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Transcorporal artificial urinary sphincter in radiated and 
non - radiated compromised urethra. Assessment with a 
minimum 2 year follow-up
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Purpose: to assess the efficacy of transcorporal artificial urinary sphincter (AUS) im-
plantation on continence for male stress urinary incontinence in cases of prior surgical 
treatment or/and radiation failure, and as a first option in radiation patients.
Materials and Methods: From March 2007 to August 2012, 37 male patients were 
treated with transcorporal AUS AMS™ 800. Twelve patients had primary placement 
of transcorporal cuff, a surgical option due to a previous history of radiation and 25 
patients had secondary procedure after failure of AUS or urinary incontinence surgery. 
Functional urinary outcomes were assessed by daily pad use, 24-hour Pad-test and 
ICIQ-SF questionnaire. Quality of life and satisfaction were assessed based on I-QoL 
and PGI-I questionnaires.
Results: After a median of 32 months, the continence rate (0 to 1 pad) was 69.7%. Me-
dian pad test was 17.5g (0-159), mean ICIQ-SF score was 7.3/21 (±5.4) and mean I-QoL 
score was 93.9/110. A total of 88% of the patients reported satisfaction with the AUS. 
The 5-year actuarial revision-free for AUS total device was 51%. Patients for primary 
implant for radiation were not more likely to experience revision than non-radiation 
patients. Preservation of erections was reported in half of the potent patients.
Conclusions: Transcorporal AUS cuff placement is a useful alternative procedure op-
tion for severe male UI treatment, especially in patients with a compromised urethra 
after prior surgery or radiation. A high continence rate was reported and implantation 
as first option in radiation patients should be considered.
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InTRODuCTIOn

Urinary incontinence (UI) is a serious ad-
verse effect due to radical prostatectomy (1). After 
failure of conservative treatment, an artificial uri-
nary sphincter (AUS) is considered the gold stan-
dard treatment for mild to severe incontinence 
from intrinsic sphincter deficiency (2). It provides 
a high continence rate and patient satisfaction, 
despite a reoperation rate that may reach 62.7% 

(3). In men the AUS cuff is implanted directly 
around the bulbar urethra. However, cuff place-
ment may be difficult in a compromised urethra 
due to prior AUS placement, radiation or urethral 
surgery leading to a high risk of failure (4).

The transcorporal approach to AUS place-
ment was created to protect the urethral wall in 
AUS revision for urethral atrophy and erosion (5) 
that protects the posterior wall of urethra during 
dissection, which may be critical.
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AUS implantation using a transcorporal cuff 
was recently reported by Wiedemann et al. (6) that 
concluded that transcorporal AUS cuff placement 
is a useful alternative for challenging cases of male 
UI after failure of previous surgical treatment, ure-
thral atrophy or erosion. The aim of the study was to 
conduct a selective evaluation in radiation and non-
-radiation patients to assess transcorporal AUS as a 
first option in radiation patients.

MATERIALs AnD METhODs

Patient selection: From March 2006 to Au-
gust 2012, 44 patients underwent AUS (AMS800®) 
implantation with a transcorporal cuff by the 
same surgeon in a single center. All patients were 
contacted by letter and telephone for evaluation, 
and were examined by an independent urologist. 
Later all patients completed a subjective satisfac-
tion questionnaire.

Degree of continence was assessed by a 24 
hour Pad-test, validated questionnaire (Internatio-
nal Consultation on Incontinence Questionnaire-
-Short Form: ICIQ-SF) and number of pads per 
day. Total continence was defined as no urinary 
leakage and no pad, social continence as 0 to 1 
pad with urinary leakage. In the other cases, pa-
tients were considered as incontinent. In addition, 
quality of life and satisfaction were assessed ba-
sed on two validated questionnaires in 33 patients 
who completed an Incontinence Quality of Life 
scale (I-QoL) and Patient Global Impression of Im-
provement (PGI-I) respectively.

Early postoperative complication (<30 
days) was recorded. Revision was defined as any 
additional procedure on the AUS, including ex-
plantation of the device with or without de novo 
implantation at the same time. In order to assess 
the results and complications with a sufficient pe-
riod of follow-up, all patients included in the stu-
dy had a minimum of 2 years of follow-up.

This study was not submitted to the local 
Ethics Committee for approval because it was a 
retrospective assessment of clinical practice.

Surgical procedure
The transcorporal cuff placement has been 

previously described (5, 6). Reservoir pressures 

were initially 61 to 70cm/H2O in all of 37 patients. 
Cuff sizes were 4, 4.5; 5, 5.5, 6 and 6.5cm respecti-
vely in 1, 7, 10, 15, 2 and 2 patients. All sphincters 
were deactivated for 6 weeks after surgery.

statistical analysis

Continuous data were analyzed with the 
nonparametric Mann-Whitney test. For categori-
cal variables, Fisher’s exact test or Chi-Square test 
was used. Revision-free survival of the AUS and 
the cuff curves were calculated using the Kaplan-
-Meyer method, and the significance of differen-
ces was determined using the log-rank test. Cox 
multivariate regression model was used to assess 
the relative importance of previous radiotherapy 
and failure of incontinence surgery on the results. 
Statistical significance was defined as p<0.05 for 
all analyses.

REsuLTs

Patient characteristics are summarized in 
Table-1. Mean age at sphincter insertion was 70.1 
years (±7.1).

Follow-up data were available on 37 of the 
44 patients. Five patients died since AUS implan-
tation and 2 were lost to follow-up and excluded 
from the analysis. Median follow-up was 32 mon-
ths [24-51].

Twelve patients had primary placement of 
transcorporal cuff because of previous radiation. 
For 25 patients the transcorporal cuff implanta-
tion was done in the secondary procedure after 
failure of UI surgery (7 male slings, 17 AUS, 1 
Pro-ACTTM balloon). The total AUS device was 
implanted in 31 patients and the cuff alone in 6 
patients with the other components of AUS left in 
place. Periurethral adhesions were considered for 
transcorporal implantation.

Mean preoperative daily pad use was 4.5 
(±2.1) and 2 patients used a penile sheath. Median 
preoperative pad test was 530g (400-690).

Continence results were reported at the la-
test follow-up, median value was 32 months (24-
51). The AUS remained functioning in 33 patients 
whereas it was explanted in 3 patients and never 
activated in 1 patient due to neuropathic chronic 
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scrotal pain. The continence rate for social conti-
nence and total continence was respectively 69.7% 
and 12.1%. Six patients (18.2%) required more than 
1 pad daily and were considered incontinent. Me-
dian pad test was 17.5g (0-159) and mean ICIQ-SF 
score was 7.3/21 (±5.4).

REvIsIOn AnD COMpLICATIOn

AUS overall complications occurred in 
18 patients (48.7%) (Table-2). Seventeen patients 
(45.9%) had undergone one or more surgical revi-
sions including 7 transcorporal cuff replacements. 
Median time to revision was 8 months [4-16].

Mean I-QoL score was 93.9 (±15.0) and the 
mean post-operative PGI-I score was 1.5 (±0.8). 
Kaplan-Meier curve demonstrated a 5-year ac-
tuarial revision-free AUS survival of 51.0%. The 
history of pelvic radiation or failure of urinary in-
continence surgery showed no statistically signi-
ficant differences concerning continence, pad test, 
PGI-I, ICIQ-SF and I-QoL score.

Table 1 - preoperative characteristics of the study population. 
some patients had more than one previous surgery.

Variable

Mean age at AUS implantation (SD) 70.1 (±7.1)

BMI (SD) 27.2 (±3.41)

No. androgen deprivation therapy 10

No. Radical prostatectomy 34

No. Previous pelvic radiotherapy 23

No. Transurethral prostatic resection 6

No. Bladder neck contracture surgery 12

No. Urethrotomy 5

No. Urethroplasty 1

previous surgical treatment of uI

AUS 17

Bulbourethral sling 7

Balloon 1

BMI = body mass index

Table 2 - Complications occurred during follow-up. Reported number was 31 in 18 patients.

Cause of complication No. Pts. Delay (months)

Infection 6

Cuff 1 5

Balloon 2 11/13

Pump and balloon 1 0.7

All of AUS 2 3/27/3

Erosion 3 0.7/1.5/7

Urethral atrophy 2 10/27

Mechanical failure 11

Cuff 4 3/6/7/13

Balloon 5 6/8/10/20/30

Pump 1 18

Cuff and pump 1 40

Other 9

Scrotal hematoma 2 0.1/1.5

Balloon migration 2 10/32

Acute urinary retention 5 0.1
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Revision-free AUS survival was signifi-
cantly higher in patients with previous radiation 
(p=0.006) (Figure-1).

In multivariate analysis, only patients with 
previous radiation had significantly less AUS re-
vision than non-radiation patients (HR: 0.276; CI 
95%: 0.1043-0.7295; p=0.0094).

Evaluation of outcome on potency was 
performed in 12 patients who presented erections 
before surgery, out of them 6 reported preserva-
tion of erections after the cuff implantation.

Different management may be proposed 
in a compromised urethra including male sling 
ProACT™ and AUS (7). In cases of AUS failu-
re due to erosion or infection, or in cases of 
incontinence  recurrence due to sub-cuff atro-
phy, a tandem cuff implantation (8) has been 
proposed, or a relocation of the cuff to a more 
proximal site on the bulbar urethra (9) whether 
or not associated with a down-sizing of the cuff 
(10) by 3.5cm.

In the literature, reimplants of bulbar 
urethral AUS after removal of previous AUS 
were not associated with a lower continence 
rate or complication as reported by Raj et al. 
(9). Conversely, Lai et al. (11) found a fourfold 
higher risk of erosion in a secondary reimplant 
patients in comparison with a virgin AUS im-
plant. In a recent study, Bant et al. (12) reported 
a multicenter outcome analysis of 386 AUS pla-
cement and confirmed that urethral risk factors 
were prior to AUS erosion, history of urethral 
stent placement or radiation. Mc Geady et al. (4) 
assessed the compromised urethra in 86 patients 
and found an increased rate of failure with the 
tandem and 3.5 cuffs. These authors observed a 
67% failure rate in the 3.5 cuff group but 36% 
in transcorporal group. These complications of 
a narrow cuff were confirmed by Bant et al. (12) 
and could be explained by the placement in a 
more distal location where the urethral wall is 
thin and the diameter reduced.

These findings support the transcorpo-
ral AUS placement approach in a compromised 
urethra patient, an option which was first pro-
posed in 2002 (5). Transcorporal AUS in salva-
ge of AUS or sling failure occurred in 65% of 
our series. The various series of this technique 
reported in the literature are of small sample 
size and only one prospective study is currently 
available (6). In the literature, the main indica-
tion for transcorporal AUS was urethral atro-
phy, salvage AUS or sling failure and previous 
urethral surgery (5, 13-16).

The primary objective of our study was 
the functional results and complications evalu-
ation. Our data were similar to those mentio-
ned in other reported studies (5, 6, 13-16). It 
is difficult to compare the continence rate due 

figure 1 - Kaplan-Meier analysis comparing the revision-
free Aus survival between patients with a previous history 
of radiotherapy (n=23) and without (n=14) a previous history 
of radiotherapy. (XL sTAT Microsoft Excel® Addinsoft).

DIsCussIOn

This study represents a large number of 
patients with a compromised urethra, and to 
our knowledge the first to specifically evaluate 
transcorporal AUS as a first option in radiation 
patients.

AUS is considered the gold-standard for 
the treatment of moderate to severe post pros-
tatectomy UI (7). Despite a high satisfaction 
rate and few complications, revisions are still 
required due to erosion, infection, mechanical 
dysfunction or sub-urethral atrophy. A pre-
vious implantation or urethral surgery or ra-
diation had an increased risk of AUS failure.
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to absence of a standardize definition of con-
tinence. Based on a more common definition 
of continence (0 to 1 pad), our continence rate 
was 81% and most patients were very satisfied. 
The complete continence rate was only 12% but 
this rate is difficult to assess from the literature. 
Our revision rate was higher than that reported 
in the literature but this was primarily due to 
mechanical failure (29.7%). This is possibly ex-
plained by an option to replace a standard pla-
cement cuff by a transcorporal cuff when the 
balloon and the pump were considered correct, 
instead of a total component replacement. The-
re is a limited incision and a shorter operative 
time benefit from this option but there is also 
an increased the risk of secondary AUS revi-
sion for the components not changed. Another 
option could have been to routinely change 
all the components when the cuff is affected, 
particularly after few years follow-up. We also 
changed the balloon from 61-70 to 71-80 in 5 
patients in order to pressurize when there was 
a secondary leakage and low urethral pressure 
under the cuff. A primary implantation of 71-
80mL balloon could be considered depending on 
the low risk of erosion in the transcorporal cuff 
and to improve the total continence rate but 
this option has not yet been evaluated. Trans-
corporal cuff (TC) placement is not completely 
protected from erosion and we report an 8% 
rate. An 11-24% rate was reported by Brandt et 
al. (12) in a non-specific large number of 119 
TC placements out of 386 AUS implantation. 
Wiedemann et al. (6) did not report erosion in a 
specific series of 23 TC placement but reported 
a 13% infection rate that may be an associa-
ted complication. Although the cavernosum is 
open, the hemorrhage complications were ra-
rely reported, possibly due to non functional 
erectile tissue in the majority of patients.

Radiotherapy induces ischemia and uri-
nary late-effect radiotoxicity may induce de-
trusor dysfunction, abnormal compliance, over 
activity and urethral damage such as fibrosis or 
atrophy (17-19). However, some patients could 
have had a normal urethral appearance during 
surgery or limited periurethral adhesions. In 
patients with a bulbar urethral cuff in primary 

implantation, results in the literature were con-
tradictory. For Perez et al. (17) and Gohma et al. 
(19), there was no difference concerning conti-
nence or revision rates between patients with 
or without previous radiation therapy. Raj et al. 
(9-20) initially reported no difference. However, 
one year later in a study examining risk factors, 
the same institution found that a prior radia-
tion therapy and a prior explant to increased 
the risk of subsequent erosion. In other series, 
patients with a history of radiotherapy presen-
ted more revision (18, 21, 22), or infection (18), 
but with no impact on continence. In the lite-
rature, no study, to our knowledge analyzed the 
impact of radiotherapy on functional results in 
patients with a transcorporal cuff.

In our series, a major finding was that 
there was no increase in the incontinence rate 
in patients who received radiotherapy and sur-
prisingly significantly less revision. Moreover, 
when radiation patients had a transcorporal 
cuff as a first option (no prior incontinence 
surgery) the good results persisted in a multi-
variate analysis. A possible explanation could 
include the sample size and the effect of radio-
therapy on cavernous tissue that can receive up 
to 44 Gy units (23) but induce a fibrosis which 
could increase the resistance of cavernous cor-
pus. Our rate of erosion or infection was low, 
i.e. 13%, and no secondary urethral atrophy oc-
curred in radiation patients within the limit of 
follow-up.

An evaluation of erectile function was 
not the primary aim of our study. However, the 
risk of impotence may be considered and the 
patient must be informed. Wiedemann et al. 
(6) showed a preservation of erectile function 
in 5/6 patients after transcorporal AUS pla-
cement. In our study, 50% of the 12 normal 
erection patients had persistent erection after 
surgery, confirming that transcorporal cuff was 
not inconsistent with erections, although the 
IIEF5-SF questionnaire was not used. An ex-
planation for the preservation of erection could 
be the location of the cuff close to the tunica 
albuginea, thus leaving apart the erectile tissue. 
Patients must be informed that implantation of 
an erectile prosthesis inside the corpus caver-
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nosum is not recommended when transcorporal 
cuff is performed.

The limits of our study were a retrospec-
tive analysis with a limited number of patients 
and single center experience, as well as the lack 
of a pad test and preoperative questionnaire. 
All of the radiation patients had external beam 
radiation, however we did not evaluate the re-
lationship with the dose or brachytherapy.

The interesting results of transcorpo-
ral AUS as primary option in radiation patients 
must be considered, and could be more docu-
mented in a prospective study in comparison 
with periurethral standard cuff AUS and a lon-
ger follow-up.

COnCLusIOns

Transcorporal AUS cuff placement is a 
useful alternative procedure option for the tre-
atment of severe male UI, especially in patients 
with a compromised urethra after prior surgery 
or radiation. A high continence rate was repor-
ted and preservation of erection occurred in 
50% of the patients.

ACKnOwLEDgEMEnT 

The authors are grateful to Richard Me-
deiros, Rouen University Hospital Medical Edi-
tor for his valuable editing of the manuscript.

COnfLICT Of InTEREsT

None declared.
 
REfEREnCEs

1. Holm HV, Fosså SD, Hedlund H, Schultz A, Dahl AA. 
How should continence and incontinence after radical 
prostatectomy be evaluated? A prospective study 
of patient ratings and changes with time. J Urol. 
2014;192:1155-61.

2. Bauer RM, Bastian PJ, Gozzi C, Stief CG. 
Postprostatectomy incontinence: all about diagnosis and 
management. Eur Urol. 2009;55:322-33.

3. Wang R, McGuire EJ, He C, Faerber GJ, Latini JM. Long-
term outcomes after primary failures of artificial urinary 
sphincter implantation. Urology. 2012;79:922-8.

4. McGeady JB, McAninch JW, Truesdale MD, Blaschko SD, 
Kenfield S, Breyer BN. Artificial urinary sphincter placement in 
compromised urethras and survival: a comparison of virgin, 
radiated and reoperative cases. J Urol. 2014;192:1756-61.

5. Guralnick ML, Miller E, Toh KL, Webster GD. Transcorporal 
artificial urinary sphincter cuff placement in cases 
requiring revision for erosion and urethral atrophy. J Urol. 
2002;167:2075-8.

6. Wiedemann L, Cornu JN, Haab E, Peyrat L, Beley S, 
Cathelineau X, et al. Transcorporal artificial urinary 
sphincter implantation as a salvage surgical procedure 
for challenging cases of male stress urinary incontinence: 
surgical technique and functional outcomes in a 
contemporary series. BJU Int. 2013;112:1163-8.

7. Yalcin I, Bump RC. Validation of two global impression 
questionnaires for incontinence. Am J Obstet Gynecol. 
2003;189:98-101.

8. Lucas MG, Bosch RJ, Burkhard FC, Cruz F, Madden TB, 
Nambiar AK, et al. European Association of Urology. EAU 
guidelines on surgical treatment of urinary incontinence. Eur 
Urol. 2012;62:1118-29.

9. Brito CG, Mulcahy JJ, Mitchell ME, Adams MC. Use of a double 
cuff AMS800 urinary sphincter for severe stress incontinence. 
J Urol. 1993;149:283-5.

10. Raj GV, Peterson AC, Toh KL, Webster GD. Outcomes following 
revisions and secondary implantation of the artificial urinary 
sphincter. J Urol. 2005;173:1242-5.

11. Saffarian A, Walsh K, Walsh IK, Stone AR. Urethral atrophy 
after artificial urinary sphincter placement: is cuff downsizing 
effective? J Urol. 2003;169:567-9.

12. Lai HH, Boone TB. Complex artificial urinary sphincter revision 
and reimplantation cases--how do they fare compared to virgin 
cases? J Urol. 2012;187:951-5.

13. Brant WO, Erickson BA, Elliott SP, Powell C, Alsikafi N, McClung 
C, et al. Risk factors for erosion of artificial urinary sphincters: 
a multicenter prospective study. Urology. 2014;84:934-8.

14. Blah M, Caremel R, Sibert L, Bugel H, Grise P. Treatment of 
male urinary incontinence by artificial urinary sphincter with 
intracavernous cuff. Prog Urol. 2008;18:114-9.

15. Magera JS Jr, Elliott DS. Tandem transcorporal artificial urinary 
sphincter cuff salvage technique: surgical description and 
results. J Urol. 2007;177:1015-9.

16. Aaronson DS, Elliott SP, McAninch JW. Transcorporal 
artificial urinary sphincter placement for incontinence in 
high-risk patients after treatment of prostate cancer. Urology. 
2008;72:825-7.

17. Lee D, Zafirakis H, Shapiro A, Westney OL. Intermediate 
outcomes after transcorporal placement of an artificial urinary 
sphincter. Int J Urol. 2012;19:861-6.

18. Pérez LM, Webster GD. Successful outcome of artificial urinary 
sphincters in men with post-prostatectomy urinary incontinence 
despite adverse implantation features. J Urol. 1992;148:1166-70.



ibju | ArtificiAl urinAry sphincter in rAdiAted And non-rAdiAted compromised urethrA

500

19. Walsh IK, Williams SG, Mahendra V, Nambirajan T, 
Stone AR. Artificial urinary sphincter implantation in the 
irradiated patient: safety, efficacy and satisfaction. BJU 
Int. 2002;89:364-8.

20. Gomha MA, Boone TB. Artificial urinary sphincter for 
post-prostatectomy incontinence in men who had prior 
radiotherapy: a risk and outcome analysis. J Urol. 
2002;167:591-6.

21. Raj GV, Peterson AC, Webster GD. Outcomes following 
erosions of the artificial urinary sphincter. J Urol. 
2006;175:2186-90.

22. Martins FE, Boyd SD. Artificial urinary sphincter 
in patients following major pelvic surgery and/or 
radiotherapy: are they less favorable candidates? J Urol. 
1995;153:1188-93.

23. Manunta A, Guillé F, Patard JJ, Lobel B. Artificial 
sphincter insertion after radiotherapy: is it worthwhile? 
BJU Int. 2000;85:490-2.

_______________________
Correspondence address:

Philippe Grise, MD
Department of Urology

1, rue de Gérmont
76031 Rouen, France

Telephone: +33 232 888-173
E-mail: philippe.grise@chu-rouen.fr


