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Abstract 
The continence status and the most adequate form of delivery were assessed in pregnant women 
who had a suburethral band to treat stress urinary incontinence (SUI). A group of 57 women se-
lected from different articles published between 2000 and 2014 were reviewed. These women had 
become pregnant after having undergone a suburethral band procedure. Different aspects such as 
age, parity, type of band, time elapsed between the procedure and the pregnancy, SUI during 
pregnancy and after delivery, and the form of delivery were evaluated, as well as the possible re-
lationship with the recurrence of SUI and the emergence of complications associated with the 
suburethral during pregnancy. A case of a complication related to a suburethral band was found in 
one patient who developed an episode of pyelonephritis and intermittent urethral obstruction 
which required a Foley catheter. Thirty patients had cesarean section while 27 had vaginal delive-
ries; 12 patients had incontinence during pregnancy and 15 suffered from it after delivery. Post-
partum SUI in relation with the delivery form did not show statistically relevant differences be-
tween the cesarean section group and the vaginal delivery group. It was observed that the emer-
gence of SUI during pregnancy was a risk factor for the onset of postpartum SUI (OR = 6.47; p = 
0.0137). The risk of developing postpartum SUI seems similar regardless the delivery form, thus it 
is plausible to recommend vaginal delivery to these patients. If there was a recurrence of SUI, a 
second suburethral band could be placed which would be as effective as the first one and would 
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involve a lower risk surgery compared to a cesarean section. 
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1. Introduction 
Urinary incontinence is a pathology frequently found among women in general and with a prevalence ranging 
from 26 to 57 percent, with 50% of the cases found in SUI; 40% in mixed urinary incontinence and 10% in ur-
gency urinary incontinence [1]-[3]. The onset of the symptoms peaks at ages between 45 and 49 years, although 
the prevalence in women younger than 40 [4] years is 8.1%. Parity, and mainly the first delivery, contributes 
greatly to the development of SUI. It has been proved that multiparous women with SUI, experience changes in 
the elastic properties of the fascial structures, with a decrease of collagen Type 1 and an increased mobility of 
the bladder neck if compared to continent women [5] [6]. In fact, between the ages of 20 and 34 the association 
between the first delivery and SUI is stronger, with a relative risk of 2.2 [7]. This is the reason why a treatment 
for urinary incontinence is frequently needed in earlier ages even when the genesic desire has not been fulfilled 
yet. Initially, a conservative treatment would be indicated with behavioral measures, medications and physio-
therapy, as needed; considering the surgical treatment as an option if the first one failed. 

During pregnancy, apart from the possible changes that may appear due to previous deliveries, there is an en-
largement in the uterus with the consequent decrease in bladder capacity and a weight increase which favor the 
development of symptoms in the lower urinary tract. 

The prevalence of SUI increases during pregnancy, being SUI presence in the 12th week of gestation the most 
determining factor for SUI development in the first year after delivery. In addition, the delivery form also con-
tributes to SUI development, being vaginal delivery the most prevalent. Despite all these, it is necessary to take 
into account that most women show a spontaneous recovery in 6 - 12 months after delivery. 

It is very important to bear in mind that a lesion may occur at the pelvic floor during vaginal delivery due to 
tearing, episiotomy, distention or nerve damage, either direct or indirect; and special attention must be paid not 
to overlook an anal lesion. Dietz and Lazarone [8] [9] objectified through ultrasound examination the presence 
of a hidden lesion at the pelvic floor in 36% of first-time mothers after vaginal deliveries. This is very important 
because SUI appears in 43% of women with avulsion of the anus levator muscle while it appears in 11% of 
women without lesions in the muscle. 

There is not much knowledge about the influence of pregnancy and delivery in women who have been oper-
ated on due to SUI. Thus, a bibliographic review has been carried out in order to assess continence in women 
who have given birth after the placement of a suburethral band to treat incontinence, the possible consequences 
associated to the procedure and the most adequate delivery form. 

2. Methods and Materials 
An exhaustive bibliographic review was carried out through Pubmed. The review included [10]-[25] case series, 
case reports and article reviews (Table 1), using the following key words: SUI, suburethral band, TVT, TOT, 
pregnancy, vaginal delivery and caesarean section. Cases of women with successful full-term pregnancies were 
included. The patient inclusion criteria was based on age, parity, type of band, the period between band place-
ment and pregnancy, SUI presence during pregnancy and after delivery, delivery form and its possible connec-
tion with SUI recurrence, and the onset of complications related to the suburethral band during pregnancy. 

In order to assess the postpartum SUI in terms of the delivery form, the Odds Ratio test was used; meanwhile, 
the Chi-squared test was used to calculate statistical significance. The calculation of SUI in terms of a previous 
presence during pregnancy was also done using the Odds Ratio test, but Fisher’s exact test was used for fre-
quency comparison and statistical significance. The parameters included age of surgery, parity, interval between 
surgery and subsequent pregnancy, the presence or absence of incontinence during pregnancy, and the delivery 
form. Statistical significance will be considered when p < 0.5. 
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Table 1. Data of the 57 patients included in the review (2000-2014). 

Authors N Age Parity Months from 
surgery 

SUI in  
pregnancy Complications Delivery 

form 
Post  

partum SUI 
Follow-up 
(months) 

Iskander  
et al. [10] 1 34 2 9 no no Cs no 6 

Lynch  
et al. [11] 1 26 2 1 no yes Cs yes 3 

Gaurunder  
et al. [12] 1 39 4 3 no no Cs no 2 

Vella  
et al. [13] 2 42 2 42 no no 1VD 1 Cs no 30 

Hassan  
et al. [14] 1 36 1 −1 no no VD no 2 

Panel  
et al. [15] 15 33 4 19.9 ± 14.9 12 no 3 yes no 7 cs 8 vd 12 no 3 yes 14.6 ± 14 

Groenen  
et al. [16] 3 33 ± 5 2 11 ± 11.3 2 no 1 yes no 1 cs 2 vd 1 no 2 yes  

Caykaytar  
et al. [17] 12 33.1 ± 4.32 5 30.2 ± 14.2 12 no 3 yes no 7 cs 5 vd 10 no 2 yes  

Sergent  
et al. [18] 1 38 1 12 no no vd yes  

Demaria  
et al. [19] 1 43 3 12 no no vd yes  

El-Ghobashy  
et al. [20] 1 37 2 1 yes no vd no  

Kohorst  
et al. [21] 1 26 2 2 no no cs no  

Sedlakova  
et al. [22] 2 30.5 ± 2.12 4 30 ± 8.49 no no 2vd no  

Adams-piper  
et al. [23] 15 33.5 ± 4.66 4 27.4 ± 18.65 11 no 4 yes no 10 cs 5 vd 9 no 6 yes 24.4 ± 13.1 

CS: Caesarean Section; VD: Vaginal Delivery. 

3. Results 
The review included 62 patients who had given birth after the adequate placement of a suburethral band to treat 
SUI. Five patients were ruled out due to lack of information (two patients because age and moment of surgery 
were unknown, one patient because moment of surgery was unknown, one patient without information about 
postpartum continence and the last one due to lack of information about continence during pregnancy). Thus, the 
study was carried out with 57 patients. The average age at the moment of surgery was 33.84 ± 4.92 years and the 
time elapsed between surgery and a subsequent pregnancy was 22.71 ± 16.67 months. All the women were mul-
tiparous, 82.4% (N = 47) had had between two and five deliveries, and had a suburethral band (TVT, TOT, 
mini-sling or anterior IVS). The probability of presenting urinary incontinence during pregnancy was 21.1% (N = 
12) while the percentage of complications was 1.8% (N = 1; one patient had an episode of pyelonephritis and 
intermittent urethral obstruction which required the placement of a Foley’s catheter). The delivery form was 
through elective cesarean section in 30 women whereas 27 had vaginal delivery; out of them, 15 women had 
postpartum SUI (26.3%). 

If the above data are analyzed in more detail, and as shown in Table 2, it can be observed that for the patients 
with a cesarean section the SUI probability was 23.3% (N = 7), whereas the probability was 29.6% (N = 8) for 
patients who had vaginal deliveries. Thus, it seems that patients who had vaginal deliveries were at higher risk 
of having SUI. If one Odds ratio is calculated on the basis of the frequencies shown in the table, the result is 
1.38, that is, patients with vaginal delivery have 38% higher risk of postpartum SUI than patients with cesarean 
section. Nevertheless, this difference is not statistically significant because if the frequencies are compared by 
means of the Chi-squared test, the result is a P of 0.812. Therefore, although a difference can be seen, it cannot 
be concluded that the delivery form is related with SUI incidence. 
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Table 2. SUI frequency after delivery according to delivery form. 

Delivery form No pospartum SUI Postpartum SUI total 

caesarean section 
23 7 

30 
76.70% 23.30% 

vaginal delivery 
19 8 

27 
70.40% 29.60% 

 
Table 3. Frequency of SUI after delivery according to SUI during pregnancy. 

SUI in pregnancy No postpartum SUI Postpartum SUI Total 

NO 
37 8 

45 
82.20% 23.30% 

Yes 
5 7 

12 
41.70% 58.30% 

 
If the relationship between the presence of SUI during pregnancy and after delivery is observed, it can be seen 

that for the patients who did not have SUI during pregnancy the probability of suffering postpartum SUI is 
17.8%. On the other hand, for those who had SUI during pregnancy the probability of suffering postpartum SUI 
is 58.3% (Table 3). Thus, it seems that having SUI during pregnancy increases the risk of having it after deli-
very. If the Odds ratio is calculated at this point, the result would be 6.47; that is, the patients who had SUI dur-
ing pregnancy have a risk 6.5 times higher of suffering postpartum SUI than the patients who did not have SUI 
during pregnancy. If the frequencies are compared by means of the Fisher’s exact test the result would be a p of 
0.0137. Thus, it can be said that having SUI during pregnancy increases the risk of having it after delivery. 

4. Discussion 
The management of SUI in women with unfulfilled genetic desire and the literature on the topic is very limited 
as well as the bibliography on the complications for this surgery during pregnancy. 

In the review, only one case was found of a complication related to a suburethral band in a patient who de-
veloped an episode of pyelonephritis and intermittent urethral obstruction which required the placement of a 
Foley’s catheter. Therefore, there could be a small increase in the risk of minor complications associated with 
the surgical mesh during pregnancy but it has not been observed to cause harm or fetal death. 

On the other hand, we have seen that 21.1% of the cases (N = 12) developed urinary incontinence during ges-
tation, presupposing a risk 6.5 higher of developing postpartum SUI with p < 0.05. Thus, the presence of SUI is 
a risk factor for the development of postpartum SUI. 

Concerning delivery form, the results are very similar with seven (7) patients developing postpartum SUI out 
of the 30 who underwent elective cesarean section; and eight (8) patients out of the 27 women who had vaginal 
delivery. Despite the percentage being higher in the vaginal-delivery group (29.6% vs. 23.3%), the differences 
were not statistically significant. Taking into account the risks of a major surgery like a cesarean section, consi-
dering that the natural tendency of SUI after delivery is to spontaneously improve in 6 - 12 months, and also 
considering that the effectiveness of a second mesh is similar to the first one, with lesser risks in a minor surgery, 
it is plausible to recommend vaginal delivery to these patients although more studies are needed to indicate the 
best delivery form for patients with suburethral bands. 
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