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Abstract
Objective: To propose possible success-driven solutions for problem
and complication rates encountered with the ATOMS® sling system,
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based on first-hand experience; and to provide possible actual alterna-
tive scenarios for the treatment ofmale stress urinary incontinence (SUI). Wolf Behrendt1

Jenifer Nast1Patients and methods: During the defined period (between 4/2010
and 04/2014), 36 patients received ATOMS® system implants at our Amir Hamza1

clinic. We collected pre- and post-operative evaluation data using the
International Consultation on Incontinence Questionnaire Short Form
(ICIQ SF). As an expansion of the questionnaire, we added questions 1 Department of Urology,
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about post-operative perineal pain, the general satisfaction with the
results of the intervention and willingness to recommend the operation
to a best friend.
Results: Our data shows a relatively high explantation rate, but a sur-
prisingly high patient satisfaction rate. Explantation was requiredmainly
due to late onset infections or other symptomatic factors. Compared to
other studies early onset infections were rare.
Conclusion: A non-invasive, uncomplicated adjustable system to alleviate
male stress urinary incontinence remains a challenge. Although there
are various systems available for the treatment of male stress urinary
incontinence, it seems that despite the advantages of the ATOMS®

system, an artificial sphincter systemmay posemore advantages based
on our experience, understanding and knowledge of its well-documented
long-term solutions and problems.
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Zusammenfassung
Fragestellung: Es erfolgt die Darstellung der Probleme und Komplikati-
onsraten mit dem ATOMS®-Schlingensystem an Hand von eigenen Er-
gebnissen, um aktuelle Behandlungsmöglichkeiten von männlicher
Stressinkontinenz zu analysieren.
Material und Methode: In dem definiertem Zeitraum (4/2010 bis
4/2014) wurde bei 36 Patienten ein ATOMS®-System in unserer Klinik
implantiert. Die Evaluation erfolgte prä- und postoperativ mithilfe des
internationalen Fragebogens zur Inkontinenz (ICIQ SF). Es erfolgte die
Erweiterung des Fragebogenmit Fragen über die postoperative perineale
Schmerzsymptomatik, die generelle Zufriedenheit mit Operationsergeb-
nis und über die Bereitschaft zur Therapieweiterempfehlung an den
besten Freund.

1/10GMS Interdisciplinary Plastic and Reconstructive Surgery DGPW 2014, Vol. 3, ISSN 2193-8091

Research ArticleOPEN ACCESS



Ergebnisse: Unsere Daten zeigen eine relativ hohe Explantationsrate,
jedoch eine hohe Patientenzufriedenheit. Die Explantation war in den
meisten Fällen aufgrund einer Spätinfektion des Implantats oder auf-
grund anderer symptomatische Faktoren notwendig. Im Vergleich zu
anderen Studien zeigte sich unmittelbar postoperativ eine geringere
Infektionsrate.
Schlussfolgerung: Ein nicht invasives, unkompliziertes adjustierbares
System zur Linderung der männlichen Stressinkontinenz bleibt eine
Herausforderung. Obwohl unterschiedliche Systeme zur Behandlung
der männlichen Stressinkontinenz verfügbar sind, scheint es, dass ein
artifizieller Sphincter mehr Vorteile gegenüber dem ATOMS®-Systems
besitzt. Dies könnte jedoch auch aufgrund zahlreicher, gut dokumen-
tierter und langfristiger Daten über den artifiziellen Sphincter begründet
werden.

Introduction
Worldwide stress urinary incontinence affects 1.2% of
men aged 45 to 54, 3.8% ofmen aged 55 to 64 and 4.9%
of men aged ≥65 [1]. A radical prostatectomy (RPx) is
considered one of themain reasons for iatrogenic (stress
urinary incontinence) SUI [2]. The prevalence is estimated
at 43%mainly due to various surgical techniques, defini-
tions of incontinence and applicable treatment or recu-
peration periods [3].
Following a radical cystectomy with orthotic bladder re-
placement, up to 15% encounter stress incontinence
during the day [4]. In case of external prostatic radiation
and TUR-P, the respective stress urinary incontinence
incidences lie between 1–16% and 1–3% [5], [6], [7].
The past few years were marked by a rapid and multi-fa-
cetted development of various systems designed for the
treatment of male SUI. In the process, the artificial
sphincter (AMS, USA) is considered the “Gold Standard”
in the treatment of male SUI. The disadvantage of the
system is the essential “service” surgery required after
a few years. Such surgery is required immanently due to
the particular systemand practically unavoidable. In some
cases it is essential to rely on the patient for the cognitive
and manual adjustment of the system, but such reliance
cannot be absolute. With growing age, patients may lose
the adjustment skills and in such circumstances, the
system must be serviced with medical proficiency and
any intervention clearly imposes limits to quality of life.
In addition, the high costs associated with the AMS 800®

must be considered.
The ideal system for the treatment of bladder incontin-
encemust be cost-efficient and imposeminimal invasion.
Other significant aspects include a limited post-operative
complications rate, non-invasive long-term adjustability
possibilities and long-term sustainability, as well as the
possibility to instigate interventions such as radiation of
the operation area. In any event, an ideal system should
place no cognitive demands, such asmanual adjustment,
on the patient and allow miction without urethral resist-
ance.
The disadvantages of artificial sphincters and the success-
ful clinical treatment of male SUI led to various new sys-
tems requiring minimal invasion in the recent past. The

reported success rates for most types of sling systems
vary between 50 and 85% [8], depending on the definition
of successful outcomes. Few of the available sling im-
plants are adjustable and those that allow some adjust-
ment (such as Male Reemex®), the adjustment requires
surgical intervention [8].
The adjustability of actual sling systems promises long-
term success. The benefits compared to those of the
“Gold Standard” AMS sphincter include the simple im-
plantation technique and short period of patient in-hos-
pital immobilization.
The non-existence of mechanical components is also
considered a valuable benefit.
The actually available systems may be classified into six
main therapies:

• Para-urethral injectable substances (Deflux®, Urovive®,
Macroplastique®, Contigen®, Teflon®)

• Non-adjustable systems (InVance®, Advance-XP®,
Virtue® sling, I Stop TOMS®)

• Adjustable systems (Male Reemex®; Argus® sling;
Phorbas® system; Pro-Act®; ATOMS®)

• Artificial sphincters (AMS 800®, Zephir ZSI 375®, Flow
Secure®)

• Stem cell therapy
• Supravesical urinary tract (ileum, urethro-cutaneo-
stomy).

Further differentiation based on these classifications lead
to functional aspects of three therapeutic concepts [9]:

• Urethral compression: semi-circular (InVance®, I Stop
TOMS®, Argus, ProAct®) or circumferential (artificial
sphincter)

• Functional repositioning of the bulbar urethra (Ad-
vance®)

• Combined compression and repositioning (ATOMS®).

A fixed synthetic sling is positioned after the retropubis,
transobturatory under the bulbar urethra, or at the inferior
ramus ossicle (InVance®).
The most common treatment modalities are the artificial
sphincter and the sling system [2], also shown in the ac-
tualization of the EAU Guidelines [9].
The objective of an adjustable system is the possibility
to adapt the system to the individual actual continence
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status of a patient. In other words, the system may be
used to restore increased urethral resistance, or to reduce
the urethral compression in case of urinary outlet obstruc-
tion. This requires a sub-urethral sling that allows tension
adjustment post-operatively.
The ATOMS® system is considered a minimal invasive
system that allows non-invasive adjustment. As such, it
differs from other systems such as the Argus® sling.

Patients and methods
Our report relates to our clinical work and experience with
the ATOMS® system (Figure 1, Figure 2, Figure 3). We
have been using the system for four years at our clinic
and compared our findings with information obtained
from other reported studies. Between 4/2010 and
04/2014, 36 patients received ATOMS® system implants
at our clinic.

Figure 1: Components of the ATOMS® system (picture placed
with kind permission of AMI GmbH, Feldkirch, Austria)

Figure 2: ATOMS® systems model (picture placed with kind
permission of AMI GmbH, Feldkirch, Austria)

Figure 3: X-ray image of ATOMS® system implant

Table 1 shows the general pre-operative data for the
collective patient group. The basis for data collection in
terms of pre- and post-operative evaluation of patient
satisfaction was the International Consultation on Incon-
tinence Questionnaire Short Form (ICIQ SF). In addition
and as adjuvant information, we included questions about
post-operative perineal pain, the general satisfaction with
the results of the intervention, as well as willingness to
recommend the operation to a best friend. A markedly
modified questionnaire was mailed to patients. Post-op-
erative complications, the causes for the explantation
and localized infections were recorded and analyzed to
provide broader insight.
In view of the post-operative continence information, pa-
tients (n=10/36) that required explantation of the
ATOMS® system were not included in the analysis, even
though some of the patients developed functioning sys-
tems within certain periods. One patient suffered from
deteriorating dementia and could contribute limited data
only. Pre-operatively two patients were respectively fitted
with urinary devices, in other words, long-term catheters.
One patient died due tomyocardial infarction. One patient
required only port explantation following a port site infec-
tion that caused the saturated sub-urethral cushion at
the full port catheter to maintain continence.
We implanted the titanium port system in the left lower
abdomen. One patient received the newly established
scrotal port developed by AMI (Agency for Medical Innov-
ations, Austria).
Pre-operatively, we conducted an urodynamic and a cys-
toscopic investigation. Following a perineal incision, the
sub-urethral four points of the sphincter replacement
cushion were fixed using the two-transobturator polypro-
pylenemesh arms by applying the “outside-in” technique.
The titanium port was placed in the left symphesis region
or left scrotal region. It was anchored to the sphincter
replacement cushion via a catheter. The cushion was
filled via the port using a mixture of distilled water and
contrast (Ultravist®). Intra-operative filling volume (5–9ml)
occurred after the application of 10 ml followed by pas-
sive evacuation of the system through surrounding pres-
sure on the silicon cushion. The 14 Charrière long-term
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Table 1: General pre-operative data about the patient group

catheter from the urinary tract was removed one day after
surgery. Additional adjustment was done where neces-
sary, but at the earliest after four weeks and then only
once every 14 days.
The statistical analysis was completed using statistical
software (IBM SPSS Statistics 22). The assumption for
statistical significance was p<0.05. Data is shown at a
mean of ± Standard Deviation (SD). Therapeutic results
were recorded where the number of pads used within 24
hours were reduced to a maximum of two pads. Where
the system had to be explanted, the patient was entered
as a complete therapeutic failure. Infections that related
to the ATOMS® system were recorded as early infections
if the infection occurred within four weeks.

Outcomes
There were no intra-operative injuries to the urinary tract
or bladder. Pre-operative data about the collective patient
group and the data relating to post-operative outcomes
are shown in Table 1. A total of 17 patients (47.2%) un-
derwent pre-operative radiation of the small pelvic area.
About a third of patients (11/34; 32.4%) showed pre-op-
erative stress incontinence. The response to the question-
naire was 100%.
Patient satisfaction showed a significant reduction of the
ICQ SF Scores from 18.65 to 10.31 (p>0.01), with a sig-
nificant decline in the mean daily pad usage from 8.33
to 2.77 (p<0.01). Social continence (maximum of one
pad/24 hours) was achieved by 14/36 patients (38.9%).

At least 18/36 patients (50%) achieved one therapeutic
result. Complete therapeutic failure was recorded for
11/36 patients (30.6%).
Explantation of the system was necessary for 11/36 pa-
tients (30.6%) and one patient required explantation of
the port only. The system catheter was filled and provided
with a cuff. Details of these patients are shown in Table 2.
A total of four different reasons for explantation were
identified as individual or concomitant causes.
The percentage of patients that underwent radiation of
the small pelvic region, shown as part of the collective
group, was 47.2% (17/36). Where explantation was re-
quired,more than half of the patients underwent radiation
of the small pelvic area before receiving the implant
(6/11; 54%). The statistical analysis showed no relative
connection. Of these patients, 4/11 (36.4%) showed in-
continence before the operation.
Nine possible types of complications were identified in
the patient group. Infections that related specifically to
the ATOMS® system affected 6/34. Other significant in-
fections included those in the region of the port site, as
well as the perineal and genito-femoral regions.
The implanted ATOMS® systems that required eventual
explantation remained in place for a mean period of nine
months (Table 3).
Post-operative perineal pain that lasted more than four
weeks affected 10/34 patients. The questionnaire re-
sponses showed that 8/34 patients were very satisfied,
while 13/34 patients indicated that they were not satis-
fied. According to the responses, 19 of the 34 patients
would recommend the system to their best friends.
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Table 2: Pre-operative data und post-operative results
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Table 3: Overview of ATOMS® system explantation patients

Discussion
It is difficult to compare the respective available treat-
ments (Table 4), even within a single system, because of
the different definitions and interpretations of measuring
mechanisms for continence (such as number of pads,
one-hour pad test, 24-hour pad test), the surgical expert-
ise and various indications [10]. The evidence profile of
a single, much quoted study about the functions of the
system is insignificant [11].
The overall analysis of patient satisfaction levels for our
collective patient group, showed a sound and significant
improvement in ICIQ SF Scores, from 18.65 to 10.31
(p<0.01), as well as a significant reduction in the mean
daily use of pads, from 8.33 to 2.77 (p<0.01). A signifi-
cant percentage, 14/36 patients (38.9%) achieved social
continence (maximum of one pad/24 hours).
Half of our patient group, 18/36 (50%) showed at least
one therapeutic result.
The detailed analysis of results shows a clearly different
picture. About half of the patients (16/34 patients (47%)
indicated that they were satisfied or very satisfied with
the results of the operation. On the other hand, 13/34
patients (38%) indicated that they were not satisfied post-
operatively, while 5/34 patients (15%) indicated only
moderate satisfaction after the operation. More than half
the patients 19/34 (56%) would recommend the ATOMS®

system to their best friends. In a multi-center study by
Hoda et al. [12], 92% of the patients were satisfied with
the system and would recommend the therapy for male
stress incontinence as first-line therapy.
About one third 11/36 (31%) of the patient group must
be categorized as complete therapeutic failures as they
required system explantation. It was also shown that in-
fection is the main reason for explantation and therefore
the biggest risk for explantation of the total system. In
this regard, infections were identified as a single or con-
comitant complication.

Infectionswere detected in 7/36 (19.4%) of our collective
patient group and this rate is clearly higher than the rate
reported by Hoda [12]. In that study infections affected
4/99 (4%) of the patient group. Our patient group showed
that infections were not identified only in the port site
region (3/7) (as reported by [12]), but infections also af-
fected the perineal (5/7) and inguinal (1/7) regions.
It is essential to differentiate between early and late in-
fections. Our collective patient group showed only one
patient suffering from an infection less than four weeks
after implantation. This was the only early infection
identified. Most early infections in the port site region are
caused by a failure to change gloves during the operation
when working between the perineal region and the ab-
dominal area [12]. Late infections at the port site are
caused mainly by unsterile port opening procedures to
view or manage adjustments. In view of this, a high ad-
justment frequency of is not merely stressful for the pa-
tient, it also poses a high risk for port site infection. In
our experience, it is possible to reduce adjustment fre-
quencies by securing a very tight initial interface of the
sub-urethral cushion. Late infections in the port region
situated in the left lower abdomen are to be expected as
the actual modification of the scrotal port implantation
has an effect on the infection rate. Infections occur uni-
localized or bi-localized. The perineal infection en-
countered was not localized, it was accompanied by other
problems (including a defect of the sub-urethral cushion,
port site infection and urinary tract erosion). Any port site
infection increases the risk of perineal infection. The
eventual result of the infection was explantation. An
analysis of causes for explantation showsmany variables
(Table 2). The port site infection was not the only cause
of the explantation (of only the port), the infection was
aggravated by the defect of the sub-urethral cushion,
perineal pain and urinary tract erosion. It is essential to
note combinations and concomitant problems. It is of
critical importance to note that the simultaneous infec-
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Table 4: Comparison of the respective therapeutic possibilities for the treatment of stress incontinence

tions indicate different locations, not a primary infection
site that caused progressive infection. Themean implant-
ation period of the system before required explantation
was nine months (274.5 days).

Only one patient showed a port site infection within four
weeks of implantation. Despite the port site infection that
required removal of the port, we resolved the continence
problems for the particular patient. The problem required
mere removal of the port, followed by shortening and
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filling the catheter. Such cases always pose the risk of
descending infection. The situation applies to both recur-
ring port site infections and patients that refuse further
surgery. At the very least, the system can no longer be
adjusted once continence is maintained. Hoda et al. [12]
explanted an entire system affected by infection and re-
implanted a new ATOMS® system three months later.
Problems relating to the consequences of previous radi-
ation of the small pelvic area following surgical interven-
tion relating to incontinence are well known. As such, the
specific sphincter replacement systems (InVance® and
Pro-Act®) are contra-indicated for the treatment of such
patients [9], [13], [14]. To date available analyses of the
therapeutic results of the ATOMS® system show no signi-
ficant effects of radiation on the system [12]. In terms of
the explantations rate we can confirm this advantage of
the ATOMS® system. There is no statistical connection
within the sub-group analysis.
Of the group that required explantation, 4/11 (36.4%) of
the patients suffered from incontinence.
In severely obese patients it may be difficult to feel and
adjust the port anchored to the fascia. In other patients
we noticed a dip in the port that obscured pricking. In
such cases the newly obtainable scrotal port could provide
a functional solution.
Total explantation was required for 2/11 patients, be-
cause the transurethral cushion provided no clearly im-
proved continence, despite the achieved filling volume.
Problems relating to long-lasting post-operative pain
(Table 2) in the perineal area, after the implantation of
the ATOMS® system, are particularly varied.
In the group, 10/34 patients (29.4%) complained of
continued pain in the perineal region lasting more than
four weeks after implantation. In the multi-centric study
by Hoda et al. [12] patients complained only of temporary
pain or sensitivity issues (68.7% of patients), but the as-
sociated pain did not lead to explantation. In our group,
2/11 patients suffered such symptomatic pain that be-
came essential to remove the implants. Due to the pain,
one patient refused additional occlusion of the system.
It is understandable, because the compression pressure
within the urinary tract increases.
Eventually the cushion changes shape (it takes on a bal-
loon shape) because of the dorsal and ventral pressure
on the tissue. It seems as if a high filling volume leads to
a clearly reduced increase in continence in cases of a
very high proportional increase in pain. At the upper filling
volume limits there is no material increase in continence
and one should therefore assume that the system has
failed. In such cases it is reasonable to recommend ex-
plantation and to opt for a circular system. Adjustment
should not increase residual urinary volume to >100 ml
as that will not increase the patient’s pain to intolerable
levels.
The effects of the filling volumes on pain symptomatics,
continence rates and the effects of filling volumes com-
pared to the pre-operative degree of incontinence require
further investigation.

The defining advantage of the sling system compared to
an artificial sphincter is that miction is possible without
system manipulation. As such the system is particularly
beneficial in patients with limited manual or mental abil-
ities. Although available literature often refers to the ad-
vantage that the ATOMS® system does not necessarily
require revision surgery due to mechanical failure as
compared to those required for artificial sphincters [15]
it is important to note that three patients in our collective
patient group experienced problems relating to defective
ATOMS® system sub-urethral cushions.
An actual overview of the success rates and problems
experienced with therapy options offered by competitors
in the market is shown in Table 4.

Relevance in practice
There are various systems available for the treatment of
male stress urinary incontinence. Compared to the artifi-
cial sphincter, the ATOMS® system allows simple adjust-
ment and a simple surgical technique. The system does
not depend on manual or mental ability for day-to-day
management. The main advantage compared to other
systems is the non-invasive, uncomplicated adjustability.
However, according to our data it is imperative to note
the relative high onset rate of late infections and the high
explantation requirement rate. For now, the artificial
sphincter remains the “Gold Standard” within the applic-
ation limits (patient suitability) and the well-known related
long-term problems.
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