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Objective To assess the short-term incidence of serious

complications of surgery for urinary incontinence or pelvic organ

prolapse.

Design Prospective longitudinal cohort study using a surgical

registry.

Setting Thirteen public hospitals in France.

Population A cohort of 1873 women undergoing surgery between

February 2017 and August 2018.

Methods Preliminary analysis of serious complications after a

mean follow-up of 7 months (0–18 months), according to type of

surgery. Surgeons reported procedures and complications, which

were verified by the hospitals’ information systems.

Main outcome measures Serious complication requiring

discontinuation of the procedure or subsequent surgical

intervention, life-threatening complication requiring resuscitation,

or death.

Results Fifty-two women (2.8%, 95% CI 2.1–3.6%) experienced a

serious complication either during surgery, requiring the

discontinuation of the procedure, or during the first months of

follow-up, necessitating a subsequent reoperation. One woman

also required resuscitation; no women died. Of 811 midurethral

slings (MUSs), 11 were removed in part or totally (1.4%, 0.7–
2.3%), as were two of 391 transvaginal meshes (0.5%, 0.1–1.6%),

and four of 611 laparoscopically placed mesh implants (0.7%, 0.2–
1.5%). The incidence of serious complications 6 months after the

surgical procedure was estimated to be around 3.5% (2.0–5.0%)

after MUS alone, 7.0% (2.8–11.3%) after MUS with prolapse

surgery, 1.7% (0.0–3.8%) after vaginal native tissue repair, 2.8%

(0.9–4.6%) after transvaginal mesh, and 1.0% (0.1–1.9%) after

laparoscopy with mesh.

Conclusions Early serious complications are relatively rare.

Monitoring must be continued and expanded to assess the long-

term risk associated with mesh use and to identify its risk factors.

Keywords Longitudinal study, mesh, pelvic organ prolapse, short-

term major complication, stress urinary incontinence, surgery.

Tweetable abstract Short-term serious complications are rare after

surgery for urinary incontinence or pelvic organ prolapse, even

with mesh.

Linked article This article is commented on by S Zacharias and

EK Uustal, p. 98 in this issue. To view this mini commentary visit

https://doi.org/10.1111/1471-0528.15991.
The VIGI-MESH team and the surgeons who contributed cases to the reg-

istry are listed at the end of the manuscript.
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Introduction

Stress urinary incontinence (SUI) and pelvic organ prolapse

(POP) are frequent among women older than 50 years and

can be functionally disabling.1,2 When surgical repair is

selected, implanted inert non-absorbable medical devices

(or meshes) are often used.3 Numerous manufacturers offer

these devices, which differ in the composition of the mate-

rials used (polyester, polypropylene, biological, absorbable,

etc.), the manufacturing process (knit, non-woven, welded,

coated, etc.), or the technique for fastening them (transfix-

ing, or by glue, absorbable thread, non-absorbent thread,

staples, etc.). The risk of complications may vary with the

surgeon’s experience, the woman’s characteristics, the surgi-

cal pathway (vaginal, laparotomic, or laparoscopic, or

mixed), the placement technique, and the materials used.4,5

The main complications associated with mesh use are

exposure or erosion of the material, functional complica-

tions, such as pain and urinary obstruction, and their conse-

quences on sexual function (dyspareunia and the cessation of

intercourse).6,7 These complications can have serious func-

tional and psychological repercussions and require surgical

revision. The UK regulatory authorities estimate that

approximately 4% of the 100 000 midurethral slings (MUSs)

implanted between 2005 and 2013 have been removed.8

Medical implant monitoring cannot estimate either

exhaustively or precisely the incidence of complications

linked to the use of these devices, because the number and

type of surgical procedures involving mesh placement are

unknown and because of the probable under-reporting of

later complications.1 Some incidents of mesh exposure have

been observed more than 5 years after placement.9,10 Ran-

domised controlled trials (RCTs) based on the best trained,

most experienced teams present a risk of underestimating

the occurrence of complications that are either rare or

associated with surgical malpractice;4 RCTs are not ade-

quately powered to detect rare but serious adverse events.

In 2018, the British government and the UK’s National

Health Service announced the restriction of use of vaginally

inserted surgical mesh and recommended high-vigilance scru-

tiny for procedures where there is no alternative to vaginally

inserted mesh, procedures offered as alternatives to mesh, and

procedures involving abdominally inserted mesh.11

In France, the national medicines agency (Agence Natio-

nale de S�ecurit�e du M�edicament et des produits de sant�e,

ANSM) issued a call in 2016 for a surgical registry to

collect mesh use in SUI or POP surgery and follow up

adverse effects.12 Our project, funded by the ANSM, began

in 2017. The objective of this first analysis is to describe

the data collection methods of the VIGI-MESH registry

and to report the results of its first months of operation.

Methods

The surgeons involved in the randomised PROSPERE trial

(comparing the complications of laparoscopic sacropexy

and those of transvaginal mesh implantation to treat cysto-

cele) subsequently collaborated to develop the VIGI-MESH

registry.4 Already trained and experienced in reporting seri-

ous adverse effects (the principal outcome criteria of

PROSPERE), with a reporting process of proven reliability,

these surgeons have also demonstrated their recruitment

capacity. The outcomes developed for the PROSPERE trial,

based on the Clavien–Dindo classification for surgical com-

plications, were again used for the VIGI-MESH registry:13

grade-III complications were defined by the discontinua-

tion of the surgical procedure (mesh planned but not

placed or removed immediately) or by the need for subse-

quent surgical, endoscopic, or radiological intervention;

grade-IV complications were defined by a life-threatening

complication; and grade-V complication was defined as the

woman’s death. Grade-II complications were recorded but

not considered serious; they included suture or mesh

removal at office visits or bedside, along with any surgical

injury repaired during the procedure with no modification

(neither an additional surgical incision nor the discontinu-

ation of the procedure). As in the PROSPERE trial, subse-

quent surgery for failure or recurrence of incontinence or

prolapse was reported but not considered a complication.4

Complications were also described according to the Inter-

national Urogynecological Association (IUGA)/Interna-

tional Continence Society (ICS) classification.14,15 Each

investigator collected the complications, described them

and their management in detail, and then graded them.

The severity of complications was cross-checked by the first

author from operative reports. This analysis considers only

serious complications (grade III and above).

The PROSPERE team had an annual volume of around

3000 operations (1300 for SUI and 1700 for POP). Based

on PROSPERE’s results, we estimated the incidence of seri-

ous complications (defined as grade III or higher on the

Clavien–Dindo scale) at 4% per year, or 120 events.4
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The registration of these surgical procedures began in

February 2017. In accordance with French law for studies

of usual care (i.e. not involving experimental interventions

or treatments), each woman undergoing surgery for SUI,

POP, or rectal prolapse received thorough written informa-

tion about the register, was assured that all identifying data

would remain confidential, and was asked to consent to the

recording of her data and to receiving follow-up question-

naires for the next decade.

Eligible surgical procedures included the placement of

MUSs, retropubic (Burch) colposuspension, vaginal repair

surgery, with or without mesh, abdominal or laparoscopic

repair, and endoanal surgery. Procedures involving artificial

sphincters, balloons, and periurethral injections were not

included.

All surgeons reported each operation that they per-

formed on a specific case report form that collected the

woman’s characteristics (age, physical status, surgical his-

tory, diabetes, smoking status, menopause, and sexual

activity) and the surgical procedures used (with or without

mesh, the manufacturer’s name of the mesh and kit, and

type of fixation, approach, additional procedures, duration

of surgery, and coding). The exhaustiveness of the data col-

lection was verified by reviewing the mesh delivery forms

(for each patient) from the hospital pharmacies and the

surgical procedure codes recorded by each hospital’s medi-

cal data department.

We used several sources to identify complications: the

monitoring of specific surgical procedures for complica-

tions by the data departments, the surgeons’ spontaneous

reports, and a questionnaire sent to the women 1 year

later. These annual follow-up questionnaires collected

information about perceived health and improvement

(WHO, EQ5D, and PGI-I questionnaires) and can be con-

sidered patient-reported outcomes. Complications were

analysed, based on the surgeon’s case report forms, the sur-

gical reports, and the women’s responses to the 1-year fol-

low up, on a centralised basis.

We planned to describe the surgical procedures and to

classify them by mesh use (yes/no), approach (vaginal,

laparoscopic, or laparotomic), and indication (incontinence

or prolapse). A preliminary examination of the first inclu-

sions allowed us to list the principal surgical procedures and

the expected complications.16 This analysis distinguished five

groups: isolated MUS (retropubic, transobturator, or single-

incision) with no procedure for prolapse, MUS with surgical

treatment of prolapse, transvaginal repair with at least one

mesh, vaginal native tissue repair and laparoscopy with

mesh. We built a Kaplan–Meier survival curve to represent

the incidence of short-term complications by surgical group,

according to the dates of the surgery and the complication.

For all women, the last date of follow up for this initial

short-term analysis was set to 9 August 2018. Complications

after that date are not considered here. For women with

more than one complication, we have considered the first

complication classified as grade III or higher.

Complications are described according to the surgical

procedure involved as well as their nature, their manage-

ment, and the interval between the procedure and its

occurrence. The incidence of complications associated with

MUS procedures was analysed by a multivariate logistic

regression that considered the type of MUS (retropubic,

transobturator, or single incision), concomitant hysterec-

tomy, and any concomitant procedure for POP. The inci-

dence of complications associated with POP procedures

was analysed by considering the surgical group (transvagi-

nal mesh, vaginal native tissue repair, or laparoscopy with

mesh), concomitant hysterectomy, and concomitant MUS.

Multivariate analyses were adjusted for age, smoking, and

recurrent surgery for IU or POP.

Patients were not involved in the development of the

VIGI-MESH registry. No core outcome sets were used. This

registry-based study is listed on clinicaltrial.gov

(NCT03052985). The study was funded by the Agence

Nationale de S�ecurit�e du M�edicament.

Results

Between February 2017 and August 2018, the 13 participat-

ing surgical centres prospectively included 1887 women (9–
365 per centre). The procedures for 14 women did not cor-

respond to the predefined surgical groups: four Altemeier

or Delorme procedures; one laparotomic Burch colposus-

pension; two laparoscopy without mesh; and eight laparo-

tomies with mesh. These were not included in the analysis.

We estimated that 79% of the eligible patients consented to

participate (Table S1).

The index surgery (at inclusion) was for: SUI alone (all

with MUS), without surgery for prolapse (n = 658); for

prolapse alone (n = 1062, including 888 with at least one

mesh); and combined MUS and prolapse surgery (n = 153)

(Table 1). The associated hysterectomies (total or subtotal)

were not counted as procedures to correct prolapse.

The mean age was 62 years (29–93 years) and the mean

body mass index (BMI) was 26 kg/m2 (16–61 kg/m2).

Overall, 75.9% of the women were postmenopausal, 45.9%

were sexually active, 9.2% were smokers, and 6.8% had dia-

betes. Previous gynaecological history included a hysterec-

tomy (17.5%) and surgery for SUI or prolapse (20.4%).

The physical status (American Society of Anesthesiologists

score, ASA score) was rated 1 for 628 women (33.5%), 2

for 950 women (50.6%), 3 for 143 women (7.6%), and 4

for two women (0.1%) (see Table 2). The mean length of

the follow up was 7.3 months (0–18 months).

Half of the women with isolated SUI treated by MUS

underwent a retropubic procedure (n = 338, 51.4%); the
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others had a transobturator procedure (n = 177) or a sin-

gle-incision sling (n = 142) (data missing for one woman).

MUS was combined with prolapse surgery for 153 women:

76 laparoscopic mesh sacropexies, seven laparoscopic mesh

rectopexies (three rectopexies were associated with a sacro-

pexy), 34 transvaginal mesh, and 39 vaginal native tissue

repairs; the MUS placement was retropubic for 67 women,

transobturator for 64 women, and a single incision for 16

women (six had missing data).

The vaginal native tissue repair group included 17 obliter-

ative procedures (colpocleises). The laparoscopy mesh group

included 490 sacropexies (sacrohysteropexy or sacro-

colpopexy), 91 rectopexies (55 associated with a sacropexy),

and five other laparoscopic mesh procedures. A single mesh

was implanted in the vesicovaginal space in 161 women, in

the rectovaginal space in 47 women, and a double mesh was

implanted in both for 316 women (seven missing data). In

the laparoscopy mesh group, the mesh procedure was com-

bined with a laparoscopic Burch colposuspension 38 times, a

subtotal hysterectomy 217 times, a total hysterectomy 11

times, and a vaginal amputation of the uteri cervix twice.

The surgeons reported 63 intraoperative surgical injuries

(3.4%), including 34 of the bladder, two of the urethra, two of

the rectum, and 19 accidental openings of the vagina. In most

(all but eight) cases, these injuries did not lead to the discon-

tinuation of mesh implantation or MUS placement, and were

not counted as serious complications. In one case, the inacces-

sibility of the sacral promontory required conversion of the

planned laparoscopic sacropexy to vaginal placement of a sub-

vesical mesh (not considered a serious complication).

Among the 1873 women included in this analysis, 52

women (2.8%) experienced a serious complication during

the surgery or during the first months of follow up

(Table 3); 31 complications were related to MUS, four to

vaginal native tissue repair, 12 to transvaginal mesh, and 5

to laparoscopy with mesh. As Figure 1 shows, the incidence

of serious complication 6 months after the procedure was

estimated to be around 3.5% (95% CI 2.0–5.0%) after

MUS alone (red curve), 7.0% (2.8–11.3%) after MUS asso-

ciated with surgery for prolapse (green curve), 1.7% (0.0–
3.8%) after vaginal native tissue repair (grey curve), 2.8%

(0.9–4.6%) after transvaginal mesh (orange curve), and

1.0% (0.1–1.8%) after laparoscopy with mesh (blue curve).

Most of these complications were graded IIIb (surgical

revision under general anaesthesia), one case required

intensive care, and no deaths occurred. The most frequent

complication was obstructed micturition (18 cases, all

related to MUS, 2.2%) and the second most frequent com-

plication was mesh exposure (nine cases related to MUS,

1.1%; five to transvaginal mesh, 1.3%; and two to laparo-

scopic mesh, 0.3%).

Of the 31 complications (3.8%, 2.7–5.3%) related to

MUS surgery, five occurred during surgery or in the first

48 hours after surgery: one bladder injury, two urethral

injuries, one haemorrhagem and one complete urinary

retention. Placement of the MUS was stopped or it was

removed four times because of the complication (three

injuries and one intraoperative haemorrhage); in the last

case, the sling was loosened vaginally on day 1 (Table 4).

There were 17 complications treated from 2 days to

2 months after the initial intervention: obstructed micturi-

tion resulted in loosening the sling for 12 women and in

dividing it for two women; one woman needed to return

to the operative room to evacuate a suburethral thrombus

that had resulted in obstructed micturition; and a part of

the MUS had to be removed in two women because of

early vaginal exposure (associated with pain in one case).

Between 2 and 12 postoperative months, nine complica-

tions were managed: one for late urinary retention, five for

vaginal MUS exposures (one with pain), two for urethral

MUS exposures (one with pain), and one painful subcuta-

neous tumefaction of an incision opening after a retropubic

MUS. These complications required MUS division (one

case), the partial removal of the MUS (seven cases), and

vaginal trimming without MUS resection (one case). The

risk of MUS complication was higher in women with con-

comitant POP surgery (Figure 1), but this was not statisti-

cally significant (aOR 2.12, 95% CI 0.88–5.12) (Table S2).
There were 21 complications related to POP surgery

(1.7%, 1.1–2.6%). Among them, eight occurred during

surgery or in the first 48 hours: five bladder injuries and

three haemorrhages (Table 4). The placement of the

transvaginal mesh (or concomitant MUS) was stopped or

it was removed four times; three haemorrhages required

return to the OR for secondary haemostasis (two vaginal

native tissue repairs and one transvaginal mesh for a

woman who also required a blood transfusion and inten-

sive care); and one transvaginal mesh was removed vagi-

nally on day 1 because of bladder exposure discovered

during an early reoperation indicated for pain and

obstructed micturition. Seven more complications were

treated between 2 days and 2 months after the initial

intervention: in three cases (one laparoscopic sacrohys-

teropexy and two transvaginal mesh procedures), painful

ureteral obstruction was treated with a double-J stent or

nephrostomy; in two others, the patient needed to return

to the operative room to evacuate a haematoma or

restore haemostasis (one bleeding after vaginal amputation

of the uteri cervix associated with a laparoscopic sacro-

colpopexy and one painful subvesical haematoma after

vaginal native tissue repair); in two more cases, the mesh

was removed laparoscopically because of a pelvic abscess

(one after a laparoscopic sacrocolpopexy and one after a

laparoscopic rectopexy). Six vaginal mesh exposures were

managed between 2 and 12 postoperative months: four

transvaginal placements (one with pain) and two
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laparoscopic sacrocolpopexies (among women with a pre-

vious hysterectomy). These complications required the

partial removal of the mesh (one transvaginal mesh and

two laparoscopic) in three cases, whereas the other three

required vaginal trimming of a transvaginally placed vagi-

nal mesh without resection (Table 4). The risk of a POP

surgery complication was lower in women with laparo-

scopic procedures (aOR 0.67, 95% CI 0.16–2.80) and

higher for transvaginal mesh placement (aOR 2.18, 0.5–
6.22) than for vaginal native tissue repair (Figure 1), but

these differences were not statistically significant

(Table S3).

The management of complications in seven women

necessitated multiple procedures. In three of 13 cases, loos-

ening the sling was not sufficient to improve micturition: a

return to the operative room was needed to divide the

Table 3. Incidence of serious complications (grade III or higher), relapse surgery (for stress urinary incontinence or prolapse), and any subsequent

surgical procedure for relapse or complication (intraoperative complications excluded)

Surgical group Included

n

Serious complications

n (%, 95% CI)

Relapse surgery

n (%, 95% CI)

Subsequent surgery

n (%, 95% CI)

MUS MUS alone 658 23 (3.5, 2.3–5.1) 4 (0.6, 0.0–1.4) 25 (3.8, 2.5–5.5)

+POP surgery* 153 10 (6.5, 3.4–11.3) 4 (2.6, 0.9–6.1) 9 (5.9, 3.0–10.5)

Vaginal native tissue repair no MUS 174 3 (1.7, 0.5–4.5) 2 (1.1, 0.2–3.6) 5 (2.9, 1.1–6.2)

+MUS* 39 2 (5.1, 1.1–15.4) 1 (2.6, 0.3–11.4) 2 (5.1, 1.1–15.4)

Transvaginal mesh no MUS 357 10 (2.8, 1.4–4.9) 4 (1.1, 0.4–2.6) 10 (2.8, 1.4–4.9)

+MUS* 34 4 (11.8, 4.1–25.6) 1 (2.9, 0.3–12.9) 3 (8.8, 2.5–21.7)

Laparoscopy with mesh no MUS 531 6 (1.1, 0.5–2.3) 15 (2.8, 1.7–4.5) 21 (4.0, 2.5–5.9)

+MUS* 80 4 (5.0, 1.7–11.4) 2 (2.5, 0.5–7.8) 4 (5.0, 1.7–11.4)

Overall 1873 52 (2.8, 2.1–3.6) 29 (1.5, 1.1–2.2) 70 (3.7, 2.9–4.7)

CI, confidence interval; MUS, midurethral sling; POP, pelvic organ prolapse.

*In the group with both MUS and surgery for prolapse, eight complications were related to MUS (incidence 5.2%, 2.5–9.6%) and two were

related to transvaginal mesh (incidence 5.9%, 1.2–17.6%).
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organ prolapse.
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MUS (one case) or remove its suburethral portion (two

cases). In two of the cases requiring a return to the opera-

tive room for haemostatic surgery, a second return was

necessary, in one case for consolidation and in another to

remove the haemostatic compresses. In the sixth case, the

placement of a double-J stent, to treat urethral blockage

after sacrohysteropexy, was completed secondarily by

laparoscopic urethral release. In the seventh case, the

nephrostomy was replaced by a double-J stent.

Of the 811 MUSs placed, 11 were removed, in part or

totally (1.4%, 0.7–2.3%), as were two of the 391 transvagi-

nal meshes (0.5%, 0.1–1.6%) and four of the 611 meshes

placed laparoscopically (0.7%, 0.2–1.5%).

We also observed 29 surgical revisions (1.6%) for recur-

rent SUI (n = 24) or POP (n = 5). The most frequent revi-

sion was MUS placement after laparoscopic sacropexy

(n = 14, 3.6%). Finally, 70 women (3.7%) underwent at

least one subsequent reoperation for serious complications

or recurrent SUI or POP (Table 3).

Discussion

Main findings
In the first months after surgery, we observed an incidence

of serious complications of 2.8–3.8% for MUS procedures

and 1.7% for POP procedures. The type of complication

differs according to the type and time since surgery. Intra-

operative complications were principally intraoperative

bladder injuries during vaginal surgery that led to the dis-

continuation of the mesh or sling placement. Half of the

early complications were for difficulties in bladder voiding

after MUS. The later complications were mainly vaginal

exposure of either MUS or mesh, whether they had been

placed vaginally or less often by laparoscopy. The most fre-

quent complications occurred in surgery combining MUS

and prolapse repair.

Strengths and limitations
The number of complications reported in this early short-

term analysis is too low to enable a powerful explanatory

analysis according to the characteristics of the woman, the

mesh, the combination of surgical procedures, the surgeon,

or the centre. For example, the risk of complication appeared

higher in combined MUS and POP procedures and in cases

of transvaginal mesh placement, but these differences were

not statistically significant. Our short-term follow up does

not yet allow us to estimate the long-term incidence of mesh

removal for mesh-related pain, which appears to occur most

frequently after an interval of 2 years.17

VIGI-MESH was designed to obtain a complete overview

of daily practice and to help to draw conclusions about the

harm/benefit ratio of mesh procedures. The prospective nat-

ure of our registry makes it possible to capture a large

proportion of eligible surgeries. The quality of the informa-

tion collected is ensured by cross-checking pharmacy dis-

pensing data and surgical procedure codes. The hospital data

systems allow medical events occurring after surgery to be

chained and monitored so that complications are not missed.

Interpretation
Our early results concerning the incidence of complications

are similar to those of other recent work. We observed six

grade-III complications after 531 mesh laparoscopies

(1.1%), compared with the PROSPERE trial, where we

found only one among 129 laparoscopies (0.8%). We

observed 11 MUS excisions among the 811 placed (1.4%),

whereas a large retrospective English study found an exci-

sion rate of 1.4% at 1 year.18

In our first results, the mesh was removed for pain seven

times. In a series of transvaginal mesh-related complications,

half were symptomatic before 8 months.19 Another study with

a 5-year follow up showed that more than half the transvaginal

mesh-related complications took place during the first year.20

It will be necessary to continue the monitoring to identify the

incidence of late complications. It would also be useful to be

able to specify whether these surgeries lead to chronic pain as

sequelae. One limitation of the Clavien–Dindo classification is

that it does not consider chronic pain. We plan to work with

patients on developing a survey about sequelae and chronic

pain among the women in this registry.

If we suppose that expert centres have fewer complica-

tions, using only such centres for the registry may result in

underestimating the risk of complications in everyday prac-

tice. On the other hand, the expert centres are probably

more likely to diagnose these complications early, which

may raise their rates of early incidence. We assume that the

risk of loss to follow up, because of disappointment with

initial care, should be low in the participating hospitals,

because of their experience and ability to identify complica-

tions early.

Several additional surgical procedures classified here as

serious complications were related to sling adjustments

(loosening or division). One of the advantages of MUS for

the treatment of incontinence is precisely the possibility of

subsequent adjustment of the sling, which is not possible

for other surgical procedures for SUI (retropubic colposus-

pension or traditional sling). Around 30 000 midurethral

slings are placed annually in France.21 The number of sur-

gical revisions seen in our registry in the early months after

the placement of MUS alone was around 3.8% and may

thus indicate that there are around 1100 reoperations for

this procedure each year in France. Note that in our reg-

istry half the MUSs were retropubic, although in France in

2017 (data from the Agence Technique de l’Information

sur l’Hospitalisation) this pathway accounted for only 20%

of the MUSs placed.
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It seems essential to continue long-term monitoring after

surgical pelvic floor repair, whether mesh is used or not, to

ensure comparison and to follow changes in practice as

women’s and surgeons’ opinions of mesh evolves.11 The

registry will allow us to compare the different types of

materials and the different methods of placement, to iden-

tify those that could present problems and to propose

guidelines for the prevention and management of these

complications and their sequelae.22 The answers to these

questions are of interest to clinicians, women, manufactur-

ers, and the public health authorities.

Conclusion

Short-term serious complications are rare after surgery for

urinary incontinence or pelvic organ prolapse, even with

mesh use. Monitoring must be continued and expanded to

assess more exactly the long-term risk associated with mesh

use and to identify the associated risk factors.
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