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2016 - current goals 

Students will develop their understanding of  the complex issues surrounding the development 
of  medical devices in three key areas:

biology engineering ethics

sample format - vaginal mesh
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FDA strengthens requirements for
surgical mesh for the transvaginal
repair of pelvic organ prolapse to
address safety risks
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The U.S. Food and Drug Administration today issued two final orders to manufacturers and the public to
strengthen the data requirements for surgical mesh to repair pelvic organ prolapse (POP) transvaginally, or
through the vagina. The FDA issued one order to reclassify these medical devices from class II, which
generally includes moderate-risk devices, to class III, which generally includes high-risk devices, and a
second order that requires manufacturers to submit a premarket approval (PMA) application to support the
safety and effectiveness of surgical mesh for the transvaginal repair of POP.

The orders will require manufacturers to address safety concerns, including severe pelvic pain and organ
perforation, through a rigorous PMA pathway to demonstrate safety and effectiveness. The actions apply
only to mesh devices marketed for the transvaginal repair of POP. These orders do not apply to surgical
mesh for other indications, like stress urinary incontinence (SUI) or abdominal repair of POP.

“These stronger clinical requirements will help to address the significant risks associated with surgical
mesh for repair of pelvic organ prolapse,” said William Maisel, M.D., M.P.H., deputy director of science and
chief scientist for the FDA’s Center for Devices and Radiological Health. “We intend to continue monitoring
how women with this device are faring months and years after surgery through continued postmarket
surveillance measures.”
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expert speaker
Donna Y. Deng, MD, MS

Director of  Female Urology & Neuro-urology, Kaiser Northern California

Biology: 
Physiological and 

pathological condition 
that underlies the 

clinical need.

Engineering:
Technical aspects of  
device technology, 

engineering, history, 
& development.

Regulatory & Legal:
How the FDA & litigation 
impact the outcome of  a 
device on the market and 

future iterations of  the device.  
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Instructor Questions & Prompts Student Written Responses
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casestudiesforstem.com

This (in-progress) website includes resources on 
(1) why case based learning is a useful and effective 
teaching tool
(2) describes how we integrate case studies in the classroom 
& includes guidelines for creating your own case studies
(3) links to case study databases from various disciplines 

Assessment

92%
students had little to no 
prior knowledge about 

pelvic prolapse and 
vaginal mesh prior to 

the case study. 

80%
students said their 

perspective on vaginal 
mesh changed or evolved 

over the course of  the 
case study.

96%
students agreed 

Dr. Deng’s talk was 
valuable and useful for 
their understanding of  

the case study. 

48%
students cited the 

complexity or tension 
between stakeholders 
as contributing to the 
vaginal mesh ‘mess’.

ongoing work
(1) Assessment and updates to existing case studies 
as the device landscape evolves. 
(2) Development of  new case studies.

Case studies are a classic method of  teaching in many 
disciplines and are often used to teach students the 
practical application of  course material. Engineering case 
studies tend to have a narrow focus around a core technical 
concept, often a design failure.  In our Bringing Biomedical 
Devices to Market course we aim to provide students with 
a case based learning experience that encompasses not only 
the biological and technical aspects of  a medical device, 
but develops student understanding of  the interdependent 
forces of  technical, marketing, regulatory, and user 
priorities that ultimately determine the success of  a 
medical device.

motivation

early development

2015 - year 2

Goal: 
Students apply course concepts to a problem and 

propose possible solutions around a medical device case.  

Goal: 
Present a medical device case illustrating a class concept

2014 - year 1

Format: 
Instructor lecture with powerpoint visuals and data

Total: 20 minutes of  class time

Assessment: 
Similar to standard engineering case studies.  Needed more 

depth and breadth to emphasize course concepts.

Assessment: 
Students applied course concepts well and grapsed the 

complexity but didn't have the knowledge and structure to 
have a meaningful discussion.

Format: 

Total: 1-1.5 hours of  class time

In-class
Reading
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Case Study: Surgical Mesh 

In 1996 the FDA cleared Boston Scientific’s ProteGen Sling (Figure 3A).  The ProteGen mesh was the 
first ‘transvaginal mesh (TVM)’ kit - approved for vaginal placement of the mesh for treatment of stress 
urinary incontinence (SUI). SUI is urine leakage as a result of weakened pelvic floor muscles that support 
the urethra due to pregnancy/childbirth.  Predicates listed were all for hernia repair, and most were 
synthetic meshes. The ProteGen mesh technology was based on a collagen coated polyester patch used 
for cardiovascular applications.   

 
In 1998, using the ProteGen as a predicate, J&J received clearance of it’s version of the ProteGen – the 
Ethicon Tension Free Vaginal Tape (TVT) followed closely by similar products from Coviden, American 
Medical Systems, and several other companies.   
 
A              B 

 
 
 
 
 
Figure 3:  
(A) Bladder ‘sling’ for 
SUI; (B) Vaginal mesh 
repair for anterior 
prolapse   
‘A Surefire Profit,’ Star Ledger; IUGA 
Vaginal Mesh 
 

 
In January of 1999, after less than two years on the market, Boston Scientific recalled the ProteGen sling.   
 
In 2003, the Mentor ObTape was cleared as a 510k, citing the J&J TVT as a predicate, among others.  
The ObTape used of non woven polypropylene fibers instead of the typical woven polypropylene mesh.  
Later clinical studies with ObTape showed a 13.4% rate of vaginal erosion (J Urol 2006 Aug;176(2):651-
4)  ObTape was recalled in 2006.   
 
In October 2008, the FDA issued a public health notification, citing over 1,000 reports of complications 
with various TVM products: “This is to alert you to complications associated with transvaginal placement 
of surgical mesh to treat Pelvic Organ Prolapse (POP) and Stress Urinary Incontinence (SUI). Although 
rare, these complications can have serious consequences.”  
 
In 2011, the FDA issued an updated safety communication on TVM, citing over 2,874 additional reports of 
adverse events from 2008-2010: “From 2008 to 2010, the most frequent complications reported to the 
FDA from the use of surgical mesh devices for POP repair included vaginal mesh erosion (also called 
exposure, extrusion or protrusion), pain (including painful sexual intercourse known as dyspareunia), 
infection, urinary problems, bleeding, and organ perforation. There were also reports of recurrent 
prolapse, neuro-muscular problems, vaginal scarring/shrinkage and emotional problems. Many of the 
MDRs cited the need for additional intervention, including medical or surgical treatment and 
hospitalization.”  
 
Questions: 
 

1. One proposed regulatory change is to re-classify meshes for transvaginal repair of POP from 
Class II to Class III devices, thus requiring approval through the PMA system and relevant clinical 
studies.  Do you support this change?  Why or why not?  
 

2. Some critics of the FDA have declared the 510k system as inherently flawed, citing the vaginal 
mesh as one example of how medical device companies can utilize the predicate/SE system for 
financial gain without properly testing their device.  Do you agree or disagree?  Why or why not?   

Bioengineering 290H 
Spring 2015 Spring 2015 

Case Study: Surgical Mesh 

Surgical Mesh Case Study 
 
Surgical mesh has been used in various forms since the early 1900s to treat hernias.  Hernias are 
protrusions of an organ through the wall of the cavity that normally contains the organ.  Although there 
are many types of hernias, the most common are abdominal, and caused by a weakness of the fascia or 
tissue of the abdominal wall.   
 
Treatments of hernias include surgery to repair the weakened tissue using either a suture only technique 
or a secured surgical mesh ‘overlay’ on the herniated area (Figure 1). Surgical mesh use in treatment of 
hernia, while used since the 1940s, did not become popularized until the 1990s, when laparoscopic 
surgery became more commonly used.  Since laparoscopic surgery required the use of mesh, demand 
for mesh products increased exponentially.  Current gold standard of treatment of most abdominal 
hernias are now laparoscopic procedures using synthetic polypropylene mesh (Stern, Gen Surg News 
2014; v41:10).   
 

Common complications with mesh repair hernias 
include: recurrence of the hernia (2%-36%) and 
chronic pain (4-21%).  Recurrence rates with 
suture only repair are typically higher (12%-54%) 
though rates can be as low as 1% in certain 
types of hernias with experienced surgeons. 
(World J Surg 1997; 21:62-65, Surg Endosc 
2010; 24:1707-1711) 
 
Figure 1 

 
In the 1970s, surgeons began using meshes originally designed for use in hernias to treat pelvic organ 
prolapse (POP).  POP is when female pelvic organs fall out of their normal position (Figure 2).  The 
current gold standard surgical treatment for POP is abdominal laparoscopic surgery, using a upside down 
Y shaped synthetic mesh sutured to the top of the vagina and anchored to the sacrum (tailbone).  In the 
1990s, based on the success of synthetic meshes in hernia and POP repair, several new synthetic mesh 
products were cleared under the 510k pathway for transvaginal, minimally invasive surgical treatment of 
stress urinary incontinence (SUI) and POP.  
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http://www.wehealny.org/services/bi_hernia/herniatypes.html 

Figure 2:  
(A) Normal female 
anatomy   
(B) Anterior prolapse 
– cystocele 
(C) Posterior 
prolapse – rectocele 
(D) Uterine prolapse  
 
http://www.zipperurogyn.com/diagr
amgallery.html 
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