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INTRODUCTION

It has been reported that 13.6% of women suffer from stress 
urinary incontinence (SUI) in their lifetime [1]. The surgical 
standard for treating SUI has changed from the pubovaginal 
sling (PVS) and Burch colposuspension to the midurethral 
sling (MUS) because of comparable cure rates and lower surgi-
cal morbidity after the introduction of the MUS in 1996 [2-4]. 
The short-term cure rates for MUS have been reported to be 

high (70%–98%) [5]. However, its cure rate declines over time. 
The long-term objective and subjective cure rates for retropubic 
(RP) and transobturator (TO) slings were found to be 61.6% 
and 76.5%, and 64.4% and 81.3%, respectively [6]. Failure was 
reported in 5%–20% of patients [7]. Repeat MUS, PVS, Burch 
colposuspension, tape shortening, and transurethral bulking 
agent injections can be considered as second-line surgical pro-
cedures. However, there is not yet a consensus on which salvage 
intervention should be selected.
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Currently, the midurethral sling (MUS) is widely used as a standard treatment in patients with stress urinary incontinence 
(SUI). Several studies have reported the failure rate of MUS to be approximately 5%–20%. In general, sling failure can be de-
fined as persistent SUI after surgery or a temporary improvement in incontinence followed by recurrence. Failure is also often 
considered to include cases requiring secondary surgery due to mesh exposure, postoperative voiding difficulty, de novo ur-
gency/urge incontinence, and severe postoperative pain. Because of the lack of large-scale, high-quality research on this topic, 
no clear guidelines exist for second-line management. To date, transurethral bulking agent injections, tape shortening, repeat 
MUS, pubovaginal sling (PVS) using autologous fascia, and Burch colposuspension are available options for second-line sur-
gery. Repeat MUS is the most widely used second-line surgical method at present. Bulking agent injections have lower dura-
bility and efficacy than other treatments. Tape shortening demonstrates a relatively low success rate, but comparable outcomes 
if the period from first treatment to relapse is short. In patients with intrinsic sphincter deficiency, PVS and retropubic (RP) 
MUS can be considered first as second-line management because of their higher success rate than other treatments. When re-
vision or reoperation is required due to prior mesh-related complications, PVS or colposuspension, which is performed with-
out a synthetic mesh, is appropriate for second-line surgery. For patients with detrusor underactivity, a readjustable sling can 
be a better option because of the high risk of postoperative voiding dysfunction in PVS or RP slings.
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Different definitions and categories of surgical failure after 
MUS have been used in the literature. Sling failure can clearly 
be defined as persistent or recurrent SUI. Meanwhile, mesh 
complications, voiding difficulty, and bothersome lower uri-
nary tract symptoms, which reduce patient satisfaction, can be 
defined as sling failure in a broad sense. It seems reasonable to 
consider salvage treatment options after clearly addressing the 
reason for the failure of the previous procedure. Therefore, this 
review intends to help clinicians choose a more appropriate sal-
vage procedure in various situations.

DEFINITION OF FAILURE

The reason for the various failure rates is that the definition of 
failure is not uniform. What is a failed sling? Postoperative SUI 
can be an example of failure. Some researchers have defined a 
relapse of urine leakage within 12 months as sling failure, which 
they distinguished from recurrent SUI, which was used to refer 
to the reoccurrence of urine leakage at over 12 months from the 
first sling [8]. Some authors have defined both persistent SUI 
and recurrent SUI as sling failure, regarding persistent SUI as 
the symptom occurring within 6 weeks after the first sling, and 
recurrent SUI as the symptom occurring after 6 weeks [9]. Oth-
ers have defined retreatment at any time after previous MUS as 
a sling failure [10]. Situations that need secondary surgery, such 
as deterioration of lower urinary tract symptoms, severe post-
operative pain, and mesh-related complications, can also be in-
cluded as sling failure [11].

Failure should be assessed using a detailed history, physical 
examinations, and subjective or objective criteria, including 
voiding diaries, validated tools about patient satisfaction, stress 
test, a 24-hour pad test, cystoscopy, and urodynamic study.

RISK FACTORS OF FAILURE

In a single-center retrospective study of 1,225 MUS patients 
(955 RP slings and 270 TO slings), the multivariate analysis 
noted that body mass index >25 kg/m2 (odds ratio [OR], 2.9), 
mixed urinary incontinence (OR, 2.4), prior surgery for conti-
nence (OR, 2.2), intrinsic sphincter deficiency (ISD) (OR, 1.9), 
and diabetes (OR, 1.8) were significant independent predictors 
of sling failure [12]. A prospective study of 597 patients who 
underwent MUS (280 in the RP arm, 285 in the TO arm) re-
vealed that previous incontinence surgery (OR, 1.99), maxi-
mum Q-tip excursion <30° (OR, 1.89), Medical Epidemiologic 

and Social Aspect of Aging questionnaire urge score >10 (OR, 
1.97), and pad weight (OR, 1.06 per 10 g) were predictors of 
overall failure [13]. Preoperative urge incontinence may be a 
risk of sling failure. In patients with mixed urinary inconti-
nence, the postoperative cure rate was lower in long-term fol-
low-up after MUS than in pure SUI patients (85% vs. 30%) [14]. 
Not all postoperative voiding difficulties require surgical inter-
vention, and most cases resolve by temporal catheterization. 
The incidence of postoperative voiding difficulty decreased 
from 20% on day 1 to 2% by 6 weeks [15]. In a population-
based cohort of 188,454 women who underwent a sling, revi-
sion or removal of the sling was required in a cumulative 3.7% 
of participants in 9 years of follow-up (1.3% for urinary reten-
tion vs. 2.5% for mesh erosion) [16]. In the Trial of Midurethral 
Sling study, the RP approach demonstrated a higher incidence 
of postoperative voiding dysfunction. A surgical intervention 
was necessary for voiding difficulty in 3% of patients who re-
ceived RP slings and in 0% of those who received TO slings 
within 24 months of follow-up [17]. Concomitant prolapse sur-
gery, age, preoperative peak urinary flow rate, and the Charlson 
comorbidity index score were reported as potential predictors 
of postoperative voiding difficulties [18-20]. Younger age, con-
current prolapse surgery, diabetes, previous bariatric surgery, 
and an RP sling were regarded as risk factors for vaginal mesh 
exposure [16,21,22].

SECOND-LINE SURGICAL MANAGEMENT

Transurethral Bulking Agent Injections
Because it is less invasive, suitable for the office setting, and 
available under local anesthesia, bulking agent injections have 
been considered a viable option for failed MUS. A retrospective 
study of 73 patients who received Macroplastique and collagen 
injections reported complete resolution in 18 (24.7%) and 
symptom improvement in 52 (71.2%) at the first postinjection 
follow-up visit (4.2 months after injection) [23]. In another ret-
rospective study comparing urethral bulking agent injections 
(n=67) to repeat MUS (n=98) in 165 patients who underwent 
a secondary procedure for failed MUS, failure was reported in 
26 patients (38.8%) after bulking agent injections and 11 pa-
tients (11.2%) after repeat MUS [24]. Despite the low cure rate, 
subjective satisfaction or improvement has been reported to be 
relatively high in short-term results [25]. However, the objective 
cure rate was much lower than that found for repeat MUS [24]; 
moreover, few long-term results have been reported. Some 
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studies have stated that repeat injections are necessary due to 
the decrease in efficacy with time [23,26-28]. Therefore, bulk-
ing agent injections are not adequate considering the long-term 
cure rate, except for some selected cases.

Shortening of the Previously Implanted MUS
Shortening of pre-existing mesh is a less invasive management 
strategy than other surgical options. However, only a few small 
studies have been reported. Lo et al. [29] reported an objective 
cure rate in 71.4% of 14 failed tension-free vaginal tape (TVT) 
patients. The mean period from initial to secondary surgery 
was 4 months, and the mean follow-up period was 19 months 
(range, 12–39 months). A study outcome of tape shortening for 
failed TO slings revealed cure rates of 70% and 60% at 1 and 3 
years of follow-up. The mean period to tape shortening was 4.2 
months (range, 1–12 months) [30]. Another study of 7 patients 
with mesh tightening and a mean follow-up period of 25 
months reported cure in 3 patients (42.9%) cure and improve-
ment in 6 (85.7%). The median interval from TO sling to tape 
shortening was 6 months [31]. Patterson et al. [32] reported dif-
ferent surgical outcomes of tape shortening depending on 
whether the first sling was performed using the RP route (a 
subjective cure rate of 88%) or the TO route (a subjective cure 
rate of 45%). Han et al. [33] compared 30 patients who under-
went tape shortening to 36 who underwent repeat MUS. The 
mean delay to shortening of the tape was 90.2±77.5 months. 
The overall cure rate was 46.7% in the patients who underwent 
tape shortening and 72.2% in those who underwent repeat 
MUS at 12 months of follow-up (P =0.034). Comparing the 
study of Han et al. with other studies, some differences can be 
seen between the reported cure rates. The cure rate may depend 
on the interval from the first MUS to the secondary interven-
tion, although there has been no comparative study to confirm 
this possibility.

Repeat MUS
As the MUS using synthetic tape became widespread as the pri-
mary management of SUI, the incidence of MUS failure also 
increased. Due to the lack of a clear guideline regarding salvage 
options after sling failure, many clinicians have tried MUS as a 
secondary procedure and so far have shown relatively good re-
sults [34,35]. The success rate of repeat MUS reported so far 
varies widely (40%–90%) among researchers. The reason for 
this is that the criteria used to define cure or success in each 
study were different, the follow-up periods were different, and 

the results were also different depending on whether RP or TO 
slings were used [9,33,36-40].

A retrospective study with 77 patients who underwent TVT 
(n=48) or TO tape (n=29) as secondary management revealed 
overall success rates of 71% and 48%, respectively (P=0.04), 
meaning that repeat RP slings were more successful than repeat 
TO slings. The preoperative incidence of ISD was higher in the 
patients who underwent repeat MUS after sling failure than in 
those who did not require secondary management (31% vs. 
13%, P<0.001). The subjective cure rate was higher in the pri-
mary management group (86%) than in the secondary man-
agement group (62%) [36]. Conversely, a cohort study of 112 
recurrent SUI patients who underwent repeat MUS revealed an 
overall subjective success rate of 76.8% at 21 months of follow-
up. There was no significant difference in outcomes between 
RP and TO slings [40]. A retrospective study reviewing 80 pa-
tients who underwent repeat MUS showed that repeat MUS 
had a lower success rate than primary MUS (55% vs. 81%, P< 
0.0001). A history of prior anti-incontinence procedures, a pos-
itive supine stress test, and a TO sling were independent risk 
factors for sling failure [39]. Complications such as voiding dys-
function, de novo urgency, urethra, bladder, and vaginal perfo-
ration happened more in RP slings, while chronic groin pain 
occurred more in TO slings [41].

Readjustable Slings and Spiral Slings
In a prospective study of 130 recurrent SUI patients, insertion 
of an adjustable continence therapy (ACT) device, which con-
sists of 2 adjustable balloons aimed to be located just distal to 
the urethrovesical junction bilaterally, demonstrated a cure rate 
of 52% (67 of 130) and an 80% improvement rate at a 1-year 
follow-up [42]. Another study of 57 patients who had recurrent 
SUI and received ACT implantation as secondary management 
reported a 68% success rate after 6 years [43]. Schmid et al. [44] 
reported an 84% (21 of 25) cure rate in patients who experi-
enced failure of MUS as prior incontinence surgery and were 
treated with an AMI adjustable sling system as a secondary 
treatment at 1 year of follow-up. A retrospective study of the 
Remeex readjustable sling, which was conducted among 205 
patients after primary failure of MUS, revealed a cure rate of 
71.7% during a mean follow-up of 89 months (range, 26–159 
months). Eighty-eight patients (42.9%) required re-adjustment 
(82 cases of tension increase and 6 cases of tension reduction) 
[45]. Compared with the standard sling, a readjustable sling 
seems to result in increased success rates and decreased compli-
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cations as a salvage procedure because of the ability to readjust  
inadequate tension, which could induce recurrence of inconti-
nence or postoperative bladder outlet obstruction. However, no 
comparative studies with other types of MUS have yet been 
conducted.

The success rates after spiral sling placement were reported to 
be 70%–75% at 15–26 months of follow-up. Due to the nature 
of the procedure, there were several complications such as in-
traoperative bladder neck perforation produced by dorsal ure-
throlysis, or cases that required urethral reconstruction during 
a salvage procedure after secondary failure [46,47].

PVS With Autologous Rectus Fascia
The cure rates of PVS using autologous fascia as second-line 
management have been reported to be 60%–80% [48-52]. A 
retrospective study of 66 patients (16 pure SUI vs. 50 mixed in-
continence) who received an autologous PVS after failed MUS 
reported an SUI cure rate of 69.7%. Patients with pure SUI 
showed a higher cure rate (62.6%) than those with mixed in-
continence (30.0%) [49]. In another study of 35 patients who 
underwent autologous fascial sling after failed MUS, an assess-
ment was possible in 21 patients. Preoperatively, 13 patients had 
a failed RP sling, and 8 had a failed TO sling. There were 13 pa-
tients with preoperative mixed urinary incontinence and 12 
with urethral hypermobility. Eight patients had concomitant 
sling excision due to obstruction or pain. Success occurred in 
16 patients (76.2%) according to the Patient Global Impression 
of Improvement questionnaire for a median follow-up of 74 
months. Concurrent sling excision, mixed urinary inconti-
nence, age, length of follow-up, and first surgery type (RP vs. 
TO) had no statistical impact on outcomes [50]. In studies 
comparing PVS with RP slings, some reported similar success 
rates and complications between the 2 groups [51], while others 
noted that PVS had a higher surgical success rate and more 
complications related to postoperative voiding difficulty [52, 
53].

Burch Colposuspension
Burch colposuspension as a secondary treatment after failed 
MUS has shown objective and subjective cure rates of 54%–
77% and 85%–93%, respectively [54-57]. No studies have yet 
compared Burch colposuspension with other incontinence sur-
gery as salvage procedures. The SISTEr (Stress Incontinence 
Surgical Treatment Efficacy) trial, a multicenter randomized 
comparative study, was conducted in a total of 655 SUI patients 

who had not previously received anti-incontinence surgery, and 
compared 329 patients who received colposuspension with 326 
patients who received PVS. In total, 520 patients completed the 
outcome assessment. The success rate specific to SUI was high-
er for PVS than for Burch colposuspension (66% vs. 49%, P< 
0.001), and adverse events such as urinary tract infections, void-
ing difficulty, postoperative de novo urgency, and urge inconti-
nence also were higher in patients who received PVS [58]. Com-
pared with MUS, colposuspension exhibited no difference in 
subjective and objective cure rates even at a long-term follow-
up [59]. Amaye-obu and Drutz [60], in a study of 26 patients, 
showed that the cure rate of colposuspension declined to 81%, 
25%, and 0% as the numbers of previous anti-incontinence op-
erations increased to 1, 2, and 3, respectively. According to this 
result, it would be better to avoid colposuspension if the patient 
has received anti-incontinence surgery twice or more. A ran-
domized controlled trial comparing TVT to laparoscopic col-
posuspension in recurrent SUI patients exhibited similar cure 
rates and complications in the short-term follow-up [61]. If the 
recent issue of the increasing risk of mesh-related complications 
is considered, colposuspension might be a better alternative op-
tion as second-line management for failed MUS.

Considerations at the Time of Planning Second-Line 
Surgery
Concurrent excision or removal of the prior sling
There is no consensus on whether the prior implanted sling 
should be removed [62,63]. Some agree with removing the pri-
or sling so that the new sling is not prohibited from being 
placed in a proper position along with the midurethra. On the 
other hand, the objection has been raised that doing so may in-
crease unnecessary morbidities such as a longer operation time, 
more bleeding, and possible urethral injury, which would not 
occur if concurrent excision is not performed. Steele et al. [63] 
compared subjective improvement in 61 patients who per-
formed repeat MUS, of whom 28% (17 of 61) and 72% (44 of 
61) underwent concurrent removal of prior sling or did not, re-
spectively. Using the Urogenital Distress Index, Incontinence 
Severity Index, and Incontinence Impact Questionnaire, there 
was no difference in subjective voiding symptoms and opera-
tive complications between the 2 groups. In a retrospective 
study of 66 patients who underwent PVS as a second-line treat-
ment, mesh removal was performed in 27 patients (21 before 
PVS, 6 concurrent excisions). Mesh excision was not associated 
with worse outcomes (P=0.013) [49]. Another retrospective study 
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of 21 patients who underwent PVS after failed MUS resulted in 
no statistical impact according to whether concomitant sling ex-
cision was performed (n=8) or not (n=13) (P=0.62) [50]. How-
ever, it seems reasonable to remove the first sling if repeat sur-
gery is necessary due to the complications related to mesh expo-
sure, pain, and postoperative voiding difficulty. Jambusaria et al. 
[64] noted that pain was improved in more than 60% of patients 
by complete or partial excision of mesh in patients who suf-
fered pain after primary MUS for a mean 29 weeks of follow-up.

ISD versus urethral hypermobility
ISD is one of the critical causes of primary sling failure. When 
second-line management is required, an RP sling or PVS can be 
considered first because of their higher success rates in SUI pa-
tients with ISD. A TO sling supports the lower surface of the 
midurethra horizontally in the resting position, while an RP 
sling or PVS supports a larger surface of the midurethra cir-
cumferentially with a U-shape. Therefore, it seems that urethral 
resistance is reinforced more by RP slings and PVS. Several 
clinical studies have reported higher success rates of RP slings 
and PVS compared to TO slings as secondary management in 
failed MUS [36,39,51]. If ISD is accompanied after sling failure, 
an RP sling, PVS, or adjustable sling can be considered first. 
Contrary, if urethral hypermobility is dominant, colposuspen-
sion could be a better alternative option [65].

Mesh complications
In the last decade, the use of commercial mesh for pelvic organ 
prolapse repair has been suspended in several countries due to 
the occurrence of some severe mesh-related complications. 
Some countries have prohibited the use of synthetic mesh even 
for SUI treatment. The overall rates of mesh erosion or extru-
sion have been reported to be 2.4% with TO slings versus 2.1% 
with RP slings. Nevertheless, a Cochrane review with high-level 
evidence supports the long-term effectiveness and tolerable ad-
verse events of MUS using type I polypropylene mesh [5]. The 
reasons for the recent increase in mesh-related complications 
are as follows: First, the incidence of complications has in-
creased due to an increase in synthetic mesh utilization [66]. 
Second, the problem of the mesh material itself can be consid-
ered. Despite discordant opinions on this issue, there is no clear 
evidence of a causal relationship between polypropylene mesh 
and systemic inflammation or an abnormal host response, ac-
cording to a recent review by the International Consultation on 
Incontinence [67]. Third, the widespread use of synthetic mesh 

in SUI patients can lead to an increased incidence of inadequate 
surgical performance by inexperienced surgeons [68,69]. Risk 
factors affecting mesh-related complications include factors re-
lated to wound healing such as diabetes, smoking, nutritional 
deficiency, and old age, as well as intraoperative factors such as 
bleeding, hematoma, and trocar perforation into the urinary 
tract. In a patient with a failed MUS accompanied by mesh-re-
lated complications, PVS or colposuspension rather than repeat 
MUS can be considered first as a salvage treatment [65].

Postoperative lower urinary tract symptoms
After repeat MUS, the rate of de novo urgency and urge incon-
tinence was reported to be 6%–30%, and that of urinary reten-
tion was reported to be 10%–14% depending on the study 
[36,49,70]. As mentioned earlier, the long-term cure rates of RP 
slings and PVS were reported to be higher than those of TO 
slings, whereas postoperative voiding difficulty was also report-
ed to be higher for those modalities than for TO slings. Little is 
known about the comparative outcome of de novo urgency and 
urge incontinence between secondary RP and TO tape. How-
ever, the incidence of storage symptoms after MUS in primary 
SUI patients was not different between the RP and TO ap-
proaches [17,67].

A readjustable sling can be a better option for patients who 
have recurrent SUI with detrusor underactivity to avoid post-
operative voiding difficulties [62]. When a revision is planned 
due to postoperative voiding difficulties, it should be noted that 
complete excision of the mesh can produce a higher incidence 
of SUI recurrence than occurs after partial excision or urethrol-
ysis [64].

CONCLUSIONS

There is not yet any consensus regarding the choice of adequate 
second-line surgery for failed MUS. However, it is necessary to 
approach surgical options according to the cause of the previ-
ous failure rather than uniformly determining a single treat-
ment option. Since transurethral bulking agent injections or 
tape shortening can be performed with minimal invasiveness, 
they may be suitable as office-based procedures, but have lower 
durability and efficacy than other treatment options. Repeat 
MUS is still being performed most frequently, and recently, 
PVS and colposuspension are receiving attention again because 
issues relating to the mesh-related complications have been 
highlighted.
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