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Abstract 

Currently, the most commonly performed surgeries for stress urinary incontinence (SUI) are mesh 

midurethral slings (MUS). They are minimally invasive outpatient procedures, and they are as effect-

tive as traditional suburethral slings, open retropubic colposuspension (Burch, Marshall-Marchetti), 

and laparoscopic retropubic colposuspension. They have a short operative time and fewer postopera-

tive complications. In the paper we present results from a prospective study of 214 patients with SUI 

who underwent midurethral sling placement: 68 patients with retropubic slings (TVT) and 146 patients 

with transobturator slings (TVT-O) followed over 12 months. The operations were performed at the 

Department of Obstetrics and Gynaecology at the Medical Faculty, Skopje, R. Macedonia and at the 

Department of Obstetrics and Gynaecology, General Hospital, Sibenik, Croatia. All MUS place-

ments (TVT and TVT-O) were performed by one surgeon (urogynaecologist) using the standard 

surgical technique and operative and postoperative protocol for those procedures. TVT and TVT-O 

meshes are polypropylene macroporous meshes produced by "Ethicon" We evaluated mesh compli-

cations related to the procedure (Table 1) and complications specific to the mesh (Table 2). In the 

article are presented the data from up-to-date literature related to the evaluated topic parallel to our 

results. We can conclude that all our findings on the evaluated groups are comparable with the data 

from competent literature. Instead of a conclusion we would like to suggest continuous follow-up of 

all minimally invasive procedures with midurethral slings placement for collecting experience of 

side-effects and complications and improving those procedures which are gold standard today in the 

treatment of SUI. 
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Stress urinary incontinence (SUI) is a com-

mon disorder that affects a large number of 

women and their quality of life. SUI also has a 

significant socioeconomic impact. This disorder 

affects 6% to 35% of women and is characte-

rised by an increase in intra-abdominal pres-

sure that exceeds urethral closure pressure and 

results in involuntary leakage of urine. Symp-

tomatic SUI of low grade (occasional or first 

grade of SUI – Green classification) may be 

treated conservatively. Candidates for surgical 

treatment are women with SUI grades two and 

three (Green), women who decline or have fai-

led conservative treatment. Currently, the most 

commonly performed surgeries for SUI are mesh 

midurethral slings (MUS). They are minimally 

invasive outpatient procedures, and they are as 

effective as traditional suburethral slings, open 

retropubic colposuspension (Burch, Marshall-

Marchetti), and laparoscopic retropubic colpo-

suspension. They have a short operative time 

and fewer postoperative complications [1, 2].
.

In a meta-analysis of 62 trials, the average 

success rate was over 80% with patient satis-
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faction rates over 87% [1]. A wide range of 

different mesh MUS in treatment of SUI results 

in a larger amount of data about complications 

which can be related to procedure and compli-

cations specific to the mesh. 

We evaluated 214 patients with SUI who 

had had MUS placement (68 retropubic slings 

– TVT and 146 transobturator slings – TVT-O)

during 12 months postoperatively. The opera-

tions were performed at the Department of 

Obstetrics and Gynaecology at the Medical Fa-

culty, Skopje, R. Macedonia and at the Depart-

ment of Obstetrics and Gynaecology, General 

Hospital, Sibenik, Croatia. All MUS placements 

(TVT and TVT-O) were performed by one sur-

geon (urogynaecologist) using the standard sur-

gical technique and operative and postoperative 

protocol for those procedures. TVT and TVT-O 

meshes are polypropylene macroporous meshes 

produced by "Ethicon". We analysed complica-

tions related to procedure and complications spe-

cific to the mesh. In the article are presented data 

from up-to-date literature related to the evaluated 

topic together with results from our series.  

Complications related to the procedure 

that are more common: 

* Failure to correct incontinence

* New or worse urge to incontinence

* Voiding dysfunction

* Urinary tract infection

* Bladder and urethral perforation

* Vaginal perforation

* Vascular injuries

Failure to correct incontinence 

The largest randomized controlled trial of 

retropubic compared to transobturator slings (597 

subjects) reported objective success rates of 

80.8% in retropubic sling group and 77.7% in 

transobturator sling group. At 24 months success 

rates remained similar: 77.3% and 72.3% with 

patient satisfaction rates 86.3% and 88.1% [3]. 

A systematic review of ten studies reporting 12 

months outcomes for 1178 women after TVT-

secure reported an overall subjective and objec-

tive cure rate of 76% [4]. They noted that post-

operative incontinence severity was greater with 

the mini-sling than with the retropubic sling. 

Our results: follow-up of outcomes after 

12 months of 68 women with retropubic sling 

(TVT) and 146 women with transobturator sling 

(TVT-O) showed an objective and subjective 

cure rate of 81.1% and 84.3% respectively. We 

noted better results in the TVT-O group, which 

is probably a consequence of longer surgical 

practice, experience, with this tension-free vagi-

nal tape procedure. 

New or worse urinary incontinence 

Postoperative urge symptoms have been 

reported in 6% to 25% of women after retro-

pubic slings and 6% after transobturator slings 

[1]. Postoperative urge incontinence is treated 

with conservative measures or/and medications 

(anticholinergics). 

Our results: in our series we registered 3 

women (5%) with urge symptoms/incontinence 

after retropubic slings (TVT) and they were tre-

ated with medication. In the series with trans-

obturator slings we had no case of new or 

worse urinary incontinence. 

Voiding dysfunction 

Short-term voiding dysfunction that mani-

fests as incomplete bladder emptying is relati-

vely common (16% on day 0 or 1 after a retro-

pubic sling). Long-term voiding dysfunction is 

uncommon. The rates of voiding dysfunction 

are lower with transobturator slings. Voiding 

dysfunction is typically managed with catheter-

rization and usually resolves spontaneously. 

When this does not happen, surgical release of 

the sling may be considered. In a series of 600 

subjects, 17 had transvaginal release for urinary 

retention [5]. Sling release is usually successful 

in relieving voiding dysfunction but can result 

in SUI recurrence. A study by Laurikainen et 

al. [6] of 50 women who had sling release repor-

ted that urinary retention did not completely re-

solve in 4 patients (12%). 

Our results: in our series of 68 TVT and 

146 TVT-O slings followed for 12 months we 

had 3 cases of urinary retention in the retropubic 

sling group (5%) and one case in the trans-

obturator group, all resolved spontaneously after 

catheterization. We recorded no case with long-

term voiding dysfunction so the we did not have 

surgical release of mesh for voiding dysfunction.  

Urinary tract infection 

Urinary tract infection is a common com-

plication after MUS – up to 34% of patients 
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within the first three postoperative months. [7]
 

Urinary tract infection is more common in 

patients with intra- and/or postoperative cathe-

terization (retropubic slings). 

Our results: In our series of 68 TVT we 

noted 7 patients (10%) and in the TVT-O group 

(146 women) there were only 2 cases of UTI 

(1%). In this evidence the contribution of sur-

gical procedure (urinary catheterization) on the 

frequency of UTI is clearly evident. 

 

Bladder and urethral perforation 

Intraoperative bladder perforation is the 

most common complication of retropubic MUS 

placement. A retrospective review of all MUS 

revealed 44 bladder perforations from 2339 retro-

pubic slings (2%) and 4 from 794 transobturator 

slings (0.5%). Two urethral perforations were 

also revealed from retropubic slings (0.08%) 

and none from transobturator slings [8]. 

Our results: In our series of retropubic 

slings we had 1 case (1.4%) of bladder perfor 

ation and none in the transobturator group. We 

had no urethral injury in our evaluated MUS-s. 

 

Vaginal perforation 

Transobturator slings have a higher risk 

of vaginal perforation compared with retropubic 

slings (the course of the sling is closer to the 

anterior vaginal fornices). In a series of 500 tran-

sobturator MUS procedures, vaginal perforation 

has been reported in 0.4%, and 1.3% of sub-

jects [9]. The vaginal sulci should be inspected 

and palpated after insertion of the trocars, and 

if a perforation is identified, the trocars should 

be removed and replaced in the appropriate 

position. 

Our results: In our transobturator MUS 

group (146 women) we had one case with per-

foration of the vaginal fornice on one side (left) 

and it was resolved intraoperatively and the 

vaginal wall was sutured.  

 

Vascular injuries 

Vascular injuries can occur with the blind 

passage of trocars and occur more commonly 

with retropubic slings than with transobturator 

slings. Injuries may involve the paravesical veins, 

obturator, external iliac, femoral, inferior epi-

gastric or circumflex vessels. A meta-analysis 

of randomized, controlled trials involving MUS 

surgeries reported a total of 7 pelvic haemato-

mas out of 479 women (1.4%) [10]. Haemor-

rhages (defined as > 500 ml of blood loss) 

and/or blood transfusions have been reported in 

approximately 2.5% of cases of retropubic MUS 

[11]. 

Excessive bleeding is usually venous and 

can often be managed intraoperatively with di-

rect pressure on the paraurethral or retropubic 

areas. Venous injury typically results in self-li-

mited slowly expanded retropubic haematoma, 

which may result in symptoms of bladder com-

pression (suprapubic pain, urinary urgency, and 

urinary frequency) and/or signs of significant 

blood loss (tachycardia, hypotension, anaemia, 

oliguria). Abdominal and bimanual pelvic exa-

mination may reveal a palpable mass in the 

suprapubic or retropubic spaces. Diagnostics 

may need to be supported by sonography or 

computed tomography. The study by Flag et al. 

[12]
 
on 14 women who underwent sonographic 

evaluation of retropubic haematoma predicted 

the severity of symptoms: < 100 ml (rarely 

symptomatic), 100–200 ml. (moderate pain) 

and > 300 ml. (severe pain requiring surgical 

evaluation). 

Our results: In the series of 68 retropubic 

slings we had 2 patients (0.3%) with retropubic 

haematoma with moderate pain who were trea-

ted conservatively. We noted no vascular injury 

in the group with transobturator slings. 

 

Bowel injury 

Women with prior abdominal or pelvic 

surgery and women who have an abdominal or 

inguinal hernia seem to have an increased risk 

of bowel injury during sling placement. A tran-

sobturator MUS may be preferable for these 

patients. Bowel perforation is a surgical emer-

gency. Women with severe or persistent abdo-

minal pain after retropubic MUS placement 

should be evaluated for bowel injury. A survey 

of surgeons who performed over 12,000 TVT 

procedures reported 3 bowel perforations [13]. 

Our results: In both MUS groups in our 

series we had no bowel injury. 
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Table 1   

 
Complications related to the PROCEDURE (Our results) 

 TVT (n = 68) TVT-O (n = 146) 

Overall satisfaction rate 81.1% 84.3% 

New or worse urinary incontinence (urge incont.) 3(4.4%) / 

Voiding dysfunction (urinary retention) 3(4.4%) 1(0.6%) 

Urinary tract infection 7(10%) 2(1.3%) 

Vaginal perforation  / 1(0.6%) 

Vascular injuries (retropubic haematoma) 2(2.9%) / 

Bowel injury / / 

 
Complications of midurethral sling 
surgeries specific to mesh 
Complications that are specific to the use 

of mesh in midurethral slings include: 
* Mesh exposure in the vagina 
* Mesh erosion into the bladder or urethra 
* Pain 
* Dyspareunia 
* Infection 
Several differences in complication rates 

between retropubic and transobturator approa-
ches are delineated above (increased voiding 
dysfunction and urinary tract infections after 
retropubic slings, increased neurological symp-
toms after transobturator slings). 

 
Vaginal mesh exposure (erosion) 
In the series of 241 women who under-

went TVT placement, 0.4% experienced vagi-
nal mesh erosion [14]. Common symptoms of 
vaginal mesh exposure include visible or pal-
pable mesh in the vagina, vaginal bleeding, vagi-
nal discharge, postcoital spotting and urinary 
tract infection. The diagnosis of mesh exposure 
is made with visual inspection of the vagina. 

Management of vaginal exposures varies 
according to the extent of the erosion and the 
severity of the symptoms. Initial management 
may be conservative, with vaginal oestrogen 
therapy. If symptoms persist and/or the patient 
or her partner can feel the sling, surgical treat-
ments may be offered (excision of the exposed 
portion of the mesh through a vaginal approach 
– rarely it may result in recurred SUI). 

Our results: In our series of 68 retropubic 
slings we had 2 cases (2.9%) and 1 patient 
(0.6%) of the 146 transobturator mesh place-
ment group with vaginal mesh erosion. 

 
Mesh erosion into the bladder or urethra 
Mesh erosion into the bladder or urethra 

is uncommon. One series of 3747 women with 

mesh MUS 3 (0.08%) underwent reoperation 
for urethral mesh erosion [8]. Bladder erosion 
typically presents several weeks to months post-
operatively as urinary urgency, haematuria or 
bladder stones. They are best diagnosed with cys-
toscopy. There are a variety of management opti-
ons, including transurethral cystoscopic resec-
tion; transvaginal or transabdominal reconstruc-
tive procedure in cases where a fistula is pre-
sent. 

Our results: In our series of 214 MUS 
slings we had no bladder or urethral mesh ero-
sion. 

 
Pain 
In a study that randomly assigned women 

to retropubic or transobtrator slings, pain > 6 
weeks after surgery was self-reported by 2% of 
subjects in each group. Chronic pain was repor-
ted in 7.5% of 241 women who underwent 
retropubic MUS placement [14]. 

The groin pain that can occur with tran-
sobturator MUS is typically felt deep within 
the muscles in the groin area and is exacerbated 
when the patient abducts or adducts her legs. 
Groin pain occurs in approximately 12% to 
16% of women after transobturator procedure, 
but this usually resolves by 6 weeks. Depen-
ding upon the severity and duration, pelvic pain 
may be treated with expectant management, 
medical therapy or pelvic physical therapy. 

Our results: We had acute (first month 
postoperative) 1% reporting pain in the retropubic 
sling group and 6% in the transobturator group. 

 
Dyspareunia 
Dyspareunia has been reported in 1% to 

9% of women after transobturator sling place-
ment [15]. Postoperative dyspareunia after retro-
pubic MUS placement has not been reported in 
the absence of mesh erosion. 
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Our results: We noticed dyspareunia in 2 

cases (1.3%) after transobturator mesh placement. 

All were managed conservatively and resolved 

spontaneously within the follow-up period.

 
Table 2 

 

Complications SPECIFIC TO MESH (Our results) 

 TVT (n = 68) TVT-O (n = 146) 

Vaginal mesh exposure (erosion) 2(2.9%) 1(0.6%) 

Mesh erosion in bladder or urethra / / 

Pain 1(1.4%) 8(5.4%) 

Dyspareunia / 2(1.3%) 

Vaginal perforation  / 2(1.3%) 

 

 

Conclusion 
Complication rates with MUS are low 

and generally fewer than the complications with 

previous traditional continence surgeries. Com-

plication rates specific to mesh are low. Mesh 

MUS are a low mesh load and the amount of 

mesh near the surface of the vagina is minimal. 

The meshes have rapidly improved and adapted 

and remain the current standard of surgical care 

for SUI. 
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Стрес инконтиненцијата на урина (СИУ) е 

често нарушување што зафаќа од 6% до 35% 

жени и има значаен негативен ефект врз ква-

литетот на животот, како и значително социо-
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економско влијание. СИУ се карактеризира со 

неволно испуштање урина во тек на зголемен 

интраабдоминален односно интравезикален 

притисок што го надминува интрауретралниот 

притисок. Постојат голем број хируршки 

корективни процедури, а актуелно најчесто 

применувани интервенции за корекција на СИУ 

се субуретрални слинг-процедури со пос-

тавување хетероматеријал како супституциона 

субуретрална интегрална потпора. Тоа се 

минимално инвазивни хируршки процедури на 

база на еднодневна хоспитализација и се 

еднакво или поефикасни од некои тра-

диционални корективни интервенции (колпо-

суспензија по Burch, Marshall-Marchetti, лапа-

роскопска ретропубична колпосуспензија). Тоа се 

интервенции што се изведуваат за кратко време, 

пациентките брзо закрепнуваат и имаат помалку 

компликации (интра и постоперативни). Во тру-

дот се презентирани најактуелни податоци од 

стручната литература во однос на компликации  

поврзани со процедурата на хируршката 

интервенција (наши резултати: Табела 1), како и 

компликации специфични за имплантираната 

мрежичка (наши резултати: Табела 2) и тие се 

компарирани со наши резултати на студија од 

214 пациентки поделени во група на ретро-

пубичен слинг (ТВТ) со 68 случаи и група со 

трансоптураторен слинг (ТВТ-О) со 146 паци-

ентки следени 12 месеци. Интервенциите се изве-

дени од страна на еден оператор (урогинеколог) 

на Клиниката за гинекологија и акушерство, 

Медицински факултет, Скопје, Р. Македонија, и 

на Одделот за гинекологија и акушерство при 

Општата болница во Шибеник, Р. Хрватска. Сите 

евалуирани параметри од испитуваните групи се 

компарабилни со публицираните резултати од 

компетентни студии во стручната литература. 

Наместо заклучок, сугерираме понатамошно 

следење на сите минимално инвазивни 

хируршки процедури за третман на СИУ за да 

се редуцираат ад максимум  сите несакани ефекти 

и компликации од нив, кои денес претставуваат 

златен стандард за третман на ова често нарушу-

вање. 

 
Клучни зборови: слинг-мрежички, компликации, 

стрес инконтиненција, ретропубични, трансопту-

ратор.

  




