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Background: Clear cell renal cell carcinoma (ccRCC) is the most
common renal malignancy, with distinct clinicopathological
features. Despite established global patterns, regional characteristics
in Indonesia remain understudied. This study describes ccRCC
profiles at a tertiary Indonesian hospital, focusing on demographic
trends, tumor characteristics, and staging patterns to enhance local
diagnostic and management approaches. Objective: This study
aims to describe the characteristics of ccRCC in Dr. Soetomo
General Academic Hospital from 2014-2022. Material and
Method: This is a retrospective descriptive study using secondary
data including age, sex, tumor size, and pathological grade.
Result: There were 50 patients of ccRCC throughout 9 years, most
of them were male (70%), and 30% were female. Age group span
between 31-80, with 51-60 age group being the most dominant
(18%). Tumor sizes were grouped by <7 cm (40%) and >7 cm
(60%), with 14 cm being the biggest size. The most common
histopathology stage was T2 (42%), followed by T3 (32%), T1
(14%), and T4 (12%). Conclusion: The most common patients of
ccRCC in Dr. Soetomo General Academic Hospital Surabaya were
male patients, aged 51-60, with mostly > 7cm tumor size and in

stage T2.
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Highlights

1. This study provides profile of ccRCC patients in an Indonesian tertiary hospital, filling a vital gap
in regional oncological data from a resource-limited setting where such evidence is scarce.
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2. The predominance of advanced-stage tumors contrasts sharply with Western cohorts, underscoring
the interplay of healthcare access, awareness, and potential biological factors in driving aggressive
disease presentations in Indonesia.

BACKGROUND

Renal cell carcinoma (RCC), a malignant neoplasm arising from the renal tubular epithelium, ranks as
the third most prevalent genitourinary cancer and the thirteenth most frequent cause of global cancer
mortality (Fiebig and Kraywinkel, 2019; Hsieh et al., 2017), with more than 10 subtype based on
hystology and molecular (Hsieh et al., 2017), with different prognosis, imaging characteristics and
morbidities (Ng et al., 2008). Epidemiological data demonstrate a consistent year-over-year increase in
its incidence rates worldwide (Bukavina et al., 2022; Girsoy et al., 2020), with variations incidence
across time, geography and sex (Bukavina et al., 2022). The major subtypes, counting 5% incidence,
including clear cell RCC (ccRCC), papillary RCC and chromophobe (Kanwal, 2023). ccRCC represents
the predominant histological variant (Kase et al., 2023), comprising 75-85% of all RCC cases
(Gkolfinopoulos et al., 2020; Naghdibadi et al., 2023). This subtype demonstrates particularly
aggressive biological behavior, evidenced by its dismal prognosis - metastatic cases show a strikingly
low 5-year survival rate of just 8% (Weaver et al., 2022). A study found age-adjusted incidence were
increased almost 4-times during the last 17 years (2000 to 2017), with significantly improvement of
overall survival during 2009-2017 (Liao et al., 2025). The metastasis this neoplasm including the liver,
bone, lungs, and brain (Kase et al., 2023). Immunotherapy is one of medical option for treating
metastatic renal cell cancer (Gkolfinopoulos et al., 2020), beside single targeted therapy targeting
specific molecular pathway (Gkolfinopoulos et al., 2020), cytoreductive nephreectomy and radiation
therapy (Kase et al., 2023).

Epidemiological and pathological data on ccRCC in Indonesia are still limited despite its clinical
importance (Rahaju et al., 2024). The majority of studies on this disease focus on Western populations,
where risk factors and diagnostic processes may differ (Barrera-Juarez et al., 2024). In environments
with variable resources, such as Indonesia, this gap restricts evidence-based approaches for early
detection and management. The previous study to conduct the characteristics of ccRCC at 2010-2014
in Bandung summarized a total of 12 ccRCC cases out of 25 RCC subjects that predominant on male
with a wide range of age, from pediatric to adult population (Suryana Putra et al., 2016).

OBJECTIVE

This study aims to describe the characteristics of ccRCC in Dr. Soetomo General Academic Hospital,
Surabaya, Indonesia.

MATERIAL AND METHODS
Study design

This is a descriptive retrospective study, using secondary data of all radical nephrectomy patients with
ccRCC diagnosis at Dr. Soetomo General Academic Hospital's Anatomical Pathology Laboratory
(January 2014-June 2022).

Data collection

Medical records and histopathology forms were reviewed. Sex and age data were collected. To ensure
diagnostic accuracy, all ccRCC slides underwent blinded re-evaluation by anatomical pathologists to
verify the primary diagnosis and tumor stage. We excluded specimens showing additional malignant
diagnoses.

Data analysis

Categorical variables were presented as frequencies and percentages.
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RESULTS

The study included 50 ccRCC cases with a male predominance (70%, n=35) and a male-to-female ratio
of 2.3:1. The mean patient age was 57.4 years (range: 32-75), with age distribution peaking in the 51-
60 year group (38%, n=19), followed by 61-70 years (30%, n=15), 41-50 years (20%, n=10), 71-80
years (8%, n=4), and 31-40 years (4%, n=2), as showed in table 1.

Table 1. Age distribution in ccRCC patients

Age category n %
31-40 2 4
41-50 10 20
51-60 19 38
61-70 15 30
71-80 4 8
Total 50 100

Pathological staging (American Joint Committe on Cancer and American College of Surgeons, 2018;
Amin et al., 2017) revealed T2 tumors as most common (42%, n=21), particularly among males (24%,
n=12) and the 51-60 year group (18%, n=9). T3 cases comprised 32% (n=16), with highest frequency
in 51-60 year-olds (14%, n=7). T1 tumors (14%, n=7) occurred most frequently in 41-50 year-olds (6%,
n=3), while T4 (12%, n=6) predominated in 61-70 year-olds (6%, n=3). Staging criteria followed: T1
(<7cm, organ-confined), T2 (>7cm, organ-confined), T3 (perirenal extension), and T4 (Gerota's fascia
invasion).

Table 2. Pathology T stage distribution across ccRCC patients

T stage Male (n)  Female (n) Total (n)
T1 6 1 7
T2 12 9 19
T3 12 4 16
T4 5 1 6
Total 35 15 50

DISCUSSION

Globally, renal cell carcinoma remains a significant public health concern, currently ranking as the 12t
most common cancer worldwide (Cirillo et al., 2024). The observed increase in incidence rates,
particularly in developing nations like Indonesia, may be attributed to multiple factors including
advancements in diagnostic imaging technologies that have improved detection rates, as well as the
rising prevalence of modifiable risk factors such as tobacco use, obesity, and hypertension (Dumith et
al., 2012; Makino et al., 2022). These findings are particularly relevant to our Indonesian context, where
previous multicenter data from nine major hospitals (2013-2017) documented 635 cases of renal cancer,
with ccRCC representing 42% of these cases (Rahaju et al., 2024). The identification of 50 ccRCC
cases at our institution during the study period suggests a potentially increasing disease burden that
merits continued surveillance. Two recent study investigating the clinical profile of ccRCC have been
conducted during 2014 to 2020 in the same hospital center, with the finding: male predominant, high
grade (pT2), with nestastase stage of NO during 2016-2020 (Thaib and Rahaju, 2022), while the older
study taking during 2014-2017 involving renal cell carcinoma patients stated similar study: male
predominant with age of 50-56 years-old, stage 2 tumor and mostly ccRCC subtype receiving radical
nephroctomy (Rusdhy et al., 2019).

Age

Our demographic analysis revealed a mean patient age of 57.3 years (range: 32-75 years), with the
highest proportion of cases (18%) occurring in the 51-60 year age group. This finding aligns with
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previous reports from Hasan Sadikin Hospital in Bandung that identified peak incidence between 51-
65 years (mean age 58 years) (Suryana Putra et al., 2016). However, it is noteworthy that our patients
presented at a younger average age compared to Western populations, where studies of over 87,000
American patients reported a mean diagnosis age of 62 years (Liao et al., 2025). This discrepancy may
reflect regional differences in risk factor profiles, genetic predisposition, or healthcare access patterns.
The presence of two early-onset cases (ages 35 and 36 years) in our series suggests the possible
contribution of genetic factors such as von Hippel-Lindau (VHL) syndrome (Vocke et al., 2022; Zhang
et al., 2024) or Xp11.2 translocation in these younger patients (Gopee-Ramanan et al., 2022; Wang et
al., 2020). A study highlight that during the period of 1990-2000, the patient’s age of RCC were 61.1
years-old, while during 2017-2021, the age were younger (53.7 years-old), meaning there were a
significantly lower mean age, with a significant increment in female, with male-to-female ratio of 3.4:1
to 1.9:1 (Al Azab et al., 2024).

Sex

The male predominance observed in our study (70% male, 30% female; ratio 2.3:1) is consistent with
global patterns which show a 1.5-fold higher incidence in males (Ning et al., 2023; Peired et al., 2021;
Schiavoni et al., 2023). This gender disparity may be partially explained by lifestyle factors more
prevalent among Indonesian males, particularly tobacco use - a well-established risk factor for ccRCC.
Striking gender disparities exist in smoking prevalence among Indonesian adults, with 67.2% of
working-age men being active smokers compared to only 2.16% of women. Given the well-established
association between tobacco use and renal carcinogenesis, this substantial difference in smoking rates
likely contributes to the observed male predominance in ccRCC cases in our population (Holipah et al.,
2020; Satyana et al., 2020). Tobacco smoking significantly elevates hypertension risk through multiple
pathophysiological mechanisms. Nicotine induces acute blood pressure elevation via sympathetic
nervous system activation and systemic vasoconstriction, while chronic smoking promotes endothelial
dysfunction, arterial stiffness, and oxidative stress - all contributing to sustained hypertension
development. Epidemiological studies demonstrate smokers have 1.5-2 times greater hypertension risk
compared to non-smokers, with risk correlating to smoking intensity and duration (Klein, 2022; Kshatri
et al., 2022). Additionally, the relative risk of ccRCC in individuals with hypertension is estimated to
be 1.2 to 1.71-times higher compared to those without hypertension (Yang et al., 2024). The observed
male predominance in ccRCC may be driven, in part, by sex-specific genomic and immunomodulatory
pathways. Studies suggest that the androgen—androgen receptor (AR) axis promotes a permissive tumor
microenvironment (TME) in males, potentially through transcriptional regulation of immune
checkpoint molecules (e.g., PD-L1) or T-cell exhaustion pathways (Ning et al., 2023). Specifically,
male ccRCC tumors exhibit higher infiltration of dysfunctional CD8* T-cells, which show upregulated
exhaustion markers (e.g., PD-1, TIM-3) and impaired cytotoxic activity—a phenotype linked to AR-
mediated suppression of T-cell effector genes.

Stage

Consistent with global patterns, the cited multicenter study (Chen et al., 2017; Fateh et al., 2023; Lai et
al., 2022) identified T1 as the most common stage at RCC diagnosis (60-70% of cases), particularly
Tla tumors (< 4 cm). However, our study exhibited a higher prevalence of advanced-stage tumors
(T2/T3). The predominance of larger tumors at diagnosis in our study population may reflect disparities
in healthcare access, as evidenced by comparative data from regions with robust private healthcare
sectors. Studies demonstrate that in systems with widespread availability of private medical services
(Barrera-Juarez et al., 2024), renal tumors are more frequently detected at smaller sizes and earlier
stages—Iikely due to higher utilization of routine imaging and preventive care. This contrasts with our
findings, suggesting that limited access to diagnostic resources in Indonesia’s predominantly public
healthcare system may contribute to delayed detection. A case study underlined a late diagnostic
resulting with giant renal cell carcinoma (Rahmatika et al., 2024). This might be answered why our
findings contrasting others. A study also highlight socioeconomic factors reagrding on tumor size
(Hellenthal and Bermejo, 2012), and surprisingly, this factor also became an independent predictive
factor of short-survival (Danzig et al., 2014).
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The clinical implications of our findings are several-fold. First, the relatively young age at diagnosis
compared to Western populations suggests the need for heightened clinical suspicion for ccRCC in
younger Indonesian patients with relevant symptoms or risk factors. Second, the strong male
predominance and association with modifiable risks like smoking and hypertension highlight important
opportunities for preventive interventions and public health education. Finally, the predominance of
larger tumors at diagnosis underscores the need for strategies to improve early detection in our
healthcare setting, possibly through targeted imaging in high-risk populations or enhanced physician
awareness.

Limitations

This study has several limitations, including its retrospective design, which may lead to missing or
incomplete data, and its single-center nature, limiting generalizability to other healthcare settings in
Indonesia. Despite these constraints, the findings provide valuable insights into ccRCC characteristics
in an understudied population.

CONCLUSION

This study characterizes ccRCC in an Indonesian tertiary hospital, confirming global patterns of male
predominance and late-middle-age onset while revealing regional distinctiveness through younger
presentation ages and larger tumor sizes at diagnosis. These findings underscore the need for tailored
early detection strategies and highlight opportunities for preventive interventions.
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