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Introduction: Pubovaginal sling is an efficient and safe procedure for stress urinary 
incontinence without the complications of synthetic sling. Urine retention and de novo 
urgency are bothersome aftermath of this procedure. We aim to identify potential risk factors 
for de novo urgency after autologous pubovaginal sling.
Methods: From 2013 to 2016, 347 patients underwent autologous pubovaginal sling. Age, 
BMI, pelvic irradiation, use of anticholinergic medication, previous vaginal related surgical 
histories, “over-tight” technique, and concomitant surgeries were examined for potential risk 
factors. De novo urgency/urge incontinence was defined as treatment (medication, botulinum 
toxin injection, sacral neuromodulation) for urge postoperatively and was not noted before 
surgery. Chi-square and fisher’s exact tests were used as statistical analysis.
Results: A total of 109 patients underwent autologous rectus fascia pubovaginal sling, after 
excluding status post urethral diverticulectomy, concomitant diverticulectomy, and concomi-
tant abdominal surgery. Twenty-three (21.1%) patients were treated for de novo urge/urge 
incontinence, 18 (78.2%) with anticholinergic, 4 (17.3%) with botox injection and 2 (8.69%) 
with sacral neuromodulation. None but prior pelvic organ prolapse surgery was associated 
with developing de novo urge/urge incontinence (p=0.026).
Discussion: Patients with prior pelvic organ prolapse surgery were more likely to be at risk 
of de novo urgency after autologous pubovaginal sling. This study provided more informa-
tion for preoperative consultation for patients undergoing incontinence surgery.
Keywords: autologous fascial sling, de novo urgency, stress urinary incontinence, urge 
urinary incontinence

Introduction
Stress urinary incontinence (SUI) is reported in 10–40% of women and has 
a bothersome impact on the quality of life.1 The surgical treatments consisted of mid- 
urethral slings (MUS), pubovaginal slings, retropubic slings, transvaginal urethral 
suspensions and urethral bulking agents. Autologous rectus fascia pubovaginal sling 
(AF-PVS) was first introduced in the early 20th century, but for the last two decades, 
synthetic mid-urethral slings have been the main stay of treating SUI. MUS gained its 
popularity due to shorter operative time, absence of harvest site complications (pain 
and infection),2 faster recovery,3 however urologists and gynecologists have growing 
concerns for synthetic MUS after several statements made by the Food and Drug 
Administration since 2008.4 Autologous pubovaginal sling has been regaining popu-
larity in the recent years, with reported excellent success rates.5 This procedure is 
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suitable for patients with concomitant urethral diverticulect-
omy, concomitant urethrovaginal fistula, and post complica-
tions failed previous synthetic sling.6

Although autologous pubovaginal slings have no con-
cern for mesh-related adverse events, inevitably certain 
complications have been reported, such as urinary retention, 
voiding difficulty and de novo urgency incontinence.7,8 De 
novo urgency has been reported to be 2–20%.9 Urgency is 
a bothersome symptom, especially for patients who are 
already suffering from stress urinary incontinence. 
Unanticipated de novo urgency/urge incontinence after con-
tinent surgery may be discouraging on patients’ satisfaction. 
Much effort was exerted in finding the risk factors of post-
operative urgency/urge incontinence after synthetic mid ure-
thral sling, such as age, preoperative urodynamic finding of 
detrusor overactivity (DO), and presence of pelvic organ 
prolapse.10,11 However, limited literature to date investigate 
of the potential risk factors contributing to de novo urgency/ 
urge incontinence after autologous pubovaginal sling.

In this study, we reviewed patients’ baseline character-
istics, related-history and surgical technique who had 
underwent rectus fascia pubovaginal sling, and analyzed 
in those who received secondary treatments for de novo 
urgency/urge incontinence. The aim is to identify the 
potential risk factors attributed to postoperative de novo 
urgency/urge incontinence.

Materials and Methods
Between 2011 and 2016, a total of 347 women with SUI 
underwent pubovaginal sling in a single medical center; 
this study included only patients using rectus fascia and 
who followed up postoperative for over a year. The 
patients with concomitant abdominal surgery, concomitant 
urethral diverticulectomy and previous diverticulectomy 
were excluded to eliminate confounding factors in the 
study population. The cohorts received pubovaginal sling 

surgery with full understanding and consent of the proce-
dure and under the indication based on their clinical symp-
toms, past surgical and urological history. The patients 
were informed about the purpose of the study.

De novo urgency is defined in patients who did not report 
urge or urge incontinence, but were treated with anticholi-
nergics or beta3 agonist, intravesical botulinum toxin 
A (Botox) injection and sacral neuromodulation. We under-
stand urgency/urge incontinence treated in a tiered manner; 
therefore, we recorded the treatment modality seen at the last 
follow-up date. Data were extracted from electronic medical 
records and charts. There was no standardized questionnaire 
to evaluate the urgency symptoms, but descriptions were 
noted in the preoperative and postoperative chart. Baseline 
data including age, BMI, prior irradiation, prior hysterect-
omy, prior surgeries for SUI were recorded. Perioperative 
details such as “overtight” method, concomitant pelvic organ 
prolapse of any compartment (POP) surgery and concomi-
tant urethral surgery were collected. Patients who follow up 
less than a year, previous or concomitant diverticulectomy, 
concomitant abdominal surgery were excluded.

Descriptive data were presented as mean. The Chi-square 
and fisher’s exact tests were used to compare categorical 
variable. The chi-square analysis was done to find 
a relationship between urgency/urge incontinence and those 
parameters. A p-value for <0.05 was considered to be statisti-
cally significant. All analyses were conducted using the statis-
tical Package for Social Sciences (SPSS) version 24.0.

Result
Total of 109 patients were included in this study after the 
exclusion of patients following up less than a year, prior 
and concomitant urethral diverticulectomy as shown in 
Figure 1. The median age was 65.3 ± 11.9 years at the 
time of surgery, they were followed up for 40.8 ± 26.3 
months after surgery. Among these patients, 67 (61.5%) 

Figure 1 Patient distribution. 109 patients were included in our study, 40 patients did not present with urge urinary incontinence preoperatively. Among these 40 patients 
(bold black outline boxes), 23 patients received treatment or postoperatively urge urinary incontinence and 17 patients were not treated.
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had prior hysterectomy, only 1 (0.9%) had prior irradia-
tion, 86 (78.9%) had prior abdominal surgery, 31 (28.4%) 
had prior anti-incontinence surgery. The cohort demo-
graphic data are as described in Table 1.

In the surgical aspect, 18 (16.5%) patients utilized the 
“over-tight” technique. Fifty-eight (53.2%) patients had 
underwent pubovaginal sling alone, while 6(5.5%) had 
concomitant POP repair, 40 (36.7%) had urethrolysis or 
mesh excision, only 2 (1.8%) had concomitant 
sacrocolpopexy.

In the overall population, 11 (10.1%) patients reported 
similar bothersome SUI postoperatively, 48 (44.0%) patients 
stated improved symptoms, 42 (38.5%) patients were cured, 
but 8 (7.3%) patients reported worsen symptoms.

We focus on our analysis on the 40 patients who did 
not mention nor treat for urge/urge incontinence preopera-
tively, but developed de novo urge/urge incontinence 
(n=23), as shown in the highlighted box in Figure 1.

Among the 23 patients with de novo urgency/urge 
incontinence, most of the patients (n=20) reported 
improved or cured symptoms, while 2 patients stated simi-
lar bothersome and 1 patient stated worsen symptoms.

In patients with de novo urge/urge incontinence, 16 
patients were treated with anti-cholinergic medication, 4 
patients were treated with Botox injection and 2 were 
treated with sacral neuromodulation. One patient with de 
novo urgency incontinence was treated with both medica-
tion and Botox injection.

Chi-square analysis was done in an attempt to identify 
the potential risk factor of de novo urgency/urge incon-
tinence after autologous pubovaginal sling as shown in 
Table 2. Patients with previous POP repair were more 
likely to receive secondary treatment for de novo 
urgency/urge incontinence (p=0.026). Age, BMI, previous 
abdominal surgery, previous hysterectomy, previous mid 
urethral sling, previous bulking agent injection, previous 
other vaginal surgery, concomitant surgeries were not 
found to have statistical significance in relation to de 
novo urgency/urge incontinence.

Discussion
Though synthetic mid-urethral sling has been proven to 
achieve high success rates, the concern for adverse events 
has made autologous pubovaginal sling regain popularity 
for the treatment of stress urinary incontinence. 
Autologous fascia sling remained the fallback surgical 
option for patients with sling complications and previously 
failed slings. The downfalls of pubovaginal slings reported 
were wound infections, obstructive symptoms and de novo 
urgency incontinence.12 The reported incidence for de 
novo urge and urge incontinence post autologous sling 
surgeries were 15–20% and 7.2%, respectively;13 which 
is similar to the incidence of this study in urgency and urge 
incontinence as 21% (23/109). This study had identified 
previous POP repair and over-tight technique to be related 
to patients seeking for treatment for de novo urgency 
incontinence after surgery.

The etiology of de novo urgency after incontinence 
surgery has not been validated, but causes of de novo 
urgency after synthetic sling were proposed by Abraham 
et al, including urinary tract infection, bladder outlet 
obstruction, perforation of the urinary tract and idiopathic 
urgency.14 Similar hypothesis can be implemented in auto-
logous pubovaginal sling, except perforation by foreign 
body. Other hypotheses included irritation of the vesical 
neck,15 it is suggested bladder contraction is triggered by 

Table 1 Demographic of Cohort

Whole (n=109)

Age 65.3 ± 11.9

Follow up (m) 40.8 ± 26.3

BMI 29.7 ± 5.57
On medication for incontinence 7 (6.42%)

Prior hysterectomy 67 (61.5%)

Prior Irradiation 1 (0.9%)
Prior abdominal surgery 86 (78.9%)

Prior Anti-incontinence Surgery 31 (28.4%)

Other vaginal surgery 22 (20.2%)
Preop UUI 69 (63.3%)

Prior POP repair 28 (25.7%)

Surgery Whole (n=109)

Over-tight (n, %) 18 (16.5%)
PVS alone 58 (53.2%)

Concomitant POP repair 6 (5.5%)

Concomitant Urethrolysis/mesh excision 40 (36.7%)
Concomitant sacrocolpopexy 2 (1.8%)

Surgical Outcome Whole (n=109)

Same 11 (10.1%)
Improved 48 (44.0%)

Cured 42 (38.5%)

Worsen 8 (7.3%)

Treatment Whole (n=109)

Medication 53 (48.6%)

Intravesical Botox injection 13 (11.9%)

Sacral neuromudolation 9 (8.3%)
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urine entering proximal urethra,16 and urethral afferent 
activity can evoke involuntary detrusor activity.17 

Autologous pubovaginal sling is a bladder neck sling, 
with increasing pressure on the bladder neck, may result 
in involuntary detrusor activity and subsequently urgency/ 
urge incontinence as a subjective symptom. This hypoth-
esis makes the finding that pubovaginal sling had more de 
novo urgency reported than midurethral sling.18 More 
recent literature recommended the autologous graft to be 
positioned in the mid-urethral region without tension to 
decrease de novo urgency, due to the low possibility of 
urethral obstruction from the low fibrosis rate of autolo-
gous graft.19

We defined de novo urgency as subjects seeking med-
ical treatments such as anticholinergic medication, intra-
vesical Botox injections and sacral neuromodulation, 
without urgency symptoms in preoperative charting. 
Previous studies had used a more objective questionnaire 
and/or included patients on anticholinergic 

medication.20,21 We included patients who were much 
affected in order to identify possible risk factors attributed 
to de novo urgency incontinence.

Age, BMI, previous SUI surgeries were not related to de 
novo urgency incontinence. “Over-tight” technique and con-
comitant surgeries were also not attributed to de novo 
urgency incontinence. Previous POP repair surgery dissec-
tions are speculated to be more extensive, therefore resulting 
in de novo urgency incontinence. Since extensive dissec-
tions may disrupt the autonomic innervation of the bladder, 
this is another possible pathogenesis of de novo urgency.22

Despite much input in attempt to investigating poten-
tial risk factors for de novo urgency, there is limited 
evidence to support a convincing risk factor. A similar 
study was done, also trying to look for prognostic factors 
of autologous fascia rectus sling, and none of the preo-
perative parameters proved to be associated with the final 
outcome.23 Kenton et al were also unable to find an asso-
ciation between any other preoperative symptoms, 

Table 2 Comparison Between Patients with De Novo Urgency/Urge Incontinence and Those Did Not by Chi-Square

De Novo Urgency/ Urge 
Incontinence (n=23)

No De Novo Urgency/ Urge 
Incontinence (n=17)

p-value

Age 67.09±11.5 61.65±12.6 0.484

Follow up (m) 38.4±22.4 41.47±27.2 Nil

BMI 29.5±5.42 27.8±6.47 0.334
Prior hysterectomy 14 (%) 13 0.333

Prior Irradiation 0 (%) 1 0.425

Prior abdominal surgery 15 (%) 13 0.505
Prior anti-incontinence Surgery 4 4 0.702

Other vaginal surgery 4 (%) 3 1.00
Prior POP repair 9 (%) 1 0.026

Surgery

Over-tight (n, %) 4 (%) 2 1.00

PVS alone 11 (%) 11 0.348
Concomitant POP repair 1 (%) 2 0.565

Con- Urethrolysis/excision 9 (%) 5 0.739

Concomitant sacrocolpopexy 1 (%) 0 1.00

SUI Surgical Outcome

Same 2 (%) 1

Improved 10 (%) 3

Cured 10 (%) 12
Worsen 1 (%) 1

Treatment

Medication 16 (%)

Intravesical Botox injection 4 (%)
Sacral neuromudolation 2 (%)
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urodynamic parameters or patient characteristics and post-
operative treatment or bother form UUI,20 after they 
looked into patients status post Burch colposuspension 
and pubovaginal sling.

The urodynamic parameters related urgency post-sling 
procedure have been studied. Alperin et al noticed an 
elevation of detrusor pressure >15cm H2O during the 
filling phase of cystometry put patients at risk of develop-
ing de novo urgency incontinence.21 However, urge/urge 
incontinence was self-reported, unlike in this study, the 
patients were included only if they were treated. Mitsui 
et al investigated the clinical and urodynamic outcome of 
autologous pubovaginal, found out patients who had PVR 
(post void residual) more than 100mL or Qmax 20mL/s or 
less were more likely to have voiding problems. No uro-
dynamic parameters were reported to associate with 
urgency/urge incontinence but noted postoperative 
urgency and de novo urgency rate as 38% and 8%, 
respectively.22

Heterogeneous findings in identifying risk factors for 
de novo urge/urge incontinence were present in our litera-
ture review. Not all literatures found urodynamic para-
meters to be risk factors.20,23 The presence of detrusor 
overactivity, history of prior anti-incontinence surgery 
were reported to be risk factors of de novo urgency/urge 
incontinence, while poorer anterior and apical vaginal 
support were “protective” factors after mid urethral 
sling.10 Another study found preoperative urge, detrusor 
overactivity and prior use of anticholinergic medication 
were more likely to develop de novo urgency/urge incon-
tinence after autologous sling and/or Burch procedure.20 

However, prior medication did not show significance in 
our result.

The limitations of this study were a retrospective and 
single center study. Our study number would have more 
statistical power if we have a larger cohort; however, de 
novo urgency is not a common sequela but a very bother-
some symptom after pubovaginal surgery. This study was 
a snapshot in time, treatment modality was recorded as 
their last clinic visit. There was no follow up on the 
change of treatment over the course of time, given that 
urge/urge incontinence treatment is tiered. Therefore, 
a follow-up outcome of those treated is a future aspect 
of research. Transobturator approach autologous PVS 
had been described with favorable results,24,25 based on 
previous study suggesting higher de novo urge inconti-
nence rate in retropubic than transobturator MUS,26 it is 
reasonable to hypothesize transobturator approach may 

decrease such rate. However, our cohort only underwent 
retropubic approach, more comparison study is needed in 
the future to validate if this phenomenon is true in auto-
logous PVS.

There was no literature available on studying the pos-
sible risk factors to de novo urgency/urge incontinence 
after autologous pubovaginal sling. This study had 
a relatively long follow-up period of time.

Conclusion
De novo urgency/urge incontinence is a bothersome symp-
tom and not an uncommon sequelae after AF-PVS. Our 
study found prior pelvic organ prolapse surgeries as pos-
sible risk factor related to postoperative de novo urgency, 
hoping to give more information in consultation for auto-
logous pubovaginal sling.

Abbreviations
ASC, abdominal sacrocolpopexy; AF-PVS, autologous 
rectus fascia pubovaginal sling; DO, detrusor overactivity; 
LSC, laparoscopic sacrocolpopexy; MUS, mid-urethral 
sling; POP, pelvic organ prolapse; PSC, pubovaginal 
cystocele sling; SUI, stress urinary incontinence.
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