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Evolution In The Treatment Of SUI: the 
milestones 

Kelly 1914   

Burch 1961 

TVT,IVS,Spark 1995              

TVTO, TOT 2001 

SIMS 2006 
Absorbable matrix 2005 

No Traction on  
Bladder neck 

Support 
urethra 



Ulmsten  

 Since 1996, when Ulmsten et al published the initial paper 
about retropubic tension- free vaginal tape (TVT), the use of 
synthetic midurethral slings (MUS) has grown to become the 
most common surgery performed for SUI in women.  

 





  



Year  Author Types of Surgeries 

2001 Delorme E Trans-obturator Subfascial Hammock, MONARC (American Medical System) 

2003 Deval B Supra-pubic arc (SPARC) (American Medical System, Minnetonka, MN) 

2003 Petros P Intra-vaginal Slingplasty (IVS) Tunneller (Tyco Healthcare-United States Surgical, 
Norwalk, CT) 

2003 deLeval J Trans-obturator vaginal tape (TVT-O) (Gynecare, Ethicon Inc) 

2005 Mostow EN Extracellular matrix graft : absorbable Sling (SIS) (Cook Biotech Inc 

2006 Martan A TVT-Secur (Gynecare, Ethicon Inc) 

2007 Calvo J MiniArc (American Medical Systems, Minnetonka, MN, USA) 

2008 Palma, P Ophira (Promedon, Cordoba, Argentina)  

2009 Meschia M Ajust (C.R. Bard, Inc., Covington, GA, USA) 

2012 Dias J Altis (Coloplast, Denmark) 

……………… 
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Current Guidelines 



 

 

 All recommendations are consistent with the fact that MUS 
are the gold standard in the treatment of uncomplicated SUI 



AUA guidelines 

 STANDARD : 

 The intervention choice for SUI should be based on the patient’s 
preferences, as well as the surgeon’s experience and judgment  

 

 RECOMMENDATION GRADE A : 

 the MUS (retropubic, transobturator, or SIS) should be offered 
as the preferred surgical treatment when available, due to the 
shorter operative time and recovery time, and the lower short-
term morbidity.  

 





ACOG practice bulletin 

 RECOMMENDATION LEVEL A : 

 

 There are substantial safety and efficacy data that support 
the role of synthetic mesh midurethral slings as a primary 

surgical treatment option for stress urinary incontinence in 
women.  
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Types of synthetic slings  



Types of synthetic slings  

 To date, three major slings available 

 - Tension-free vaginal tape (retropubic 

 approach) – TVT - SPARC 

 - Tension-free vaginal tape  (transobturator 

approach) – TOT / TVT-O 

 - Minisling 

 



 There are different types of synthetic materials used.  

 

• type 1 are macroporous, monofilament;  

• type 2 are microporous;  

• type 3 are macroporous, multifilament;  

• type 4 are submicronic, coated biomaterials with pore sizes of 

less than 1 μm.  

  

Type 1 mesh has the highest biocompatibility with the least 
propensity for infection.  

 



TVT/ SPARC 



Two main retropubic suburethral sling 

 

 

 TVT 

 SPARC 



TVT/ SPARC 

 

 

 Minimally invasive midurethral sling that is passed through 
the retropubic space and that was designed to replace 
functionally deficient pubourethral ligaments.  

 



Outcomes TVT 



TVT v/s SPARC (outcomes) 

 2 RCTs have reported no differences in efficacy between 
SPARC and TVT at 2 years. 

 The success rates for SPARC and TVT were: 

 83 % (n=41) vs 95% (n=43),  0.05< p < 0.1  (12 months)  

                                                                 Eur Urol 2005; 47:537-541. 

 

 80.7% (n=31) vs 87.1% (n=31),  p = 0.706 (2 years)  

                          Int Urogynecol J Pelvic Floor Dysfunct 2005; 16:230-235.  

  



Complications TVT 

Schulz JA, Chan MC, Farrell SA; Sub-Committee on Urogynaecology.Midurethral Minimally 
Invasive Sling Procedures for Stress Urinary Incontinence. J Obstet Gynaecol Can. 2008 
Aug;30(8):728-40. 
 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Schulz JA[Author]&cauthor=true&cauthor_uid=18786297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chan MC[Author]&cauthor=true&cauthor_uid=18786297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Farrell SA[Author]&cauthor=true&cauthor_uid=18786297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sub-Committee on Urogynaecology[Corporate Author]
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sub-Committee on Urogynaecology[Corporate Author]
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sub-Committee on Urogynaecology[Corporate Author]
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sub-Committee on Urogynaecology[Corporate Author]


TOT 



Introduction of TOT in 2001 

Safer option introduced 



Outcomes TOT 



Complications TOT 



Single Incision Midurethral Slings (SIMS) 



SIMS 

 SIMS fundamentally differs from SMUS because they have a 
shorter trajectory of insertion and therefore need a robust 
anchoring mechanism to the obturator complex with a 
strong postinsertion pullout force.  

 All currently available SIMS share the same tape material 
(type 1 polypropylene) and the insertion technique through a 
single vaginal incision; however, they differ in the 
type/robustness of the anchorage mechanism used  

 

 



Rational for introducing SIMS 

1- Shorter length polypropylene tape => less foreign material being 
inserted into human body => reducing the adverse reactions to 
foreign material  

2- Small trauma to the patient => insertion through a single 
vaginal incision to create a similar suburethral hammock to 
standard midurethral slings (SMUS)  

3-Avoiding both retropubic and groin trajectories => prevents 
having bladder, obturator nerves, and blood vessels in the puncture 
path  safer than the traditional slings TVT and TOT 

4- the ability to perform the procedure under pure local 
anesthesia  and therefore a shorter recovery and earlier return 
to work/ normal activities 

 European urology 2014 



MiniArc 





Evolution of Miniarc 



Ajust 

 The Ajust sling is one of the single-incision vaginal slings that 
appeared on the market in 2009  

 Its puncture method is to use a specially designed anchor to 
fix the sling on the obturator membrane without letting both 
ends penetrate through the skin.  

 After implantation, the tightness of the sling is adjusted 
through the device.  

 

BMC Urology (2015) 15:64  
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Cost effectiveness 

The adjustable anchored SIMS (Ajust), performed under local 
anesthesia, delivers cost savings to the health service provider 
when compared with the SMUS (TVT-O) 

Average of 142 £ less cost  

                              BJU Int 2013 
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In Short: Complications of 
MUS 



Complications post MUS 

 INTRAOP Complications: 
 Bladder perforation : 38/1000 

 Active bleeding (blood loss >200 ml) : 19/1000 

 Injury to major vessels : 19/1000 

 POSTOP Complications 
 Retropubic hematoma : 19/1000 

 Minor post-operative voiding difficulty : 76/1000 

 Post-operative urine retention : 23/1000 

 Postoperative urinary tract infection : 41/1000 

 Defect in vaginal healing : 7/1000 

 Complications requiring laparotomy : 3.4/1000 

 SLING erosion  

Incont Pelvic Floor Dysfunct 2008; 2(2):53-60  
 



Urine retention and/or voiding dysfunction 

 Usually caused by undue tension 

 Sx = hesitancy, straining to void, incomplete emptying, and 
increased post-voidal residuals 

 Bladder outlet obstruction and high pressure with low flow in 
urodynamic studies 

 Incidence rate = 1-17 % for voiding disturbances, 0-3 % for urinary 
retention 

 Management of retention   

 transvaginal transection or loosening 

 urethral dilatation using Hegar dilatation 

 lateral excision 

 



Bladder perforation  

 Incidence = 0 – 25 % 

 Risk factors = previous pelvic surgery, repeated anti-
incontinence surgery esp. previous colposuspension 

 More frequent with retropubic approach (9.5 vs 0% , p = 0.03 
; David-Montefiore 2006)  

 Unrecognized bladder injuries also reported with TOT 

 Some authors recommend routine CYSTOSCOPY for TOT, 
particularly in outside-in approach (Minaglia 2004) 

 

 



Sling erosion 

 ” Presence of foreign material within the genitourinary tract “ 

 Sx= persistant vaginal discharge, partner discomfort during intercourse, 
or asymptomatic 

 Incidence = 0.3 – 23 % 

 Vaginal or bladder exposure 

 Complications from type I material is RARE (0.2- 1.2 %) 

 Type III (multifilament) = > 7.5 – 14 % (Baessler 2005) 

 Most studies => complete removal of eroded tape 

 Conservative mangement is an alternative => cautious observation, re-
epithelialization  usually occurs within 6 weeks; if no overgrowth in 3 
months, excision of eroded sling should be considered 



Sling erosion 

 

 

 

 The risk of erosion, extrusion and infection after midurethral 
multifilament microporous IVS tape implantation is too 
high  which is the reason why it should no longer be used.  

 

Annals of Agricultural and Environmental Medicine 2015, Vol 22, No 1 
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What to use, when and 
what are the advantages 
and drawbacks: Meta-
analysis  and RCT results 



MUS v/s Burch 



Midurethral sling (MUS) vs. Burch 

 NO DIFFERENCE between the 2 surgeries with regard to 
objective cure, subjective cure, quality-of-life, or sexual 

function outcomes 

 

Am J Obstet  Gynecol. 2014 Jul;211(1):71.e1-71.e27. 



Midurethral sling (MUS) vs. Burch 

 MUS => lower rates of PERIOPERATIVE adverse effects : 

 

 postoperative pain 

  operating room time 

  hospital stay 

  bowel injury 

 wound infection 

  hematomas  

 

 Burch procedures => lower rates of LONGER-TERM adverse effects : 

 return to the operating room for retention or erosion, overactive bladder 
(OAB) symptoms, and groin pain  

                                            Am J Obstet  Gynecol. 2014 Jul;211(1):71.e1-71.e27 

 

 



Pubovaginal slings v/s 
MUS 



Pubovaginal slings vs MUS  

 The only MUS included in these studies was a retropubic TVT 
sling 

 
Am J Obstet  Gynecol. 2014 Jul;211(1):71.e1-
71.e27 



Pubovaginal slings vs MUS  

 MUS => lower rates of : 

 operating room time 

 blood loss 

 transfusion 

 wound infection 

 retention 

 OAB symptoms 

 hospital stay  

 Pubovaginal slings => lower rates of : 

 urinary tract infection and vaginal perforation  

 
Am J Obstet  Gynecol. 2014 Jul;211(1):71.e1-
71.e27 



Retropubic v/s Obturator 
MUS 



Retropubic MUS vs obturator MUS  
 21 RCTs 

For women considering retropubic or transobturator midurethral sling, we recommend 
either intervention for objective and subjective cure and that decision be based on which 
adverse events are of greatest concern to patient. (1A)     Am J Obstet  Gynecol. 2014  
 



Retropubic MUS vs obturator MUS  

 Postoperative OAB symptoms were more common in patients 
following retropubic slings (OR, 1.41; 95% CI, 1.01-1.98, P = .046)  

 Retropubic slings result in lower absolute rates of: 

  sling erosion, need to return to the operating room for treatment 
of sling erosion, nerve injury, ureteral injury, groin/leg pain, and 
vaginal perforation  

 

 Obturator MUS result in : 

 shorter operative time, lower blood loss, fewer bladder/urethral 
perforations, less perioperative pain, fewer urinary tract 
infections, and less OAB symptoms  

     Am J Obstet  Gynecol. 2014  

 



Transobturator (TOR) versus retropubic route (RPR) 

 Similar subjective cure rates : 83.3 %  ( according to 36 trials) 

 Shorter operative time post by an average of 7 minutes with 
TOR compared to RPR 

 Length of stay shorter by an average of 0.17 days with TOR 
compared with RPR 

 



TOR  RPR Relative risk 

Retropubic hematoma X RR 0.33 (28 trials) 

Bowel perforation X RR 0.33 (28 trials) 
 

Bladder perforation X RR 0.13 (40 trials) 

Post voiding dysfunction X RR 0.53 (37 trials) 
 

Urgency and urinary 
incontinence  

= = RR 0.98  (31 trials) 
 

Vaginal tape erosion = = RR 1.13 (31 trials) 
 

Groin pain X RR 4.12  
 

Suprapubic pain X RR 0.29 
 



 A Meta-Analysis of the Performance of Retropubic Mid Urethral Slings versus Transobturator Mid Urethral Slings 

The Journal of Urology, Volume 193, Issue 3, 2015, 909–915 



urodynamic findings before and after 
MUS: TVT v/s TVT-O 

Pre op 3 month 6 month 

Variable TVT TVTO p TVT TVTO p TVT TVTO p 

ALPP 72,8 75,5 0,23 100,3 94,2 0,02 101 94,4 0,005 

MUP 38,7 41,3 0,11 54,6 50,1 0,004 53,6 48,9 0,005 

MUCP 35,1 37,6 0,11 51,4 47,3 0,007 53,6 
 

44,3 <0,001 

J Minim Invasive Gynecol. 2013 Jul-Aug;20(4):482-6 



Retropubic bottom-to-top versus top-
to-bottom approach  

 Subjective cure: women were significantly more often dry 
with the bottom-to-top approach (TVTTM) vs top-to-bottom 
(SPARCTM) (Kim 2004; Lim 2005; Lord 2006) 

 Objective sure : similar between 2 groups, [94.19% versus 
89.10%; RR 1.06 ] 

 Adverse events:  

 With bottom-to-top : fewer bladder perforation, voiding 
dysfunction and vaginal tape erosions 

 



Obturator medial-to-lateral versus 
obturator lateral-to-medial approach  
 

 No statistically significant difference between 2 approaches 
concerning objective and subjective cure rates (according to 
6 trials)  

 Vaginal perforation less likely to occur with medial-to-
lateral approach (RR 0.25, 95% CI 0.12 to 0.53)  

 Voiding dysfunction occurred significantly more in the 
medial-to- lateral compared to the lateral-to-medial group 
(RR 1.74, 95% CI 1.06 to 2.8) 

 

 

 



MUS v/s minisling 



 

 Comparison between MUS & SIMS  

 Majority of SIMS comparators were either TVT-Secure H of U 



MUS vs Minisling 

For women considering minislings (specifically TVT-Secur in H or U configuration) 
compared to traditional midurethral slings for treatment of SUI, we recommend 
traditional midurethral sling to maximize cure rates. (1A)     Am J Obstet  Gynecol. 2014  



MUS vs Minisling 

 Considering Side Effects : 

 Minislings  

 => similar rates of postoperative overactive bladder symptoms 
compared with obturator slings 

 => lower rates compared with retropubic slings 

  Exposure of sling postoperatively is similar between obturator 
slings and minislings, but retropubic slings have lower rates than 
both other types. (1D)  

 Dyspareunia is more common with Minisling than either 
retropubic obturator sling, but absolute rates are low for all types 
of slings 

 



Single incision vs Retropubic sling 
Objective measurement of incontinence 

Duration of operation  

The Cochrane Library 2014, Issue 6 



Single incision vs Retropubic sling 
De novo Urgency 

Repeat stress incontinence 
surgery 

The Cochrane Library 2014, Issue 6 



Single incision vs Retropubic sling 
 

 No significant differences between the two groups concerning 
: 

 Operative blood loss 

 Length of in patient stay 

 Major vascular or visceral injury; vaginal wall perforation  

 Bladder or urethral perforation  

 Urinary retention and the need for catheterisation  

 Infection due to synthetic mesh; dyspareunia  

 Vaginal mesh exposure  

 Mesh extrusion into bladder or urethra  

 Need for any additional surgical procedure to treat complications  

                                                                  The Cochrane Library 2014, Issue 6  

 



Single incision v/s  TVT-O 
Number of women with no improvement 

Operative blood loss 

The Cochrane Library 2014, Issue 6 



Single incision v/s  TVT-O 
Objective measurement of incontinence 

The Cochrane Library 2014, Issue 6 



Single incision v/s  TVT-O 
Vaginal mesh exposure 

Long term pain or discomfort 

The Cochrane Library 2014, Issue 6 



Single incision v/s  TVT-O 
Repeat stress incontinence surgery 

Need for additional surgery to treat complications 

The Cochrane Library 2014, Issue 6 



Single incision vs Transobturator sling 

 

 No significant differences between the two groups concerning : 

 Length of in patient stay 

 Major vascular or visceral injury  

 Bladder or urethral perforation  

 Vaginal wall perforation  

 Urinary retention and the need for catheterisation  

 Infection related to the use of synthetic mesh  

 De novo urgency  

 

 

The Cochrane Library 2014, Issue 6 



A total of 26 RCTs including 3308 women (SMUS: n = 1573 vs SIMS: n 
= 1735)  
 

SIMS were compared with RP-TVT in 4 RCTs  and TO-TVT 
in 22 RCTs  
 



NO EVIDENCE of 
significant differences 
in patient-reported 
cure (RR: 0.94; 95% CI, 
0.88–1.00) and 
objective cure (RR: 
0.98; 95% CI, 0.94–1.01) 
for SIMS versus SMUS 
at a mean follow-up of 
18.6 months 



SIMS were 
associated 

with 
significantly 

shorter 
operative time 

( - 2.95 min: 
95% CI, - 5.02 

to - 0.88) 
 



 No statistically significant difference in the rate of : 

 

 Lower urinary tract injury 

 Postoperative voiding difficulties  

 Vaginal tape erosions 

 De novo urgency, and/or worsening of preexisting urgency 

 

 But  the groin pain rate was significantly lower in the SIMS 
group (RR: 0.30; 95% CI, 0.18–0.49).  

 



SIMS- Ajust vs TVT-O / TOT   No significant 
difference in the 
patient-reported 
cure rate and 
objective cure rate 
between SIMS-Ajust 
and TVT-O/ TOT.  
 
RR = 0.97, 95 % CI (0.90 to 
1.05), P > 0.05]  
 
RR = 0.95, 95 % CI (0.87 to 
1.04), P > 0.05] (s  

respectively 
 
 



SIMS- Ajust vs TVT-O / TOT   
 

SIMS-Ajust has a shorter operation time than TVT-
O/TOT  

[WMD = −1.61 min, 95 % CI (−2.48 to −0.88), P < 0.05] 

 



SIMS- Ajust vs TVT-O / TOT   

 

No significant difference in the incidence rate of repeated 
continence surgery between these two groups [RR = 1.64, 95 % CI 
(0.41 to 6.61), P > 0.05]  , f/u longer than 12 months in both 
 



SIMS- Ajust vs TVT-O / TOT  

 Postoperative groin pain by SIMS-Ajust is significantly less 
than for TVT-O/TOT [RR = 0.30, 95 % CI (0.11 to 0.85), <0.05 

 No significant difference between the two operations 
concerning (p > 0.05) 

 lower urinary tract injuries 

 postoperative voiding difficulties 

  de novo urgency and/or worsening of preexisting surgery 

  vaginal tape erosion 

 



SIMS- Ajust vs TVT-O / TOT  

 

 

 One must note that the CI in this metaanalysis was wide and 
more patients are needed in order to confirm these results 
concerning Ajust 



Sims v/s Sims 



One single-incision sling versus another  
Primary outcomes 

Number of 
women with 

urinary 
incontinence 

Number of 
women with 

no 
improvement 

Objective 
measurement 

of 
Incontinence 

Quality of life 

TVT-secur vs 
Miniarc 

= = 

U-type vs H-
type TVT-
Secur 

= = = = 

Miniarc vs 
Ajust 

= = = = 



One single-incision sling versus another  
Surgical outcome measures 

Duration of operation Operative blood loss 

TVT-secur vs Miniarc = = 

Miniarc vs Ajust = = 



One single-incision sling versus another  
Adverse events 

Major 
vascular 

or 
visceral 
injury 

Bladder or 
urethral 

perforation 

Vaginal 
erosion or 

perforation 

Urinary 
retention  

Postoperative 
pain and 

discomfort 

De novo 
urgency 

TVT-
secur vs 
Miniarc 

= = = = = 

U-type 
vs H-
type 
TVT-
Secur 

= = = = = 

Miniarc 
vs Ajust 

= = = 



To conclude 

 The most common procedure for surgical treatment of SUI is the 
standard mid-urethral slings (SMUS), including retropubic tension-
free vaginal tape (RP-TVT) and transobturator tension-free vaginal 
tape (TO-TVT)  

 The main complication of RP-TVT is the intraoperative bladder 
injury 

  The main concern of TO- TVT is the postoperative pain in the inner 
thigh 

 Mini-sling might be as effective as MUS when selecting the anchor 
type, less adverse effects (groin pain), less costs (local anesthesia) 

 


