
ORIGINAL RESEARCH—ERECTILE DYSFUNCTION

Chronology of Erectile Function in Patients with Early Functional
Erections Following Radical Prostatectomyjsm_1516 803..809

Darren Katz, MBBS,* Nelson E. Bennett, MD,*† Jason Stasi, BSc,* James A. Eastham, MD,*
Bertrand D. Guillonneau, MD,* Peter T. Scardino, MD,* and John P. Mulhall, MD*†

*Urology Service, Department of Surgery, Memorial Sloan-Kettering Cancer Center, New York, NY, USA;
†Male Sexual and Reproductive Medicine Program, Memorial Sloan-Kettering Cancer Center, New York, NY, USA

DOI: 10.1111/j.1743-6109.2009.01516.x

A B S T R A C T

Introduction. The association between erectile dysfunction (ED) and radical prostatectomy (RP) is well established.
It is our clinical experience that some men who have functional erections in the days to weeks after RP go on to lose
erectile function (EF) after the first 3 months postsurgery.
Aim. To assess EF over a 12-month period in patients with functional erections at 3 months following RP.
Methods. As part of a large prospective quality-of-life (QOL) study of men undergoing RP at our institution, EF is
measured postoperatively at regular time intervals using serial administration of the International Index of Erectile
Function (IIEF) questionnaire. For study inclusion, patients had to have functional erections (a score 4 or 5 on IIEF
question 3) at the third postoperative month, and have at least 12 months of follow-up.
Main Outcome Measures. Assessment of EF and phosphodiesterase type 5 inhibitor (PDE5i) use at 3, 6, and 12
months after RP.
Results. At 3 months, 76 of 482 patients (16%) had functional erections. Between 3 to 6 months postoperatively,
20% of men deteriorated in their functional status. Of these men, 91% had functional erections at 1 year. Comparing
patients who did not require PDE5i to obtain a functional erection at 3 months with those who did, the EF outcomes
were superior at 6 months (80% vs. 72%, P = 0.74) and 12 months (100% vs. 88%, P = 0.33).
Conclusion. The recovery of functional erections in the early postoperative phase, especially without the need for
PDE5i, is a good prognostic indicator for EF at 12 months. However, a distinct cohort of men lose functional
erections within 6 months after surgery. It is important to inform patients of this possibility, as it has an impact on
their QOL and, potentially, on their compliance with post-RP therapy for ED. Katz D, Bennett NE, Stasi J,
Eastham JA, Guillonneau BD, Scardino PT, and Mulhall JP. Chronology of erectile function in patients with
early functional erections following radical prostatectomy. J Sex Med 2010;7:803–809.
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Introduction

M ore cases of prostate cancer are diagnosed
each year in the United States than any

other solid organ cancer. The American Cancer
Society predicted that in 2008, approximately
186,000 men in the United States would be diag-
nosed with prostate cancer and almost 30,000
would die of the disease [1]. More than 30% of
patients with prostate cancer undergo radical
prostatectomy (RP); therefore, a thorough

understanding of the potential complications is
crucial [1,2]. The association between erectile
dysfunction (ED) and RP is well established.
However, reported recovery rates of erectile
function (EF) vary dramatically, ranging between
20% and 90% [3–6], largely due to discrepancies
in the literature regarding patient cohorts,
methods of data collection, and the definitions
used for evaluating postoperative EF [7]. More-
over, the etiogenesis of ED is multifactorial, and
it is likely that postoperative factors such as
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perineural edema and fibrosis are also at work
[8–10].

Postoperative EF has been shown to improve
with time. Data demonstrate ongoing recovery up
to 18–24 months postoperatively [11,12]. However,
the definitive chronology of EF recovery has not
been formally assessed. It has been our clinical
experience that some men have recovery of func-
tional erections within a short period of time (days
to weeks) after surgery, even with a urethral cath-
eter in situ. Conversely, it has also been our expe-
rience that a proportion of these men lose their
functional erections by the third to fourth month
post-RP. We prospectively followed a cohort of
men who experienced functional erections early
post-RP in order to evaluate the chronology of
their EF over a 12-month period after surgery.

Methods

Patient Population
Data were acquired from an ongoing institutional
Ethics Review Board-approved prospective
quality-of-life (QOL) study of men treated for
localized prostate cancer. That study included data
on men treated with surgery (either open or lap-
aroscopic RP), radiation, or active surveillance.
For the purposes of the present study, we included
patients who have undergone either surgical
approach. No patients were on hormonal therapy
during the follow-up period.

EF Assessment
The validated QOL questionnaire has 74 ques-
tions divided into seven separate domains. There is
also a pretreatment version, which includes a series
of questions on patient demographics and comor-
bidities. The post-treatment questionnaire is
administered serially at 3, 6, 12, 18, 24, and 36
months post-therapy (whether surgery, radiation,
or active surveillance).

In the QOL questionnaire, sexual function was
assessed using the EF domain of the International
Index of Erectile Function (IIEF). This domain
consists of six questions, (questions 1–5 and ques-
tion 15). Response to each question is scored
between 1 and 5; maximum score is 30, and in a
sexually active patient, the minimum score is 6 [13].
The lower the score, the poorer the erectile
response is. We focused on question 3 (Q3) of the
IIEF as the basis for patient selection for our study.
This question asks “Over the preceding 4 weeks,
how often were you able to penetrate (enter) your

partner when sexual activity was attempted?” As we
wanted to select only patients who had robust EF in
the early postoperative period, we included only
patients with a Q3 score �4 at the 3-month time
point. A score of 4 indicates that penetration was
successful “most times,” and a score of 5 indicates
that penetration was successful “almost always/
always.” These men were classified as having func-
tional erections. Men with a score of �3 were
classified as having nonfunctional erections. All
patients included in this analysis also had complete
data at the 12-month time point. There were small
patient numbers followed up beyond 12 months so
the study is limited to the first year postsurgery.

Phosphodiesterase Inhibitor 5 (PDE5i) Utilization
Only one question assessed PDE5i use, which was
categorized into three groups: “never/almost
never,” “sometimes,” and “always/almost always.”
Based on this question, patients were classified as
either PDE5i “non-users” or “users.” Men were
considered nonusers if over the preceding 4 weeks,
they never or almost never used a PDE5i to aid
their erections. Users took a PDE5i sometimes,
always or almost always in an “on-demand”
fashion to assist with their erections.

Statistical Analysis
The proportion of patients in each group (PDE5i
users vs. nonusers) who had functional erections
was compared using a two-tailed Fisher’s exact
probability test.

Results

Patient Population
There were 482 patients enrolled in the QOL
study. Seventy-six patients (16%) had a score of 4
or 5 on Q3 of the IIEF at 3 months after RP. The
mean patient age was 56 � 6 years. All had had
bilateral nerve-sparing procedures. Comorbidity
profile included dyslipidemia (45%), hypertension
(20%), ischemic heart disease (7%), and diabetes
(7%). There were no statistically significant differ-
ences between PDE5i “users” or “non-users” in
terms of age or comorbidities.

EF
Figure 1 summarizes the outcomes of the group
of 76 patients who had functional erections at 3
months regardless of PDE5i use. Fifteen men
(20%) experienced deterioration in their func-
tional status between 3 and 6 months; however, 69
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(91%) had functional erections by 1 year after RP.
Figure 2 details the patients who were functional
at 3 months without the use of PDE5i. Functional
status was maintained at 6 months in 80% of these
patients, while 20% could not achieve an erection
with or without a PDE5i at this time point. By 12
months, all of these patients could achieve func-
tional erections, 27% with the use of a PDE5i and
73% without the need for any pharmacological
assistance. The outcomes of the patients requiring
PDE5i at 3 months to achieve a functional erec-
tion are shown in Figure 3. At 6 months, 28% of
these patients had nonfunctional erections with or
without PDE5i use. The rest of the men were
functional either with PDE5i assistance (61%) or
without (12%). At 12 months, 62% needed a
PDE5i to achieve a functional erection, while 26%
did not. Only 12% of patients in this latter sub-
group failed to achieve a functional erection at 12
months. When comparing the PDE5i nonusers
and users at 3 months, there was no statistically

significant difference between the proportion of
patients who were potent at 6 months (80% vs.
72%, P = 0.74) and at 12 months (100% vs. 88%,
P = 0.33).

Discussion

As age at the time of diagnosis decreases and life
expectancy of prostate cancer survivors increases,
the potential impact of treatment on QOL is
amplified [14]. EF, along with oncological control
and continence, are among the most important
factors in clinical decision-making for men with
localized prostate cancer [15]. Preservation of
sexual function was rated as very important by
79% of men aged �75 years and by 90% of men
aged �60 years, demonstrating that the potential
loss of EF influences a patient’s disease-
management decision [16]. However, there are a
multitude of perioperative factors that can impact
a patient’s sexual function post-RP, and accurate
predictions of ED are difficult. Moreover, there
is scant information in the literature regarding
ongoing preservation of postoperative EF. A better
understanding of the possible chronology of a
patient’s EF is vital if he is to be optimally
managed.

ED can significantly impair a patient’s QOL
[17]. It can strain relationships, be a source of
distress, and lower a patient’s self-esteem [12,18–
21]. It is therefore important for the treating phy-
sician to be vigilant in assessing EF post-RP. Our
study demonstrated that 20% of men who have
functioning erections at 3 months postoperatively
lose their erections by the sixth month. This effect
was more pronounced if at 3 months, a patient

Figure 1 Outcomes of all patients with functional erections
at 3 months (either phosphodiesterase type 5 inhibitor user
or nonuser).

Figure 2 Outcomes of patients with functional erections at
3 months who were phosphodiesterase type 5 inhibitor
(PDE5i) nonusers. EFD = Erectile Function Domain score.

Figure 3 Outcomes of patients with functional erections at
3 months who were PDE5i users. EFD = Erectile Function
Domain score.
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required use of a PDE5i to achieve this functional
state. Nonetheless, an important finding in our
study was that more than 90% of men who are
functional at 3 months will either retain or regain
functional erections by 12 months. Informing
patients of this potentially brief deterioration can
alleviate significant anxiety for both the patient
and partner.

Indeed, all men who had unassisted functional
erections at 3 months were also functional at 12
months, regardless of whether they lost their func-
tional status in the interim. This cohort of PDE5i
nonusers at 3 months had a higher proportion of
patients with functional erections at both 6 months
and 12 months than did those who needed a
PDE5i at 3 months. Because of limited patient
numbers, these differences were not statistically
significant, but we believe that if a patient does not
require medication for EF, this logically portends a
good prognosis.

Several studies have looked at the more estab-
lished prognostic indicators for return of EF after
RP, including degree of nerve sparing, preopera-
tive EF, and age of the patient [9,10]. Preservation
of the accessory pudendal arteries may also be of
benefit [22]. However, we have shown that if a
patient has functional erections soon after surgery,
then the chances that he will be functional at 12
months are exceptionally high. Although the
ability to have a strong erection soon after surgery
is uncommon (16% in this study), we demon-
strated that in those men in whom it occurs, the
prognosis of 12 months is excellent regardless
of any intervening deterioration. The outcome
beyond the first year in this cohort of patients is
still unknown, and in our study, limited follow-up
to date beyond 12 months did not allow analysis
beyond this date. We aim to update this study at
the 24-month period.

Since it cannot be assumed that return of a
functional erection early after RP will be main-
tained, patients who are enrolled in a post-RP
rehabilitation program should be informed of this
potential deterioration, because a drop in EF may
encourage the treating clinician to institute other
strategies. Iacono et al. demonstrated that by just 2
months after RP, when no rehabilitation program
is utilized, men without any erections experience
histological changes (loss of elastin and smooth
muscle, collagen deposition) in the corpora [23].
In contrast, Schwartz et al. demonstrated in a
small study of 21 patients, randomized to 50 mg
sildenafil or 100 mg sildenafil every other night for
6 months after RP, that the early and regular use of

this agent resulted in preservation of corporal
smooth muscle content [24].

However, the discontinuation rate for PDE5i
responders is as high as 35% at 6 months [25].
Multiple studies have shown that lack of ongoing
education, especially with respect to efficacy of the
medication, is a major factor [26–28]. For a patient
undergoing penile rehabilitation, the loss of EF
during the first year may be the catalyst for such
discontinuation of therapy. Periodic reassessment
of the patient’s EF, even after he has achieved
functional erections, may help the urologist detect
any deterioration. This could also serve as an
opportunity to reinforce and champion the pro-
posed benefits of erections in the early stages of
recovery after RP.

A combination of neurological and vascular
(both arterial and venous) factors are believed to
underpin the pathogenesis of ED after RP. It is
probable that these factors do not act in isolation,
although a neurological cause is likely to be
central. In a study by Bannowsky et al. [29], the
investigators demonstrated that 93% of patients
who had a unilateral or bilateral nerve-sparing RP
had nocturnal rigidity increases of greater than
70% the night after catheter removal. In a control
group without a nerve-sparing procedure, no
nocturnal erections were recorded. Furthermore,
the degree of neurological insult is frequently
reported to be the one of the most important
prognostic indicators of potency rates post-RP
[4,9,30].

We have demonstrated that there is potential
for functional decline in erections after the third
postoperative month. We do not know the patho-
physiological basis for these findings and can only
hypothesize. Delayed Wallerian degeneration
might explain this phenomenon. When a periph-
eral nerve is damaged, it undergoes antegrade and
retrograde degeneration to at least the next node
of Ranvier [31,32]. A gene mutation that may delay
this neurodegeneration and allow the nerve to
continue functioning despite trauma has recently
been found in animal models [33–35]. However,
there is no human evidence of this mutation, and it
remains a theoretical concept.

The major strengths of our study are its pro-
spective nature and the use of a validated self-
reported questionnaire. Although there were only
76 patients included in the study, these patients
were generated from a larger study of almost 500
men. Therefore, we believe that this gives a fair
representation of the incidence of early postopera-
tive functional erections in a large academic
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center. Our results add to the sparse literature on
the chronology of subsequent EF in patients who
have recovered early EF. Other papers have
reported on studies in which patients are generally
censored at the time of achieving a functional erec-
tion, and therefore, their long-term outcomes are
unknown. Concerning the limitations of our study,
we arbitrarily chose a score of �4 on Q3 of the
IIEF as indicating good EF. Although selecting a
different threshold may have altered the results,
this value has been used previously and is generally
accepted as representing robust EF [36]. In addi-
tion, using the complete IIEF-15 item survey may
have resulted in more comprehensive outcomes of
EF. However, we used the abbreviated version as
our QOL survey needed to be succinct and user-
friendly and it already contains 74 separate ques-
tions. Another limitation is a lack of detailed
knowledge regarding the precise quantity of
PDE5i utilization per patient. Lastly, data on
preoperative EF were unavailable for analysis.
Although this is an important prognostic factor, we
believe that it is unlikely that a patient with sub-
optimal EF before surgery would be able to have
functional erections in the early postoperative
period.

Conclusion

The recovery of functional erections in the early
postoperative phase is a good prognostic indicator
for EF at 12 months. All the patients in our study
who had erections at 3 months without the aid of
medication also had functional erections at 12
months. However, there is a small percentage of
men who lose functional erections by the sixth
postoperative month regardless of PDE5i use. It is
important to inform patients of this possibility, as
it may impact both their QOL and their com-
pliance with erectogenic pharmacotherapy. The
mechanisms for such a decline in EF during this
time frame after achieving early EF recovery are
unknown, and more research is needed in this
area.
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