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Purpose: The prevalence of erectile dysfunction (ED) and the utilization of inflatable penile prosthesis (IPP) among prostate cancer 
patients are understudied. The aim of the study was to examine the relationships between ED, prostate cancer treatment type and 
IPP implantation in a national cohort.
Materials and Methods: We identified a retrospective cohort of Surveillance, Epidemiology, and End Results (SEER)-Medicare pa-
tients diagnosed with locoregional prostate cancer between 2006 and 2011 and treated with surgery or radiation. Chi-square tests 
were used to detect significant differences in ED rates as well as use of IPP among the subset with ED. Multivariable logistic regres-
sion was used to examine factors associated with the use of IPP.
Results: Among 31,233 patients in our cohort, 10,334 (33.1%) received prostatectomy and 20,899 (66.9%) received radiation. ED 
within 5 years was significantly more common in the prostatectomy group relative to those the radiation group (65.3% vs. 33.8%, 
p<0.001). In the subset of 13,812 patients with ED, the radiation group had greater median time to ED diagnosis compared to the 
prostatectomy group (346 vs. 133 days, p<0.001). IPP implantation was more frequent for prostatectomy patients than for radia-
tion patients (3.6% vs. 1.4%, p<0.001). Cancer treatment type, race, and marital status were significantly associated with IPP utiliza-
tion.
Conclusions: ED is highly prevalent among prostate cancer patients, and IPP implantation is be underutilized. ED rates, time to ED 
diagnosis and utilization of IPP differed significantly by prostate cancer treatment type.
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INTRODUCTION

Erectile dysfunction (ED) is the inability to achieve or 

maintain an erection for sexual intercourse. ED is the most 
common sexual health problem leading men to seek pro-
fessional help after cancer treatment, specifically prostate 
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cancer, with some studies reporting ED rates as high as 85%. 
In one study, prostatectomy resulted in failure to regain 
baseline erectile function in 77% to 90% of males below the 
age of 60 after one year [1]. A long-term study found that 
only 28% of post-prostatectomy patients reported erections 
satisfactory for intercourse after 5 years while a small scale 
study found that 75% of patients who were potent before 
radiation therapy (RT) for prostate cancer became impotent 
[2]. A comparison study found that patients who underwent 
prostatectomy had a larger decline in sexual function com-
pared to radiation therapy and active surveillance [3].

ED after prostatectomy has been attributed to direct 
damage to the cavernous nerves or neuropraxia, which can 
improve over time as the nerves regenerate [4-6]. However, 
in prostate cancer patients treated with RT, 63% of patients 
had arteriogenic ED and 32% had a venous leak, determined 
by Doppler ultrasonography, which does not improve over 
time [7]. Rates of ED shortly after prostatectomy are high 
due to damage to the nerves supplying the penis. However, 
the nerves regenerate and the erection recovers over time. 
In contrast, RT is often associated with irreversible vascular 
damage that progresses, resulting in delayed recognition of 
ED, and thus rates of ED in studies with short follow-up pe-
riods are low [8].

Mild to moderate ED may be treated with lifestyle modi-
fications or phosphodiesterase type 5 (PDE5) inhibitors while 
more severe ED with poor response to PDE5 inhibitors may 
require non-oral therapies including intracavernosal or intra-
urethral injections of alprostadil. These forms of treatment 
are often less spontaneous and more cumbersome to use with 
their own set of adverse effects including pain, hematomas, 
burning, and possible priapism [9-11].

Inflatable penile prosthesis (IPP) is a viable option for 
ED as primary treatment and in patients who have failed (or 
cannot tolerate) medical management [12,13]. It has patient 
satisfaction rates above 90% and is associated with greatly 
improved erectile function with the mean International In-
dex of Erectile Function-5 (IIEF-5) increasing from 8.2 to 20.6 
after 1 year [14,15]. Furthermore, low rates of complications 
including infection, urethral erosion, and prosthesis extru-
sion have confirmed penile prosthesis surgery as both safe 
and efficacious [15]. One study demonstrated improvement 
in psychosocial well-being along with high levels of patient 
satisfaction one year after implant surgery [16]. Tal et al. [17] 
reported excellent long-term mechanical reliability of penile 
prostheses compared to injectable treatments and PDE5 in-
hibitors. Furthermore, Stephenson et al. [18] found that of all 
of the treatments for ED, penile prostheses had the greatest 
satisfaction and success in maintaining an erection. Impor-

tantly, the American Urological Association guideline on 
ED no longer deems it necessary for patients to have failed 
conservative therapies before deciding to have an IPP [19]. 
Despite this shift in the “stepped care” model and the favor-
able statistics, Tal et al. [17] found underutilization of IPPs 
in prostate cancer patients with only 0.8% of total prostate 
cancer patients following prostatectomy or external beam 
radiation receiving an IPP. In one single tertiary care center, 
Stanley et al. [20] found that the low rate of IPP use could 
not be attributed solely to increased uptake or effectiveness 
of oral pharmacotherapies because following the introduc-
tion of sildenafil in 1998, the number of implant procedures 
has remained stable. Current literature is outdated and 
fails to observe or account for advancements in penile pros-
theses since 2005. This study describes the current patient 
demographics who are receiving the IPPs across the United 
States.

To better characterize utilization of IPP in prostate can-
cer patients, we examined the relationships between ED, 
prostate cancer treatment type and IPP implantation in a 
cohort of older prostate cancer patients diagnosed with local/
regional prostate cancer and treated with surgery or radia-
tion. We hypothesize there is an under-utilization of penile 
prosthesis in the prostate cancer cohort. Specifically patients 
who undergo radiation treatment are even less likely to re-
ceive an IPP. Further, we hypothesize that certain patient 
characteristics are associated with the use of IPP.

MATERIALS AND METHODS

1. Data source and study cohort
We used the Surveillance, Epidemiology, and End Re-

sults (SEER) registry data linked with Medicare claims as 
the data source for this study. We performed a retrospective 
analysis of male patients 66 years of age and older who were 
first diagnosed with primary local/regional stage prostate 
cancer between 2006 and 2011. Using International Classifi-
cation of Diseases 9th revision (ICD-9), Current Procedural 
Terminology (CPT), and Healthcare Common Procedure Cod-
ing System (HCPCS) codes, we created a cohort of patients 
who were treated with either surgery or radiation from one 
month prior to three months after initial prostate cancer 
diagnosis. We followed these patients for five years after 
prostatectomy or RT to investigate the diagnosis of ED. We 
examined the use of IPP among patients with ED. Detailed 
inclusion and exclusion criteria are provided in Supple-
mentary Table 1. We did not consider the use of hormonal 
therapy in our study, because the study design excluded pa-
tients who only received androgen deprivation therapy for 
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advanced disease. Furthermore, patients receiving RT who 
may have received neoadjuvant or even adjuvant androgen 
deprivation therapy for higher Gleason grade disease would 
be expected to have, at the minimum, the same degree of 
ED. We identified the diagnosis of ED based on ICD-9 codes 
and IPP based on CPT/HCPCS codes (Supplementary File).

2. Patient characteristics
We considered many patient characteristics in our anal-

yses including: age, race/ethnicity, marital status at the time 
of diagnosis, urban/rural status, neighborhood socioeconomic 
status (census tract median income, census tract percent-
age with more than high school education, and census tract 
percentage below poverty level in quartiles) and Medicaid 
dual eligibility, which indicates low income and limited fi-
nancial resources. We also included prostate cancer stage 
at diagnosis and year of diagnosis. Further, we considered 
patient comorbidities by including the Quan modification of 
the Charlson Comorbidity Index (CCI) [21] and the type of 
cancer treatment the patients received (either prostatectomy 
or radiation).

3. Statistical analyses
We investigated the cancer treatment pattern over the 

years under study and statistically describe the whole study 
cohort. We also examined the time from cancer treatment 
to diagnosis of ED among patients diagnosed with ED. We 
used chi-square tests to examine group differences in the use 
of IPP. A multivariable logistic regression model was used 
to examine the association between patient characteristics, 
treatment received and the use of IPP. Odds ratios (ORs), 
corresponding 95% confidence intervals (CIs) and p-values 
were reported.

The statistical analyses were conducted in SAS 9.4 (SAS 
Institute, Cary, NC, USA) and R 4.0.2 (R Core Team, Vienna, 

Austria). The Institutional Review Board exempted this 
study from review because all patients in the database had 
been de-identified.

RESULTS

The inclusion/exclusion criteria resulted in 31,233 pa-
tients who underwent treatment for prostate cancer for the 
analysis (Supplementary Table 2). Among these patients, 
10,334 (33.1%) patients underwent prostatectomy and 20,899 
(66.9%) patients underwent RT. Table 1 shows increasing 
rates of prostatectomy treatment from 2006 to 2011. Among 
the patients with prostate cancer who underwent prosta-
tectomy or radiation treatment, 13,812 (44.2%) had an ED 
diagnosis and 17,421 (55.8%) did not have an ED diagnosis 
(Supplementary Table 3). Patients who underwent prosta-
tectomy were more frequently diagnosed with ED (6,743 out 
of 10,334 or 65.3%) within 5 years compared to patients who 
received RT (7,069 out of 20,899 or 33.8%) (p<0.001). Table 2 
shows the time from treatment until ED diagnosis, among 
patients who were diagnosed with ED. Patients in the RT 
group had a significantly greater median time to ED diag-
nosis compared to prostatectomy treatment group (346 vs. 
133 days, p<0.001).

Table 3 shows the patient and cancer characteristics 
stratified by IPP for the subgroup of  patients with ED. 
Among the 13,812 patients with ED, 346 (2.5%) patients 
were treated with an IPP. Patients who underwent a pros-
tatectomy were significantly more likely to receive an IPP 
compared to patients with RT (3.6% vs. 1.4%, p<0.001). There 
was no significant change in IPP procedure rates over the 
six year time period. Single and younger patients living in a 
metro area were more likely to receive an IPP (p<0.05). His-
panic and non-Hispanic Black patients had an increase rate 
of utilization of the IPP compared to non-Hispanic White 

Table 1. The frequency of each treatment, radiation and prostatectomy, between 2006 and 2011

Treatment within 3 
months of diagnosis

2006 (n=5,736) 2007 (n=5,828) 2008 (n=5,290) 2009 (n=5,011) 2010 (n=4,757) 2011 (n=4,832)

Prostatectomy 1,655 (28.9) 1,816 (31.2) 1,794 (33.9) 1,687 (33.7) 1,667 (35.0) 1,715 (35.5)
Radiation 4,029 (70.2) 3,979 (68.3) 3,454 (65.3) 3,291 (65.7) 3,054 (64.2) 3,092 (64.0)

Values are presented as number (%).

Table 2. The time from treatment of prostate cancer until ED diagnosis stratified by treatment group among patients who were diagnosed with 
ED

Variable Prostatectomy (n=6,743) Radiation (n=7,069) Total (n=13,812) p-value
Days until ED 133 (30–318) 346 (67–799) 208 (36–574)  <0.001

Values are presented as median (interquartile range).
ED, erectile dysfunction.
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Table 3. Characteristics for patients who were diagnosed with ED stratified by IPP status

Characteristic No IPP (n=13,466) IPP (n=346) Total (n=13,812) p-value
Treatment       <0.001
    Prostatectomy 6,498 (96.4) 245 (3.6) 6,743 (48.8)  
    Radiation 6,968 (98.6) 101 (1.4) 7,069 (51.2)
Year of diagnosis       0.511
    2006 2,185 (16.2) 63 (18.2) 2,248 (16.3)  
    2007 2,356 (17.5) 48 (13.9) 2,404 (17.4)  
    2008 2,259 (16.8) 63 (18.2) 2,322 (16.8)  
    2009 2,270 (16.9) 61 (17.6) 2,331 (16.9)  
    2010 2,171 (16.1) 58 (16.8) 2,229 (16.1)  
    2011 2,225 (16.5) 53 (15.3) 2,278 (16.5)  
Age at diagnosis (y) 70.9±4.0 69.6±3.1 70.8±4.0 <0.001
Race/ethnicity       0.001
    Non-Hispanic White 11,017 (81.8) 258 (74.6) 11,275 (81.6)  
    Non-Hispanic Black 1,253 (9.3) 49 (14.2) 1,302 (9.4)  
    Hispanic 680 (5.0) 29 (8.4) 709 (5.1)  
    Asian 186 (1.4) Maskeda Maskeda  
    Other (and unknown) 330 (2.5) Maskeda Maskeda  
Marital status at diagnosis       <0.001
    Married 10,368 (77.0) 235 (67.9) 10,603 (76.8)  
    Single 708 (5.3) 31 (9.0) 739 (5.4)  
    Divorced/separated 639 (4.7) 34 (9.8) 673 (4.9)  
    Widowed 564 (4.2) 18 (5.2) 582 (4.2)  
    Other/unknown 1,187 (8.8) 28 (8.1) 1,215 (8.8)  
Urban/rural code at diagnosis       0.017
    Big metro 7,216 (53.6) 155 (44.8) 7,371 (53.4)  
    Metro 4,223 (31.4) 133 (38.4) 4,356 (31.5)  
    Urban 712 (5.3) 17 (4.9) 729 (5.3)  
    Less urban 1,056 (7.8) 36 (10.4) 1,092 (7.9)  
    Rural 246 (1.8) Maskeda Maskeda  
    Unknown 13 (0.1) Maskeda Maskeda  
Stage at diagnosis       0.025
    Stage II 11,520 (85.5) 281 (81.2) 11,801 (85.4)  
    Stage III 1,499 (11.1) 53 (15.3) 1,552 (11.2)  
    Stage IV 150 (1.1) Maskeda Maskeda  
    Stage unknown 297 (2.2) Maskeda Maskeda  
Charlson Comorbidity Index       0.268
    0 9,293 (69.0) 229 (66.2) 9,522 (68.9)  
    1 2,288 (17.0) 58 (16.8) 2,346 (17.0)  
    ≥2 1,885 (14.0) 59 (17.1) 1,944 (14.1)  
Census tract median income (dollars)       0.016
    Quartile 1 (≤44,745) 2,947 (23.2) 94 (29.7) 3,041 (23.4)  
    Quartile 2 (>44,745 to ≤61,837) 3,054 (24.1) 80 (25.2) 3,134 (24.1)  
    Quartile 3 (>61,837 to ≤85,808) 3,248 (25.6) 77 (24.3) 3,325 (25.6)  
    Quartile 4 (>85,808) 3,429 (27.0) 66 (20.8) 3,495 (26.9)  
Census tract % with more than high school education       0.002
    Quartile 1 (≤48.3) 2,905 (22.9) 102 (32.2) 3,007 (23.1)  
    Quartile 2 (>48.3 to ≤62.5) 3,049 (24.0) 66 (20.8) 3,115 (24.0)  
    Quartile 3 (>62.5 to ≤75.8) 3,201 (25.2) 73 (23.0) 3,274 (25.2)  
    Quartile 4 (>75.8) 3,523 (27.8) 76 (24.0) 3,599 (27.7)  
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patients (p=0.001).
Table 4 shows ORs from the multivariable logistic re-

gression model for IPP among patients with ED. Compared 
to patients who received prostatectomy, those who received 
radiation were significantly less likely to receive IPP (OR, 
0.41; 95% CI, 0.31–0.53). Non-Hispanic Black were significantly 
more likely to receive IPP compared to White (OR, 1.61; 95% 
CI, 1.14–2.27); single (OR, 1.82; 95% CI, 1.23–2.71) or divorced 
patients (OR, 2.06; 95% CI, 1.40–3.02) were more likely to un-
dergo IPP compared to married patients. Patients with high-
er CCI scores had higher odds of receiving IPP treatment, 
but the p-value did not reach statistical significance (OR, 1.32; 
95% CI, 0.98–1.78 for comorbidity index ≥2 vs. 0).

DISCUSSION

Overall, we found that 44% of older patients with pros-
tate cancer had an ED diagnosis within 5 years of cancer 
treatment. Only 2.5% of the males with an ED diagnosis in 
this study underwent IPP. Although low, this rate is higher 
than those previously reported [17,18]. For example, Tal et al. 
[17] showed a utilization rate of 0.8% and Stephenson et al. 
[18] reported IPP utilization rate of 1.9% in prostate cancer 
patients. These studies reported much lower rates possibly 
because they were conducted between 1998 and 2005, just be-
fore key innovations to the penile implant devices. Between 
2004 and 2008, AMS and Coloplast redesigned the device for 
easier inflations, easier deflations, and a flattened reservoir 
design to make it less palpable (Supplementary Table 4) 
[22]. Our study, from 2006 to 2011, assessed IPP implantation 
rates after implementation of these major innovations. It is 
conceivable that these improvements, or perhaps increased 
coverage of these changes at various scientific meetings and 
journals, may have resulted in higher IPP utilization in our 
study.

The rates of ED in prostatectomy patients were almost 
double the rates in RT patients (66.9% vs 33.1%). These rates 
are similar to previously reported rates of ED in the prostate 
cancer cohort. The CaPSURE study found that 1 year after 
prostatectomy, 80% of males suffered from ED [23] while the 
Prostate Cancer Outcomes Study found that 59.9% of men 
self-reported ED after a prostatectomy [24]. Potosky et al. [25] 
compared five-year functional outcomes after prostatectomy 
and external beam radiotherapy and found that there was 
a statistically increased rate of erectile function in males 
treated with prostatectomy (79.3% compared to 63.5%). Of 
significance, there was improvement in sexual function be-
tween 6 months and 2 years post-prostatectomy while there 
was a slight decline in function over time in patients receiv-
ing radiation. Another study showed that the rate of ED 
after RT increased over time from 4% to 47% in 5 years, sec-
ondary to irreversible, slowly progressing vascular damage 
[26]. These finding are in line with our study results showing 
a much longer time span from treatment of prostate cancer 
to ED diagnosis for patients with radiation compared to 
patients with prostatectomy (median 346 vs. 133 days). The 
rate of ED in the radiation group in our study may still be 
underestimated due to the slow progression of ED.

We found that patients who underwent prostatectomy 
were more likely to undergo IPP compared to RT (3.6% vs. 
1.4%). Interestingly, Tal et al. [17] also found that there was 
unequal usage of IPP between prostatectomy and RT pa-
tients (2.3% vs. 0.3%). The discrepancy in utilization rates 
between the two groups may be explained by different 
practice patterns and discussion focus between urologists 
and radiation oncologists. The delayed onset of ED among 
those receiving RT compared to prostatectomy, as shown 
above, may have also played an important role. Specifically, 
a sizeable percentage of patients undergoing RT may be fol-
lowed solely by radiation oncologists, and while ED may be 

Table 3. Continued

Characteristic No IPP (n=13,466) IPP (n=346) Total (n=13,812) p-value
Census tract % below poverty level       0.007
    Quartile 1 (≤4.9) 3,265 (25.8) 56 (17.7) 3,321 (25.6)  
    Quartile 2 (>4.9 to ≤9.2) 3,368 (26.6) 85 (26.8) 3,453 (26.6)  
    Quartile 3 (>9.2 to ≤16.6) 3,063 (24.2) 86 (27.1) 3,149 (24.2)  
    Quartile 4 (>16.6) 2,982 (23.5) 90 (28.4) 3,072 (23.6)  
Medicaid dual-eligible       <0.001
    No 12,658 (94.0) 305 (88.2) 12,963 (93.9)  
    Yes 808 (6.0) 41 (11.8) 849 (6.1)  

Values are presented as number (%) or mean±standard deviation.
ED, erectile dysfunction; IPP, inflatable penile prosthesis; SEER, Surveillance, Epidemiology, and End Results.
a:Masked per SEER-Medicare user agreement for confidentiality.
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diagnosed, radiation oncologists may not be as comfortable 
discussing IPPs as a treatment option.

Our study also demonstrated that patients who were 
younger, Hispanic, Non-Hispanic Black, single, divorced were 
more likely to undergo implant surgery. It can be hypoth-
esized that males who are younger and single are more mo-
tivated to seek more efficacious and satisfactory treatment 
options for ED since they are more likely to have younger 
partners and a higher sexual drive. In contrast, our analysis 
indicated that patients with a higher CCI had an increased 
rate of IPP utilization. It may be speculated that these pa-
tients have high rates of diabetes and hypertension, and are 
therefore more refractory to more conservative treatments 
or have contraindications to PDE5 inhibitors [27]. Our data-
set does not inform the possibility of a racial disparity in the 
usage of IPP since other confounding patient factors such 
as sexual drive and access to care were not available for in-
clusion in the analysis. Consideration for these factors (age, 
race, location, marital status, comorbidities, and treatment 
modality) when a patient is first assessed for ED will help 
guide urologists in offering the best treatment.

IPPs have one of the highest satisfactions rates of all 
ED treatment modalities and yet have the lowest utilization 
rate with only 2.5% of patients receiving prostheses [4]. On 
the other hand, for the general ED population not limited to 
prostate cancer patients, studies have shown that intracav-
ernosal injection (ICI) have a 11% to 31% dropout rate due to 
pain and lack of efficacy. Furthermore, several studies re-
ported a disappointing 30% success rate of ICI in post-prosta-
tectomy patients [4,28,29]. In a meta-analysis, Corona et al. [30] 
found that there was roughly a 50% PDE5 inhibitor dropout 
rate each year due to lack of efficacy, adverse events, and 
contraindications. Since PDE5 inhibitors are often the first 
treatments prescribed for ED, the high failure rate leaves 
thousands of Americans untreated. With a 50% dropout rate 
and a 30% success rate of PDE5 inhibitors and ICIs respec-
tively, it is estimated that about 4,700 (34%) of the patients 
in our database likely remained untreated for ED. The 
substantial underutilization of IPP detected in our analysis 
might be addressed by further educating patients on ED as 
an adverse event of prostate cancer therapy. Providing the 
full gamut of treatment options including IPP and their ef-
fectiveness will potentially help restore erectile function to 
those who may not respond to non-surgical therapies.

While our study strengths lie in the large sample size, 
long follow-up time and the inclusion of a large number of 
demographic, clinical and socioeconomic factors, there are 
some limiting factors. The major limitation of this study 
is that we only evaluated Medicare patients 66 and older. 

Table 4. Results from a multivariable logistic regression model for IPP

Parameter
Odds ratio (95% 

confidence interval)
p-value

Treatment group
    Prostatectomy (ref ) 1
    Radiation 0.41 (0.31–0.53) <0.001
Year of diagnosis, 1-year increase 0.98 (0.92–1.05) 0.58
Age at diagnosis, 5-year increase 0.75 (0.63–0.89) 0.001
Race/ethnicity
    Non-Hispanic White (ref ) 1
    Non-Hispanic Black 1.61 (1.14–2.27) 0.007
    Hispanic 1.47 (0.96–2.26) 0.08
    Asian 0.87 (0.31–2.44) 0.79
    Other/unknown 0.78 (0.34–1.78) 0.56
Marital status at diagnosis
    Married (ref ) 1
    Single 1.82 (1.23–2.71) 0.003
    Divorced/separated 2.06 (1.40–3.02) <0.001
    Widowed 1.60 (0.97–2.63) 0.06
    Other/unknown 1.31 (0.88–1.97) 0.19
Urban/rural location 
    Big metro (ref ) 1
    Metro 1.48 (1.16–1.90) 0.002
    Urban 1.22 (0.72–2.07) 0.47
    Less urban 1.60 (1.05–2.42) 0.028
    Rural 0.97 (0.38–2.47) 0.95
Stage at diagnosis
    Stage II (ref ) 1
    Stage III 1.03 (0.75–1.40) 0.87
    Stage IV 1.36 (0.62–2.97) 0.44
    Unknown 0.71 (0.29–1.75) 0.46
Charlson Comorbidity Index
   0 (ref ) 1
   1 1.07 (0.80–1.45) 0.63
   ≥2 1.32 (0.98–1.78) 0.07
Census tract median income
    Q1 (≤44,745 [ref ]) 1
    Q2 (>44,745 to ≤61,837) 0.95 (0.65–1.38) 0.77
    Q3 (>61,837 to ≤85,808) 1.09 (0.68–1.73) 0.72
    Q4 (>85,808) 1.07 (0.60–1.89) 0.82
Census tract % above high school education
    Q1 (≤48.3 [ref ]) 1
    Q2 (>48.3 to ≤62.5) 0.77 (0.55–1.07) 0.12
    Q3 (>62.5 to ≤75.8) 0.77 (0.52–1.12) 0.17
    Q4 (>75.8) 0.77 (0.49–1.20) 0.25
Census tract % below poverty level
    Q1 (≤4.9 [ref ]) 1
    Q2 (>4.9 to ≤9.2) 1.38 (0.96–1.99) 0.08
    Q3 (>9.2 to ≤16.6) 1.41 (0.94–2.12) 0.10
    Q4 (>16.6) 1.14 (0.68–1.90) 0.61
Medicaid dual-eligibility 1.48 (1.01–2.17) 0.048

IPP, inflatable penile prosthesis.
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Therefore the study may not be generalizable to all men 
undergoing treatment for prostate cancer. The rate of IPP 
utilization may have been higher had a younger cohort been 
included, as shown by Tal et al. [17]. Although we have in-
cluded a large number of factors, there are still many other 
factors not captured in the database. For example, there may 
be variability in the ED rates since we cannot account for 
the radiation dose or the surgical technique. Furthermore, 
the severity of the ED pathology was not evaluated in this 
study, since ED was determined by CPT coding rather than 
chart review and symptomatology. Sexual interest was not 
gauged and thus its influence on the rate of IPP implanta-
tion could not be assessed in this study. Another limitation 
of the study is the absence of rates of different medical 
managements for ED. We did not investigate the success and 
failure rates of other ED treatment options and thus cannot 
conclude if patients simply opted out of surgical manage-
ment or if they were not offered the option due to success 
with medical management. Finally the patients in our study 
sample are heterogeneous covering a very diverse popula-
tion. However, the large sample size allowed us to adjust for 
a large number of factors including patient characteristics 
at the time of diagnosis (age, race/ethnicity, marital status at 
the time of diagnosis, urban/rural status, neighborhood so-
cioeconomic status, and Medicaid dual eligibility), comorbidi-
ties, stage of cancer, and year of prostate cancer diagnosis in 
our multivariable analyses.

CONCLUSIONS

This study filled the knowledge gap about the utilization 
rate of IPP and factors associated with usage since 2005. We 
showed the underutilization of IPP among older patients 
with prostate cancer persisted. Such under-utilization may 
be due to greater clinical focus on cancer treatment rather 
than quality-of-life issues. We also observed discrepancies in 
IPP utilization rates between those treated with radiation 
versus surgery, which may be partially explained by varia-
tions in follow-up protocols between these two treatment 
modes, different progression trajectories, and highly variable 
sexual dysfunction reporting. These findings highlight the 
importance of thorough counseling about all treatment op-
tions for ED and providing patients the option of the penile 
prosthesis implantation for ED after treatment for prostate 
cancer.
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