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PENILE REHABILITATION 

Abstract 

Prostate cancer is the most common non cutaneous cancer in American men with 238,590 diagnosed 

and 29,720 deaths in 2012. Radical prostatectomy is the gold standard treatment for prostate cancer 

but can be associated with erectile dysfunction, potentially impacting quality of life for the patient 

and significant other. As many as 87 percent of post prostatectomy patients may experience erectile 

dysfunction. Penile rehabilitation, the use of a drug or device after radical prostatectomy to 

maximize the recovery of erectile function, can foster the early return of erections. However this 

therapy has not been uniformly adopted by urologists at a large urban tertiary care urology practice. 

Therefore, a nurse practitioner run penile rehabilitation program was developed for post-

prostatectomy patients within this urology practice. An educational in-service about the program was 

delivered to the urologists during grand rounds and a post-in-service survey was given to determine 

if the in-service increased the providers’ intent to refer to the newly developed, nurse practitioner 

run,  penile rehabilitation program. The results of the post in-service survey indicate that urologists 

would “definitely” (n=6, 54.5%) and “probably” (n=4, 36.4%) change practice by referring post 

prostatectomy patients to a nurse practitioner run penile rehabilitation program. 
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PENILE REHABILITATION 

                                                                            Background  

           According to the American Cancer Society, prostate cancer is the most common non 

cutaneous cancer in American men with 238,590 diagnosed and 29,720 deaths in 2012 (Siegel, 

Naishadham & Jemal, 2013). Radical prostatectomy is the gold standard treatment for prostate 

cancer but can be associated with significant morbidity such as urinary incontinence and erectile 

dysfunction (DeFade, Carson, & Kennelly, 2011). With the advent of nerve-sparing surgical 

technique, the cavernous nerves responsible for erectile function are spared thereby promoting return 

of erections (Montorsi et al., 1997). Despite this surgical innovation, potency rates vary widely with 

ranges of 30% to 87% reported (Mulhall, Bivalacqua & Becher, 2012).   

            Erectile dysfunction is defined as the inability to achieve and or maintain an erection 

sufficient for penetration (Burnett, 2011). Conservative management for post prostatectomy erectile 

dysfunction includes treating symptoms after the patient fails to achieve and or maintain an erection. 

This treatment can be delayed a year or more as it may take 12-24 months after surgery for sexual 

function to return (Mulhall, Bella, Briganti, McCullough, & Brock, 2010). Early postoperative use of 

vacuum erectile device, intracavernosal injection, intraurethral suppository or oral pills increases 

blood flow to the cavernous tissue thereby promoting potency (Montorsi et al., 1997).  This 

innovative approach of using a drug or device after radical prostatectomy to maximize the recovery 

of erectile function was coined penile rehabilitation (Mulhall, Parker, Waters & Flanigan, 2009). 

            Erectile dysfunction is not only a physical problem but also an issue of quality of life 

(DeFade et al., 2011). Feelings of inadequacy, low self-esteem, and ability to sexually satisfy their 

partner have been identified in men following prostate cancer therapy (Garos, Kluck, & Aronoff, 

2007). The effects of erectile dysfunction on patients’ ability to engage in sexual intimacy emphasize 

the need for penile rehabilitation (Chung & Brock, 2013).              
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           Penile rehabilitation has been associated with positive outcomes such as early return of 

erectile function, increased self-esteem and increased quality of life making this an important 

practice issue for prostate cancer survivors (Fode, Ohl, Ralph, & Sonksen, 2013). Furthermore, this 

is congruent with the American Cancer Society’s 2015 goal of improving the quality of life for 

prostate cancer patients and their families (Buriak & Potter, 2013).  Though some urologists and 

sexual medicine practitioners have incorporated penile rehabilitation into the routine postoperative 

care of men undergoing prostatectomy (Mulhall, Bivalacqua, & Becher, 2013) penile rehabilitation 

has not been uniformly adopted by urologists at a large urban tertiary care urology practice which is 

the focus of this scholarly project. This underutilization is not due to limited resources as there is a 

nurse practitioner (NP) specializing in sexual medicine and erectile dysfunction available within the 

practice. Referrals to the NP have been less than optimal and may be due to a need for information 

by the urologists on the NPs role in evaluating and treating post prostatectomy erectile dysfunction.         

The purpose of this scholarly project is to evaluate whether an educational in-service would increase 

urology providers intent to refer post prostatectomy patients to a newly developed nurse practitioner 

run penile rehabilitation program. 

                                                      Theoretical Framework   

          The theoretical framework used to guide this scholarly project is Rogers’ diffusion of 

innovation. Diffusion of innovation is the process by which an innovation is shared and adopted 

among members of an organization (Shirey, 2006). This framework was chosen due to its 

recognition as a change model for influencing adoption of innovation and its emphasis on 

communication and peer networking (Kaminski, 2011).  Rogers’ theory proposes for an innovation 

to be adopted the practice change should be better than current practice, be compatible with the 

values of the adopters, able to be trialed prior to adopting with the benefits of practice change visible 
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to others (Gale & Schaffer, 2009). 

            To facilitate the adoption of an innovation, Rogers identified five categories of adopters 

including innovators, early adopters, early majority, late majority and laggards (Kaminski, 2011). 

The five categories mimic a bell-shaped curve with few innovators initially adopting the innovation 

followed by early adopters then early and late majority until finally the laggards endorse the 

innovation (Kaminski, 2011).                

           The five steps in Rogers’ theory include knowledge, persuasion, decision, implementation 

and confirmation (Bowen, Stanton & Manno, 2012). The first step, knowledge, will occur during the 

educational in-service where urologists’ are informed of the proposed innovation. Benefits such as 

improving patients’ quality of life, early return of erections and increasing revenue will be used to 

persuade the urologists to form a positive opinion of penile rehabilitation. Decisions are expected to 

occur when the urologists’ participate in activities that will lead to adopting or rejecting penile 

rehabilitation and implementation is expected to occur when the innovation is used in clinical 

practice by the urologist (Shirey, 2006). The final step is confirmation when urologists’ should be 

able to express positive patient outcomes of the innovation (Bowen, Stanton, & Manno, 2012) (Refer 

to Appendix A for the Stages of Diffusion of Innovation).  

                                                             Literature Review 

          This literature review will evaluate the evidence on the effectiveness of oral phosphodiesterase 

type 5 (PDE5) inhibitors as both a treatment option for post prostatectomy erectile dysfunction and 

as a component in penile rehabilitation to promote early return of erections postoperatively. 

Additional articles will evaluate the impact post prostatectomy erectile dysfunction has on patients’ 

quality of life. The literature review will also evaluate the effectiveness of an educational in-service 

intervention to increase the referral rates of health care providers (Refer to Appendix B for a 
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description of research articles).  

Penile rehabilitation  

          Though phosphodiesterase type 5 (PDE5) inhibitors, (sildenafil, tadalafil and vardenafil), are 

currently the preferred therapy of post prostatectomy penile rehabilitation  (Magheli & Burnett, 

2009) a major evolution in therapy began with Montorsi et al.’s (1997) landmark study 

demonstrating the benefit of intracavernosal injection of alprostadil on erectile function. In this 

prospective randomized control trial, researchers randomized nerve sparing radical prostatectomy 

(NSRP) patients to either 6 months of alprostadil versus control. They reported a significant 

recovery of erections in the treatment group compared to the control group (67% versus 27% p < 

0.01). Despite the small sample size and omission of a validated erectile dysfunction questionnaire to 

measure erectile function, this study paved the way for new treatment options for post prostatectomy 

erectile dysfunction.   

           Subsequent studies were strengthened by using the International Index of Erectile Function 

(IIEF) questionnaire, the most widely referenced tool to assess erectile dysfunction (Burnett, 2011). 

The IIEF questionnaire is a validated instrument well versed in the literature to evaluate erectile 

dysfunction (Mulhall, Land, Parker, Waters and Flanigan, 2005) (Refer to Appendix C for the IIEF 

questionnaire). The 15- item tool assesses erectile function, orgasmic function, sexual desire, 

intercourse satisfaction and overall satisfaction. The scores range from severe erectile dysfunction (5 

to 7) to intact erectile function (22 to 25) (Burnett, 2011). 

             Although the use of PDE5 inhibitors as a treatment option for post prostatectomy erectile 

dysfunction is well documented, the practice of prescribing PDE5 inhibitors to promote early return 

of erections is still being established (Montorsi et al., 2004; Nehra, Grantmyre, Nadel, Thibonnier & 

Brock, 2005).  Montorsi et al. (2008) carried out a multicenter randomized control trial supporting 
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the use of early PDE5 inhibitors. They evaluated the effect of a placebo, nightly vardenafil and on-

demand vardenafil on the erectile function of patients two weeks after NSRP. They found that on-

demand vardenafil had a significantly greater IIEF score than nightly vardenafil. This was a major 

study in the field since it was the first to recommend on-demand over nightly dosing of vardenafil 

thus offering a cost saving benefit to patients.  

         The nightly administration of sildenafil 50 or 100mg was also evaluated by Padma-Nathan et 

al. (2008) who conducted a double-blind, placebo-controlled multicenter study where men were 

randomized to either nightly sildenafil 50mg, nightly sildenafil 100mg or placebo four weeks after 

NSRP. Using the IIEF questionnaire, 27% percent of patients in the sildenafil group reported 

spontaneous erections compared to 4% in the control group. The low erectile response in the control 

group (4%) questions whether nerve-sparing surgery was consistent among study sites and suggests 

the need of a larger patient sample (Magheli & Burnett, 2009).  

            Further support for early PDE5 inhibitors was reported by Bannowsky et al. (2008) who 

randomized NSRP patients with intact nocturnal tumescence to either nightly sildenafil 25 mg or no 

sildenafil starting after catheter removal (7-14 days post operatively). Results demonstrated 

significant higher IIEF scores in the sildenafil group at weeks 36 and 52 postoperative supporting the 

use of nightly PDE5 inhibitors. However, the presence of nocturnal tumescence may have 

contributed to the enhanced effectiveness of penile rehabilitation therapy.  

            Though most of the researchers in the aforementioned studies used the validated IIEF tool as 

an outcome measure there were discrepancies in how the tool was utilized. Montorsi et al. (2008) 

measured success as an IIEF score above 22 (indicating no erectile dysfunction) yet others measured 

success as an improvement from baseline. Additionally, the various dosages of sildenafil (25, 50 or 

100mg) and the variance between nightly and on-demand PDE5 inhibitors may have influenced 
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findings. Other variables to consider when evaluating penile rehabilitation are the surgeon’s skill 

level, patient’s preoperative erectile function, presence of sexual partner and patient’s motivation. 

Though the literature does not promote one PDE5 inhibitor over another it does suggest starting 

rehabilitation as soon as possible to promote erectile function (Chung & Brock, 2013).  

Quality of life  

           Prostate cancer patients’ quality of life is affected not only by the threat of prostate cancer 

recurrence but also by the potential erectile dysfunction associated with surgery (Eilat-Tsanami, 

Tabenkin, Shental, Elmalah, & Steinmetz, 2013). A descriptive study conducted by Garos et al. 

(2008) demonstrated prostate cancer patients and their partners had more depression, decreased 

quality of sexual communication and male sexual dissatisfaction than the general population. The 

association of sexual dissatisfaction with a decreased quality of life was also reported by Ratcliff, 

Cohen, Pettaway, & Parker, (2013) who found correlations between poorer sexual functioning and 

decreased mental health related quality of life. Despite the two groups of researchers using different 

validated quality of life questionnaires both demonstrated the impact of erectile dysfunction on 

prostate cancer survivor’s quality of life. Garos et al. (2008) had the additional foresight to include 

partners in their analysis as erectile dysfunction affects both the patient and their partner.   

            The aforementioned studies highlight the importance of penile rehabilitation to foster early 

erections in post prostatectomy patients thereby contributing to increased quality of life. This is 

congruent with both the Institute of Medicine and the American Cancer Society’s recommendation 

that health care providers address the survivorship needs of cancer patients’ and their families 

including side effects of cancer treatment. (Cooper, Loeb, & Smith, 2010). Survivorship 

encompasses the physical, psychosocial and economic effects of cancer from diagnosis until death 

including side effects from cancer treatment and quality of life (Cooper, Loeb, & Smith, 2010). 
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Though prostate cancer is a male disease the effects of prostate cancer treatment affects the lives of 

both the patient and their significant other. This is an important component of cancer survivorship. 

As prostate cancer has the potential to be a chronic disease, urology nurse practitioners need to be 

well equipped to meet the survivorship needs of prostate cancer patients and their significant other 

such as sexual recovery and quality of life.   

Educational Interventions 

             While there are no studies specific to urology and penile rehabilitation referral rates there is 

evidence supporting the use of educational interventions to increase provider referrals. To determine 

if an educational program on hospice and palliative care increased emergency medicine residents 

referral patterns, Devader and Jeanmonond (2012) evaluated referral patterns prior and six months 

after a four hour educational lecture. Six months after the educational in-service 80% of residents 

reported referring a patient to hospice or palliative care compared to 61% of residents reported never 

referring a patient prior to intervention.  

           Another study demonstrating effectiveness of an educational intervention on referrals is 

Kaufman and Forman (2005) study assessing if hospice referrals increased after an educational 

intervention. This study included both nursing and physician professionals with each group having 

their own intervention, a half day conference for nursing and a grand rounds presentation for 

physicians. Results demonstrated an 85 % increase in hospice census the year following the 

intervention with most of the referrals stemming from community nursing homes. Though there was 

an increase in hospice census following the intervention other confounding variables such as the 

diminished health status of patients may have contributed as well. 

           Further support includes Lewis, Barnhart, Houghton and Charney (2010) study determining if 

a brief educational program to obstetrician – gynecologists would increase the referral rate for 
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treatment of uncontrolled hypertension. Three months after a one hour educational meeting 49% of 

patients were referred to their primary care providers for uncontrolled hypertension compared to 9% 

prior to the intervention.  

                                                                    Methods 

           Though providers in a large tertiary urology clinic routinely evaluated and treated post 

prostatectomy erectile dysfunction, no standardized penile rehabilitation program was available. 

Therefore, the urology nurse practitioner developed a nurse practitioner run penile rehabilitation 

clinic to which the urologists could refer patients and patients could self-refer for management of 

post prostatectomy erectile dysfunction.  

           This standardized program was developed and based on the current, best practice for penile 

rehabilitation and includes the use of both oral medicine and intracavernosal injection therapy. The 

program also includes objective measurement of erectile function and quality of life via the 

International Index of Erectile Function (IIEF) and Expanded Prostate Cancer Index Composite 

(EPIC) questionnaires. Additionally, the program refers those patients who require additional 

emotional support to a collaborating psychologist specializing in cancer survivorship, intimacy and 

sexual dysfunction.  

           The urology NP developed an educational in-service to increase the urologists’ awareness and 

intent to refer post prostatectomy patients to this newly developed penile rehabilitation program. A 

single group post-test survey was used to evaluate if this outcome was met.  A convenience sample 

of 11 board certified urologists specializing in prostate cancer participated in the project. All 

urologists work at the same urban east coast tertiary care urology practice performing approximately 

1000 radical prostatectomies a year (A. Partin, personal communication, October 14, 2013). The 

urology practice has two offices with a total of 19 urologists though the sample was restricted to 
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those urologists who specialize in adult urology and prostate cancer. To maximize urologists’ 

participation in the quality improvement study, the in-service was conducted during a weekly grand 

rounds meeting to capture urologists from both practice locations. As this in-service involved a 

survey with no individual identifiers a query was submitted to the Institutional Review Board (IRB) 

at Johns Hopkins University and the University of Maryland where it was deemed a quality 

improvement project not requiring IRB oversight.  

Methodology 

          Offering post prostatectomy patients’ a penile rehabilitation program devoted to optimizing 

sexual recovery and quality of life will benefit both the patient and the urologist. An educational in-

service detailing purpose and goals of a penile rehabilitation program was presented by a urology 

nurse practitioner to urologists at a large urban tertiary care urology practice during a weekly grand 

rounds meeting (Refer to Appendix D for the In-service Outline). This 30 minute educational in-

service was approved by the urology administrator to ensure appropriate time was allotted in grand 

rounds for the in-service. The educational content of the in-service explained the penile 

rehabilitation program’s goals of promoting early return of erections, increasing quality of life in the 

post prostatectomy patient, increasing urologist satisfaction and increased revenue for the urology 

practice.  

            Early return of erections can be facilitated by the use of PDE5 inhibitors and evidence was 

presented on their effectiveness for post prostatectomy erectile dysfunction. Though each patient’s 

plan of care will be individualized the in-service presented a starting program of Viagra 100mg or 

Cialis 20mg three times a week starting 10-14 days after prostatectomy. Patients will attempt 

masturbation or sexual relations three times a week and progress to intracavernosal injection therapy 

twice a week if oral therapy is ineffective.  
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           Since most urologists have familiarity with the evidence on PDE5 inhibitors, the focus of the 

in-service was on how penile rehabilitation and the return of early erections can increase prostate 

cancer patients’ quality of life. A review of quality of life studies was presented to the urologists. 

Additionally, the nurse practitioner discussed the intent to collect and analyze quality of life data 

from patients participating in the penile rehabilitation program using EPIC, a valid and reliable 26 

item survey measuring quality of life in prostate cancer patients (Szymanski, Wei, Dunn and Sanda, 

2010) (Refer to Appendix E for a link to EPIC questionnaire). Patients would complete this survey 

upon enrolling in the penile rehabilitation program and again in 6 weeks and 3, 6, 9 and 12 months 

to assess quality of life. Also, return of erections would be assessed by the IIEF tool upon enrolling 

in the program and again in 6 weeks and 3, 6, 9 and 12 months (Burnett, 2011). After consulting 

with the urology billing department, potential revenue generated by a penile rehabilitation program 

was presented as well.            

           The in-service promoted a collaborative approach between the nurse practitioner run penile 

rehabilitation program and the urologist in managing the oncologic needs of the post prostatectomy 

patient. Penile rehabilitation clinic notes will be electronically mailed to the referring urologist. 

Additionally, patients having difficulty coping with their cancer diagnosis and erectile dysfunction 

will be referred to a collaborating Johns Hopkins psychologist specializing in cancer survivorship, 

sexual functioning and psychosocial concerns for cancer survivors. Referrals to the psychologist can 

be initiated either by the urology nurse practitioner or by the patient. As many patients are proactive 

in their healthcare, patients will also have the option of referring themselves to the penile 

rehabilitation program.  A pamphlet developed by the urology nurse practitioner will be available in 

the urology outpatient clinic waiting room as well as on Johns Hopkins Medicine’s James Buchanan 

Brady Urological Institute website promoting the penile rehabilitation program. The contents of the 
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pamphlet will be approved by the chairman of urology prior to distributing to clinic waiting room 

and website.              

           At the conclusion of the in-service, the urology NP provided the email and phones numbers of 

the penile rehabilitation program to the urologists as well as a proposed electronic decision support 

tool to facilitate referrals to the program. The decision support tool will allow urology providers to 

click ‘Follow up in the Penile Rehabilitation Clinic’ in both the inpatient and outpatient 

computerized provider order entry discharge instructions.  The systems development manager within 

the Surgery Information Systems Department will facilitate implementing these decision support 

tools. The urology nurse practitioner will inform urologists via email when the decision support tools 

are operational.             

            A power point presentation along with the survey questionnaire was emailed to those 

urologists who were unable to attend the in-service. Urologists emailed their completed surveys to a 

study assistant who then forwarded the results to the urology nurse practitioner assuring anonymity 

of results.  

Data Collection 

            A handwritten survey using closed-ended answers was developed to ascertain each 

urologists’ years in practice, current penile rehabilitation recommendations, how much they believe 

their patients are bothered by post prostatectomy erectile dysfunction, how much they believe post 

prostatectomy erectile dysfunction affects patients quality of life, how much they believe patients’ 

partners’ quality of life is affected by erectile dysfunction and would the urologists consider referral 

to a penile rehabilitation program based on the information from the in-service.  As this was a newly 

developed survey, a PhD prepared researcher reviewed the survey for accuracy of content (Refer to 

Appendix F for survey questions).  
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           At the completion of the in-service, each urologist voluntarily participated in the post in-

service paper and pen survey. Data collection was anonymous and de-identified and the survey was 

distributed and collected by a study assistant. The surveys were accessed and data abstracted by the 

urology nurse practitioner only. The surveys were secured in a locked cabinet in the urology nurse 

practitioner’s office to which only she has access. Data analysis was performed with descriptive 

statistics using SPSS version 20. Results of each individual survey were reported as a percentage 

along with a percentage of the aggregate. Results of urologists practicing less than 5 years were 

compared to those practicing more than 5 years to determine if there was a difference in belief and 

practice patterns among novice and experienced urologists.  

                                                                    Results 

           Eleven of the 15 urologists who specialize in adult urology and prostate cancer participated in 

the project. Eight of the 11 urologists attended the grand rounds in-service and three urologists 

viewed the in-service via an emailed power point presentation. None of the remaining four urologists 

responded to the emailed power point presentation.  

           Using descriptive statistics, survey results indicate more than half of the 11 survey 

respondents have been practicing urology greater than 5 years (n=6, 54.5%) with the remaining 

practicing less than 5 years (n=5, 45.5%). Most urologists incorporate some form of penile 

rehabilitation (n=9, 81.8%) into their practice with PDE5 inhibitors being the preferred first line 

method (n=9, 81.8%), one (9.1%) does not recommend PDE inhibitors at all and one (9.1%) failed to 

answer the question.  

             There was variability in post-operative PDE5 inhibitors prescribing patterns among the 

urologists who recommend penile rehabilitation. Seven urologists (63.6%) recommend PDE5 

inhibitor on demand, two (18.2%) recommend daily use of PDE5 inhibitors and two (18.2) 
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recommend both on demand and daily PDE5 inhibitors. No urologist recommends vacuum erectile 

device or intracavernosal injections as first line therapy in penile rehabilitation while ten (90.9%) 

urologists recommend intracavernosal injections as second line therapy. One respondent (9.1%) did 

not answer this question.  

            All the urologists believe patients are bothered by post op erection dysfunction either “a great 

deal” (n=5, 45.5%), “much” (n=3, 27.3%) or “somewhat” (n=3, 27.3%). They also believe patients 

quality of life is affected by post op erectile dysfunction either “a great deal” (n=4, 36.4%), “much” 

(n=4, 36.4%) or “somewhat” (n=3, 27.3%) and that the partner’s quality of life is affected either “a 

great deal” (n=3, 27.3%), “much” (n=3, 27.3%), or “somewhat” (n=5, 45.5%) by post prostatectomy 

erectile dysfunction. At the conclusion of the in-service most urologists indicated they would refer 

patients to a penile rehabilitation program “definitely” (n=6, 54.5%), “probably” (n=4, 36.4%) and 

“possibly” (n=1, 9.1%). Please see Table 1. Results were similar for urologists independent of years 

of practice with the exception of post-operative PDE5 inhibitor use. One third of urologists in 

practice for less than five years are more willing to use PDE5 inhibitors on a daily basis (n=2, 

33.3%) as compared to none of the urologists in practice for over five years (Please see Table 2).  

                                                                  Discussion  

            Results of the post in-service survey indicate similar findings irrespective of the urologist’s 

years of practice. Though the majority of urologists recommend penile rehabilitation to post 

prostatectomy patients, there is inconsistency and variability in terms of on demand or daily PDE5 

inhibitor use. This is similar to the practice patterns of urologists in general (Mulhall, Bivalacqua, & 

Becher, 2013). Despite this variability in prescribing PDE5 inhibitors, the majority of urologist 

participants believe that the quality of life of patients and their partners’ is affected by post 

prostatectomy erectile dysfunction, and they would refer patients to a penile rehabilitation program. 
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All urologists agreed that the patients’ and partners’ QOL is at least “somewhat” affected by 

prostatectomy, supporting the importance of including the partner when assessing sexual function 

after prostatectomy. 

           The results of this survey indicate there is great potential to positively affect prostate cancer 

survivor’s quality of life through the urology nurse practitioner’s run penile rehabilitation program.  

Furthermore, support for this program was verbally augmented by comments from the urologists at 

the completion of the inservice. Urologists stated having a nurse practitioner specializing in penile 

rehabilitation and sexual recovery would benefit the patient and provider. They felt post 

prostatectomy patients require reassurance, repeated office visits and access to a provider by email 

or telephone to assist them in adapting to their change in sexual functioning which can be 

challenging to the urologist whose responsibilities also include surgery and research. A penile 

rehabilitation program would allow the urologist and nurse practitioner to work in tandem in caring 

for the post prostatectomy patient. Additionally, a penile rehabilitation program will comply with the 

cancer survivorship needs identified by the Institute of Medicine and American Cancer Society by 

fostering the return of erections and helping to improve the quality of life of prostate cancer patients’ 

and their partners.  Having an erectile recovery treatment plan customized to the individual patient 

along with access to the urology nurse practitioner via email and telephone will demonstrate 

commitment to helping patients and their partners manage their post prostatectomy erectile 

dysfunction. For those patients and partners requiring further assistance coping with their cancer 

diagnosis and change in sexual functioning, a referral will be initiated to a collaborating psychologist 

who specializes in sexual function and health for cancer survivors.  

            Data obtained from the penile rehabilitation program will determine the program’s success in 

meeting its goals of promoting early return of erections, increasing quality of life in the post 
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prostatectomy patient, increasing urologist satisfaction and increasing revenue for the urology 

practice. Assessing the early return of erections and patient’s quality of life will be performed using 

data extrapolated from the IIEF and EPIC questionnaire’s preoperatively, at 6 weeks and 3, 6, 9, and 

12 months postoperatively.  The economic benefit of penile rehabilitation to the urology practice 

will be determined by patients’ co-pay and insurance reimbursement.  

            Since the in-service, referrals to the penile rehabilitation program have been averaging four 

referrals per week. The nurse practitioner schedules penile rehabilitation patients one day a week 

(Friday) where each new visit is 30 minutes and a subsequent office visit to learn intracavernosal 

injection therapy, if indicated, is 60 minutes. Verbal feedback from patients and their partners 

regarding penile rehabilitation have been positive thus far.  

          Sustainability of this program will be augmented by promoting penile rehabilitation via 

pamphlets distributed in the urology clinic’s waiting room along with the Johns Hopkins Medicine’s 

James Buchanan Brady Urological Institute website. Sustainability will be aided further by 

conducting an in-service 6 months after initiating the penile rehabilitation clinic to provide 

urologists’ feedback on the number of patients referred, financial contribution of penile 

rehabilitation to the urology practice along with the results of the IIEF and EPIC questionnaires. 

Limitations  

            There are many limitations to this project. This is a non randomized small sample and as 

such statistical significance is unable to be assessed. Results are not generalizable as the setting is a 

large urban tertiary care urology practice and the findings are specific to this practice site. Though 

the survey was anonymous, the results may be falsely ‘positive’ as the in-service was conducted by a 

member of the urology department. Lastly, although a PhD prepared researcher evaluated the 

content of the survey tool prior to its use, the tool was not tested for validity and reliability.     
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Implications for Practice  

           As the number of prostate cancer survivor’s increase, survivorship and quality of life are 

issues of importance to both patients and urology providers. Referring post prostatectomy patients to 

a penile rehabilitation program to enhance sexual recovery coincides with the goals set forth by the 

Institute of Medicine and the American Cancer Society. Publishing results of the penile 

rehabilitation program will contribute to the prostate cancer survivorship literature and highlight the 

urology nurse’s role in optimizing the quality of life of prostate cancer patients.   
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Table 1  

Urologists Answers to Survey Questions (N=11) 
 

Survey Questions  N % 

 

Years in Practice 

     Less than 5 years  

     Greater than 5 years  

 

 

5 

6 

 

 

45.5 

54.5 

 

Currently prescribing PR  

     Yes  

     No  

     Undecided  

 

9 

2 

0 

 

81.8 

18.2 

0.0 

 

PDE5 inhibitors as first line therapy  

     Yes 

     No 

     No answer / Missing 

 
9 
1 
1 

 
81.8 
9.1 
9.1 
 

Daily or On demand PDE5 inhibitors 

     Daily 

     On demand  

     Both 

 
2 
7 
2 

 
18.2 
63.6 
18.2 
 

VED as first line therapy 
     Yes  

     No 

 
0 
11 

 
0.0 
100.0 
 

Injection therapy as first line therapy 

     Yes  

     No 

 
0 
11 

 
0.0 
100.0 
 

What is your second choice?  

     Vacuum erectile device  

     Injection therapy  

     No answer / missing 

 
0 
10 
1 

 
0.0 
90.9 
9.1 
 

Are patients bothered by ED  

     A great deal  

     Much 

     Somewhat 

     Little 

     Never 

     Indifferent 

 
5 
3 
3 
0 
0 
0 

 
45.5 
27.3 
27.3 
0.0 
0.0 
0.0 
 

Patients quality of life  

     A great deal  
 
4 

 
36.4 
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Note. PR = penile rehabilitation; PDE5 = phosphodiesterase type 5 inhibitors; ED = erectile  

dysfunction; VED = vacuum erectile device  

 

 

 

 

 

 

 

 

 

 

 

     Much 

     Somewhat 

     Little 

     Never 

     Indifferent 

4 
3 
0 
0 
0 

36.4 
27.3 
0.0 
0.0 
0.0 
 

Partners quality of life  

     A great deal  

     Much 

     Somewhat 

     Little 

     Never 

     Indifferent 

 
3 
3 
5 
0 
0 
0 

 
27.3 
27.3 
45.5 
0.0 
0.0 
0.0 
 

Will you refer  

     Definitely  

     Probably  

     Possibly  

     Probably not  

     Definitely not 

 
6 
4 
1 
0 
0 

 
54.5 
36.4 
9.1 
0.0 
0.0 
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Table 2  

Comparison of Urologists with less than 5 years in Practice versus Urologists with greater than 5 

years in Practice. 

                                                                 Less than 5 years                          Greater than 5 years  

                                                           in Practice N = 5                            in Practice N = 6  
  N % N % 

Currently prescribing PR 

     Yes 

     No 

     Undecided  

 

4 

1 

0 

 

80.0 

20.0 

0.0 

 

5 

1 

0 

 

83.3 

16.7 

0.0 

 

PDE5 inhibitors as first line 

therapy  

     Yes 

     No 

     No answer / Missing 

 

 

4 

0 

1 

 

 

80.0 

0.0 

20.0 

 

 

5 

1 

0 

 

 

83.3 

16.7 

0.0 

 

Daily or On demand PDE5 

inhibitors 

     Daily 

     On demand  

     Both  

 

 

0 

4 

1 

 

 

0.0 

80.0 

20.0 

 

 

2 

3 

1 

 

 

33.3 

50.0 

16.7 

 

VED as first line therapy  

     Yes  

     No  

 

0 

5 

 

0.0 

100.0 

 

0 

6 

 

0.0 

100.0 

 

Injection therapy as first line 

therapy 

     Yes  

     No 

 

 

0 

5 

 

 

0.0 

100.0 

 

 

0 

6 

 

 

0.0 

100.0 

 

What is your second choice?  

     Vacuum erectile device  

     Injection therapy  

     No answer / missing  

 

0 

5 

0 

 

0.0 

100.0 

0.0 

 

0 

5 

1 

 

0.0 

83.3 

16.7 

 

Are patients bothered by ED  

     A great deal  

     Much 

     Somewhat 

     Little 

     Never 

     Indifferent  

 

2 

1 

2 

0 

0 

0 

 

40.0 

20.0 

40.0 

0.0 

0.0 

0.0 

 

3 

2 

1 

0 

0 

0 

 

50.0 

33.3 

16.7 

0.0 

0.0 

0.0 
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Patients quality of life  

     A great deal  

     Much 

     Somewhat 

     Little 

     Never 

     Indifferent 

 

2 

2 

1 

0 

0 

0 

 

40.0 

40.0 

20.0 

0.0 

0.0 

0.0 

 

2 

2 

2 

0 

0 

0 

 

33.3 

33.3 

33.3 

0.0 

0.0 

0.0 

 

Partners quality of life  

     A great deal  

     Much 

     Somewhat 

     Little 

     Never 

     Indifferent 

 

1 

2 

2 

0 

0 

0 

 

20.0 

40.0 

40.0 

0.0 

0.0 

0.0 

 

2 

1 

3 

0 

0 

0 

 

33.3 

16.7 

50.0 

0.0 

0.0 

0.0 

 

Will you refer  

     Definitely  

     Probably  

     Possibly  

     Probably not  

     Definitely not  

 

3 

2 

0 

0 

0 

 

60.0 

40.0 

0.0 

0.0 

0.0 

 

3 

2 

1 

0 

0 

 

50.0 

33.3 

16.7 

0 

0 

Note. PR = penile rehabilitation; PDE5 = phosphodiesterase type 5 inhibitors; ED = erectile  

dysfunction; VED = vacuum erectile device  
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Appendix A 

Stages of Diffusion of Innovation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

KNOWLEDGE PERSUASION   DECISION  IMPLEMENTATION  CONFIRMATION 

REJECT  

ACCEPT  

Educational in-service 
informing urologists of 
nurse practitioner run 
penile rehabilitation 

program 

Improving prostate 
cancer patients’ 

quality of life, early 
return of erections, 

increased revenue to 
urology clinic 

 

Urologists would refer 
prostate cancer 

patients to a nurse 
practitioner run penile 
rehabilitation program 

Adapted from: Bowen, C., Stanton, M., & Manno, M. (2012). Using diffusion of innovations 

theory to implement the confusion assessment method for the intensive care unit. Journal of 

Nursing Care Quality, 27, 139-145.  

 

Implementation of nurse 
run penile rehabilitation 

program 

Six month in-service to 
urologists to review 
number of patients 
referred, Expanded 
Prostate Cancer Index 
Composite and 
International Index of 
Erectile Function 
results along with 
financial contribution 
of penile rehabilitation 
to urology practice.  



29 

PENILE REHABILITATION 

Appendix B 

   Johns Hopkins Nursing Evidence Based Practice Individual Evidence Summary 

# Author  Date Evidence 

Type 

Sample & 

Sample Size  

Results & 

Recommendations 

Limitations Strengt

h &  

Quality 

1 Montorsi, 

Guazzoni, 

Strambi, Da 

Pozzo, Nava, 

Barbieri, 

Rigatti, 

Pizzini, 

Miani 

1997 Randomized 

control trial 

(RCT)  

30 subjects  Intracavernous 

injections of 

alprostadil resulted 

in a normal 

erection recovery 

rate that was 

significantly higher 

than control (67% 

vs. 20%, p< 0.01).  

-Small sample 

size  

-No baseline 

comparison 

noted 

-no power 

analysis 

 1 

 

 

 

 

 

B 

2 Padma-

Nathan, 

McCullough, 

Levine, 

Lipshulz, 

Siegel, 

Montorsi, 

Giuliano, 

Brock 

2008 Randomized 

control trial  

76 bilateral 

NSRP 

randomized, 

double blind, 

placebo-

controlled, 

multicenter 

 

Nightly 

administration of 

sildenafil resulted 

in return of 

spontaneous 

erections in 27% of 

patients versus 4% 

in control group 

-Small sample 

size 

-Low response 

rate in control 

is less than 

expected 

response rate 

after NSRP 

1 

 

 

 

 

 

 

B 

3 Montorsi, 

Brock, Lee, 

Shapiro, Van 

Poppel, 

Graefen, 

Stief 

2008 Randomized 

control trial  

628 bilateral 

NSRP men 

double-blind, 

double-

dummy, 

multicenter, 

parallel 

group 

On-demand 

vardenafil resulted 

in significantly 

greater IIEF scores 

than placebo. 

-Funding from 

pharmaceutica

l corporation 

1 

 

 

 

 

 

A 

4 Bannowsky, 

Schulze, Van 

der Horst, 

Hautmann, 

Junemann 

2008 Non 

Experimental 

Case Control 

41 subjects at 

single 

institution  

Randomized to 

either receive 

nightly sildenafil or 

placebo. There was 

a significant 

difference in IIEF 

score between 

groups at 36 and 52 

weeks (P<0.001). 

-Small sample 

size 

-Lack of 

power analysis 

- Conducted at 

single 

institution 

affecting 

generalizabilit

y of findings 

 

V 

 

 

 

 

 

 

 

B 

5 Nehra, 

Grantmyre, 

Nadel, 

Thibonnier, 

Brock  

2005 Randomized 

control trial  

440 subjects, 

placebo 

control, 

double blind, 

multicenter 

trial  

10 and 20 mg of 

vardenafil was 

superior to placebo 

in improving IIEF 

scores related to 

intercourse 

-Study 

participants 

varied from 

0.5-5 years 

post NSRP 

1 

 

 

 

A 
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-Study 

participants 

had unilateral 

or bilateral 

NSRP  0.5 -5 

years prior to 

study  

satisfaction, 

orgasmic function 

and overall 

satisfaction with 

sexual experience 

versus placebo 

(p<0.0009) in post 

prostatectomy 

erectile dysfunction 

patients 0.5-5 years 

following surgery 

 

6 Montorsi, 

Padma 

Nathan, 

McCullough, 

Brock, 

Broderick, 

Ahuja, 

Whitaker, 

Hoover, 

Novack, 

Murphy, 

Varanese  

2004 Randomized 

control trial  

-303 subjects 

double blind, 

placebo 

controlled, 

multicenter 

study  

 

-Study 

participants 

had bilateral 

NSRP 12-28 

years prior to 

the study  

Tadalafil 20mg on 

demand increased 

the mean IIEF 

scores  compared to 

placebo (p< 0.001)  

-Only 

evaluated 

Tadalafil 

20mg and not 

the lower dose 

of 10mg  

-Only 

included 

bilateral 

NSRP thus 

results cannot 

be generalized 

to those 

patients who 

had unilateral 

or non nerve 

sparing  

1 

 

 

 

 

 

 

 

 

 

 

 

A 

7 Ratcliff, 

Cohen, 

Pettaway, 

Parker  

2013 Randomized 

control trial  

95 

participants  

 

Secondary 

analysis of 

three-arm 

RCT 

assessing 

QOL impact 

of presurgical 

stress 

management 

intervention, 

supportive 

attention or 

standard care  

Poorer sexual 

functioning was 

associated with 

poorer mental 

health related 

quality of life 

Homogenous 

study 

participants 

(Caucasian, 

married, 

highly 

educated) thus 

lacks 

generalizabilit

y of findings.  

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

B 

8 Garos, 

Kluck, 

Aronoff  

2007 Retrospective  

Descriptive 

Correlational  

77 prostate 

cancer 

patients and 

57 partners 

  

 

Prostate cancer 

patients report 

more sexual 

depression, more 

problems with 

sexual esteem, 

Predominately 

Caucasian and 

well educated.  

-Some 

partners did 

not respond to 

III 

 

 

 

 

B 
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greater sexual 

preoccupation and 

less life satisfaction 

then their partners 

based on analysis 

of Beck Depression 

Inventory, Life 

Satisfaction Index, 

Index of Sexual 

Satisfaction, 

Relationship 

Assessment Scale, 

Dyadic Sexual 

Communication 

Scale, Sexuality 

Scale and Client 

Satisfaction 

Questionnaire   

sexually 

focused 

questions 

-Patients self 

reported their 

sexual 

function rather 

than using 

validated IIEF 

questionnaire  

-Inclusion of 

radiation 

therapy and 

hormonal 

therapy 

patients in 

addition to 

prostatectomy  

9  Lewis, 

Barnhart, 

Houghton, 

Charney  

2010 Proportional 

design  

126 patient 

records  

The referral rates 

for poorly 

controlled 

hypertension 

patients was 9% 

prior to a one hour 

educational 

intervention and 

49% 3 months after 

the in-service 

(p<.001)  

Lack of power 

analysis  

III 

 

 

 

 

 

 

 

 

B 

10 DeVader, 

Jeanmonod  

2012 Prospective 

cohort  

40 subjects      

 

-33completed 

survey prior 

to 

intervention 

 

-31completed 

after 

intervention 

 

-25 

completed 6 

months after 

intervention  

80% referred 

patient to hospice 

or palliative care 6 

months after 

intervention 

compared to 61% 

who never referred 

prior to 

intervention  

-Recall bias 

-Single 

institution 

thus limited 

generalizabilit

y  

 

 III 

 

 

 

 

 

 

 

 

 

 

B 

 

11 Kaufman, 

Forman  

2005 Non 

experiment 

27  nurses  

5 physicians 

Hospice census the 

year following 

educational 

intervention 

increased 85% 

(p<0.001)  

-Larger 

number of 

referrals from 

nursing home 

rather than 

physicians 

could be from 

  III 
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low physician 

sample size 

- Other 

variables such 

as health 

status of 

patients may 

increase 

referral rates  

 

B 
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Appendix C 

International Index of Erectile Function Questionnaire 

1. How do you rate your confidence that you could get and keep an erection? 

1. Very Low 

2. Low 

3. Moderate 

4. High 

5. Very High 

 

2. When you had erections with sexual stimulation, how often were your erections hard 

enough for penetration? 

1. Never or almost never 

2. A few times 

3. Sometimes (about half the time) 

4. Most times 

5. Always or almost always 

 

3. During sexual intercourse, how often were you able to maintain your erection after 

you had penetrated or entered your partner? 

1. Never or almost never 

2. A few times 

3. Sometimes (about half the time) 

4. Most times 

5. Always or almost always 

 

4. During sexual intercourse, how difficult was it to maintain your erection to 

completion of intercourse? 

1. Extremely difficult 

2. Very difficult 

3. Difficult 

4. Slightly difficult 

5. Not difficult 

 

5. When you attempted sexual intercourse, how often was it satisfactory for you? 

1. Never or almost never 

2. A few times 

3. Sometimes (about half the time) 

4. Most times 

5. Always or almost always 
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                                  Appendix C 

                                    International Index of Erectile Function Questionnaire 

Based on total sum of scores from 5 questions above: 

22 to 25 = Normal 

17 to 21 = Mild 

12 to 16 = Mild to moderate 

8 to 11 = Moderate 

5 to 7 = Severe 

 

 

 

 

 

 

 

 

 

 

 

Reference:  

Rosen, R., Cappelleri, J., Smith, M., Lipsky, J., & Pena, B. (1999). Development and evaluation  

 of an abridge, 5-item version of the International Index of Erectile Function (IIEF-5) as a  

 diagnostic tool for erectile dysfunction. International Journal of Impotence Research, 11,  

 319-326.  
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Appendix D 

 

      In-service Outline 

1. Introduction  

A. Acknowledge faculty members  

B. Purpose of inservice  

1. Knowledge of Penile Rehabilitation Program at Hopkins 

2. Sharing of patient’s experiences on erectile dysfunction after prostatectomy 

3. Survivorship definition and goals 

A. Institute of  Medicine  

B. American Cancer Society  

C. National Cancer Institute 

4. Erectile dysfunction is a contributor to quality of life thus also an emphasis for survivorship     

5. Brief evidence review on PDE5 inhibitors role in penile rehabilitation  

6. Stress potential decreased quality of life in post prostatectomy patients’ with erectile  

dysfunction  

A. Depression  

B. Decreased sexual communication  

C. Increased male sexual dissatisfaction 

D. Post prostatectomy patients’ partners’ quality of life  

7. Goals of Penile Rehabilitation Program  

A. Promote early return of erections  

1. Viagra 100 mg or Cialis 20mg three times a week starting after catheter 

removal  

2. Early initiation of intracavernosal injections if PDE5 inhibitors ineffective  

B. Increase patient quality of life  

1. Individualized attention on patient and partner’s sexual recovery needs  

2. Access to NP by email or phone call updates every 2 weeks 

C. Increased urologist satisfaction  

D. Increased revenue  

1. Average reimbursement for NP intracavernosal teaching visit $430.00  

E. Generate data and contribute to penile rehabilitation literature  

1. IIEF questionnaire pre op, 6 weeks and 3, 6, 9, 12 months  

2. EPIC questionnaire pre op, 6 weeks and 3, 6, 9, 12 months  

F. Comply with Institute of Medicine and American Cancer Society 

recommendations  

8. Referral Process  

A. Phone number  

B. Email address  

C. Pamphlets in waiting room for patients to self refer  
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                       Appendix E 

                      The Expanded Prostate Cancer Index Composite (EPIC) 

Please refer to following   

http://www.med.umich.edu/urology/research/EPIC/EPIC-26-6.2002.pdf 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.med.umich.edu/urology/research/EPIC/EPIC-26-6.2002.pdf
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Appendix F 

 

    Survey 

  

1.    How many years have you been in practice?  

___ (1) Less than 5 years   ___ (2) More than 5 years 

  

2. Do you recommend penile rehabilitation to post prostatectomy patients?  

___ (1) Yes                         ___ (2) No   ___ (3) Undecided  

 

3. If you recommend penile rehabilitation do you use PDE5 inhibitors as first line therapy?  

___(1) Yes   ___ (2) No 

 

4. Do you recommend daily or on-demand PDE5 inhibitors?  

___(1) Daily    ___(2) On-demand   ___ (3) Both 

 

5. Do you recommend vacuum erectile device as first line therapy?  

___ (1) Yes       ___ (2) No  

 

6. Do you recommend intracavernosal injection therapy as first line therapy?  

___ (1) Yes     ___ (2) No  

 

7. If a patient fails PDE5 inhibitors what is your second line therapy?  

___ (1) Vacuum erectile device   ___(2) Intracavernosal injection 

 

8. How much do you believe your patients are bothered by post prostatectomy erectile 

dysfunction?  

___(1) A Great deal ___ (2) Much   ___ (3) Somewhat  ___ (4) Little    ___ (5) Never 

___(6) Indifferent   

 

9. How much do you believe patients’ quality of life is affected by post prostatectomy erectile 

dysfunction?  

___(1) A Great deal ___ (2) Much   ___ (3) Somewhat  ___ (4) Little    ___ (5) Never 

___(6) Indifferent  

 

10. How much do you believe patients’ partners’ quality of life is affected by post prostatectomy 

erectile dysfunction?  

___(1) A Great deal ___ (2) Much   ___ (3) Somewhat  ___ (4) Little    ___ (5) Never 

___(6) Indifferent 
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                                                          Appendix F  

                                                                

                                                              Survey  

 

11. After participating in this inservice how likely are you to refer post prostatectomy patients to a 

penile rehabilitation program?  

___(1) Definitely   ___ (2) Probably   ___ (3) Possibly   ___ (4) Probably not  

___(5) Definitely not  
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