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Slings and Things –
What’s Holding You Up?

Michael Moen, MD, FACOG, FACS

Medical Director, Women’s Center for Pelvic Medicine
Edward Hospital, Naperville Illinois
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Disclosures

Ÿ None

2

3



Page 2

4

Slings and Things
Ÿ Slings - surgery for stress incontinence
– Pubovaginal slings (bladder neck)
– Midurethral slings - mesh

Ÿ Things - surgery for pelvic organ prolapse
– Native tissue repairs
– Mesh-augmented repairs

Ÿ Abdominally placed mesh (sacrocolpopexy)
Ÿ Vaginal mesh (vaginal mesh “kits”)
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Learning Objectives
Ÿ Understand the historical development of surgical 

procedures for stress incontinence

Ÿ Describe current surgical techniques for 
treatment stress incontinence

Ÿ Discuss the ongoing controversy concerning the 
use of mesh in urogynecologic surgery
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Kelly procedure 
(Suburethral Plication) - 1914
“ This affection is due to the loss of elasticity or normal 

tone of urethral and vesical sphincter, so well shown 
by the cystoscopic picture, which in many cases 
presents a gaping internal sphincter orifice which 
closes sluggishly as the cystoscope is withdrawn.  The 
point of vantage toward which the operative 
treatment should be directed is the internal orifice of 
the urethra and sphincter of the bladder”  
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Technique
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• Kelly 1914:  16 of 20 patients cured
(F/U 4 months to 13 years)
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Early Sling procedures
• Goebell (1910) - pyramidalis muscles
• Frangenheim (1914) - pyramidalis muscles 

attached to strips of overlying fascia
• Stoeckel (1917) - Goebell-Frangenheim 

procedure combined with vaginal plastic 
operation at bladder neck (i.e. Kelly)

• Martius (1929) - bulbocavernosus muscle and 
surrounding fatty tissue
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Rectus Fascia Transplantation Sling
• Aldridge (1942)
– “The new procedure that has been described was devised 

primarily with the hope of curing post-partum, urinary stress 
incontinence in women in whom vaginal plastic surgery 
seemed inadequate.”

– “The disadvantages of the procedure are that it requires a 
painstaking technique which should not be undertaken by a 
surgeon who has not acquired a modern conception of the 
anatomic structures in the anterior vaginal wall about the 
urethra and bladder.”
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Rectus Fascia Sling
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Technique
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Fascial Lata Sling
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Fascial Slings - Key Publications

• Ridley 1966, Parker 1979, McGuire 1987, 
Beck 1988, Breen 1997

• In all of these articles, the Fascial Sling is 
described as a salvage procedure for patients 
with recurrent stress incontinence
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Modified Slings – Patch (1990s)
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Modified Slings – Bone Anchor (1990s)
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Questions?
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Retropubic Urethropexy 
(Vesicourethral Suspension)
• Marshall-Marchetti-Krantz (1949)
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Burch procedure - 1961
“One day, while we were doing a Marshall-Marchetti-Krantz operation, the 
sutures in the periosteum continued to pull out and it was necessary to look 
for another point of attachment.  An examination of the field revealed that 
the intravaginal finger was pushing the anterior vaginal wall up to a level 
as high as the origin of the levator muscle from the white line of the pelvis.  
Since the white line is the usually accepted origin of the so-called fascia 
surrounding the vagina it seemed reasonable and anatomically correct to 
suture this perivaginal fascia to the white line and the underlying levator 
muscle with three interrupted sutures on each side.  This maneuver 
produced a most satisfactory restoration of the normal anatomy of the 
bladder neck and, in addition, a surprising correction of most of the 
cystocele involving the base of the bladder.”
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Ÿ Burch 1961:  53 cases;  100% success
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Technique
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Modified Burch Procedure
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Needle Suspension Procedures
• Pereyra (1959); Stamey (1973); Raz (1981); Gittes 

(1987); other variations
• “cure of urinary incontinence depends exclusively on 

raising the internal vesical neck of the bladder 
upward and forward behind the symphysis pubis, the 
cystoscope offers the most accurate way of placing 
the suspending sutures exactly at the bladder neck”

Stamey 1980
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Technique
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Technique
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SUI Treatments:  Early 1900s to Mid 1990s
• Pubovaginal slings (1910)

– Rectus fascia (1942), Fascia lata (1980s)
– Primarily used as salvage operations for recurrence

• Kelly suburethral plication (1914)
– Vaginal approach most commonly used by Gynecologists

• Retropubic urethropexy (1949)
– MMK (1949), Burch procedure (1961)
– Abdominal approach used by Gynecologists and Urologists

• Needle suspension procedures (1959)
– Pereyra (1959); Stamey (1973); Raz (1981); Gittes (1987)
– Vaginal approach most commonly used by Urologists
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Comparison of procedures

Bergman 1995
• Kelly plication vs. 

Needle suspension 
(Pereyra) vs. Burch 
procedure

• Burch better than 
Kelly plication and 
Needle suspension due 
to better suspension of 
the bladder neck
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QUESTIONS?

31

Synthetic Midurethral Slings
• Pathophysiology - loss of function of pubourethral ligaments to 

maintain high-pressure zone at mid-urethra
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Midurethral Sling - Key Publications

• Original “TVT”
– 1 year data (1996)
– 3 year data (1999)
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Midurethral Sling - Key Publications

• Long-term data
– 5 year (2001)
– 11 year (2008)
– 17 year (2013)
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TVT vs. Burch (2004, 2007)

• TVT and Burch equivalent - 2 yrs and 5 yrs
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Burch vs. Fascial Sling (2007)

Ÿ Fascial Sling has higher cure rate but also higher morbidity

36



Page 13

Burch, Fascial sling, TVT sling
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SUI Surgery Trends
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MUS variations
• Retropubic
– Bottom-up
– Top-down

• Transobturator
– Outside-in
– Inside-out

• Single incision (Mini)
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Retropubic vs. Transobturator
• Is orientation of support an issue?
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RCTs:  RP-MUS vs TO-MUS

Ÿ 2008 (2), 2010
Ÿ RP > TO in all studies
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Ogah 2009
Ÿ 62 trials; 7101 pts
Ÿ MUS as effective as 

traditional slings, open 
RPU and Lsc RPU, 
with fewer 
complications

Ÿ Retropubic route 
better than obturator
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Schimpf 2014
Ÿ MUS = Burch (o)
Ÿ MUS > PVS (s)
Ÿ Retropubic MUS > 

transobturator (o,s)
Ÿ MUS > Mini (o,s)
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QUESTIONS?
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The Mesh Story - terminology
Ÿ 510(k) approval (used for Class 2 devices)

– allows approval of new devices based on being “substantially 
equivalent” to other devices already available

Ÿ Premarket Approval Application (PMA)
– Used for Class 3 (high-risk) devices; requires clinical trials

Ÿ 522 (studies) 
– gives FDA authority to mandate post-market surveillance studies of 

Class 2 or Class 3 devices

Ÿ Multidistrict Litigation (MDL)
– Used for dangerous drugs, medical devices
– Cases from around the country are transferred to one court
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Use of mesh in Urogynecologic Surgery
• 1950s - surgical mesh for abdominal hernias
• 1970s – mesh used for sacrocolpopexy
• 1996 – first surgical mesh specifically for SUI

– ProteGen sling (Gore-tex)
Ÿ Approved based on similarity to 1985 Mersilene hernia mesh

• 1998 – TVT sling (Prolene) approved in U.S.
• Approved based on similarity to ProteGen sling 
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Use of mesh in Urogynecologic Surgery
• 2001-2002 - first surgical meshes specifically for POP

• Based on similarity to ProtoGen Sling (1996) and Mersilene hernia mesh (1985)

• 2004-2008 - Mesh “Kits” developed and marketed
• Ultimately, over 100 devices by at least 40 manufacturers

• 2008 - FDA Public Health Notification
• Over 1,000 reports of (rare) complications related to transvaginal mesh (2005-2008)

• 2011 - FDA Safety Communication
• Additional 2,874 reports of complications from transvaginal mesh (2008-2011)
• Complications related to mesh are “not rare” and some are unique to mesh itself
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Use of mesh in Urogynecologic Surgery
• 2012 - FDA requires postmarket studies (522) for prolapse mesh and 

single-incision (mini) slings
• Several manufacturers remove products from market
• Precipitous rise in lawsuits begins

• 2011 - 730;   2012 - 11,798;   2013 - 34,017;   2014 - 32,296
– By 2019, more than 108,000 lawsuits have alleged that transvaginal mesh causes 

complications including pain, bleeding, infection, and organ perforation.
– “Defective vaginal mesh” has caused thousands of women to suffer severe pain and 

organ damage.
– Manufacturers misled the FDA, medical community, patients and public by failing to 

properly test devices, research the risks and warn of the potential complications and 
injuries.
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Initially, in 2008, the FDA issued a public health notification on 
complications associated with transvaginal mesh. 

In 2011, the FDA updated its statement and noted that 
complications associated with transvaginal mesh used to repair 
prolapse are not rare and that it was continuing to evaluate mesh use 
for the midurethral sling. 

In 2013, the FDA updated its position, noting that “the safety and 
effectiveness of multi-incision slings is well established in clinical 
trials that followed patients up to 1 year.” 
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Use of mesh in Urogynecologic Surgery
• 2014 - Coloplast settles 400 claims; AMS 20,000; Bard 500 
• 2015 - Ethicon settles 4 lawsuits; Boston Scientific settles 3,000 claims; 

Bard settles another 3,000 claims; Neomedic settles 112 claims
• 2016 - Ethicon settles 3,000 cases
• 2016 - FDA reclassifies mesh for POP as Class 3 (High-risk)

• Only 2 companies submit PMAs and begin the required clinical 
studies (Boston Scientific and Coloplast)

• 2019 - FDA determines manufacturers have not demonstrated 
reasonable assurance of safety and effectiveness and orders companies 
to stop marketing and sales of transvaginal mesh for POP
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Mesh Lawsuits
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Jan 2014, Jun 2016, Feb 2018, Dec 2021

Ÿ “Lawyers have publicly advertised their services, targeting women with transvaginal mesh placed for both pelvic organ prolapse and stress
urinary incontinence (SUI), and the media has reported on the pelvic organ prolapse mesh litigation. We are concerned that the multimedia 
attention has resulted in confusion, fear, and an unbalanced negative perception regarding the midurethral sling as a treatment for SUI. This 
negative perception of the MUS is not shared by the international medical community and the overwhelming majority of women who have been 
satisfied with their MUS.”

Ÿ Polypropylene material is safe and effective as a surgical implant 
Ÿ The monofilament polypropylene mesh MUS is the most extensively studied anti-incontinence procedure in history 
Ÿ Polypropylene mesh midurethral slings are a standard of care for the surgical treatment of SUI and represent a great advance in the 

treatment of this condition for our patients
Ÿ The FDA has clearly stated that the polypropylene MUS is safe and effective in the treatment of SUI 
Ÿ The European Commission enquiry on the safety of surgical meshes supports continuing synthetic sling use for SUI 
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July 2014

Ÿ Mid-urethral slings are minimally invasive procedures developed in Europe in the 1990s to treat female stress urinary 
incontinence. They have been shown to be as effective as more invasive traditional surgery with major advantages of shorter 
operating and admission times, and a quicker return to normal activities together with lower rates of complications. This has 
resulted in MUS becoming the operation of choice in Europe, Asia, South America, South Africa, Australasia and North 
America for treatment of SUI with several million procedures performed worldwide.

Ÿ The US Food and Drug Administration (FDA) in the USA released a white paper and safety communications regarding safety 
and effectiveness of transvaginal placement of surgical mesh specifically for pelvic organ prolapse. Media attention on this 
totally distinct and separate issue of mesh use in women has the potential to cause unnecessary confusion and fear in women 
considering MUS for treatment of stress urinary incontinence. The FDA publications clearly state that MUS (both retropubic 
and transobturator slings) were not the subject of their safety communication.  

Ÿ There is robust evidence to support the use of MUS from over 2,000 publications making this treatment the most extensively 
reviewed and evaluated procedure for female stress urinary incontinence now in use. 

Ÿ As a result, IUGA supports the use of monofilament polypropylene mid-urethral slings for the surgical treatment of female 
stress urinary incontinence. 

53

Conclusions
• Concepts concerning stress incontinence and surgical 

treatments have varied considerably over time
• Current options for surgical management include retropubic 

urethropexy, pubovaginal sling and synthetic midurethral 
slings

• Significant risks are associated with vaginally placed mesh for 
treating POP, but risks related to synthetic midurethral slings 
are much lower and the use of MUS for treating SUI is 
supported by the literature 
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Thank you!
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