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ABSTRACT

Objectives. To determine the response to sildenafil citrate (Viagra) in patients with erectile dysfunction after
radiation therapy for localized prostate cancer.
Methods. Baseline and follow-up data from 21 patients presenting with erectile dysfunction after radiation
treatment for clinical T1-2 prostate cancer were obtained. Two patients had undergone iodine-125 seed
implantation and the remaining 19 conformal external beam irradiation. All 21 patients were considered to have
erectile dysfunction as assessed by the International Index of Erectile Function (IIEF) and were prescribed sildenafil
at a. dosage of 50 mg, with a titration to 100 mg if needed. The mean time between the completion of radiation
therapy and initiation of sildenafil was 24.6 ± 5.8 months. The quality of the erectile function was assessed after a
minimum of four doses by using the Cleveland Clinic Erectile Function (CCEF) questionnaire and the IIEF
questionnaire. A positive response to sildenafil on the CCEF questionnaire was defined as an erection sufficient for
vaginal penetration. The responses on the IIEF questionnaire were rated on a scale of 1 (almost never) to 5 (almost
always), with 0 being no sexual activity.
Results. On the CCEF questionnaire, 71% (15 of 21) of patients had a positive response, with a mean duration of
12.7 ± 2.5 minutes of intercourse, and a corresponding spousal satisfaction rate of 71%. Twelve (80%) of the 15
responders required titration to the 100-mg dosage for maximal effect. The most common side effects seen were
transient flushing (19%), abnormal color vision (14%), and headaches (10%). No patient discontinued the drug
because of side effects. On the IIEF questionnaire, the responses to questions 3 (frequency of penetration), 4
(maintenance of erection), 7 (satisfactory intercourse), and 15 (erection confidence) increased from mean baseline
scores of 1.3, 1.1, 1.2, and 1.8 to final mean scores of 4.0, 3.9, 3.2, and 3.4, respectively (P <0.001). On the
global efficacy question (ability to achieve firm erections), 71% of the patients responded positively.
Conclusions. Sildenafil citrate can improve the ability to achieve and maintain an erection in most patients with
erectile dysfunction after radiation therapy for prostate cancer. UROLOGY 54: 308-312, 1999.

© 1999, Elsevier Science Inc.

Erectile dysfunction after radiation therapy for prostate
cancer is quite prevalent. The published rates of erectile
dysfunction range from 32% to 67%, depending on the
reported interval after radiation treatment.1-6 At 1-year
follow-up, the reported rates for impotence range from
15% to 32%,1,4 but increase to 40% to 62% when
reported at 5 years.4,7 Despite the widespread use of
radiation to treat prostate cancer, relatively little has
been published on the treatment of erectile dysfunction
in this subgroup of patients. In the past, most of the
patients were elderly, and postradiation potency was not
a major factor in their decision to undergo radiation.
More recently in the prostate-specific antigen (PSA) era,
with   a larger   percentage   of younger  patients 
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choosing radiation therapy, the issue of postradiation potency is frequently a major concern.

The release of sildenafil citrate (Viagra, Pfizer U.S. Pharmaceuticals), an inhibitor of phosphodiesterase 5, has
revolutionized the treatment options for patients with erectile dysfunction. Despite the current enthusiasm for this
drug, there are no reports on its effectiveness in the subgroup of patients with erectile dysfunction after radiation
treatment for prostate cancer. We report our experience using sildenafil in this subset of patients. Using two
different questionnaires, we recorded the quantitative and qualitative aspects of their erectile function before and
after treatment with sildenafil. These two questionnaires provided us with a comprehensive assessment of the
baseline and treatment-related changes for this subgroup of patients.

TABLE II. International Index of Erectile
Function questionnaire

1. Frequency of getting erections during sexual activity?

2. Erections hard enough for penetration after sexual

stimulation?

3. Frequency of penetration?

4. Frequency of maintaining an erection after penetration?

5. Ability to maintain an erection until completion of

intercourse?

6. Frequency of attempts of sexual intercourse?

7. Intercourse satisfaction for the patient?

8. Enjoyment of sexual intercourse?

9. Frequency of ejaculation after sexual intercourse or

stimulation?

10. Frequency of orgasm with intercourse or stimulation?

11. Frequency of sexual desire?

12. Rate of level of sexual desire?

13. Satisfaction with overall sex life?

14. Satisfaction with sexual relationship with the partner?

15. Rate of confidence to get and maintain erections?

Global efficacy question:

Frequency of ability to achieve firm erections?

TABLE I. Cleveland Clinic Erectile Function
questionnaire

 
1. What was the date of your radiation treatment?

2. What type of radiation did you receive (external beam or

iodine-125)?

3. Would you describe your erections before the

     radiation as full, partial, or none?

4. Would you describe your erections after the radiation

and before starting sildenafil as full, partial, or none?

5. When did you start taking sildenafil?

6. How many times have you taken it since then?

7. Did you engage in foreplay?

8. After taking sildenafil, did you have an erection 

   adequate for vaginal penetration?

9. After taking sildenafil, how long would you estimate

   intercourse lasted?

10. Did you have any side effects (headache,

    Dizziness, flushing, dyspepsia, nasal congestion,

    abnormal color vision)?

11. Did you take sildenafil in the correct manner as 

    prescribed?

12. Was your partner satisfied with the sexual 

   intercourse?

13. Have you discontinued the drug? Why?

2



MATERIAL AND METHODS

All patients with localized prostate cancer who are seen in our urology clinic before receiving radiation therapy are
followed annually for PSA determinations and interviewed regarding quality-of-life issues. Since the release of
sildenafil in 1998, we identified 21 patients who had erectile dysfunction after radiation treatment and who desired
treatment with an oral medication. The overwhelming majority of patients with erectile dysfunction after radiation
therapy, however, were older than 70 years and resuming sexual activity was not a pertinent issue for them. The 21
interested patients had a mean age of 65 years, and 17 (81%) of 21 had full erections before radiation therapy. The
clinical assessment and associated onset of the erectile dysfunction from the preradiation status was thought to be
compatible with radiation-induced erectile dysfunction. None of these 21 patients had been willing to consider any
prior standard therapies for their erectile dysfunction. Two patients had undergone iodine-125 seed implantation and
the remaining 19 conformal external beam irradiation.

All patients were prescribed sildenafil at a dosage of 50 mg, with a titration to 100 mg if needed to get a positive
response. None of the patients were using oral, sublingual, or transdermal nitrates. Patients were instructed to take
1 sildenafil tablet approximately 1 hour before sexual activity as per the manufacturer's instructions. Patients were
requested to have adequate foreplay before sexual intercourse and to call in for a telephone interview to report their
response after taking a minimum of four doses of the drug. This was an independent study without any
pharmaceutical support.

All telephone interviews were conducted by the same person (S.K.). We used two questionnaires to assess the
patient's response to sildenafil and the efficacy of the drug: the Cleveland Clinic Erectile Function (CCEF) and the
International Index of Erectile Function (IIEF) (a quantitative analysis), which included a global efficacy question (a
qualitative analysis). Tables I and II detail the questions that were asked on these two questionnaires. Patients were
interviewed about erectile function before and after radiation therapy, dose and frequency of use of sildenafil,
response to therapy and estimated duration of intercourse, side effects, and partner's satisfaction with sex. The
spouses (or partners) were directly interviewed. The patient was designated as a "responder" or "nonresponder"
based on ability to achieve vaginal penetration.

The IIEF, a 15-question validated, multidimensional, self-administered questionnaire, was also used for the clinical
assessment of erectile dysfunction and treatment outcomes. We assessed the efficacy by analyzing the responses to
questions 3 (frequency of penetration), 4 (maintenance of erections), and 7 (satisfactory intercourse). The
responses to the questions were rated on a scale of 1 (almost never or never) to 5 (almost always or always). A
score of 0 indicated no sexual activity. The mean baseline scores to the questions were calculated and compared
with the final scores to determine the change in response. A global efficacy question (ability to achieve firm
erections) was asked, and the patients responded either positively or negatively.

TABLE III. Characteristics of 21 patients with erectile dysfunction postradiation before sildenafil therapy.

52%  (11 / 21)Nocturnal erections present (%, n)
0%  (0 / 21)Able to penetrate (%, n)

62%  (13 / 21)None
38%  (8 / 21)Partial
0%  (0 / 21)Full

Postradiation (predrug) erectile status  (%, n) 
0%  (0 / 21)None

19%  (4 / 21)Partial
81%  (17 / 21)Full

Preradiation erectile status (%, n)
90%  (19 / 21)External radiation
10%  (2 / 21)Iodine-125

Type of radiation treatment (%, n)
24.6 ± 5.8Time from radiation to sildenafil (mo)
65.7 ± 1.6Age (yr)

Data of first two items presented as mean ± SE.
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Statistical analysis consisted of Wilcoxon's signed rank sum test to determine whether significant improvements in
response to the questionnaire were observed before and after sildenafil. In addition, 95% confidence intervals were
constructed for side-effect rates. Summary statistics are presented as mean ± standard error, and all calculations
were performed with SAS version 6.12.

RESULTS

PATIENT CHARACTERISTICS

The mean age of the 21 patients was 65.7 ± 1.6 years, with a mean interval from radiation therapy to the use of
sildenafil of 24.6 ± 5.8 months. Two patients had undergone iodine-125 seed implantation and the remaining 19
conformal external beam irradiation. The preradiation erectile status was full in 81% (17 of 21) of the patients and
partial in the remaining 19% (4 of 21) (Table III). The postradiation erectile status was partial in 38% (8 of 21) and
none in 62% (13 of 21). None of the 8 patients with partial erections were able to penetrate, although nocturnal
erections were reported in 52% (11 of 21) of the patients.

RESPONSE TO CCEF QUESTIONNAIRE

The responses demonstrate that the quality of the erections with sildenafil was excellent, as shown by the mean
duration of vaginal intercourse of 12.7 ± 2.5 minutes. The effect of sildenafil on the ability to achieve vaginal
intercourse correlated with a high spousal (or partner) satisfaction rate of 71% (15 of 21) (Table IV). All partners
were directly interviewed. All the patients took sildenafil as prescribed and described adequate foreplay, with the
mean number of doses being 9.0 ± 1.3. None of the responders discontinued the drug. A dose-related response was
seen in 12 (80%) of 15 patients, with a titration from 50 to 100 mg being necessary for a positive response.

RESPONSE To IIEF QUESTIONAIRE

Twenty-one patients were confirmed to have erectile dysfunction based on the results of the IIEF questionnaire
before starting sildenafil (Table V). In the responders, the mean score for question 3 (frequency of penetration)
increased from a baseline score of 1.3 to a score of 4.0; for question 4 (maintenance of erection), from 1.1 to 3.9;
and for question 7 (satisfactory intercourse), from 1.1 to 3.2. These scores corresponded to an increase in the
confidence to achieve erections (question 15) from a mean score of 1.8 to a score of 3.4. Of the 21 patients, 15
(71%) responded positively on the global efficacy question (ability to achieve firm erections with sildenafil).

SIDE EFFECTS
The most common side effects of sildenafil experienced by the patients were flushing in 19% (4 of 21), abnormal
color vision (increased perception in bluish tone and brightness) in 14% (3 of 21), headache in 10% (2 of 21), and
nasal congestion in 10 % (2 of 21) (Table VI). Although 29% of the patients discontinued use because of its
ineffectiveness, no patients discontinued sildenafil because of side effects.

COMMENT

The availability of sildenafil citrate has simplified the treatment options for all patients with erectile dysfunction,
regardless of the etiology of the dysfunction. Recent reports have described the overall success of sildenafil in
patients with erectile dysfunction due to various organic causes,8 but have not specified in detail the subset of
patients with erectile dysfunction after radiation therapy for prostate cancer. In the past, most of the patients who
underwent radiation treatment were elderly, and postradiation potency was not a major issue. The development of
improved technological advances in radiation therapy (conformal therapy and seed implantation) has improved its
effectiveness, especially for localized cancers with low-risk features. This has resulted in a larger number of
younger patients undergoing radiation therapy, and postradiation potency has become a more important issue. This
trend was demonstrated in our study, in which the mean age was 65 years, and 81% of the patients (17 of 21) had
full erections before radiation therapy. 

Previous reports on erectile dysfunction after radiation therapy have shown a broad range of impotency rates from
32% to 67%.1-6 This broad range is explained primarily by the interval of reporting.
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TABLE IV. Results of the CCEF questionnaire and comparison between the responders and nonresponders

34:2 ± 19.020.8 ± 3.624.6 ± 5.8Interval from radiation to sildenafil (mo)
010071Partner satisfaction (%)
012.7 ± 2.59.0 ± 2.2Duration of intercourse (min)
010071Able to penetrate (%)

100100100Adequate foreplay (%)
7.8 ± 1.49.4 ± 1.79.0 ± 1.3Number of doses

 Non
Responders
(n = 6)

Responders (n = 15)Overall (n = 21)Variable

KEY: CCEF = Cleveland Clinic Erectile Function.
Data presented as mean ± SE, unless otherwise noted.

TABLE V. Comparison of response to the International Index of Erectile Function before and after treatment
with sildenafil

3.431.7615. Erection confidence
3.622.5214. Relationship satisfaction
3.622.4313. Overall satisfaction
3.93.4812. Desire level
3.93.431 1. Desire frequency
3.951.4310. Orgasm frequency
3.241.249. Ejaculation frequency
3.050.528. Intercourse enjoyment
3.191.197. Intercourse satisfaction
3.242.526. Intercourse frequency
2.674.245. Maintenance ability
3.861.144. Maintenance frequency
4.051.333. Penetration ability
3.91.292. Erection firmness
4.242.191. Erection frequency

Final Score* (After Treatment)Baseline Score* (Before Treatment)Questions

* Scores are based on a scale of 1 (almost never or never) to 5 (almost always or always), with 0 representing "did not
attempt intercourse."

TABLE VI. Side effects and discontinuation of  the drug

28%  (6 / 21)Discontinuation of drug
3 - 3614%  (3 / 21)Abnormal vision

0.1 - 245%  (1 / 21)Urinary tract infection
1 - 3010%  (2 / 21)Nasal congestion

0.1 - 245%  (1 / 21)Dyspepsia
5 - 4219%  (4 / 21)Flushing
0 - 160%  (0 / 21)Dizziness
1 - 3010%  (2 / 21)Headache

95% CI (%)Side-Effect Frequency (%, n) Side Effects

KEY :CI = confidence interval.
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When analyzed at 1 year, Crook et a1.2 reported an impotency rate of 35%. In another report with a 1-year
follow-up, 37% of men experienced erectile dysfunction after three-dimensional conformal radiotherapy.3 However,
with a longer follow-up of 4 to 5 years, the impotency rates increased to 55% and 62%, respectively.2,7 The
prevalence of postradiation impotence encouraged us to investigate the effect of new therapeutic modalities like
sildenafil in this subset of patients.

With the introduction of the IIEF questionnaire, the global efficacy question, and the use of our own institutional
questionnaire (CCEF), we have provided a comprehensive report on the treatment of erectile dysfunction with
sildenafil after radiation therapy. The mean baseline scores on the IIEF questionnaire improved to a higher final
score in 14 of the 15 questions, with 71% of the patients with erectile dysfunction being able to achieve firm
erections. A dose-related response was seen, with 80% of the patients requiring a titration to 100 mg for a positive
response. Increasing doses of sildenafil were associated with higher mean scores for the questions on the IIEF
questionnaire. No difference in the side effects was observed when the dose was titrated to 100 mg.

The 71% response rate seen in this selected group of 21 patients, who were sexually active before radiation, is
nearly identical to the percentage of patients who responded to sildenafil after bilateral nerve-sparing radical
prostatectomy. We recently reported an 80% response rate in patients (mean age 58 years) who underwent bilateral
nerve-sparing procedures.9 Although the two series are not comparable in age, with the radiation therapy group
having a higher mean age of 65, both groups were highly motivated and represented sexually active individuals
before their respective treatments. In the radiation therapy group, 81% had full erections before treatment; in the
surgical series, 100% had full erections. It appears that the use of sildenafil in the motivated patient can equally
improve the morbidity (of erectile dysfunction) from either of the standard definitive local therapies for prostate
cancer.

Similar to our report in the postprostatectomy series, the common side effects experienced by the patients were
flushing (19%), abnormal color vision (14%), headaches (10%), and nasal congestion (10%), but no patients
discontinued the drug because of the side effects. We had no episodes of fainting, chest pain, or any cardiac
abnormalities requiring immediate medical attention. This side-effect profile does not differ from previous
publications that included a much larger number of patients.8-10

CONCLUSIONS

In patients sexually active before radiation therapy, sildenafil improves the ability to achieve and maintain firm
erections in most of the patients with erectile dysfunction after radiation treatment. After a minimum of four doses,
71% of the patients could sustain erections sufficient for vaginal penetration, with a mean duration of about 12
minutes. The duration and quality of the erections achieved from sildenafil correlates directly with the high partner
satisfaction of 71%. Because of its simplicity and acceptable side effects, sildenafil citrate should be the first
treatment option in eligible patients suffering from erectile dysfunction after radiation therapy.
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