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•   Stress Urinary Incontinence 
- 1 in 5 women have some degree of SUI 
- >100K sling procedures each year 

•   Pelvic Organ Prolapse 
- 11% of women will have surgery for POP in 

their lifetime 

The Issues 



•   Native tissue repair without a graft 
–  Anterior colporrhaphy 
– Burch 
– MMK 

•   Graft procedure 
–  Autologous: rectus fascia, fascia lata 
– Xenograft: Pelvicol™, SIS, bovine pericardium 
–  Cadaveric: fascia lata, dura mater 
– Synthetic: Type 1-4  

Options for Surgical Repair 



•   Fascia lata, rectus fascia, 
vaginal wall  

•   Success rate: 85-93% 
•   47% able to walk freely without 

pain immediately postop 
•   93% pain free at 1 week 

postop 
•   No infection 
•   No thrombotic complications 

Sling Cystourethropexy: Autologous 



•   Xenograft: Pelvicol™, 
SIS, bovine pericardium 

•  Success rate: 85%  
•   Side effects: foreign 

body reaction 

Sling Cystourethropexy: Xenograft 



•   Autolysis   
•  Disease 

transmission: viral 
(HIV, Hep C), 
bacterial, and prion 

Sling Cystourethropexy: Allograft 
Cadaveric Fascia  



•   67 sacrocolpopexy 
•   35 sling cystourethropexy 
•   13 recurrent symptoms <4 months  
•   7/13 graft remnant: attenuated, lax  
•   6 absent  

Cadaveric Fascia Lata  
Autolysis 

Freeze dried 
irradiated 

Fitzgerald et al. AJOG 1999 



•   Cadaveric Fascia Lata 
- N=121 
- 7 failed < 1 month 

•   Autologous Fascia Lata 
- N=46 
- 0 failures  

Cadaveric Fascia Lata  
Autolysis 

Brown et al. JU 2000 



Creutzfeldt-Jakob Transmission 

Brown et al. Emerg Infect Dis 2012 Prion Chemistry 



Meshes and Grafts used in Pelvic 
Reconstructive Surgery 



Sling Success Rates 



Efficacy of Mesh or Grafts in Surgery for 
Vaginal Wall Prolapse (RCTs) 

Min et al. Arch Gynecol Obstet 2013 



This will not end well 



Complications 
Perforation Extrusion 

Erosion Obstruction 



Pain 
•   Temporally related to mesh placement 
•   Along the path of the mesh  
•  Worse with palpation 
•  Only resolves 28% of the time even with 

multiple surgeries (Blavias JG et al. J Urol 
2013) 



Complications of Slings 
•   Meta-analysis of 49 studies 

–   11 RTCs 
•   6,406 pts 
•  766 complications RP-MUS 
•  579 complications TO-MUS 

Tommaselli et al. Int Urogynecol J 2015 



Success and Complications of Vaginal Mesh 
POP: Systematic Review 

Feiner et al. BJOG 2009 





Tissue Engineering: 
Individualized Medicine 

•   Injectable autologous cells 
•   Tissue engineered grafts for incontinence 

and prolapse 
•   Adult stem cells + matrix or scaffold 
•   Synthetic (polyglycolic acid) or biologic 

(SIS) 



Stem Cell Types 
•   Embryonic Stem Cells (ESC) 
•  Amniotic Fluid/Placental Stem Cells (AFPS) 
•  Induced Pluripotent Stem Cells (IPSC) 
•  Adult Stem Cells (ASC) 

–  Mesenchymal Stem Cells (MSC): most common in 
urology; harvested from bone marrow, muscle or 
adipose tissue 

–   Urine Derived Stem Cells (USC): easy to obtain, 
expandable and differentiate into muscle, bone, 
cartilage and fat 



Autologous Muscle Derived Cells for 
SUI in Women 

•   Feasibility study 
•   38 patients 
•   Intrasphincteric injection 

–   low doses of 1, 2, 4, 8, 16 x 106 cells 
–  high doses of 32, 64, 128 x 106 cells 

•   Appears safe 
•   Potential dose response = higher doses 

Carr et al. J Urol 2013 



Autologous Muscle Derived Cells for 
SUI in Women 

•   Safety and efficacy study 
•   80 patients 
•   Intrasphincteric injection 

–  doses of 10, 50, 100, 200 x 106 cells 

•   Appears safe 
•   Potential dose response = higher doses 

Peters et al. J Urol 2014 



Tissue-engineered Autologous Urethras 

•   5 boys, median age 11 years 
•   Muscle, epithelial cells expanded, seeded 

onto tubularized polyglycolic acid 
•   Engineered grafts developed normal-

appearing architecture by 3 months 
•   Tubularized urethras can be engineered and 

remain remain functional for up to 6 years 

Raya-Rivera et al. Lancet 2011 



•   Vaginal organs engineered from patient’s own 
cells and implanted showed normal structural 
and functional variables (follow-up ≤8 years) 



Conclusions 
•   There is no ideal material for use in the 

surgical treatment of female incontinence 
and POP 

•   Autologous fascia is probably best 
available option today but limited in 
volume with possible harvest site morbidity 

•   Tissue engineering can provide unlimited 
autologous tissue with minimal side effects 


