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Introduction

Depuis sa premiére description en 1973Y, le sphincter urinaire artificiel (SUA) s’est imposé comme le
traitement de référence de I'incontinence urinaire d’effort (IUE) modérée a sévére chez ’lhomme!?,
faisant la preuve de son efficacité® et de sa sécurité®. Pourtant, bien que l'incontinence urinaire
représente un enjeu majeur de santé publique dans la population gériatrique, le SUA reste peu proposé

aux sujets agés.

En 2000, on estime que l'incontinence urinaire touchait prés de 17 millions d’adultes aux Etats-Unis,
générant des dépenses annuelles s’élevant jusqu’a 26 milliards de dollars®, sans compter le co(t
incommensurable des qualités de vie dégradées. En effet, I'incontinence urinaire est identifiée comme un
facteur de risque important de chutes!®, anxiété, dépression”), et est fréquemment citée comme le
facteur principal précipitant vers I'institutionnalisation.®® Malgré cela, de nombreux chirurgiens sont

toujours réticents a I'implantation d’un SUA dans cette population.

A I'heure actuelle, les données de la littérature restent insuffisantes sur le sujet, ne nous permettant pas

de délivrer au patient une information claire et rendant la décision thérapeutique difficile.

En 2007, O’Connor fut le premier a publier une série de SUA implantés chez des hommes agés. Il décrivit
des résultats fonctionnels prometteurs associés a peu de complications. Ce fut soutenu quelques années
plus tard par une autre étude monocentrique qui montra I’'absence d’association entre I'age et les reprises
chirurgicales aprés pose de SUA.? Cependant, une publication plus récente retrouva une association

entre I'4ge et les complications post-opératoires précoces ainsi qu’avec les érosions de matériel.*!

Notre étude a pour objectif principal d’évaluer I'efficacité du SUA sur I'lUE non neurologique des hommes
agés, définis par un dge de 75 ans ou plus a I'implantation du dispositif. Dans un second temps, nous avons
cherché a déterminer l'impact de I'age sur la sécurité et la survie sans reprise chirurgicale apres
implantation du SUA. Enfin, nous avons évalué les facteurs qui pourraient influencer I'efficacité du SUA,
la survie sans reprise chirurgicale ou la survenue d’infection ou érosion de matériel dans la population des

hommes agés.
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Introduction

Le sphincter urinaire artificiel est reconnu comme un traitement de référence de I'incontinence urinaire
d’effort chez I’'homme. Toutefois, il reste peu proposé aux sujets 4gés notamment en raison du manque
de données dont nous disposons sur le sujet. Notre étude a pour objectif d’étudier I'efficacité, la sécurité

et la survie sans reprise chirurgicale du SUA chez ’homme agé non neurologique.
Méthode

Nous avons rétrospectivement étudié le dossier de toutes les implantations de SUA dans 13 centres entre
1991 et 2020. Nous avons comparé |'efficacité, les complications et les reprises chez les sujets de plus de
75 ans (GROUP75+) et de moins de 75 ans (GROUP75-). Notre critére principal était I'efficacité du
traitement évaluée par la continence sociale (zéro a une protection quotidienne). Nous avons réalisé des
analyses de survie sans reprise, et sans érosion spécifiquement. Nous avons également recherché les
facteurs de mauvaise continence postopératoire et de survenue d’érosion par régression logistique ainsi

que les facteurs prédictifs de reprise précoce par modéle de Cox.
Résultats

1233 patients ont été inclus, dont 330 patients dans le GROUP75+. La continence postopératoire était
équivalente (74.4% vs 80.1%, p=0.114). Le GROUP75+ a présenté plus de complications (18.8% vs 12.6%,
p=0.014) mais moins graves (11.8% de grade Clavien-Dindo 2 Illb vs 28.4%, p=0.025). Les courbes de survie
sans reprise étaient comparables (p=0.076). Cependant, le GROUP75+ présentait une moins bonne survie
sans explantation (p<0.0001). Seule I'incontinence post-endourologie ou post-thérapie focale a été
identifiée comme facteur de mauvaise continence postopératoire (OR=0.36, p=0.03). Les facteurs
prédictifs de reprise chirurgicale précoce étaient le volume annuel du centre (HR=1.06, p=0.009) et la
position transcaverneuse de la manchette (HR=2.66, p<0.001). Les facteurs de survenue d’érosion
retrouvés étaient I’age de plus de 75 ans (OR=1.56, p=0.03) et I'exposition a la radiothérapie pelvienne

(OR=1.75, p=0.01).

Conclusion

L'implantation d’'un SUA chez le sujet de plus de 75 ans semble étre une option thérapeutique efficace
pour traiter I'lUE avec peu de risques postopératoires précoces. Toutefois nous avons observé un taux
d’explantations précoces plus élevé, probablement secondaire aux infections et érosions de matériel. Ces
résultats permettent d’enrichir I'information que nous délivrons aux patients et d’argumenter la réflexion

thérapeutique.
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1. Article

EFFICACY, SAFETY AND REOPERATION-FREE SURVIVAL OF ARTIFICIAL
URINARY SPHINCTER IN NONNEUROLOGICAL MALE PATIENTS OVER
75 YEARS OF AGE
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A. Abstract

Purpose
To assess efficacy, safety and reoperation-free survival of male artificial urinary sphincter (AUS) in non

neurological elderly patients, defined as 75 years old or more.

Materials and methods

The charts of all male AUS implantations between 1991 and 2020 at 13 centers were retrospectively
reviewed. We compared patients over 75 years of age (GROUP75+) and under (GROUP75-) at AUS
placement. Our primary endpoint was AUS efficacy assessed by social continence (zero to one pad daily).
We used Kaplan-Meier curves to analyze reoperation-free survival and explantation-free survival
specifically. We searched for risk factors of postoperative incontinence and erosion by logistic regression,

and predictive factors for early reoperation by Cox model.

Results

1233 patients were included with 330 patients in GROUP75+. Postoperative continence was equivalent
(74.4% vs 80.1%, p=0.114). We observed a higher rate of complications in GROUP75+ (18.8% vs 12.6%,
p=0.014) but of lower grade (11.8% of Clavien-Dindo 2lllb vs 28.4%, p=0.025). Overall reoperation-free
survivals were similar (p=0.076). However, GROUP75+ showed a worse explantation-free survival (p<
0.0001). Post endourology or focal therapy incontinence was associated with worse functional results
(OR=0.36, p=0.03). Risk factors of early reoperation were annual caseload (HR=1.06, p=0.009) and
transcorporal cuff (HR=2.66, p<0.001). Risk factors of erosion were age (OR=1.56, p=0.03) and
radiotherapy exposure (OR=1.75, p=0.01).

Conclusions
AUS in elderly patients appears as an effective option to treat stress urinary incontinence with few early

postoperative risks. Yet we observed more explantations, probably due to infections and erosions.

MeSH keywords : Urinary sphincter, Artificial ; Urinary Incontinence, Stress; Lower Urinary Tract

Symptoms ; Geriatrics
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B. Introduction

During the past five decades", artificial urinary sphincter (AUS) has emerged as the gold standard
treatment in moderate to severe male stress urinary incontinence (SUI)? showing consistent data on
efficacy® and safety.® Although urinary incontinence (Ul) is a serious public health issue in geriatric

population, AUS remains poorly used among elderly patients.

In 2000 in the USA, we estimated that Ul affected 17 million adults and generated up to $26 billion annual
expenses®, not including the unmeasurable cost of impaired quality of life. Indeed, Ul is identified as an
important risk factor for falls®, depression, anxiety!”) and is frequently cited as the main precipitating

factor for institutionalization®.

About elderly, literature is scarce. In 2007 O’ Connor et al. were the first to publish a series of AUS
implantations in elderly men.® They described promising functional results with few complications,
supported later by another monocentric study that showed no association between age and reoperations
after AUS.1? But in a recent study, advanced age was found associated with early complications and

explantations.*?

The main objective was to assess AUS efficacy in elderly men, defined as 75 years old or more. Secondly
we sought to determine the role of advanced age in safety and reoperation-free survival after AUS
implantation. Then we evaluated factors that may influence efficacy, reoperation-free survival and

infection/erosion onset.
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C. Patients and methods

Study Design

The charts of all male patients who underwent AUS implantation — primary or not - between 1991 and
2020 at 13 French centers were retrospectively reviewed. A common template for data collection was
provided to all participating centers. The indication for AUS was always moderate to severe SUlL. We

excluded patients with bladder neck cuff implantation and neurogenic incontinence.

An AMS-800 (Boston Scientific™, Massachusetts, USA) device was used in all cases. Due to the multicentric
design of our study, preoperative and postoperative workup, surgical technique as well as geriatric
evaluations were not standardized. A total of 103 different surgeons was involved in the study across 13
university hospitals : most of the procedures were performed by 24 experienced surgeons, the others
were under supervision. Postoperative follow-ups included most of the time a clinical interview with
physical examination, uroflowmetry and post-void residual. Device activation was performed within six

weeks after surgery. Continence was assessed three months after surgery at a clinical interview.

Two groups were formed: patients over 75 (GROUP75+) and under 75 years-old (GROUP75-) at AUS

implantation.

All patients gave their consent and we received an Institutional Review Board approval (IRB No.

CNIL2216559).

Collected Data

Pre-operative data included : age, BMI, Charlson index, ASA score, antiplatelet and anticoagulant intake,
history of pelvic radiotherapy, previous pelvic or incontinence surgery, pre-operative padtest, urodynamic
data and etiology of incontinence. We also collected surgical data such as surgical approach, cuff size and
position, pressure regulating balloon size, institution caseload, intraoperative complication ; and peri-
operative data : hospital stay duration, early postoperative complications and their grade according to the

Clavien-Dindo (CD) classification.
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Post-operative data included social continence status, overall events of reoperation and their type
(revision, replacement or explantation). A revision was defined as any replacement or repositioning of
one or several components of the device when a replacement was the change of the whole device. We
also reported reoperation indications classified as Infection/erosion, Mechanical failure, Non-mechanical
failure and Other. Mechanical failure was referring to fluid loss or defect of any component of the AUS.
Non-mechanical failure was defined as persistent or recurrent SUI despite a normally functioning device.

Other indications included pump or balloon malposition.

Outcomes of Interest

Our primary endpoint was AUS efficacy assessed three months after surgery by postoperative social
continence — the most used outcome in literature - defined as the use of zero to one pad per day. Our
secondary endpoints were early postoperative complications rate (<one month) and reoperations rate

and survival.

Statistical Analysis

Medians and quartiles were reported for quantitative variables. Proportions were reported for qualitative
variables. The Wilcoxon test was used to compare quantative variables, the Fisher exact test for

dichotomous variables and the Kruskall-Wallis test when there were more than 2 groups.

Patients were censored at the time of AUS reoperation or at last review in case of no event. We used the
Kaplan-Meier method to estimate the probability of reoperation-free survival. We plotted the overall

reoperation-free survival and the survival for each reoperation type in both groups.

Multivariable logistic regression was used to identify predictors of postoperative incontinence and risk
factors of infection or erosion. Cox proportional hazard model was performed to seek predictors of
reoperation-free survival. Collinearities were included in the initial model, as well as the factors known

from the existing literature.

We used R statistical software*? for all statistical analyzes. All tests were 2-sided with a significance level

at p <0.05.
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D. Results

Patients Characteristics

Patients with bladder neck cuff implantation (n=8) and neurogenic etiology of incontinence (n=61) were

excluded to give a final cohort of 1233 patients with 330 patients in GROUP75+ (26.8%).(Fig. 1)

Figure 1. Flow chart

All patients

N=1313

Bladder neck cuff
implantation : N=8

Patients < 75 years old Patients = 75 years old
GROUP75- GROUP75+
N =903

N =330

SUI : Stress Urinary Incontinence

Regarding the characteristics of population, groups differed on comorbidities (BMI, Charlson index, ASA
score, antiplatelet/anticoagulant intake), but also on radiation exposure (40.5% in GROUP 75+ vs 31.5%),
previous continence physiotherapy (82.1% in GROUP75+ vs 92.3%), preoperative pad-test (400.0mL in
GROUP75+ vs 300.0mL), and etiologies of incontinence.(Table 1 & S1) Indeed although radical
prostatectomy remained the first etiology in both groups (77.5% in GROUP75+, 88.6% in GROUP75-), focal
therapies and endourology concerned more patients in GROUP75+ (15.4% vs 6.6%). Regarding surgical
characteristics, we did not find any difference in surgical approach, pressure regulating balloon size, cuff
size or intraoperative complications.(Table 2) Only transcorporal cuff position was more frequent in

GROUP75+ (13.1% vs 5.5%).
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Table 1 Patients characteristics by group of age
GROUP 75- (N =903) GROUP 75+ (N =330) p value*

Age, median [Q1, Q3] 68 [64, 71] 79 [77, 81] <0.001
BMI in kg/m2, median [Q1, Q3] 27.0[24.6, 29.9] 26.5[24.4, 28.7] 0.055
Charlson index, median [Q1, Q3] 413, 5] 5[4, 6] <0.001
ASA score, n (%) <0.001

1 39 (11.0) 6 (4.3)

2 237 (66.9) 70 (50.0)

3 77 (21.8) 57 (40.7)

4 1(0.3) 6(4.3)

5 0(0) 1(0.7)
Anti-platelet drugs intake, n (%) 128 (19.8) 77 (29.4) 0.002
Anticoagulant drugs intake, n (%) 58 (8.0) 47 (16.2) <0.001
History of pelvic radiotherapy, n (%) 239 (31.5) 109 (40.5) 0.009
Previous pelvic surgery, n (%) 748 (97.5) 271 (96.8) 0.66
Previous incontinence surgery, n (%) 150 (16.6) 49 (14.8) 0.51
Previous continence physiotherapy, n (%) 431 (92.3) 147 (82.1) <0.001
Pre-operative 24-hr pad test in mL, median [Q1, Q3] 300 [150, 600] 400 [275, 1000] 0.007
Pre-operative 24-hr pads No., median [Q1, Q3] 3[2,5] 3[2,5] 0.99
Incontinence aetiologies, n (%) <0.001

Radical prostatectomy 789 (88.6) 251 (77.5)

Endourological procedure 56 (6.3) 44 (13.6)

Pelvic surgery 28(3.1) 14 (4.3)

Radiotherapy 15(1.7) 9(2.8)

HIFU 2(0.2) 4(1.2)

Brachytherapy 1(0.1) 2(0.6)
Pre-operative urodynamic data

Detrusor overactivity, n (%) 70(23.9) 34 (27.4) 0.52

Bladder capacity in mL, median [Q1, Q3] 328 [243, 400] 362 [245, 438] 0.074

Maximal closure pressure in mmHg, median [Q1, Q3] 43 [29, 60] 39 [28, 57] 0.50

BMI = body mass index ; ASA = American society of anesthesiologists ; HIFU = high intensity focalised ultrasounds.
Estimates were given as median (first quartile, third quartile) or frequency (percentage).

*p values were calculated using the Wilcoxon test for quantative variables, the Fisher exact test for dichotomous variables and

the Kruskall-wallis test when there were more than 2 groups.

Functional Results and Early Complications

Social continence was achieved for 74.4% patients in GROUP75+ with no significant difference with

GROUP75- (80.1%, p=0.11).

We observed significantly more postoperative early complications in GROUP75+ (18.8% vs 12.6%,

p=0.014) but their CD grade was lower (p=0.025).

GROUP75+ had only 11.8% 2lllb complications

(vs 28.4%). There was no difference in median hospital stay duration (p=0.90).



ARTIFICIAL URINARY SPHINCTER IN ELDERLY MEN 27

Table 2 Surgical characteristics and peri-operative data

GROUP 75- (N =903) GROUP 75+ (N =330) p value*

Institution caseload per year, median [Q1, Q3] 9[6, 14] 10[7, 14] 0.48
Surgical approach, n (%)
Perineal 572 (65.7) 203 (63.4) 0.52
Penoscrotal 299 (34.3) 117 (36.6)
Cuff position, n (%) <0.001
Bulbar 842 (94.5) 279 (86.9)
Transcorporal 49 (5.5) 42 (13.1)
Pressure regulating balloon size in mmHg, n (%) 0.92
51-60 10(1.3) 4(1.4)
61-70 727 (98.1) 283 (98.3)
71-80 4 (0.5) 1(0.3)
Cuff size in mm, median [Q1, Q3] 45 [40, 45] 45 [40, 45] 0.43
Intra-operative complication, n (%) 6(0.8) 4(1.4) 0.60
Early postoperative complication, n (%) 95 (12.6) 54 (18.8) 0.014
Clavien-Dindo classification, n (%) 0.025
Grade | 45 (47.4) 23 (45.1)
Grade I 19 (20.0) 15 (29.4)
Grade lll-a 4 (4.2) 7(13.7)
Grade lll-b 27 (28.4) 6(11.8)
Grade IV-V 0(0) 0(0)
Hospital stay in days, median [Q1, Q3] 31[2,4] 31[2,4] 0.90

Estimates were given as median (first quartile, third quartile) or frequency (percentage).
*p values were calculated using the Wilcoxon test for quantative variables, the Fisher exact test for dichotomous variables and the
Kruskall-Wallis test when there were more than 2 groups.

Reoperation Rates and Survivals

We observed similar overall reoperation rates in both groups (38.2% and 34.8%, p=0.30) as well as revision
and replacement rates (13.1% vs 16.9%, p=0.14 and 12.4% vs 13.3%, p=0.79), but explantation rate was
significantly higher in GROUP75+ (31.7% vs 22.6%, p=0.002). Regarding reoperation indications,
we found a larger proportion of Infection or erosion in GROUP75+ (57.8% vs 41.9%, p=0.003) although it

was the main indication in both groups.

After a median follow-up of 24 (GROUP75-) and 19 months (GROUP75+), the estimated median overall
reoperation-free survival was five years for GROUP75+ and six years for GROUP75-, with no significant
difference (p=0.076). However, GROUP75+ survival curve showed a tendency for early (<one year)
reoperations. Moreover, we were unable to demonstrate a difference for revision-free and replacement-
free survivals. Yet explantation-free survival curve was significantly worse in GROUP75+

(p<0.0001).
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Table 3 Efficacy and reoperations

28

GROUP 75- (N =903) GROUP 75+ (N =330) p value*
Social continence, n (%) 446 (80.1) 148 (74.4) 0.11
Postoperative 24-hr pads No., median [Q1, Q3] 0[0,1] 00, 1] 0.61
Overall reoperation rate, n (%) 314 (34.8) 126 (38.2) 0.30
Revision rate, n (%) 140 (16.9) 41 (13.1) 0.14
Replacement rate, n (%) 90 (13.3) 32 (12.4) 0.79
Explantation rate, n (%) 183 (22.6) 97 (31.7) 0.002
Reoperation indication, n (%) 0.003
Infection and/or erosion 129 (41.9) 74 (57.8)
Mechanical failure 69 (22.4) 21 (16.4)
Non-mechanical failure 91 (29.5) 21 (16.4)
Other 19 (6.2) 12 (9.4)

Revision was defined as any reoperation consisting in replacement or repositioning of one or several components of the device.
Mechanical failures were defined as any fluid loss or defect of any components of the AUS ; Non mechanical failures were defined as recurrence or
persistence of SUI despite normally functioning devices ; The other indications included pump or balloon malposition.

Estimates were given as median (first quartile, third quartile) or frequency (percentage).

*p values were calculated using the Wilcoxon test for quantative variables, the Fisher exact test for dichotomous variables and the Kruskall-Wallis

test when there were more than 2 groups.

Figure 2. Kaplan-Meier curve for reoperation-free survival after AUS placement in patients
over 75 years old (GROUP 75+, blue line) versus patients under 75 years old (GROUP 75-, red
line), with 95% confidence interval illustrated with corresponding shaded area (p=0.076).
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Figure 3a. Revision-free survival curve (p=0.28)
Revision was defined as any reoperation consisting in replacement or repositioning of one or several
components of the device.
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Figure 3b. Replacement-free survival curve (p=0.47)
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Figure 3c. Explantation-free survival curve (p<0.0001)

Figure 3. Kaplan-Meier survival curves for each type of reoperation after AUS placement in patients over 75
years old (GROUP 75+, blue line) versus patients under 75 years old (GROUP 75-, red line), with 95%
confidence interval illustrated with corresponding shaded area.
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Predictors of Postoperative Incontinence
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In our multivariate model, advanced age was not associated to postoperative incontinence (OR=0.99

[0.52-1.91], p=0.97).

Among the assessed potential factors of poor postoperative continence, only

post endourology or focal therapy incontinence was associated with worse functional results (OR=0.36

[0.15-0.92], p=0.03).

Figure 4, Logistic regression analysis of the association between social continence after AUS placement in male patients with nonneurological
stress urinary incontinence and possible risk factors. Only incontinence post endourology or focal therapy (brachytherapy, HIFU) is statistically
associated to a worse postoperative continence (OR=0.36 [0.15-0.92], p=0.03).
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Predictors of Reoperation-free Survival

In Cox model, age was not associated to early reoperations (HR=0.99 [0.66-1.50], p=0.96). Risk
factors of early reoperations were institution annual caseload and transcorporal cuff position (HR= 1.06

[1.02-1.10], p=0.009 and HR=2.66 [1.49-4.70], p<0.001, respectively).

Figure 5. Cox regression analysis of the association between the risk of reoperation after AUS placement male patients with
nonneurological stress urinary incontinence and potential risk factors. High institution annual caseload and transcorporal cuff
positioning are both associated to a worse reoperation-free survival (OR=1.06, p=0.009 and OR=2.66, p<0.001 respectively).
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Predictors of Infection or Erosion

Advanced age and history of pelvic radiotherapy were both found associated with device infection or

erosion (OR=1.56 [1.03-2.35], p=0.03 and OR=1.75 [1.17-2.60], p=0.01 respectively).

Figure 6. Logistic regression analysis of the association between infection or erosion and possible risk factors after AUS
placement in male patients with nonneurological stress urinary incontinence. Both age over 75 years and history of
pelvic radiotherapy are statistically associated to the onset of infection or erosion (OR=1.56 [1.03-2.35], p=0.03 ;
OR=1.75 [1.17-2.60], p=0.01 respectively).
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E. Discussion

In our series, which is to our knowledge the first multicenter series to date focused on AUS in elderly men,
we found an equivalent postoperative continence in patients aged over 75 years with few early

complications.

We reported a satisfying functional result in GROUP75+ as 74.4% of them reached social continence. This
comes along with O’Connor et al. work!® that described even better results. 83% of his cohort of 29
patients aged over 75 obtained social continence after AUS placement. Furthermore, age was not

associated to incontinence, as reported by Tutolo et al.*®

In both groups, less than one of five patients had an early postoperative complication. Although the rate
was slightly higher in GROUP75+, it had no impact on hospital stay duration. Besides most complications
were moderate as less than three percent of patients had > Illb CD complications. These findings are

consistent with Medendorp et al. study™? that described more minor complications in elderly patients.

We found a similar overall reoperation-free survival between groups, as described previously in
literature™®. Although there was a tendency to undergo early explantations for infection or erosion, age

was not associated with early reoperations in our Cox model.

Elderly patients presented earlier explantations compared to the younger group. It could be related to a
higher rate of infection/erosion in this group as age was an independent factor of infection/erosion in our
multivariate analysis. This association was previously described by Medendorp™? who found increasing
odds of having an AUS removal according to age category (OR 2.9 [1.6-5.4], p<0.01 for age 75-84 and OR
9.8 [4.3-22.2], p<0.01 for age >85).

Although we found more frequent explantations in this population, one of two patients will benefit from
a normally functioning device for more than five years - which is a long period in regard to life expectancy
at this age. Thus the increased risk of infection/erosion in these patients should not prevent them from
receiving this efficient therapy but encourage us to observe all erosion preventive tools, pre- per- and

postoperatively. Biardeau et al.** reported ICS 2015 recommendations on the subject.
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It highlights that careful patient selection is mandatory. AUS should not be considered in patients with
general anesthesia contraindication, cognitive impairment, fine motricity dysfonction, poor motivation,
untreatable low tract obstruction or uncontrolled overactive bladder. Also, ICS recommends waiting for a
six month minimum time from radical prostatectomy to AUS placement, when Cohen et al.t*

demonstrates that reoperation-free survival is even better after a 15 month period.

Then, like in every implant surgery, strict good surgical practices must be followed. In his 2017 review,
Brant® insists on alcohol based skin preparation, hair removal in operating room (OR), OR shortened
time, frequent antibiotic wound irrigation and meticulous hemostasis. Magera et al.*” found a protective
effect of a five-minute antimicrobial body scrubbing for five days before surgery. ICS recommends a
sterilized preoperative urine culture as well as an antibioprophylaxy within the hour before incision.
However, inhibizone device coating failed to prove any preventive effect on infections and neither did
postoperative antibiotics.*®'® Besides, cuff size decision has to be made carefully and surgeons are
commonly encouraged to choose the upper size when there is a doubt. Bladder catheter size should not
exceed 14Fr and be removed at day one after surgery. The most important way to prevent AUS erosion is
to avoid urethral traumatism during bladder catheterization. It would play a role in up to 54% of erosions.
For that purpose, patients must be given strict counseling if not a device alert card or bracelet and health

professionals should be warned of the necessity to contact an urologist before any catheterization.

Pelvic radiation exposure was also found to be a risk factor of infection/erosion. This data reinforces
findings of numerous studies!?*?? on this subject when other strong studies'?*?¥ failed to show an

association. Nonetheless, AUA keeps recommending AUS in male SUI even after radiation exposure.?

Furthermore, transcorporal cuff position that is commonly used in patients with fragile urethra also
showed a worse reoperation-free survival. Yet we encounter undeniable confusion bias as our
multivariate model did not integrate other factors of fragile urethra than radiotherapy. Literature is highly
controversial on this subject but the largest published series?® found that transcorporal cuff was neither

a risk nor a protective factor of erosion, once adjusted on all known fragile urethra criterions.
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Surprisingly, institution caseload was a risk factor of early reoperation after AUS placement in our series.
In Tutolo™® work, caseload was described as a protective factor for reoperation onset as he observed a
30% revision rate after 25 previous procedures and a less than 20% revision rate after 100 previous
procedures. However, he did not give any information about reoperation-free survival. Nevertheless, it
seems easy to explain early reoperations in expert centers by a selection bias of complex patients and

their ability to establish a quick reoperation indication.

Post focal therapy or endourology incontinence was associated with a worse postoperative continence.
This finding is hard to explain as this subgroup gathers diverse etiologies like HIFU, brachytherapy,
cryotherapy, TURP and urethrotomy. Robin et al.?® published on post-HIFU AUS efficacy in a small sample
of patients extracted from our database, and described a 80% continence rate, highlighting our subgroup

heterogeneity.

Our study encountered some limitations. First, of 1233 patients, 133 had data missing on postoperative
continence status, leading to a final data set of 1100. Besides, we lacked information on population
comorbidities in order to refine our multivariate model. Indeed, several studies described other risk
factors of erosion such as Type-2 diabetes!?”), cognitive dysfunction, impaired dexterity® and fragility™"

that are frequent in elderly patients and that may lead to confusion bias in our model.
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F. Conclusion

AUS implantation in male patients over 75 years of age appears to be an effective option to treat non

neurological stress urinary incontinence with few early postoperative risks.

Yet we observed higher rates of early explantations among elderly patients, probably due to the increased
frequency of device infection or erosion. This could be prevented by various strategies that have been

developed over the years.

These diverse findings will expand information delivered to patients and help our clinical reflection and

therapeutic decision making.
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V. Conclusion

Dans notre série, qui est la premiére série multicentrique s’intéressant au SUA chez ’lhomme agé, nous
n’avons pas retrouvé d’impact de I’age sur la continence postopératoire aprés implantation d’un SUA. De
plus, bien que nous avons relevé un plus grand nombre de complications post-opératoires chez les sujets
agés, la grande majorité de celles-ci étaient de faible grade et n’ont pas eu de retentissement sur la durée
de séjour hospitalier. Aussi, la survie sans reprise chirurgicale était similaire dans les deux groupes, avec
toutefois une tendance aux explantations précoces dans le groupe de plus de 75 ans. Ce peut étre expliqué

par le risque augmenté d’infections et érosions retrouvé dans cette catégorie d’age.

Bien que les explantations soient plus fréquentes dans le groupe le plus agé, un patient sur deux
bénéficiera d’un implant fonctionnel pendant plus de cing ans — ce qui est considérable au regard de
I’espérance de vie a cet age. Ainsi cela ne doit pas priver ces patients d’accéder a cet outil efficace mais

encourager leurs chirurgiens a appliquer toutes les stratégies de prévention de I’érosion validées a ce jour.

Dans notre série, et malgré une littérature trés controversée sur le sujet, nous avons retrouvé |’exposition

a la radiothérapie pelvienne comme facteur de risque d’érosion de matériel. De plus, la position

transcaverneuse de la manchette s’est révélé étre un facteur de risque de reprise chirurgicale précoce
bien qu’il puisse s’agir d’un biais de confusion puisque cette technique est proposée aux patients a risque
de fragilité urétrale. De fagon surprenante, nous avons aussi identifié le volume annuel du centre comme
facteur de risque de reprise précoce. Ce constat peut s’expliquer par un biais de sélection des patients

complexes des centres experts, et par leur capacité a réintervenir plus réactivement.

Toutefois, notre étude présente certaines limites. En effet, 133 patients présentaient un statut de
continence postopératoire manquant. De plus, nous manquions d’information sur les comorbidités de la
population ayant pu entrainer des biais de confusion dans notre modeéle multivarié comme I'état cognitif,

la dextérité ou le statut immunitaire.

Pour conclure, I'implantation d’'un SUA chez ’'homme de plus de 75 ans semble étre une option efficace
pour traiter I'lUE avec peu de risques postopératoires mais une tendance aux explantations précoces. Ces
résultats vont permettre d’enrichir I'information que nous délivrons au patient et de nous aider dans la

prise de décision thérapeutique.



V. Abbréviations

Abbréviations en frangais :
IUE = incontinence urinaire d’effort

SUA = sphincter urinaire artificiel

Abbréviations en anglais :

AUA = American Urological Association

AUS = artificial urinary sphincter

ASA = American Society of Anesthesiologists
BMI = body mass index

CD = Clavien-Dindo

HIFU = high intensity focused ultrasound

HR = hazard ratio

IRB = institutional review board

OR = odds ratio / operating room

SUI = stress urinary incontinence

Ul = urinary incontinence



VI.  ANNEXE 1 : Matériel supplémentaire (Table S1)

Table S1 Pre-operative urodynamic data
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GROUP 75- (N=903)  GROUP 75+ (N=330) p value*
Qmax in mL, median [Q1, Q3] 20[13, 28] 17 [13, 25] 0.24
Post-void residual in mL, median [Q1, Q3] 0[0,0] 01[0, 0] 0.71
B1in mL, median [Q1, Q3] 153 [120, 220] 176 [129, 250] 0.12
B3 in mL, median [Q1, Q3] 275 [200, 358] 311 (212, 403] 0.034
Detrusor overactivity, n (%) 70(23.9) 34 (27.4) 0.52
Bladder capacity in mL, median [Q1, Q3] 328 (243, 400] 362 [245, 438] 0.074
Bladder hypocompliance, n (%) 48 (38.1) 17 (38.6) 1
Maximal closure pressure in mmHg, median [Q1, Q3] 43 [29, 60] 39 (28, 57] 0.50

Estimates were given as median (first quartile, third quartile) or frequency (percentage).

*p values were calculated using the Wilcoxon test for quantative variables and the Fisher exact test for dichotomous variables.
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prisma-statement.org/document s PRISMA% 202009%20checklist. pdf).
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. Variables should be clearly defined, such as specific assays, references for staging, references for validation of survey

instruments, etc.

. Treatment regimens should be described well enough for another study to replicate.

. It should be clear which statistical test is associated with each p value reported.

. Rarely used statistical techniques should be described.

Medians and percentiles (such as quartiles) are preferred over means and standard deviations (or standard errors) when

analyzing asymmetric data, especially when nonparametric statistics are calculated.
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omitted or reported as p >0.05.
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findings (ie, no difference) may be the result of low statistical power (eg, small sample size), rather than absence of a

difference, and this limitation should be made clear. Trends that are not statistically significant should not be identified.

A p value is the probability of observing data as extreme, or more extreme, as those reported if the null hypothesis of no

difference is true. A p value is not the probability of no real effect, nor is it necessarily related to the clinical importance.
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Au moment d’étre admise a exercer la médecine, je promets et je jure d’étre fidele aux lois de 'honneur
et de la probité.

Mon premier souci sera de rétablir, de préserver ou de promouvoir la santé dans tous ses éléments,
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Je respecterai toutes les personnes, leur autonomie et leur volonté, sans aucune discrimination selon
leur état ou leurs convictions. J'interviendrai pour les protéger si elles sont affaiblies, vulnérables ou
menacées dans leur intégrité ou leur dignité. Méme sous la contrainte, je ne ferai pas usage de mes
connaissances contre les lois de I’humanité.
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par la soif du gain ou la recherche de la gloire.

Admise dans I'intimité des personnes, je tairai les secrets qui me seront confiés. Regue a I'intérieur des
maisons, je respecterai les secrets des foyers et ma conduite ne servira pas a corrompre les meeurs.

Je ferai tout pour soulager les souffrances. Je ne prolongerai pas abusivement les agonies. Je ne
provoquerai jamais la mort délibérément.

Je préserverai I'indépendance nécessaire a I'accomplissement de ma mission. Je n’entreprendrai rien qui
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services qui me seront demandés.
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déshonorée et méprisée si j'y manque.

Je lejure. , ,

Texte revu par I’Ordre des Médecins en 2012
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RESUME

Introduction

Le sphincter urinaire artificiel est reconnu comme un traitement de référence de I'incontinence urinaire
d’effort chez I’'homme. Toutefois, il reste peu proposé aux sujets agés notamment en raison du manque
de données dont nous disposons sur le sujet. Notre étude a pour objectif d’étudier I'efficacité, la sécurité
et la survie sans reprise chirurgicale du SUA chez ’'homme agé non neurologique.

Méthode

Nous avons rétrospectivement étudié le dossier de toutes les implantations de SUA dans 13 centres entre
1991 et 2020. Nous avons comparé 'efficacité, les complications et les reprises chez les sujets de plus de
75 ans (GROUP75+) et de moins de 75 ans (GROUP75-). Notre critére principal était I'efficacité du
traitement évaluée par la continence sociale (zéro a une protection quotidienne). Nous avons réalisé des
analyses de survie sans reprise, et sans érosion spécifiguement. Nous avons également recherché les
facteurs de mauvaise continence postopératoire et de survenue d’érosion par régression logistique ainsi
que les facteurs prédictifs de reprise précoce par modele de Cox.

Résultats

1233 patients ont été inclus, dont 330 patients dans le GROUP75+. La continence postopératoire était
équivalente (74.4% vs 80.1%, p=0.114). Le GROUP75+ a présenté plus de complications (18.8% vs 12.6%,
p=0.014) mais moins graves (11.8% de grade Clavien-Dindo 2 Illb vs 28.4%, p=0.025). Les courbes de survie
sans reprise étaient comparables (p=0.076). Cependant, le GROUP75+ présentait une moins bonne survie
sans explantation (p<0.0001). Seule I'incontinence post-endourologie ou post-thérapie focale a été
identifiée comme facteur de mauvaise continence postopératoire (OR=0.36, p=0.03). Les facteurs
prédictifs de reprise chirurgicale précoce étaient le volume annuel du centre (HR=1.06, p=0.009) et la
position transcaverneuse de la manchette (HR=2.66, p<0.001). Les facteurs de survenue d’érosion
retrouvés étaient I’age de plus de 75 ans (OR=1.56, p=0.03) et I'exposition a la radiothérapie pelvienne
(OR=1.75, p=0.01).

Conclusion

L'implantation d’'un SUA chez le sujet de plus de 75 ans semble étre une option thérapeutique efficace
pour traiter I'lUE avec peu de risques postopératoires précoces. Toutefois nous avons observé un taux
d’explantations précoces plus élevé, probablement secondaire aux infections et érosions de matériel. Ces
résultats permettent d’enrichir I'information que nous délivrons aux patients et d’argumenter la réflexion
thérapeutique.



