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Abstract
Kidney cancer, particularly renal cell carcinoma (RCC), is a male-predominant
malignancy whose clinical meaning extends beyond oncological control. Men
carry a substantially higher global burden of kidney cancer than women, and this
disparity probably reflects a combination of modifiable exposures, occupational
risks, cardiometabolic vulnerability, health-seeking behavior, sex-hormone biology,
immune regulation, and tumor microenvironmental differences. This narrative review
and clinical perspective adds an operational men’s health framework that separates
RCC-specific evidence from broader survivorship extrapolation and links prevention,
treatment choice, renal preservation, sexual and endocrine survivorship, fatigue,
fertility, and psychosocial recovery. Population-wide screening of asymptomatic
men is not evidence-based; prevention should instead emphasize smoking cessation,
weight control, blood pressure management for renal and cardiovascular protection,
physical activity, occupational risk reduction, and targeted evaluation of high-risk
individuals. For localized RCC, nephron-sparing treatment can preserve renal function
in appropriately selected patients, whereas systemic therapy for advanced disease
requires proactive assessment of fatigue, endocrine immune-related adverse events and
psychosexual morbidity. The review proposes a practical multidisciplinary pathway for
integrating uro-oncology with andrology, sexual medicine, endocrinology, nephrology,
cardiovascular prevention, rehabilitation, and psychosocial care.
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1. Introduction

Kidney cancer is commonly managed as a uro-oncological
disease, yet its epidemiology, risk-factor profile, and long-term
sequelae place it firmly within the field of men’s health. In
2022, global estimates recorded 434,840 new kidney cancer
cases and 155,953 deaths, with men accounting for approxi-
mately 277,800 incident cases and 100,343 deaths [1, 2]. In
the United States, registry data also show an approximately
twofold male predominance in kidney and renal pelvis cancer
incidence and mortality [3]. These figures are not only popula-
tion statistics. They define a group of men whose cancer risk,
treatment choices, and survivorship needs are inseparable from
vascular, renal, endocrine, sexual, and psychosocial health.

Renal cell carcinoma (RCC) accounts for most adult
kidney cancers. Clear-cell RCC is the predominant
histological subtype and is characterized by inactivation
of the von Hippel-Lindau pathway, hypoxia-inducible factor
signaling, metabolic reprogramming, and recurrent alterations
in chromatin-remodelling genes [4–7]. This molecular
framework is not male-specific, but it provides the biological

context in which sex- and gender-related differences may act.
Men are more frequently exposed to several established RCC
risk factors, including cigarette smoking, excess adiposity,
hypertension, and some occupational carcinogens, but
exposure alone is unlikely to explain the full magnitude and
consistency of the male excess [4, 8].

The terminology also requires precision. Population
datasets often report kidney cancer, kidney and renal pelvis
cancer, or renal tumors, whereas clinical and survivorship
evidence usually concerns RCC, especially clear-cell RCC.
Urothelial carcinoma of the renal pelvis and upper urinary
tract is etiologically distinct from clear-cell RCC and has a
stronger relationship with tobacco exposure and occupational
or environmental urothelial carcinogens, including aromatic
amines and aristolochic acid; it is therefore not the main focus
of this review.

Throughout this review, the term “men” follows the
terminology used in most epidemiological and clinical
datasets, which generally classify participants by sex.
However, the observed male burden of kidney cancer
should be interpreted as the result of both biological sex-

https://www.jomh.org
http://doi.org/10.22514/jomh.2026.081
https://www.jomh.org/
https://orcid.org/0000-0002-5652-1652
https://orcid.org/0000-0003-3773-2902
https://orcid.org/0000-0003-4749-3095


19

related mechanisms and gender-related factors, including
occupational exposures, smoking patterns, cardiometabolic
risk, health-seeking behavior, and access to preventive care.
The men’s health relevance of RCC is broader than in-

cidence. Many men diagnosed with RCC are also living
with hypertension, obesity, diabetes, chronic kidney disease,
cardiovascular disease, erectile dysfunction, depressive symp-
toms or reduced physical reserve. Treatment may add new vul-
nerabilities through nephron loss, postoperative decondition-
ing, systemic therapy toxicity, immune-related endocrinopa-
thy, fatigue, sexual dysfunction, and altered body image. A
narrow view of men’s health as prostate disease, testosterone
deficiency or erectile dysfunction alone, therefore, misses an
important cancer continuum in which prevention, function,
intimacy, and survivorship are linked.
This narrative review synthesizes current evidence on kid-

ney cancer as a men’s health issue. We focus on epidemiology,
sex disparity, modifiable risk factors, prevention, treatment-
related consequences, sexual and endocrine survivorship, late
recurrence, and practical care pathways for men living after,
or with, RCC. The article was submitted under the formal
Journal of Men’s Health (JOMH) article category Review and
is framed as a narrative review and clinical perspective rather
than a systematic review.
Compared with existing sex/gender RCC reviews and

generic cancer-survivorship guidance, this article adds
a practical clinical bridge for men’s health practice. It
distinguishes three evidence layers: RCC-specific evidence,
male-specific or sex-disparity evidence, and recommendations
extrapolated from broader oncology, sexual medicine,
endocrinology, and survivorship literature. The aim is not
to create new screening recommendations, but to show how
RCC prevention and survivorship can be integrated into men’s
health consultations without overstating the evidence base.

2. Methods: narrative evidence
selection

This article was developed as a targeted narrative review and
clinical perspective. The narrative format was chosen because
the question is integrative rather than single-intervention: the
review connects epidemiology, male-specific risk patterns,
surgery, systemic therapy, sexual medicine, endocrinology,
nephrology, rehabilitation, and survivorship care. A sys-
tematic review or meta-analysis would be poorly suited to
this broad clinical aim because the relevant evidence includes
guidelines, registry data, mechanistic studies, patient-reported
outcomes, small RCC-specific sexual/endocrine studies, and
extrapolated survivorship recommendations.
Evidence was identified through focused searches of

PubMed and the Medical Literature Analysis and Retrieval
System Online (MEDLINE), guideline repositories, and
authoritative epidemiological or cancer-prevention sources,
including the European Association of Urology (EAU),
European Society for Medical Oncology (ESMO), American
Society of Clinical Oncology (ASCO), Surveillance,
Epidemiology, and End Results (SEER) Program, World
Cancer Research Fund (WCRF)/American Institute for
Cancer Research (AICR), and International Agency for

Research on Cancer (IARC) resources. Searches were first
performed in May 2026, updated during revision in July 2026,
and refreshed for the post-acceptance revision in August 2026.
Search concepts included kidney cancer, renal cell carcinoma,
men, male sex, sex differences, sex chromosomes, androgen
receptor, occupational exposure, trichloroethylene, smoking,
obesity, hypertension, physical activity, nephrectomy,
partial nephrectomy, radical nephrectomy, robotic surgery,
perioperative recovery, erectile dysfunction, orgasm,
ejaculation, fertility, testosterone, hypogonadism, immune
checkpoint inhibitor endocrinopathy, hypophysitis, fatigue,
patient-reported outcomes, late recurrence, and survivorship.
Eligible sources were English-language human studies, in-

ternational guidelines, systematic reviews, landmark trials,
high-quality narrative reviews, epidemiological datasets, and
selected mechanistic studies relevant to adult RCC or kidney
cancer in men. Older studies were retained when they were
landmark etiological or surgical papers not fully replaced by
newer data. We excluded animal-only studies, pediatric-only
reports unless relevant to hereditary RCC, non-RCC upper-
tract urothelial carcinoma except for brief etiological clarifi-
cation, and studies without relevance to men’s health practice.
Because this is a narrative review, no Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
flow diagram, formal risk-of-bias assessment or pooled esti-
mate was produced. Conclusions should, therefore, be inter-
preted as a clinically oriented synthesis rather than systematic
evidence quantification.

3. Epidemiology and the male burden of
kidney cancer

Kidney cancer is a substantial public health problem and is con-
sistently more common in men. WCRF data based on Global
Cancer Observatory (GLOBOCAN) 2022 rank kidney cancer
as the 14th most common cancer worldwide, the 10th most
common cancer in men, and the 13th most common cancer in
women [1]. The global age-standardized incidence rate was
5.9 per 100,000 in men and 3.0 per 100,000 in women, giving
men almost twice the age-standardized incidence observed in
women [1]. SEER data similarly show higher male incidence
and mortality for kidney and renal pelvis cancer in the United
States [3].
The burden is especially relevant in Europe, including Cen-

tral Europe. The EAU guideline notes marked geographi-
cal variation and high European incidence and mortality [4].
Czechia is repeatedly identified among countries with high kid-
ney cancer incidence, andWCRF lists a male age-standardized
kidney cancer incidence of 19.0 per 100,000 in 2022 using
the world standard population [1]. This Central-European
emphasis is not intended to narrow a globally framed review;
it identifies a high-burden setting in which prevention and
survivorship pathways may be particularly valuable. EAU
materials use European standardization and may, therefore,
give different numerical rates. These standards should not be
mixed in reporting or clinical communication, but the direction
is consistent: Czech and Central European men represent a
high-burden population.
Increasing incidental detection also matters for men’s health
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practice. Cross-sectional imaging performed for abdominal
symptoms, trauma, cardiovascular evaluation or unrelated
follow-up may identify small renal masses before classic
symptoms occur. Incidental detection can improve stage
distribution, but it also creates anxiety, risk of overtreatment,
and complex decisions about active surveillance, ablation,
partial nephrectomy or radical nephrectomy in older men with
competing cardiovascular and renal risks [4, 5]. A men’s
health approach should, therefore, combine cancer awareness
with comorbidity-aware decision-making.
Age further shapes interpretation. RCC incidence rises with

age, and older men often have competing risks that may exceed
the risk posed by a small indolent renal mass. Conversely,
early-onset RCC, bilateral or multifocal tumors, strong family
history, unusual histology or syndromic features should
trigger consideration of hereditary risk. Clinically important
hereditary contexts include von Hippel-Lindau disease,
Birt-Hogg-Dube syndrome, hereditary leiomyomatosis and
RCC, hereditary papillary RCC and succinate-dehydrogenase-
deficient RCC; their relevance is greatest in younger men, men
with bilateral/multifocal disease and men for whom fertility
planning and long-term renal preservation are central [4, 9].

4. Why are men at higher risk?
Exposures, occupation, and biology

The male predominance in RCC is best understood as multi-
factorial. Established modifiable risk factors include smoking,
excess body fatness, and hypertension [4, 8, 10]. Cigarette
smoking shows a dose-related association with RCC and re-
mains a central target for prevention [8]. Obesity, hyper-
tension, and metabolic dysfunction are also common in male
sexual-medicine and cardiometabolic clinics, which makes
RCC prevention part of a broader vascular and renal prevention
agenda rather than an isolated cancer message.
Higher leisure-time physical activity was associated with

a lower incidence of kidney cancer in a pooled analysis of
prospective cohorts [11]. However, observational associations
do not establish causality, and evidence on physical activity
and RCC risk remains inconsistent [8, 10]. Alcohol has been
associated with lower RCC risk in some observational synthe-
ses, but this finding should not be translated into a men’s health
recommendation to drink alcohol, because alcohol increases
the risk for several other cancers and contributes to trauma,
liver disease, hypertension, and psychosocial harms [10].
Occupational exposure is relevant because many high-

exposure occupations have historically been male-dominated.
Trichloroethylene is classified by IARC as carcinogenic to
humans, with sufficient evidence for kidney cancer [12].
The clinical message is targeted rather than alarmist: men
with industrial solvent exposure, metal degreasing work or
other relevant occupational histories should be asked about
exposure and guided toward occupational health review where
appropriate.
Biological mechanisms are also under active investigation.

Contemporary reviews describe possible roles for androgen re-
ceptor signaling, estrogen and progesterone receptor pathways,
sex chromosomes, immune regulation, and tumor microenvi-
ronment differences [13, 14]. A single-cell analysis reported

sex differences in the RCC immune microenvironment and
suggested that androgen-androgen receptor signaling may con-
tribute to exhausted cluster of differentiation 8 (CD8)-positive
T-cell infiltration in male RCC [15]. Sex-chromosome biology
provides another plausible layer: sex-linked gene expression,
escape from X-chromosome inactivation, and Y-chromosome
loss may contribute to sex-specific RCC biology [14]. Sex
differences in xenobiotic metabolism and occupational expo-
sure patterns may further interact with smoking and solvent
exposure. These mechanisms remain hypothesis-generating
in RCC practice; they support biologically informed research,
not sex-specific treatment selection outside evidence-based
indications.
The sex-disparity question is, therefore, not reducible to

either hormones or behavior. Male-predominant smoking,
solvent exposure, and hypertension interact with biological
susceptibility, immune contexture, and tumor genomics. This
interaction is especially relevant for prevention: exposure re-
duction can be recommended now, whereas sex-chromosome
and hormone-pathway mechanisms should be treated as re-
search priorities until validated predictive or therapeutic im-
plications are available.

5. Prevention and risk-aware detection
in men's health practice

Population-wide screening for RCC in asymptomatic average-
risk men is not evidence-based. The EAU guideline states that
there is no evidence to support primary screening for RCC
and highlights unresolved concerns about cost-effectiveness,
overdiagnosis, false positives, radiation exposure, and the lack
of validated urinary or serum biomarkers [4]. This is a crucial
point for men’s health clinics: routine renal imaging should not
be marketed as a generic male cancer screening test.
Prevention is different from screening. A prevention-first

approach is strongly justified. Men should receive clear coun-
seling on smoking cessation, weight reduction where obe-
sity is present, physical activity, kidney protection, avoidance
of unnecessary nephrotoxins, and relevant occupational risk
mitigation [4, 8, 10, 12]. Blood pressure control should be
presented primarily as cardiometabolic and renal protection in
men at RCC risk or after RCC treatment, rather than as a proven
stand-alone intervention that lowers RCC incidence. These in-
terventions also reduce cardiovascular disease, chronic kidney
disease progression, and erectile dysfunction risk. That over-
lap makes kidney cancer prevention a natural part of integrated
male vascular, renal, and sexual health counseling.
Risk-aware detection remains appropriate in selected con-

texts. Men with hereditary RCC syndromes, strong family his-
tory, end-stage renal disease, acquired cystic kidney disease,
unexplained hematuria, persistent flank symptoms, constitu-
tional symptoms or suspicious imaging findings need individ-
ualized evaluation [4, 5]. The distinction is simple but im-
portant: targeted assessment of high-risk or symptomatic men
is appropriate, whereas indiscriminate screening of asymp-
tomatic average-risk men is not.
The clinic visit is the opportunity. Men attending for erectile

dysfunction, low libido, infertility, lower urinary tract symp-
toms, hypertension or obesity may not need renal imaging, but
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often need smoking cessation support, blood pressure treat-
ment, metabolic risk reduction, and kidney function monitor-
ing. Linking these actions to sexual function, cardiovascular
prevention, and cancer risk can make the preventive message
more concrete than a generic lifestyle recommendation.
Clinically, the men’s health framing of RCC should not be

interpreted as a call for indiscriminate screening of asymp-
tomatic men. Rather, it supports a structured approach in
which RCC prevention and survivorship are integrated into
routine assessment of smoking, obesity, hypertension, renal
function, cardiovascular risk, fatigue, sexual function, en-
docrine symptoms, and psychosocial recovery. This approach
may be particularly valuable in men who already present to
urology, andrology, primary care or sexual medicine services
with cardiometabolic or sexual health concerns. Key risk
and prevention messages are summarized in Table 1 (Ref.
[4, 8, 10–12, 16, 17]).

6. Localized RCC: treatment choice and
male functional outcomes

For localized RCC, treatment choice should balance oncolog-
ical control with long-term renal, cardiovascular, and func-
tional outcomes. EAU guidance recommends shared decision-
making and supports partial nephrectomy for T1 tumors when
technically feasible, because nephron-sparing surgery better
preserves kidney function after surgery [4, 18, 19]. The sur-
vival and cardiovascular implications of partial nephrectomy
require balanced interpretation: observational syntheses gen-
erally favor nephron-sparing surgery for early chronic kidney

disease and some cardiovascular outcomes, whereas random-
ized European Organisation for Research and Treatment of
Cancer (EORTC) analyses did not establish a clear overall-
survival advantage; heterogeneity and selection bias remain
important limitations [19, 20]. Radical nephrectomy remains
necessary for many larger or complex tumors, but its down-
stream consequences should be discussed explicitly: reduced
renal reserve, higher chronic kidney disease risk in some pa-
tients, possible blood pressure worsening, medication limi-
tations, and increased vulnerability to contrast exposure or
nephrotoxic drugs.
These outcomes are men’s health outcomes. Men often

value return to work, physical performance, sexual confi-
dence, independence, and avoidance of long-term medica-
tion burden. Treatment discussions should, therefore, include
baseline estimated glomerular filtration rate (eGFR), hyper-
tension, diabetes, albuminuria where relevant, cardiovascular
risk, smoking status, body mass index, occupational demands,
and patient preference. The renal-sexual pathway should be
made explicit: nephron loss can accelerate chronic kidney
disease; reduced eGFR and uremia can worsen endothelial
dysfunction, atherosclerosis, autonomic neuropathy, anemia,
inflammation, and hormonal disturbance; and each of these
mechanisms can contribute to erectile dysfunction and reduced
sexual confidence. In this sense, renal preservation is not
only a nephrological goal, but also a concrete component of
male functional survivorship. Active surveillance may be
considered for selected patients with cT1a renal masses when
immediate treatment is not indicated. Tumour ablation may be
considered for selected patients with cT1 lesions who require

TABLE 1. Male-relevant kidney cancer risk factors and prevention messages.
Risk domain Evidence-informed message Men’s health action

Smoking
Established RCC risk factor with dose-related
association; supported by a recent prevention

review [8].

Ask every man with RCC risk or survivorship
needs about smoking and offer cessation support.

Excess adiposity Body fatness is classified by WCRF/AICR as a
convincing cause of kidney cancer [10].

Measure BMI/waist where appropriate; frame
weight management as renal, vascular, sexual and

cancer prevention.

Hypertension Consistently associated with higher RCC risk and
common in male RCC patients [4, 8].

Measure and treat blood pressure; monitor
eGFR/creatinine and potassium when ACE

inhibitors/ARBs are used in men with solitary
kidney or reduced renal reserve.

Physical inactivity

Higher leisure-time physical activity is associated
with lower kidney cancer incidence in

prospective cohorts; causality has not been
established [11].

Recommend tailored aerobic and resistance
activity when clinically safe.

Occupational exposure Trichloroethylene is an IARC Group 1 carcinogen
with sufficient evidence for kidney cancer [12].

Ask about solvent/degreasing exposure and
involve occupational health when relevant.

Screening

Routine population screening for asymptomatic
average-risk men is not supported; targeted
evaluation of high-risk or symptomatic men

remains appropriate [4, 8, 16, 17].

Avoid indiscriminate renal imaging; evaluate
high-risk or symptomatic men individually.

BMI, body mass index; IARC, International Agency for Research on Cancer; RCC, renal cell carcinoma; WCRF/AICR, World
Cancer Research Fund/American Institute for Cancer Research; eGFR, estimated glomerular filtration rate; ACE, angiotensin-
converting enzyme; ARBs, angiotensin II receptor blockers.
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treatment but are unfit for surgery [4].
Partial nephrectomy may be performed using an open, la-

paroscopic or robot-assisted approach, according to tumour
characteristics and the surgeon’s expertise. A minimally in-
vasive approach should not compromise oncological, func-
tional or perioperative outcomes [4]. Minimally invasive and
robotic partial nephrectomy can facilitate early recovery in
selected patients, yet complex hilar, central, multifocal or
locally advanced tumors may still require open surgery or
radical nephrectomy. Perioperative counseling should include
bleeding, urine leak, ischemia-related renal functional loss,
conversion risk, venous thromboembolism, cardiopulmonary
risk, postoperative fatigue, and expected return-to-work trajec-
tory. Trials and observational series often focus on recurrence-
free survival, margins, and renal function, but men experience
surgery through pain, fatigue, body image, sexual function,
anxiety, and recovery of daily roles.
Postoperative recovery trajectories should also be discussed

explicitly. Younger working men may prioritize speed of
functional recovery and return to employment, while oldermen
may prioritize independence and avoidance of hospitalization
or renal decline. For both groups, the relevant endpoint is
not only complication-free surgery, but recovery of physical
activity, sleep, appetite, sexual confidence, and daily roles.
Nephrology involvement should be considered before re-

nal function is irreversibly lost, not only after chronic kid-
ney disease is established. Men with solitary kidney, pre-
existing chronic kidney disease, diabetes, hypertension, al-
buminuria, bilateral tumors or expected radical nephrectomy
need a renal-protection plan. This includes blood pressure con-
trol, medication review, avoidance of nephrotoxins where pos-
sible, contrast-risk planning, and long-term eGFR follow-up.
When renin-angiotensin-system blockers, such as angiotensin-
converting enzyme (ACE) inhibitors or angiotensin II receptor
blockers (ARBs), are started for hypertension, albuminuria or
cardiovascular risk, creatinine/eGFR, and potassium should
be monitored dynamically, particularly in men with a solitary
kidney or reduced renal reserve. Preserving kidney function
may also preserve physical capacity, medication options, sex-
ual health, and eligibility for future systemic treatment.

7. Advanced RCC: systemic therapy,
fatigue, and treatment toxicity

Systemic treatment for advanced RCC has changed substan-
tially. Contemporary ESMO and EAU guidance supports im-
mune checkpoint inhibitor-based combinations for advanced
clear-cell RCC, including dual immune checkpoint inhibitor
(ICI/ICI) and immune checkpoint inhibitor/tyrosine kinase in-
hibitor (ICI/TKI) strategies selected according to risk group,
comorbidity, disease tempo, toxicity profile, and patient pref-
erence [4, 21]. KEYNOTE-564 also established adjuvant
pembrolizumab as a relevant option for selected high-risk
clear-cell RCC after surgery, with an overall survival benefit
reported in the updated analysis [22, 23].
Pivotal metastatic RCC regimens have improved outcomes,

including nivolumab plus ipilimumab, pembrolizumab plus
axitinib, nivolumab plus cabozantinib, and pembrolizumab
plus lenvatinib [24–27]. Their men’s health implications differ

from those of surgery. Men with advanced RCC may live for
long periods with fatigue, diarrhea, hypertension, hand-foot
syndrome, hypothyroidism, adrenal or pituitary dysfunction,
pain, sleep disruption, mood symptoms, muscle loss, appetite
change, and fear of progression. These symptoms often con-
verge on libido, erectile function, intimacy, and perceived
masculinity, even when no direct genital injury has occurred.
Patient-reported outcome data should be integrated into

counseling. In CheckMate 214, nivolumab plus ipilimumab
showed favorable patient-reported outcomes compared with
sunitinib in intermediate- and poor-risk advanced RCC [28].
In the adjuvant setting, patient-reported outcomes from
KEYNOTE-564 are important because treatment is offered
after nephrectomy to patients who may be asymptomatic
from cancer [29]. For men considering adjuvant or metastatic
therapy, survival and recurrence data must be discussed
together with the practical burden of chronic toxicity,
monitoring, sexual symptoms, fatigue, and work capacity.
Toxicity review should be specific. Asking only whether

treatment is tolerated may miss clinically actionable symp-
toms. Men should be asked about home blood pressure, diar-
rhea, skin and foot symptoms, appetite, weight, sleep, muscle
strength, sexual interest, erectile function, mood, headache,
dizziness, cold intolerance, palpitations, and orthostatic symp-
toms. These questions are not peripheral to cancer treatment;
they identify modifiable causes of treatment interruption, rela-
tionship strain, and loss of function.

8. Sexual health after kidney cancer

RCC-specific evidence on male sexual function is limited but
clinically important. Christiansen et al. [30] studied patients
treated surgically for kidney cancer and reported that sexual
relationship problems were more common after surgery, that
only a small minority had been informed preoperatively about
possible sexual effects, and that many would have preferred
more information. This is one of the fewRCC-specific datasets
in this area; therefore, recommendations in the following para-
graphs are explicitly a combination of RCC-specific obser-
vations, general oncology survivorship guidance, and sexual-
medicine principles rather than RCC-only evidence.
Mechanisms of sexual morbidity after RCC are usually in-

direct and multifactorial. Vascular disease, smoking, obesity,
diabetes, hypertension, chronic kidney disease, and medica-
tion effects may predate cancer. Diagnosis adds fear, altered
self-image, and uncertainty. Surgery adds pain, fatigue, and
deconditioning. Systemic therapy can add hypothyroidism,
diarrhea, weight change, mucosal symptoms, hypertension,
hand-foot syndrome, mood changes, and immune-related en-
docrine toxicity. A sexual history limited to erections will miss
libido, orgasm, ejaculation, penile pain, body image, partner
communication, and intimacy.
General cancer survivorship guidance supports clinician-

initiated discussion of sexual problems, identification of treat-
able contributing factors, written information, counseling, and
specialist referral when needed [31–33]. Evidence on sexual
well-being interventions in men with genitourinary cancers
is dominated by prostate cancer, which reinforces the need
to identify this recommendation as an extrapolation rather
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than RCC-specific evidence [33]. In male RCC survivors,
the approach remains clinically relevant because vascular, re-
nal, endocrine, and psychological comorbidities directly af-
fect sexual function. A practical approach is to ask directly
and routinely: Has your cancer or treatment affected sexual
interest, erections, orgasm, ejaculation, body confidence or
your relationship? Short tools, such as the Sexual Health
Inventory for Men (SHIM) or the five-item International Index
of Erectile Function (IIEF-5), can quantify erectile dysfunction
and monitor response when appropriate.
Sexual counseling should be normalized before the patient

has to ask. A short preoperative or pretreatment statement is of-
ten enough: kidney cancer and its treatment can affect energy,
body confidence, libido, erections, orgasm, and ejaculation;
if this happens, it is medically relevant and treatable. Most
sexual morbidity after nephrectomy is indirect, but urological
anatomy should still be considered. Retrograde ejaculation
or anejaculation is classically associated with retroperitoneal
lymph-node dissection for testicular cancer; however, injury
to the lumbar sympathetic chain or hypogastric plexus may
also be possible during extended para-aortic or retroperitoneal
dissection for large or locally advanced renal masses, nodal
surgery or adrenalectomy. This mechanism is uncommon, but
relevant when counseling younger men or men undergoing ex-
tensive retroperitoneal surgery. Partner-inclusive counseling
may be useful when the patient wants it, particularly when
fatigue, fear of recurrence or altered body image changes
intimacy more than erection rigidity itself.

9. Fertility and endocrine survivorship

Fertility receives little attention in RCC because the median
age at diagnosis is higher than for testicular cancer. That does
not make fertility irrelevant. Younger men with hereditary
syndromes, bilateral disease, early-onset RCC or metastatic
disease may still wish to father children. Hereditary RCC
syndromes may require repeated renal interventions across
decades, making nephron preservation and family planning
especially important. Current ASCO guidance recommends
discussing reproductive risk before cancer-directed therapy
and offering sperm cryopreservation to males when treatment
may threaten fertility [34]. Evidence specific to fertility after
RCC treatment remains sparse, so this recommendation is
extrapolated from general oncology and male fertility practice
rather than RCC-specific trials.
Testosterone and fatigue require the same caution. Menwith

RCC commonly have comorbidities associated with functional
hypogonadism, including obesity, diabetes, chronic kidney
disease, systemic inflammation, and advanced cancer. Tar-
geted therapy and immune checkpoint inhibitors may further
complicate the endocrine picture. Prospective RCC data have
described hypogonadism during targeted therapy, and a small
RCC-specific trial explored testosterone for treatment-related
fatigue [35–37]. A recent systematic review across advanced
cancers confirms that treatment-related hypogonadism remains
incompletely characterized and heterogeneous [38]. These
data are clinically relevant, but do not justify testosterone as
a general RCC fatigue treatment.
A defensible approach is symptom-driven endocrine assess-

ment. Low libido, persistent fatigue, erectile dysfunction,
depressed mood, anemia, loss of muscle mass, hot-flush-like
symptoms or suspected pituitary disease may justify morn-
ing total testosterone testing, repeat confirmation, and assess-
ment of luteinizing hormone (LH), follicle-stimulating hor-
mone (FSH), prolactin, thyroid function, and adrenal status
when clinically indicated. Current EAU guidance defines male
hypogonadism as a clinical and biochemical diagnosis, not as
a single laboratory value [39]. During immune checkpoint
inhibitor therapy, the gonadal axis should be interpreted in a
central-versus-primary framework: hypophysitis, particularly
with anti-cytotoxic T-lymphocyte-associated protein 4 (anti-
CTLA-4) exposure, such as ipilimumab-containing regimens,
can produce secondary hypogonadism with low testosterone
and inappropriately low or normal LH/FSH, often alongside
adrenocorticotropic hormone (ACTH) or thyroid-stimulating
hormone (TSH)-axis abnormalities [38, 40–43].
Testosterone therapy, when considered, should be individu-

alized. This should not be interpreted to imply that testosterone
is a general treatment for fatigue in RCC. It may be appro-
priate only when persistent symptoms, repeated biochemical
evidence and a careful safety review align. Fertility wishes,
hematocrit, sleep apnea, cardiovascular status, prostate and
breast cancer history, thrombosis risk, and the current on-
cological situation should be reviewed before treatment. In
advanced RCC, the decision also requires coordination with
oncology because fatigue may reflect progression or systemic
therapy toxicity rather than androgen deficiency.

10. Fatigue, psychological distress, and
body image

Fatigue is one of the most important survivorship symptoms in
RCC, especially in advanced disease and during systemic ther-
apy. It is rarely explained by one mechanism. Anemia, chronic
kidney disease, hypothyroidism, adrenal insufficiency, hypog-
onadism, sleep disturbance, pain, depression, anxiety, decon-
ditioning, medication toxicity, and disease progression can all
contribute. RCC-specific fatigue data are limited; therefore,
practical management relies on combining RCC treatment-
toxicity assessment with broader cancer-fatigue guidance. The
updated ASCO-Society for Integrative Oncology guideline
supports screening and emphasizes exercise, cognitive be-
havioral therapy, mindfulness-based approaches, and selected
psychosocial interventions [44].
Psychological distress is also central. The EAU RCC guide-

line recommends psychological evaluation for patients diag-
nosed with RCC, reflecting the clinical reality that diagnosis,
surveillance imaging, fear of recurrence, and treatment toxicity
can produce anxiety and depression [4]. Men may be less
likely to volunteer emotional, sexual or body-image concerns
unless asked directly. In practice, a brief normalized question
often works better than waiting for spontaneous disclosure:
many men notice changes in energy, mood, body confidence
or intimacy after kidney cancer treatment; has this happened to
you?
Body image after RCC is less studied than after prostate,

bladder or testicular cancer treatment, but it should not be
ignored. Surgical scars, weight change, muscle loss, edema,
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skin toxicity, hand-foot syndrome, reduced physical perfor-
mance, and loss of work role can affect masculine identity and
relationship confidence. Current evidence should not be over-
stated; body image should instead be identified as an under-
researched domain that belongs in survivorship assessment.
This is an extrapolated survivorship recommendation rather
than an RCC-specific evidence-based intervention.
The same applies to work and role recovery. For many

men, the practical question after treatment is not only whether
imaging is clear, but whether they can return to employ-
ment, physical activity, family responsibilities, and intimate
partnership. These outcomes are rarely captured in routine
oncology notes, yet they shape the patient’s interpretation of
recovery. A brief functional assessment can identify men who
need rehabilitation, psychological support, sexual medicine or
social work input.

11. Late recurrence, atypical metastasis,
and patient education

RCC can recur late and at unusual sites. Risk-adapted
surveillance is necessary, and intensive imaging is not
appropriate for all patients, but follow-up should include
patient education about symptoms that deserve attention.
EAU follow-up guidance emphasizes recurrence detection,
renal function, contralateral kidney recurrence, distant
metastasis, cardiovascular events, and long-term sequelae [4].
For men, this should be translated into practical language:
report new unexplained bone pain, hemoptysis, neurological
symptoms, persistent weight loss, new skin nodules, eyelid
lesions or unexplained fatigue.
Atypical recurrence is rare but clinically instructive. Perioc-

ular cutaneous metastasis and very late soft-tissue metastasis
have been reported after radical nephrectomy [45–47]. These
case reports, including one report from the authors’ centre,
are not used as epidemiological evidence and do not define
surveillance schedules; they are retained only to illustrate why
patient education about unusual late symptoms can matter.
For urologists, oncologists, dermatologists, ophthalmologists,
and primary care physicians, the practical lesson is diagnostic
awareness rather than intensified routine imaging.

12. An integrated male RCC survivorship
pathway

RCC survivorship should not be reduced to imaging. A
male RCC survivorship pathway should connect oncological
surveillance with renal protection, cardiovascular prevention,
sexual medicine, endocrine assessment, fatigue management,
psychological support, rehabilitation, and patient education.
The intensity of oncological imaging should remain risk-
adapted, but functional follow-up should be routine because
renal impairment, cardiovascular events, fatigue, and sexual
symptoms directly affect quality of life [4].
A practical pathway begins before treatment. Baseline as-

sessment should include renal function, blood pressure, smok-
ing status, body mass index or waist circumference, diabetes
status, cardiovascular history, medications, sexual function,
fertility wishes in younger men, fatigue, and distress. After

surgery, men should receive renal and cardiovascular follow-
up, recurrence surveillance, sexual health review, and lifestyle
support. During systemic therapy, symptom review should
explicitly include fatigue, libido, erections, mood, thyroid
symptoms, adrenal symptoms, diarrhea, hypertension, hand-
foot symptoms and sleep. Long-term survivorship should
include return-to-work issues, relationship quality, physical
activity, fear of recurrence, and awareness of atypical late
recurrence.
This model is multidisciplinary, but not necessarily

complex. The core intervention is reliable questioning and
appropriate referral. Uro-oncology manages cancer control;
nephrology supports menwith reduced renal reserve or chronic
kidney disease; primary care and cardiology address vascular
prevention; endocrinology and andrology evaluate confirmed
endocrine and sexual disorders; psycho-oncology and sexual
counseling support distress, body image and intimacy;
rehabilitation helps fatigue and physical performance. The
pathway should be adapted to local resources, but the domains
should not disappear.
The pathway can be implemented as a short checklist rather

than a separate clinic. At each major transition (diagnosis,
postoperative review, start of systemic therapy, response as-
sessment, end of treatment, and long-term follow-up), the
clinician can document renal function, blood pressure, car-
diovascular risk, sexual function, fertility concerns when rel-
evant, endocrine symptoms, fatigue, mood, body image, and
work recovery. This is also where evidence level should be
made visible to patients: renal surveillance and oncological
follow-up are RCC guideline-based, whereas many sexual,
psychosocial, and rehabilitation actions are extrapolated from
broader oncology survivorship and male sexual-medicine ev-
idence. The resulting assessment and referral framework is
summarized in Table 2 (Ref. [4, 9, 18–20, 22–29, 35–38, 40–
48]).
Practical sexual and endocrine survivorship questions for

male RCC patients are listed in Table 3 (Ref. [9, 30–44]).

13. Research gaps and future directions

Several gaps limit current care. First, sex-specific RCC
biology needs prospective translational validation. Single-
cell, hormone-pathway, and sex-chromosome studies are
promising, but they do not yet define clinical treatment
selection [13–15, 49]. Second, sexual function, libido,
orgasmic and ejaculatory function, body image, relationship
quality, and fertility should be included more consistently as
patient-reported outcomes in RCC surgical cohorts, adjuvant
studies, and metastatic treatment trials. Third, endocrine
outcomes in male RCC survivors need prospective study,
especially during ICI/TKI therapy and after ICI-related
hypophysitis or thyroid/adrenal dysfunction.
Fourth, high-incidence regions, including Central Europe,

are important settings for prevention research and survivorship
pathway testing, but the framing should remain globally ap-
plicable. Finally, men’s health services should be evaluated
as entry points for risk-factor modification. Men presenting
with erectile dysfunction, low libido, infertility, hypogonadal
symptoms or cardiometabolic risk may also need smoking
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TABLE 2. Men’s health assessment across the RCC care continuum.

Phase Key assessment Referral or intervention

Before treatment

Renal function, blood pressure, smoking,
BMI/waist, diabetes, cardiovascular history,
sexual function, fertility wishes, distress; ask
about early-onset, bilateral/multifocal or

syndromic features [4, 9].

Shared decision-making; smoking cessation;
cardiometabolic optimization; genetic

counseling when hereditary RCC is suspected;
sperm preservation discussion in younger men.

Localized surgery

Partial versus radical nephrectomy implications,
surgical approach, perioperative complications,
baseline eGFR, occupational demands, recovery

expectations, sexual concerns [4, 18–20].

Nephron-sparing where appropriate;
renal/cardiovascular follow-up; recovery

planning; normalize sexual-health discussion.

Adjuvant therapy
Fatigue, thyroid symptoms, adrenal/pituitary

symptoms, mood, work capacity, patient-reported
outcomes [22, 23, 29, 40, 41, 43, 44].

Oncology toxicity monitoring; endocrine testing
when symptomatic; rehabilitation and

psychosocial support.

Metastatic therapy

Fatigue, hypertension, diarrhea, hand-foot
syndrome, libido, erectile function,

orgasm/ejaculation, pain, sleep, mood, endocrine
symptoms [24–28, 35–38, 40–44].

Symptom-directed toxicity management; sexual
medicine, endocrinology, psycho-oncology,

palliative/supportive care.

Long-term survivorship
Recurrence surveillance, eGFR, blood pressure,
cardiovascular risk, sexual function, body image,
fear of recurrence, return to work [4, 18, 44–48].

Risk-adapted imaging;
nephrology/cardiology/primary care;

rehabilitation; patient education about atypical
recurrence.

BMI, body mass index; eGFR, estimated glomerular filtration rate; RCC, renal cell carcinoma.

TABLE 3. Sexual and endocrine survivorship questions for male RCC patients.

Domain Ask or assess Escalate when

Sexual function
Libido, erections, orgasm, ejaculation, pain,
intimacy and relationship distress; consider
SHIM/IIEF-5 for erectile function [30–33].

Persistent ED, SHIM/IIEF-5 in the ED range or
clinically important decline, low libido, partner
distress, treatment failure, complex comorbidity

or medication contraindications.

Fertility
Future fatherhood wishes, prior fertility, planned
systemic therapy, hereditary/bilateral disease and

cumulative renal interventions [9, 34].

Younger patient, hereditary/bilateral disease,
metastatic treatment before family completion, or

uncertainty about sperm cryopreservation.

Testosterone
Symptoms plus morning total testosterone; repeat

if low; consider LH/FSH, prolactin and
SHBG/free testosterone by context [35–39].

Repeatedly low testosterone with symptoms,
fertility wishes, pituitary features, or discordant

LH/FSH pattern suggesting primary versus central
hypogonadism.

ICI endocrine toxicity

TSH/free T4 during ICI; evaluate cortisol/ACTH
and pituitary axes when fatigue, hypotension,
headache, hyponatremia or libido loss suggests

endocrine toxicity [40–43].

Suspected adrenal insufficiency, hypophysitis,
severe hypothyroidism, unexplained severe

fatigue, or low testosterone with inappropriately
low/normal LH/FSH during ICI therapy.

Fatigue

Anemia, renal function, thyroid/adrenal status,
sleep, pain, depression, medication toxicity and
deconditioning; consider graded severity and

functional impact [44].

Severe, persistent or progressive fatigue,
functional impairment, or red flags for recurrence,
endocrine crisis or treatment-limiting toxicity.

ACTH, adrenocorticotropic hormone; ED, erectile dysfunction; FSH, follicle-stimulating hormone; ICI, immune checkpoint
inhibitor; LH, luteinizing hormone; RCC, renal cell carcinoma; SHBG, sex hormone-binding globulin; TSH, thyroid-stimulating
hormone; SHIM, Sexual Health Inventory for Men; IIEF, International Index of Erectile Function; T4, thyroxine.
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cessation, blood pressure control, obesity management, and
kidney health assessment. Kidney cancer prevention should
not be overpromised in these encounters, but it can be part of
the same vascular, renal, and sexual-health conversation.
Screening research is moving, but the message should

be precise. Systematic reviews and the Yorkshire Kidney
Screening Trial suggest that risk-stratified kidney cancer
detection within lung-cancer computed tomography (CT)
screening pathways may be feasible in selected high-risk
groups, particularly smokers [8, 16, 17]. These data are
important, but they do not justify population-wide renal
imaging for average-risk men. Future research should define
which men benefit, which imaging protocols minimize
harm, and whether earlier detection improves survival, renal
outcomes, and patient-reported outcomes.
The strongest future studies would combine oncological

outcomes with patient-reported and biological endpoints. Sur-
gical cohorts should build on multispecialty localized kidney
cancer models, randomized evidence, and contemporary re-
nal/cardiovascular outcome syntheses by collecting baseline
and follow-up sexual function, fatigue, renal function, cardio-
vascular risk, and cardiometabolic data [18–20, 50]. Trials of
systemic therapy should include male sexual function, libido,
endocrine symptoms, and fertility-relevant outcomes where
appropriate. Psychological distress in RCC also deserves
stronger study and structured intervention testing, because
recurrence fear and functional loss may persist even when
imaging is stable [48]. Translational studies should report
sex-stratified immune and hormone-pathway findings without
assuming that molecular differences automatically justify dif-
ferent clinical treatment.

14. Study limitations

This review has several limitations. First, because it is a
narrative review, the search strategy was transparent, but not
designed to identify all available studies, and no formal meta-
analysis or risk-of-bias assessment was undertaken. Second,
RCC-specific evidence on sexual function, fertility, body im-
age, and endocrine outcomes remains limited, and several
recommendations are, therefore, explicitly extrapolated from
broader oncology, sexual medicine, and survivorship litera-
ture. Third, many available datasets do not clearly separate bi-
ological sex from gender-related exposures and health-system
factors. Fourth, the discussion of Central Europe reflects a
high-incidence setting and should not be read as limiting the
review’s global relevance.

15. Conclusions

Kidney cancer should be recognized as a clinically relevant
men’s health condition. Men carry a higher burden of disease,
and many established RCC risk factors overlap with male
cardiometabolic, renal, and sexual health. Prevention should
emphasize smoking cessation, healthy weight, blood pressure
control, physical activity, and occupational risk awareness
rather than population-wide screening. Treatment planning
should incorporate renal preservation, surgical approach, post-
operative recovery, cardiovascular risk, and long-term func-

tion. Survivorship should include sexual health, orgasmic
and ejaculatory function when relevant, fertility in younger
or hereditary-risk men, fatigue, endocrine symptoms, psycho-
logical distress, body image, renal function, cardiovascular
prevention, and patient education about late recurrence. A
men’s health framework does not replace RCC guidelines; it
strengthens them by placing oncological control within the
broader recovery of men living after, or with, kidney cancer.
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