<0.001; Table 5).

Three women had recurrence of apical compartment vault 
prolapse, which was defined as stage II or above. All had 
prior hysterectomy and underwent LSC alone. The success 
rate was 96.1%. One woman had stage IV and two women 
had stage II apical vault prolapse. The first woman who had 
stage IV apical vault prolapse was identified at 6 months 
after LSC. She was put on a ring pessary afterwards. The 
second woman had stage II apical vault prolapse identi-
fied at 12 months after LSC. She had repeated anterior and 
posterior colporrhaphy at 31 months after LSC. The third 
woman had stage II apical vault prolapse identified at 29 
months after LSC. She could tolerate the symptoms and did 
not require operations or a ring pessary. A total of 2 out 
of 76 women required surgery for symptomatic recurrent 
anterior compartment prolapse, resulting in a reoperation 
rate of 2.6%.

Twenty women had urinary stress incontinence after 
LSC. Eight women had pre-existing symptoms before sur-
gery, whereas 12 women developed de novo urinary stress 
incontinence after surgery. One woman who had had pre-
existing symptoms underwent a tension-free vaginal tape 
procedure 9 years after LSC. Fourteen women had urinary 
urge incontinence, urgency, or frequency symptoms. Nine 
of them developed the symptoms after surgery. One woman 
had voiding difficulties with an occasional sense of incom-
plete emptying. Three women had occasional constipation 
after surgery without requiring any medical treatments. One 
woman complained of dyspareunia 6 months after surgery. 

Table 2  Preoperative Pelvic Organ Prolapse Quantification staging

Total (N = 76) Apical compart-
ment vault pro-
lapse (n = 28)

Uterine prolapse
(n = 48)

Apical compartment prolapse, n (%)
  No prolapse 0 (0) 0 (0) 0 (0)
  Stage I 0 (0) 0 (0) 0 (0)
  Stage II 26 (34.2) 16 (57.1) 10 (20.8)
  Stage III 20 (26.3) 8 (28.6) 12 (25)
  Stage IV 30 (39.5) 4 (14.3) 26 (54.2)

Anterior compartment prolapse, n (%)
  No prolapse 5 (6.6) 4 (14.3) 1 (2.1)
  Stage I 5 (6.6) 4 (14.3) 1 (2.1)
  Stage II 26 (34.2) 10 (35.7) 16 (21.1)
  Stage III 27 (35.5) 9 (32.1) 18 (23.7)
  Stage IV 13 (17.1) 1 (1.3) 12 (15.8)

Posterior compartment prolapse, n (%)
  No prolapse 12 (15.8) 6 (7.9) 6 (12.5)
  Stage I 3 (3.9) 2 (2.6) 1 (2.1)
  Stage II 23 (30.3) 11 (39.3) 12 (25)
  Stage III 25 (32.9) 9 (32.1) 16 (33.3)
  Stage IV 13 (17.1) 0 13 (27.1)

Table 3  Perioperative data on 
concomitant surgery

Total
(N = 76)

Apical compartment 
vault prolapse
(n = 28)

Uterine prolapse
(n = 48)

Concomitant surgeries, n (%) 66 (86.8) 18 (64.3) 48 (100)
Vaginal hysterectomy, n (%) 36 (47.4) 0 36 (75)
Laparoscopy-assisted vaginal hysterectomy, n (%) 12 (15.8) 0 12 (25)
Anterior colporrhaphy, n (%) 55 (72.4) 9 (32.1) 46 (95.8)
Posterior colporrhaphy, n (%) 7 (9.2) 6 (21.4) 1 (2.1)
Tension-free vaginal tape surgery, n (%) 13 (17.1) 3 (10.7) 10 (20.8)
Omentectomy and appendectomy, n (%) 1 (1.3) 0 1 (2.1)

Table 4  Perioperative data on laparoscopic sacrocolpopexy of women with apical compartment vault prolapse and uterine prolapse

Total (N = 76) Apical compartment vault 
prolapse (n = 28)

Uterine prolapse (n = 48) p value

Mean operating time, mean (range), min 306.5 (206–413) 274.3 (206–403) 325.3 (240–413) <0.001
Estimated blood loss, mean (range), ml 228.6 (10–2,500) 52.5 (10–200) 331.3 (42–2,500) <0.001
Mean hospital stay, mean (range), days 4.7 (2–13) 3.7 (2–6) 5.3 (2–13) 0.005
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Tenderness was detected at the posterior vaginal wall near 
the introitus at the anchoring site of the mesh (Table 6).

Regarding long-term complications, 5 women (6.6%) 
developed vaginal mesh exposure. Three out of 5 women 
underwent concomitant hysterectomy (Table 6). All patients 
underwent Vypro II mesh insertion. In women who under-
went concomitant hysterectomy with LSC, 3 out of 48 
(6.3%) developed mesh exposure. In women who had LSC 
only, 2 out of 28 (7.1%) suffered mesh exposure. The differ-
ence in mesh exposure rates between the two groups was not 
statistically significant (p=0.612).

Mesh exposures presented from 3 to 37 months after sur-
gery. Two women were managed conservatively with topical 
estrogen cream and 3 women required excision of exposed 
vaginal mesh. One woman had 1-cm mesh exposure at the 
vaginal vault, which was diagnosed 3 months after LSC. 
Excision of the exposed mesh was subsequently performed.

The second woman had 5-mm mesh exposure at the vagi-
nal vault, which was diagnosed 5 months after LSC. She 
was given topical estrogen cream initially. She developed 
vaginal bleeding on and off 20 months after LSC. Physical 
examination revealed granulation tissue growth at the lower 
edge of the defect. Excision of the exposed vaginal mesh 
was performed, and she remained asymptomatic afterward.

The third woman presented with vaginal bleeding 35 
months after LSC. One-centimeter mesh exposure at the 
vaginal vault was diagnosed and excision of the exposed 

mesh was performed. One woman (1.6%) had 2-mm-long 
non-absorbable vaginal suture exposure at the vaginal vault 
2.5 years after LSC. It was diagnosed on routine examina-
tion at follow-up and the suture was removed in the clinic.

Figure 1 shows the Kaplan–Meier survival curves for the 
occurrence of anatomical recurrence of apical compartment 
vault prolapse and mesh exposure. The time to recurrence of 
apical compartment vault prolapse was significantly shorter 
in the group of women who had LSC with prior hysterec-
tomy (p=0.019 by log-rank test). There was no difference 
between the two groups in the occurrence of mesh erosion 
(p=0.883 by log-rank test). Cox proportional hazard regres-
sion analysis showed that age, BMI, parity, preoperative 
POP-Q stage (apical compartment), and concomitant colp-
orrhaphy were not significant risk factors for recurrence of 
apical compartment vault prolapse; Table 7)

Discussion

The success rates for apical compartment prolapse after LSC 
were reported to be 92–98.5% with follow-up times ranging 
from 36 to 66 months [7, 18, 19]. The success rate in our 
cohort of patients is 96.1% after a median follow-up time 
of 83 months, which is comparable. The follow-up range 
was broad in our cohort, ranging from 20 to 190 months. 
Seventy-four percent of women (56 out of 76) completed 

Table 5  Comparison of the preoperative and postoperative pelvic organ prolapse-quantification (POP-Q) scores (mean ± SD) after a median 
follow-up of 83 months

Total (n = 76) Apical compartment vault prolapse (n = 
28)

Uterine prolapse (n = 48)

POP-Q (cm) Preoperative Postoperative p value Preoperative Postoperative p value Preoperative Postoperative p value

C (mean) 2.59±2.41 −5.39±1.91 <0.001 1.15±1.96 −4.48±2.68 <0.001 3.39±2.28 −5.90±1.05 <0.001
Ba (mean) 1.29±2.19 −1.68±1.48 <0.001 0.19±2.20 −0.85±1.79 0.028 1.90±1.95 −2.14±1.04 <0.001
Bp (mean) 1.03±2.53 −2.78±1.05 <0.001 0.19±2.04 −2.37±1.71 <0.001 1.49±2.67 −3.00±0.00 <0.001

Table 6  Functional outcomes and occurrence of mesh exposure of laparoscopic sacrocolpopexy

Total (N = 76) Apical compartment vault 
prolapse (n = 28)

Uterine prolapse
(n = 48)

p value

De novo urinary symptoms, n (%)
  Stress incontinence 12 (15.8) 3 (10.7) 9 (18.8) 0.354
  Urge incontinence, urgency, frequency 9 (11.8) 6 (21.4) 3 (6.3) 0.108
  Voiding difficulties 1 (1.3) 1 (3.6) 0 0.188

   Bowel symptoms, n (%) 2 (2.6) 1 (3.6) 1 (2.1) 0.725
   Dyspareunia, n (%) 1 (1.3) 1 (3.6) 0 0.188
   Bladder injury, n 3 2 1 0.630
   Vault hematoma/infection, n 2 0 2 0.274
   Mesh erosion, n (%) 5 (6.6) 2 (7.1) 3 (6.3) 0.612
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Fig. 1  Kaplan–Meier survival curves for a recurrence of apical compartment vault prolapse and b occurrence of mesh exposure. LSC laparo-
scopic sacrocolpopexy
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at least 36 months’ follow-up by the end of the study; thus, 
most women had a long-term follow-up.

The time to recurrence of apical compartment vault 
prolapse was 6–29 months, which was shorter in the LSC 
with prior hysterectomy group. Difficult adhesiolysis with 
suboptimal placement of the mesh and failure of mesh 
anchoring may have contributed. Pre-existing conditions 
such as levator avulsion, prolapse stage, and family history 
were suggested to be risk factors for prolapse recurrence 
after surgery [20]. The factor of concomitant hysterectomy 
was not included in the Cox proportional hazard regres-
sion analysis as the group has zero events. Thus, univariate 
analysis log-rank test was performed instead. We failed to 
identify other risk factors that may contribute to the recur-
rence, owing to the low incidence and small sample size. 
We reported a reoperation rate of 2.6% for recurrent anterior 
compartment prolapse, which is comparable with 2.9% in 
the prospective cohort study with a mean follow-up of 60 
months by Sarlos et al. [18].

Regarding the POP-Q scores, our results are compara-
ble with previous studies. There is significant improvement 
of all three compartments after a median follow-up time of 
83 months. Our mean POP-Q score of point C was −5.4, 
compared with −6.2 after a mean follow-up of 60 months 
reported by Sarlos et  al. [18]. In the randomized study 
comparing LSC with vaginal mesh surgery after a median 
follow-up of 2 years by Maher et al., they reported mean 
POP-Q scores −2.2 and −2.3 for points Ba and Bp, com-
pared with our results of −1.7 and −2.8 respectively [11]. 
Our results showed that LSC has excellent anatomical out-
come, even in the long term.

We found that the overall mesh exposure rate was 6.6% 
with Vypro II mesh in our cohort, and 6.3% (3 out of 48) 
in the group of women with LSC and concomitant hyster-
ectomy. Some studies reported similar rates of mesh expo-
sure when concomitant hysterectomy was performed with 
LSC (4.9–8.6%) [15, 21, 22]. Possible explanations for 
the higher rate of mesh exposure for concomitant hyster-
ectomy could be the introduction of vaginal flora into the 
surgical bed and devascularization of the vaginal cuff. We 
found no significant difference in the rate and occurrence of 
mesh exposure between the two groups of women. Previous 

studies suggested supracervical hysterectomy or sacrocol-
pocervicopexy when hysterectomy is indicated during LSC, 
but development of cervical dysplasia and elongation has to 
be considered [14, 22]. Our study may be underpowered to 
detect a statistical difference in mesh exposure rates, owing 
to the small sample size and low rate of mesh exposure in 
each group.

There is increasing concern regarding whether the uterus 
should be preserved in POP repair surgery. Uterine-pre-
serving surgeries decrease operative time, blood loss, mesh 
exposure, have no difference, or even better anatomical and 
functional outcomes than concomitant hysterectomy [23, 
24]. The decision on whether the uterus should be preserved 
depends on the presence of uterine abnormalities, patient’s 
preference, and surgeon’s experience. LSC and concomi-
tant hysterectomy in our cohort involve a longer operative 
time, more blood loss, a and longer hospital stay, although 
the higher number of concomitant procedures performed in 
this group of women may have contributed to this. Uterine-
preserving LSC can be an option for women in our locality. 
Future comparative studies on outcomes between hysterec-
tomy and uterine-preserving surgery for our local patients 
are needed.

The strength of our study is the long-term follow-up. Our 
study is among those with a long follow-up interval regard-
ing the Chinese population. The standardized follow-up 
intervals are another strength of our study, and allow us to 
detect long-term complications in asymptomatic patients. 
Patients underwent routine history taking and examination 
by urogynecologist fellows and trainees; thus, the assess-
ment is more accurate and consistent. The techniques for 
LSC were uniform and consistent among surgeons, as the 
surgery was led and mainly performed by the urogynecol-
ogy team.

We are aware of the limitations of our study. The rela-
tively small sample size is limited by the design of single-
center study. The length of follow-up can be longer to detect 
a more accurate mesh exposure rate. LSC has a long learning 
curve; thus, bias may have been introduced and affected the 
outcomes. Moreover, we did not apply validated question-
naires during follow-up to assess the functional outcomes 
and changes in quality of life.

Table 7  Cox proportional 
hazards regression analysis 
of risk factors in recurrent 
apical compartment vault 
prolapse after laparoscopic 
sacrocolpopexy

POP-Q pelvic organ prolapse-quantification

Variables Hazard ratio 95% Confidence interval p value

Age 1.375 0.985–1.920 0.061
BMI 0.979 0.526–1.822 0.947
Parity 1.056 0.317–3.515 0.929
Preoperative POP-Q stage (apical 

compartment)
1.931 0.765–4.872 0.163

Concomitant colporrhaphy 1.688 0.043–65.757 0.779
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In conclusion, LSC with concomitant hysterectomy is 
comparable with LSC alone in terms of anatomical and 
functional outcomes and complication rates. The recurrence 
and complication rates are low after a median follow-up of 
83 months. Our data suggest that LSC with concomitant 
hysterectomy can be offered to women with pelvic organ 
prolapse, with women’s preference taken into account.
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