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ORIGINAL CLINICAL ARTICLE

Artificial urinary sphincter or a second adjustable
transobturator male system offer equivalent outcomes in
patients whom required revision on the initial ATOMS
device: An international multi‐institutional experience
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Abstract
Aim: To evaluate treatment options after surgical revision of adjustable
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transobturator male system (ATOMS) and the results of further incontinence
implantation.
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Materials and Methods: A retrospective multicenter study evaluating patients
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with surgical revision of ATOMS in academic institutions. Causes and factors
affecting revision‐free interval were studied and also the frequency of device
explant and placement of second ATOMS or artificial urinary sphincter (AUS)
at surgeon discretion. Operative results, complications (Clavien–Dindo), and
efficacy (postoperative pad‐test, pad‐count, patient satisfaction, and patient
global impression of improvement [PGI‐I scale]) of each treatment option were
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compared.
Results: Seventy‐eight out of 902 patients (8.65%) with ATOMS underwent
surgical revision at 4.1 ± 2.4 years mean follow‐up and 75 (8.3%) were explanted. The main causes for revision included persistence of incontinence
(35.9%) and scrotal port erosion (34.6%). Independent risk factors of the
shortened revision‐free interval were previous anti‐incontinence surgery (HR,
1.83; 95% CI, 1.06–3.16; p = 0.007) and port erosion (HR, 1.83; 95%
CI, 1.06–3.16; p = 0.0027). Fifty‐eight (6.4%) received a second implant: 31
repeated ATOMS and 27 AUS. Operative time was longer for AUS (p = .003).
The visual analog scale of pain at hospital discharge (p = 0.837) and postoperative complications (p = 0.154) were equivalent. The predominant cuff
size for AUS was 4.5 cm (59.3%). Mean follow‐up after the second implant was
29.1 ± 25.8 months. Postoperative efficacy of secondary treatment results favored ATOMS based on pad‐test (p = 0.016), pad‐count (p = 0.029), patient
satisfaction (p = 0.04), and PGI‐I (p = 0.025).
Conclusions: ATOMS surgical revision due to different reasons generally
leads to device explant. Rescue treatment is possible with ATOMS or AUS.
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No difference in postoperative complications was detected between secondary
devices, but efficacy favors repeating ATOMS implantation.
KEYWORDS

adjustable transobturator male system, artificial urinary sphincter, male stress incontinence,
second implant, surgical revision
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INTRODUCTION

Among the many different surgical options for the treatment of persistent male stress urinary incontinence the
adjustable transobturator male system (ATOMS) is gaining use, mainly because of its simplicity and good results.
This device is placed through transobturator passage and
after placement compresses the bulbar urethra only on its
ventral side thus preserving urethral vascularization. It
requires no manipulation by the patient and can be adjusted postoperatively in the office by simple port injection
without the need for anesthesia. Several multicentre studies performed in Europe and Canada give conclusive
evidence that ATOMS is an effective option to treat post‐
prostatectomy incontinence.1–5 Also, patient‐reported
outcomes support its use.6–8 A systematic review and
meta‐analysis regarding published data revealed that
treatment with ATOMS resulted in 67% dryness, 90%
improvement, and 5.8% explant at a standardized mean
follow‐up of 20.9 months.9 Indirect comparison with other
adjustable systems such as ProACT or male REEMEX
favored ATOMS, both in terms of effectiveness and
safety.10,11
As ATOMS is not easily susceptible to mechanical
problems, postoperative complications are mainly expected to be caused by infections or scrotal skin erosions
and to a lesser extent the persistence of severe baseline
incontinence.12 However, studies with a long‐term
follow‐up that clarify the durability of the device in the
long‐term are scarce.2,12 We have conducted a multicentre study with the intention to better evaluate the
surgical revision and explant rate of patients treated with
ATOMS system in a large population of patients, and also
evaluate options of secondary treatment and clarify the
role and results of repeated ATOMS or artificial urinary
sphincter (AUS) implant.
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2.1

MATERIALS A ND METHODS
| Subjects

This study was approved by Institutional Review Board.
Patients from nine academic institutions undergoing

surgical revision of ATOMS (A.M.I.) between October
2010 and May 2020 were registered into an electronic
case report form (eCRF) by study participants. These
patients came from a total series of 902 consecutive cases
implanted with ATOMS for post‐prostatectomy incontinence in the same institutions from February 2010 to
December 2019. Inclusion criteria was a need for surgical
revision of ATOMS. No patient was lost to follow‐up.
Relevant clinical information associated with surgical
revision, and eventually device explant and secondary
implant was registered. The minimum follow‐up after
the second implant was 3 months. The institutions involved are all centers with a large experience in the
treatment of male stress incontinence that implant both
ATOMS and AUS on a regular basis.

2.2 | Study endpoints
objectives were the evaluation of the causes of surgical
revision and factors affecting revision‐free interval since
the first ATOMS implant. The co‐primary objective was
the description of secondary treatments after the device
explant. A non‐randomized retrospective comparison
with emphasis on the safety and efficacy of salvage
treatment modalities (redo ATOMS or AUS) options was
performed.

2.3 | Variables evaluated
Data registered in eCRF included patients' baseline
characteristics and date of first ATOMS implant, preoperative, operative, and postoperative data including
continence status, complications, date, and reason for
surgical revision, whether device explant was needed and
date, and also if a second device was placed, which one
(redo ATOMS or AUS) and date of the second implant.
Operative data of the second implant registered included
operative time and intraoperative complications. Postoperative results included visual analog scale (VAS) scale
for pain at hospital discharge, number and severity of
postoperative complications within 90 days according to
Clavien–Dindo classification, 24‐h pad‐test, 24‐h pad‐count,
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patient satisfaction registered in a yes/no fashion, and
patient global impression of improvement (PGI‐I) scale,
evaluated as 1, “very much better;” 2, “much better;”
3, “slightly better;” 4, “without change;” 5, “a bit worse;”
6, “much worse;” 7, “very much worse.” Incontinence
severity was classified based on 24 h pad‐count as mild if
pad‐count was 1–2 pads/day, moderate 3–5 pads/day, and
severe >5 pads/day. All patients were updated to August
2020, and the mean follow‐up after the second implant was
29.1 ± 25.8 months.

3

capsule laterally on both sides of the urethra, thus facilitating urethrolysis. The cuff is placed around the urethra
without the need to dissect it from surrounding tissues and
can be covered by the capsule wall (Figure 1). The rest of
the surgical technique parallels that of a perineal AUS.
Transcorporeal cuff placement can be used when there is
abundant fibrosis around the bulbar urethra. No specific
decision process was used to determine which implant was
used as a second choice (ATOMS or AUS).

2.5 | Statistical analysis
2.4

| Surgical method

For ATOMS explantation a 14F Foley catheter was placed
to facilitate urethral location and a midline perineal incision made until opening the capsule covering the ATOMS
cushion. Then, the ATOMS cushion was deflated completely by port puncture and the polypropylene sutures
that tie the mesh to the cushion on both sides were cut to
facilitate the movement of the silicone structure and expose laterally the cranial origin of the polypropylene mesh
arms on each side. The mesh arms were cut with scissors
on both sides at the point the mesh enters the obturator
muscle. No effort was made to eliminate the mesh integrated within the obturator muscle. Then the cushion
was mobilized and the tube and port extracted.
A second implant can be performed simultaneously or
deferred, but in cases of device infection or contamination
after port erosion delayed implant surgery was preferred.
For a second ATOMS implant, the surgical technique is
very similar to the original one comprehensively elsewhere.
However, for AUS placement at the time of ATOMS explant, it is advisable to dissect the bulbar urethra with
surrounding structures after longitudinal incision of the

FIGURE 1

Mean and standard deviation (SD) or median and interquartile range (IQR) were calculated for quantitative
variables and qualitative ones were described using
absolute and relative frequencies. Paired t test or
Wilcoxon's rank‐sum test was used to compare
continuous variables. Cochran–Armitage trend test and
χ² contingency test or Fisher exact test were performed
to compare categorical variables. Factors affecting
surgical revision free‐interval were evaluated using the
Kaplan–Meier analysis method with significance
evaluated by a two‐sided log‐rank test. Multivariate
analysis was performed by Cox regression. A p < 0.05
was considered significant. The statistical analysis was
performed using Statistical Analysis System 9.4 (SAS
Institute Inc.).

3 | R ES U L T S
The flowchart of patients in the study is shown in
Figure 2. Seventy‐eight consecutive patients with surgical
revision of ATOMS from a total number of 902 patients

Surgical field of ATOMS explant (A) and simultaneous AMS800 implant (B). ATOMS, adjustable transobturator male system
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implanted (8.65%) were included in this retrospective
study. Mean follow‐up since first ATOMS surgery was
4.1 ± 2.4 years. In 75 patients (8.3%) the device was explanted, immediately in 69 (88.5%) or at a later date in 6
(7.7%). Only in three patients (3.8%) the surgical revision
did not lead to device explant. Fifty‐eight patients (6.4%)
received a second implant, 31 (53.5%) repeated ATOMS
and 27 (46.5%) received an AMS800 AUS. In 23 cases
explant and second implant were simultaneous (10 s
ATOMS and 13 AUS). In 35 (21 s ATOMS and 14 AUS)
the second implant was metachronous, at a median 245
(218 IQR, range 71–950) days after the explant. Mean
follow‐up after the second implant was 29.1 ± 25.8 (range
4–100) months and three cases with a second implant
(5.2%) needed a repeat explant.

FIGURE 2

Flowchart of patients included in the study

ET AL.

3.1 | Surgical revision of ATOMS
Table 1 summarizes the baseline, operative, and postoperative data of the 78 patients included in the study. A
constant observation at the time of explant is the lack of
urethral atrophy, even when the first implant was placed
very long‐time ago (Figure 3). The mean age at ATOMS
implantation was 69.1 ± 6.4 years. Incontinence was due
to radical prostatectomy in 69 (88.5%), TUR‐P in 5 (6.4%),
and other modalities of prostate ablative surgery in 4
(5.1%). Radiotherapy had been used in 17 (21.8%), and
the previous anti‐incontinence device in 21 (26.9%).
All centers involved in the study implanted both AUS
and ATOMS for a long time, except for one center that
implanted mainly AUS and ATOMS only more recently.

ANGULO

|

ET AL.

T A B L E 1 Data of patients
undergoing surgical revision of
ATOMS (n = 78)

Baseline data
Age, years, mean + SD (range)

69.1 + 6.4 (51–83)

Previous anti‐incontinence device, n (%)

21 (26.9)

Previous radiation, n (%)

33 (42.3)

Previous treatment of urethral strictures, n (%)

18 (23.1)

Previous treatment of bladder neck contracture, n (%)

10 (13)

Body mass index, mean ± SD (range)

27.9 ± 4 (20.6–40.4)

Grade of obesity, n (%)
Normal weight

17 (21.8)

Pre‐obesity

41 (52.6)

Obesity Class I

16 (20.5)

Obesity Class II

3 (3.8)

Obesity Class III

1 (1.3)

Severity of incontinence, n (%)
Mild (1–2 pads/day)

4 (5.1)

Moderate (3–5 pads/day)

39 (50)

Severe (>5 pads/day)

35 (44.9)

24‐h pad count, n, mean + SD (range)

5.65 + 2.6 (1–15)

24‐h pad test, ml, mean + SD (range)

763.3 + 476.2 (80–2200)

Operative data
Operative time, min, mean + SD (range)

68.3 + 19.7 (25–135)

Perioperative complication, n (%)

3 (3.85)

VAS for pain (0–10), mean ± SD (range)a

2.5 ± 2.5 (0–9)

Postoperative datab
Follow‐up after implant, years, mean + SD (range)

4.1 ± 2.4 (0.3–10)

Total cushion fill volume, ml, mean + SD (range)

20.65 + 17.4 (6–55)

Number of adjustments, n, mean + SD (range)

3.35 + 2.7 (0–12)

Number of adjustments, n (%)
Only intraoperative

13 (16.7)

1–3 postoperative

30 (38.4)

4–5 postoperative

22 (28.2)

6 or more postoperative
Postoperative complications, n (%)

13 (16.7)
27 (34.6)

Severity of incontinence, n (%)
None (0 pads/day)

23 (29.5)

Mild (1–2 pads/day)

28 (35.9)

Moderate (3–5 pads/day)

20 (25.6)

Severe (>5 pads/day)

7 (9)

24‐h pad count, n, mean + SD (range)

2.5 ± 2.5 (0–9)

24‐h pad test, ml, mean + SD (range)

221.6 ± 308 (0–1200)

Satisfaction with the device, n (%)

49 (63.6)

PGI‐I scale, n (%)
Very much better

18 (23)

Much better

25 (32.1)

Better

21 (26.9)

Same as before

13 (16.7)

Very much worse

1 (1.3)

Abbreviations: ATOMS, adjustable transobturator male system; PGI‐I, patient global impression of
improvement; SD, standard deviation.
a

VAS, visual analogue scale at hospital discharge.

b

Postoperative results evaluated once adjustment was considered complete.
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F I G U R E 3 A view of the urethra surrounded by corpus
spongiosum confirms lack of urethral atrophy after ATOMS
explant. ATOMS, adjustable transobturator male system

However, the case load of both devices was variable among
institutions. The number of AUS implanted varied from 2 to
28 per year (median 15; IQR 17); being three centers low
case‐load (<10 implants per year) and 6 high case‐load
(≥10 per year). Similarly, the number of ATOMS implanted
varied from 5 to 30 per year (median 8; IQR 12). According
to the same Criteria 3 were low case‐load for ATOMS
(<10 cases per year) and 6 high case‐load (≥10 per year).
Excluding the center that started to implant ATOMS recently, there were no differences in median revision rate per
center comparing high (median 7.8; IQR 2.5) versus low
(median 5; IQR 6) ATOMS case‐load (p = 0.653).
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Complications within the first 90 days after surgery
according to Clavien–Dindo occurred in 27 (34.6%): 13
(16.7%) Grade I, 2 (2.5%) Grade II, and 12 (15.4%) Grade III.
In order of relative frequency among complications, 12
(44.4%) suffered perineal pain, 8 (29.6%) device infection, 2
(7.4%) scrotal port erosion, 2 (7.4%) perineal hematoma, 1
(3.7%) wound dehiscence, 1 (3.7%) urinary retention and 1
(3.7%) orchitis. One of the cases with device infection had a
simultaneous scrotal abscess. From postoperative day 91 to
last follow‐up port erosion occurred in 25 additional cases,
6 of them also with active signs of infection, and device
infection without scrotal port erosion in 10 more. One of
the cases with infection after 90 days was the patient with
the previous orchitis. Urethral stricture recurrence took
place in another case suffering late urinary retention and
needing urethral dilatation. Another patient with former
radiation developed invasive bladder cancer and was treated with ATOMS removal and urinary diversion.

3.2 | Cause of surgical revision
Persistence of bothering incontinence was the commonest
cause of surgical revision in 28 cases (35.9%). Worsening of
incontinence occurred after initial resolution in 5 (6.4%),
due to dislocation of ATOMS in 3, traumatic rupture of the
cushion in one, and inguinal port recurrent leakage in
another. The second most common cause for surgical revision during follow‐up was scrotal port erosion in 27
(34.6%) (Figure 4), often leading to bacterial contamination

F I G U R E 4 Scrotal port erosion in patients with ATOMS: (A) incipient erosion; (B) overt erosion with port
extrusion. ATOMS, adjustable transobturator male system
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and suppuration. Erosion was very incipient and the port
was not exposed to the skin in four cases. Surgical revision
with port tube ligation was successful to avoid explant with
the device already adjusted in two of them, and this approach represents a “therapeutic attempt” in selected cases.
All the other devices with port erosion were explanted. The
remaining 23 (29.5%) underwent a surgical revision for
several different perineal complications. Globally, device
infection without port skin erosion occurred in 18 (23.1%),
causing scrotal swelling and later suppuration, always
leading to explant. Other local complications requiring
surgical review included hematoma, wound dehiscence,
keloid scar, and perineal pain. Infective complications
never evolved into sepsis.
Table 2 summarizes the characteristics of the patients
and their outcome when they were implanted with the
initial ATOMS regarding the pattern of surgical revision.
Time from ATOMS implant to revision was shorter in

TABLE 2

patients with port erosion (p = 0.007). Persistent incontinence occurred in older patients (p = 0.038). As can be
expected, both baseline (p = 0.01) and postoperative
(p < 0.001) incontinence severity were higher in patients
revised for bothering incontinence, and satisfaction rate
was lower (p < 0.001). Patients undergoing revision for port
erosion and other complications scored PGI‐I “very much
better” or “much better” more frequently than those revised for persistent incontinence (p < 0.001). Also, the VAS
scale for pain during admission was higher in patients that
later had port erosion and other complications (p = 0.043).
To evaluate the risk and significance of chronic pain
after ATOMS placement, some degree of perineal pain
was registered as postoperative complication within
3 months after surgery in 12 patients undergoing surgical
revision (15.4%); however, persistent pain was the main
cause of revision in only two patients (2.6%). Additionally, six patients (7.7%) revised for other causes

Characteristics of patients according to the main cause of surgical revision (n = 78)
Persistent incontinence

Port erosion

Other complications

(n = 28)

(n = 27)

(n = 23)

p value

Baseline data
Time to revision, months, median ± IQR

26 ± 32 (4–92)

8 ± 13 (0–41)

10 ± 38 (1–82)

0.007

Age at revision, years, median ± IQR

77.5 ± 9 (58–86)

71 ± 9 (51–82)

74 ± 9 (62–85)

0.038

Previous device before ATOMS, n (%)

7 (25)

8 (29.6)

6 (26.1)

0.949

Radiation before ATOMS, n (%)

16 (57.1)

9 (33.3)

8 (34.8)

0.15

Previous urethral stricture, n (%)

6 (21.4)

5 (18.5)

7 (30.4)

0.63

Body mass index, median ± IQR

28 ± 6.2 (22.9–40.4)

26.8 ± 3.2 (20.6–37)

27 ± 5 (21.3–34)

0.435

24‐h pad‐test, ml, median ± IQR

640 ± 520 (80–2200)

620 ± 600 (80–1500)

640 ± 500 (180–1600)

0.798

24‐h pad‐count, n, median ± IQR

5 ± 5 (1–15)

4 ± 3 (2–10)

6 ± 2 (1–10)

0.217

Operative data
Surgical time, minutes, median ± IQR

70 ± 18 (53–135)

59 ± 20 (25–120)

72.5 ± 20 (40‐90)

0.055

Cushion fill volume, ml, median ± IQR

25 ± 3 (6–41)

13 ± 9 (6–55)

14 ± 12 (6–26)

<0.001

5 ± 2 (0–12)

1 ± 2 (0–9)

2 ± 4 (0–9)

<0.001

1 ± 2.5 (0–9)

2 ± 3 (0–9)

3 ± 4 (0–6)

0.043

7 (25)

24 (92.3)

18 (78.3)

Number of adjustments, n (%)
VAS (0–10) during admission, median ± IQR

a

b

Postoperative data (**)
Satisfaction with device, n (%)
PGI‐I score, n (%)
Very much better

2 (7.15)

9 (33.3)

Much better

3 (10.7)

14 (51.9)

7 (30.4)
8 (34.8)

Better

13 (46.4)

2 (7.4)

6 (26.1)

Same as before

9 (32.15)

2 (7.4)

2 (8.7)

Very much worse

1 (3.6)

0 (0)

0 (0)

24‐h pad test, ml, median ± IQR

375 ± 480 (0–1200)

20 ± 100 (0–620)

45 ± 100 (0–1200)

24‐h pad count, n, median ± IQR

3.5 ± 3 (0–7)

1 ± 2 (0–6)

1 ± 2 (0–9)

<0.001

Postoperative complications (0–90 days), n (%)

3 (10.7)

11 (40.7)

13 (56.5)

0.001

Abbreviations: ATOMS, adjustable transobturator male system; IQR, interquartile range; PGI‐I, patient global impression of improvement.
VAS, visual analogue scale at hospital discharge.

b

<0.001
<0.001

Note: Bold values are statistically significant differences.
a

Postoperative results evaluated once adjustment was considered complete.
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F I G U R E 5 Kaplan–Meier analysis of surgical revision‐free interval: (A) stratification according to the previous anti‐incontinence device
(log‐rank, p = 0.007); (B) stratification according to the cause or revision (log‐rank, p = 0.0027)

(port erosion, infection, ineffectiveness) also complained
of persistent pain at the time of ATOMS explant. Globally, among the 902 ATOMS, implants screened chronic
pain can be considered responsible for device explant in
less than 1% of the patients.

3.3

| Revision‐free interval evaluation

Surgical revision was performed at a mean 23.9 ± 24.3
(range 0–108) months after implant. Kaplan–Meier curves
confirmed shortened revision‐free interval for patients that
had been treated with previous anti‐incontinence devices
(log‐rank, p = 0.007) and also for patients suffering port
erosion compared to other causes of revision (log‐rank,
p = 0.0027) (Figure 5). Other factors evaluated including
patient age (log‐rank, p = .872), presence of postoperative
complications (long‐rank, p = 0.96), baseline incontinence
severity (log‐rank, p = 0.28), and previous radiation (log‐
rank, p = 0.89) did not affect the time to surgical revision.
Cox proportional hazard multivariable analysis demonstrated an increased risk of surgical revision for patients with previous anti‐incontinence therapy before
ATOMS (HR, 1.83; 95% CI, 1.06–3.16) and for patients
suffering port‐erosion compared to patients undergoing
surgical revision for persistent incontinence (HR, 2.36;
95% CI, 1.34–4.15). Both were independent determinants
of earlier surgical revision.

3.4

| Second implant after ATOMS

The decision to place a second implant was taken after
balancing the surgeon's preference and the patient's

opinion. Seventeen patients (21.8% of the surgically
revised) decided not to receive a second implant during
follow‐up, and these were patients with lower postoperative pad‐test (p = 0.046), higher median postoperative VAS of pain (p = 0.0005), and a higher rate of
postoperative complications (p = 0.006) than the rest.
Fifty‐eight patients (74.4% of the surgically revised)
received a secondary implant, either repeated ATOMS
(n = 31) or AUS (n = 27). Distribution of the type of device used for the second implant was associated to institution case‐load for each device. The decision to place
a second ATOMS was more likely in centers with higher
ATOMS case‐load (χ²; p = 0.031), while decision to place
an AUS was predominant in centers with higher AUS
case‐load (χ²; p = 0.011) (Figure 6).
Table 3 summarizes baseline characteristics, operative
and postoperative results of the population that received a
second implant. Regarding preoperative data, the age at the
time of the second implant was lower in patients with redo
ATOMS (p = 0.012). Patients undergoing surgical revision
for port erosion were treated more frequently with second
ATOMS and those with persistent incontinence after first
ATOMS with AUS, but without reaching statistical significance (p = 0.09). The severity of incontinence was also
equivalent and distributed as 3.2% mild, 45.2% moderate
and 51.6% severe for repeat ATOMS and 3.7% mild, 40.7%
moderate, and 55.6% severe in the AUS group (Fisher exact
test, p = 0.895), in accordance also with equivalent pad‐test
and pad‐count before the second implant.
Operative time was longer for AUS (p = 0.003), with a
median 12 min difference. VAS of pain at hospital discharge, perioperative and postoperative complications
were equivalent for repeat ATOMS and AUS. A median
number of fillings for ATOMS was 2 ± 3 and a total filling

ANGULO
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F I G U R E 6 Association between the type of device used for the second implant and institution case‐load for each device. The decision to place
a second ATOMS was more likely in centers with higher ATOMS case‐load (χ²; p = 0.031), while the decision to place an AUS was predominant in
centers with higher AUS case‐load (χ²; p = 0.011). ATOMS, adjustable transobturator male system; AUS, artificial urinary sphincter

volume 14 ± 8 ml. The cuff size used for AUS ranged
from 4.0 to 5.5 cm: 4 (14.8%) 4.0 cm, 16 (59.3%) 4.5 cm,
6 (22.2%) 5 cm, and 1 (3.7%) 5.5 cm. The cuff location was
bulbar in 22 (81.5%) and transcorporeal in 5 (18.5%).
Postoperative incontinence with second ATOMS was
none (total dryness) in 18 (58.1%), mild 11 (35.5%),
moderate 1 (3.2%) and severe 1 (3.2%); while incontinence severity after AUS was none in 6 (22.2%), mild 19
(70.4%) and moderate 2 (7.4%) (Fisher test, p = 0.009).
Efficacy results also favored repeated ATOMS over AUS,
based both on the difference of postoperative pad‐test
(p =0.016) and pad‐count (p = 0.029) between the two
devices. These results go in accordance with patient‐
reported outcome measurements. Patient satisfaction
was higher for the second ATOMS (p = 0.041) and
median PGI‐I lower (p = 0.025). The distribution of PGI‐I
score for ATOMS was “very much better” in 21 (67.7%),
“much better” 8 (25.8%), “better” 1 (3.2%) and “same as
before” 1 (3.2%); while for AUS it was “very much better”
in 12 (44.4%), “much better” 5 (18.5%), “better” 9 (33.3%)
and “same as before” 1 (3.7%) (Fisher test, p = 0.012).
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DISCUSSION

AUS (AMS800) benefit of many years of use without opponents. As a consequence, it was natural to transform AUS
into the gold‐standard treatment for post‐prostatectomy

incontinence. Nevertheless, critical reviews of AUS outcomes and complications from Europe and the United
States put that position in question. Recently 58% overall
dryness and 30.7% surgical revision at 32 months of primary
AUS implantation were reported.13 A critical systematic
review confirmed that reintervention occurred in 26%, due
to infection and urethral erosion in 8.5%, mechanical failure
in 6.2%, and urethral atrophy in 7.9%.14 European data from
the DOMINO study revealed an explant rate of 23.4% within
1‐year with the AMS800 model and these results may depend, at least in part, on the volume experience with AUS of
each participant center.15,16
North American studies with very large numbers on
AUS also confirm the need for secondary surgery in 35%
of the cases in the long‐term,17 and these figures are even
worse when risk factors for revision accumulate, such as
pelvic radiation and former urethroplasty.18,19 Another
study gave worse device survival for younger patients,
penoscrotal approach, and tandem cuff.20 The options of
surgical revision of AUS traditionally include cuff
downsizing or relocation, modification of the pressure
regulating balloon, urethral wrapping, and addition of a
tandem cuff.21 Globally speaking treatment success of
AUS varies a lot depending on the definition used for
“success.” When patient‐reported outcomes are taken
into account most classify the implant as beneficial, but
only 15% report zero pad‐use.22 Very recent data confirm
a high prevalence of cognitive impairment among AUS
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Data of patients undergoing secondary implantation (n = 58) and comparison between devices
Total (n = 58)

Redo
ATOMS (n = 31)

AUS (n = 27)

p value

Age at second implant, years, median ± IQR

69 ± 9 (51–82)

66 ± 8 (51–82)

72 ± 10 (59‐80)

0.012

Time since first ATOMS, months, median ± IQR

22.5 ± 30 (5–92)

22 ± 31 (5–92)

23 ± 30 (8–82)

0.756
0.09

Baseline data

Cause of surgical revision, n (%)
Persistent incontinence

26 (44.8)

11 (35.5)

15 (55.6)

Port erosion

19 (32.8)

14 (45.2)

5 (18.5)

Other

7 (25.9)

13 (22.4)

6 (19.3)

Previous device before first ATOMS, n (%)

14 (24.1)

7 (22.6)

7 (25.9)

1.0

Radiation before first ATOMS, n (%)

31 (53.45)

14 (45.2)

17 (63)

0.198

Previous urethral stricture, n (%)

11 (19)

25 (80.65)

22 (81.5)

1.0

Body mass index, median ± IQR

27.3 ± 5.7 (20–40.4)

28 ± 6 (20–34.8)

27.1 ± 6.9 (22.9–40.4)

0.852

Pad‐test before second implant, ml, median ± IQR

640 ±520 (80–1600)

620 ± 600 (80–1500)

640 ± 500 (180–1600)

0.798

Pad‐count before second implant, n, median ± IQR

5 ± 5 (1–10)

4 ± 3 (2–10)

6 ± 2 (1–10)

0.217

Operative data
Surgical time, minutes, median ± IQR

89 ± 34 (50–190)

78 ± 24 (50–135)

90 ± 42 (72–190)

0.003

Perioperative complications, n (%)

1 (1.7)

0 (0)

1 (3.7)

0.466

VAS (0–10) during admission, median ± IQRa

1.5 ± 3 (0–6)

2 ± 1 (0–5)

1 ± 3 (0–6)

0.837

Satisfaction with second device, n (%)

54 (93.1)

31 (100)

23 (85.2)

0.041

PGI‐I with second device, median ± IQR

1 ± 1 (1–4)

1 ± 1 (1–4)

2 ± 2 (1–4)

0.025

24‐h pad test at adjustment, ml, median ± IQR

22.5 ± 60 (0–600)

5 ± 50 (0–600)

30 ± 55 (0–340)

0.016

24‐h pad count at adjustment, n, median ± IQR

1 ± 1 (0–6)

0 ± 1 (0–6)

1 ± 1 (0–3)

0.029

Postoperative complications, n (%)

9 (15.5)

7 (22.6)

2 (7.4)

0.154

Follow‐up after second device, months,
median ± IQR

18 ± 37 (4–100)

21 ± 56 (4–100)

17 ± 24 (5–59)

0.1

Postoperative data

b

Note: Bold values are statistically significant differences.
Abbreviations: ATOMS, adjustable transobturator male system; AUS, artificial urinary sphincter; IQR, interquartile range; PGI‐I, patient global impression of
improvement.
a

VAS, visual analogue scale at hospital discharge.

b

Postoperative results evaluated once adjustment was considered complete.

misusers with 31% of the patients with 75‐years mean age
not cycling AUS with every void.23
With this dark horizon ahead, it is not surprising that
patients prefer slings over AUS whenever possible.24 In
particular, adjustable slings that need no manipulation to
overcome cognitive and dexterity issues and offer results
approaching or even overtaking those of AUS are increasingly used.25–28 Moreover, optimal patient selection
based on functional voiding parameters may further
improve the functional outcomes of the ATOMS device.29
However, there is very limited experience upon the secondary use of ATOMS.30 Also, its explant rate is variable
in the literature and ranges between 2% and 30.5%, according to follow‐up length and the proportion of patients included with device generations other than the
actual silicone‐covered scrotal port (SSP).11,31 The explant rate for SSP ATOMS in the Iberian study at 5‐years

mean follow‐up was 11.6% and the main causes of revision were inefficacy and scrotal port erosion (40% each of
them). Independent risk‐factors for explant were baseline
incontinence severity (>5 pads/day), complications, and
irradiation.12
Our new study confirmed a surgical revision rate of
8.65% at 4‐years, with a mean time between first implant
and revision reached 2‐years. Revision rate increases
with follow‐up,3,12 but does not seem to depend too
much on case load. The continence results in this cohort
of patients with ATOMS needing surgical revision are
worse than the results reported in the literature for the
general ATOMS experience,9 as can be expected in a
population with accumulated failure for different reasons. Persistence of incontinence was the leading cause
of revision closely followed by port erosion, the most
devastating complication of this device.31,32 Port erosion
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was an early cause of revision compared to persistence of
incontinence and tended to occur in younger patients.
Being an avoidable cause of revision, surgeons should
put great care during scrotal port placement, by not
leaving the scrotal port too close to the dartos fascia.12
Chronic pain is considered one of the most bothering
complications of ATOMS and can obscure patient satisfaction despite reaching continence.8 However, the
real incidence of disturbing and persisting pain is really
unknown. According to our numbers, persistent pain
leading to explant is rare. Postoperative pain at the time
of the first implant was higher in patients later needing
surgical revision for port erosion or other local complications. Future investigation should specifically evaluate
whether early postoperative pain could be a marker of
complications and increased risk to ATOMS revision.
Patients with persistent incontinence after ATOMS adjustment were less satisfied despite their rate of postoperative complications was lower. A previous history of
an anti‐incontinence device before the ATOMS implant
was definitely another factor for earlier revision.
In our experience 77% of the patients with ATOMS
explant pursued another anti‐incontinence device and
the choices were redo ATOMS or AUS.12 Secondary
treatment can be simultaneous to explant, provided there
is no active sign of infection. From the surgical perspective redo ATOMS implied less surgical time. If an
AUS was elected, then as urethral atrophy was not observed after ATOMS explant, a 4.5 cm cuff was the most
commonly used and the smaller size of 3.5 cm was never
used. Occasionally, the cuff was placed transcorporal to
avoid the fibrotic perineal field. The comparison of
postoperative results of repeat ATOMS and AUS was
possible, given equivalent baseline characteristics except
for patient age. The median age of redo ATOMS was
lower, possibly because port erosion took place at a
younger age as well and this population mostly preferred
to repeat ATOMS. Postoperative results based both on
significant pad‐count and pad‐test reduction, and also
better patient‐reported outcomes, favored redo ATOMS.
In this context, the final data of the Master trial which
compares AUS and slings have been eagerly waited.
One may wonder how a second ATOMS can work if a
patient has persistent incontinence after a previous
ATOMS, but this is not a paradox. On the one hand, the
population of patients achieving dryness but suffering
port erosion or device infection tends to be explanted and
treated with a second ATOMS, both because of patient
and surgeon election. Also, patients with good initial
results but suffering traumatic rupture of the cushion or
cushion dislocation can be effectively rescued by a repeat
ATOMS device. Not less interestingly, in some patients
with residual sphincteric function not becoming

|

11

continent after the first surgery the surgical technique of
ATOMS placement can be optimized occasionally in a
repeat scenario. Some examples are a loose not firmly‐
tight device, or an asymmetrically‐placed one because
the obturator passage has not been properly balanced on
both sides. These examples give a similar result, a device
apparently well located but not effectively compressing
the bulbar urethra, which allows technique optimization
by repeat surgery. On the other hand, a patient without
residual sphincteric function could have been best treated with an AUS and will not benefit from a repeat
ATOMS implant. Also, patients with bothering complications tend to choose a different device.
The lack of defined criteria on what device to use as
rescue treatment is one of the limitations of the comparison presented in the study. On the one hand, patients
with more severe baseline incontinence due to larger
sphincteric damage very likely tend to be treated with
AUS than redo ATOMS, and this could partly explain the
worse results evidenced in the AUS retreatment group.
On the other hand, experience to use a device or the
other could be another source of bias. However, this is
very unlikely because all centers have demonstrated experience in the use of both devices, and also because we
have shown that institutions tend to give as retreatment
option that with a higher case‐load.
Anyway, the major weakness of the study stands in its
retrospective nature. However, despite this inherent limitation, new evidence on the durability of ATOMS and the
different patterns of ATOMS failure was provided, including novel data on second implant options. Rescue treatment
of a failed ATOMS was possible either with redo ATOMS or
AUS and in our experience, the option to repeat ATOMS
was more efficacious in the short term, although future
prospective comparison of devices may give additional data
on this topic. In the meantime, both surgical rescue options
appear feasible and appropriate and a tailored decision
taking into account the results and complications of the
initial implant seemed advisable. Further evidence with an
increased number of patients and longer follow‐up will help
to optimize the therapeutic decision and also to respond to
the question of whether the results of primary or secondary
ATOMS implantation differ.
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