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INTRODUCTION

Urinary incontinence (UI) is defined by the In-
ternational Continence Society as any unintentional 
leakage of urine1. The onset of this disease is associat-
ed with risk factors such as high parity, the hormon-
al environment of hypoestrogenism of menopause, 
neurological diseases, metabolic diseases, the use 
of diuretic medication, a history of pelvic surgeries, 
and situations of chronic increase of intra-abdominal 

pressure2. The prevalence of UI is highly variable, de-
pending on the age range of the population studied, 
with higher frequency in women and, among these, 
those who declared themselves as from a non-white 
ethnic group, with more advanced age, and with low-
er levels of formal education2. It is a condition that 
causes significant social stigma and can encumber 
the public and complementary health systems3. 

SUMMARY
OBJECTIVE: This study aims to verify the association between risk factors for the onset of SUI and transobturator suburethral sling 
surgical treatment outcomes. 
PATIENTS AND METHODS: A retrospective study was conducted with 57 patients operated by the Pelvic Floor Surgery Service. Demo-
graphic data were compiled from the sample, the body mass index (BMI) was calculated, and the patients were divided according to 
the response to the surgical treatment. 
RESULTS: A total of 77.2% of the sample was cured or improved after surgical treatment. Out of the total sample, 75.4% of the women 
were postmenopausal, and 73.7% denied current or past smoking. The median age was 61 years, the median number of births was 4.0, 
the median BMI was 28.6 kg/m2, and 50.9% of the sample was classified as pre-obese. BMI, menopausal status, age, smoking, and 
sexual activity were not factors associated with the surgical outcome. However, parity equal to or greater than 5 was associated with 
worse postoperative results (p = 0.004). 
CONCLUSIONS: among risk factors associated with the emergence of SUI, only parity greater than 4 showed a negative impact on 
transobturator sling surgery outcomes. 
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ies were performed following an inpatient regimen 
with discharge after 24 hours of the procedure. In 
relation to the surgical technique, the patients were 
submitted to spinal anesthesia, and on lithotomy po-
sition the middle urethra was identified; saline solu-
tion was infused in the suburethral anterior vaginal 
mucosa for hydrodissection; then, an incision of ap-
proximately 2 cm was made on the mucosa at the 
middle third of the urethra, where the sling was then 
placed using the inside-out technique with the aid of 
the passage of transobturator needles. 

The data from the medical records regarding age, 
weight, height, parity, types of childbirth, menopausal 
status, smoking, sexual activity, and symptoms of uri-
nary incontinence before and after surgical treatment 
were compiled. The data were then stored in an Excel® 
spreadsheet database for subsequent statistical analy-
sis. With the height and weight data of patients, we 
calculated the BMI (body mass index) using the follow-
ing formula: BMI = weight (kg) / height x height (m2). 
According to the World Health Organization (WHO), 
women were classified as follows, based on their BMI: 
underweight <18.5 kg/m2; normal weight 18.5 <24.9 
kg/m2; overweight >25-29.9 kg/m2; and obese >30 kg/
m2. The age was expressed in complete years, disre-
garding the months. The presence of sexual activity 
was recorded as yes or not. The patients were classi-
fied according to their hormonal status into pre-meno-
pausal and post-menopausal; women with absent 
menstruation for 12 months or more were placed in 
the post-menopausal group. Smoking was noted as 
“yes” if present, “no” if the patient had never smoked, 
or “former smoker” if the patients reported having 
stopped smoking for at least 12 months. In relation to 
smoking, the current smokers were studied in along 
with the former smokers.

In relation to the response to surgical treatment, 
the patients were divided into: “cured SUI”, if they did 
not present any more episodes of leakage after the 
surgery; “improved SUI” if they presented a reduced 
number of urinary leakage after the surgery and did 
not require any other surgical or conservative inter-
vention; “no SUI improvement”, when there was no 
reduction in the number of urinary leakages after the 
surgery; and “new urgency symptoms” if they started 
having incontinence episodes, based on the self-report-
ing of the patients and notes on the medical records. 
Due to the sample size, the cases were grouped into 
“cured SUI” and “improved SUI” when the surgical 
outcomes were satisfactory, and “no improvement of 

The most frequent type is the stress urinary incon-
tinence (SUI), characterized by the involuntary leakage 
of urine associated to physical exertion when the in-
travesical pressure exceeds the urethral pressure due 
to a failure in the urethral resistance mechanisms2. Its 
treatment can be conservative or with physical thera-
py, but when these fail or if there is a worsening of the 
condition, surgical treatment is indicated. According 
to a SUS - Datasus report on hospital procedures, in 
2007,  8,617 surgical procedures for correction of uri-
nary incontinence in women were performed, totaling 
an expense of R$ 2.95 million2. 

The surgical treatment is currently based on the 
placement of synthetic strips called slings in the su-
burethral topography, and the pubic-vaginal ones in 
the retropubic space are the most used4. More re-
cently, suburethral slings have been positioned using 
the transobturator approach with similar results. 
The success rates of sling surgeries vary from 74% 
to 95% with published follow-up of up to 17 years, 
including cases of SUI (bladder neck hypermobility 
and recurrent cases) and mixed urinary incontinence 
(MUI) due to sphincteric deficiency5. 

The onset of SUI is related to risk factors for in-
creased intra-abdominal pressure and pelvic floor 
disorders2. However, little is known on the influence 
of these same factors in the success of the surgical 
treatment of the disease. Therefore, the present 
study aims to verify the association of risk factors 
linked with the onset of SUI with the results of sur-
gical treatment with the outcomes of transobturator 
sling surgery, according to the patient’s own assess-
ment in relation to their urinary leakage. Specifical-
ly, factors such as BMI, parity, menopausal status, 
age, and smoking will be verified as influencers of 
therapeutic success.	

METHODS

A retrospective study was conducted with a con-
venience sample using the cases operated by the 
Pelvic Floor Department of the Gynecology Course 
- Medical Faculty of Jundiaí (FMJ). The study was 
approved by the Research Ethics Committee (CAAE 
- 45104915.1.0000.5412). We selected the patients 
operated for SUI treatment between 2012 and 2016. 
The transobturator sling surgeries were always 
performed by the same two team members and 
1-cm-wide polyvinylidene meshes, pre-cut, by Dy-
namesh-SIS (BMR - Medical) were used. All surger-
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SUI” and “new urgency symptoms” when the surgical 
outcomes were unsatisfactory.

The data obtained were submitted to a descriptive 
analysis in which the general frequencies were clas-
sified (in a univariate table), followed by a bivariate 
analysis, in which the Yates chi-square test and the 
Fisher exact test were used to test the association of 
therapeutic success (cure of SUI or not) against the 
independent variables. Finally, using the forward 
selection method, the multivariate analysis was per-
formed using a logistic regression model, consider-
ing six independent variables, with the last four being 
dichotomized (age, BMI, parity, menopausal status, 
smoking, and sexual activity). We pre-set alpha at 5%, 
and the software used was SPSS version 13®.

RESULTS 	

We analyzed a total of 63 patients, of which eight 
were excluded because they did not fulfill all the cri-
teria of inclusion (flowchart). The age range found for 
the 55 patients included in this study was 34 to 88 
years, with an average of 61.3 years (SD ± 12.5) and 
a median age of 61 years. In relation to the number 
of births, the average was 4.5 (± 2.6 births SD), the 
median of births was 4.0, with a minimum of 1 birth 
and a maximum of 13 births. After the calculations of 

BMI, we obtained an average of 28.9 kg/m2 (SD ± 4.6), 
a median of 28.6 kg/m2 with a minimum of 18.8 and a 
maximum of 44.1 kg/m2.

Half of the patients in the sample presented a 
BMI between 25.0 and 29.9 kg/m2, being classi-
fied as pre-obese (50.9%); only 15.8% of the patients 
had a healthy BMI, and 33.4% of the patients were 
obese. Most of the patients were on menopause 
(75.4%) and had no current or past habit of smok-
ing (73.7%). In relation to the surgical outcomes, 29 
(50.9%) patients presented no more episodes of UI, 
15 (26.3%) patients reported improvement of UI af-
ter the surgery, 10 (17.5%) patients showed no im-
provement and only one (1.8%) developed symptoms 
of urgency (Table 1).

Due to the small number of patients with normal 
BMI, for statistical analysis purposes, the patients 
were grouped according to their BMI into “healthy + 
pre-obese” and compared to the patients with “obesi-
ty grades 1, 2 and 3” together. For the patients with 
healthy weight or pre-obese, surgery had satisfac-
tory outcomes in 78.4%, and in the obese group, the 
rate of cure or improvement was 83.3% (Table 2).

Regarding the correlation between surgical out-
come and age, 81.5% of women up to 59 years old 
presented satisfactory surgical outcomes, as well as 
most patients (78.6%) above 60 years old (p>0.999). 

Variable/postoperative result N %
BMI Normal 9 15.8

Pre-obese 29 50.9
Obesity grade 1 14 24.6
Obesity grade 2 3 5.3
Obesity grade 3 2 3.5

Hormonal status Menopausal 43 75.4
Pre-menopausal 11 19.3
Not informed 3 5.3

Smoker No 42 73.7
Former smoker 5 8.8
Yes 8 14.0
Not informed 2 3.5

Sexual activity Present 27 47.4
Absent 23 40.4
Not informed 7 12.3

SUI postoperative 
status

Cured 29 50.9
Improved 15 26.3
No improvement 10 17.5
New urgency symptoms 1 1.8
Not informed 2 3.5

TABLE 1.

SUI Postoperative

Cured or 
better 
N (%) 

No improve-
ment or new 
urgency symp-
toms N (%)

p

Age Up to 59 years 22 (81.5) 5 (18.5) > 0.999*
≥ 60 years 22 (78.6) 6 (21.4)

Hormonal 
status

Menopause 34 (81.0) 9 (19.0) 0.678**
Pre-meno-
pause

8 (72.7) 3 (27.3)

Parity ≤4 30 (93.8) 2 (6.3) 0.004**
5 or > 13 (59.1) 9 (40.9)

BMI Healthy or 
pre-obese

29 (78.4) 8 (21.6) > 0.999**

Obesity grade 
1, 2, and 3

15 (83.3) 3 (16.7)

Smoker Never 35 (85.4) 6 (14.6) 0.109**
Yes or former 
smoker

8 (61.5) 5 (38.5)

Sexual 
activity

Present 21 (77.8) 6 (22.2) > 0.999**
Absent 17 (77.3) 5 (22.7)

*Yates Chi-square test. **Fisher Exact Test

TABLE 2. BIVARIATE ANALYSIS OF THE THERAPEUTIC 
OUTCOME (POSTOPERATIVE) ACCORDING TO THE 
VARIABLES OF THE STUDY.
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The menopausal status also did not influence the re-
sponse to surgical treatment, since the rate of cure or 
improvement was 81% and 72.7% in menopausal and 
non-menopausal women, respectively (p=0.678). The 
presence of sexual activity and the habit of smoking 
also showed a negative association with the response 
to surgical treatment, although the population of 
smokers and former smokers had a tendency for 
more cases of patients without improvement or with 
new symptoms of urgency (Table 2).

Considering a cut-off point for parity equal to 4, 
since the median for parity was 4, and the average 
was 4.5 births, we found that the UI cure or improve-
ment rates were significantly higher in patients 
with four or fewer births in relation to patients with 
five or more births, 93.8% versus 59.1%, respectively 
(p=0.004) (Table 2).

To control the confounding factors, parity re-
mained as the only constant to increase the likeli-
hood of developing comorbidities in the postopera-
tive period (p=0.009) (Table 3).

DISCUSSION

The onset of UI has well-documented risk factors, 
such as age, factors of increased intra-abdominal 
pressure (such as chronic cough and constipation), 
menopausal status, obesity, and multiparity, but the 
association of these risk factors with the outcomes 
of surgical treatment is still inconsistent in the liter-
ature6-11. Advanced age has long been related to the 
development of UI6,7, likely because it is associated 
with comorbidities that are facilitators of urinary 
disorders, such as diabetes and neuropathies, but 
also due to the concomitance with hypoestrogenism 
and the use of diuretic medications for the control 
of hypertension and heart diseases. The average age 
of the patients included in this study was 61.3 years, 
which is a little higher than the average of 54.1 years 
described in another national study6 and similar to 
the average age described in other international stud-
ies. In our study, age did not influence the rates of 
satisfactory outcomes (cure or improvement in 81.5% 
x 78.6% of patients aged <60 years and ≥60 years, re-
spectively). The literature data suggest that, in fact, 
the influence of age on the outcome of the UI treat-
ment is related to the fact that young women take 
more risks of undergoing invasive procedures, ob-
taining higher cure rates8.

The patient post-menopausal hormonal status has 

a great influence on the onset of UI, as well as other 
dysfunctions of the genital tract, such as vaginal atro-
phy and prolapse. The entire female genital tract has 
estrogen receptors that regulate the synthesis and 
the breakdown of collagen, in addition to increasing 
urethral resistance by stimulating increased periure-
thral vascularization (corresponding to 1/3 of the ure-
thral pressure); they also promote the relaxation of 
the detrusor muscle, reducing the frequency and am-
plitude of its contractions12-14. A case-control study 
conducted in Vienna with 94 patients found a higher 
risk of UI in the post-menopausal period and that the 
reduction, mainly of estradiol, is closely related to 
SUI15. In the present study, we also found that most 
patients operated were post-menopausal (75.4%), but 
there was no association between menopausal sta-
tus and the outcome of the surgical treatment since 
there was cure or improvement in 81% and 72.7% of 
the patients in post and pre-menopause, respectively. 
Up to this time, we did not find any data in the litera-
ture involving this kind of correlation.

It is believed that a higher BMI is associated with 
increased risk of urinary incontinence9,10,16 because 
the excess weight would increase intra-abdominal 
pressure, which would lead to the increase of vesical 
pressure, greater urethral mobility and, consequent-
ly, UI17. A study that included 82 women with UI who 
underwent bariatric surgery found an improvement 
of urinary complaints in 83% of the women after 
weight reduction, and 33% reported cure of UI after 
bariatric surgery, validating the association between 
obesity and urinary leakage18. 

Sling surgeries are recent. The technique was 
first described in 1907 by Giordano and performed 
in humans in 2001 by the French urologist Delorme. 
This “new” treatment has been gradually replacing 
the Burch technique, of 1961, with a similar cure rate 
and lower morbidity19. According to a study conduct-
ed with 514 SUI patients who underwent transobtu-
rator sling surgery, with a follow-up of at least six 
weeks, the rate of subsequent surgery for tape tran-
section was 0.8%. In the same study, the cure rate, 
after a follow-up of at least 12 months, was 84.2%20. 

TABLE 3 - VARIABLE ASSOCIATED WITH COMORBIDITY.

Variable B SE P
Parity
Constant

2.238
-2.526

0.857
0.735

0.009
0.001

*Multiple logistic regression model (n=48).
B  estimated coefficient
SE standard error of the estimated coefficient
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However, it is important to consider risk factors for 
failure of the sling surgery, like in the Burch tech-
nique, in which obesity has been proven to be a risk 
factor. A Brazilian study demonstrated that patients 
with BMI>30 have a 3.7 times greater likelihood than 
the nonobese of developing incontinence after only 
one year of the Burch surgery21. That is why surgeons 
began to opt for other techniques, such as the sling.

The influence of BMI on the outcome of sling 
surgeries is still controversial. Some authors found 
an association between higher BMI and worse out-
comes22, while others found no such association23.24. 
A study conducted with 171 women who underwent 
transobturator sling found a significant reduction in 
the objective success rate in patients with BMI>30 
kg/m2 (95.5% vs. 76.3%, p=0.001)23. On the other 
hand, another study in which 69 women underwent 
transobturator sling surgery and 120 underwent ret-
ropubic sling found no association between obesity 
and the surgical outcomes24. Similarly, the present 
study found no association between higher BMI 
and worse prognosis after surgery, since the cure or 
improvement rates were similar in the two groups 
(83.3% vs. 78.4% patients with obesity and with nor-
mal BMI or overweight, respectively). 

It is believed that one of the main etiologies of UI 
is vaginal delivery, with increased risk with multipar-
ity11. A neurophysiological study of the pelvic floor 
showed that during vaginal delivery, there are imper-
ceptible tears and strains in muscles, ligaments, and 
nerves responsible for controlling the emptying of 
the bladder, which lead to UI25. But pregnancy alone 
is associated to a higher risk of UI, and there are pub-
lications that found a positive correlation between 
parity and the number of pregnancies and the onset 
of UI, irrespective of the type of delivery26. Howev-
er, until now, no study has demonstrated the rela-
tionship of parity and worse prognosis of TOT sling 
surgery for UI. In our sample, there was a positive 
correlation between greater parity and worse surgi-
cal prognosis. The cure or improvement rate for pa-
tients who presented parity equal to or fewer than 4 
was 93.8%, while for those that had parity above 4 it 
was 59% (p=0.004).

Despite the few data in the literature for compari-
son, the present study suggests a demographic finding 
that possibly has a negative influence on the surgical 
success of SUI corrections, namely the number of 
births. The other parameters studied showed no signif-
icant influence on the surgical outcomes, but it is im-

portant to consider that our sample was reduced due 
to, among other reasons, the limited number of slings 
we have every month. In relation to BMI, possibly, we 
could not find any kind of correlation with therapeutic 
failure because the number of patients with this param-
eter within the normality was small, only nine women, 
i.e., 15.8% of the sample, so our sample population was 
predominantly pre-obese and obese. The small sample 
size may also have caused the inclusion of a majority of 
patients in post-menopause and, for this reason, the in-
fluence of estrogen on the surgical outcomes may not 
have appeared in this population.

The sample used in our study can also be a lim-
iting factor in the interpretation of the data, since 
the selection of patients was made by convenience, 
based on the cases operated by the service. This pop-
ulation did not present a normal distribution, and the 
surgical outcomes were evaluated over a short peri-
od of postoperative follow up. Moreover, we did not 
find a questionnaire or an objective way to classify 
the surgical outcomes, so the data were dependent 
on the subjective analysis of the patients operated. 

It was not the objective of this study to evaluate 
the sample patients’ data of urodynamic studies or 
physical examinations, since the indication of surgi-
cal treatment for SUI was established regardless of 
other pelvic floor dysfunctions, if the patient present-
ed a specific complaint of SUI, for which a urodynam-
ic study is indispensable or free from criticism for the 
diagnosis. However, all the patients who attended 
the surgical service of the Pelvic Floor Department 
of the Jundiaí Medical Faculty underwent a physical 
examination, type I urine, culture and antibiogram 
testing, and women forwarded to surgery underwent 
urodynamic testing. Another relevant fact was that 
the surgical technique for the placement of the tran-
sobturator sling was the same in all the cases and 
performed by the same team of surgeons. 

Despite the higher weight tendency and the pre-
dominance of post-menopausal patients, the positive 
results of the transobturator sling technique are 
compatible with data from the literature, with im-
provement rates at around 77%, which corroborates 
the quality of the data.  	

CONCLUSION

A number of births greater than four was the only 
factor associated with a worse surgical outcome for 
transobturator sling in the population studied. 
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