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1 EXECUTIVE SUMMARY 
ASTORA Women’s Health, LLC (hereafter “ASTORA”; formerly American Medical Systems, Inc.) designed 

the TOPAS™ Treatment for Fecal Incontinence (hereafter “TOPAS system”), a mesh implant with 
minimally invasive delivery, to provide support to the anorectum and reduce the incidence of fecal 

incontinence (FI) episodes in women.   

The TOPAS system is comprised of a knitted, Type 1 polypropylene monofilament mesh, which is 

covered by removable insertion sheaths, and two insertion needles. Implantation is through a 
transobturator approach via two small incisions in both the thighs and buttocks, requiring about 30 

minutes for implantation and a short period for recovery. The implanted mesh is self-fixating and 
permanent with tissue in-growth providing additional anatomical support to the anorectum.  

In a pre-market approval (PMA) study, the TOPAS system substantially reduced FI episodes 3 months 
after implantation with the benefit being durable through 36 months of follow-up.  Patients with 

reduced FI episodes had sustained improvement in FI symptom severity, quality of life (QoL), and pelvic 
floor distress and impact. There were no cases of device migration, revision, erosion, or unanticipated 
adverse device effects (UADEs). The treatment efficacy and safety experience during implantation and in 

follow-up supports approval of the device in the United States (US). 

The TOPAS PMA study affirms that the TOPAS system provides a safe and effective treatment option 

with a positive benefit-risk profile for patients with FI. FDA approval of the TOPAS system to treat FI 
would provide a needed therapeutic option that currently does not exist for women who have failed 

more conservative therapies such as dietary modification, pelvic floor muscle training and 
pharmacotherapy. The proposed indication for use is:  

The TOPAS™ Treatment for Fecal Incontinence is intended to treat women with fecal 
incontinence (also referred to as accidental bowel leakage) who have failed more 

conservative therapies. 

1.1 UNMET MEDICAL NEED IN TREATMENT OF FECAL INCONTINENCE  
Fecal incontinence (also called “accidental bowel leakage”) is the involuntary loss of solid or liquid stool 
that causes social or hygiene problems (Bliss et al., 2013) and is a complex disease resulting from 
abnormality in the coordination between the anal sphincter, pelvic floor function, stool consistency, 

rectal compliance, and neurologic function (Paquette et al., 2015). In the general population, the 
prevalence is estimated to range from 0.4 to 18% (Macmillian et al., 2004). In women in the US, about 5-

10% report one FI episode each month (Markland et al., 2010; Whitehead et al., 2009; Wu et al., 2014).  

FI is caused by a combination of congenital, anatomic, neurologic, and functional abnormalities (Varma 

and Madoff, 2001). Some factors that contribute to FI include diabetes mellitus, multiple sclerosis, 
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inflammatory bowel disease, pregnancy and obstetric injuries, and aging. In women, FI is typically due to 
a weakened anal sphincter, reduced pelvic floor muscle function, disturbed rectal sensation, or 

decreased capacity (Bharucha et al., 2005) and is most commonly caused by birth trauma (Wang et al., 
2006).  

Because of profound social fear of FI, women with FI often alter their lifestyle to prevent FI accidents 
from occurring in public. Extensive social avoidance can lead to isolation that may have debilitating 

impact on self-image and QoL (Norton, 2004). Reduced work productivity, reduced days at work, 
increased risk for depression, and other psychiatric co-morbidities are common in patients with FI 

(Landefeld et al., 2008; Minor, 2004; Norton, 2004; Xu et al., 2012). Because of the significant morbidity 
that occurs in patients with FI, there is substantial economic impact on patients (Dunivan et al., 2010; Xu 

et al., 2012) and the healthcare system (Sung et al., 2007). The average annual total cost for FI was 
$4,110 per patient in 2010 (Xu et al., 2012). The total cost for inpatient surgical procedures to treat FI in 

females was an estimated $24.5 million in the US in 2003 (Sung et al., 2007). 

Traditionally, the first line of treatment for FI is conservative therapy which includes changes in diet, 

treatment with medications, and pelvic floor muscle training. In FI patients who have failed conservative 
therapy, current surgical options include sphincteroplasty, sacral nerve stimulation (SNS), injection of 
bulking agents, radiofrequency energy delivery, and placement of an artificial bowel sphincter.  When all 

other options have failed, fecal diversion, such as with colostomy, is generally regarded as a surgical 
option of last resort (Rogers et al., 2006).  

InterStim® SNS and the Solesta® injectable bulking agent were both approved by the FDA in 2011 for the 
treatment of FI. These devices demonstrated effectiveness in studies supporting device approval, 

however 27% (Interstim SSED, 2011) and 43% (Solesta SSED, 2011) of patients treated in the InterStim 
and Solesta PMA studies, respectively, were non-responders at 12 months. Overall, about 30-50% of 

patients fail treatment with injectable bulking agents and SNS (Maeda et al., 2013; Thin et al., 2013). 
While there is evidence of effectiveness with InterStim and Solesta, these treatments can require 

additional follow-up, and InterStim can require complex management, surgical revision, and/or device 
replacement.   

More recently, the FDA granted Humanitarian Use Device (HUD) approval for another FI device, the 
FENIX® magnetic artificial bowel sphincter (FDA News Release, Dec 2015).  It is indicated for patients 

who have failed conservative therapies and less invasive therapy options like injectable bulking agents 
and SNS.  Limited data (n=35) indicated effectiveness but, like Solesta and InterStim, 37% of patients 
were non-responders at 12 months. 

Given limitations in existing device therapies, an unmet medical need remains for new, effective 
treatments of FI. The TOPAS system was designed based on extensive feedback from physicians who 

treat FI and expressed the need for additional effective device treatments that are also minimally 
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invasive, cost-effective, do not require on-going patient intervention, and have an acceptable risk profile 
and low reintervention rate. The TOPAS system meets all the aforementioned unmet medical needs.  It 

is the only therapeutic option that anatomically provides support to the anorectum, offering clinicians 
and patients a treatment option that differs in potential mechanism of action from that with injectable 

bulking agents, SNS, radiofrequency energy delivery, or artificial bowel sphincters.  Given that there is 
not one device option that works for all patients, TOPAS may be a successful, alternative option for 

women with FI.   

1.2 TOPAS PMA STUDY DESIGN 
The TOPAS PMA study is a prospective, multicenter, single-arm, open-label, two-stage, adaptive-design 
study enrolling female patients 18 years of age or older who had experienced FI symptoms for a 

minimum of 6 months and failed multiple conservative treatment modalities (dietary modification, 
pharmacological intervention, or pelvic floor muscle training). Patients who were pregnant and those 

who had inflammatory bowel disease, recent history of other gynecological or gastroenterological 
surgical repair procedures, or chronic watery diarrhea were not eligible to enroll in the clinical trial.  
Prior to each study visit, patients completed a 14 day bowel diary.   

The primary clinical efficacy objective in the TOPAS PMA study was to determine if implantation with the 
TOPAS system results in a treatment response at 12 months in more than 50% of the study patients (i.e., 

treatment responders). Treatment responders were defined as patients who achieved at least a 50% 
reduction in the number of FI episodes from baseline to the 12 month post-operative visit.   

Secondary effectiveness objectives included quantifying the long-term efficacy based on a reduction in 
the number of FI episodes and the responder rates at all follow-up time points up to 60 months;  

quantifying the reduction in the number of incontinence days and urge FI episodes through 60 months; 
and  quantifying the change in patient reported outcomes (PROs) for FI symptom severity (by the 

Wexner Symptom Severity Score), FI QoL (by the FI Quality of Life Questionnaire [FIQoL]), pelvic floor 
distress and impact (by the Pelvic Floor Distress Inventory [PFDI-20] and Pelvic Floor Impact 

Questionnaire [PFIQ-7]), and sexual function (by the Pelvic Organ Prolapse/Urinary Incontinence Sexual 
Function Questionnaire [PISQ-12]) through 60 months.  

At the time of study design, published data available on devices to treat FI were limited; therefore the 
expected treatment success rate at 12 months was unknown.  This made it difficult to define the sample 
size. To address this issue, a two-stage adaptive design of Bauer and Köhne (1994) was selected to allow 

a mid-trial reassessment of sample size.  Using this design, the TOPAS PMA study was conducted in two 
distinct and independent stages, with a different number of patients implanted in each stage.  After 

Stage I was completed (i.e., after 80 patients had reached the 12 month time point), a pre-specified 
interim analysis on the primary endpoint was conducted. 
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The overall type 1 error was controlled at the 0.05 level using this two-stage design.  A one-sided exact 
binomial test was used to test the hypothesis that the responder rate was greater than 50% FI episodes 

in each stage of the study. The interim analysis was conducted after 80 Stage I patients were implanted 
and completed 12 month follow-up. Based upon the findings in Stage I that no sample size adjustment 

was needed for Stage II, the sample size for Stage II remained at 72 (the required minimum for safety).  
As a result, a total of 152 patients were implanted with the TOPAS system in the study. 

This Panel Pack provides 12 month follow-up data for all patients enrolled in the TOPAS PMA study as 
well as follow-up data from patients who had reached 24 months (N=132; 128 with bowel diary data), 

36 months (N=115; 108 with bowel diary data), 48 months (N=32; 32 with bowel diary data) and 60 
months (N=3; 3 with bowel diary data) as of the data cutoff date of 17 August 2015.  

1.3 EFFECTIVENESS AND SAFETY IN THE TOPAS PMA STUDY 

1.3.1 Effectiveness Results 
The median number of FI episodes in a 14 day period was 18 (range 4 - 81) at baseline for all implanted 

patients and decreased by more than 50% at the first and subsequent follow-up visits (median = 5 FI 
episodes at months 3, 6, and 12). A similar reduction in median FI episodes was observed among Stage I 

patients (from 17 to 6, 4, and 6 at months 3, 6, and 12) and Stage II patients (from 19 to 5, 5, and 4 at 
months 3, 6, and 12). At the 12 month follow-up visit, 69.1% of all implanted patients were responders 

(defined as having at least a 50% decrease in FI episodes from baseline to 12 months post-operatively; 
Stage I: 65%, p=0.0048 and Stage II: 73.6%, p<0.0001). 

The success rate found in the two independent stages demonstrated that the efficacy results are 
repeatable. In addition, in the absence of a control group, the sham control group in the Solesta PMA 

study provides context for these findings. The treatment response rate with the TOPAS system exceeded 
by two-fold the treatment response rate reported at 6 months with sham control (65.1% for TOPAS 

versus 32.1% for the Solesta Sham Group) in a very similar patient population that was evaluated using 
the same primary endpoint (Solesta SSED, 2011).   

For the secondary effectiveness endpoint of long-term efficacy, the median number of FI episodes 
remained decreased at 12, 24, and 36 months. The responder rate at 36 months was 72.2% (78/108; 
observed case only). The mean number of incontinent days in a 14 day period decreased by more than 

50% from baseline (9.5 days) to 3 months (4.7 days) and stayed at this decreased level through 36 
months (4.4 days). The median number of urge FI episodes decreased from 4 at baseline to 0 at 3 

months and remained at a median 0 through 36 months.  

For the PRO objectives, including the Wexner Score, FIQoL, PFDI-20 and PFIQ-7, all improved by the 3 

month visit and the improvements were maintained through 36 months in patients completing follow-
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up. Treatment responder status and the percentage decrease in FI episodes were correlated with 
improvements in all PRO measures.  

Since there are no anchor-based minimal clinically important differences (MCIDs) established for the 
change in the Wexner Score, FIQoL, and total PFDI-20 and PFIQ-7 scores, each was analyzed to 

determine whether the change exceeded ½ standard deviation (SD) that has been associated with 
clinical significance across a broad range of PROs (Norman, 2003). For the Wexner Score, FIQoL, and 

total PFDI-20 and PFIQ-7 scores, the change at 12, 24 and 36 months was greater than ½ SD, consistent 
with a clinical improvement noticeable to the patient. For the colo-rectal-anal subscales of the PFDI-20 

(CRADI) and the PFDI-7 (CRAIQ), MCIDs have recently been established of -5 points and -8 for the CRADI 
and CRAIQ, respectively (Jelovsek et al., 2014). The change in CRADI and CRAIQ scores at 12, 24 and 36 

months were all greater than 20 points indicating the TOPAS system had a clinically significant 
improvement in pelvic floor distress and impact in the colo-rectal-anal region.  

1.3.2 Safety Results 
The safety experience in the TOPAS PMA study was favorable with no device migration, revisions, 
erosions, extrusions, organ perforations, or UADEs in the 509 patient-years of follow-up. There were 677 

adverse events (AEs), of which 17% were device- and/or procedure-related. The most commonly 
observed complications occurring in more than 5% of patients were pain (buttock, pelvic, groin) and 

incision site infection. The majority (92.2%) of all treatment-related AEs were either managed without 
therapy or with a non-surgical treatment.  

There were 8 treatment-related serious adverse events (SAEs), none of which were life-threatening. 
There were no treatment-related deaths in the study, and no patients withdrew from the study from a 

treatment-related AE. Half (4/8) of treatment-related SAEs were due to the worsening of a pre-existing 
condition. One new onset SAE, methicillin-resistant Staphylococcus aureus infection (MRSA) of the left 

hand, was believed to be nosocomially acquired sometime during hospitalization for the implant 
procedure. Another new onset SAE (deep vein thrombosis) was determined by the Adverse Event 

Adjudication Committee (AEAC) to be due to the TOPAS implant procedure. The remaining two new 
onset SAEs were cases of de novo pelvic organ prolapse that were determined by the AEAC to be due to 

the TOPAS device. 

1.3.3 Other Findings 
The TOPAS system resulted in a decrease in health resource utilization such as reducing pad use, lost-

work days, physician visits for FI, and caregiver support.  In addition, based upon a patient surgical 
satisfaction questionnaire (n=86), 75% of treatment responders reported being satisfied/very satisfied 

with the results of the TOPAS surgery, 84% would have the surgery again, and 83% would recommend 
the TOPAS system to someone else. 
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1.4 BENEFIT RISK CONCLUSION 
With the exception of colostomy, no surgical treatment option for FI will work in all patients, probably 

because of the multifactorial and complex etiology of FI. For example, in the studies leading to approval 
of InterStim and Solesta, 27% and 43% of patients receiving the device were non-responders at one year 

follow-up, respectively. Even with the PMA approval of the InterStim and Solesta devices and the recent 
HUD approval for the FENIX magnetic artificial bowel sphincter, significant unmet medical need remains 

for new treatments. For example, in their responses to ASTORA-sponsored surveys, physicians who treat 
FI affirmed the need for more treatment options, especially options that are minimally invasive, cost-

effective, do not require ongoing patient intervention (e.g., retreatments, component replacement, or 
daily device interaction) and have an acceptable risk profile and low reoperation rate. In this regard, the 

TOPAS system, the first device providing anatomical support to the anorectum, meets all the 
aforementioned unmet medical needs for effective treatment of FI in women.  

In the TOPAS PMA study, the TOPAS system substantially reduced FI episodes. At 12 months after 
surgical implantation, 69.1% of patients reported at least a 50% reduction in the number of FI episodes 
from baseline. More stringent definitions of treatment response were consistent with 42.1% of patients 

reporting at least a 75% reduction from baseline and 19.1% of patients reported complete continence at 
12 months.  

The robust findings for reduction in FI episodes at 12 months were associated with significant 
improvements in PROs including FI symptom severity, QoL, and pelvic floor distress and impact. The 

treatment responder rates and improvements in PROs were durable through 36 months in patients 
completing that visit. There was no negative impact on sexual function in sexually active patients 

through 36 months.  The TOPAS system’s benefits also include a decrease in health resource utilization. 

The overall safety experience with the TOPAS system supports approval.  The TOPAS system’s unique 

anatomical placement does not require transvaginal incision, or any incision or modifications to the 
pelvic floor muscle, and thus has a different safety profile than transvaginal mesh devices that are 

implanted in a different anatomical location to treat different disease states.  

ASTORA recognizes that a potential contributing factor to overall patient outcome and safety profile 

may be dependent on physician experience with surgical mesh implant procedures. Thus, a well-planned 
3 phase physician training curriculum is proposed to educate on disease state, relevant anatomy, patient 
selection, and procedural requirements, with the intent of helping physicians utilize the TOPAS system in 

a safe and effective manner.  

Although the TOPAS PMA study results were deemed to be generalizable, ASTORA is currently in 

ongoing discussions regarding a new post-market study with the TOPAS system.  The study design and 
objectives have not yet been finalized, however, the study will likely focus on safety questions not 

addressed in the current TOPAS PMA Study.  Furthermore, ASTORA will continue to follow the TOPAS 
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PMA study patients through five years (60 months) to monitor the long-term safety and efficacy of the 
device. 

In summary, the TOPAS system offers clinicians a minimally invasive option for women that may be 
implanted after patients have failed more conservative therapies. ASTORA believes the benefits of the 

TOPAS system outweigh the risks, based on the following, and therefore commercial approval is 
warranted. 
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2 OVERVIEW OF THE TOPAS SYSTEM 
ASTORA has significant experience in designing devices to treat patients with FI (i.e., the Acticon™ 

Neosphincter device, P010020), and using surgical mesh in transobturator suburethral slings to treat 
urinary incontinence (i.e., the Monarc™ Subfascial Hammock, K023516).  The Acticon™ Neosphincter is 

an implantable device used to treat severe FI in males and females 18 years and older who have failed, 
or are not candidates for, less invasive forms of restorative therapy. To expand FI treatment to a less 
severe patient population, ASTORA intends the TOPAS system to be a minimally invasive option to treat 

FI for women that have failed more conservative therapies. 

2.1 CLINICAL SAFETY OF IMPLANTED MESH  

2.1.1 Introduction 
One of the first clinical uses of polypropylene mesh was during hernia repair. The implantation of mesh 

provides scaffolding on which connective tissue can grow. The implanted mesh remains inert during 
long-term follow-up even in the presence of infection (Usher, 1970). Almost 700,000 herniorraphies are 

performed each year in the US with an estimated 80% of these hernia operations involving placement of 
a knitted polypropylene monofilament mesh (Di Vita, 2000). Other common uses of urogynecological 

surgical mesh include transvaginal or transabdominal placed mesh to treat pelvic organ prolapse (POP). 
A mesh sling is also used to treat stress urinary incontinence (SUI).  

The TOPAS system uses Type I mesh, defined as macroporous with a pore size of >75 μm, which allows 
macrophages and fibroblasts to incorporate into the mesh (Baessler & Maher, 2006). A similar Type I 
polypropylene mesh is also currently used in other market-released ASTORA pelvic floor repairs 

products (Apogee, Elevate, and Perigee Pelvic Floor Repair Systems and the SPARC and Monarc urinary 
sling systems).  

2.1.2 TOPAS System Unique Safety Profile 
A different performance and safety profile is expected for the TOPAS implant compared to surgical 

meshes used in the treatment of SUI or POP due to TOPAS’s anatomical placement, incisions, tissue 
interface, and product indications for use.  

Table 1 summarizes placement and implantation location for the TOPAS system compared to other 
types of commercially-available pelvic floor surgical meshes. The TOPAS system implanted component is 

a surgical mesh which provides support to the anorectum as a means to treat FI. The TOPAS implant’s 
placement does not require transvaginal incisions or incision or modification of the pelvic floor muscles. 

As observed in the TOPAS PMA study, in which there were no mesh erosions, extrusions, organ 
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thighs following identification of the incision location by palpation. The incision locations facilitate 
prevention of injury to the artery and nerves at the obturator canal located on the opposite side of the 

obturator foramen during the needle insertion. Two additional small incisions are made on the buttocks, 
below the anus, for the introduction of the mesh assembly; there are no incisions made through the 

vagina or rectum. A tunnel is created from the patient’s left side to the right side, posterior to the anal 
sphincter muscles and about 2 cm deep to the perianal skin. The end of a clamp is pushed through the 

left buttock incision and used to grab the pink connector of the mesh assembly. The mesh assembly is 
passed through the incision and is situated beneath the anorectum. The transobturator (insertion) 

needle is passed from the thigh incision to the left buttock incision, and the pink locking connector from 
the mesh assembly is attached to the insertion needle. The insertion needle is then retracted back 

through the tissue, and the same procedure is repeated with the second insertion needle on the other 
side. The mesh arms are then adjusted by pulling both together upward until gentle tension is palpable 

through the rectum. A slight ridge or “bump” should be felt but should not cause significant deformity or 
compression of the anal canal.  The sheaths are removed after the initial tensioning by cutting below the 

locking connector and sliding the sheaths through the thigh incisions. Minor adjustments of the mesh 
can be done after sheath removal to complete tensioning. The excess mesh is then trimmed at the level 
of skin and thigh and buttocks incisions are closed.  

2.3 MECHANISM OF ACTION 
The mechanism of action of the TOPAS system is not completely understood but is believed to be due to 

providing support to the anorectum to compensate for loss of pelvic floor muscle function as a result of 
degradation in muscle tone or damage from obstetric injury. By doing so, ASTORA believes that the 

TOPAS system prevents the entry of stool into the anal canal.  

At the time of development of the TOPAS PMA Study, preliminary evidence from earlier clinical work 

indicated that device implantation could have a significant effect on reducing FI episodes but the exact 
mechanism of action was not known.  The TOPAS system was originally developed based on a 

theoretical mechanism of action relating to the role of the anorectal angle in rectal closure and the 
continence mechanism. Under normal conditions, the puborectalis muscle provides support under the 

anorectum, thereby creating an acute angle between the axis of the rectum and the anal canal of 
approximately 90 degrees (Palit et al., 2012). This acute anorectal angle is believed to keep stool in the 
rectum and maintains continence by creating a flap-valve mechanism in which the anterior rectal wall 

occludes the upper anal canal due to a rise in intra-abdominal pressure (Bannister et al., 1987; Parks 
1975). Yet in a subset of study patients (n=33) in the TOPAS PMA Study, dynamic defecography 

measurements taken at baseline and 6 months post-implant have shown no difference in the anorectal 
angle at rest or evacuation or in anal canal length (see Section 4.6.3). It is unknown if failure to detect 

anatomical changes in this sub-study was real or due to variability with the measurement technique.   
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ASTORA’s growing understanding of FI and experience with the TOPAS device suggest more is at play 
than can be explained by physical restoration of the anorectum.  While the exact mechanism by which 

the TOPAS system is inducing a treatment response from patient to patient cannot be articulated, 
ASTORA believes there are some clinical and biological considerations that can help lay the foundation 

for explaining the mechanism of action of the TOPAS and its role in the complex FI continence 
mechanism.   

In their Musco-Elastic Theory of Fecal Incontinence, Petros and Swash (2008) discuss similarities in the 
pathogenesis between urinary incontinence and FI and in the mechanisms of action to treat them. 

Based partly on this theory, ASTORA believes there are similarities in mechanism of action between mid-
urethral slings and the TOPAS system especially as they relate to the importance of re-establishing 

support of urethra and anal canal respectively. DeLancey and Aston-Miller (2004) describe the urinary 
mechanism of action as relating to stiffness of supportive layer under the urethra which provides a 

backstop against which abdominal pressure compresses the urethra. The same may be at play with the 
TOPAS system where the sub-rectal mesh segment plays the role of the backstop or backboard against 

which abdominal forces act to provide cooptation of the anal canal.  

ASTORA acknowledges that further work is needed to elucidate the mechanism of action of the TOPAS 
system and anticipates doing so in post-market studies.  

2.4 NON-CLINICAL TESTING 
Non-clinical studies included biocompatibility, shelf life, bench performance, sterility, package integrity, 

and cadaveric testing (Table 2). Bench testing was performed on the TOPAS system after ethylene oxide 
sterilization, environmental conditioning, distribution and shipping simulation, and aging. The TOPAS 

system met all design and performance requirements. As part of the design development of the TOPAS 
system, cadaver studies were performed that allowed an assessment of the procedure as well as the 

design of the product. All devices performed as intended and met the established customer 
requirements. 
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(ClinicalTrials.gov #NCT00565136; Rosenblatt et al, 2014). The PFR system has not been further 
marketed in any country.  

Because ASTORA wanted to introduce a novel treatment option to meet the unmet medical need that 
exists in treating FI in women, ASTORA continued to develop the TOPAS system to its final configuration 

and intended use to treat FI. Changes made to the PFR system were focused on improvement in 
physician usability based upon experience in the post-marketing study leading to the TOPAS system and 

culminating in the submission of the Investigational Device Exemption application to the FDA for the 
TOPAS PMA study in 2009 ((ClinicalTrials.gov #NCT01090739). 

Key regulatory dates include: 

• IDE (G090159) Approved (Conditional):  23 Sep 2009 

• IDE (G090159) Approved (Full):  26 Mar 2010 
• Study Initiation (First Enrollment): 17 Jun 2010 

• First Patient Implanted:  14 Jul 2010 
• Last Patient 12 Month Follow-up Visit:  08 Nov 2013 

• PMA (P140006) Submitted: 17 Apr 2014      
• PMA Deficiency Letter Received:  15 Jul 2014 
• ASTORA Response to Deficiency Letter:  14 Jul 2015 
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3 TOPAS PMA STUDY DESCRIPTION 

3.1 INTRODUCTION 
The TOPAS PMA study is a single arm trial with an adaptive sample size design.  This design was selected 
based on input from FDA and in consultation with the physician study advisory committee.  

During the development of TOPAS PMA Study, ASTORA considered several potential comparative groups 

(including conservative treatment and a sham control arm) and concluded there was not an appropriate 
control treatment.  For conservative treatment acting as a comparative group, patients in the TOPAS 

PMA Study needed to have failed conservative therapy to be eligible for study entry and it was 
considered unethical to require them to repeat conservative treatments as a potential control arm. In a 

sham design, patients would be required to undergo anesthesia and incisions without the potential 
benefit of a device implant.  Both unnecessary anesthesia and incisions are associated with significant 

risks; therefore, a sham design was determined to be medically inappropriate for this type of 
intervention.   

Based on these considerations, a single arm design was ultimately chosen whereby all patients were 
treated with the TOPAS system and utilized the patient as their own control for the measurement of the 

primary endpoint. 

3.2 STUDY DESIGN 
The TOPAS PMA study is a prospective, multicenter, single-arm, open-label, two-stage, adaptive study 
that enrolled female patients 18 years of age or older with FI symptoms for at least 6 months who had 
failed at least two conservative treatment modalities (e.g., dietary modification, pharmacological 

intervention, or pelvic floor muscle training). Failure of conservative therapy was determined from 
patient medical history and the judgment of the individual investigators; potential patients were not 

required to complete and fail a specific conservative therapy program in order to qualify for the study.  
For a complete list of inclusion and exclusion criteria, see Section 3.2.   

The study was conducted at 15 centers in the US; 8 were led by Colorectal Surgeons and 7 centers by 
Urogynecologists.  The primary endpoint was treatment responder status at 12 months with treatment 

response defined as at least a 50% reduction in number of FI episodes from baseline. Patients were 
evaluated acutely at 14-28 days post-implant and then at 3, 6, 12, 24, 36, 48, and 60 months post-

implant (Table 3). The study was originally designed with a 36 month follow-up but was extended to 60 
month follow-up in December 2013. 
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At baseline and prior to each follow-up visit, patients completed a 14 day bowel diary that provided 
information on the FI episodes and number of continent days. Patients also completed several PRO 

instruments that were used in secondary endpoint assessments, as discussed in the next section. 

The study utilized two independent oversight committees:  A Data Monitoring Committee (DMC) and 

Adverse Event Adjudication Committee (AEAC).  Membership in both committees was restricted to 
individuals free of apparent significant conflicts of interest, which may have been financial, scientific 

and/or regulatory in nature.  None of the committee members were investigators participating in the 
study.   

The DMC was comprised of one statistician, three physicians and one patient advocate, all independent 
of the sponsor.  The DMC was responsible for safeguarding the interests of trial participants, assessing 

the safety and efficacy of the interventions during the trial, and for monitoring the overall conduct of 
the clinical trial.  The AEAC was comprised of the same three physicians that were members of the DMC.  

The AEAC was responsible for reviewing all adverse events and determining the correct assignment of 
codes, event seriousness, and relatedness to the study device and/or procedure.
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3.3 CLINICAL ENDPOINT ASSESSMENT 

3.3.1 Primary and Secondary Endpoints 
The primary clinical objective of the TOPAS PMA study was to determine if implantation with the TOPAS 
system produces a treatment response in more than 50% of the study patients. To be a treatment 

responder, at least a 50% reduction in the number of FI episodes from baseline to the 12 month post-
operative visit was required by protocol.   

Secondary effectiveness objectives were to quantify the following: 

• Number of FI episodes and treatment responder rate through 60 months based on a 14 day 
bowel diary (see Appendix 3, Figure 16 for an example of the bowel diary used in the study). 

• Number of incontinence days as measured by the number of days in the 14 day bowel diary 
when a patient had one or more FI episodes during a day  

• Number of urge FI episodes as measured in the 14 day bowel diary  

• FI symptom severity as measured by the Wexner Symptom Severity Score (Wexner Score) 

• Disease-specific QoL as measured by the Fecal Incontinence Qulaity of Life Questionnaire 

(FIQoL) 

• Pelvic floor distress and impact to the patient as measured by the Pelvic Floor Distress Inventory 

(PFDI-20) and Pelvic Floor Impact Questionnaire (PFIQ-7) 

• Sexual function as measured by the Pelvic Organ Prolapse/Urinary. Incontinence Sexual 
Questionnaire (PISQ-12)   

3.3.2 Quality of Life Assessments 
There were five tools use to assess different aspects of changes in quality of life: 

• Wexner Score:  The Wexner Score is based upon assessment of three items about the type and 
frequency of incontinence (scored from 0 to 4) and two additional items on pad usage and 

lifestyle alteration (both scored from 0 to 4) (Jorge and Wexner, 1993). The total score of these 
five items ranges from 0 (complete continence) to 20 (complete incontinence). The Wexner 

Score correlates well with clinical assessment of the patient (0.87, p<0.001), has good test-retest 
reliability (0.75), and is sensitive to change in symptoms (p<0.03; Vaizey et al., 1999). The total 
score correlates closely with subjective perception of the FI severity by patients (Moo-Kyung 

Seong et al., 2011). See Appendix 3, Figure 17 for an example of the Wexner Score questionnaire 
used in the TOPAS PMA study. 

• FIQoL:  This tool was used to evaluate disease-specific QoL (Rockwood et al., 2000). The FIQoL 
consists of 29 questions within four domains (Coping, Lifestyle, Embarrassment, and 

Depression). Each domain is scored separately from 1 to 4, with a higher score indicating a 
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higher QoL. The internal consistency score (Cronbach alpha) was 0.8 or above for all four 
domains (Rockwood et al., 2000). See Appendix 3, Figure 18 for an example of the FIQoL 

questionnaire use in the study. 

• PFDI-20 and PFIQ-7: The PFDI-20 and PFIQ-7 were used to evaluate pelvic floor distress and 

impact to the patient.  Both instruments have been validated for use in women with disorders of 
the pelvic floor including urinary incontinence, POP, and FI (Barber et al., 2005). Both are scored 

on a 0 to 300 scale with higher scores indicting greater pelvic floor distress/impact. Both are 
composed of three subscales for prolapse (POPDI and POPIQ), urinary (UDI and UIQ), and colo-

rectal-anal domains (CRADI and CRAIQ). Recently, MCIDs have been established for the CRADI 
and CRAIQ subscales of -5 points and -8 points, respectively (Jelovsek et al., 2014). See Appendix 

3, Figures 19-20 for examples of the PFDI-20 and PFIQ-7 questionnaires used in the study. 

• PISQ-12:  Sexual function was assessed in sexually active patients with the PISQ-12, which has 
been validated for women with urinary incontinence and/or POP, but not specifically for those 

with FI (Rogers et al., 2003). The PISQ-12 is scored on a scale of 0 to 48, with higher scores 
indicating better sexual function. See Appendix 3, Figure 21 for an example of the PISQ-12 

questionnaire used in the study. 

3.4 INCLUSION AND EXCLUSION CRITERIA 
The following are the inclusion and exclusion criteria for study enrollment. 

• Inclusion Criteria: 
o An adult (≥18 years) female. 

o FI symptoms for a minimum of 6 months. 
o Failed two modalities of conservative therapies such as Dietary Modification, 

Pharmacologic Intervention, or Pelvic Floor Muscle Training. 
o <50 years old OR if ≥ 50 years old, had a negative cancer screening examination of the 

colon according to screening guidelines (colonoscopy or barium enema + flexible 
sigmoidoscopy) within the past three years prior to informed consent date. (Note: if not 

done, the investigating physician must have provided written justification for not having 
this exam and must have followed the American Cancer Society Guidelines, Levin et al., 

2008). 
o FI episodes ≥4 in a 14 day period. 

• Exclusion Criteria: 
o Was unable or unwilling to sign Informed Consent Form or comply with study 

requirements. 

o Currently enrolled in or plans to enroll in any concurrent drug and/or device study that 
may confound the results of this study as determined by sponsor. 
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o Allergic to polypropylene. 
o Pregnant or planning a future pregnancy. 

o Less than 12 months (365 days) postpartum. 
o Pelvic prolapse ≥ 1 cm beyond the hymen (Stage III & IV). 

o Had SUI or anterior repair within 3 months prior to TOPAS system implantation. 
o Had a hysterectomy, sphincteroplasty, or posterior surgery within 6 months (180 days) 

prior to TOPAS system implantation. 
o Had rectal surgery (such as rectopexy) within 12 months (365 days) of TOPAS system 

implantation. 
o Was planning pelvic surgery within 12 months (365 days) post TOPAS system 

implantation. 
o Current Grade III or IV hemorrhoids. 

o Neurological or psychological condition as cause of FI such as multiple sclerosis, 
dementia, brain tumor. 

o Diagnosed with Inflammatory Bowel Disease (for example, ulcerative colitis or Crohn’s 
disease). 

o Chronic, watery diarrhea, unmanageable by drugs or diet, as primary cause of FI. 

o Severe chronic constipation, including obstructive defecatory disorder. 
o External full thickness rectal prolapse. 

o History of laxative abuse within the past five years. 
o Previous rectal resection. 

o Active pelvic infection, perianal or recto-vaginal fistula. 
o Congenital anorectal malformations or chronic 4th degree lacerations and cloacae. 

o History of therapeutic radiation for cancers of the pelvis. 
o Currently implanted with a sacral nerve stimulator. 

o Contraindicated for surgery or having any condition that would compromise wound 
healing. 

3.5 STATISTICAL METHODOLOGY 
The primary objective of the TOPAS PMA study was to show that the treatment responder rate to the 
TOPAS system was greater than 50% at 12 months. Because there was no experience to estimate the 

expected response with the TOPAS system in treating FI, a two-stage adaptive design was selected to 
allow for precise sample size estimation in Stage II (Bauer and Köhne, 1994). A pre-specified interim 

analysis was conducted after Stage I was complete without evaluation of any follow-up data in Stage II, 
thus keeping Stage II independent of Stage I. The study was designed to maintain study-wide Type I 
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error rate at 0.05. For the primary endpoint, all data from Stage I and II were analyzed separately, with 
no pooling of data between stages.  

A one-sided exact binomial test was used to test the hypothesis that the treatment response rate was 
greater than 50% in each stage. At the conclusion of Stage I, the null hypothesis was to be rejected if the 

p-value for Stage I (p1) was less than 0.0087, since ultimate success would be guaranteed (T=p1p2 
< 0.0087 because p2 ≤ 1). Table 4 shows the probability of rejecting the null hypothesis (“to be 

effective”) at the end of Stage I, given various assumed true TOPAS system treatment response rates. If 
the null hypothesis was not rejected, Stage II would be conducted with a re-estimation of sample size to 

have adequate power to achieve p2 < 0.0087/p1. 

Table 4:  Probability (Power) of Stage I Conclusions for Various Assumed Treatment Response Rates 

 True TOPAS System Treatment Response Rate 

 0.50 0.58 0.59 0.60 0.61 0.62 0.63 

To be effective at 

Stage I (p1<0.0087) 

0.0048 0.123 0.164 0.213 0.270 0.334 0.403 

 

Eighty patients were implanted and completed Stage I follow-up, 65% of whom were treatment 
responders (p=0.0048).  Given that the primary objective was met with Stage I, it was unnecessary to 

adjust the sample size for Stage II.  As such, ASTORA continued with enrollment and implantation of 72 
patients in Stage II (152 total patients) for adequate safety assessment, as was pre-specified in the 

analysis plan.  

The primary efficacy endpoint analyzed patients with missing 12 month follow-up data as treatment 

failures (“worst case” method). The impact of less extreme assumptions about missing data was also 
evaluated using the following: 

• Last Observation Carried Forward (LOCF): Patients with missing 12 month diary data had the 
last available diary data substituted for the 12 month diary. 

• Modified Worst Case: Patients with missing 12 month diary data were considered treatment 

failures unless there was a subsequent diary available (e.g., collected at the 24-month visit), 
which was then substituted for the 12 month. If there were multiple data points available 

beyond the 12 month follow-up visit, then data from the first available follow-up visit after the 
12 month follow-up visit were used in the analysis. 

• Completed Cases Only: Patients with missing 12 month bowel diary data were not included in 
the responder rate calculation. 
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Poolability of results was examined across study centers (centers with less than 5 patients treated were 
combined). The responder rate was summarized, and Fisher’s Exact test was used to evaluate the center 

effect. 

Descriptive statistics (mean, SD, median, and range) and 95% CIs were used to summarize the values of 

secondary efficacy objectives at baseline, 3, 6, 12, 24, 36, 48 and 60 month visits along with the change 
and/or percent change from baseline, when applicable. The change from baseline was calculated based 

on within patient change (i.e., at the patient level using matched pairs of data).  Secondary endpoints 
were analyzed using data from all implanted patients (Stage I and Stage II combined) to determine the 

clinical significance of the primary findings without controlling type 1 error.  

For the Wexner Score, FIQoL, and total PFDI-20 and PFIQ-7 scores, there are no established MCIDs. To 

evaluate the clinical significance of the change in each score, a ½ SD threshold for the change was 
defined based upon the experience of many PROs (Norman 2003).  For the CRADI and CRAIQ subscales 

of the PFDI-20 and PFIQ-7, MCID point values have been recently established which were used to 
evaluate the clinical significance of the change in these subscores (Jelovsek et al., 2014).    
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4 RESULTS OF THE TOPAS PMA STUDY 

4.1 SUMMARY 

• The TOPAS PMA study significantly exceeded the performance goals for its primary objective. 
Overall, 69.1% of patients achieved at least a 50% reduction in FI episodes from baseline to 12 
months. 

o In Stage I, 65% were treatment responders (p=0.0048) at 12 months.  
o In Stage II, 73.6% of patients were treatment responders (p<0.0001) at 12 months. 

o The treatment response was present as early as the 3 month follow-up visit and was 
sustained through 36 months of follow-up.  

o More than 42% of patients achieved at least a 75% decrease in FI episodes at 12 
months. 

o 19.1% of patients reported complete continence at 12 months. 

• Significant reductions in FI urge episodes and incontinent days were observed starting at the 3 
month visit and continuing throughout the follow-up period. 

• Patients had clinically important improvements in PRO measures. 
o For the Wexner Score, FIQoL, PFDI-20 and PFIQ-7, all improved by the 3 month visit and 

the improvements were maintained throughout the follow-up period. 
o Treatment responder status and the percentage decrease in FI episodes were correlated 

with improvements in all PRO measures. 

• TOPAS system implantation resulted in a reduction in self-reported health resource utilization 
including a reduction in the use of pads, a reduction in number of physician visits due to FI, and 

a reduction in the number of days off from work due to FI.  

4.2 PATIENT DISPOSITION AND BASELINE CHARACTERISTICS 
The study enrolled 207 patients into screening, with 152 patients implanted with the TOPAS system. For 
the 55 patients enrolled but not implanted, the primary reasons that the implant was not performed 

were withdrawn consent (41.8%, 23/55) and not meeting study entry criteria (25.5%, 14/55) (Figure 2). 
Of the 23 patients that withdrew consent prior to the implant, 9 changed their mind about doing the 

study, 5 did not specify a reason, 4 wanted to continue their current FI treatment, 2 had family issues 
preventing participation, 2 had other health issues preventing participation, and 1 could not travel for 

the study visits.  A detailed listing of all patients withdrawn prior to implant (n=55) is included in 
Appendix 1, Table 36. Of the 152 patients implanted, 94 patients are still active as of the data cutoff 

date of 17 Aug 2015 (Figure 2 and Figure 3). 
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Figure 2:  Patient Enrollment Summary 
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  4 = Sponsor termination of Site #1011 (7.3%, 4/55) 

  2 = Study implant limit reached (3.6%, 2/55) 

  1 = Adverse event (1.8%, 1/55) 
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Thirty six patients completed the original 36 month study period and declined participation in the 
extended follow-up (Figure 2). 22 patients withdrew early for the following reasons: 16 withdrew 

consent, 3 were lost to follow-up, 1 was withdrawn by the investigator for an InterStim implant, and 2 
died due to non-treatment related reasons.   

Baseline demographic and medical characteristics of the implanted patients are summarized in Tables 5-
9. Patients were about 60 years of age (59.6), postmenopausal (82.9%), and primarily Caucasian (90.1%). 

Obstetric trauma (57.2%) and idiopathic/unknown (40.8%) were the most common reasons given for FI. 
Overall, the mean Wexner Score at baseline was consistent with significant degree of severe symptoms 

(13.9). The mean FIQoL scores at baseline were 2.6 for lifestyle, 1.7 for coping, 2.4 for depression, and 
1.6 for embarrassment, and are consistent with a significant impact on QoL. 

The mean maximum resting anal and squeeze pressures (from anal manometry) were 31.5 ± 21.9 and 
60.1 ± 42.6 mmHg, respectively. The majority (52.0%) had an external sphincter defect (mean size 95.3 ± 

45.0 degrees) and 27.6% had internal sphincter defects (mean size 110.0 ± 53.7 degrees).   

The most common medical history items were previous hysterectomy / oophorectomy (48.7%), previous 

prolapse and/or UI repair (46.1%), gastroesophageal reflux disease (42.8%), hypertension (39.5%), 
depressive disorder (36.8%), systemic pain condition (36.2%), hyperlipidemia (34.9%), and pelvic area 
pain (34.2%). The most common conservative therapies to treat FI tried by subjects prior to enrolling in 

the TOPAS PMS study were diet modification (86.8%), FI medications (67.8%), and pelvic floor muscle 
training (85.5%). 
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subgroups and this analysis found no particular patient characteristics to be statistically significant and 
clinical meaningful in predicting treatment success with the TOPAS system (see Appendix 2 Table 37 for 

complete results).  

4.4.1.4 Responder Rate by Study Center 
Primary effectiveness data were examined by study center; centers with fewer than 5 treated patients 
were combined. According to Fisher’s Exact test, there was no statistically significant difference in 

response rate among study centers at 12 months for all implanted patients (p=0.1540; Figure 6), for 
Stage I patients (p=0.9035), or Stage II patients (p=0.3754). Therefore, the primary efficacy data were 

poolable across centers. 

Figure 6:  Responder Rates by Study Center 
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Figure 8:  Wexner Score by Study Visit for All Implanted Patients  

 

Figure 9:  Change in Wexner Score by FI Improvement Category for All Implanted Patients, Mean (95% CI)  
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4.4.2.5 FIQoL Score 
For all FIQoL domains, scores increased from baseline to 3 months and were maintained at improved 

levels throughout the rest of the follow-up period (Table 23 and Figure 10). There is also no MCID for the 
FIQoL.  As with the Wexner Score, the change from baseline is about 1 SD and there was correlation of 

FIQoL to responder status and the percentage decrease in FI episodes.  In Figure 11, the mean and 95% 
CI for the change from baseline for each of the FIQOL subscale scores is shown by the category of FI 

reduction. FI reduction of 50% or more was associated with a substantial improvement in FIQoL.  

Figure 10:  FIQoL Score by Study Visit for All Implanted Patients  

 

 

Note: Error bars have been omitted from Figure 10 for clarity.  See Appendix 4, Figure 24 for line graphs 
of each FIQoL domain with error bars. 
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Figure 11:  FIQoL Score Change at 12 Months by FI Improvement Category for All Implanted Patients, 
Mean (95% CI) 
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4.4.2.6 Pelvic Floor Distress Inventory (PFDI-20) 
For the total PFDI-20 score and all subscales, values decreased from baseline to 3 months and were 

maintained at improved levels throughout the rest of the follow-up period (Table 23). The largest 
changes were observed in the colo-rectal-anal (CRADI) subscale, which contributed the most to the 

decreases in the overall PFDI-20 score. The mean change from baseline in the total PFDI-20 scores was 
more than ½ SD for all follow-up visits and the mean change from baseline in the CRADI score exceeded 

the MCID of -5 points established by Jelovsek et al. (2014) for all follow-up visits, indicating these 
decreases in pelvic floor distress were clinically important. 

In Figure 12, the CRADI score is shown by category of FI episode reduction. FI episode reduction of ≥ 
50% was associated with a substantial improvement in the CRADI score. 

Figure 12:  Change in CRADI Score by FI Improvement Category for All Implanted Patients,  
Mean (95% CI)  
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4.4.2.7 Pelvic Floor Impact Questionnaire (PFIQ-7) 
Similar to the changes observed for the PFDI-20 scores, values for the total PFIQ-7 and all subscales 

decreased from baseline to 3 months and were maintained at improved levels for the remainder of the 
follow-up period. The largest changes were observed in the CRAIQ subscale, which contributed the most 

to the decreases in the overall PFIQ-7 score. The mean change from baseline in the total PFIQ scores was 
more than ½ SD for all follow-up visits and the mean change from baseline in the CRAIQ score exceeded 

the MCID of -8 points established by Jelovsek et al. (2014) for all follow-up visits, indicating that these 
decreases were clinically important (Table 24). 

In Figure 13, the CRAIQ score is shown by category of FI episode reduction. FI episode reduction of ≥ 
50% was associated with a substantial improvement in the CRAIQ score. 

Figure 13:  Change in CRAIQ Score by FI Improvement Category for All Implanted Patients,  
Mean (95% CI)  
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4.5 SAFETY RESULTS 

4.5.1 Summary 

• In the 509 patient-years of follow-up, there were no erosions, extrusions, organ perforations, 
device revisions, or UADEs. 

• There were 677 AEs, of which only 17% were device- and/or procedure (treatment)-related. 

• The most commonly observed complications (occurring in more than 5% of patients) were pain 
(buttock, pelvic, groin) and incision site infection.  

• The majority (92.2%) of all treatment-related AEs were either managed without therapy or with 
a non-surgical treatment.  

• There were eight treatment-related SAEs. No SAEs were life-threatening, and there were no 
treatment-related deaths in the study. 

• No patients withdrew from the study due to a treatment-related AE. 

4.5.2 Overall Adverse Event Summary 
There were 509 patient-years of follow-up with a mean follow-up of 40.2 months for all implanted 

patients. Overall, 677 AEs were reported in 152 implanted patients (Figure 13).  

An AEAC reviewed all AE reports to adjudicate whether the event was procedure-, device- or procedure-

/device-related. Of the 677 events, 562 (83.0%) were not related to the TOPAS system or implant 
procedure and 115 (17.0%) were treatment-related (described in Section 4.5.3). Overall, 47.4% (72/152) 

of patients had at least one treatment-related event. Of the treatment-related AEs, 65.2% (75/115) of 
the events were adjudicated by the AEAC as related to the procedure and not the device.  

The majority (79.1%) of treatment-related AEs occurred within the first 120 days (3 months) post TOPAS 

implant and had a duration of less than 120 days from AE onset (66.1%). The majority (92.1%) of 
treatment-related AEs, regardless of duration, were managed without surgical intervention: either with 

no treatment or with medical intervention.  

Eight out of 152 (5.3%) patients experienced treatment-related SAEs with four SAEs being device 

related. Half (50%, 4/8) of treatment-related SAEs were due to the worsening of a pre-existing 
condition. There were no treatment-related deaths. 

No UADEs were observed, and there were no reports of mesh erosion, mesh extrusion, device revision, 
perforation of organs, foreign body reaction, or dyspareunia.   
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Figure 15:  Summary Breakdown of Treatment-Related AEs 
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The median time to onset for all treatment-related AEs was 12 days (mean 97.8 ± 207.0 days; range, -7 - 
1004 days) with 91 events (79.1%) occurring within 120 days post-implant. Of the 24 events with later 

onset (i.e., >120 days post-implant), there were 12 cases of POP, 8 cases of pelvic area pain (i.e., 5 of 
pelvic pain, 2 of urogenital pain, and 1 of abdominal pain), 2 cases of urinary incontinence, and 1 case 

each of skin irritation and worsening FI (Table 28).  

The majority (92.1%, 106/115) of treatment-related AEs, regardless of duration, required either no 

(27.8%, 32/115) or non-surgical treatment (64.33%, 74/115) with antibiotics, analgesics, bowel 
medications, diet modification, or physical therapy.  

The 9 events required surgical treatment and included 4 cases of worsening POP (2 rectal prolapse and 1 
each of rectocele and enterocele), 3 cases of de novo POP (1 each of cystocele/enterocele/rectocele, 

mucosal prolapse, and cystocele), 1 case of pelvic pain (exacerbated sciatica pain, treated with 
laminectomy, foraminotomy, and lateral fusion), and 1 case of worsening urge incontinence (treated 

with a TVT sling). 

At the time of the data cutoff date (17 August 2015), 80.9% (93/115) of the treatment-related AEs had 

resolved. The unresolved treatment-related AEs (22/115, 19.1%) included 9 cases of pelvic pain, 7 cases 
of pelvic organ prolapse, 3 cases of urinary incontinence, 2 cases of worsening FI, and 1 case of 
worsening post-traumatic stress disorder. 
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A summary of the treatment-related SAEs follows: 

• Pelvic area pain (worsening sciatic pain)  was adjudicated as both 

device and procedure-related. The patient had a prior history of sciatica pain that had been 
ongoing since 2010, with a treatment of physical therapy. The event had an onset of 113 days 

post TOPAS system implant and was diagnosed during a physical exam (results: pain at sciatica). 
The event required surgical intervention (laminectomy, foraminotomy, lateral fusion) and in-

patient hospitalization. Upon treatment, this event resolved without sequelae, 131 days after 
onset. 

• Worsening pelvic organ prolapse (recurrent rectal prolapse)  was 
adjudicated as device-related only. The patient had a prior history of rectal prolapse that was 
surgically treated in 2010 (laparoscopic sigmoidectomy and suture rectopexy). This event had an 

onset of 122 days post TOPAS system implant and was diagnosed during a pelvic exam (results: 
rectal prolapse) by the study center. This event was adjudicated as an SAE because it involved a 

surgical intervention (laparoscopic rectopexy) and in-patient hospitalization. Upon treatment, 
this event resolved without sequelae, 55 days after onset. 

• De novo pelvic organ prolapse (mild cystocele/enterocele/rectocele)  
was adjudicated as device-related only. The patient did not have a prior history of vaginal 

prolapse. The event had an onset of 433 days post TOPAS system implant and was diagnosed by 
the study center as a mild pelvic organ prolapse (results: cystocele / enterocele / rectocele) 

through a pelvic exam. The event involved an outpatient procedure and was adjudicated as an 
SAE because of the surgical intervention (supracervical hysterectomy with bilateral 
salpingectomy, sacrocolpopexy and cystoscopy). Upon treatment, this event resolved without 

sequelae, 100 days after onset. 

• Worsening post-traumatic stress disorder ) was adjudicated as 

procedure-related only and had an onset seven days prior to receiving the TOPAS system 
implant. The patient had a prior history of PTSD dating back to 1975 that was previously treated 

with medications (Buspar, Minipress, Cymbalta). The study center did not report any diagnostics 
for this event.  This event was adjudicated as an SAE because it involved an in-patient 

hospitalization. This event is still ongoing with a duration of 1600 days at the time of the report 
cutoff date. 

• Deep vein thrombosis ) was adjudicated as procedure-related and had 
an onset 21 days post TOPAS system implant. The study center diagnosed this event through a 
spiral CT (results: negative) and by Doppler ultrasound of lower extremity (results: DVT of lower 

extremity). The implant procedure lasted 59 minutes for this patient, compared to the study 
mean of 33.4 minutes (range, 11.0 - 71.0 minutes). This event was adjudicated as an SAE 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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because it involved an in-patient hospitalization. The patient was treated with anticoagulants 
(levonox and warfarin) and the event resolved with no sequelae, 10 days after onset. 

• Worsening chronic obstructive pulmonary disease ( ) was adjudicated 
as procedure-related and had an onset 1 day post TOPAS system implant. The patient had a 

prior history of COPD (onset date unknown). The study center diagnosed the event through 
blood work (results: hypercapnic and hypoxemia) and by chest x-ray (results: mild chronic 

interstitial changes). This event was adjudicated as an SAE because it involved an in-patient 
hospitalization. This event resolved with no sequelae, 1 day after onset. 

• De novo pelvic organ prolapse (mucosal prolapse) ) was adjudicated 
as device-related only. The patient did not have a prior history of rectal prolapse. The event had 
an onset of 128 days post TOPAS system implant and the method of diagnosis is unknown.  The 

event required surgical intervention (Delorme procedure excision rectal procedencia with 
anastomosis) and an in-patient hospitalization. Upon treatment, this event resolved without 

sequelae, 579 days after onset. At the last available follow-up visit for the study (12 Month), the 
patient was a treatment responder (68.4% decline in FI episodes from baseline).   

• Methicillin-resistant Staphylococcus aureus infection (left hand) ) was 
adjudicated as procedure-related and had an onset 58 days post TOPAS system implant. The 

study center completed diagnostics of lab tests (result: MRSA infection), basic metabolic panel 
(results: normal), and MRI (results: inflammation and ulcers but no osteomyelitis or abscess). 

This event was adjudicated as an SAE because it involved an in-patient hospitalization. This 
event resolved with no sequelae, 117 days after onset. 

  

(b) (6)

(b) (6)
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4.5.4 Adverse Device Effects 
Adverse device effects (ADEs) were predefined as device-related only or device- and procedure-related 

and included erosion, infection, pelvic pain, defecatory dysfunction, and hematoma. Of the 115 
treatment-related AEs in the study, 40 events (34.8%) were adjudicated as ADEs (Table 30).  

No mesh-related erosions, extrusions, organ perforations, device revisions, or UADEs were reported in 
the study up to the data cutoff date. In addition, no patients withdrew from the study as a result of an 

ADE. Based on Kaplan-Meier survival estimates at 12 months, the event rate for ADEs was 17.2%, 
representing the probability that a patient implanted with the TOPAS system will experience an ADE 

within the first 12 months of implant. Four ADEs (3 POP and 1 pelvic area/buttock pain) were 
adjudicated as SAEs.   
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5 SUMMARY OF PROPOSED LABELING 
The proposed indication for the TOPAS™ System is to treat women with FI (also referred to as accidental 

bowel leakage) who have failed more conservative therapies.  

The following contraindications will be included in labeling:  

• Do not use the TOPAS system in pregnant patients or those planning a future pregnancy. 

• Do not implant the TOPAS device in patients with pre-existing conditions that pose an 
unacceptable surgical risk, such as but not limited to, active infection or signs of tissue necrosis. 

• Do not implant the TOPAS device in patients with known sensitivity or allergy to polypropylene 
mesh products. 

• Do not implant the TOPAS device in patients who are unwilling to abstain from receptive anal 
intercourse. 

The following warnings will be included in labeling: 

• Do not proceed with implantation of the TOPAS device if the bowel is perforated during the 
procedure. 

• Surgical revision or removal of the TOPAS device may involve multiple surgeries. Complete 
removal of the mesh may not be possible and may not result in complete resolution of the 

symptoms or complications. 

• Avoid excessive tensioning of the mesh assembly during final positioning to avoid potential 
temporary or permanent defecatory obstruction or other AEs. 

The following precautions will be included in labeling: 

• General precautions 

o Physician credentialing, institutional requirements, and operating room permission for 
the TOPAS procedure is the responsibility of the institution.  

o ASTORA recommends successful completion of the ASTORA TOPAS Physician Training 
Program and/or maintenance of procedural proficiency for all implanting physicians. 

Use of this device without prior completion of the training program is not 
recommended. 

o Prophylactic antibiotics and deep vein thrombosis prevention protocols should be 
administered according to institutional guidelines. Any infection should be resolved 

prior to the TOPAS procedure. 
o Prior to the procedure, perform a digital rectal examination to evaluate rectal anatomy 

to avoid possible rectal perforation. 

o Perform a digital rectal examination during routine patient follow-up visits. 
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• Patient related precautions 
o Patients with pelvic anatomical abnormalities, pre-existing conditions (e.g. blood 

coagulation disorders, inflammatory bowel disease, myofascial pelvic pain, etc.) or 
planning future pregnancies may not be appropriate surgical candidates; the risks and 

benefits should be carefully considered. 
o In patients with compromised immune systems or other conditions that would 

compromise healing, the risks and benefits should be carefully considered. 
o Previous operation(s) or trauma in the pelvic region may compromise the outcome of 

the TOPAS procedure; the risks and benefits should be carefully considered. 
o Caution should be used in patients who have received radiation treatment in the 

implantation area. 
o Treatment of FI with the TOPAS system may unmask pre-existing incontinence and/or 

pelvic organ prolapse. 

• Treatment-related precautions 
o The TOPAS procedure should be performed with over-gloving and care should be taken 

to follow all steps in use of removing the over-glove. Change gloves frequently when 
contaminated, or if there is any suspicion of contamination. 

o Perform an endoscopic evaluation of the bowel prior to the procedure as clinically 
indicated. 

o Follow procedural instructions to avoid vessel perforation or nerve damage when 
passing the needle. 

o Use digital palpation when passing the needle near the vagina and rectum to avoid 
perforation. 

o Observe the patient for any signs of significant bleeding. 
o During pre-operative preparation, physical therapy stretching or other exercise may be 

appropriate. Special care should be taken in patients with conditions that may be 

aggravated by placement in the dorsal lithotomy position. 
o Use caution not to contaminate the mesh with fecal matter or contact the mesh with 

any staples, clips or other instruments that may damage the device. 

Detailed directions for use will be included in labeling. Post-procedure patient monitoring instructions 

and management will be included and are as follows: 

• Take steps to reduce and/or minimize an increase in intra-abdominal pressure after the 

procedure (e.g. inform anesthesia staff that coughing could impact mesh fixation). 

• Post-operative antibiotic use should be determined by the physician. 

• Patients should be advised to take a stool softener or laxative as needed to prevent 

constipation. 
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• Patients should be counseled to abstain from heavy lifting, exercise and intercourse for 
approximately 6 weeks. Patients can return to other normal daily activities at the physician’s 

discretion. 

• If bleeding, painful defecation or other problems occur, patients should be instructed to contact 

the surgeon immediately. 

• Prior to discharge from the hospital, patients should be informed of appropriate self-monitoring 
activity and action to take if a potential AEs occurs. 

• Treat infected surgical wounds according to standard practice. 

The TOPAS system Instructions for Use provides physicians with appropriate indications for prescription 

use of the device, and step-by-step implantation procedure instructions intend to minimize procedural 
errors and associated patient-related risks. ASTORA also recognizes that a potential contributing factor 

to overall patient outcome and safety profile may be dependent on physician experience with surgical 
mesh implant procedures. Thus, ASTORA has created a proposed product training program that will be 

required for physicians to complete prior to use (see Section 6.2).  
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6 POST-APPROVAL PLANS 

6.1 POST-MARKET STUDIES 
ASTORA will follow patients currently enrolled in the TOPAS PMA Study through 5 years (60 months) of 
follow-up to monitor the long-term performance and safety of the TOPAS system. The TOPAS PMA 
Study was originally designed with a 3 year follow-up period but was extended to 5 years in December 

2013 following discussions with the FDA. A long-term safety endpoint has been proposed to measure if 
the proportion of study patients experiencing at least one treatment-related SAE is lower than 25% at 60 

months of follow-up (this is still under evaluation by the FDA). As part of this study extension, ASTORA 
will continue providing annual updates on safety and performance data to the FDA until the study is 

completed at the end of 2017.   

ASTORA is currently in ongoing discussions on the design of a new post-market study with the TOPAS 

system. The study design and objectives have not yet been finalized but the study will likely focus on 
safety questions not addressed in the current TOPAS PMA Study. The most up-to-date information on 

the post-market study will be presented by ASTORA at the Advisory Committee meeting. 

In addition, for the commercialization of the TOPAS system, ASTORA Product Surveillance personnel will 

monitor all physician and patient complaints to monitor for any new complaint types or existing types 
occurring at higher than predicted levels.  

6.2 PHYSICIAN TRAINING PROGRAM 
ASTORA has also designed a well-planned physician training program (based on the training done in the 
TOPAS PMA Study) with the intent of helping physicians utilize the TOPAS system in a safe and effective 

manner. The proposed training program will have three phases including: 

• An online introductory course with curriculum focusing on FI and it’s etiology, pelvic anatomy 

relevant to FI and the TOPAS procedure, product information and labeling, patient selection, 
and complications management,  

• A hands-on component including additional didactic training and experience implanting the 
TOPAS device with a pelvic model and cadavers, and 

• A surgical experience overseen by a qualified proctor (at least two cases). 

The training program will also include an optional refresher course for physicians who have completed 
the three-phases described above. 



TOPAS System 
Panel Pack DRAFT Version 14 Jan 2016 

 

Page 85 of 110 
 

7 REFERENCES 
Baessler K, Maher C. Mesh augmentation during pelvic-floor reconstructive surgery: risks and benefits. 

Curr Opin Obstet Gynecol. 2006; 18:560-566. 

Bannister JJ, Gibbons C, Read NW. Preservation of faecal continence during rises in intra-abdominal 

pressure: is there a role for the flap valve? Gut. 1987 Oct;28(10):1242-5. 

Barber MD, Walters MD, Bump RC. Short forms of two condition-specific quality-of-life questionnaires 
for women with pelvic floor disorders (PFDI-20 and PFIQ-7). Am J Obstet Gynecol. 2005 

Jul;193(1):103-13. 

Bauer P, Köhne K. Evaluation of experiments with adaptive interim analyses. Biometrics. 1994 

Dec;50(4):1029-41. 

Bharucha AE, Fletcher JG, Harper CM, Hough D, Daube JR, Stevens C, Seide B, Riederer SJ, Zinsmeister 
AR. Relationship between symptoms and disordered continence mechanisms in women with 

idiopathic faecal incontinence. Gut. 2005 Apr;54(4):546-55. 

Bliss DZ, Mellgren A, Whitehead WE, Chiarioni G, Emmanuel A, Santoro GA, Zbar A, Peden-McAlpine C, 

Northwood M, Slieker-ten Hove M, Berghmans B, Mimura, T. Assessment and Conservative 
Management of Faecal Incontinence and Quality of Life in Adults. In Abrams P, Cardozo L, Khoury S, 

Wein AJ (eds). Incontinence. 5th Edition. Paris: Health Publications. 2013:1443-1485. 

Browning GG, Parks AG. Postanal repair for neuropathic faecal incontinence: correlation of clinical result 
and anal canal pressures. Br J Surg. 1983 Feb;70(2):101-4. 

Clopper, C, Pearson, ES. The use of confidence or fiducial limits illustrated in the case of the binomial. 
Biometrika. 1934;26: 404–413. 

DeLancey JO, Ashton-Miller JA. Pathophysiology of adult urinary incontinence. Gastroenterology. 2004 

Jan;126(1 Suppl 1):S23-32. 

Di Vita G, Salvatore M, Frazzetta M, et al. Tension-free hernia repair is associated with an increase in 

inflammatory response markers against the mesh. Am J Surg. 2000; 180: 203-207. 

Dunivan GC, Heymen S, Palsson OS, von Korff M, Turner MJ, Melville JL, Whitehead WE. Fecal 
incontinence in primary care: prevalence, diagnosis, and health care utilization. Am J Obstet 

Gynecol. 2010 May;202(5):493.e1-6.  



TOPAS System 
Panel Pack DRAFT Version 14 Jan 2016 

 

Page 86 of 110 
 

FDA News Release:  FDA permits marketing of fecal continence restoration system, dated 18 Dec 2015.  
Accessed on 04 Jan 2016 from 

http://www.fda.gov/newsevents/newsroom/pressannouncements/ucm477914.htm.  

InterStim PMA P080025 FDA Summary of Safety and Effectiveness, dated 11 March 2011. Accessed on 
01 Dec 2015 from http://www.accessdata.fda.gov/cdrh_docs/pdf8/P080025b.pdf.   

Jelovsek JE, Chen Z, Markland AD, Brubaker L, Dyer KY, Meikle S, Rahn DD, Siddiqui NY, Tuteja A, Barber 
MD.  Minimum important differences for scales assessing symptom severity and quality of life in 

patients with fecal incontinence.  Female Pelvic Med Reconstr Surg. 2014 Nov-Dec;20(6):342-8 

Jorge JM, Wexner SD. Etiology and management of fecal incontinence. Dis Colon Rectum. 1993 
Jan;36(1):77-97. 

Jorgensen J, Stein P, King DW, Lubowski DZ. The anorectal angle is not a reliable parameter on 
defaecating proctography. Aust N Z J Surg. 1993 Feb;63(2):105-8. 

Landefeld CS, Bowers BJ, Feld AD, Hartmann KE, Hoffman E, Ingber MJ, King JT Jr, McDougal WS, Nelson 

H, Orav EJ, Pignone M, Richardson LH, Rohrbaugh RM, Siebens HC, Trock BJ. National Institutes of 
Health state-of-the-science conference statement: prevention of fecal and urinary incontinence in 

adults.  Ann Intern Med. 2008 Mar 18;148(6):449-58. Epub 2008 Feb 11. 

Levin B, Lieberman DA, McFarland B, Andrews KS, Brooks D, Bond J, Dash C, Giardiello FM, Glick S, 
Johnson D, Johnson CD, Levin TR, Pickhardt PJ, Rex DK, Smith RA, Thorson A, Winawer SJ; American 

Cancer Society Colorectal Cancer Advisory Group; US Multi-Society Task Force; American College of 
Radiology Colon Cancer Committee. Screening and surveillance for the early detection of colorectal 

cancer and adenomatous polyps, 2008: a joint guideline from the American Cancer Society, the US 
Multi-Society Task Force on Colorectal Cancer, and the American College of Radiology. 
Gastroenterology. 2008 May;134(5):1570-95. 

Macmillan AK, Merrie AE, Marshall RJ, Parry BR. The prevalence of fecal incontinence in community-

dwelling adults: a systematic review of the literature. Dis Colon Rectum. 2004 Aug;47(8):1341-9. 

Maeda Y, Laurberg S, Norton C. Perianal injectable bulking agents as treatment for faecal incontinence 
in adults.  Cochrane Database Syst Rev. 2013 Feb 28;2:CD007959.  

Markland AD, Goode PS, Burgio KL, Redden DT, Richter HE, Sawyer P, Allman RM. Incidence and risk 
factors for fecal incontinence in black and white older adults: a population-based study.  J Am 

Geriatr Soc. 2010 Jul;58(7):1341-6 



TOPAS System 
Panel Pack DRAFT Version 14 Jan 2016 

 

Page 87 of 110 
 

McCafferty M, Pasero C.  Pain: Clinical Manual.  2nd ed.  Philadelphia: Mosby Inc.; 1999.  Chapter 3, 
Assessment Tools; p. 58-75.  

Miner PB Jr. Economic and personal impact of fecal and urinary incontinence. Gastroenterology. 2004 

Jan;126(1 Suppl 1):S8-13. 

Murphy M, Sternschuss G, Haff R, van Raalte H, Saltz S, Lucente V. Quality of life and surgical satisfaction 
after vaginal reconstructive vs obliterative surgery for the treatment of advanced pelvic organ 

prolapse. Am J Obstet Gynecol. 2008 May;198(5):573.e1-7.  

Norton NJ. The perspective of the patient. Gastroenterology. 2004 Jan;126(1 Suppl 1):S175-9. Review. 

Palit S, Lunniss PJ, Scott SM. The physiology of human defecation. Dig Dis Sci. 2012 Jun;57(6):1445-64.  

Paquette IM, Varma MG, Kaiser AM, Steele SR, Rafferty JF. The American Society of Colon and Rectal 
Surgeons' Clinical Practice Guideline for the Treatment of Fecal Incontinence. Dis Colon Rectum. 

2015 Jul;58(7):623-36. 

Parks AG. Royal Society of Medicine, Section of Proctology; Meeting 27 November 1974. President's 
Address. Anorectal incontinence. Proc R Soc Med. 1975 Nov;68(11):681-90. 

Petros, P and Swash M. A Musculo-Elastic Theory of anorectal function and dysfunction in the female. 
Pelviperineology. 2008; 27: 86-87. 

Rockwood TH, Church JM, Fleshman JQ, Kane RL, Mavrantonis C, Thorson AG, Wexner SD, Bliss D, Lowry 

AC. Fecal incontinence quality of life scale: quality of life instrument for patients with fecal 
incontinence. Dis Colon Rectum. 2000; 43(1):9-16; discussion 16-7. 

Rogers RG, Coates KW, Kammerer-Doak D, Khalsa S, Qualls C. A short form of the Pelvic Organ 
Prolapse/Urinary Incontinence Sexual Questionnaire (PISQ-12). Int Urogynecol J Pelvic Floor 

Dysfunct. 2003 Aug;14(3):164-8; discussion 168. 

Rogers RG, Abed H, Fenner DE. Current diagnosis and treatment algorithms for anal incontinence. BJU 
Int. 2006 Sep;98 Suppl 1:97-106; discussion 107-9. 

Rosenblatt P, Schumacher J, Lucente V, McNevin S, Rafferty J, Mellgren A. A preliminary evaluation of 
the TOPAS system for the treatment of fecal incontinence in women. Female Pelvic Med Reconstr 

Surg. 2014 May-Jun;20(3):155-62.  

Solesta PMA P100014 FDA Summary of Safety and Effectiveness, dated 27 May 2011. Accessed on 01 
Dec 2015 from http://www.accessdata.fda.gov/cdrh_docs/pdf10/P100014b.pdf.   



TOPAS System 
Panel Pack DRAFT Version 14 Jan 2016 

 

Page 88 of 110 
 

Sung VW, Rogers ML, Myers DL, Akbari HM, Clark MA. National trends and costs of surgical treatment 
for female fecal incontinence. Am J Obstet Gynecol. 2007; 197(6):652. 

Thin NN, Horrocks EJ, Hotouras A, Palit S, Thaha MA, Chan CL, Matzel KE, Knowles CH. Systematic review 

of the clinical effectiveness of neuromodulation in the treatment of faecal incontinence. Br J Surg. 
2013 Oct;100(11):1430-47.  

Usher FC. The repair of incisional and inguinal hernias. Surg Gynecol Obstet. 1970; 131: 525-530. 

Vaizey CJ, Carapeti E, Cahill JA, Kamm MA. Prospective comparison of faecal incontinence grading 
systems. Gut. 1999;44:77–80. 

Varma G, Madoff RD. Fecal incontinence. Clinics in Colon and Rectal Surgery. 2001;14(3):253-263. 

Wang A, Guess M, Connell K, Powers K, Lazarou G, Mikhail M. Fecal incontinence: a review of prevalence 
and obstetric risk factors. Int Urogynecol J Pelvic Floor Dysfunct. 2006 May;17(3):253-60.  

Whitehead WE, Borrud L, Goode PS, Meikle S, Mueller ER, Tuteja A, Weidner A, Weinstein M, Ye W; 

Pelvic Floor Disorders Network. Fecal incontinence in US adults: epidemiology and risk factors. 
Gastroenterology. 2009 Aug;137(2):512-7, 517.e1-2.  

Wu JM et al. Forecasting the prevalence of pelvic floor disorders in the U.S. Women: 2010 to 2050. 
Obstet Gynecol. 2009; 114(6):1278-83. 

Wu JM, Vaughan CP, Goode PS, Redden DT, Burgio KL, Richter HE, Markland AD. Prevalence and trends 

of symptomatic pelvic floor disorders in US Women. Obstet Gynecol. 2014 Jan;123(1):141-8.  

Xu X, Menees SB, Zochowski MK, Fenner DE. Economic cost of fecal incontinence. Dis Colon Rectum. 

2012 May;55(5):586-98. 

Yang X, Partanen K, Farin P, Ji H, Soimakallio S. Reproducibility of five anorectal morphologic 
measurements in defecography. Acad Radiol. 1994 Nov;1(3):224-8.

















TOPAS System 
Panel Pack DRAFT Version 14 Jan 2016 

 

Page 96 of 110 
 

APPENDIX 3:  PATIENT-REPORTED QUESTIONNAIRES  

Figure 16:  Patient Bowel Diary Daily Record Page  
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Figure 17:  Example Wexner Symptom Severity Score Questionnaire 
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Figure 18:  Example FIQoL Questionnaire 
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Figure 19:  Example PFDI-20 Questionnaire  
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Figure 20:  Example PFIQ-7 Questionnaire 
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Figure 21:  Example PISQ-12 Questionnaire  
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Figure 22:  Example SSQ-8 Questionnaire  
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Figure 23:  Example NPPS Questionnaire 
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APPENDIX 4:  INDIVIDUAL FIQOL DOMAIN GRAPHS  

Figure 24:  Individual FIQOL Domain Graphs with Error Bars 

 




