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Abstract
Introduction and hypothesis The surgical treatment of pelvic organ prolapse (POP) is associated with specific complications.
Our primary objective was to assess the recurrence requiring reoperation after prolapse surgery, and our secondary objectives
were to assess the early complications and secondary surgery for urinary incontinence.
Methods Retrospective study of a population-based cohort of all hospital or outpatient stays including POP surgery from
2008 to 2014, using the French nationwide discharge summary database. We calculated the rates of hospital readmission
following surgery as well as the rates of reoperation for recurrent prolapse and subsequent procedures performed for
urinary incontinence.
Results A total of 310,938 patients had undergone surgery for POP. Two hundred fourteen (0.07%) patients died, and
0.45% were admitted to an intensive care unit; 4.4% of the patients underwent surgery for the recurrence of prolapse.
Concomitant hysterectomy in the first surgery was associated with a significantly lower risk of POP surgery recurrence:
(hazard ratio (HR) [95% confidence interval (CI)] = 0.51 [0.49; 0.53]). A total of 1386 (2.5%) patients were readmitted to
the hospital for early (30-day) complications of prolapse surgery. The most frequent reasons for early readmission were
local infection (32.8%), hemorrhage (21.4%) and pain (17.2%). Risk factors for complications were obesity, hospitals with
low levels of activity and associated incontinence surgery; 4.6% of the patients required secondary surgery for urinary
incontinence; obesity was a risk factor (HR [95% CI] = 1.12 [1.01; 1.24]), and the vaginal route was a protective factor
(odds ratio = 1.86 for laparoscopy, 1.44 for laparotomy and 1.25 for multiple approaches).
Conclusions POP surgery is associated with low rates of complication and recurrence. Complications occurred most commonly
following combined surgeries for both prolapse and incontinence and in hospitals with low surgical volumes. Concomitant
hysterectomy appears to be protective for the need for additional prolapse surgery, and the vaginal route leads to a lower
frequency of secondary surgery for urinary incontinence.
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Abbreviations
aHR Adjusted hazard ratio
CCAM Classification Commune Des Actes Médicaux
CI Confidence interval
HR Hazard ratio
ICD-10 International Classification

of Diseases, 10th edition
POP Pelvic organ prolapse
SD Standard deviation
SUI Stress urinary incontinence
UI Urinary incontinence

Introduction

Pelvic organ prolapse (POP) is a common type of pelvic dis-
order in women; it occurs in almost 50% of parous women,
and one in ten of these cases may need surgical treatment [1,
2]. Prolapse is not life-threatening, and so prolapse surgery has
a functional objective; as such, the associated risks and bene-
fits must be accurately evaluated.

Patients undergoing POP surgery are at risk of early or late
complications, which can cause major functional disorders that
require readmission to hospital and (in some cases) further sur-
gery [3]. The overall complication rate varies markedly from one
study to another (3.4% [4] to 40% [5]). A number of risk factors
for complications have been identified: previous prolapse sur-
gery, obesity, menopause, tobacco consumption, concomitant
hysterectomy, certain surgical operations, inexperienced surgeon
and the concomitant correction of several prolapses [3, 5–7].

Most studies have focused on a specific surgical technique,
and few have provided a comprehensive overview of compli-
cations of prolapse surgery (i.e., after various surgical tech-
nique and at various follow-up times after surgery) [1, 2, 5].

The objective of the present study was to evaluate the in-
cidence of and risk factors for mid- and long-term recurrences
of prolapse requiring further surgery and, second, early com-
plications of POP surgery requiring readmission to hospitali-
zation and secondary surgery for urinary incontinence (UI).

Materials and methods

We analyzed the French national discharge summary database
(Programme de Médicalisation des Systèmes d’Information) [8],
and a unique anonymous identifier enables linking the different
inpatient stays of a given patient, across the country and in dif-
ferent healthcare settings. This database is exhaustive and con-
tains all the discharge summaries from all non-profit and for-
profit acute care hospitals in France (discharge summaries are
the basis of hospital funding). Each summary contains adminis-
trative and demographic data (the patient’s age, gender, admis-
sion date, etc.), the primary and secondary diagnoses (coded

according to the International Classification of Diseases; 10th
Edition [9]) and diagnostic and medical procedures [coded using
the French Classification Commune des Actes Médicaux
(CCAM)] classification [10].

We performed a retrospective study of a population-
based cohort by selecting all the inpatient stays that includ-
ed POP surgery between 2008 and 2014 The surgical pro-
cedures included anterior colpoperineorrhaphy (cystocele
surgery), posterior colpoperineorrhaphy (rectocele sur-
gery), Richter’s sacrospinous ligament fixation (with or
without Douglas resection), Lefort colpocleisis, laparo-
scopic or open sacrocolpopexy (with or without hysterec-
tomy), and laparoscopic or open rectopexy (we cannot in-
dividualize mesh surgeries because of some common
CCAM codes between mesh or non-mesh surgeries). In
some cases, several of these interventions were combined.
The corresponding CCAM codes for these procedures are
listed in the Supplementary Material. Men and patients
under the age of 18 were excluded.

We used diagnostic and procedural codes to group patients
into clinically intelligible groups. The patients were followed up
for as much as 7 years after the initial prolapse surgery; hospital
readmissions (including those to other institutions) were ana-
lyzed, and complication and reoperation rates were calculated.

We used the vaginal approach as the reference for calculat-
ing the hazard ratios (HRs) because it was the most common
surgical approach route in our study, it has been well charac-
terized since the advent of prolapse surgery, and it is relevant
for comparison with all the other approaches.

Descriptive statistics were calculated for the variables of in-
terest. Continuous variables were quoted as the mean ± standard
deviation (SD). Non-normally distributed data were described as
the median [interquartile range]. The 95% confidence interval
(CI) was calculated using the central limit theorem. Categorical
variables were quoted as the frequency (percentage). The 95%CI
was calculated using the binomial distribution method. The chi-
squared test or Fisher’s exact test was used to compare categor-
ical variables. The Welch two-sample t-test and an analysis of
variance were used to compare means. Readmissions and
reoperations were studied as censored variables. Cox models
were used to search for risk factors among all the available var-
iables. Hazard ratios were reported with their 95%CI. Regarding
hospital readmission within 30 days of the initial prolapse sur-
gery, the event was analyzed as a binary variable, a logistic
regression was used to search for risk factors, and odds ratios
were reported with their 95% CI.

All tests were two-sided, and the threshold for statistical
significance was set to p < 0.05. All p values < 10−10 are
reported here as “p = 0.”

There were no missing data.
This observational study consisted of a secondary use

of nationwide anonymous data. It was performed within
the frame of a specific French national regulation. A

1756 Int Urogynecol J (2020) 31:1755–1761



national authorization was therefore obtained from the
CNIL, and no IRB advice was necessary.

Results

The database comprised 181,971,138 inpatient stays between
1 January 2008 and 31 December 2014. Of these, 310,938
(0.17%) corresponded to POP surgery.

As shown in Table 1, the mean ± SD age of the patients
having undergone POP surgery was 62.7 years, and 97.8% of
the hospitalizations were inpatient stays (i.e., conventional
hospitalization). The prevalences of chronic conditions were
as follows observed: 5.4% for cardiovascular disease, 4.9%
for diabetes, 4.2% for obesity and 2.6% for respiratory insuf-
ficiency. Regarding the surgical approach, a vaginal approach
was used in 54.9% of the patients, whereas 24.3% had under-
gone laparoscopic surgery, 11.6% had undergone laparotomy,
and an anal approach was used in 5.6%. Two or more ap-
proaches were used with 3.7% of the patients. Overall,
39.0% of the patients had undergone hysterectomy at the same
time as prolapse surgery.

POP surgery was associated with concomitant urinary in-
continence surgery in 29.4% of cases.

Immediate postoperative complications included the need for
intensive care in 1386 patients (0.45%); additionally 214 patients
died during the initial hospital admission for surgery (0.07%).

Regarding the rate of recurrence of prolapse requiring
additional surgery, we observed a rate of 0.10% (2.02% at
1 year after the initial surgery and 5.8% at 5 years)
(Fig. 1). Compared with the vaginal approach, laparo-
scopic and laparotomic approaches protected against the
recurrence of prolapse (Table 2). Concomitant hysterecto-
my (aHR = 0.51) and the year of surgery (aHR = 0.98)
were also found to protect against recurrence (Table 2).
A hospital’s annual prolapse surgical volume was not sig-
nificant regarding recurrence rates (number of acts of pro-
lapse surgery per year per hospital).

Regarding early complications, 2.5% of the patients
were readmitted to hospital within 30 days of prolapse
surgery (Table 3). The most frequent causes of readmis-
sion hospitalization were local infection (31%), hemor-
rhage (20.3%), pain (16.3%) and postoperative care (uri-
nary cathether, wound local care, sutures, pads, oversight)
(15.8%).

Factors associated with hospital readmission for early
complications are listed in Table 4. On one hand, a high

Table 1 Description of the population

n % or ± SD

Age (mean, in years) 62.7 ± 13.5

Length of hospital stay (mean, in days) 5.9 ± 3.3

Type of hospitalization

Inpatient stay/conventional hospitalization 304,001 97.8

Ambulatory care 6937 2.2

Mortality 214 0.1

Critical care/intensive care units 1386 0.5

Approach in the initial prolapse surgery

Vaginal 170,610 54.9

Laparoscopy 75,430 24.3

Laparotomy 35,942 11.6

Anal 17,493 5.6

Multiple 11,463 3.7

Concomitant hysterectomy 121,318 39.0

Laparoscopy 3.0

Laparotomy 8.0

Vaginal 27.0

Associated surgery for SUI* 91,523 29.4

Comorbidities

Obesity 13,175 4.2

Respiratory failure 7927 2.6

Cardiac failure 16,899 5.4

Diabetes 15,236 4.9

*SUI stress urinary incontinence
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Fig. 1 Hospital readmission for
the recurrence of pelvic organ
prolapse, as a function of the
surgical approach (n = 13,600)
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surgical volume (defined as > 50 operations per year per
establishment) appeared to be a protective factor (com-
pared with < 20 operations per year) as was ambulatory
care and older age at the time of surgery. On the other
hand, concomitant surgery for UI (adjusted HR (aHR)
[95% CI] = 1.09 [1.04; 1.15]) and obesity (aHR 1.14
[1.03; 1.26]) were risk factors of complication, along with
a greater length of hospital stay.

When we focused on the rate of UI surgery after the
initial prolapse surgery, we observed that this event oc-
curred in 2.25% of patients at 6 months, in 3.56% at 1
year and in 6.04% at 5 years. There were 10,964
reoperations for de novo UI (SUI) (5.0%) (Table 5).
Again, concomitant hysterectomy appeared to be a protec-
tive factor (aHR [95% CI] = 0.76 [0.73; 0.80]) (Table 5).
In contrast, laparoscopy (aHR [95% CI] 1.82 [1.74;
1.91]), laparotomy (aHR [95% CI] = 1.44 [1.31; 1.58])
and multiple approaches in prolapse surgery (aHR 1.25
[1.13; 1.38], relative to the vaginal route, age (for a 10-

year increment) and obesity, were risk factors for second-
ary surgery for UI (Table 5 and Fig 2).

Discussion

Surgery for the recurrence of prolapse concerned 4.4% of the
women (from 0.1% at 1 month to 5.8% at 5 years).
Concomitant hysterectomy during the initial surgery was as-
sociated with a significantly lower risk of prolapse recurrence
needing secondary prolapse surgery (aHR [95% CI] = 0.51
[0.49; 0.53]).

We observed a total of 7802 (2.5%) hospitalizations for
complications within the first month post-surgery. The most

Table 2 Risk factors for the recurrence of prolapse (n = 13,600)

aHR 95% CI

Initial surgical approach

Vaginal 1

Laparoscopy 0.62 [0.59; 0.65]

Laparotomy 0.63 [0.59; 0.67]

Anal and perineal 1.50 [1.42; 1.60]

Two or more approaches 0.94 [0.87; 1.03]

Concomitant hysterectomy 0.51 [0.49; 0.53]

Year of initial prolapse surgery 0.98 [0.97; 0.99]

aHR: adjusted hazard ratio in a Cox regression with the factors in the
table, together with diabetes, chronic heart failure or chronic respiratory
insufficiency, which were not significant

CI confidence interval

Table 3 Types of complication at 30 days post-surgery

n %

Infection 15,647 31.0

Hemorrhage 10,126 20.3

Pain 8156 16.3

Postoperative carea 7916 15.8

Urinary retention 4183 8.4

Hematoma 4127 8.3

Mesh-related complications 4005 8.0

Complicationsb 133 0.3

a Urinary care, suture, dressings, etc.
b Bladder, rectal or vascular injury and per- or postoperative systemic
complications (heart failure, anemia, etc.)

Table 4 Risk factors for early complications

aHR 95% CI

Hospital activity (procedures per year per hospital)

1 to 19 1

20 to 49 0.92 [0.84; 1.01]

50 to 99 0.84 [0.77; 0.92]

≥ 100 0.88 [0.81; 0.96]

Type of stay

Ambulatory care 0.75 [0.62; 0.90]

Length of hospital stay (days) 1.03 [1.03; 1.04]

Year of surgery (for a 1-year increment) 1.03 [1.02; 1.04]

Concomitant surgery for urinary incontinence 1.09 [1.04; 1.15]

Age (for a 10-year increment) 0.94 [0.92;0.95]

Obesity 1.14 [1.03; 1.26]

aHR: adjusted hazard ratio in a Cox regression with the factors in the table
together with diabetes, chronic heart failure or chronic respiratory insuf-
ficiency, which were not significant

CI confidence interval

Table 5 Risk factors for secondary surgery for urinary incontinence

aHR 95% CI

Initial surgical approach

Vaginal 1

Laparoscopy 1.82 [1.74; 1.91]

Laparotomy 1.44 [1.31; 1.58]

Anal and perineal 0.89 [0.75; 1.07]

Two or more approaches 1.25 [1.13; 1.38]

Concomitant hysterectomy 0.76 [0.73; 0.80]

Principal diagnosis: urinary incontinence 2.54 [1.82; 3.55]

Age (for a 10-year increment) 1.03 [1.01; 1.04]

Obesity 1.12 [1.01; 1.24]

aHR: adjusted hazard ratio in a Cox regression with the factors in the
table, together with diabetes, chronic heart failure or chronic respiratory
insufficiency, which were not significant

CI confidence interval
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frequent complications were operative wound infections
(32.8%), hemorrhage (21.4%) and pain (17.2%). The main
risk factors for complications were obesity, concomitant sur-
gery for UI and hospitals with a low level of activity.

There were 14,226 secondary operations (4.6%) for UI
correction after the first surgery for genital prolapse (whether
de novo or persistent), and obesity was a risk factor for this
(aHR [95% CI] = 1.12 [1.01; 1.24]). The vaginal route for
prolapse correction was a protective factor from secondary
urinary incontinence correction (aHR [95%CI] = 1.86 for lap-
aroscopy, 1.44 for laparotomy, 1.25 for multiple routes).

The reoperation rate for prolapse recurrence was 5.8% at
5 years; this is lower than the values in the literature, although
the latter specifically concerned the abdominal route or the vag-
inal route. For example, Lucot et al. reported that the global
reoperation rate ranged from 7.8% although the numbers of pa-
tients were small [11]. The rates varymarkedly from one study to
another (from 10% to 30%) [12, 13], suggesting that the effec-
tiveness of the surgical treatment of prolapse and the surgeon’s
habits depend on the country or the region. As has been sug-
gested in several previous studies with low numbers of patients,
we sought to include many patients so that the recurrence rate
would be representative. We found that the main risk factors for
recurrence were general comorbidities, such as obesity, diabetes,
and chronic cardiac or respiratory disease. These general data
should focus the surgeon’s attention on high-morbidity patients
when the surgical treatment of prolapse is being considered. In
line with the literature data, the main protective factor was an
abdominal approach (laparoscopy or laparotomy).

The frequency of concomitant hysterectomy in our study
(39%) (laparoscopy 3%, laparotomy 8%, vaginal route 27%)
was lower than the value of 50% reported a few years ago
[14]. Concomitant hysterectomy also appears to be associated
with a lower rate of readmission for prolapse recurrence. The
literature data in this respect are contradictory; most studies
have found that hysterectomy was not a protective factor but
was contrarily a risk factor for complications [5, 15, 16].
However, even though the influence of hysterectomy is

subject to debate, a protective effect has been found in several
studies that focused specifically on surgical procedures for
pelvic organ prolapse. Hysterectomy was associated with a
lower reoperation rate for all prolapse compartments, with
an OR ranging from 0.50 to 0.76 [14, 17]. Other studies ob-
tained the same result but were focused on specific surgical
techniques [18, 19]. Moreover, hysterectomy was not a risk
factor for early complications in our study.

We found that the vaginal route was associated with less
frequent secondary surgery for de novo UI (with aHRs of
1.82 and 1.44 for laparoscopic and laparotomic surgery, respec-
tively) but more frequent recurrence of prolapse (HR = 0.62 and
0.63 for laparoscopic and laparotomic surgery, respectively).
This is in line with earlier studies showing that sacrocolpopexy
(abdominal surgery) led to more secondary operations for UI
[20], which was symptomatic in up to 54% of women and
required surgery in 16% [21]. In contrast, UI was symptomatic
in 28% to 32% of women operated on via the vaginal route [22,
23], and only a small proportion (5.3%) required surgery for UI
[22]. This result should be used with precautions because we do
not know the proportion of mesh or native tissue repair.

Ambulatory care appears to be a protective factor for early
complications (aHR [95% CI] = 0.75 [0.62; 0.90]). Confusion
bias could have been induced by the fact that ambulatory
patients were selected for their low morbidity and straightfor-
ward surgical procedures; accordingly, we adjusted our anal-
ysis for comorbidities such as diabetes and chronic organ fail-
ure. Moreover, a high level of hospital activity (number of
procedures per year > 50 and > 100) was a protective factor.
This was probably because the risk of complication is associ-
ated with surgeon experience. However, this risk factor is
rarely mentioned in the literature and is not always significant-
ly associated with the risk of complications. Achtari et al. did
observe a significant association but had only studied mesh
surgery; our finding is therefore novel because we studied all
types of prolapse surgery [5, 24].

The rate of surgery for SUI (whether persistent or de novo)
was 6.0% after 5 years of follow-up. In the literature, the rate

Days after surgery

Laparotomy
Coelioscopy
Vaginal
Multiple
Anal

ytilibaborplavivruS

Fig. 2 Hospital readmission for
urinary incontinence surgery, as a
function of the surgical approach
(n = 10,964)
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of de novo SUI is around 10 to 12% for women with no
symptoms of SUI prior to the initial prolapse surgery [1, 19,
20, 25]. As mentioned above, use of the vaginal route in the
initial surgery was associated with a lower incidence of sec-
ondary or persistent SUI (relative to laparoscopy or laparoto-
my) but a higher frequency of prolapse recurrences.

In the present study, the main risk factor for SUI after
prolapse surgery was obesity, confirming results of other re-
cent studies [26].

Another strength of our study is that we analyzed a large
cohort of patients so that the data were representative of all
types of POP surgery, we assessed the majority of the different
surgical routes and techniques, the duration of follow-up was
relatively long, and we collected a lot of data about the pa-
tients’ characteristics, the surgery and post-surgery events.
The study also had limitations. Notably, these databases were
not created for research so we were unable for example to
collect specific data on mesh surgery because the CCAM
codes do not distinguish between mesh and non-mesh opera-
tions. We had no information on parity and type of delivery,
which are known to be risks factors of POP.

In conclusion, the results of the present study showed con-
comitant hysterectomy protects against prolapse recurrence
and is not associated with a greater risk of early complications.
A high level of hospital activity (procedures per year) was a
protective factor for complications. Second, the early compli-
cation rate after functional prolapse surgery is low but non-
negligible. Lastly, use of the vaginal route may be protective
against surgery for SUI.

Acknowledgments This work was part of the PROBIOMESH project,
funded by the INTERREG France-Wallonie-Vlaanderen program with
support from the European Regional Development Fund.

Authors contribution S Mairesse: Manuscript writing.
S Bartolo: Protocol development, Manuscript editing.
G Giraudet: Manuscript editing.
M Cosson: Protocol development, Manuscript editing.
E Chazard: Protocol development, Data management, Data analysis.

Compliance with ethical standards

Conflicts of Interest None.

References

1. Maher CF, Baessler KK, Barber MD, Cheong C, Consten ECJ,
Cooper KG, et al. Surgical management of pelvic organ prolapse.
Climacteric J Int Menopause Soc. 2019;22:229–35. https://doi.org/
10.1080/13697137.2018.1551348.

2. Abbott S, Unger CA, Evans JM, Jallad K, Mishra K, Karram MM,
et al. Evaluation and management of complications from synthetic
mesh after pelvic reconstructive surgery: a multicenter study. Am J
Obstet Gynecol. 2014;210:163.e1–8. https://doi.org/10.1016/j.
ajog.2013.10.012.

3. Barski D, Deng DY. Management of mesh complications after SUI
and POP repair: review and analysis of the current literature.
Biomed Res Int. 2015;2015:831285. https://doi.org/10.1155/2015/
831285.

4. Hokenstad ED, Glasgow AE, Habermann EB, Occhino JA.
Readmission and reoperation after surgery for pelvic organ pro-
lapse. Female Pelvic Med Reconstr Surg. 2017;23:131–5. https://
doi.org/10.1097/SPV.0000000000000379.

5. Barski D, Otto T, Gerullis H. Systematic review and classification
of complications after anterior, posterior, apical, and total vaginal
mesh implantation for prolapse repair. Surg Technol Int. 2014;24:
217–24.

6. For the Systematic Review Group of the Society of Gynecologic
Surgeons, Abed H, Rahn DD, Lowenstein L, Balk EM, Clemons
JL, et al. Incidence and management of graft erosion, wound gran-
ulation, and dyspareunia following vaginal prolapse repair with
graft materials: a systematic review. Int Urogynecol J. 2011;22:
789–98. https://doi.org/10.1007/s00192-011-1384-5.

7. Kasyan G, Abramyan K, Popov AA, Gvozdev M, Pushkar D.
Mesh–related and intraoperative complications of pelvic organ pro-
lapse repair. Cent Eur J Urol. 2014;67:296–301. https://doi.org/10.
5173/ceju.2014.03.art17.

8. Boudemaghe T, Belhadj I. Data resource profile: the French
National Uniform Hospital Discharge Data set Database (PMSI).
Int J Epidemiol. 2017;46:392–392d. https://doi.org/10.1093/ije/
dyw359.

9. WHO | International Classification of Diseases, 11th Revision
(ICD-11). WHO n.d. http://www.who.int/classifications/icd/en/.
Accessed 31 July 2019.

10. Social Security. French comon classification of medical procedures
- CCAM n.d. n.d. http://www.ameli.fr/accueil-de-la-ccam/index.
php. Accessed 31 July 2019.

11. Lucot J-P, Cosson M, Bader G, Debodinance P, Akladios C, Salet-
Lizée D, et al. Safety of vaginal mesh surgery versus laparoscopic
mesh sacropexy for cystocele repair: results of the prosthetic pelvic
floor repair randomized controlled trial. Eur Urol. 2018;74:167–76.
https://doi.org/10.1016/j.eururo.2018.01.044.

12. Salvatore S, Siesto G, Serati M. Risk factors for recurrence of gen-
ital prolapse. Curr Opin Obstet Gynecol. 2010;22:420–4. https://
doi.org/10.1097/GCO.0b013e32833e4974.

13. Salvatore S, Athanasiou S, Digesu GA, Soligo M, Sotiropoulou M,
Serati M, et al. Identification of risk factors for genital prolapse
recurrence. Neurourol Urodyn. 2009;28:301–4. https://doi.org/10.
1002/nau.20639.

14. Dallas K, Elliott CS, Syan R, Sohlberg E, Enemchukwu E, Rogo-
Gupta L. Association between concomitant hysterectomy and re-
peat surgery for pelvic organ prolapse repair in a cohort of nearly
100,000 women. Obstet Gynecol. 2018;132:1328–36. https://doi.
org/10.1097/AOG.0000000000002913.

15. Meriwether KV, Balk EM, Antosh DD, Olivera CK, Kim-Fine S,
Murphy M, et al. Uterine-preserving surgeries for the repair of
pelvic organ prolapse: a systematic review with meta-analysis and
clinical practice guidelines. Int Urogynecol J. 2019;30:505–22.
https://doi.org/10.1007/s00192-019-03876-2.

16. Meriwether KV, Antosh DD, Olivera CK, Kim-Fine S, Balk EM,
Murphy M, et al. Uterine preservation vs hysterectomy in pelvic
organ prolapse surgery: a systematic review with meta-analysis and
clinical practice guidelines. Am J Obstet Gynecol. 2018;219:129–
146.e2. https://doi.org/10.1016/j.ajog.2018.01.018.

17. de Oliveira SA, Fonseca MCM, Bortolini MAT, Girão MJBC,
Roque MT, Castro RA. Hysteropreservation versus hysterectomy
in the surgical treatment of uterine prolapse: systematic review and
meta-analysis. Int Urogynecol J. 2017;28:1617–30. https://doi.org/
10.1007/s00192-017-3433-1.

18. Vandendriessche D, Sussfeld J, Giraudet G, Lucot J-P, Behal H,
Cosson M. Complications and reoperations after laparoscopic

1760 Int Urogynecol J (2020) 31:1755–1761

https://doi.org/10.1080/13697137.2018.1551348
https://doi.org/10.1080/13697137.2018.1551348
https://doi.org/10.1016/j.ajog.2013.10.012
https://doi.org/10.1016/j.ajog.2013.10.012
https://doi.org/10.1155/2015/831285
https://doi.org/10.1155/2015/831285
https://doi.org/10.1097/SPV.0000000000000379
https://doi.org/10.1097/SPV.0000000000000379
https://doi.org/10.1007/s00192-011-1384-5
https://doi.org/10.5173/ceju.2014.03.art17
https://doi.org/10.5173/ceju.2014.03.art17
https://doi.org/10.1093/ije/dyw359
https://doi.org/10.1093/ije/dyw359
http://www.who.int/classifications/icd/en/
http://www.ameli.fr/accueil-de-la-ccam/index.php
http://www.ameli.fr/accueil-de-la-ccam/index.php
https://doi.org/10.1016/j.eururo.2018.01.044
https://doi.org/10.1097/GCO.0b013e32833e4974
https://doi.org/10.1097/GCO.0b013e32833e4974
https://doi.org/10.1002/nau.20639
https://doi.org/10.1002/nau.20639
https://doi.org/10.1097/AOG.0000000000002913
https://doi.org/10.1097/AOG.0000000000002913
https://doi.org/10.1007/s00192-019-03876-2
https://doi.org/10.1016/j.ajog.2018.01.018
https://doi.org/10.1007/s00192-017-3433-1
https://doi.org/10.1007/s00192-017-3433-1


sacrocolpopexywith a mean follow-up of 4 years. Int Urogynecol J.
2017;28:231–9. https://doi.org/10.1007/s00192-016-3093-6.

19. Warembourg S, Labaki M, de Tayrac R, Costa P, Fatton B.
Reoperations formesh-related complications after pelvic organ pro-
lapse repair: 8-year experience at a tertiary referral center. Int
Urogynecol J. 2017;28:1139–51. https://doi.org/10.1007/s00192-
016-3256-5.

20. Alas AN, Chinthakanan O, Espaillat L, Plowright L, Davila GW,
Aguilar VC. De novo stress urinary incontinence after pelvic organ
prolapse surgery in women without occult incontinence. Int
Urogynecol J. 2017;28:583–90. https://doi.org/10.1007/s00192-
016-3149-7.

21. Leruth J, Fillet M, Waltregny D. Incidence and risk factors of post-
operative stress urinary incontinence following laparoscopic
sacrocolpopexy in patients with negative preoperative prolapse re-
duction stress testing. Int Urogynecol J. 2013;24:485–91. https://
doi.org/10.1007/s00192-012-1888-7.

22. Ennemoser S, Schönfeld M, von Bodungen V, Dian D, Friese K,
Jundt K. Clinical relevance of occult stress urinary incontinence
(OSUI) following vaginal prolapse surgery: long-term follow-up.
Int Urogynecol J. 2012;23:851–5. https://doi.org/10.1007/s00192-
012-1765-4.

23. Al-Mandeel H, Ross S, Robert M, Milne J. Incidence of stress
urinary incontinence following vaginal repair of pelvic organ pro-
lapse in objectively continent women. Neurourol Urodyn. 2011;30:
390–4. https://doi.org/10.1002/nau.20947.

24. Guillibert F, Chêne G, Fanget C, Huss M, Seffert P, Chauleur C.
Risk factors of mesh exposure after transvaginal repair of genital
prolapse. Gynecol Obstet Fertil. 2009;37:470–5. https://doi.org/10.
1016/j.gyobfe.2009.04.010.

25. Sabadell J, Salicrú S, Montero-Armengol A, Rodriguez-Mias N,
Gil-Moreno A, Poza JL. External validation of de novo stress uri-
nary incontinence prediction model after vaginal prolapse surgery.
Int Urogynecol J. 2019;30:1719–23. https://doi.org/10.1007/
s00192-018-3805-1.

26. Khayyami Y, Elmelund M, Lose G, Klarskov N. De novo urinary
incontinence after pelvic organ prolapse surgery-a national database
study. Int Urogynecol J. 2019. https://doi.org/10.1007/s00192-019-
04041-5.

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

1761Int Urogynecol J (2020) 31:1755–1761

https://doi.org/10.1007/s00192-016-3093-6
https://doi.org/10.1007/s00192-016-3256-5
https://doi.org/10.1007/s00192-016-3256-5
https://doi.org/10.1007/s00192-016-3149-7
https://doi.org/10.1007/s00192-016-3149-7
https://doi.org/10.1007/s00192-012-1888-7
https://doi.org/10.1007/s00192-012-1888-7
https://doi.org/10.1007/s00192-012-1765-4
https://doi.org/10.1007/s00192-012-1765-4
https://doi.org/10.1002/nau.20947
https://doi.org/10.1016/j.gyobfe.2009.04.010
https://doi.org/10.1016/j.gyobfe.2009.04.010
https://doi.org/10.1007/s00192-018-3805-1
https://doi.org/10.1007/s00192-018-3805-1
https://doi.org/10.1007/s00192-019-04041-5
https://doi.org/10.1007/s00192-019-04041-5

	Complications and reoperation after pelvic organ prolapse, impact of hysterectomy, surgical approach and surgeon experience
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	References


