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Dynamic kinking with "urethral knee"
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The evolution of anti-incontinence surgeries

Anterior colporrhaphy +
Kelly plication

Burch colposuspension
Iaparotomy & Iaparoscopy

Supra-pubic midurethral slings:
TVT, SPARC, IVS

Trans-obturator midurethral slings:
TVT-O, MONARC

Absorbable sling: SIS

Fig. 1. A brief summary of the evolution of anti-incontinence surgery. IVS:
intravaginal slingoplasty; SIS: small intestine submucosa; SPARC:
supra-pubic arc; TVT: tension-free vaginal tape; TVT-O: tension-free
vaginal tape-obturator system.

Table 1. Brief Summary of Chronological Anti-incontinence Surgeries

Year Author Types of Surgeries

1914 Kelly HA [3] Suburethral fascia plication
1917 Goeball R & Stoeckel W [56] Using a strip of rectus fascia to encircle the urethra
1949 Marshall VF, Marchetti AA & Krantz KE [57] Retro-pubic urethropexy (pubis periosteum)
1959 Pereyra AJ [58] Needle-assisted transvaginal bladder neck suspension
1961 Burch JC [9] Retro-pubic colposuspension (Cooper ligament)
1973 Stamey TA [59] Endoscopic bladder neck suspension
1980s Raz S [60] Raz bladder neck suspension
1995 Ulmsten U [4] Tension-free Vaginal Tape (TVT) (Gynecare, Ethicon Inc, Summerville, NJ)
2001 Delorme E [23] Trans-obturator Subfascial Hammock, MONARC (American Medical System)
2003 Deval B [17] Supra-pubic arc (SPARC) (American Medical System, Minnetonka, MN)
2003 Petros P [61] Intra-vaginal Slingplasty (IVS) Tunneller (Tyco Healthcare- United States Surgical, Norwalk, CT)
2003 deLeval J [24] Trans-obturator vaginal tape (TVT-O) (Gynecare, Ethicon Inc)
2005 Mostow EN [17] Extracellular matrix graft: absorbable sling (SIS) (Cook Biotech Inc., W. Lafayette, IN)
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Trans-obturator approach: outside-in (TOT) or inside-out
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Efficacy of retro-pubic versus trans-obturaor approaches
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Table 3. Classification of Synthetic Prostheses [16]

Type Characteristics Pore size Brand names

Type 1 Monofilament, macroporous > 75 µ Gynemesh, TVT, TVT-O SPARC, Monarc, Perigee, Apogee, Prolift
Type 2 Monofilament, microporous < 10 µ GORE TEX
Type 3 Macroporous with multifilaments or microporous IVS tunneller, URATAPE, SURGIPRO, MERSILENE, PARIETEX
Type 4 Submicronic < 1 µ

Table 2. Outcomes Using Tension-free Vaginal Tape (TVT) at Major Institutions in Various Countries

Case No. Successful Follow-up (Mons)

Ulmsten U (Sweden) [62] 50 86% 36
Olsson U (Sweden) [63] 51 90% 36
Wang AC (Taiwan) [64] 70 84% 3-18
Jacquetin B (France) [65] 156 89.1% 12-36
Soulie M (France) [66] 120 86.7% 15.2 (6-36)
Nilsson CG (Finland) [18] 85 85% 56 (48-70)
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Fig. 3. The trans-obturator approach can be done outside-in with initial incisions at the groin/thigh (A, B, C), or inside-out with initial incisions at the anterior vaginal
wall (D, E, F).

Fig. 2. Retro-pubic tension-free midurethral slings can be performed via a bottom-up vaginal approach (upper panel), e.g. TVT (A, B, C), or via a top-down low
abdominal approach (lower panel), e.g. SPARC (D, E, F).
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Proposed Indication for retro-pubic
versus trans-obturator approaches
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Fig. 4. Comparison of retro-pubic versus trans-obturator approach. The retro-pubic approach (A), e.g.
TVT (C), SPARC (D) as the two most common commercially available kits, passes the tape through
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Fig. 5. Two common complications of tension-free midurethral sling surgery include bladder injury and
sling erosion. Bladder perforation can either be detected (A) or undetected (B) intra-operatively in
a patient with concomitant pelvic organ prolapse. Partial (C) or complete vaginal exposure (D) of
sling erosions are illustrated here.
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