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INTRODUCTION

Male slings are used for the treatment of male stress urinary in-
continence (SUI) [1,2]. Commonly used slings have included 
the InVance (American Medical Systems, Minnetonka, MN, 
USA), Advance/Advance XP (Boston Scientific, Marlborough, 
MA, USA), and the Virtue Quadratic (Coloplast, Humlebaek, 

Denmark) [3-6]. These polypropylene or polyester synthetic 
mesh slings are implanted through a perineal approach and are 
designed to improve continence through urethral compression 
and relocation [1]. Although the male sling may not be as effec-
tive as an artificial urinary sphincter for men with severe SUI or 
a history of radiation, it continues to play an important role in 
the treatment algorithm for post-prostatectomy incontinence 
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Purpose: We sought to describe and analyze the adverse events associated with synthetic male slings reported to the U.S. Food 
and Drug Administration (FDA) Manufacturer and User Facility Device Experience (MAUDE) database.
Methods: We queried the MAUDE database for all entries including the terms “Male Sling,” “InVance,” “Virtue,” or “Advance” 
from January 1st, 2009 to December 31st, 2018. We collected and analyzed information about the event type, date received, 
report source, source type, and manufacturer. We reviewed and categorized the event description text for each medical device 
report (MDR).
Results: A total of 497 adverse events related to the male sling were identified. The adverse events were classified as injury 
(95.4%), malfunction (4.2%), and other (0.4%). There were no deaths described. The slings involved were the Advance or Ad-
vance XP sling (69.8%), InVance (15.5%), Virtue Quadratic (12.3%), or unknown (2.4%). The 4 most common adverse events 
described were urinary incontinence (46.7%), sling erosion (9.1%), mechanical malfunction (8.2%), and pain/numbness 
(8.2%). There was no increase in the number of reports in the years following the FDA warnings for urogynecologic mesh.
Conclusions: There was an overall modest number of MDRs related to male slings and the majority of them were reported by 
the manufacturer. The reporting of adverse events for male slings does not seem to be affected by the controversy and scrutiny 
towards transvaginal mesh and midurethral slings. Further clinical studies and more objective and detailed databases are 
needed to investigate the safety of these synthetic slings.
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(PPI), and recent population-level studies have shown that vol-
ume of male slings has been steadily increasing [2,7-10].

While clinical trials and institutional series have described 
the outcomes of various male slings, the reported adverse 
events have been modest and may not be representative of the 
full spectrum of real-world complications [1]. The U.S. Food 
and Drug Administration (FDA) Manufacturer and User Facil-
ity Device Experience (MAUDE) database was created to re-
cord adverse events involving all medical devices [11]. This da-
tabase was designed to monitor the safety of surgical technolo-
gies and is very familiar to urologists and urogynecologists as 
the controversy around transvaginal mesh (TVM) for pelvic 
organ prolapse (POP) stemmed from thousands of medical de-
vice reports (MDRs) in the MAUDE database [12].

In this study, we sought to describe and analyze the adverse 
events associated with male slings through the FDA MAUDE 
database. We hypothesize that the annual number of MDRs 
may be increasing due to the higher volume of male slings per-
formed and the increased scrutiny towards synthetic mesh in 
urology.

MATERIALS AND METHODS

The study was determined to be exempt by our Institutional 
Review Board as this database is readily accessible to the public. 
The MAUDE database records adverse events associated with 
medical devices in the form of device malfunctions, injuries, 
and deaths. These adverse events are submitted by mandatory 
reporters (manufacturers, importers, and device user facilities) 
and voluntary reporters (healthcare professionals, patients, and 
consumers).

We queried the MAUDE database (https://www.accessdata.
fda.gov/scripts/cdrh/cfdocs/cfMAUDE/search.CFM) for all en-
tries with the terms “Male Sling,” “InVance,” “Virtue,” or “Ad-
vance.” As the web search is only limited to the last 10 years of 
data, we exported reports from January 1st, 2009 to December 
31st, 2018. We collected and analyzed information about the 
event type, date received, report source, source type, and manu-
facturer. Although each MDR is already classified as an injury, 
malfunction, death, or other, we further characterized each re-
port by reviewing the event description text was reviewed for 
each MDR. Based on the event description, each report was 
classified into 1 of 8 categories: incontinence, erosion, mechani-
cal malfunction, pain/numbness, infection, retention, bladder/
urethral injury, or other/unknown. We also reviewed the out-

comes of the adverse event if it was mentioned in the event de-
scription. Duplicate entries were removed as were entries that 
did not pertain to male slings.

RESULTS

A total of 497 adverse events related to the male sling were 
identified from January 1st, 2009 to December 31st, 2018. Fig. 1 
shows the number of adverse events reported each year. The 
adverse events were classified on the MAUDE database as inju-
ry in 474 cases (95.4%), malfunction in 21 cases (4.2%), and 
other in 2 cases (0.4%). There were no deaths reported. These 
adverse events were related to the Advance or Advance XP sling 
in 347 reports (69.8%). The InVance sling was responsible for 
77 reports (15.5%), and the Virtue sling was responsible for 61 
reports (12.3%). A total of 12 reports (2.4%) were due to a sling 
from American Medical Systems but the specific sling was un-
specified.

Upon further review of the event description free text, we 
classified the adverse events into 8 categories. A total of 232 
events (46.7%) were related to urinary incontinence after sling 
placement. Sling erosion was described in 45 events (9.1%). 
There was a mechanical malfunction when placing the sling for 
41 events (8.2%). A total of 41 events (8.2%) were related to pain 
or numbness in the postoperative setting. The remainder were 
due to infection (n=33), retention (n=23), bladder/urethral inju-
ry (n=15), or were unknown (n=67). Fig. 2 shows the frequency 
of each event classification.

The report source was from a manufacturer for 490 reports 
(98.6%). The rest were from a user facility (4 reports) or voluntary 
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Fig. 1. Annual number of reported adverse events from 2009 to 
2018.
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(3 reports). The source type was reported to be from a health care 
professional for 428 reports (86.1%), consumer for 33 reports 
(6.6%), or other for 36 reports (7.2%).

DISCUSSION

In this study, we identified 497 MDRs pertaining to male slings 
in the MAUDE database from 2009 to 2018. Most of the re-
ports were about the Advance or Advance XP sling. There was 
an overall modest number of adverse events reported for male 
slings with an annual average of 49.7 reports. Almost all the re-
ports in the study period were from the manufacturer and none 
were filed by an attorney. Many of the adverse events described 
were expected outcomes or known complications of the male 
sling.

The contrast between the MAUDE database on male slings 
and female midurethral slings (MUS) and TVM is notable. 
While the large number of MDRs in the MAUDE database 
started the controversy towards TVM in the late 2000s, the sub-
sequent 2011 FDA safety communication on TVM resulted in 
a huge spike in the sheer volume of reports. Abraham found 
that the number of MDRs on TVM increased from 1,687 in 
2011 to 11,710 in 2012 and 43,680 in 2013 [13]. A substantial 
number of these reports were filed by attorneys as well: 335 in 
2011, 6,228 in 2012, and 8,219 in 2013 [13]. Although treat-
ment for SUI was not included in the 2011 FDA safety commu-
nication or the 2016 FDA reclassification on TVM, these re-
ports from the FDA have greatly impacted the usage and per-
ception of MUS for SUI in females. The number of lawsuits 
filed for TVM increased from 730 in 2011 to 11,798 in 2012 to 

34,017 in 2013 and the 63.3% of these involved MUS for SUI 
[14]. Ultimately, several mesh manufacturers have suffered sig-
nificant financial consequences and have since removed their 
products from the market [15].

The number of MDRs on male slings actually decreased after 
the 2011 FDA safety communication from 69 in 2011 to 59 in 
2012. In addition, none of the reports were filed by an attorney. 
These trends suggest that the scrutiny towards TVM has not yet 
had an identifiable effect on the reporting of male slings in the 
MAUDE database in the time period studied. The discrepancy 
in the sheer number of MAUDE reports could also be related 
to differences in the volume of slings performed. An analysis of 
Medicare data estimated that 33,880 slings were placed in 2007 
for females and the FDA 2011 safety report estimated that over 
200,000 women underwent a surgical repair of SUI with mesh 
in 2010 [16,17]. On the other hand, MacDonald et al. [18] ana-
lyzed the National (Nationwide) Inpatient Sample (NIS) data-
base to find that only 11,635 sling procedures were performed 
for men over a 12-year period from 2000 to 2012. The number 
of male slings is likely underestimated as the NIS database only 
includes inpatient admissions. Nevertheless, based on this data, 
the volume of female slings is roughly several hundred times 
more than that of male slings. Interestingly, the number of 
MAUDE reports actually appears to correlate with that. There 
were 11,710 and 43,680 reports for TVM in 2012 and 2013 and 
only 51 and 65 reports for male slings in those 2 years, which is 
equivalent to a 230 and 672-fold difference.

The limitations of the MAUDE reporting system are well es-
tablished, and the volume of reports does not necessary corre-
late to the content of the reports [12]. Of all the 57,908 reports 
filed on transvaginal slings and mesh, 46% did not have an 
identifiable reporter and 26% were reported by a lawyer [13]. 
Analysis of these MDRs found that they rarely contain the cata-
log, model, and lot number of the mesh in question. In addi-
tion, Caron et al. [19] found that nearly 20% of these reports 
have been revised. Due to the voluntary reporting nature, the 
validity and reliability of the MAUDE database for TVM have 
often been called into question. Even the home page of the 
MAUDE website claims: “… This passive surveillance system 
has limitations, including the potential submission of incom-
plete, inaccurate, untimely, unverified, or biased data. In addi-
tion, the incidence or prevalence of an event cannot be deter-
mined from this reporting system alone due to underreporting 
of events, inaccuracies in reports, lack of verification that the 
device caused the reported event, and lack of information about 

Fig. 2. Reasons for reported adverse events.
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frequency of device use.” [11]. Nevertheless, there clearly is a 
role for reporting systems like the MAUDE database, particu-
larly for early identification of medical device malfunctions and 
injuries.

In our analysis of male sling MDRs, the report source was a 
manufacturer for nearly all of the reports. Manufacturers are 
mandatory reporters that must submit reports when they be-
come aware that their devices have caused death or injury or 
have malfunctioned in a way such that a recurrence of the mal-
function in a similar device could contribute to a death or seri-
ous injury. Thus, their reports should have more credibility. 
Many of the manufacturer reports on male slings described 
well-known side effects including persistent urinary inconti-
nence (47%), postoperative pain or numbness (8%), and uri-
nary retention (5%). The remainder of the MDRs were more 
severe complications including: erosions (9%), mechanical 
malfunctions (8%), infection (7%), and bladder or urethral in-
juries (3%).

There could be several explanations why the massive media 
and litigious backlash against TVM and MUS for females has 
not had a noticeable effect on the MAUDE reporting of male 
slings. Differences in surgeon experience, surgical techniques, 
and indications may lead to variations in the perception and 
treatment of their complications. The male sling is implanted 
deep within the perineum and is covered by multiple layers of 
subcutaneous tissue, preventing any cutaneous extrusion. The 
female sling is only covered by a thin layer of vaginal epithelium 
and thus could be more easily palpable and prone to extrusion. 
Male slings are placed for PPI and can be seen as salvage opera-
tions related to their initial cancer treatment so patients may be 
more accepting of those complications. Ultimately, there may 
be differences in the psychosocial characteristics of the 2 patient 
populations and how they are targeted by the media [20].

Of note, there was a 5-fold increase in the number of male 
sling MDRs from 17 in 2017 to 88 in 2018. As 2018 was the last 
year in this study, we cannot assess whether this increase repre-
sents an outlier or the start of a new trend. Upon further analy-
sis of the MDRs in 2018, 75 of those reports (85%) described 
worsening urinary incontinence that was treated with another 
device, either a new sling or an artificial urinary sphincter. 
Many of these descriptions were vague and lacked details. And 
although these reports were ultimately submitted to the 
MAUDE database by the manufacturer, these entries or reports 
may have been duplicated. As overreporting was a large critique 
of the MAUDE database for female TVM, it will be important 

to closely monitor these trends over the next few years. We are 
reminded of a similar controversy 3 decades ago where the me-
dia attention towards the unfounded risk of connective tissue 
disease from silicone breast implants ultimately led to the dis-
continuation of silicon testicular implants [21,22].

The limitations of our study are largely based on the limita-
tions of the MAUDE database as a passive surveillance system 
with potentially inaccurate and unverified data. The MAUDE 
dataset does not represent the entire spectrum of complications 
related to the male sling in this time period studied. Not all 
complications were reported to this system and not all reports 
are considered complications. We were also unable to obtain 
the overall volume of slings placed in this time frame. In addi-
tion, our study did not include every brand of male sling in-
cluding the adjustable models. However, whereas others have 
used algorithms to mine through the MAUDE database, we 
were able to manually review the free text to categorize each 
MDR as there were a relatively small number of MDRs on male 
slings. Nevertheless, we were limited by the actual content of 
the descriptive text. Ultimately, further clinical studies and 
more objective and detailed databases are needed to investigate 
the safety of these synthetic slings.

In conclusion, our study finds that there is a modest number 
of adverse events related to the male sling on the MAUDE data-
base. The reporters are usually manufacturers and many of the 
reports describe well-known sequela including persistent in-
continence and pain. The reporting of adverse events for male 
slings does not seem to be affected by the controversy and scru-
tiny towards TVM and MUS. Further clinical studies and more 
objective and detailed databases are needed to investigate the 
safety of these synthetic slings.
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