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Background
Stress urinary incontinence (SUI) in women is a physical, psychological, sexual and social problem. It has a prev-

alence ranging from 12.8 and 46% in different epidemiological studies [1]. Midurethral slings (MUS), retropubic and 
transobturator are considered the gold standard procedure with a cure rate of up to 90%, with metanalyses that 
showed no statistically significant differences in terms of subjective/objective cure between the two methods [2, 3]. 
Considering both urinary incontinence prevalence and its treatment results and treatment related adverse events 
and complications, there are several reasons for inconsistent reporting, and the most predominant is the lack of con-
sensus on reporting systems. We report success by subjective and objective terms like cure or improved but there are 
no standard definitions for cure and improvement. Failure of treatment for SUI is also hard to define, usually it refers 
to recurrent SUI, but failure includes persistent or “de novo” urgency or urge incontinence, or an inadequate improve-
ment in quality of life, possibly related to SUI surgery complications, which we will present in the following.

Intraoperative complications: bleeding, perforation.
Injury to surrounding tissues and structures during dissection and trocar placement usually leads to bleeding 

and perforation. Although there are anatomical landmarks, the dissection and trocar insertion are somehow “blind” 
manoeuvres, and “whilst seductively simple the TOT tapes are blind and hard to teach”. [4]

Bleeding is a rare intraoperative complication in TOT surgery due to the limited dissection area and space, inci-
dence being between 0-4.8 % for both retropubic an transobturator. [5] Rare cases of significant bleeding has been 
reported for transobturator technique. [6-8] Bleeding from vagina wall vessels although will sure stop after closure 
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of incision, during the dissection can disrupt visibility 
and interfere with the sling positioning and tensioning.  
Bleeding from obturator or retropubic space vessels 
usually leads to hematoma formation (0.08% for the 
transobturator approach) [9] and are self-limiting but, 
consequently, hematoma if not properly treated, can 
lead to abscess formation. 

Perforation of the lateral vaginal wall is probable 
during the creating of the lateral dissection, but more 
often during the passage of the trocar usually when 
there is insufficient dissection and the obturator mem-
brane is not yet encountered. Association of vaginal 
wall prolapse and over laxity of the pubo-urethral lig-
aments with a verticalized urethra are a risk factor for 
perforation. Traction of the vaginal incision and stretch 
of the vaginal mucosa on the surgeon finger will help 
avoid the perforation. One must foresee this possible 
complication and examine the lateral succusses after 
every trocar passage, and not after tensioning or trim-
ming the sling.  If lateral vaginal sulcus perforation is 
encountered, the sling should be removed on the af-
fected side, a new passage should be developed, with 
proper vaginal retraction and under direct vision, and 
the vaginal wall should be sutured with separate ab-
sorbable suture. If not recognized during surgery, vagi-
nal peroration can lead to prolonged vaginal bleeding, 
sling infection due to exposure, pain during inter-
course. 

Perforation of bladder or urethra: both bladder and 
urethral injuries can be avoided with simple gestures 
like fully emptying the bladder before starting the inci-
sion, hydrodissection with saline solution that can help 
with the development of the correct surgical plane.

Perforation or injury of urethra is a rare complica-
tion of sling surgery [10] and in “de novo”  cases is due 
to dissecting too medially or beyond the periurethral 
fascia. Carefully palpating the urethra and having mild 
tension on the catheter in the opposite side of the 
dissection, correct angle of scissor during dissection 

should be sufficient to avoid this complication. Routine 
cystoscopy is mandatory for suprapubic sling but for 
transobturator sling is not needed. Nevertheless, if any 
suspicion or if found on the learning curve, the surgeon 
should not hesitate to scope the urethra and bladder 
after trocar passage. If the periurethral facia is injured 
but urethral mucosa stays intact then closure of the fas-
cia and placement of the sling are reasonable. If perfo-
ration of entire urethral wall occurs then the insertion 
of the sling should be abandoned, separate absorbable 
sutures should close the defect and catheter should tu-
tor the healing for up to 7-14 days. [11]

Perforation or injury of the bladder. Bladder perfo-
ration is uncommon in transobturator sling surgery. It 
should be suspected when, after trocar passage, hema-
turia develops. Intraoperative endoscopy should eval-
uate urethra and full bladder field, especially the most 
common site of bladder perforation that is the vesical 
aspect of the bladder neck (30-70° angled telescope). 
If full perforation occurs and the sling is visible then 
it should be retracted and a more lateral passage has 
to be developed. Surgical closure of the perforation is 
hazardous it should be avoided because of bleeding 
and lack of visibility, simple drainage of the bladder 
with catheter for up to 7 days is sufficient. 

Immediate postoperative complications
Postoperative voiding dysfunction: although dif-

ficult to quantify, voiding dysfunction ranging from 
straining, week flow (Fig. 1), spread flow, the need to 
change position in order to void or to empty the blad-
der, increased postvoid residual (PVR) an urinary reten-
tion (UR) is quite common after sling surgery due to 
the obvious mechanical effect of the sling. [12] Although 
the sling is supposed to be tension-free, sometimes 
tension is needed. As a precaution, some surgeon use 
a stay suture placed on the midline of the sling and use 
it later, during the first three days after surgery if ob-
structive symptoms occurs. [13] Most of the obstructive 

Fig. 1 Uroflowmetries after MUS surgery in patients with voiding dysfunction
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that they are recognized and appropriately managed. 
[14]  Some preoperative factors as the need for straining 
during micturition are considered risk factors for post-
operative voiding dysfunctions and should constitute 
correct informed consent for patients. [12, 15] Surgical 
developed factors varies from spontaneous resolv-
able (periurethral edema, vaginal wall hematoma) to 
need-to-intervene factors like sling misplacement, 
sling over tension, obstruction of Skene glans duct. [16]

Urodynamic studies could confirm the bladder 
outlet obstruction (BOO) in most cases (Fig. 2), but in 
pre-operative previously undiagnosed underactive 
detrusor patients, might by a challenge. So, it is rec-
ommended that patients should be carefully assessed 
about their voiding dysfunctions preoperative, and 
should undergo a pressure-flow study (PFS) in cases 
where uroflowmetry, symptoms or physical exam (e.g. 
prolapse) suggests obstruction, although some studies 
did not confirm this. [12]

Management of BOO after sling surgery is usually 
dependent of the moment in time when it was diag-
nosed. First option in management of urinary retention 
after sling surgery is clean intermittent catheterization 
for a period of up to 12 weeks, and until this time up 
to 80 % of patients with urinary retention will resolve. 

[14, 17]  The confirmation of the mechanical obstruction 
early postoperative (up to 14 days) by cystoscopy and 
PFS, can be managed by loosening or dividing the sling 
with up to 60% continence rate. [14, 18]  

If BOO is diagnosed up to four weeks from sling 
placement, many surgeons practice “loosening” the 
sling either by classical urethral dilatation or by push-
ing with the dilatator the sling downward in order to 
improve BOO with reported success of 85% but no con-
trolled studies are published. [19, 20] By contrast, urethral 
dilatation is considered as possible cause for urinary 
tract infection (UTI) and mesh erosion and is contested 

Fig. 2. PFS in patient with week flow performed 2 months after TOT sur-
gery. High pressure low flow traces, characteristics of outlet obstruction. 

by the adepts of anti-incontinence surgery. [21, 22]

Surgical options are sling mobilization, sling in-
cision (uni / bilateral, in the midline or bilateral arms 
cut), excision of the sling (partial or complete), and 
urethrolysis. One must keep in mind the principle that 
sling identification is easier sooner after its implanta-
tion, and that prolonged BOO can lead to irrevocable 
deterioration of detrusor function. [20]

Sling mobilization is feasible up to 14 days after sur-
gery and consists on re-opening the incision and trac-
tion downward on the sling with a right-angle clamp 
until it is displaced (not stretched). [14]  The remission of 
BOO is up to 90%, the recurrent SUI ranges from 25–
47% [14] and the continence rate is very good ranging 
from 84% - 95%. [13, 17, 23-25]

Sling incision consists in a suburethral incision, 
identification, isolation of the sling and midline or lat-
eral (uni or bilateral) scissors incision. The remission of 
BOO is also high 90% and persistent over time [26] but 
the rate or recurrent SUI ranges from 9-61 %. [14, 21, 26-31]

Sling excision is recommended when the interval 
after sling insertion is more than 3 months, and the 
local tissue integration is definitive. [26, 32] Surgical tech-
niques varies from midline excision of the sling to com-
plete excision of the sling to the endopelvic fascia. [33] 
BOO is usually solved with sling excision but the rate of 
recurrent SUI is higher than in other surgical solutions 
probably due to involvement of other mechanisms (le-
sions of periurethral nerves). [34]

Urethrolysis is usually performed transvaginal, but 
also abdominally or combined. It implies that the ure-
thra is completely dissected both anterior and poste-
riorly, from the urethral meatus to the bladder neck. It 
is a last resort solutions mainly applied after multiple 
sling surgeries. [35]

Late postoperative complications
Sling erosion has been defined by the Internation-

al Urogynaecological Association (IUGA) as exposure, 
extrusion or perforation. exposure consists in synthetic 
material being visible. Sling extrusion consists in the 
gradually passage out of a body structure or tissue and 
perforation in an abnormal opening in a hollow organ 
or viscus. [36] 

The most common sling exposure is through vag-
inal wall and usually the exposure is less than 1 cm.  
Most often, the patients are asymptomatic and the ex-
posure is demonstrated at follow-up visits or is detect-
ed by the patient at self-palpate.  Local topical oestro-
gen therapy may alleviate symptoms but if symptoms 
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persists or worsen, a revision of the area is indicated 
with minimal vaginal wall mobilization and closure 
over the exposure area.

Vaginal extrusion has an incidence of 5% at 10 years 
follow-up of 124 patients according to Ulrich [37]. All of 
these patients were asymptomatic. According to IUGA, 

[36] in sling extrusion the vaginal epithelium separation 
is larger than 1 cm (Fig. 3,4).  In our experience, there 
is none truly asymptomatic with mesh extrusion but 
there are patients not bothered by the extrusion and 
no treatment is required but follow-up and patient 
where the extrusion was detected after one or several 
episodes of vaginal bleeding and/or pain during inter-
course or vaginal infection with clinical manifestations 
of vaginitis. In this group, after treatment of exposure 
related infection, surgical excision of the extruded part 
of the sling and vaginal closure of vaginal flap tech-
niques are the appropriate management. 

Data regarding perforation into urethra or urinary 

Fig 3.  
Vaginal 
extrusion four 
months after 
TOT

Fig 4. Vaginal extrusions - sling extruded more than 1 cm2

Fig 5. 
 Vaginal perforation –  
surgical excision

bladder differ in frequency for transobturator approach 
and for retropubic  approach and in different report 
from none after a ten years follow-up [38] to a close per-
foration rate at 24 months follow-up (retropubic 4.7% 
vs transobturator 3.0%)  TOMUS trial.  [39]  Clinical man-
ifests are haematuria, dysuria, voiding dysfunction, 
sling calcification and bladder stone development, UTI, 
urethrovaginal fistula. Surgery is mandatory and its’s 
purpose ranges from removing the part of the mash 
that is protruded to stone removal, fistula closure.
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Urethral and bladder neck mesh removal can be ob-
tained by endoscope vision and use of surgical instru-
ments like scissors and clamp (Fig. 5), bipolar resection 
(Fig. 6) laser (Fig. 7) or, or combined approach, endove-
sical and transvesical laparoscopic single or multi-site 
port (Fig. 8). [40] The resection of the synthetic material 
should be deep enough that the surrounding tissue 
can bury the remains of the mesh. Incomplete resec-
tion is the future site for calcification, stone formation 
and symptoms. 

Urethral and vesical vaginal fistula always requires 
surgery that usually implies vaginal reconstructive pro-
cedures with excision of the protruded synthetic ma-
terial excision of the fistulous tract (Fig. 9) , closure of 
the fistula and is there is concern about tissue scar and 
viability one can use interposition of Martius flap (Fig. 
10) or fascial sling. 

Persistent SUI 
Persistence or recurrence of bothersome SUI after 

a procedure to correct and that requires re-treatment 
(behavioral, pharmacological, surgical or other treat-
ment) is defined as a sling failure. [40] Failure can be a 
result of surgical technique such as sling misplacement 

Fig 6. Bladder sling perforation – TUR 

Fig 7. 
Bladder sling 
perforation – 

Laser

Fig 8. Bladder sling perfora-
tion combined approach 

Fig 9. Urethral TOT mesh perforation – before 
(left) and after surgical excision (right)

Fig 10. Urethral TOT mesh perforation – urethral fistula (left) and  
Martius flap closure (right) 

or migration, insufficient tension on the sling, failure 
of suture or sling material (because of erosion, infec-
tion or autolysis). In order to guide further treatment, 
a detailed history must be obtained, including comor-
bidities, neurological symptoms, concomitant medi-
cation, bladder diary, pad weight tests, QoL assessed 
by validated questionnaire. Physical examination must 
focus on the demonstration of stress incontinence (Fig. 
11 right) and assess the urethral hypermobility but also 
should concern vaginal capacity, pelvic organ prolapse, 
scarring of the vaginal wall, sling erosion.  evaluation 
protocol should include basic tests as urinalysis, urine 
culture, uroflowmetry, PVR measurement, pressure 
flow studies to exclude detrusor overactivity (Fig. 11 
left), and UPP to evaluate ISD, and to choose the right 
surgical management. 

If  sling erosions is suspected cystoscopy should be 
performed before planning surgery. If persistent or re-
current mild SUI is demonstrated and the patient is not 
happy about having a second surgery, one can choose 
for a non-surgical management like using a bulking 
agent (BA) as a temporizing measure (most of the time 
is not a curative solution). [41]  BA used for failed sling 
offers outcomes similar when used as first line treat-
ment [42], but there is the need for repeated injections 
and they are not yet long lasting. BA injection compli-
cations are minimal and include urinary retention, but 
beyond 48 hours is very rare, minor hematuria, UTI, 
transient irritative symptoms, but there is also a consis-
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tent rate of de novo urgency in these patients. [42]  Ana-
lyzing the risk of failure for BA compared with MUS for 
recurrent SUI showed that is significantly higher, failure 
risk is OR=3.49 for BA. [43] 

Surgical options are redo retropubic or transobtu-
rator sling (Fig.12) and data say that a retropubic ap-
proach is better than obturator, 48% vs 71%. [44] In pa-
tients with severe SUI, transobturator approach failed 
to cure 33% of patients with (probably some of the pa-
tients were with pronounced ISD component) [45]. Also, 
autologous pubovaginal sling is preferred in repeated 
failed procedures. A repeated procedure carries a low-
er cure rate compared with the primary procedure, but 
similar postoperative complications and the incidence 
of de novo urgency and urge incontinence are signifi-
cantly higher in repeat procedures. [44] The time delay 
for resolving recurrent SUI is variable and also a longer 
interval to sling release is associated to decreased likeli-
hood of repeat surgery for SUI. [46] A summary of studies 
on tape-on-tape surgery is reporting a 75 % mean cure 
rate (range 62-100%) for a second sling in 187 patients 
followed for 21 months, but, in all of these papers, the 
definition of cure varies widely. [47] 

Re-adjustable slings are promising as salvage pro-
cedure for recurrent SUI. The cure rate in this retrospec-

tive, 5 years study, with a cure rate of 97%. Readjust-
ment is less than 30%, and explanation rate is 3%. [48]

Open colposuspension is an effective option for 
treating persistent / recurrent SUI after failed midure-
thral tape, with a high success rate.  This procedure 
treats urethral hypermobility by providing support to 
the bladder neck and urethra. One of the interesting 
findings of the 2012 study from Giarenis, regarding 12 
patient with failed sling that underwent colposuspen-
sion, is that the preoperative MUCP did not affect the 
cure rate, although, historically we know that colposus-
pension does not treat ISD.  [49]

external compression devices can cure or improve 
continence in patients with recurrent SUI. Artificial urinary 
sphincter has been reported efficient by several studies. 
Thomas in 2002, reported 68 women followed for 12 years 
with 82% continence rate. [50] Vayleaux in 2011, reported a 
cohort of 215 women with a follow-up of 6 years (and 89% 
were patients with failed SUI surgery). The objective cure 
rate was 73%. [51] As reported, almost 30% of AUS need re-
vision within 5 years of implantation, due to mechanical or 
non-mechanical causes. 

Conclusion:
Stress incontinence surgery using MUS, although 

Fig 11. Left: PFS – Per-
sistent SUI after MUS, 
Right: clinical examina-
tion Valsalva maneuver

Table 1. A summary of studies on tape-on-tape surgery [47]

Author No. of patients Initial sling Repeat sling Cure % Follow-up (months)

Sabadell et al. 23 TOT TVT 86.4 12

Lee et al. 29 Both Both 75.9 12

eandi et al. 10 Both TVT 40 16

Moore et al. 5 TOT TVT 100 17

Liapis et al. 31 Both TVT 74 18.6

Stav et al. 77 Both Both 62 50

Tsivian et al. 12 Both Both 91 23.2

187 75% 21



Romanian Journal of Urology nr. 3 / 2020 • vol 1918

Re
vi

ew
 a

nd
 C

as
e 

Se
ri

es

a routine surgery, has the potential of significant com-
plications ranging from spontaneous resolvable to 
debilitating. Surgical complications include intraoper-
ative bleeding, perforation. Postoperative complica-
tions with potential surgical outcome include voiding 
dysfunctions, erosion and extrusion perforation and 
recurrent SUI. Persistent and recurrent SUI following 
initial sling occurs in up to 15%, and is challenging 
for both the patient and the surgeon. evaluation of a 
patient with postoperative complication requires at-
tention to history, physical examination, urodynamics, 
perineal ultrasound, urethrocystoscopy, MRI. Only after 
exploring all of the preoperative risk factors, mechani-
cal effect of the sling, position, tension, tissue scaring, 
urodynamic parameter the surgeon can make ade-
quate decision.  The choice will rely on type of previous 
surgery, patient’s symptoms and choice, clinical exam-
ination, urodynamic studies, imaging and on surgeon’s 
experience. When counselling a patient about treat-
ment options for a failed sling it is critical that she has a 
proper expectation from therapy. Many patients will be 
willing to accept improvement over cure to avoid the 
risks associated with another surgery. Repeat sub-ure-
thral sling surgery is less effective than primary surgery, 
but it is currently the preferred option for a failed initial 
sling surgery. RP-TVT is superior to TOT as secondary 
procedure, but the evidence is not strong enough to 
support a high-level recommendation.
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