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ABSTRACT 

Objectives: To determine the prevalence of benign lesions in patients, who underwent partial nephrec

tomy for suspected renal malignancy. 

 

Methods: The medical records and histopathologic reports of 74 patients who underwent partial neph

rectomy for renal masses radiologically suspected to be malignant between 2010-2017 were reviewed 

retrospectively to determine the prevalence and the parameters associated with benign lesion. 

 

Results: Among  the 74 patients, 52 patients were found to have RCC (70.27%)  and  22 patients wer

e found to have  benign lesion (29.73%). Among benign lesions oncocytoma was found in 11 patients 

(50%) and was the most common benign lesion,followed in decreasing order of frequency by : 7 angi

omyolipomas (AML) (32%), one complicated cyst (4.5%), one Lymphangioma  (4.5%), one malkopl

akia (4.5%),and one patient had a mixed epithelial and stromal tumor (4.5%).  

 

Conclusions: The prevalence of benign tumors was 29.73% . Oncocytoma was found to be  the most 

common benign lesion, which is comparable to other published studies; the prevalence of benign lesi

ons is almost the same in both kidneys, both genders and different age group, it was more prevalent in 

small size lesions although this was statistically insignificant. 

 

Keywords: radical nephrectomy, partial nephrectomy, nephron sparing surgery, benign renal tumors, 
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INTRODUCTION 
      Renal cell carcinoma (RCC) is ranked number one among fatal Urologic cancers. Nephrectomy of

fers the only therapeutic option for localized tumors, which increases survival rate of patients.(1) There 

are two types  of nephrectomy: (1) radical nephrectomy (RN) and  (2) partial nephrectomy (PN) or ne

phron sparing surgery (NSS). Principles of RN were set by Robson in 1963. It was the procedure of c

hoice for all renal masses till late 1970s. PN was  introduced as a treatment option to preserve the rem

ainder healthy renal tissue. Since then PN has been proven to be not inferior to RN. Due to the tumor 

recurrence concept, PN can be performed up to a certain stage to achieve the same survival rate as R

N.  
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 There has been  more than one study about the upper size limit (the T stage)  for resectable tumors, w

hich can be resected safely by NSS. Tumors ranging in size  from 4 cm (T1a) to 7 cm (T1b) can be re

sected by this procedure, recent studies also showed that PN is safe and effective for tumors larger tha

n 7 cm in selected patients(2). 

Due to the increased use of cross-sectional imaging along with improved image quality, the incidental 

finding of small asymptomatic renal tumors has increased.(3) NSS offers oncologic control and surviv

al results equivalent to RN with more preservation of renal functions.(4) PN is now considered the stan

dard surgical treatment option for small renal tumors, especially stage T1a (≤ 4 cm) renal cell carcino

ma.(5)  Of the solid renal tumors ,small renal masses (SRMs) account for(48%-71%) . These are define

d as solid lesions ≤ 4 cm that are enhanced on computed tomography (CT) and magnetic resonance i

maging (MRI) ,are suspected of being renal cell carcinoma, and are found incidentally.(6) Among SR

Ms about (20%-30%) are benign lesions, 55%- 60%  are indolent RCC, and only 10%-25% are aggre

ssive in nature.(7)Therefore, due to the increased detection of asymptomatic solid renal tumors by the 

widespread use of imaging modalities,(8,9) and because the mortality rate of RCC has not changed  sig

nificantly despite of an increasing rate of radical surgery, in addition to the higher complication rate o

f RN ,(10) with data confirming that most of SRMs are benign or indolent,  as a result, the treatment of 

SRMs has changed toward  being less invasive and less radical.(11) On the other hand, due to the lack 

of imaging methods that can accurately distinguish between benign renal lesions such as oncocytoma 

and small angiolipoma from renal cell carcinoma, partial nephrectomy nowadays is the most selected 

treatment. (12) 

The aim of this study is to estimate the prevalence of benign renal tumors among patients who under

went PN with suspicion of RCC, determined by different imaging tools. 

 

 

MATERIAL AND METHOD 
         The medical records and the histopathologic reports of 74 patients who underwent PN for renal 

masses suspected to be malignant without metastasis between 2010-2017 were reviewed retrospective

ly. All patients’ files included follow up notes, imaging reports and histopathologic reports. All patien

ts underwent open PN through a supracostal 11th or 12th rib incision, somtimes applying warm ischem

ia especially in larger lesions. Patients had renal masses suspected of being malignant by imaging mo

dalities like ultrasonography (US), enhanced computed tomography (CT), and magnetic resonance im

aging (MRI). These tumors had varying sizes, and were classified into two groups based on size, i.e. 

4 cm or less or more than 4 cm. In principle, patients who had ≤ 4 cm solid tumors, complicated cysts 

(Bosniak type III or IV), and peripherally located tumors less than 7 cm, underwent PN. The histopat

hologic reports of these patients were obtained from Princess Iman Centre for Research and Laborator

y Sciences at Royal Medical Services.  Inclusion and exclusion criteria of patients are summarized in 

Table I below. 

 
Included patients 

• Patient age 20-80 years 

• Patients with dibetis mellitus 

• Patients with hypertension 

• Patients with chronic kidney disease but not on 

dialysis 

Excluded patients 

• Patients with a diagnosis of benign lesion or 

urothelial carcinoma 

• Patients with sever coagulopathy 

• Patients with metastatic tumors 

• Pregnant female patients 

• Patients with genetic syndromes of RCC or 

angiomyolipoma (Von Hipple-Lindau, Birt-

Hogg-Dube, Hereditary papillary renal cancer, 

Hereditary leiomyomatosis, constitutional 

chromosome 3 translocation, Tuberous 

sclerosis) 

 

 

Table I 
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Renal tumors were histopathologically classified by the world health organization (WHO) according 

to the cell of origin of these tumors into: renal cell tumors, metanephric tumors, nephroblastic and 

cystic tumors, mesenchymal tumors, mixed epithelial and stromal tumors,  neuroendocrine tumors, 

haematopoietic and lymphoid tumors, germ cell tumors, and metastatic tumors.  

Each of the previous types contains subtypes that are either malignant or benign. So our results were 

dependent on this classification to identify malignant and benign tumors. (13) 

 

 Patients were divided  into two groups based on the histopathological nature of tumor (benign or mal

ignant), according to the following variables: age, gender, size of the tumor, and the location of the tu

mor (in the right kidney or in the left kidney).We obtained approval for publication from our institutio

n via the  Royal Medical Services ethical committee. Most of the data were presented in the form of t

abulated descriptive statistics; the frequency and percentages were generated for  the categorical data 

. The frequency distributions and the summary statistics were calculated to describe the sample chara

cteristics. In addition chi square of independence was used to find association between categorical var

iables, alpha set at 0.05 considered statistically significant and  SPSS software version 24 was used to 

analyze data. 

 

 

 

RESULTS 
 

Of the 74 patients included in this study, 52 had malignant lesions and 22 had benign lesions. The 

subtypes of these are shown in Table II below 

 
Malignant lesions 

 

Clear cell renal cell carcinoma (38 patients, 73%) 

Papillary renal cell carcinoma (12 patients, 23.1%) 

Chromophobe subtype (2 patients, 3.9%) 

Benign lesions 

 

Oncocytoma (11 patients , 50%) 

Angiomyolipoma (7 patients, 32%)* 

Complicated renal cyst (1 patient 4.5%) 

Lymphangioma (1 patient, 4.5%) 

Malakoplakia (1 patient, 4.5%) 

Mixed epithelial and stromal tumor (1 patient, 4.5%) 

 

Table II 

 

*non of these AMLs were diagnosed preoperatively, although AML is a radiologic diagnosis, all 

lesions included in the study were suspicious for malignancy radiologically. 

In relation to the TNM staging according to the American Joint Committee on Cancer (AJCC) of 

2009, the following stages were noticed in patients with malignant disease: 38 patients had T1a 

tumors (73.1%), 10 patients had T1b tumors (19.23%), and T3a disease was found in 4 patients 

(7.7%). 

68 patients (91.9%) had negative margins and 6 patients ( 8.1%) had positive margins for malignant 

disease. “The follow up of these patients is not the scope of this study”. 

The patients were divided into age groups and figures 1,2,and 3 below show the distribution of 

patients among different age groups, according to gender, and the distribution of benign and 

malignant lesions in each. 
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Figure 1 

 

 

 

 
Figure 2 

 

 

 

 
Figure 3 
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Some of the statistics related to the distribution of malignant and benign lesions, in relation to gender, 

site and size of the tumor are shown in Table III below. 

 

 

 

 

In total 58 patients had tumors less than or equal to 4 cm in size, 34.5% of these had benign 

lesions.16 patients had tumors more than 4 cm in size and 12.5% of these had benign lesions. So the 

prevalence of benign lesions was  lower in patients with tumors larger than 4 cm. the descriptive 

statistics (in terms of percentage and averages) showed an apparent difference in the tumor 

histopathology whether benign or malignant in relation to tumor size. Moreover these differences 

were not statistically significant based on chi square test “ X2 (1) 2.9008, p=0.088”. 

 

 

 

DISCUSSION  

 

      In this study, we found that, benign lesions were found in  approximately 30% of the total number 

of the patients; half of these benign lesions were oncocytomas (50%) with AML as the second most c

ommon benign lesion accounting for  32% of benign lesions. The prevalence of benign lesions was n

ot related to gender, site, or age. Although About 91% of benign lesions were 4 cm or less in size, wh

ile only about 73% of malignant lesions were 4 cm or less in size, this observation of higher incidence 

of malignancy with larger tumor size was statistically insignificant.  

In an original article published in 2010 about the benign pathologic findings in patients who underwe

nt surgery for presumed localized RCC (renal cell carcinoma) in  

China, Yong-Hong Xiong and colleagues found that the incidence of benign lesions was almost the sa

me as in our study, but the most common benign lesion was angiomyolipoma. Similar to our study, tu

mors ≤ 4 cm were more common than the tumors > 4 cm, but the percentages were different and the 

male to female ratio was 2:1, in contrast to our study.(14) 

In 2013, Soga and colleagues reported on  the predictive factors of benign lesions in partially or 

radically resected kidneys, that the incidence of benign lesions was low (13.5%), which was lower 

than our result and other results in recent western studies  

(15-20%). The predictive factors were younger age, female gender, and small sized tumors.(15). Other 

studies performed in  Austria and Turkey found a prevalence of 20% for benign tumors among small 

renal lesions. (16)  While in a study performed in the USA assessing pathologic findings after 

nephrectomy, the prevalence of renal  

tumors other than RCC was 16.9%.(17) Our study had the highest prevalence of benign renal tumors a

mong these studies. 

 Malignant lesions Benign lesions X2 p 

Number of patients 52 (70.3%) 22 (29.7%)   

Gender: 

Males 

females 

 

37 (50%) 

15 (20%) 

 

11 (14,86%) 

11 (14.86%) 

3.035 0.814 

 

 

Site: 

Right kidney 

Left kidney 

 

28 (37.8%) 

24 (32.4%) 

 

11 (14.86%) 

11 (14.86%) 

0.0917 

 

 

0.762 

 

 

Size: 

4 cm or less 

>4 cm 

 

38 (51.35%) 

14 (18.9%) 

 

20 (27%) 

2 (2.7%) 

2.9008 

 

 

0.088 
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A study performed by Stravodimos and colleagues on  the distribution of  benign lesions after radical 

or partial nephrectomy according to the size of the tumor  showed that, when the size of the tumor wa

s ≤ 4 cm it was observed that benign tumors were found in 31.5% of patients, while when the size wa

s between 4.1 and 7 cm, benign tumors comprised approximately 10%, and when the size was > 7 cm

, then the percentage of the benign tumors was 5.6%.(18) In our study, the percentages of benign tumor

s for ≤ 4 cm and > 4 cm tumors were  27%, 2.7%, respectively. 

Zisman et al.  reported that renal tumors are benign in 20% of women, regardless of the size, whereas 

in men the chance of a benign mass decreases with increasing tumor size. (19) The same results were f

ound by Colli and colleagues (the percentage of benign tumors was 16% and twice as often seen in fe

males compared to  males).(20)In our study, we noted that the benign behavior of the renal mass was n

ot related to the gender as mentioned above. On the other hand, Tsivian et al. found that age, male ge

nder, and the size of the renal tumor are associated with an increased risk of malignancy. (21) In anothe

r study on the unreliability of radiology measurements of renal tumor size, the authors found no correl

ation between the size of the tumor and the benign behavior of a tumor. (22) A study  done by Thomps

on et al. supports an increased risk of malignancy with larger tumor size and of high grading of the re

nal tumors with a greater tumor size. (23) 

In relation to the most common benign tumors, Kurban et al. mentioned that Oncocytomas were the 

most commonly found among benign lesions in a study published in 2017, which supports our results 

about this issue. (24) 

 

The location of the tumor  is not related to its benign or malignant potential, this idea was supported b

y Violette and colleagues  when they concluded that there is no relationship between the location of t

he tumor and  benign tumor characteristics. (25). 

 

Finally, although about 30% of the patients involved in this study had benign lesions, and in spite of t

he fact that smaller lesions have even higher probability of being benign, 38 out of the 58 patients wh

o had tumors 4cm or less in size had malignant lesions, so we still recommend these radiologically su

spicious lesions be surgically resected. To reduce the number of PNs done for benign lesions obviousl

y we need to improve radiological certainty. 

 

 

The limitations of our study  
      

include a small sample size, the lack of review of histopathology, the lack of baseline and follow up d

ata, and the fact that the study was carried out at a single site, so we cannot generalize the findings.  

 

 

CONCLUSION 
 

  The percentage of benign tumors in this study was 29.73%, which is consistent with other published 

studies. The most common benign lesion was found to be the oncocytoma, which is comparable to ot

her published studies. The prevalence of benign lesions was similar in both kidneys, both genders and 

different age groups, but more prevalent in small lesions in descriptive data. When the tumor was larg

er than 4 cm the prevalence of benign lesions was 12.5%, this increased to 34.5.% when the tumor siz

e was 4 cm or less, but this was statistically insignificant (probably due to the small sample size) 
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