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differently predispose TCSs to sexual dysfunction (namely, low sexual 
desire  [SD], ED, ejaculatory disorders, symptoms of testosterone 
deficiency), and with differing severity.4,5,7,9,10 Nevertheless, together 
with the negative psychological impact of having cancer – namely, 
psychological distress8,11 and the possible sequelae of treatment, even 
orchiectomy per se may be associated with a change in self-perceived 
body image and a reduced self-perception of masculinity, with a 
likely further involvement of reproductive health as a whole.4,5,12,13 
All this often occurs in people in the prime of their exuberant sexual 
and reproductive life, and in the midst of their perception of their 
own masculinity.

These observations prompted us to assess the predictors of 
long-term normal SF recovery in a cohort of Caucasian-European 
TCSs seen at a single academic department who had received either 
RT, or CT, or CT followed by RPLND.

MATERIALS AND METHODS
Population
The analyses were based on a cohort of 448 consecutive 
Caucasian-European patients who underwent either uni- or bilateral 
orchiectomy for testicular germ-cell cancer at a single tertiary academic 
center from December 1986 to October 2011. In early February 2012, all 

INTRODUCTION
Testicular cancer  (TC) is the most common solid cancer in men 
between the third and fourth decade of life.1 Since successful 
treatment approaches have resulted in an overall 10  years 
disease-specific survival  >95%,2,3 and because of their young age 
at diagnosis, TC survivors (TCSs) are expected to have a long life 
expectancy, but also a number of potential long-term sequelae of 
treatments.4 Among these, it is certainly relevant to emphasize the 
importance of cardiovascular disease, nephrotoxicity, neurotoxicity 
and a variable impairment of the reproductive health, including 
both aspects of reproductive capacity as well as sexual health and 
quality-of-life as a whole – namely, chronic fatigue, hypogonadism, 
infertility, and sexual dysfunction.4,5 Carefully analyzing this picture, 
it is clear how each of these latter possible long-term treatment-related 
consequences may act as an etiological factor for the onset of sexual 
dysfunction, foremost, erectile dysfunction  (ED).4–8 Though the 
findings are not unique, a number of studies have explored rates 
of sexual function (SF) impairment and primarily the influence of 
different treatment modalities on SF in TCSs.4,5,8,9 In this context, 
age at treatment and treatment modality (i.e., chemotherapy [CT] vs 
radiotherapy [RT] vs CT supplemented with retroperitoneal lymph 
node dissection [RPLND] or RPLND alone) have been reported to 
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patients, who were alive, were invited to participate in a questionnaire 
survey.

A total of 305 men were excluded because they lacked one or more 
of the entry criteria: deceased patients (n = 6; 1.3%); contact details not 
otherwise recoverable (n = 35; 7.8%); missing or imprecise data about SF 
before cancer diagnosis (n = 57; 12.7%); incomplete sociodemographic 
information (n = 5; 1.1%); missing detailed medical history (n = 32; 
7.1%); missing detailed postorchiectomy treatment data (n = 7; 1.6%); 
incomplete psychometric information at long-term follow-up (FU) (any 
reason) (n = 112; 25%); or refusal to participate in the survey (n = 46; 
10.3%). A sample of 143 patients (31.9%) was included in the analysis.

The study was approved by IRCCS Ospedale San Raffaele’s Ethics 
Committee, and all patients signed an informed consent agreeing to 
provide their own anonymous information for future studies.

Patients were invited to complete a self-administered questionnaire, 
sent by e-mail, which included sections assessing sociodemographic 
variables, detailed medical history, and long-term SF.

Sociodemographic variables included: current age and age at 
diagnosis, educational level – defined as low educational level group, 
which included patients with an elementary or secondary school 
education, a high school degree group, and a university/postgraduate 
degree – relationship status - defined as “stable sexual relationship” if 
the patients had the same partner for 12 or more consecutive months; 
otherwise “no stable relationship” or widowhood. Based on the reported 
height and weight, calculated body mass index (BMI), defined as weight 
in kilograms by height in square meters, was considered for each patient.

Along with a comprehensive revision of medical records to collect 
pathological data  (namely, seminoma vs nonseminoma), patients 
were assessed with a thorough medical history, including data on 
health-significant comorbidities as scored with the Charlson Comorbidity 
Index  (CCI).14 We used the International Classification of Diseases, 
9th revision, because its coding algorithms were used to define the 17 
comorbidities that constitute the most widely used CCI score. For the 
specific purpose of the analysis, CCI was categorized as 0, 1, or 2 or 
higher. Likewise, responders were classified into three groups according 
to the treatment received after diagnosis; RT, consisting patients who 
had undergone orchiectomy followed by subdiaphragmatic RT to a 
para-aortic (PA) field or to a hockeystick field (PA and ipsilateral iliac 
nodes), with moderate doses (total 20–24 Gy); CT, thus including patients 
who had received CT (any combination) at some stage of their treatment 
after orchiectomy; or CT followed by RPLND, consisting of men who 
had undergone orchiectomy followed by CT and RPLND consisting in a 
right-sided modified template resection including the precaval, paracaval, 
retrocaval, interaortocaval regions, and the area lateral to the common 
iliac vessels or in a left-sided modified template resection including the 
preaortic artery up to the inferior mesenteric artery, with the PA and 
retroaortic areas and the area lateral to the common iliac vessels, or radical 
template resection in all cases with contralateral spread, including the 
dissections fields of the right and the left-modified resection.

Main outcome measures
The sexual health assessment consisted of a brief semi-structured 
questionnaire including specific questions to recall SF before cancer 
diagnosis. Moreover, to provide a frame of reference for objectively 
interpreting SF over the long-term FU, patients were invited to 
complete a real-time  (=targeting the 4  weeks prior to survey) 
International Index of Erectile Function  (IIEF), the most widely 
used, internationally-validated 15-item psychometric tool assessing 
male SF through its 5 domains. To interpret ED severity, we used 
the IIEF-erectile function  (EF) domain classification as proposed 

by Cappelleri et  al.15 Conversely, normality for the other IIEF 
domains  (namely, SD  [IIEF-SD], intercourse satisfaction  [IIEF-IS], 
orgasmic function [IIEF-OF], and overall satisfaction [IIEF-OS]) was 
arbitrarily defined for values in their upper tertiles.

Statistical analysis
Data are presented as means  (median; range). The statistical 
significance of differences in means and proportions was tested with 
the one-way analysis of variance and the 2 trend test, respectively. 
Exploratory analyses were initially applied to all variables in a 
preliminary analysis, and variables were then kept where appropriate 
as significant to the results. Logistic cox regression models tested the 
association between predictors (e.g. age at surgery; BMI; CCI; and, 
treatment received – i.e., RT vs CT vs CT and RPLND or RPLND alone) 
and the long-term recovery of normal SF. Age at orchiectomy was 
included in the analyses as segregated into age quartiles (first quartile: 
ages ≤34 years; second quartile: ages 35–42 years; third quartile: ages 
43–50 years; fourth quartile: ages ≥51 years). The CCI was included 
in the model as a continuous variable.

Statistical tests were performed using SPSS version 19 (IBM Corp., 
Armonk, NY, USA). All tests were two-sided, with a significance level 
set at 0.05.

RESULTS
Sexual functioning outcomes were assessed in 143 TCSs at an 86 
months mean (71 months median) FU (range 3–348 months).

Table  1 lists the characteristics and descriptive statistics of the 
entire cohort of patients. Table  2 reports patients’ psychometric 
characteristics and descriptive statistics at long-term FU. In total, 
35 (24.5%) individuals suffered from ED (Table 2). Rates of arbitrarily 
defined normal IIEF-SD, IIEF-OF, IIEF-IS, and IIEF-OS were 59.4%, 
65.7%, 62.2%, and 64.3%, respectively.

Table  3 details cox regression models predicting normal SF at 
long-term FU. According to the univariable analysis, normal long-term 
IIEF-EF was inversely associated with CCI, BMI, and adjuvant RT (all 
P ≤ 0.04). Conversely, age at the orchiectomy, adjuvant CT, and RPLND 
did not achieve the univariable predictor status. Figure  1 depicts 
log-rank (Mantel-Cox) long-term recovery of normal IIEF-EF scores 
according to adjuvant RT, adjuvant CT, and CT coupled with RPLND 
or RPLND alone, respectively.

At univariable analysis, BMI was negatively associated with both 
normal IIEF-SD and IIEF-OF domains  (all P  ≤  0.02), whereas no 
further associations were found with the other variables. Likewise, a 
significant inverse association was observed between IIEF-IS domain 
and CCI and adjuvant RT (all P ≤ 0.03), and between IIEF-OS domain 
and CCI (P = 0.02). No further univariable associations were found.

The multivariable analyses showed that adjuvant RT was 
found to be independently associated with worse long-term 
IIEF-EF (P = 0.01) (Table 3). Conversely, none of the other predictors 
were significantly associated with recovery of normal IIEF-EF. Similarly, 
none of the analyzed variables emerged as independent predictors for the 
other IIEF domains, except for BMI, which was significantly correlated 
with the recovery of a long-term normal value of IIEF-OF (Table 3).

DISCUSSION
A number of studies have examined rates of SF impairment of 
TCSs who had received adjuvant treatments, with no unambiguous 
evidence.4–6,16–19 We retrospectively tested potential predictors of 
impairment of recovery of long-term normal SF values in a cohort 
of Caucasian-European TCSs, who had received either adjuvant RT, 
or CT, or CT followed by RPLND, or RPLND alone. Our exploratory 
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analyses demonstrated that at a median FU of 71 months almost one 
out of four TCSs suffered from ED, with more than 10% of individuals 
with scores suggestive for severe ED. In this context, adjuvant 
RT emerged as the only independent predictor of nonrecovery of 
normal EF. Conversely, and in contrast with previous observations,10 
neither adjuvant CT nor CT followed by RPLND or RPLND alone 
had a significant impact on the recovery of normal EF. Moreover, 
none of the adjuvant therapies after orchiectomy were found to be 
independently associated with impaired recovery of normal sexuality 
as a whole, considering the IIEF-SD, -OF, -IS, and -OS domains.

One strength is that the current study represents a single institute 
survey with a cohort of homogeneous, same-race patients for whom a 
long-term retrospective psychometric assessment was performed using 

a validated tool and a consistent method. Moreover, a point of originality 
was the fact that we did not assess the prevalence of sexual disorders, but 
the rate of failure to return to normality, which should be considered the 
true goal when taking into account relatively young individuals in terms of 
sexual health. In this sense, about 75% of TCSs in our cohort had normal 
EF when assessed at long-term FU. Likewise - and though the evaluation 
was done using an arbitrary cut-off for the various IIEF domains - normal 
SD was recovered by almost 60% of individuals, while 66% and about 62% 
men showed recovery of an adequate OF and a normal IS, respectively. 
Finally, just over 64% of TCSs reported to be adequately satisfied with 
the overall SF at the same long-term FU assessment.

This is most likely the evaluation of sexual health with the longest 
FU ever published in TCSs. In this context, longitudinally investigating 
SF in a cohort of TCSs throughout the first year after orchiectomy, 
Tuinman et al.20 observed significant time effects on EF, OF, IS, and 
OS, with a nonsignificant trend in overall improvement. Interestingly, 
TCSs experienced changes in all aspects of SF, except in the desire, 
which maintained an adequate level over time.20

It has been correctly observed that after TC patients may 
note a significant change in their bodies, which may subsequently 

Table 1: Patients characteristics and descriptive statistics (n=143)

Age (year)

Mean (median) 43.0 (42.0)

Range 18–74

Age quartiles number (%)

≤34 39 (27.3)

35–42 33 (23.1)

43–50 39 (27.3)

>50 32 (22.4)

Age at diagnosis (year)

Mean (median) 35.9 (33.0)

Range 16–71

Educational status, number (%)

Secondary school degree or less 31 (21.6)

High school degree 69 (48.3)

University degree or postgraduate 43 (30.1)

Relationship status, number (%)

No stable sexual relationship 51 (35.7)

Stable sexual relationship ≥12 months 92 (64.3)

BMI (kg m−2)

Mean (median) 25.2 (24)

Range 18.5–32.4

CCI score

Mean (median) 0.2 (0.0)

Range 0–2

CCI, number (%)

Score 0 118 (82.5)

Score 1 20 (14.0)

Score ≥2 5 (3.5)

Histological type, number (%)

Seminoma 74 (51.7)

Nonseminoma (any type) 69 (48.3)

Treatment received after diagnosis

Unilateral orchiectomy 139 (97.2)

Bilateral orchiectomy 4 (2.8)

Adjuvant treatment, number (%)

CT 66 (46.1)

Carboplatin (one shot) 3 (4.5)

PEB 61 (92.5)

PEB+PEI 2 (3.0)

CT+RPLND 25 (35.7)

RT 47 (32.9)

RPLND 5 (7.1)

BMI: body mass index; CCI: Charlson Comorbidity Index; CT: chemotherapy; 
PEB: bleomycin, etoposide, and cisplatin; PEI: etoposide and cisplatin plus ifosfamide; 
RT: radiotherapy; RPLND: retroperitoneal lymph node dissection

Table 2: Patients psychometric characteristics at long‑term follow‑up

IIEF‑EF

Mean (median) 24.1 (29.0)

Range 0–30

ED severity, number (%)

No ED 108 (75.5)

Mild 9 (6.3)

Mild‑to‑moderate 6 (4.2)

Moderate 4 (2.8)

Severe 16 (11.2)

ED rates according to treatment received, number (%)

CT 16 (24.2)

RT 17 (39.6)

CT+RPLND 7 (29)

Mean (median) time of EF recovery (month)

Overall 84.9 (63)

CT 82.3 (60)

RT 94.4 (60)

CT+RPLND 79.6 (70)

IIEF‑SD

Mean (median) 7.8 (8.0)

Range 2–10

≥Upper tertile (9.0), number (%) 85 (59.4)

IIEF‑OF

Mean (median) 8.0 (9.0)

Range 1–10

≥Upper tertile (10.0), number (%) 94 (65.7)

IIEF‑IS

Mean (median) 10.5 (12.0)

Range 0–15

≥Upper tertile (13.0), number (%) 89 (62.2)

IIEF‑OS

Mean (median) 8.0 (8.0)

Range 2–10

≥Upper tertile (10.0), number (%) 92 (64.3)

IIEF: International Index of Erectile Function; EF: erectile function domain; ED: erectile 
dysfunction; SD: sexual desire domain; OF: orgasmic function domain; IS: intercourse 
satisfaction domain; OS: overall satisfaction domain; CT: chemotherapy; RT: radiotherapy; 
RPLND: retroperitoneal lymph node dissection
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lead to poorer self-esteem, sexual dysfunction, and psychological 
distress.4,5,12,13,17,19,21–26 Since TC per se is a disease that may directly affect 
individual sense of masculinity, it is easy to understand how in TCSs 
even the least invasive procedure – namely, surveillance, may lead to 
some biologically-linked sequelae, such as ejaculatory dysfunction 
and ED.8,17–19 Conversely, issues like low sexual interest are certainly 
mostly deemed as psychologically-based in TCSs.19,22,24 Overall, 
however, knowledge regarding SF outcome in TCSs is uncertain and 
not unique. Using data from a case-control study among US military 
servicemen, Kim et al.19 provided evidence that TCSs are more likely 
to have impaired SF than demographically matched healthy controls, 
with poorer quality erection and ejaculation. Conversely, there were 
no significant differences in sex drive and overall SF between cases 
and controls.19 Eberhard et  al.6 showed that 3–5  years after cancer 

treatment TCSs were likely to report both manifest low SD  (4%) 
and ED  (20%) significantly more often than age-matched controls. 
Worryingly, low SD and ED co-occurred in 25% of the patients.6 
Furthermore, in a long-term FU study of TCSs in Denmark, Rossen 
et al.5 reported a prevalence of perceived ejaculatory dysfunction of 7% 
and an ED prevalence of 18%, which was higher than in the general 
population. The authors concluded that although the explanation of 
ED was unknown, it could certainly be rooted in the psychological 
changes subsequent to the diagnosis and treatment of TC. It was also 
observed that roughly 17% of TCSs reported a negative change in body 
image after TC diagnosis and its treatment and that this finding was 
significantly associated with several parameters of sexual dysfunction, 
precisely including ED.5 Interestingly enough, type of treatment was 
not associated with SF (therefore including EF), except for ejaculatory 
disorders which more frequently resulted after RPLND.

Therefore, a first key point is the fact that the literature seems to 
underline that the psychological factor - thus including the feeling of 
loss of masculinity, together with anxiety and depression resulting 
from cancer diagnosis and therapy - may play a fundamental role in 
the determination of possible sexual sequelae in TCSs. Dahl et al.27 
exploring SF in a large unselected sample of Norwegian TCSs by 
comparing the results with population data, observed that overall 
sexual complaints were independently associated with increasing age, 
lack of partner, and a higher anxiety score. Conversely, ejaculatory 
problems only showed a trend for CT and neurotoxic side effects. 
Similarly, Tuinman et al.20 confirmed that single TCSs complained of 
more sexual problems than patients in a stable relationship.

However, a responsible role of adjuvant treatment in promoting the 
onset, and the possible persistence of SF sequelae was noted on many 
occasions. Kim et al.19 for instance, showed that CT combined with 
surgery was more likely to result in impairment of libido and ejaculation, 
whereas a combination of RT and surgery was more frequently associated 
with ED. Similar findings were also reported in a meta-analysis by 
Jonker-Pool et al.17 ejaculatory dysfunction was most frequently reported 
after RPLND, while ED was mainly related to irradiation. These latter 
observations seem to confirm our findings. Conversely, Incrocci et al.22 
reported that in patients who received infradiaphragmatic irradiation 
for stage I–II testicular seminoma, erectile difficulties and satisfaction 

Figure 1: Log Rank (Mantel‑Cox) normal IIEF‑EF recovery (i.e., IIEF‑EF ≥ 26) 
according to adjuvant treatment modalities. IIEF: International Index of 
Erectile Function; EF: erectile function domain.

Table 3: Cox regression models predicting normal sexual function recovery at long‑term follow‑up (HR; P value; CI 95%)

Predictor IIEF‑EF (≥26) IIEF‑SD (≥9) IIEF‑OF (10) IIEF‑IS (≥13) IIEF‑OS (≥10)

UVA

Age at surgery 1.01; 0.67; 0.9–1.0 0.99; 0.53; 0.9–1.0 0.98; 0.20; 0.9–1.0 0.98; 0.31; 0.9–1.0 0.98; 0.34; 0.9–1.1

CCI (0 vs ≥1) 0.45; 0.01; 0.2–0.8 0.56; 0.14; 0.2–1.2 0.50; 0.12; 0.2–1.2 0.27; 0.01; 0.1–0.7 0.30; 0.02; 0.1–0.8

BMI 0.93; 0.03; 0.8–1.0 0.89; 0.02; 0.8–0.9 0.85; 0.003; 0.7–0.9 0.96; 0.43; 0.8–1.0 0.92; 0.13; 0.8–1.0

RT (no vs yes) 0.64; 0.04; 0.4–0.9 0.61; 0.10; 0.3–1.0 0.62; 0.13; 0.3–1.1 0.51; 0.03; 0.3–0.9 0.67; 0.20; 0.3–1.2

CT (no vs yes) 0.92; 0.65; 0.6–1.3 1.17; 0.56; 0.7–1.9 1.08; 0.81; 0.6–1.8 0.74; 0.29; 0.4–1.3 0.64; 0.14; 0.3–1.1

RPLND (no vs yes) 0.72; 0.16; 0.4–1.1 0.97; 0.91; 0.5–1.7 1.12; 0.71; 0.6–2.0 0.88; 0.69; 0.5–1.6 0.88; 0.70; 0.4–1.6

Stable relationship (no vs yes) 2.01; 0.09; 0.8–4.5 0.87; 0.70; 0.4–1,7 0.88; 074; 0.4–1.8 1.01; 0.98; 0.5–2.0 0.73; 0.41; 0.3–1.5

MVA

Age at surgery 0.95; 0.53; 0.9–1.0 0.97; 0.14; 0.9–1.0 0.94; 0.05; 0.9–1.0 0.95; 0.05; 0.9–1.0 0.95; 0.05; 0.9–1.0

CCI (0 vs ≥1) 0.77; 0.64; 0.2–2.2 0.53; 0.27; 0.2–1.6 0.90; 0.85; 0.2–2.7 0.27; 0.05; 0.1–1.0 0.48; 0.25; 0.1–1.6

BMI 0.79; 0.63; 0.6–1.0 0.92; 0.38; 0.7–1.1 0.88; 0.03; 0.7‑0.9 1.05; 0.60; 0.8–1.2 1.02; 0.77; 0.8–1.2

RT (no vs yes) 0.22; 0.02; 0.1–0.8 0.54; 0.27; 0.2–1.6 0.91; 0.88; 0.3–3.0 0.37; 0.09; 0.1–1.2 0.61; 0.39; 0.2–1.9

CT (no vs yes) 0.37; 0.19; 0.1–1.6 0.53; 0.27; 0.2–1.6 0.47; 0.23; 0.1–1.6 0.39; 0.11; 0.1–1.2 0.73; 0.35; 0.3–1.4

RPLND (no vs yes) 1.58; 0.58; 0.3–8.4 2.73; 0.08; 0.8–8.6 1.01; 0.91; 0.6–2.0 1.98; 0.28; 0.5–7.0 0.98; 0.96; 0.4–2.1

Stable relationship (no vs yes) 4.33; 0.10; 0.7–5.2 0.53; 0.29; 0.2–1.7 0.39; 0.19; 0.1–1.6 0.81; 0.74; 0.2–2.7 0.98; 0.37; 0.9–1.0

HR: hazard ratio; UVA: univariable Cox regression analysis; MVA: multivariable Cox regression analysis; IIEF: International Index of Erectile Function; EF: erectile function domain; 
ED: erectile dysfunction; SD: sexual desire domain; OF: orgasmic function domain; IS: intercourse satisfaction domain; OS: overall satisfaction domain; CCI: Charlson Comorbidity 
Index; BMI: body mass index; RT: radiotherapy; CT: chemotherapy; RPLND: retroperitoneal lymph node dissection; CI: confidence interval
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with sexual life did not significantly differ from age-matched healthy 
controls; still, roughly 20% of TCSs in that cohort reported less interest 
and pleasure in sex, and less sexual activity as a whole, at a mean of 
51 months after treatment. Moreover, up to 17% TCSs kept complaining 
of erectile difficulties at a considerable distance after RT, occurrences 
which the authors correlated with patients’ age. It is undoubtedly true 
that as many as 32% of patients who received RT reported that cancer 
treatment had negatively influenced their sexual life.22 Our impression 
seems to confirm previous observations of Tinkler et  al.28 showing 
significantly reduced libido, lower intensity of orgasm, and difficulties in 
maintaining erection in seminoma patients treated with RT, as compared 
with a control group. As expected, age emerged as a factor of significant 
importance to SF, since it worsened the side effects of treatment.

Our study is not devoid of limitations. First, since only 32% of the 
patients we approached completed the survey – which was mostly a 
consequence of either a large number of incomplete psychometric 
information or of refusal to participate in the survey – a significant 
sampling bias may exist, therefore the results presented may not 
represent the long-term SF of patients overall. Second, the lack of data 
regarding the premorbid level of sexual dysfunction make it difficult to 
precisely detail the level of sexual dysfunction which could be associated 
with the TC diagnosis and treatments. Indeed, it has been observed that 
retrospective studies may report more sexual dysfunction as compared 
to prospective studies.17 Third, the analysis lacks a group of men who had 
been only subjected to postorchiectomy surveillance, whereas the simple 
diagnosis of TC per se was demonstrated to have a negative impact 
on SF.17–19 Fourth, we lacked valid tools dedicated to the assessment 
of psychological distress26,29 and self-body image.4,5,11,12 Finally, the 
retrospective nature of this psychometric survey did not allow for the 
collection of data on circulating testosterone levels in TCSs.18,30

Our data suggest that roughly one out of four TCSs suffered from ED 
at long-term FU; of these, more than 10% had scores suggestive of severe 
ED. Adjuvant RT was found to be independently associated with long-term 
nonrecovery of normal erectile functioning, after adjusting for potential 
confounding variables. Conversely, neither adjuvant CT nor CT followed 
by RPLND or RPLND alone demonstrated a significant impact on the 
recovery of normal erections. Moreover, none of the adjuvant therapies after 
orchiectomy were found to be independently associated with an impaired 
recovery of a normal sexuality as a whole, considering SD, OF, IS domains, 
as well as the sexual satisfaction. Further prospective studies are certainly 
needed to more comprehensively understand the complex interaction 
between biological and psychological facets of long-term SF in TCSs.
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