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Introduction: Patients may develop recurrent urinary tract infections, pain syndromes, 
dyspareunia, and voiding difficulty after mid-urethral sling placement that can be treated 
by partial sling excision.
Objective: The primary objective of this study was to evaluate the incidence of de novo 
incontinence and voiding difficulty after partial sling excision. A secondary objective was to 
assess risk factors associated with future incontinence surgery in this subset of patients.
Methods: From 2009 to 2017, 95 female patients with subjective complaints of pelvic pain, 
dyspareunia, or voiding difficulty following synthetic mid-urethral sling placement for stress 
urinary incontinence underwent partial sling excision at a single institution. The incidence of 
urinary incontinence was assessed 6 months after partial sling excision. Patients were also 
assessed for resolution of voiding difficulty and future incontinence surgery. Primary end-
points were examined by Pearson’s Chi-square test and interval data by t-test. A p < 0.05 was 
significant.
Results: About 72% of patients were more likely to be continent after partial sling excision 
irrespective of initial symptoms prior to surgery. No difference was seen in voiding difficulty 
between the continent and incontinent patients after partial sling excision (p=0.09). Patients 
with a retropubic mid-urethral sling were more likely to be continent after partial sling 
excision (p=0.03). Preoperative maximum flow rate >16 mL/sec was associated as an 
independent variable to develop incontinence surgery after partial sling excision (p=0.009).
Conclusion: In conclusion, partial sling excision poses a low risk for de novo urinary 
incontinence regardless of preoperative symptoms. Stress urinary incontinence may be less 
likely to reoccur in those patients having a retropubic approach. A preoperative maximum 
flow rate of >16 mL/sec is a risk factor for future incontinence surgery after partial sling 
excision and should be taken into consideration when formulating a treatment plan.
Keywords: sling excision, mesh, incontinence, mid-urethral sing

Introduction
Stress urinary incontinence (SUI) is defined as the involuntary loss of urine with 
provocative maneuvers, such as coughing, laughing, sneezing, etc.1 It is a common 
problem among women and leads to a decline in quality of life. The standard of 
care to improve SUI, as designated by the American Urogynecologic Society, is 
synthetic mid-urethral slings.2 This treatment has been highly studied, with greater 
than 2000 publications in the scientific literature describing its use and efficacy.3 

Although most patients experience significant relief after this common surgical 
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treatment, as with any surgical procedure, complications 
can occur. Besides mesh exposure, patients may develop 
recurrent urinary tract infections, pain syndromes, dyspar-
eunia, and voiding difficulty after mid-urethral sling place-
ment that can require further surgical intervention.3,4

While conventional thinking has been to treat these 
complications conservatively, it has been shown that treat-
ment such as medications, behavioral therapy, and physi-
cal therapy frequently do not result in improvement of the 
patient’s symptoms.5 Various surgical options exist for 
treatment including sling explant, which has been consid-
ered the procedure of choice to address symptoms refrac-
tory to medical treatment.6 This procedure involves 
removing the vaginal portion as well as the lateral arms 
that extend into either the obturator/adductor muscles or 
retropubic space of which either can be associated with 
substantial morbidity.7 Transvaginal partial sling excision 
is much less invasive as it only involves incising the sling 
and associated scar tissue underneath the urethra.8 Limited 
information exists in the literature on the incidence of 
incontinence after partial sling excision or the improve-
ment of subjective symptoms of chronic pelvic pain, dys-
pareunia and other voiding symptoms.

The primary objective of this study was to evaluate the 
incidence of de novo incontinence and voiding difficulty 
after partial sling excision. A secondary objective was to 
assess risk factors associated with future incontinence 
surgery in this subset of patients.

Patients and Methods
This retrospective observational study was performed at 
Ruby Memorial Hospital, West Virginia University, 
Morgantown, WV. Approval for this study was obtained 
from The Institutional Review Board of West Virginia 
University. All patients provided informed consent to par-
ticipate in this study, and that it was conducted in accor-
dance with the Declaration of Helsinki. Potential patients 
were identified by Current Procedural Terminology (CPT) 
codes of pelvic pain, dyspareunia, and/or voiding dysfunc-
tion for greater than 3 months following a mesh-based 
mid-urethral sling procedure. Pelvic pain was defined as 
pain that occurred below the umbilicus including the groin 
area for at least 3 months and not associated with the 
menstrual cycle. Dyspareunia was defined as genital pain 
that occurred during or immediately following intercourse. 
Voiding difficulty was defined broadly as any perceived 
voiding difficulty that was not present prior to mid-urethral 
sling placement. These included voiding symptoms such 

as urinary hesitancy, slow stream, incomplete bladder 
emptying, abdominal straining to void, double-voiding, 
and position-dependent voiding.

From January 2009 to December 2017, 108 patients 
with symptoms including voiding difficulty, pelvic pain, 
and/or dyspareunia following synthetic mid-urethral sling 
placement for SUI subsequently underwent partial sling 
excision at our institution. These patients had all failed 
a trial of the conservative treatment that included either 
a trial of behavioral therapy, physical therapy, and/or 
medications.

During this study period, three surgeons trained in 
female pelvic medicine/reconstructive surgery performed 
the partial sling excision. Preoperative assessment with 
urodynamics testing was performed on all patients. The 
surgery was performed under general anesthesia. In most 
cases, either a gynecologic or urologic resident assisted 
with the procedure under the direct supervision of the 
primary surgeon. All attending surgeons used the same 
standard technique for the transvaginal partial sling 
excision.

An approximate two 3-cm vertical incision was made 
just under the mid-urethra through the vaginal wall 
mucosa. Careful sharp and blunt dissection was performed 
to expose the underlying sling and scar tissue. The sling 
was dissected away from the urethra and lysed in the 
midline (Figures 1 and 2). The sling and scar tissue were 
partially excised just under the bony pelvis in either direc-
tion (Figures 3 and 4).

The incidence of urinary incontinence was assessed 6 
months after partial sling excision by an objective cough 
stress test. Patients were also assessed for resolution of 

Figure 1 The sling is identified and undermined with a right-angle clamp just below 
the mid-urethra.
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voiding difficulty. Primary endpoints were examined by 
Pearson’s Chi-square test and interval data by t-test. When 
p-values were <0.05, an effect was considered statistically 
significant. Data were analyzed using JMP software 
Version Pro 12.2, SAS Institute Inc., Copyright 2015.

Results
We identified 108 patients who underwent transvaginal 
partial sling excision. Thirteen patients were lost to follow 
up. Mean age of the patient was 53 years of age (range 
27–84). Approximately half (52.2%) of these patients were 
post-menopausal. Mean BMI of the patient was 32 (range 
22.3–57.9). In our case series, we only had one case of 

urethral injury during partial sling excision. The injury 
was recognized intra-operatively and was repaired without 
any long-term sequelae.

At 6 months after partial sling excision, 72% (68/95) of 
patients were continent irrespective of initial symptoms prior 
to surgery (Table 1). Sixty-five % (62/95) rated their pain as 
improved. Approximately half (48/95) had less voiding diffi-
culty. No differences were noted in post-void residual (PVR) 
before and after partial sling excision (Table 1). Neither post-
operative continence nor need for future incontinence surgery 
after partial sling excision was associated with the patient’s 
primary complaint. No differences were seen in voiding 
difficulty and maximum uroflow rate between the continent 
and incontinent patients after partial sling excision. (p=0.09) 
(Table 1). Similarly, no difference was noted in pain percep-
tion after partial sling excision (p=0.93) (Table 1). Patient’s 
primary complaint was also not predictive of future incon-
tinence surgery after partial sling excision.

Patients with a retropubic mid-urethral sling were more 
likely to continue to be continent after partial sling exci-
sion (p=0.03) (Table 2). A preoperative uroflow >16 mL/ 
sec was associated with future incontinence surgery after 
partial sling excision. (p=0.009) (Table 2).

Discussion
While rates of complications and re-operation after syn-
thetic mid-urethral slings are low, it is important to deter-
mine the safest and most effective option to resolve 
complications for patients. Literature and formal 

Figure 2 The sling is incised in the midline. The free edge of the sling is grasped 
with an allis clamp and undermined laterally to the inferior pubic rami on both sides.

Figure 3 The sling is excised at the level of the inferior pubic rami on both sides.

Figure 4 The vaginal portion of the sling underneath the mid-urethra is now 
completely removed.
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recommendations from governing societies regarding the 
most appropriate management for this situation are lack-
ing. Our study has aimed to fill in this gap by focusing on 
rates of incontinence and voiding difficulty after partial 
sling excision as well as predictive factors for future 
surgery to treat incontinence.

In our study, partial sling excision was not shown to 
cause de novo urinary incontinence in a majority of 
patients, regardless of preoperative symptoms. Prior 

research has hypothesized that removal of mesh comple-
tely underneath the urethra may play a key role in the 
recurrence of SUI.9 This has led to sling revision rather 
than explant as the preferred treatment for acute urinary 
retention after a mid-urethral sling.10 Molden et al retro-
spectively assessed outcomes after sling revision for both 
retropubic and transobturator slings. Techniques included 
stretching of the sling, incision to release the sling, and 
resection of the central portion of the sling. While voiding 

Table 2 Risks Factors for Subsequent Incontinence Surgery After Partial Sling Excision

Further Surgery 
(N=17)

No Further Surgery 
(N=78)

p-value Odds Ratio with 95% 
CI

Primary complaint 0.7

Pelvic pain 5 31
Dyspareunia 0 6

Mesh extrusion 3 12

Voiding difficulty 9 38

Age (yrs)a 57.2 (±12.5) 52.4(±12.1) 0.14

BMI (kg/m2)a 32.8(±4.9) 31.7(±7.3) 0.60

Sling technique 0.47

Unknown 14 50
Retropubic 1 16

Transobturator 2 12

Tobacco use 4 36 0.38

PVR(mL) before sling 

Excisiona

81.1(±114.5) 62.4(±139.8) 0.63

PVR(mL) after sling 

Excisiona

41.8(±53.7) 45.2(±72.3) 0.9

Max flow rate > 16mL/sec* 7 16 0.009 1.8(1.6–5.7)

Notes: aMeans and SD, p-value based on t-test. *Odds ratio with 95% CI. All other p-values based on chi-square.

Table 1 De Novo Urinary Incontinence After Partial Sling Excision

Continent (n=68) De Novo UI (n=27) P value

Age (yrs)a 53.4 ±13.5 52.6 ± 7.9 0.76
BMI (kg/m2)a 31.9 ± 7.1 32.8± 6.8 0.57

Caucasian ethnicity 67 27 0.51

Sling technique 0.04

Unknown 43 25
Retropubic* 16 1

Transobturator 9 4

Post pain improvement 48 14 0.08

Improved voiding difficulty 38 10 0.09

PVR (mL) before sling excision 75.8 37.2 0.22
PVR (mL) after sling excision 43.0 49.5 0.80

Max flow rate > 16mL/sec 13 8 0.28

Notes: aMeans and SD, p-value based on t-test. All other p-values based on chi-square. *Means p<0.03 compared to Transobturator.
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dysfunction resolved in 80% of patients, 21% developed 
de novo SUI.11 Segal et al explored outcomes after sling 
release for various incontinence procedures. Of 44 patients 
who underwent a sling release, 34% (15/44) of subjects 
developed de novo SUI.8 A study by Geller found 34% of 
patients developed de novo incontinence following sling 
revision.12 Tse and Chan’s study quotes recurrent incon-
tinence rates around 19%.13 Unlike these prior studies 
which involved either incising or removing a small portion 
of the sling, our study showed similar rates of recurrent 
incontinence with excision of most of the suburethral 
mesh.

Patients with a retropubic mid-urethral sling were more 
likely to be continent after partial sling excision. This 
outcome in part may be due to the etiology of SUI in 
our patient population. Although difficult to quantify, 
impaired urethral sphincter function likely played 
a larger role than urethral support regarding the etiology 
of SUI within our patient population. Impaired urethral 
sphincter function is more likely to occur in menopausal 
patients with estrogen insufficiency.14 On average, women 
in our study were in their early to mid-fifties at the time of 
partial sling excision and hence more likely to be meno-
pausal. As the mesh arms were largely left intact during 
partial sling excision, the lateral support to the urethra 
remained. Thus, the lateral mesh arms provided continued 
support to the urethral sphincter resulting in continued 
continence within our patient population.

Impaired urethral sphincter function may have also 
accounted for uroflow being predictive of future inconti-
nence procedures. With impaired urethral sphincter func-
tion, the coaptation mechanism no longer functions 
properly. This type of urethral sphincter dysfunction is 
referred to as intrinsic sphincter deficiency (ISD).15 Thus, 
regardless of the anatomical location of the urethra, urin-
ary incontinence occurs in the dysfunction of the urethral 
sphincter itself. Consequently, patients with this type of 
urethral sphincter dysfunction can have higher uroflow 
rates because the urethral sphincter loses its ability to 
narrow. According to McGuire, it was reported that 75% 
of total patients who underwent urinary incontinence sur-
gery more than once had ISD.16 Based on these findings, 
uroflow rates and history of prior retropubic sling should 
play a role in determining treatment options and counsel-
ing regarding the risk of future incontinence procedures, 
particularly with patients that share the same demographic 
characteristics as those in our study.

Other small studies on the efficacy of sling revision 
show a high variation on outcome following the 
procedure.17,18 The variation of efficacy may be attributed 
to a lack of uniformity regarding sling revision surgery 
technique and timing after the initial mesh sling surgery. 
An advantage of our study was the uniformity in surgical 
technique which resulted in a favorable outcome, regard-
less of the initial synthetic sling that was placed.

Although patients with a retropubic mid-urethral sling 
were more likely to be continent after partial sling exci-
sion, the actual number of patients confirmed to have 
a retropubic sling (N=17) was low. On account of diffi-
culty in obtaining all prior operative records from our 
patient population, the type of sling procedure (retropubic, 
transobturator, and single incision) used during initial pla-
cement was largely unknown. We view this as a strength 
of the study rather than a weakness. As most of the current 
literature concentrates on a single type of sling technique 
in relation to partial sling excision, the fact that our post-
operative sling excision continence rates were high (72%) 
without knowing the specific type of sling used in the 
initial surgery makes our results more generalizable and 
clinically relevant.

An interesting finding of our study was that no signifi-
cant difference was noted in pelvic pain after partial sling 
excision. Pain symptoms after surgery are often attributed 
to either scarring or a foreign body.18 It would therefore 
seem likely that removal of the foreign body would help 
alleviate pain. In our study, the patients with pain all had 
their sling partially excised which should have resulted in 
a significant improvement. This was not seen within our 
patient population suggesting that mesh material may not 
be a pain generator when used for incontinence treatment 
as other literature has suggested.19

The fact that no differences were seen in voiding 
difficulty and maximum flow rate between the continent 
and incontinent patients after partial sling excision sug-
gests that the patient’s voiding difficulty was unlikely to be 
directly due to the sling. If it were, an obstructive voiding 
pattern should demonstrate lower maximum flow rates that 
would statistically improve after partial sling excision. 
This should even be more pronounced in the subset of 
patients that were incontinent after partial sling excision if 
the patient’s symptoms were on account of the sling. This, 
however, was not seen. The reason is likely because of the 
multifactorial etiology of voiding difficulty. Voiding diffi-
culty was defined widely to include symptoms such as 
urinary hesitancy, slow stream, incomplete bladder 
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emptying, abdominal straining to void, double-voiding, 
and position-dependent voiding. Many of these symptoms 
can result from not only obstructive voiding but also 
a neurologic problem or medication that alters nervous 
system function. While approximately half of patients 
felt improvement in these symptoms, analysis of objective 
voiding parameters (maximum flow rate and PVR) demon-
strated no statistical differences after partial sling excision. 
In a study by Petrou et al urethrolysis outcomes were not 
significantly different when urodynamic parameters were 
used instead of clinical criteria.20 Because of the multi-
factorial etiology of voiding difficulty, there does not yet 
seem to be conclusive evidence for partial sling excision 
as a clear treatment. Patients should be counseled regard-
ing the potential limited benefit partial sling excision 
affords for voiding difficulty and may actually worsen 
symptoms by causing subsequent de novo incontinence.

This study has several limitations. With any study relying 
on electronic medical records, coding discrepancies could 
exist causing misclassification with data collection. Also, 
with limited post-operative follow up, it is difficult to discern 
whether the improvements were long lasting or based pri-
marily on the placebo effect. It is well documented within the 
literature that surgery has a profound placebo effect. A 2014 
Cochrane review of 53 trials that compared elective surgical 
procedures to placebos found that sham surgeries provided 
some benefit in 74% of the trials and worked as well as the 
real surgery in about half.21 Finally, since all the data were 
collected from a single academic, tertiary care hospital, this 
may limit the generalizability to non-academic/community 
hospitals.

In conclusion, partial sling excision poses a low risk 
for de novo urinary incontinence regardless of preopera-
tive symptoms. Stress urinary incontinence may be less 
likely to reoccur in those patients having a retropubic 
approach. A preoperative maximum flow rate >16 mL/ 
sec is a risk factor for future incontinence surgery after 
partial sling excision and should be taken into considera-
tion when formulating a treatment plan. This study con-
tributes to the existing literature on treating complications 
related to mid-urethral sling surgery. Further research is 
warranted regarding the exact mechanism and underlying 
pathophysiology of pain and voiding difficulty after mid- 
urethral sling placement.
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