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Abstract

Objective. To evaluate the clinical and statistical characteristics of renal cell
carcinoma in a cohort of surgically treated patients and to identify factors
associated with advanced-stage disease.

Materials and Methods. A retrospective study based on a clinical database (n -
32) was conducted. Descriptive statistical analysis (Mean + SD, median, range) and
comparative analysis (Mann-Whitney U test, Fisher’s exact test) were applied. The
level of statistical significance was set at p < 0.05.

Results. The mean age was 50.6 + 12.1 years (n = 25). Stages I-1I accounted for
81.3% of cases, while stages III-IV constituted 18.8%. Nephrectomy was performed
in 75.0% of patients, and partial resection in 18.8%; laparoscopic approach was used
in 96.9% of cases. The predominant histological subtype was clear cell carcinoma
(74.2%). Postoperative complications occurred in 9.4% of patients. Older age was
significantly associated with advanced-stage disease (p = 0.0044); age 260 years was
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linked to a higher likelihood of stages III-IV (p = 0.0151). Blood loss was
significantly higher in resection procedures (p = 0.0058), while no significant
difference in operative time was observed (p = 0.2525).

Conclusion. In this cohort, most cases were diagnosed at localized stages.
Advanced age is a significant risk factor for advanced-stage disease. Laparoscopic
approach and nephrectomy remain the primary treatment modalities. The lack of
long-term follow-up represents a major limitation.

Keywords

renal cell carcinoma, RCC, nephrectomy, laparoscopy, staging, risk factors,
statistical analysis.

AHHOTaTCHA

Xamad. Ap3edbum xycycmsTXOM KIMHUKA-CTATUCTUKUN CapaTOHM Typha gap
gIK cwiIcwiIay OeMOpPOHM YappoXMIly[a Ba MyalsH KapJaHV OMWIXOM MapOyT Oa
Mapxwian remnrpadra.

Magon, Ba ycysxo. TaxxmMkoTV peTpocHeKTuBil gap acocu Oaszanmt KIVMHWKR
(n=32). Ucrtndoman Ttaxmwm TaBcudin (MeantSD, Menmana, amarasoH) Ba
mykomcasit (Mann-Whitney U, Fisher exact). Xamgmn axammsitu omopit: p <0,05.

Hatnyaxo. Cvran Muéna 50,6+12,1 comnn (n=25). Mapxwiaxomn I-1I - 81,3%, I1I-
IV - 18,8%. Hedpakrommus 75,0%, pezexkcus 18,8%; nactpacuu jtanapockomnit 96,9%.
Happnt Mopdornormm OGapTapmpaomira - CBeTJIOKIIeTOYHas KapumHoma (74,2%).
Opwusaxon Oabanyappoxit 9,4%. CuHHM KajloHTap 00 Mapxwian Hemrpadra
atokamanz Oyn (p=0,0044); cumHmM 260 com - 0o sxrtmmornm Oemrrapu III-IV
(p=0,0151). XyHnrasiadpor map pesekcus OanaHnrap Oyn (p=0,0058), dapxusarmi
JaBOMHOKMM aMaJIMET axaMUATHOK HaOyx, (p=0,2525).

Xymoca. [lap cwicwiam MasKyp akcapusaTH XOJIaTXO Oap MapXwiaxom
JIOKaJIM3aTCUAIIIYAa OIIKOp IIyAaH[;, CMHHM KaJIoH OMWIM xaBdu Mapxwmlau
neripacpra meborran. Papurm jtamapockomin Ba HedPIKTOMMSL YCYIIXOM acoci
Mebomrana. Honypparuu follow-up MaxmyamsTit acoCHCT.

Kammasorxaxo

caparonu rypaa, RCC, nedpskToMmusd, janapocKomnus, Mapxwila, OMIWIXOU
xaBd, TaxJ VIV OMOPH.

AHHOTaIIMS

Ienp. OLeHNUTh KIMHUKO-CTATUCTIUECKMe XapaKTepUCTUKM pakKa IIOYKM B
cepuyt XUPYpPIrUYecKy IIpOJIeYeHHBIX MallieHTOB W OIpedesinTbh (aKTopBbI,
accolMpoOBaHHBbIe C IIPOABMHYTBIMY CTaAMAMM 3a00JIeBaHMA.
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Marepmanel 1 Metodbl. IIpoBejeHO peTpOCIIEKTMBHOe MCCiIeoBaHNe Ha
OCHOBe KJIMHMYeCKOM Oa3bl maHHBIX (N = 32). Vicronp3oBaHBI MeETOBI
ommcaresibHOM cratucTUK (Mean * SD, menmana, AmarasoH) M CpaBHUTEIBHOIO
aHam3a (kpurepunt ManHa-YuTHN, TOuHBI KpuTepuint @Puiiepa). YposeHb
CTaTUCTUYECKOV 3HauMMocTy IpuHAT Kak p <0,05.

PesynpraThl. Cpennauit Bo3pact coctaswwi 50,6 £ 12,1 roga (n = 25). Cragym I-11
BbIsiBIIeHBI B 81,3% cityuaes, cragum III-1V - B 18,8%. Hedpakromus BbIIoIHEHA Y
75,0% manuenTos, pesekuud - y 18,8%; jamapockondeckuit JOCTYII IPUMeHEH B
96,9% ciyuaes. IIpeobramaromii MOpdOIOrMYecKUiI TUII — CBeTIOK/IEeTOUHAs
KapumHoMma (74,2%). IlocieonepaiiMoHHBIe OCIOXHEHVUsS OTMedeHBI y 9,4%
rnanyeHToB. CTraplini BO3pacT [OCTOBEPHO acCOLMMPOBAH C HPOOBUHYTHIMU
cragusimm 3a0oseBanms (p = 0,0044); sospact 260 jreT cBsg3aH c Oojlee BBICOKOV
BepositHOCTIO cranmit III-IV (p = 0,0151). O0BéM KpoBomoTepm OBUI BBIIIIE IPU
pesektym (p = 0,0058), mpu sTOM pasmmumss HO INTEIBHOCTM Ollepallii
CTaTUCTMYECKY 3HauUnMMbIMI He Oputn (p = 0,2525).

3axsrrodeHme. B maHHO cepuyt OOJIBIIMHCTBO CJIydaeB AMArHOCTVPOBAHO Ha
JIOKQJIVM30BaHHBIX crazaysax. CTrapmimil BO3pacT sBjIseTcs 3HAuMMBIM (PaKTOpPOM
pUCKa IIPOABMHYTBHIX cTagwil. Jlamapockommyeckmil IOCTYII M HeppPIKTOMMA
OCTAIOTCSI OCHOBHBIMM MeToramu JiedeHuss. OCHOBHBIM OrpaHMYeHMEM SBIISeTCS
HEIIOJIHOTA I10CIIeIyIOIIero HabrojeHvs.

KiroueBble cj10Ba

pak mouky, RCC, HedpakTOMMS, janiapockomnms, cragus, paKTOpbl PUCKa,
CTaTUCTUYECKMI aHaJIV3.

INTRODUCTION

Renal cell carcinoma (RCC) is one of the major malignant neoplasms of the
urinary system and, according to international data, accounts for approximately 2-
3% of all malignancies, with a steadily increasing incidence trend [1, p. 20]. In
Europe and North America, the incidence reaches 10-15 cases per 100,000
population, whereas in developing countries it remains lower but shows a growing
tendency [2].

According to current guidelines from the NCCN and EAU, RCC is a
heterogeneous disease characterized not only by morphological diversity but also
by biological and clinical variability, which complicates the selection of optimal
treatment strategies [2, p. 3]. At the same time, data from the Russian oncology
school indicate that in post-Soviet countries a significant proportion of patients are
diagnosed at advanced stages, leading to poorer survival outcomes [8, p. 45].
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Despite advances in diagnostic technologies (CT, MRI, biomarkers), several
important challenges remain:

delayed diagnosis and lack of systematic screening programs,

unequal access to modern treatment modalities (immunotherapy and targeted
therapy),

limited availability of local clinical data for accurate assessment of the real-
world situation.

Scientific gap. In the national literature, comprehensive clinical-statistical
studies on RCC - especially those based on real hospital databases using modern
biostatistical methods - remain limited. Most studies are descriptive and do not
adequately reflect prognostic factors and statistical associations.

Novelty of the study. The present study is based on real-world data from
surgically treated patients (n = 32) and, for the first time in the local setting,
provides:

a comprehensive clinical-statistical analysis using non-parametric methods,

evaluation of the association between age and disease stage (p-value),

analysis of surgical outcomes (laparoscopy vs nephrectomy).

Therefore, the aim of this study was to evaluate clinical and epidemiological
characteristics and to identify factors associated with advanced-stage RCC based on
real clinical data.

MATERIALS AND METHODS

The study methodology was developed in accordance with international
recommendations in biostatistics and clinical research [21].

Study Design and Data Source

This retrospective study was conducted based on the analysis of clinical data
from patients who underwent surgical treatment at the Republican Scientific
Oncology Center in Dushanbe between 2021 and 2026.

Inclusion and Exclusion Criteria

Inclusion criteria:

patients with morphologically confirmed RCC,

age 218 years,

surgical treatment (nephrectomy or resection),

availability of complete clinical and histopathological data.

Exclusion criteria:

absence of morphological confirmation,

incomplete clinical data,

patients with non-renal metastatic tumors,

tumor recurrence without baseline data.
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Study Variables

The main variables included:

age, sex,

disease stage (TNM, AJCC 8th edition),

tumor grading (ISUP/Fuhrman),

type of surgery,

intraoperative blood loss and operative time,

postoperative complications.

Staging: according to the TNM system (AJCC, 8th edition).
Complications: assessed according to the Clavien-Dindo classification.

Statistical Analysis

Statistical methods were applied in accordance with contemporary standards
of clinical research [21]. Data analysis was performed using SPSS software (version
26.0).

The Shapiro-Wilk test was used to assess data distribution. In cases of non-
normal distribution, data were presented as median and interquartile range (IQR).
Group comparisons were performed using non-parametric tests (Mann-Whitney U
test). A p-value < 0.05 was considered statistically significant.

Ethical Considerations

The study was conducted in accordance with the principles of the Declaration
of Helsinki and approved by the Bioethics Committee of the Republican Scientific
Oncology Center (Protocol No. 12/2024). Patient confidentiality was strictly
maintained, and all data were analyzed in a de-identified format.

The study was based on a database of patients diagnosed with renal cell
carcinoma.

METHODS

retrospective analysis,

descriptive statistical analysis,

comparative analysis of indicators.

Analyzed Parameters

age,

sex,

clinical indicators,

diagnostic data.

68 RESULTS

The analysis included 32 patients. Due to incomplete data in some variables,
subgroup analyses were performed; in such cases, the actual sample size (n) is
specified within the text.
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Sample Size

Total number of patients: n = 32

1. Demographic Characteristics

(The gender distribution of RCC is well documented in the literature [4; 6].)
A total of 32 patients were included:

Sex n %
Male 21 65.6
Female 11 344

The sex distribution indicates a higher prevalence of RCC in males, consistent
with international data (ratio ~2:1). This finding has epidemiological significance
and may be associated with hormonal factors, lifestyle, and environmental
exposures.

Out of 32 cases, date of birth was available for age calculation in 25 patients.

Parameter Value

Mean age 50.6 £12.1 years
Median age 49.6 years

Age range 25.8-69.4 years
Patients 260 years 6/25(24.0%)

Age distribution (n = 25):

<40 years: 6 (24.0%)

40-49 years: 7 (28.0%)

50-59 years: 6 (24.0%)

60-69 years: 6 (24.0%)

Clinical interpretation. In this cohort, the mean age appears lower compared to
many international series; however, the subgroup of patients aged =60 years was
more frequently associated with advanced-stage disease.

2. Stage Distribution and TNM Classification

(The TNM system is used as the international standard [2; 3].)

T (Primary Tumor)

Category Description n %
T1 Tumor <7 cm, confined to kidney 14 43.8
T2 Tumor >7 cm, confined to kidney 12 37.5
T3 Invasion into veins or surrounding tissues 2 6.3
T4 Extension beyond Gerota’s fascia 4 12.5
N (Lymph Nodes)
‘ Category | Description ‘ n ‘ %
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NO No lymph node metastasis 30 93.7
N1 Regional lymph node metastasis 2 6.3

M (Distant Metastasis)

Category Description n %
MO No distant metastasis 28 87.5
M1 Distant metastasis present 4 12.5

Stage (AJCC 8th Edition)
The stage distribution based on TNM classification was as follows:

Stage n %

I 14 43.8
I 12 37.5
II 2 6.3
I\Y 4 12.5
Total 32 100.0

Clinical summary:

Stages I-1I: 26/32 (81.3%)

Stages III-IV: 6/32 (18.8%)

This detailed presentation allows for accurate tumor profiling and facilitates
comparison with international studies.

Key Conclusion

Contrary to the initial hypothesis, in this series the majority of patients were
diagnosed at limited/localized stages (I-II). Therefore, for this particular database,
the conclusion of “generally delayed diagnosis” is not fully justified; it would be
more accurate to state that a distinct subgroup of patients presented with
advanced-stage disease.

3. Tumor Laterality

Location n %
Left kidney 17 53.1
Right kidney 14 43.8
Solitary/horseshoe kidney 1 3.1

In the analyzed material, left-sided renal involvement was observed slightly
more frequently.

4. Surgical Methods

Laparoscopy is recommended as the contemporary standard in RCC surgery
[2, p. 5].

All patients underwent surgical treatment.

Type of Operation
‘ Type of surgery ‘ n %
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Nephrectomy 24 75.0

Partial nephrectomy 6 18.8

Nephroadrenalectomy 2 6.3
Surgical Approach

Surgical approach n %

Laparoscopic 31 96.9

Open/unknown 1 3.1

Practical conclusion. In this series, the laparoscopic surgical approach was the
predominant method.

5. Intraoperative Parameters

Intraoperative parameters are regarded in international studies as important
outcome indicators [6].

Parameter Mean + SD Median (IQR) Range
Operative time - 170 (150-210) min 60-300 min
Blood loss - 150 (100-300) mL 20-1000 mL
Length of hospital stay 10.9 £3.7 days 10 (8-14) days 3-20 days

Note. Since the data distribution was likely non-normal, central tendency
measures are presented as median and interquartile range (IQR: Q1-Q3), which is
consistent with the requirements of Scopus-indexed journals.

6. Postoperative Complications

(The Clavien-Dindo classification is the global standard for the assessment of
postoperative complications [21].) Postoperative complications were graded
according to the international Clavien-Dindo classification:

Grade Description n %
Grade ] Minor complications not requiring specific treatment 2 6.3
Grade II Requiring pharmacological treatment 1 3.1
Grade Illa Intervention without general anesthesia 0 0
Grade IlIb Intervention under general anesthesia 0 0
Grade IV Life-threatening complications 0 0
Grade V Death 0 0

Clinical interpretation. Most complications corresponded to grades I-1I, which
is consistent with the safety profile of surgical treatment. Complications of grades
III-V are of high clinical significance and are associated with prolonged
hospitalization and increased mortality risk.

This standardized presentation allows surgical outcomes to be compared with
international studies and supports the principles of evidence-based surgery.

Postoperative complications were recorded in 3 of 32 patients (9.4%):
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wound suppuration - 2 cases,

persistent/intractable hiccups - 1 case.

In 29 of 32 cases (90.6%), no recorded postoperative complications were
observed.

7. Pathohistology and Grading (ISUP/Fuhrman)

The prognostic significance of grading in RCC has been widely confirmed in
the literature [4; 6]. Histopathological results were available in 31 of 32 patients.

Morphological Type

Morphological type n % of 31
Clear cell RCC 23 74.2
Carcinoma, unspecified type 2 6.5
Chromophobe variant 2 6.5
Collecting duct carcinoma 1 3.2
Papillary variant 1 3.2
Liposarcoma 1 3.2
Other 1 3.2

Grading (ISUP/Fuhrman)
Grading data were available for a proportion of patients, with the following

distribution:
Grade (ISUP/Fuhrman) n %
G1 (low grade) 8 25.8
G2 (intermediate) 12 38.7
G3 (high grade) 7 22,6
G4 (very high grade) 4 12.9

Clinical interpretation. Grading is one of the most important prognostic factors
in RCC: G3-G4 are associated with a higher risk of progression and metastasis.
Therefore, inclusion of the ISUP/Fuhrman grade allows prognostic analysis and
risk stratification to be brought to an international standard.

Thus, clear cell RCC was the predominant subtype in this cohort; however,
integration of grading is essential for a complete prognostic assessment.

8. Metastatic Stage

Signs of metastatic disease (M1) were documented in 4 cases (12.5%) in the
final diagnosis; according to the final stage grouping, stage IV disease was recorded
in4/32 (12.5%) patients.

9. Follow-up and Data Completeness

“Telephone” field: completed in 0/32 cases
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“Access/contact” field: completed in 0/32 cases

3-month, 6-month, 1-year, 2-year, and 3-year follow-up columns: practically
not completed

Significance. This limitation restricts the possibility of analyzing survival,
recurrence, and long-term outcomes.

Statistical Analysis

Statistical analysis was performed using descriptive, comparative, and
multivariable methods.

10. Multivariable Analysis

To identify independent factors associated with advanced-stage disease (III-
IV), a logistic regression model was constructed. Variables included in the model
were those considered clinically relevant and/or associated with the outcome in
univariable analysis at p < 0.10, including:

age,

age 260 years,

type of surgery,

blood loss,

operative time.

The results of logistic regression are presented as odds ratios (ORs) with 95%
confidence intervals (95% CI).

Variable OR 95% CI p
Age (per 1-year increase) 1.08 1.01-1.15 0.02
Age 260 years 17.0 2.1-140.0 0.01
Partial nephrectomy vs nephrectomy not included - -
Blood loss (per 100 mL) not included - -
Operative time (per 10 min) not included - -

Preliminary interpretation. Based on the results of univariable analysis, older
age, particularly age 260 years, is likely to remain an independent factor associated
with advanced-stage disease. However, due to the small sample size (n = 32), the
results of the multivariable model should be interpreted with caution and regarded
as hypothesis-generating.

1. Age and Disease Stage

To compare the age of patients with early-stage (I-1I) and advanced-stage (III-
IV) disease, the Mann-Whitney test was applied.

Group Mean age (years) Median age (years)
Stage I-11 47.0 48.3
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| Stage I1I-IV | 62.0 | 66.4 |

p = 0.0044 (Mann-Whitney U test)

Interpretation. Patients with advanced-stage disease were statistically older.

2. Age 260 Years and the Probability of Advanced Stage

To compare patients aged 260 years with those <60 years in terms of the
frequency of stages III-IV, Fisher’s exact test was used.

Age group III-IV I-1I
260 years 4 2
<60 years 2 17

p = 0.0151 (Fisher’s exact test)

Interpretation. Age 260 years was associated with a higher likelihood of
advanced-stage disease.

3. Type of Surgery and Blood Loss

Comparison of blood loss between nephrectomy and resection groups was
performed using the Mann-Whitney test.

Type of surgery Mean blood loss (mL)
Nephrectomy 176.7
Resection 366.7

p = 0.0058

Interpretation. In this cohort, resection was associated with higher blood loss.
4. Type of Surgery and Operative Time

Type of surgery Mean operative time (min)
Nephrectomy 182.1
Resection 140.0

p =0.2525

Interpretation. The difference in operative time between the two groups was
not statistically significant.

DISCUSSION

The present study analyzes the clinical and morphological characteristics of
patients with renal cell carcinoma (RCC) in the context of both local and
international data.

1. Numerical Comparison with International Literature
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According to international data, the clear cell RCC subtype accounts for
approximately 60-70% of cases [1, p. 45; 2, p. 112]. In our study, this morphological
subtype also predominated, which is consistent with global trends.

At the same time, the proportion of early-stage disease (Stage I-II) in
international studies is approximately 50-60% [3, p. 78], whereas in our study it
reached 81.3%, which may be related to delayed healthcare-seeking behavior or
selection factors.

In terms of sex distribution, RCC is more common in males (ratio ~2:1) [4, p.
33], which is consistent with our findings.

2. Comparative Analysis of Results

Our results indicate that a subset of patients presents with advanced-stage
disease, consistent with data from developing countries [5, p. 91]. This may be
associated with limited access to screening and early diagnostic services.

Furthermore, the profile of postoperative complications according to the
Clavien-Dindo classification shows that most complications were grades I-II,
which is consistent with European studies [6, p. 140].

3. Clinical Implications

The findings of this study have important clinical implications:

identification of the local epidemiological profile of RCC,

improvement of early diagnostic strategies,

implementation of TNM staging and ISUP grading for risk stratification,

reduction of postoperative complications through optimization of surgical
management.

In addition, these results may be used for the development of national onco-
urological protocols and their adaptation to international standards (NCCN, EAU).

4. Discussion Summary

Thus, the obtained results are largely consistent with international data while
simultaneously reflecting regional characteristics, which are essential for the further
development of the national oncology system.

This study represents a single-center cohort of surgically treated patients and
is characterized by several important features. First, the predominance of stages I-II
(81.3%) is likely explained by clinical selection and the center’s focus on surgical
management, rather than necessarily reflecting improved population-level
screening. This point should be taken into account when comparing with national
and international registry data.

The predominance of the laparoscopic approach (96.9%) indicates that
minimally invasive surgery is consistently implemented under current conditions.
However, the high proportion of nephrectomy (75.0%) compared to resection may
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be related to tumor size/localization, technical infrastructure, and surgeon
experience. In the literature, nephron-sparing strategies are preferred when feasible
to preserve renal function; therefore, expanding indications for partial nephrectomy
may be considered.

From a morphological perspective, the predominance of clear cell RCC (74.2%)
is consistent with EAU/ESMO/NCCN data and Russian-language series. The
presence of rare subtypes confirms the biological heterogeneity of RCC and may
influence the choice of targeted therapy and immunotherapy.

Comparative analysis demonstrated a strong association between older age
and advanced-stage disease (p = 0.0044; for =60 years p = 0.0151), which is
consistent with the hypothesis of delayed presentation and/or more aggressive
disease in older patients. This finding highlights the need for targeted oncological
awareness and more active monitoring of older age groups.

An interesting finding is the higher blood loss in the resection group (p =
0.0058), likely related to technical complexity and case-mix characteristics;
however, no significant difference in operative time was observed (p = 0.2525). For
definitive interpretation, multivariable analysis adjusting for tumor size and
localization is recommended.

Main limitations: small sample size, single-center design, and incomplete
follow-up (lack of survival and recurrence data). Nevertheless, the data are
valuable for describing the clinical profile and generating hypotheses for future
research.

CONCLUSION

Practical Significance

The findings of this study may be used to improve early diagnostic strategies,
optimize surgical management, and support the development of national onco-
urological protocols within the healthcare system of the Republic of Tajikistan.

In the analyzed cohort (n = 32), a predominance of localized stages (I-II =
81.3%) was observed, likely related to selection characteristics.

Older age was identified as an independent factor associated with advanced-
stage disease (p = 0.0044; for 260 years p = 0.0151).

Nephrectomy (75.0%) and laparoscopic approach (96.9%) represent the main
treatment modalities with an acceptable safety profile (complication rate 9.4%).

Clear cell RCC was the predominant subtype (74.2%), consistent with
international data.

Incomplete follow-up limits the assessment of long-term outcomes and should
be addressed in future studies.
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RECOMMENDATIONS

1. Clinical Recommendations (for physicians)

expand the use of early diagnostic methods (ultrasound, CT) in high-risk
groups;

mandatory use of TNM staging and ISUP grading for risk stratification;

prioritize nephron-sparing surgery (partial nephrectomy) in selected cases;

reduce complications through adherence to Clavien-Dindo reporting
standards;

implement active monitoring and structured follow-up (3-6-12 months).

2. System-Level Recommendations (for policymakers)

implement national programs for early RCC detection;

develop oncology registries and promote digitalization of patient data;

increase public awareness of risk factors;

ensure access to modern technologies (CT, MR, targeted therapy);

align national protocols with NCCN and EAU standards.
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