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INTRODUCTION 
 

Malignant neoplasms, such as renal cell carcinoma 

(RCC) and urothelial carcinomas of the calyces and 

pelves, are of great clinical importance in the kidney, 

with RCC being the most common and lethal of all 

urologic cancers.
[1]

 RCC accounts for 2-3% of adult 

malignant neoplasms, and the widespread use of modern 

imaging techniques, such as ultrasonography, computed 

tomography, and magnetic resonance imaging, has led to 

increased detection of renal tumors, many of which are 

small or benign.
[2]

 Clear cell, papillary, and 

chromophobe RCC subtypes make up over 90% of RCC 

cases.
[3]

 Adult RCC typically affects individuals aged 55-

60 years, with a male to female ratio of 2:1 and a 1% 

incidence of bilaterality. Common presenting symptoms 

include hematuria (59%), flank pain (41%), and loin 

mass (45%), though only 9% of patients experience all 

three.
[4]

 Factors predisposing to RCC include polycystic 

adult kidney disease, von Hippel-Lindau syndrome, 

horseshoe kidney, and acquired renal cystic disease in 

end-stage renal disease patients. Treatment primarily 

involves radical nephrectomy, with adjunctive radiation 

and chemotherapy for improved survival.
[5]

 Benign renal 

neoplasms in adults are a diverse group of tumors with 

distinct histology and clinicobiologic profiles. The World 

Health Organization (WHO) classification system 

categorizes benign renal neoplasms based on 
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ABSTRACT 
 

Introduction: Kidney neoplasms are benign and malignant. Renal cell carcinoma (RCC), the worst 

urologic malignancy, accounting for 2% to 3% of adult malignant neoplasms. Adults develop RCC. More 

than 90% of RCC cases are clear cell, papillary, or chromophobe, and the male-to-female ratio of adult 

RCC is 2:1. Adult benign kidney neoplasms vary in histology and clinicobiology. Imaging shows most 

benign kidney tumours as solid enhancing masses, similar to RCCs. To evaluate the histological diagnosis 

of kidney tumours in adult Iraqi patients in connection to clinicopathological factors (Age, Gender, 

Associated clinical symptoms, Size, Side, Site, Gross discovery, Tumour histopathological subtypes, 

Grade, and pathological stage). Method: The Teaching Laboratory of Al-Imamain Al-Kadhimain Medical 

City, Pathology Departments of Ghazi Al-Harreri Surgical Specialties Hospital, and private laboratories 

collected 100 randomly selected kidney tumour patients from January 2019 to May 2022 for a 

retrospective study. Histopathological reports and slides were gathered and retrospectively analysed for 

each patient. Patient admission case sheets and pathology reports included clinical information such as 

age, gender, related clinical characteristics, size, side, location, gross discovery, tumour subtypes, grade, 

and stage. The data were statistically analysed using SPSS version 23 using CHI square test at 0.05 to 

determine association associations. Results: The study included a sample aged 18-80 years (mean 52.2 ± 

12.2 SD), with a male to female ratio of 1.5:1. The majority of tumors were malignant (91%), with clear 

cell carcinoma as the most common type (66%). The tumor size ranged from 1.5-20.0 cm (mean 6.3 ± 3.3 

SD), and most were <7cm (61%). Hematuria, loin pain, and mass were the most common symptoms 

among symptomatic patients. Conclusion: Most adult kidney tumours in this research are malignant. Most 

renal cell carcinomas have clear cell histology. Most kidney malignant tumours are big and advanced stage 

and nuclear grade, indicating late disease development. Rare benign neoplasms. Females had more 

oncocytomas and angiomyolipoma. 
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histogenesis and histopathology, including renal cell, 

metanephric, mesenchymal, and mixed epithelial and 

mesenchymal tumors. While some benign kidney tumors 

(e.g., angiomyolipomas, mixed epithelial and 

mesenchymal tumors, leiomyomas, and hemangiomas) 

have characteristic imaging findings and regional 

distribution, most benign renal tumors appear as solid 

enhancing masses, making them difficult to distinguish 

from malignant neoplasms like RCCs. Biopsies can help 

confirm diagnoses and potentially avoid aggressive 

treatments.
[6]

 This research examines the histological 

diagnosis of kidney tumours in adult Iraqi patients in 

connection to clinicopathological criteria (Age, Gender, 

Associated clinical symptoms, Size, Side, Site, Gross 

finding, Tumour subtypes, Grade, and pathological 

stage).  

 

METHODS 
 

Study design: A cross-sectional study was conducted 

from January 2019 to May 2022, involving a retro-

prospective analysis of 100 randomly selected patients 

with kidney tumors. The samples were collected from the 

Teaching Laboratory of Al-Imamain Al-Kadhimain 

Medical City, Ghazi Al-Harreri Surgical Specialties 

Teaching Hospital Pathology Departments, and private 

laboratories. Histopathological reports and slides were 

reexamined and reviewed retrospectively. Clinical 

parameters such as age, gender, clinical features, size, 

side, site, gross findings, tumor subtypes, grade, and 

pathological stage were extracted from patient admission 

case sheets and pathology reports. 

 

The practical work included 

1. Collection of 100 histopathological reports and 

slides from nephrectomy specimens. 

2. Slide inspection and re-evaluation by the study's 

supervising pathologist at the College of 

Medicine/Al-Nahrain University Pathology 

Department. The study lasted one year, from 

January 2022 to January 2023. 

 

Inclusion Criteria: Adults with nephrectomy operations 

for kidney tumors. 

Exclusion criteria 

1. Recurrent tumors. 

2. Prior treatment before surgery. 

3. Tumor of renal pelvis. 

 

3.3.1. Tissue sectioning: Tissue sections were cut to 4-

micrometer thickness with a rotary microtome for 

microscopic examination. The tissue was flattened in a 

warm water bath before placing it on a glass microscope 

slide. 

 

3.3.2. Staining: Routine Hematoxylin and Eosin Stain 

was applied following a standard procedure of 

deparaffinization, hydration, staining, differentiation, 

rinsing, counterstaining, dehydration, clearing, and 

mounting. 

 

3.3.3. Image Capture: H&E stained slides were 

examined using a light microscope (Leica, Germany) at 

10x and 40x magnifications to identify histopathological 

features. Photomicrographs were taken with an iPhone X 

[12 MP wide-angle camera, f/1.8 aperture]. 

 

3.2. Statistical methods: Collected data were analyzed 

using SPSS version 23. Data were plotted as bar charts 

and pie charts for better visualization. Contingency 

tables and Chi-squared tests were used to assess the 

correlation between investigated variables, with p-values 

less than 0.05 considered statistically significant. 

 

RESULTS 
 

A total number of 100 patients were included in the 

study sample. The age of the studied sample ranged from 

18-80 years with a mean of (52.2 years ± 12.2 SD). Most 

of the studied sample were ≥50 years (64.0%) as 

illustrated in table (1). Regarding gender distribution, the 

male to female ratio was 1.5:1. 

 

 

 

 

 

Table (1): Age and gender of the studied sample. 
 

Age and gender Frequency Percentage 

Age 

<50 years 36 36.0 

≥50 years 64 64.0 

Total 100 100.0 

Gender 

Male 60 60.0 

Female 40 40.0 

Total 100 100.0 

 

A statistically significant association was detected 

between gender and histopathological diagnosis (P value 

= 0.002); as clear cell type carcinoma and papillary renal 

cell carcinoma type I were significantly more common in 

males; as illustrated in table (2). 
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Table (2): Association between gender and histopathological diagnosis. 
 

Histopathology 
Gender 

Total 
Male Female 

Clear cell type carcinoma 
43 23 66 

43.0% 23.0% 66.0% 

Papillary renal cell carcinoma 

type I 

11 1 12 

11.0% 1.0% 12.0% 

Papillary renal cell 

carcinoma type II 

0 3 3 

0.0% 3.0% 3.0% 

Chromophobe renal cell 

carcinoma 

4 3 7 

4.0% 3.0% 7.0% 

Cystic renal cell carcinoma 
1 0 1 

1.0% 0.0% 1.0% 

Renal oncocytoma 
1 4 5 

1.0% 4.0% 5.0% 

Angiomyolipoma 
0 4 4 

0.0% 4.0% 4.0% 

Sarcomatoid type renal cell 

carcinoma 

0 2 2 

0.0% 2.0% 2.0% 

Total 
60 40 100 

60.0% 40.0% 100.0% 

P value = 0.002* 

* Statistically significant 

 

A statistically significant association was detected 

between staging and histopathological diagnosis (P value 

= 0.012); as most cases of clear cell type carcinoma were 

of stage III; as illustrated in table 3.  

 

Table (3): Association between histopathological type of malignant tumors and staging. 
  

Histopathology 
Tumor stage 

Total 
Stage I Stage II Stage III Stage IV 

Clear cell type 

carcinoma 

26 6 33 1 66 

28.6% 6.6% 36.3% 1.1% 72.5% 

Papillary renal 

cell carcinoma type I 

6 2 4 0 12 

6.6% 2.2% 4.4% 0.0% 13.2% 

Papillary renal cell 

carcinoma type II 

0 1 2 0 3 

0.0% 1.1% 2.2% 0.0% 3.3% 

Chromophobe renal cell 

carcinoma 

2 2 3 0 7 

2.2% 2.2% 3.3% 0.0% 7.7% 

Cystic renal cell 

carcinoma 

1 0 0 0 1 

1.1% 0.0% 0.0% 0.0% 1.1% 

Sarcomatoid type renal 

cell carcinoma 

0 0 1 1 2 

0.0% 0.0% 1.1% 1.1% 2.2% 

Total 
35 11 43 2 91 

38.5% 12.1% 47.3% 2.2% 100.0% 

P value = 0.012* 

* Statistically significant 

 

A statistically significant association was detected 

between tumor grade and histopathological diagnosis (P 

value < 0.001); as most cases of clear cell type 

carcinoma were of grade II; as illustrated in table (4). 

 

Table (4): Association between histopathological type of malignant tumors and tumor grade. 
 

Histopathology 
Tumor grade 

Total 
Grade I Grade II Grade III Grade IV 

Clear cell type 

carcinoma 

4 40 15 7 66 

4.4% 44.4% 16.7% 7.8% 73.3% 

Papillary renal cell 5 5 1 1 12 
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carcinoma type I 5.6% 5.6% 1.1% 1.1% 13.3% 

Papillary renal cell 

carcinoma type II 

0 0 2 1 3 

0.0% 0.0% 2.2% 1.1% 3.3% 

Chromophobe 

renal cell carcinoma 

0 4 1 1 6 

0.0% 4.4% 1.1% 1.1% 6.7% 

Cystic renal cell 

carcinoma 

1 0 0 0 1 

1.1% 0.0% 0.0% 0.0% 1.1% 

Sarcomatoid type renal 

cell carcinoma 

0 0 0 2 2 

0.0% 0.0% 0.0% 2.2% 2.2% 

Total 
10 49 19 12 90 

11.1% 54.4% 21.1% 13.3% 100.0% 

P value < 0.001* 

* Statistically significant 

 

          
Figure 1: Section of clear cell type renal cell carcinoma showing: grade 2, clear cytoplasm of tumor cells which 

have a solid, trabecular and tubular patterns, separated by slight vasculature with absent nucleoli at 10x, H&E (A), 

but at 40x, H&E magnification the nucleoli are conspicuous and slight eosinophilic (arrow) (B). 

 

 
Figure 4.9: Section of clear cell type renal cell carcinoma showing extension into renal vein (arrow), (A,4x and 

B,10x, H&E). 
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DISCUSSION 
 

The mean age of patients in the present study was 52.2 

years, similar to the Indian study by Datta B et al. 

(2015)
[7]

 and the Saudi Arabia study by Abdulkader M. 

Albasri et al. (2017)
[8]

, but higher than the Nigerian study 

by TA Badmus et al. (2008)
[9]

 and the Pakistani study by 

Latif et al. (2011).
[10]

 The age was considerably lower 

compared to the study by Sarah Khafaja et al. (2015) in 

Lebanon.
[11]

 The differences may be attributed to sample 

size, inclusion/exclusion criteria, and geographical areas. 

Age has prognostic significance in RCC, with a more 

favorable prognosis in younger patients possibly due to a 

lower stage at diagnosis.
[12]

 According to Gre´gory 

Verhoest et al. (2007)
[13]

, sex ratio was more balanced in 

younger patients, and the likelihood of organ-confined 

tumors decreased with age. Low-grade tumors were 

more common in patients under 60 years, and the 

proportion of clear-cell carcinomas decreased in patients 

over 40 years, while papillary and chromophobe 

carcinomas increased. The male to female ratio in the 

current study was 1.5:1, similar to Rehman et al. (2015) 

in Pakistan
[14]

, but lower than Datta et al. (2016) and 

Latif et al. (2011) in India
[7,10]

, and Abdulkader M. 

Albasri et al. (2017) in Saudi Arabia.
[8]

 It was higher than 

the ratio reported by Takure et al. (2013) in Ibadan.
[15]

 

RCC is more common in men, who typically have larger 

tumors and higher stage and grade than women.
[16]

 

Factors such as smoking habits, tumor biology, 

occupational risks, and sex steroid hormones may 

contribute to these disparities.
[16]

 A Cleveland Clinic 

study found women less likely to have malignant lesions 

(72.7% vs 85.5% in men)
[17]

, with hormone-related 

factors potentially playing a role.
[18]

 The current study 

reported 91% malignant tumors, similar to Yong-Hong 

Xiong et al. in China
[20]

, and Bashir N et al. in India.
[21]

 

Compared to studies from Pakistan and Ghana, Latif et 

al. (2011) reported 87.2% RCC in adult renal tumors
[10]

, 

Mathew Y Kyei et al. (2015) reported 85.5% 

histologically confirmed malignant cases
[22]

, and Hashmi 

AA et al. (2014) found 78% RCC in adult renal 

tumors.
[23]

 The high malignancy rate in the current study 

may be due to sample size, inclusion/exclusion criteria, 

geographic distribution, and patient education and 

awareness.
[24]

 The most common RCC subtype was clear 

cell (72.5%), followed by papillary type I (13.5%), 

chromophobe (7.5%), and sarcomatoid (2.5%).
[8,10,11]

 The 

mean tumor size was 6.3 cm (± 3.3 SD), with most 

tumors <7cm (61.0%).
[23,24]

 Larger RCC tumors are 

associated with a higher probability of metastases and 

worse survival.
[25]

 Left-side predominance (56.0%) was 

observed, with the upper pole most affected (32.0%).
[26]

 

Tumor location in the kidney showed 15.0% occupying 

the entire kidney, and 32.0%, 25.0%, and 25.0% 

occupying the upper, middle, and lower poles, 

respectively.
[10]

 The most common clinical presentation 

was hematuria (43.7%), followed by loin pain (33.3%), 

mass (19.5%), and incidental finding (13%).
[27]

 Most 

malignant tumors were grade II (53.8%), followed by 

grade III (20.9%).
[28]

 Fuhrman grade is a key determinant 

of RCC-specific survival, with median 5-year survival 

rates of 94%, 86%, 59%, and 31% for grades I, II, III, 

and IV, respectively.
[29]

 The grading system is validated 

for clear cell and papillary RCC but not for chromophobe 

RCC.
[30]

 The most frequent RCC stage in the current 

study was stage III (47.3%).
[31]

 Stage IV RCC had the 

least frequency in the present study (2.2%), which was 

lower than rates reported in Malaysia (16.0%).
[32]

 The 

findings suggest a late presentation of patients in 

advanced stages compared to Western countries, where 

RCC is diagnosed incidentally and earlier. Perinephric 

fat invasion (45.1%) and renal vein invasion (16.5%) 

rates were higher than those reported in Canada 

(16%)
[24]

, the study by Song Turun S. (27%).
[33]

 These 

differences may be due to the high percentage of stage 

III cases in the current study. Patients with concomitant 

perinephric fat and renal vein invasion had lower cancer-

specific survival
[34]

, with renal vein invasion associated 

with worse survival than perinephric fat invasion.
[35]

 

Tumor necrosis was present in 52.7% of cases, higher 

than rates reported in previous studies.
[36]

 Histologic 

tumor necrosis is associated with more aggressive tumor 

behavior.
[37]

 Benign tumors accounted for 9% of cases, 

with renal oncocytoma (55%) and angiomyolipoma 

(45%).
[24]

 Younger age groups and women were more 

likely to have benign lesions.
[24]

 Smaller renal tumors 

were also more likely to be benign
[38]

, with sizes ranging 

from 2-11 cm in the current study, compared to 0.8-9.5 

cm in the study by Schlomer et al.
[38]

 This difference 

could be attributed to more incidentally found renal 

lesions in Western countries. 

 

CONCLUSION 
 

1. In the current study, most renal tumors in adults are 

malignant. 

2. Clear cell renal cell carcinoma is the predominant 

histologic subtype, with papillary and chromophobe 

renal cell carcinomas also occurring at rates 

comparable to those in the published literature. 

3. A small number of renal tumors in our patients were 

diagnosed incidentally, which contrasts with the 

higher rates of incidental diagnoses in developed 

countries. 

4. The majority of malignant kidney tumors in our 

patients were large, presented at advanced stages, 

and had higher nuclear grades, indicating late 

presentation after disease progression. 

5. Benign neoplasms are uncommon, with a higher 

prevalence in females and younger age groups. 

Oncocytomas are the most frequent subtype, 

followed by angiomyolipomas. 
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