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Introduction

Artificial urinary sphincter (AUS) is the gold standard for 
severe male stress urinary incontinence (SUI). Radical 
prostatectomy is the principal cause of SUI in a male 
population. This population is more likely to have a history 
of pelvic irradiation.

AUS implantation carries its risk with a rate of 75% to 

83% (1,2) remaining free of removal. The risk of infection is 
important with a 5.5% infection rate appearing 3.7 months 
following the implantation (2). Several studies compared 
different technics to decrease the risk of explantation with 
no significant results: penoscrotal vs. transperineal (3) and 
transcorporal vs. bulbar (4).

A history of pelvic radiotherapy (5,6), history of urethral 
surgery (7) or history of AUS implantation (8) have been 
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identified as risk factors for explantation.
To the authors knowledge, there is only one study by 

Yeung et al., that dealt with skin preparation before genito-
urinary (GU) device implantation and demonstrated the 
superiority of chlorhexidine-alcohol in eradicating skin flora 
versus alcoholic povidone iodine; there does not appear to be 
any increased risk of urethral or genital skin irritation with 
the use of chlorhexidine compared to povidone-iodine (9). 

This study aims to evaluate the interest of a new 
cutaneous preparation regarding the risk of early device 
infection. It relies on expert consensus that this protocol, 
which includes two rounds of skin cleansing with soap 
povidone iodine and two rounds of disinfection with 
alcoholic povidone iodine, offers enhanced infection 
control compared to the standard protocol (SP). We present 
this article in accordance with the STROBE reporting 
checklist (available at https://tau.amegroups.com/article/
view/10.21037/tau-24-279/rc).

Methods

A retrospective review of medical records has been built 

with all patients who underwent an AUS, implanted 
by experienced surgeons, between January 2010 and  
January 2023. 

All the AUS implanted before June 2015 received an 
SP of cutaneous preparation with skin cleansing with soap 
povidone iodine and one skin disinfection with alcoholic 
povidone iodine. All the AUS implanted after June 2015 
received the new protocol (NP) which consisted of two skin 
cleansings with a soap povidone iodine using a soft brush 
with a 5-minute break in between, and then two cutaneous 
disinfections with alcoholic povidone iodine. 

Throughout the study period, the used technique and 
device remained consistent, ensuring that any observed 
effects were attributable to the skin preparation protocols 
rather than variations in the surgical approach or equipment.

All patients received antibiotic prophylaxis with 
cefazolin, and in case of allergy Vancomycin was given 
according to Société Française d’anesthésie et réanimation 
(SFAR) guidelines. A urine bacterial culture was routinely 
performed 7 to 10 days before the surgery and had to be 
sterile. If positive, an antibiotic treatment was provided for 
more than 2 days before and 2 days after the surgery.

Collected data were as follows: age, diabetes, underlying 
pathology (prostate cancer surgery, surgical treatment of 
benign prostatic hyperplasia or others), history of pelvic 
radiation therapy and past AUS implantation.

Patients operated with an AUS other than AMS 800 
(American Medical Systems, Minnetonka, MN, USA) were 
excluded from the study.

The objective of our study was to evaluate a potential 
relationship between skin preparation and device 
explantation due to infection.

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study 
was approved by the institutional ethics committee and the 
Commission Nationale de l’Informatique et des Libertés 
(CNIL, No. 2235445), and individual consent for this 
analysis was waived due to retrospective nature.

Statistical analysis

The data were analyzed using R Studio, 2024.04.0. A Chi-
squared test was used to compare categorical variables 
between the two groups, while a multivariate logistic 
regression model was applied to assess the association 
between skin preparation protocols and the risk of AUS 
removal, controlling for potential confounders.

Highlight box

Key findings 
•	 The study found no significant difference in early infection rates 

between the standard protocol (SP) and the new protocol (NP) 
following artificial urinary sphincter (AUS) surgery (SP: 45.5% vs. 
NP: 25%, P=0.09).

•	 Multiparametric analysis showed no significant association between 
skin preparation method and AUS removal due to infection 
(P=0.96).  

What is known and what is new? 
•	 Povidone-iodine has traditionally been used for skin preparation in 

genitourinary prosthetic surgeries, but its effectiveness in reducing 
infection rates has been debated.

•	 This manuscript is the first to compare two distinct skin 
preparation protocols for AUS implantation, revealing that the 
more intensive NP does not significantly reduce infection rates 
compared to the SP.

What is the implication, and what should change now? 
•	 The findings suggest that different skin preparation protocols may 

not necessarily reduce the risk of infection in AUS surgeries.
•	 Future studies should focus on identifying other factors 

contributing to AUS infection, and the surgical community may 
reconsider the need for new skin preparation protocols based on 
these findings.

https://tau.amegroups.com/article/view/10.21037/tau-24-279/rc
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Results

One hundred and fifty-six cases were enrolled, with 34 
following the SP and 122 following the NP. Twenty patients 
had at least one history of AUS implantation (7 patients  
in SP, 13 patients in NP); 37 patients had a history of 
pelvic irradiation (10 patients in SP, 27 patients in NP)  
(Figures 1,2). All of the AUS had been implanted by two 
experienced surgeons.

A total of 60 AUS were explanted (38.5%), 18 in the 

group of SP (52.9%) and 42 in the group of NP (34.4%) as 
shown in Table 1.

In the univariate analysis there was 15 infected devices 
that necessitated an AUS explantation for the SP and 8 AUS 
explantations for the NP (45.5% vs. 25%, P=0.09).

In the multiparametric analysis, no single variable was 
associated with an increased risk of AUS removal, with a 
P value for skin preparation of 0.96 which is not deemed 
statistically significant (Table 2).
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Discussion

In GU prosthetic surgery, especially in AUS, device 
infection is the most common complication, leading 
to additional operations including removal or revision, 
which results in significant patient morbidity. One of the 
most important steps in preventing device infection is the 

antisepsis of the surgical site.
Most of the time, device infection is caused by 

contamination of the prosthetic by microorganisms at 
the time of implantation, resulting in biofilm formation 
that hinders the host immune response and allows 
microorganisms to remain viable with reduced growth rates, 
which can promote resistance to antibiotics (10-12).

The antiseptic agent or skin preparation in this study’s 
protocols was mainly povidone-iodine that acts by damaging 
proteins and DNA via free iodine released from the solution 
after approximately 2 minutes of surface contact (13).

The recommended scrub time for povidone-iodine is 
5 minutes, followed by a painting process, and then a dry 
time. This two-step process typically takes approximately 
ten minutes which is considered by experts of the GU 
prosthetic surgery as the necessary length of time needed to 
prevent infection (14).

In their study comparing two types of antiseptics, Yeung 
et al. proved the superiority of chlorhexidine-alcohol 
over iodine-iodine in term of eliminating skin flora at the 
surgical site before GU prosthetic procedures (9). 

Mann et al. demonstrated that history of pelvic radiation 
and history of prior urethroplasty were predictive of early 
AUS erosion (15).

In their study, Lai et al. showed that the surgical learning 
curve of placing a virgin AUS was about 25 cases, as 
measured by complication and reoperation rates (16).

In their study about risk factors of AUS failure, 
Kretschmer et al. demonstrated that only perioperative 
ant icoagulat ion and double-cuff  placement were 
independent predictors of AUS failure in the multivariate 
analysis (17).

Prebay et al. evaluated the overall rates of AUS re-
intervention, complication and infection that were 23.4%, 
24.1% and 6.4%, respectively. They also showed median 
AUS survival of 10.6 years and a 20-year survival probability 
projection of 31.3%. History of smoking, urethroplasty, 
diabetes mellitus, history of pelvic radiation were considered 
risk factors of complications (18). 

Our study did not find a significant difference in 
infection rates; however, we continue to use the NP, as it 
may provide other unmeasured benefits.

While the cited studies identified various risk factors for 
AUS infection or related complications, none specifically 
examined skin preparation protocols. This study, however, 
did not find any risk factors related to AUS infection 
including skin preparation protocols.

To our knowledge, no previous study compared the 
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Figure 2 AUS removal according to the type of skin preparation. 
AUS, artificial urinary sphincter; SP, standard protocol; NP, new 
protocol. 

Table 1 Patients characteristics and peri-operative outcomes

Variables Numbers

Age (years), mean (SD) 67.8 (10.8)

History of radiation therapy, n (%) 37 (23.7)

History of AUS placement, n (%) 20 (12.8)

Diabetes, n (%) 34 (21.8)

Underlying pathology, n (%)

Radical prostatectomy 141 (90.4)

BPH surgery 6 (3.8)

Others 9 (5.8)

Cuff diameter (cm), mean (SD) 4.2 (0.4)

Penoscrotal placement, n (%) 118 (75.6)

Skin preparation protocol, n (%)

Standard protocol 33 (21.2)

New protocol 123 (78.8)

Time before removal (months), mean (SD) 44.4 (83.6)

AUS removal, n (%) 60 (38.5)

Standard protocol 18 (52.9)

New protocol 42 (34.4)

SD, standard deviation; AUS, artificial urinary sphincter; BPH, 
benign prostatic hypertrophy. 
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two skin preparation protocols for the AUS implantation. 
Nevertheless, our study limitations include a single center 
inclusion, limited number of patients, and the lack of follow 
up. A multicenter study or a randomized controlled trial 
comparing multiple types of skin preparation could be 
useful in the future.

Conclusions

Skin preparation is a mandatory step before any GU 
prosthesis surgery. It should be done thoroughly to limit the 
risk of surgical site and device infection. Our study showed 
no correlation between the two types of skin preparation 
and the risk of AUS removal or revision. Future studies are 
needed to highlight the legitimate risk factors.
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Table 2 Multivariate analysis of the risk factors of AUS removal

Variables Coefficient B Standard error Odds ratio 95% CI P value

Age −0.02 0.02 0.98 0.94–1.03 0.46

History of radiation therapy 1 0.11 0.41 1.11 0.5–2.48 0.80

History of AUS placement −1.16 0.76 0.31 0.07–1.38 0.13

Diabetes 1.91 1.19 6.78 0.66–69.16 0.11

Pathology

RP: reference

BPH surgery 0.48 0.92 1.62 0.27–9.74 0.60

Others 0.91 0.98 2.49 0.36–17.16 0.35

Cuff diameter −0.5 0.41 0.61 0.27–1.36 0.22

Penoscrotal placement −0.4 0.43 0.67 0.28–1.56 0.35

Skin preparation protocol −0.03 0.64 0.97 0.28–3.37 0.96

AUS, artificial urinary sphincter; CI, confidence interval; RP, radical prostatectomy; BPH, benign prostatic hypertrophy.
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