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Key points
•	 Stress urinary incontinence (SUI) is a very common condition in women and negatively affects quality of life.
•	 Treatment of SUI should begin with behavioral and clinical measures.
•	 Surgical treatment should be indicated when clinical treatment fails or at the patient’s discretion after being informed 

about the therapeutic possibilities.
•	 Several surgical techniques have been described for treatment, but the gold standard procedure is represented by 

mid-urethral slings.
•	 Synthetic mid-urethral slings have been questioned due to the complications observed with synthetic meshes used to 

treat genital prolapse.

Recommendations
•	 Synthetic mid-urethral slings available on the Brazilian market are safe and effective in the treatment of SUI.
•	 The synthetic material used in slings is the macroporous monofilament polypropylene.
•	 Surgeries with synthetic slings should be performed by technically trained surgeons with knowledge of how to avoid 

and treat potential complications.
•	 The patient should be informed about the benefits and possible risks of using synthetic material.
•	 If the patient does not wish to use synthetic material, other options should be proposed, such as Burch colposuspension 

or autologous pubovaginal sling.
•	 Urethrocystoscopy should always be performed on retropubic slings and, when possible, on other slings.
•	 Synthetic slings are considered the gold standard for the surgical treatment of SUI.
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Background
Stress urinary incontinence (SUI) in women is defined as 
any involuntary loss of urine that occurs during exertion, 
such as coughing or sneezing.(1)

The prevalence of SUI depends on the definition used. 
Most adult women report isolated episodes of small losses 
sporadically, without clinical harm. However, severe and 
frequent losses are reported by approximately 10% of wom-
en aged between 40 and 50 years, plus it is well known that 
the prevalence increases with advancing age.(2) In Brazil, 
the estimated prevalence of urinary incontinence after the 
fourth decade of life is 25%.(3)

The quality of life of women with SUI is significant-
ly affected, even when the losses occur in small quantities. 
Patients with incontinence suffer limitations in the physical, 
social, psychological and even financial spheres. They stop 
participating in social activities by feeling shame and em-
barrassment, in addition to increasing expenses with pads, 

medicines and medical care. Furthermore, not all women 
know that urinary incontinence is a disease, as they believe 
this is part of the aging process, and around 30% of them 
seek treatment. Therefore, highly effective and low morbid-
ity treatments are crucial for greatly improving self-esteem 
and quality of life.(4)

There is a consensus that conservative treatment 
should always be offered to patients. Functional rehabil-
itation of the pelvic floor and behavioral changes are en-
couraged, and surgical treatment should be offered when 
clinical treatments fail.(5)

Therefore, it is important to discuss the possibilities of 
surgical treatment, its indications, contraindications, results 
and complications, so these procedures can be indicated 
and performed responsibly and safely. For many years, the 
technique of vaginal plication of the bladder neck, known 
as the Kelly-Kennedy surgery, was used, which included pli-
cation of the vesicovaginal fascia. This technique has been 
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abandoned because the long-term success rates are low and 
it leads to periurethral fibrosis. Pubourethral sling surgeries 
with autologous material date back to the 1950s, and retro-
pubic colpofixation using the Burch technique dates back to 
1961. The aim of both surgeries is to reposition the bladder 
neck in an intrabdominal position. They are based on the 
theory of bladder neck hypermobility as the genesis of SUI, 
according to which the difference in pressure between the 
urethra and the bladder during times of exertion would lead 
to urine loss. Hence, repositioning the bladder neck would 
allow an equal distribution of abdominal pressure across the 
bladder and bladder neck, preventing urine loss.(5)

A new theory, known as the Integral Theory, was pro-
posed in 1990, advocating that urine loss occurs due to loss 
of urethral support, particularly due to injury to the pubo-
urethral ligaments.(6) As a result, the first synthetic mid-ure-
thral slings, commercially known as TVT (tension-free 
vaginal tape), were described. This type of surgery quickly 
became widespread and used worldwide in the minimally 
invasive treatment of SUI.(7)

Complications such as bladder, bowel, and large vessel 
perforation began to appear with the increasing number of 
surgeries performed. Thus, in the 2000s, another synthetic 
sling technique using the transobturator route was devel-
oped, thus avoiding the retropubic space. More recently, 
single-incision slings have also been launched in an attempt 
to reduce complications, the size of the synthetic strip and 
the operative time.(8)

In 2008, due to serious complications related to syn-
thetic meshes used in the treatment of genital prolapse via 
the vaginal route, the FDA (Food and Drug Administration) 
issued the first warning about the use of these devices. New 
warnings were issued later, culminating in the withdrawal 
of numerous synthetic systems for genital prolapse from the 
market in several countries.(9)

Although the FDA maintained the marketing authori-
zation for synthetic slings for the treatment of SUI, several 
countries suspended the marketing of these devices.(10)

Mid-urethral slings are currently the most common-
ly performed surgery for the treatment of SUI around the 
world with an estimated 250,000 surgeries performed in the 
United States alone in 2010.(10)

In Brazil, synthetic slings for the treatment of SUI con-
tinue to be available. Therefore, the National Specialized 
Committee on Urogynecology of Febrasgo prepared this 
document based on evidence with high levels of recom-
mendation to guide the use of synthetic slings in Brazil.

Is the material used to manufacture 
synthetic slings safe?
Polypropylene has been used as a suture thread for over 50 
years in surgical procedures in a wide range of medical spe-
cialties. The polypropylene used in the manufacture of sling 
strips is braided and designed to minimize the risk of infec-
tion, exposure, and fibrosis. As a result, significant differenc-
es in the biomechanical properties between sling straps and 

meshes for abdominal hernia repair are observed, and slings 
are lighter due to their macroporous characteristics.(11)

Compared to slings with meshes, monofilament slings 
are more durable, safe, and effective, with consistent studies 
and long follow-up.(12-13)

The use of synthetic slings made of polypropylene 
monofilament with macropores mesh, known as Type 1 
meshes, is recommended, as they are considered safe and 
effective in the treatment of SUI.

Is it possible to use manufactured synthetic 
meshes instead of commercial sling kits?
Some authors report the use of cut Type 1 polypropylene 
meshes to manufacture slings for cost reduction, there-
by making the treatment available to a greater number of 
women.(14-16) However, there are few studies with small sam-
ple sizes and short follow-up.

As scientific evidence is lacking, the use of manufac-
tured synthetic meshes is not recommended in the surgical 
treatment of SUI.

What are the necessary qualifications 
of the surgeon to perform mid-
urethral synthetic sling procedures?
All surgical procedures require adequate training of the 
surgeon both in the surgical technique and in the manage-
ment of intra- and postoperative complications.(17)

According to recommendations of the manufacturer 
of the original TVT, the surgeon should have experience in 
urethrocystoscopy, extensive anatomical knowledge of the 
retropubic space, have participated in or assisted in five sur-
geries, and performed another five surgeries under the su-
pervision of an experienced surgeon, strictly following the 
device’s instructions. Most studies evaluating the learning 
curves for mid-urethral slings indicate that it takes approx-
imately 8-30 procedures to reduce complications for expe-
rienced surgeons, and 20-50 for surgeons in training.(18)

Although the greater the surgeon’s experience, the 
greater the tendency to increase the success rates and re-
duce complications of slings, no differences in the incidence 
of complications between urologists and gynecologists have 
been observed. Adequate training in the procedure and 
management of complications is essential.(19)

As there is no consensus on the number of surgeries 
performed, it is recommended that the surgeon is able to 
perform slings if he/she:

•	 has experience in diagnosing SUI;
•	 knows how to indicate the most appropriate procedure 

and is able to explain it to the patient so that she can 
give an opinion on her treatment;

•	 has adequate knowledge of the pelvic anatomy, partic-
ularly the areas with a higher or lower risk of injury;

•	 has demonstrated prior supervised surgical training 
and experience in performing the procedure safely 
and effectively;

•	 is able to perform urethrocystoscopy;
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•	 is aware of the potential complications and can explain 
them to patients;

•	 has the ability to diagnose and treat potential 
complications.

What are the success rates of 
mid-urethral slings?
Although follow-up studies of over ten years of mid-ure-
thral slings show a cure rate ranging from 62% to 87%, 
the cure rate decreases over time.(20) Retropubic slings and 
autologous slings have the highest cure rate, followed by 
transobturator slings.(13,21,22)

Subjective cure rates can range from 43% to 92% in 
transobturator slings and from 51% to 88% in retropubic 
slings, and the average in both groups is 88%, according to 
Ford et al. (2017).(20) In this same systematic review, an ob-
jective cure rate of 85.7% was observed for transoburatory 
slings and of 87.2% for retropubic slings.(20)

What are the most frequent complications 
of mid-urethral slings and their incidence?
Complications with the use of slings are low, with readmis-
sion and reoperation rates ranging from 0.6% to 0.8%. The 
main complications are listed in chart 1(23)

vaginal mucosa, vagina or urethra. Perforation means an 
abnormal opening of a hollow organ or viscera.(24) Note that 
the exposure of the mesh in the vaginal wall does not cause 
symptoms in most patients, therefore, it does not alter the 
quality of life.

The extrusion rates of synthetic slings are rare, oc-
curring in less than 1% of cases. Vaginal exposure is more 
common in transobturator slings (up to 10%), and bladder 
perforation occurs more frequently in retropubic slings (up 
to 24%).(23)

Voiding dysfunction and overactive bladder
Irritation symptoms such as urgency and increased urinary 
frequency are present in up to 25% of operated patients.
(23,25,26) In a systematic review of 3,139 women, the incidence 
of storage symptoms after slings was around 9%, regardless 
of the type of sling.(20) There was also no significant differ-
ence in long-term storage symptoms or presence of detrusor 
overactivity between retropubic and transobturator slings.(20)

Urinary retention
In general, urinary retention after slings is temporary and 
self-limited.(27) Transobturator slings have lower rates of 
postoperative urinary dysfunction than retropubic slings 
(RR: 0.53; 95% CI: 0.43-0.65).(20)

Infections
Urinary tract infections (UTIs) and surgical site infections 
are the most common complications after sling surgeries.
(28) The main risk factors for UTI after sling surgeries are: 
association with pelvic floor reconstruction and hysterec-
tomies, duration of surgery, frequent manipulation with a 
cystoscope, urethral catheter during the procedure, hema-
tomas at the surgical site, bladder perforation, postopera-
tive retention, and indwelling or intermittent catheteriza-
tion.(29) The rate of UTI after sling surgery can reach 34% in 
the first three months after surgery and up to 50% after one 
year.(29) Other risk factors are advanced age and diabetes. 
The earlier the urinary catheter is removed, the lower the 
rate of postoperative UTI after sling surgery.(29)

Dyspareunia
In several studies, dyspareunia (internal vaginal pain 
during or after intercourse) is assessed together with pelvic 
pain and pain at the root of the thigh, making it difficult 
to assess it separately. This symptom is more frequent after 
synthetic slings than in autologous slings. There is no con-
sistent evidence that it is more frequent in transobturator 
slings than in retropubic slings.(20,30)

When dyspareunia occurs prior to sling surgery, there 
may be resolution or improvement of approximately 6% to 
73%, probably due to reduced urinary incontinence during 
intercourse and improved quality of life.(31) New dyspareu-
nia may result from exposure of the sling mesh (regardless 
of the retropubic or transobturator route) and the presence 
of a subepithelial foreign body without exposure.

Chart 1. Incidence of complications of synthetic slings

Complication Retropubic sling Transobturator sling
Bleeding 0.7%-8% 0%-2%
Bladder injury 0.7%-24% 0%-15%
Urethral injury 0.07%-0.2% 0.1%-2.5%
Urethral extrusion 0.03%-0.8% 0.03%-0.8%
Bowel injury 0.03%-0.7% 0%
Vaginal exposure 0%-1.5% 0%-10.9%
Urinary tract infection 7.4%-13% 7.4%-13%
Pain 4% 9.4%
De novo urinary urgency 0.2%-25% 0%-15.6%
Bladder obstruction 6%-18.3% 3%-11%
Urinary retention 4.1%-19.5% 2.7%-11%

Fonte: Gomes CM, Carvalho FL, Belluci CH, Hemerly TS, Baracat F, Bessa J Jr, et al. Update on complications of 
synthetic suburethral slings. Int Braz J Urol. 2017;43(5):822-34. doi: 10.1590/S1677-5538.IBJU.2016.0250.(23)

Pain
Pain or discomfort in the groin or inner thigh region, regard-
less of intensity, occurs mainly after transobturator slings 
(RR: 4.12; 95% confidence interval [CI]: 2.71-6.27). However, 
the intensity of suprapubic pain is significantly lower with 
transobturator slings (RR: 0.29; 95% CI: 0.11-0.78). Most 
pain (80%-90%) resolves within the first six months after the 
procedure, with an average of eight weeks.(20)

Sling exposure or extrusion 
and organ perforation
Sling exposure is defined as the visualization of the synthet-
ic strip separated from the vaginal mucosa. Extrusion, in 
turn, refers to the passage of the mesh forming a loop in the 
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Vascular injury
Large vessel injury is rare, and retropubic hematoma is the 
most common. It is more prevalent after retropubic slings 
than after transobturator slings.(20) Vascular injury can oc-
cur in between 0.5% and 2.5% of sling surgeries and is most 
often of venous origin (later diagnosis) rather than arterial 
(earlier diagnosis with greater severity). The most frequent-
ly affected vascular structures are the periurethral vascular 
plexus, inferior epigastric vessels, external iliac vessels, and 
obturator vessels.(32)

Early recognition of vascular injury improves the 
prognosis and prevents serious consequences for the pa-
tient, and appropriate training of the surgeon is important.

Fistulas
The occurrence of vesicovaginal, urethrovaginal, or vesi-
cocutaneous fistulas is extremely rare after mid-urethral 
slings. In general, fistulas are caused by unidentified expo-
sures, extrusions or perforations.(33)

The risk factors for fistulas after sling are the same as 
for mesh exposure or extrusion: previous pelvic surgery, 
greater tension of the sling mesh under the urethra, inad-
equate surgical dissection, extensive atrophy of the vaginal 
walls and previous pelvic irradiation.(34,35)

The time between sling surgery and the diagnosis 
of fistulas can vary from ten to 36 months, but there are 
reports of appearance up to eight years later.(34) The main 
symptoms are urinary incontinence, bladder hyperactivity, 
symptoms of voiding dysfunction or pelvic pain.

Are the results of slings different from those 
of procedures without synthetic material?
Mid-urethral slings have higher cure rates (82%) compared to 
retropubic colposuspension (Burch technique, 74%), although 
with a higher risk of vaginal and bladder perforation.(36)

Mid-urethral slings have similar efficacy and compli-
cation rates to those of slings without the use of synthetic 
material (autologous pubovaginal slings). However, pu-
bovaginal slings have a higher incidence of urinary storage 
symptoms and a higher risk of needing reoperation than 
slings made of synthetic material.(37) The main advantage 
associated with pubovaginal slings is the lower risk of ex-
posure, as they have minimal inflammatory reaction. The 
disadvantages of pubovaginal slings include longer surgical 
time and higher risk associated with the surgical site for fas-
cia removal, such as bleeding and infection.(37)

Are the complications of slings 
different from those of procedures 
without synthetic material?
Sling surgeries can be performed via the retropubic or 
transobturator route, using either synthetic or autologous 
material. Different needles may be used, regardless of the 
route, but the complications are similar.(38) Mesh exposure, 
refractory pelvic pain, and dyspareunia are more common 
after synthetic slings.(38) Abdominal wall infections, retro-

pubic hematomas, bladder hyperactivity, and urethral ob-
struction requiring further surgery are more common after 
autologous slings.(39)

When should synthetic slings not be used?
The use of a synthetic sling is not recommended if the urethra 
has been inadvertently injured during the procedure. Sling 
placement is also not indicated if the surgical procedure in-
cludes correction of a urethral diverticulum or urethral fistula. 
The use of synthetic meshes should be avoided in patients at 
risk of poor healing, such as after irradiation, with many pre-
vious scars or evidence of poor quality tissue.(40) The insertion 
of slings in immunosuppressed patients requires greater care 
given the greater risk of infection.

Should urethrocystoscopy be 
considered for sling surgeries?
Although bladder or urethral perforations in sling surgeries 
are rare, early identification of these injuries allows imme-
diate correction and avoids late complications, reinforcing 
the importance of intraoperative urethrocystoscopy. On the 
other hand, performing urethrocystoscopy increases surgi-
cal time and requires specialized training.

Since urethrocystoscopy is a low-risk procedure that 
can detect potential complications, there is a consensus that 
it should be performed routinely in retropubic procedures, in 
which the risks of bladder injury are greater.(41-43) Therefore, it 
is recommended to perform intraoperative cystoscopy in cases 
of retropubic slings and, whenever possible, in other slings. 

Final considerations
Several international urogynecology societies have issued 
statements in favor of the use of synthetic slings in the treat-
ment of SUI.(44-46) Since their launch, synthetic slings have 
been the most studied type of surgery and have received the 
highest number of publications in scientific journals with a 
rigorous selection process. It is the most well-studied sur-
gery for the treatment of SUI of all time, with more than 
2,000 publications, showing high efficacy and a low com-
plication rates.

There are studies on slings in various populations 
worldwide, including healthy women or those with comor-
bidities, young and older adult women, in cases of mild, 
moderate or severe loss, in primary or relapse cases and in 
different ethnic groups. There are also comparative studies 
between synthetic slings and other surgical techniques for 
SUI demonstrating high efficacy and safety.

Thus, synthetic slings inserted by qualified surgeons in 
patients with a specific indication are safe and effective, and 
should be considered the gold standard for the treatment of 
SUI in women.
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