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Abstract
Background: Erectile Dysfunction (ED) and Stress Urinary Incontinence (SUI) are prevalent conditions in older men and 
substantially impact quality of life. Penile Prosthesis (PP) implantation and Artificial Urinary Sphincter (AUS) surgery represent 
definitive surgical management for refractory disease, yet utilisation of these interventions in older populations has historically been 
limited. The study examines long-term national trends in andrological implant surgery in Australian men aged 75 years and older.

Methods: A retrospective, population based observational study using Australian Medicare Benefits Schedule (MBS) claims data 
from 1994-2024 was performed. Age stratified, population-adjusted utilisation of AUS and PP procedures was analysed. Primary 
outcomes included annual procedure volumes and standardisation rates in men aged ≥75 years. Secondary outcomes included the 
proportion of national implant activity attributable to this age group and comparative temporal trends between AUS and PP.

Results: Between 1994 and 2024, 7,474 AUS and 12,881 PP procedures were recorded nationally. Men aged ≥75 years comprised 
approximately 36.9% of AUS, and 10.4% of PP procedures over the study period. Annual AUS utilisation in this cohort increased 
from 7 procedures in 1994 to 333 in 2024, representing a 48-fold increase, while PP procedures rose to a lesser extent from 18 to 114 
annually, representing a 6-fold increase. From 2022, men aged ≥75 years comprised more than half of all AUS procedures nationally. 

Conclusion: Andrological implant surgery in men aged ≥75 years has increased substantially over the past three decades, particularly 
for AUS implantation. This change is indicative of evolving attitudes towards continence and sexual function later in life and may 
reflect improved perioperative care and prostate cancer survivorship. Chronologic age along should not be viewed as a barrier to 
definitive surgical management in appropriately selected older men.

Introduction
Erectile Dysfunction (ED) and stress Urinary Incontinence 
(SUI) are prevalent conditions among older Australian men, and 
their incidence increases with age [1]. Data from the English 
Longitudinal Study Of Ageing (ELSA) have demonstrated an 
association between the conditions in older men [2]. Population-
level studies, such as the Massachusetts Male Aging Study [3], 
Men In Australia Telephone Survey (Mates) [1] and 45 and Up 
Study [4], have consistently demonstrated that moderate to severe 

ED peaks beyond the seventh decade of life, while SUI may affect 
up to 12% of Australian men aged 70-74 [5]. Together, these 
conditions exert a significant impact on quality of life, affecting 
psychologic wellbeing, intimate relationships social participation 
and physical function [6-8]. Beyond symptom burden,ED and SUI 
are increasingly recognised as clinically meaningful conditions 
in older age. Incontinence and persistent sexual dysfunction are 
associated with loss of independence, psychological conditions 
such as anxiety and depression and reduced self-esteem [5,6]. 
These outcomes remain relevant to older men, many of whom 
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value sexual intimacy and maintain active relationships [9]. As a 
result, ED and SUI should not be viewed as inevitable sequelae 
of aging, but as conditions with the potential for substantial 
quality of life impairment.A substantial proportion of complex 
ED and SUI in older men occur in the context of prostate cancer 
treatment [10]. Radical treatments including radical prostatectomy 
and radiotherapy are increasingly offered to older men, reflecting 
improved oncologic and functional outcomes post treatment [11-
14]. As survivorship following prostate cancer improves, long 
term function outcomes, including severe treatment related ED 
and incontinence have emerged as important survivorship indices.
Consequently, the demand for definitive surgical solutions may 
be expected to extend into older age groups. Penile prosthesis 
implantation and Artificial Urinary Sphincter (AUS) surgery 
represent definitive management for refractory ED and SUI 
respectively. Both procedures are well established and are 
associated with high patient satisfaction in appropriately selected 
patients [15-18]. However, surgical management in elderly 
men has historically been approached with caution. Over recent 
decades, several factors have prompted re-evaluation of this 
paradigm in surgery, including urology, with a growing recognition 
that functional and individual patient goals are more critical than 
chronologic age alone [19,20]. Advancements in peri-operative 
care and implant technology have also challenged traditional 
paradigms.An analysis of long-term, population-adjusted trends is 
needed to analyse changing practice patterns in andrology implant 
surgery in Australia. The availability of 30 years of MBS data 
provides a unique opportunity to investigate these trends using 
age-stratified, population-adjusted statistics. This study aims to 
analyse national trends in penile prosthesis and AUS surgery in 
Australia in the geriatric population and contextualise these trends 
with evolving attitudes towards andrological care in older men.

Methods
A retrospective population-based observational study was 
undertaken examining national trends of andrological implant 
surgery in Australia. Procedure-level data was obtained from the 
Australian Medicare Benefits Schedule (MBS), which captures 
medical services subsidised by the Australian Government, 
Annual item-level claims data were extracted from the period of 
1994 to 2024. This data provides aggregated counts of services 
for each year stratified by state of provision and age group, but 
does not provide individual clinical data, indication for surgery, 
comorbidities, or outcomes.The study population comprised of 
males aged 75 or older at the time of service provision, with age 
stratification performed using MBS-reported age categories and 
stratified using Australian Bureau of Statistics population data. 
Comparator groups (<75 years) were examined to contextualise 
trends observed in the >75-year cohort. 

Andrological implant procedures of interest were identified using 
relevant MBS item numbers

•	 Item 37429: Artificial erection device, insertion of pump 
and pressure-regulating reservoir

•	 Item 37426: Artificial erection device, insertion of, into 
one or both corpora

•	 Item 37432: Artificial erection device, complete or partial 
revision or removal of components, with or without replacement

•	 Item 37381: Artificial urinary sphincter, insertion of cuff, 
perineal approach

•	 Item 37384: Artificial urinary sphincter, insertion of cuff, 
abdominal approach 

•	 Item 37390: Artificial urinary sphincter, revision or 
removal of, with or without replacement 

The primary outcome was annual utilisation of penile prosthesis and 
artificial urinary sphincter surgery in men aged 75 years and older, 
with rates standardised per 100,000 Australian men. Secondary 
outcomes included proportion of total national penile prosthesis 
and AUS procedure performed in men 75 and older, temporal 
trends in utilisation over the study period, and comparative trends 
between penile prosthesis and AUS implantation within the 75 
year and older cohort.Descriptive statistics were used to analyse 
annual procedure counts and proportions. Where appropriate, 
trends in the 75 year and older cohort were compared with those 
in younger age groups using proportional analysis. All analyses 
were conducted using aggregated MBS data. Inferential statistical 
testing was not performed. Items 37429 and 37426 are typically 
billed together for inflatable prosthesis insertion. To avoid double 
counting, counts from 37426 and 37429 were combined and halved 
and results rounded to the nearest whole number, recognising this 
may modestly underestimate malleable prothesis rates.This study 
used publicly available, deidentified, aggregated administrative 
data and in accordance with national guidelines, formal human 
research ethics committee approval was not required.

Results
Between 1994 and 2024, a total of 7,474 AUS procedures and 
12,881 penile prosthesis procedures were recorded in Australia 
through the Medicare Benefits Schedule. Annual national 
procedure counts increased over the study period, with annual 
AUS procedures rising from 49 in 1994 to 591 in 2024, and penile 
prosthesis procedures rising from 301 in 1994 to 697 in 2024. 
Marked growth was observed for both groups from the mid 2000s 
onwards (Table 1). 
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  AUS (n) AUS (%) PP (n) PP (%)

15-24 60 0.8 27 0.21

25-34 35 0.47 139 1.08

35-44 33 0.44 445 3.45

45-54 119 1.59 1615 12.54

55-64 1002 13.41 4543 35.27

65-74 3462 46.32 4767 37.01

75-84 2488 33.29 1271 9.87

85+ 275 3.68 74 0.57

Total 7474 100 12881 100

Table 1: Total National Activity of Artificial Urinary Sphincter and Penile Prosthesis related procedures 1994-2024.

Over the study period, 2,763 (36.97%) AUS procedures and 1,345 (10.44%) penile prosthesis procedures were performed in men aged 
75 and older. From 1994 to 2024 annual utilisation of implant surgery in Australia aged 75 years and older rose substantially for both 
AUS and PPI. AUS volumes rose from 7 procedures in 1994 to 333 in 2024. Penile prothesis related procedures increased more modestly 
in the 75 years and older age group, from 18 procedures in 1994 to 114 in 2024, with utilisation peaking at 140 procedures in 2023. 
Overall growth over the study period was greater for AUS (~48-fold) than for penile prothesis procedures (~6-fold).In the early study 
period, utilisation was low and relatively stable for both procedures. A clear acceleration in AUS uptake occurs from the mid 2000s, with 
annual counts increasing from 19 to 40 in 2006, with a sustained rise thereafter with annual volumes exceeding 100 from 2014 onwards. 
Penile prothesis procedures increased more gradually over time. In the most recent decade, annual volumes typically ranged between 60 
and 100 procedures, with a peak in 2023 (140).The relative utilisation of AUS and PPI in men aged over 75 changed over time. In earlier 
years, penile prosthesis volumes were similar, or exceeding AUS volumes (2008 penile prosthesis 31, AUS 30). From 2009 onward, 
AUS annual counts were consistently higher than PPI, with the gap between procedures widening over time (Table 2).

Year AUS ≥ 75 AUS ≥75 (%) PP ≥75 (n) PP ≥75 (%)

1994-1999 48 14.86 71 4.39

2000-2004 59 16.25 60 5.01

2005-2009 168 24.07 127 8.46

2010-2014 371 27.81 189 8.09

2015-2019 798 36.11 395 12.66

2020-2024 1319 51.08 510 16.31

Table 2: Total number and % of national activity of Artificial Urinary Sphincters and Penile Prosthesis related procedures 1994-2024 in 
those aged ≥ 75.

The proportion of implant procedures performed in men aged 75 or older increased over time for both AUS and penile prothesis. For 
AUS, men aged ≥75 accounted for 14.3% of all AUS procedures in 1994, increasing to 56.3% in 2024. From 2022 onward, men aged 
≥75 comprised more than half of all AUS recipients nationally. The proportion of penile prosthesis procedures performed in men ≥75 
increased from 6% in 1994 to 16.4% in 2024, with a peak of 19.5% in 2023. When considered alongside annual counts, the findings 
demonstrate growth in implant utilisation among older men not only in procedural volume, but increasing share of national implant 
activity occurring at this age, especially for AUS (Figure 1).
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Figure 1:

A)	 Total Utilisation of AUS and PP 1994-2024 in Australian men ≥75 Years

B)	 Standardised Rates of AUS and PP in Australian men ≥75 Years per 100,000 men

C)	 National Implant Utilisation Attributed to Australian men ≥75 Years as a % of Total Implant Activity

Discussion
Implant surgery in older men is an increasingly important 
component of contemporary andrological care. In this national MBS 
analysis, utilisation of both AUS and penile prosthesis procedures 
among Australian men aged ≥75 years increased over the last 
three decades. Annual AUS procedures in this cohort increased 
from single-digit volumes in the mid 1990s to several hundred 
procedures per year by 2024 (n=333).Penile prosthesis procedural 
volume also increased, although more modestly. Importantly, the 
age distribution of AUS recipients shifted substantially, with the 
proportion of all AUS procedures in men aged ≥75 years exceeding 
half of national activity from 2022 onward (56% in 2024). A 
smaller, but consistent age shift was also observed for penile 
prothesis procedures, with older men comprising ~16% of national 
activity. Together, these findings suggest demographic change and 
evolving clinical attitudes towards sexual and continence outcomes 
as legitimate priorities in older age, with the burden of severe 
urinary incontinence and complex ED later in life increasingly 
being addressed with definitive surgical solutions.Historically, 
published cohorts have reported generally low utilisation of AUS 
and penile prosthesis in men aged >70 compared to younger men 

[21,22].Often this is attributed to concerns regarding comorbidity 
burden and device related complications including erosion 
and infection. Although some earlier series suggests higher 
complication rates in older men despite acceptable overall device 
survival [22], contemporary series have challenged this notion, 
showing AUS to be a safe and effective option in patients with 
severe SUI over the age of 70 [23,24]. Similar attitudes have 
been challenged in relation to penile prosthesis implantation, 
with Chung et al demonstrating no significant difference in device 
survival, and high patient satisfaction in men aged 75 and older 
undergoing prosthesis implantation [25]. Several factors likely 
explain this observed expansion of implant surgery in older 
men. Progressive reframing of sexual health and continence as 
legitimate functional outcomes in older age rather than luxury 
concerns may increase the likelihood of older men pursuing 
treatment for SUI and ED. Severe SUI in older men is associated 
with increased care requirements, as well as significant physical, 
psychological and social morbidity [5,7,8,26]. Reconceptualising 
AUS in this way as a function-restoring intervention may partially 
explain this expansion. Studies have demonstrated sexuality, 
and intimacy remains important in advancing age [9,7],with up 
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to 30.8% of people aged over 75 having had at least one sexual 
encounter in the past 12 months [27,28], and recognition of these 
changing attitudes may also contribute to increased uptake in older 
populations.Additionally, improvements in perioperative care have 
improved outcomes for older adults undergoing surgery. One major 
developments includes the implementation of the Comprehensive 
Geriatric Assessment (CGA) [29], recommended by the American 
Geriatrics Society, Society of Anaesthesiologists, and American 
College of Surgeons. This structured, often multidisciplinary, 
evaluation of the elderly being considered for surgery aims to 
create a plan to optimise health and function after assessment of 
multiple domains including medical, functional status, frailty and 
physiologic reserve to modify risk in the perioperative period, 
reducing post-operative complications. This is particularly useful 
in implant surgery, as this framework assists in selective patients 
based on biologic fitness and highlights practical issues which 
matter for implants, including cognition, dexterity, ability to attend 
follow up, and optimisation to reduce infection risk. In Australia, 
perioperative geriatric services have been successfully employed 
in acute surgical units for elderly patients, and shown to maintain 
low numbers of surgical complication, length of stay, and patient 
re-presentation [30]. These improvements in perioperative care 
have enabled a broader pool of elderly patients to undergo surgery 
safely, increasing the pool of patients who may be considered for 
implant surgery.A large proportion of men undergoing andrologic 
implant surgery occurs in the context of prostate cancer treatment. 
The contribution of prostate cancer survivorship to the burden of 
SUI and complex ED later in life is considerable. As survivorship 
improves, more men are living to experience persistent treatment 
related SUI and ED, for while AUS and penile prosthesis represent 
established, definitive options. Kopp et al demonstrated that 
compared with age-matched men without prostate cancer, elderly 
prostate cancer survivors have a two to five fold greater prevalence 
of urinary incontinence, with this disparity increasing with time 
since diagnosis [31].

Additionally, pad-free and social continence rates post robot-
assisted radical prostatectomy markedly decline with age [32], 
highlighting the need for targeted management strategies in this 
population. AUS may provide a durable solution for these men, 
with elderly men demonstrating significantly improved continence, 
with acceptable device survival [22,33]. Contemporary series 
highlight that frailty, rather than age along, should be incorporated 
into perioperative decision making for elderly men being 
considered for AUS surgery [34]. This evolution away from age 
and towards assessment of frailty is reflected in contemporary 
guideline consensus position. Major groups consistently emphasise 
comprehensive preoperative evaluation in older populations, 
rather than chronologic age thresholds. The American Urological 
Association (AUA) [35], British Association of Urological 

Surgeons (BAUS) [36] and Asia-Pacific AMS 800 Artificial Urinary 
Sphincter Consensus Statement [37] recommend preoperative 
assessment for men being considered for AUS including cognitive 
status, manual dexterity evaluation and functional status, rather 
than relying on age alone.The more dramatic age shift for AUS 
compared with penile prosthesis is consistent with survivorship-
linked continence burden that is difficult to substitute with non-
operative alternatives and may reflect treatment priorities in men 
after prostate cancer treatment. 

By contrast, ED has multiple non-surgical therapies including 
phosphodiesterase-5 inhibitors, intracavernosal injections and 
vacuum devices [38,39].Older men may elect to continue non-
operative therapy, accept residual dysfunction, or prioritise other 
health concerns contributing to a slower growth in penile prosthesis 
utilisation.This study has several important limitations inherit 
to the use of MBS claims data. Primarily, clerical inaccuracies, 
recording bias, and temporal changes in coding can affect the 
consistency and comparability of data, making longitudinal studies 
challenging [40].Moreover, data completeness and accuracy 
can vary significantly, with an Australian vascular audit finding 
a 63% capture rate, indicating underestimation of total activity 
[41]. Specific to MBS claims data, procedures are only captured if 
billed via Medicare, generally in the private sector, and although 
the majority of implant surgery occurs in the Australian private 
hospital sector, overall activity is underestimated. Moreover, 
the use of aggregated data prevents capture of clinical details 
surrounding implant surgery such as indication, symptom severity, 
prior treatments or patient reported outcomes. These limitations 
mean that findings should be interpreted as describing temporal 
patterns of service delivery as opposed to appropriateness or 
outcomes of implant surgery in older men.

Conclusion
National claims data indicates utilisation of AUS and penile 
prosthesis procedures has increased over the past three decades. 
Specifically, utilisation has increased substantially in men aged ≥75 
years. Findings suggest a gradual cultural shift in how andrological 
health is valued in older men, and may reflect in part improve 
prostate cancer survival, with a larger pool of older men seeking 
definitive surgical solutions to treatment related incontinence and 
erectile dysfunction. 
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