
Can we Avoid the Unnecessary Loss of nephrons in the 
Management of Small Solid Renal Masses? Additional 
Clinical Parameters to Predict Benign-malign Distinction

As a result of the frequent use of abdominal imaging 
methods in recent years, the rate of incidentally detect-

ed solid renal masses has been increasing. The rates in the 
general population are around 2-3%.[1] These solid mass-
es, which are encountered incidentally, are usually ≤4 cm 
in size and are called small renal masses (SRM).[2] In recent 
series, it has been reported that the incidence of benign pa-

thology has gradually increased in masses of this size, and 
malignancy has not been detected in 15-30% of nephrecto-
mies performed with suspected renal cell carcinoma (RCC).
[3] While 46% of masses <1 cm in size are benign, this rate 
is 22% in masses <2 cm.[4] These high rates give rise to the 
thought that excessive treatment is applied as a result of not 
being able to differentiate SRMs clinically.[3] Depending on 
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the performed unnecessary surgeries, a decrease in kidney 
functions and various surgical complications can be seen, 
and psychosocial stress may develop due to organ loss.[5]

Diagnostic accuracy cannot be achieved in 20% of percu-
taneous renal biopsies. Especially in masses smaller than 3 
cm, the rate of obtaining false-negative results in biopsy is 
high.[6, 7] Preoperative biopsy of renal masses is performed 
only for limited indications because it is an invasive proce-
dure, its diagnostic power is not at the desired levels, and 
the possibility of tumor seeding during the procedure. 
Therefore, contrast-enhanced computed tomography (CT) 
and Magnetic Resonance Imaging (MRI) are widely used 
to provide a differential diagnosis.[8] Among the SRMs with 
benign pathology, the most difficult to distinguish from 
malignant masses by radiological diagnostic methods are 
lipid-poor angiomyolipoma and oncocytoma.[1, 9] The clin-
ical condition of the patient often determines the treat-
ment approach in SRMs. Active surveillance or ablation 
treatments stand out in cases with low life expectancy and 
high comorbidity, while partial or radical nephrectomy is 
performed in patients with the good general condition, 
depending on the anatomical location and spread of the 
mass with suspected RCC.[5] The high rates of benign pa-
thology reported in SRMs undergoing nephrectomy raise 
the need to investigate non-invasive parameters that dis-
tinguish between benignity and malignancy preoperative-
ly with higher predictions.

Since the diagnosis and treatment approach to be applied 
in SRMs with a size of ≤4 cm still differ, in this study, we 
aimed to investigate the predictive value of additional pa-
rameters that can increase the diagnostic accuracy and reli-
ability in preoperative evaluation by examining the clinical 
and pathological characteristics of benign and malignant 
cases diagnosed after nephrectomy in our clinic.

Methods
The data of 162 patients who underwent partial or radi-
cal nephrectomy with a prediagnosis of localized RCC be-
tween September 2009 and December 2017 in our clinic 
were retrospectively analyzed. Among these patients, 63 
patients with solid renal masses of ≤4 cm in size were in-
cluded in this study. Demographic data of the patients, his-
topathological tumor type, Fuhrman grade of the tumor, 
tumor side, location, size, presence of necrosis, operation 
type, follow-up time after nephrectomy, local recurrence, 
metastasis and survival rates were recorded. Estimated glo-
merular filtration rate (eGFR) was calculated using the short 
Modification of Diet in Renal Disease (MDRD) formula using 
creatinine, age, gender and race parameters measured in 
the preoperative period. In addition, preoperative serum 

hemogram parameters [(neutrophil/lymphocyte ratio 
(NLR), monocyte/lymphocyte ratio (MLR), platelet/lympho-
cyte ratio (PLR), mean platelet volume (MPV), erythrocyte 
distribution width (RDW)] were recorded.

Due to the retrospective design of our study, ethics com-
mittee approval was not obtained, and all procedures in 
our study were conducted in accordance with the ethical 
standards of the institutional and national research com-
mittee involving human participants and the principles of 
the Declaration of Helsinki. Each patient was informed be-
fore the surgery that the oncological follow-up information 
of the patients could be used in various oncological studies 
to be performed in the clinic without mentioning the pa-
tient names and identity information, and the information 
of patients who did not consent was not used.

Framingham Risk Score
The Framingham risk score, first edited in 1976 by the Na-
tional Cholesterol Education Program-Adult Treatment 
Panel III (NCEP ATP III) and the National Heart, Lung and 
Blood Institute, evaluates the 10-year cardiovascular dis-
ease (e.g., myocardial infarction, coronary death and angi-
na) development and associated mortality risk with mathe-
matical equations in individuals between the ages of 30-74.
[10] This risk score was updated in the following years.[11] The 
parameters used in risk calculation are age, gender, smok-
ing, presence of diabetes, blood pressure, total cholesterol 
and high-density lipoprotein (HDL) levels, which are pre-
disposing factors in the development of the cardiovascular 
disease. Scoring is made for each parameter and the total 
score is calculated. Percentages corresponding to the de-
termined score range for males and females are expressed 
separately. According to this, <10% indicates low risk, 10-
20% moderate risk, and ≥20% indicates high risk.[12]

The information regarding patient age, gender, total cho-
lesterol, HDL level, systolic blood pressure, smoking status, 
presence of diabetes required for this risk classification were 
scanned from the hospital archive and electronic patient in-
formation system. Values checked in the week just before 
the date of nephrectomy were used in calculating the risk 
score. Among 63 patients with SRM who underwent ne-
phrectomy, 56 individuals whose data regarding this scor-
ing could be fully accessed, were included in this study 
without randomization. Thirteen patients with the benign 
histopathological diagnosis were named Group I and 43 pa-
tients with RCC diagnosis were named Group II, and patients 
were divided into two main groups without randomization.

Statistical Analysis
To compare the differences between the two main groups 
with benign and malignant pathology, the normality status 
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was evaluated with the Kolmogorov-Smirnov and Shap-
iro-Wilk tests. Pearson's chi-square analysis or Fisher's exact 
test for categorical variables; and for continuous variables, 
independent sample t-test in parametric conditions, and 
Mann-Whitney U test in non-parametric conditions were 
used. Receiver operating characteristic (ROC) curve anal-
ysis was performed to determine the predictive values of 
serum hemogram parameters and Framingham risk score. 
Univariate and multivariate logistic regression analyses 
were used to determine independent factors that might 
predict the distinction between benign and malignant 
masses. Analyzes were performed using IBM SPSS Statistics 
21 (IBM, Armonk, NY USA) software. P<0.05 values were 
considered statistically significant.

Results
The median age of diagnosis of 56 patients with SRM that 
we included in our study was 60 (min: 35- max: 74), and 
30 (53.6%) of the patients were male and 26 (46.4%) were 
female. While RCC was detected in 43 (76.8%) patients in 
total, 13 (23.2%) patients had benign histopathology. The 
masses with benign pathology were reported as oncocy-
toma (n=4, 30.7%), angiomyolipoma (n=5, 38.5%), meta-
nephric adenoma (n=2, 15.4%) and xanthogranulomatous 
pyelonephritis (n=2, 15.4%) (Table 1).

During the median 50 (10-98) month follow-up period of 43 
patients with RCC, four (9.3%) patients had local recurrence, 
three (6.9%) patients had distant metastasis, and four (9.3%) 
patients died due to cancer. Distant metastases occurred in 
the lung in two patients and the lung and bone in one pa-
tient. The demographic, pathological, clinical data and on-
cological results of the patients are shown in Tables 1 and 2.

When hemogram parameters were examined, MLR 
(p=0.011), NLR (p=0.032), PLR (p=0.006) and MPV (p=0.025) 
were found to be significantly higher in the malignant 
group; while there was no difference between the groups 
concerning RDW (p=0.396) (Table 2). We found that the 
preoperative eGFR level was significantly lower in the ma-
lignant group (p=0.019). While we calculated the Fram-
ingham score significantly higher in malignant cases 
(p=0.008); we observed that smoking (p=0.032), presence 
of hypertension (p=0.041), and total cholesterol (p=0.021) 
levels were significantly higher among the parameters 
forming this risk score. While 61.5% of benign cases were 
low-risk patients in terms of Framingham grading, it was 
observed that the malignant group was formed predomi-
nantly (41.9%) of high-risk patients (Table 2).

The predictive values of NLR, MLR, PLR, MPV, eGFR, Framing-
ham score and total cholesterol parameters, which show sta-
tistically significant difference between the two groups, are 

shown in Table 3. The predictive values of these parameters 
were 2.02 (AUC: 0.698, p=0.032) for NLR, 0.26 (AUC: 0.750, 
p=0.007) for MLR, 109.65 for PLR (AUC: 0.755, p=0.006), 3.44 
for MPV (AUC: 0.707, p=0.025), 86.25 for eGFR (AUC: 0.699, 
p=0.03), 10.5 for Framingham score (AUC: 0.743, p=0.008), 
and 164.5 for total cholesterol (AUC: 0.712, p=0.021).

In univariate analysis, smoking status, presence of hyperten-
sion, NLR, MLR, PLR, MPV, eGFR, total cholesterol levels and 
Framingham score were found as independent predictive 
factors in distinguishing benign from malignant masses in 
SRMs. In multivariate analysis, NLR (OR: 7.184, p=0.037), PLR 
(OR: 12.692, p=0.002), MPV (OR: 10.543, p=0.046) and Fram-
ingham score (OR: 12.287, p=0.007) were observed to be 
more significant in terms of predicting malignity (Table 4).

Discussion
Depending on the loss of nephrons, renal reserve decreas-
es after both radical and partial nephrectomy. Although 

Table 1. Pathological characteristics and oncological results of 
patients

Parameters	 Group I	 Group II
		  (n=13)	 (n=43)
		  Benign	 Malign

Histopathological tumor type, n (%)
	 Clear cell RCC		  32 (74.4)
	 Papillary type 1 RCC		  3 (3.7)
	 Papillary type 2 RCC		  4 (9.3)
	 Chromophobe RCC		  2 (4.7)
	 Multilocular cystic RCC		  2 (4.7)
	 Angiomyolipoma	 5 (38.5)
	 Oncocytoma	 4 (30.7)
	 Xanthogranulomatous pyelonephritis	 2 (15.4)
	 Metanephric adenoma	 2 (15.4)
Pathological stage, n (%)
	 T1a		  43 (100.0)
Fuhrman grading, n (%)
	 1		  6 (14.0)
	 2		  22 (51.2)
	 3		  14 (32.6)
	 4		  1 (2.3)
Presence of necrosis, n (%)
	 Present		  6 (14.0)
	 Absent		  37 (86.0)
Follow up time (months)
	 Median (minimum–maximum)	 60 (23-98)	 50 (10-98)
Local recurrence rate, n (%)	 -	 4 (9.3)
Distant metastasis rate, n (%)	 -	 3 (6.9)
Cancer-specific survival rate, n (%)	 -	 4 (9.3)

RCC: Renal cell carcinoma.
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with partial nephrectomy, the nephron quantity is tried to 
be protected at the highest level, the decrease observed in 
eGFR levels in the postoperative period is inevitable.[13] This 
situation negatively affects cardiovascular morbidity and 

overall survival in the following years.[14] This is particular-
ly undesirable in patients with benign pathology detected 
with nephrectomy. Since 15-30% of benign pathologies are 
detected in SRMs according to the literature, if we can pre-

Table 2. Demographic and clinical data of patients

Parameters	 Group I (Benign)	 Group II (Malign)	 Total	 p
		  (n=13, %23.2)	 (n=43, %76.8)	 (n=56, %100)

Age
	 (Median, 25.-75. percentile)	 60.00 (50.00-67.50)	 60.0 (51.00-65.00)	 60.0 (50.25-65.00)	 §0.741
Gender, n (%)
	 Male	 5 (38.5)	 25 (58.1)	 30 (53.6)	 ‡0.213
	 Female	 8 (61.5)	 18 (41.9)	 26 (46.4)
Body mass index (kg/m2)
	 Mean±standard deviation	 24.20±2.28	 24.90±3.28	 24.74±3.07	 †0.480
Smoking, n (%)
	 Yes	 6 (46.2)	 27 (62.8)	 33 (58.9)	 ‡0.032*
	 No	 7 (53.8)	 16 (37.2)	 23 (41.1)
Hypertension, n (%)
	 Present	 2 (15.4)	 13 (86.7)	 15 (26.8)	 ¶0.041*
	 Absent	 11 (84.6)	 30 (69.8)	 41 (73.2)
Diabetes, n (%)
	 Present	 3 (23.1)	 14 (32.6)	 17 (30.4)	 ¶0.733
	 Absent	 10 (76.9)	 29 (67.4)	 39 (69.6)
Tumor side, n (%)
	 Right	 6 (46.2)	 19 (44.2)	 25 (44.6)	 ‡0.900
	 Left	 7 (53.8)	 24 (55.8)	 31 (55.4)
Tumor localization, n (%)
	 Upper pole	 6 (46.2)	 11 (25.6)	 17 (30.4)	 ‡0.310
	 Mid pole	 3 (23.1)	 18 (41.9)	 21 (37.5)
	 Lower pole	 4 (30.8)	 14 (32.6)	 18 (32.1)
Pathological tumor size (cm)	 3.00 (2.40-3.25)	 3.00 (2.50-3.50)	 3.00 (2.50-3.50)	 §0.445
(Median, 25.-75. percentile)
Surgical method, n (%)
	 Radical nephrectomy	 3 (23.1)	 12 (27.9)	 15 (26.8)	 ‡0.900
	 Partial nephrectomy	 10 (76.9)	 31 (72.1)	 41 (73.2)
MLR (Mean±standard deviation)	 0.21±0.06	 0.30±0.12	 0.28±0.11	 †0.011*
NLR (Median 25.-75. percentile)	 1.68 (1.36-2.27)	 2.31 (1.66-3.48)	 2.19 (1.62-2.82)	 §0.032*
PLR (Median (25.-75. percentile)	 90.75 (81.25-103.89)	 136.90 (96.75-191.41)	 122.74 (88.35-176.34)	 §0.006*
MPV (fL) Median (25.-75. percentile)	 3.29 (2.60-4.09)	 4.12 (3.18-5.01)	 3.91 (3.08-4.44)	 §0.025*
RDW (fL) (Mean±standard deviation)	 13.50±0.84	 13.79±1.11	 13.72±1.05	 †0.396
eGFR (ml/dk/1.73 m2)	 95.66±15.44	 84.43±14.40	 87.04±15.28	 †0.019*
(Mean±standard deviation)
Total cholesterol	 159.00	 170.00	 165.50
(Median (25.-75. percentile)	 (156.00-167.00)	 (160.00-205.00)	 (158.25-190.00)	 §0.021*
HDL (Median (25.-75. percentile)	 41.00 (37.00-47.50)	 40.00 (36.00-50.00)	 40.00 (36.25-48.00)	 §0.734
Framingham score
Median (min-max) months	 8.00 (7.00-12.00)	 15.00 (8.00-20.00)	 13.00 (7.25-20.00)	 §0.008*
Framingham risk class, n (%)
	 Low	 8 (61.5)	 11 (25.6)	 19 (33.9)	 ‡0.009*
	 Moderate	 5 (38.5)	 14 (32.6)	 19 (33.9)
	 High	 0 (0.0)	 18 (41.9)	 18 (32.1)

MLR: Monocyte/lymphocyte ratio; NLR: Neutrophil/lymphocyte ratio; PLR: Platelet/lymphocyte ratio; MPV: Mean platelet volume; RDW: Red cell distribution 
width; eGFR: Estimated glomerular filtration rate; HDL: High-density lipoprotein; †: Independent sample t-test; §: Mann-Whitney U; ‡: Chi-square; ¶: Fisher’s 
exact test. *p<0.05 (There is a significant difference between the groups).
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dict this group clinically, perhaps we can prevent unneces-
sary nephron losses.[3]

Imaging techniques failed at a rate of 13-28% to detect 
benign renal masses <4 cm in size.[2, 15] There are different 
opinions about the ability of kidney biopsy to distinguish 
benignity-malignancy in SRMs and its use in clinical prac-
tice.[5, 16] Although there are publications reporting the sen-
sitivity, specificity and diagnostic accuracy of biopsies in 
the diagnosis of malignancy as 99.1%, 99.7% and 92-96%, 
respectively,[17, 18] it is observed in various meta-analyzes 
that biopsies are insufficient at a rate of 0-22.6% in diag-
nosis, and it is stated that false-negative results and insuf-
ficient sampling frequency increase especially in masses 
below 3 cm in size.[6, 19] Thus, kidney biopsy, which is an 
invasive procedure, is not recommended routinely in the 
current guidelines of the European Urology Association, 
published in 2019.[19]

According to the study of the American Urology Associa-
tion, 37% of urologists did not prefer biopsy in the clinical 
evaluation of SRMs, 63% rarely used it, and 8% reported 
that they preferred biopsy more frequently (in >20% of 
the cases).[20] In a similar study conducted in the UK, it was 
observed that 43% of urologists did not use biopsy in the 
pre-diagnosis of SRM, and 23% rarely preferred it.[16] The 
most common reasons for not choosing biopsy are that the 
possibility not to obtain reliable sampling due to intra-tu-
mor heterogeneity, the possibility of false-negative results, 
the risk of tumor seeding and to avoid possible complica-
tions. In addition, most urologists stated that the results of 
the biopsy would not change the treatment approaches in 
cases with suspected malignancy.[16] Similar to the current 
guideline recommendation, these findings show that biop-
sy in the differential diagnosis of SRM is not routinely used 
in clinical practice. On the contrary, there are also opinions 
arguing that the probability of false-negative results and 

Table 3. Prediction values of parameters used to predict benign-malignant differentiation in small renal masses

	 NLR	 MLR	 PLR	 MPV	 eGFR	 Framingham	 Total
				    (fL)	 (ml/dk/1.73 m2)	 score	 cholesterol
							       (mg/dl)

Prediction value	 2.02	 0.26	 109.65	 3.44	 86.25	 10.5	 164.5
Sensitivity (%)	 69.2	 76.9	 84.6	 61.5	 76.9	 69.2	 76.9
Specificity (%)	 67.4	 65.1	 69.8	 69.8	 60.5	 69.8	 60.5
PPV (%)	 67.9	 68.7	 73.6	 67.1	 66.1	 69.6	 66.1
NPV (%)	 68.6	 73.8	 81.9	 64.4	 72.3	 69.3	 72.3
AUC	 0.698	 0.750	 0.755	 0.707	 0.699	 0.743	 0.712
p	 0.032	 0.007	 0.006	 0.025	 0.03	 0.008	 0.021

NLR: Neutrophil/lymphocyte ratio; MLR: Monocyte/lymphocyte ratio; PLR: Platelet/lymphocyte ratio; MPV: Mean platelet volume; eGFR: Estimated 
glomerular filtration rate; PPV: Positive predictive value; NPV: Negative predictive value; AUC: Area under the curve.*p<0.05 (There is a significant difference 
between the groups).

Table 4. Predictive factors predicting malignancy in small renal masses

		  Univariate Model			   Multivariate Model

			   %95 CI					     %95 CI

	 OR	 Lower		  Upper	 p	 OR	 Lower		  Upper	 p

Smoking	 1.969	 0.562		  6.896	 0.029
Presence of hypertension	 2.383	 0.462		  12.301	 0.003
Total cholesterol >164.5	 5.098	 1.223		  21.254	 0.025
MLR >0.26	 4.200	 1.106		  15.950	 0.035
NLR >2.02	 4.661	 1.221		  17.789	 0.024	 7.184	 1.125		  45.871	 0.037
PLR >109.65	 12.692	 2.459		  65.509	 0.002	 12.692	 2.459		  65.509	 0.002
MPV>3.44	 3.692	 1.013		  13.455	 0.048	 10.543	 1.045		  106.364	 0.046
eGFR>86.25	 0.951	 0.909		  0.994	 0.026
Framingham score>10.5	 5.192	 1.352		  19.942	 0.016	 12.287	 1.971		  76.598	 0.007

MLR: Monocyte/lymphocyte ratio; NLR: Neutrophil/lymphocyte ratio; PLR: Platelet/lymphocyte ratio; MPV: Mean platelet volume; eGFR: Estimated 
glomerular filtration rate; OR: Odds ratio; CI: Confidence interval. *p<0.05 indicates statistically significant difference. Logistic regression analysis.
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complication rates are low in biopsy.[21, 22]

Using the recent developments in imaging techniques, 
methods that will increase diagnostic accuracy in SRMs are 
being investigated. The annual growth rate of renal masses 
on CT and MRI, growth pattern,[1] perinephritic fat surface 
area,[23] and combination of volumetric apparent diffusion 
coefficient (ADC) histogram analysis calculated according to 
ADC on MRI with diffusion MRI findings,[24] and multiphasic 
contrast-enhanced MRI techniques[6] are current clinical pa-
rameters used in the differentiation of malignancy. Using the 
average ADC value measured in MRI alone was not found 
successful in distinguishing benign and malignant SRMs.
[24, 25] Hoang et al.[6] found the sensitivity of multiphasic MRI 
to be 64.7%, specificity 85.9% and accuracy as 77.9% in dis-
tinguishing oncocytomas from papillary and clear cell RCCs 
smaller than 4 cm in size. However, in this study, only three 
tumor types were examined, and the success of multipha-
sic MRI was not investigated in distinguishing other benign 
and malignant histopathological types.[6] Studies that report 
that typical imaging characteristics cannot be clearly differ-
entiated due to the increase in tumor homogeneity in SRMs, 
especially in the differential diagnosis of clear cell RCC and 
oncocytoma, and the sensitivity of the diagnosis of oncocy-
toma decreased by 19%, contradict this issue.[26] Rosenkrantz 
et al.[27] reported that since clear cell and chromophobe RCCs 
show similar features to oncocytoma, MRI cannot make a 
definite distinction between these subtypes. In the Ameri-
can Society of Clinical Oncology guidelines, it is stated that 
there is still no reliable imaging method that can distinguish 
between benign and malignant SRMs.[28]

In a recent study conducted in Korea, in parallel with the 
developments in imaging techniques in the last 15 years, 
an increase in the rate of using CT and MRI and biopsy was 
found. As a result of this clinical approach, the rate of benign 
pathology detection in SRMs undergoing nephrectomy 
has decreased from 9.7% to 6.3% within 15 years.[29] Due to 
the selection bias and Asian characteristics of the patients 
included in the study, high rates of benign pathology (15-
30%) as found in western populations were not observed.[29] 
In this study, although it was stated that the use of imaging 
techniques and biopsy has increased, it is also mentioned 
that which imaging technique will be recommended in 
which cases, how often and whom to perform biopsy and 
imaging are not standardized in clinical practice.[29]

In the preoperative evaluation, 56 patients we included 
in our study had RCC suspicion according to CT. MRI was 
used in 18 cases for whom the differential diagnosis could 
not be made definitely, and biopsy was performed in eight 
(14.2%) cases whose benign-malignant distinction could 
not be made completely. Benign pathology was detected 

in two cases in nephrectomy performed in five patients 
with malignant biopsy results. In three cases with benign 
biopsy results, nephrectomy was performed because of 
clinical suspicion and malignant pathology was encoun-
tered in one of these three patients. Benign patholo-
gy was obtained as a result of nephrectomy in 10 of 48 
patients who were thought to be malignant by imaging 
and who were thought to not require biopsy. According 
to our findings, while the false positivity rate of imaging 
methods was 20.8%, the false positivity rate in biopsy was 
40%, the false negativity rate was 33.3%. With the com-
bination of imaging methods and biopsy, we found the 
diagnostic accuracy to be 50%. Although this low rate can 
be attributed to the small number of cases, our findings 
coincide with the publications stating that the diagnostic 
power of biopsy in SRMs is low and it is difficult to obtain 
sufficient tissue samples.[6, 16, 19, 20]

In the literature, it is seen that other non-invasive parame-
ters to be used in the differential diagnosis are investigated 
in addition to biopsy and imaging techniques.[5, 30] While 
the increase in aquaporin 1 and perilipin 2 levels measured 
in urine is effective in predicting clear cell and papillary 
RCC, their power in detecting other malignant and benign 
cases is insufficient.[5] These results show that parameters 
with higher predictive power are still needed in the differ-
entiation of malignancy.

Recently, we see that the number of studies examining 
the effects of serum hemogram parameters and inflam-
matory markers on oncological outcomes in genitouri-
nary malignancies has increased. Especially, high NLR (>4) 
and PLR (>195) levels have been reported to be a valuable 
parameter in predicting an increase in the likelihood of 
recurrence and progression in follow-up after nephrecto-
my in RCC and a decrease in overall survival.[31, 32] In animal 
experiments, it has been shown that platelets have a role 
in tumor development by affecting the immune system 
through the secretion of cytokines and bioactive mole-
cules.[33] Unlike the studies in the literature, we investigat-
ed the reliability of non-invasive hemogram parameters, 
which are easy to measure, in predicting benign-malig-
nant differentiation in solid renal masses ≤4 cm in size. Ac-
cording to our findings, we observed that increased NLR, 
PLR, MLR and MPV levels were significant in predicting the 
presence of malignancy in SRMs.

The condition named as metabolic syndrome constitutes 
the presence of impaired glucose tolerance/diabetes, high 
triglyceride levels, low HDL levels, obesity and hyperten-
sion. There are studies indicating that these individual 
components and also metabolic syndrome are a poor 
prognostic factor for RCC and affect oncological outcomes.
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[34, 35] It has been stated that in the presence of three or more 
components, the incidence of RCC may increase 4-6 times, 
and tumor size and pathological grade may be higher.[34] 
Kriegmair et al.[36] reported that progression-free survival 
was shortened in the follow-ups after nephrectomy in lo-
calized stage RCC in the presence of metabolic syndrome; 
and Kocher et al.[37] showed that the main component as-
sociated with tumor aggressiveness was hypertension. Ac-
cording to the findings of Eskelinen et al.,[38] when locally 
advanced stage RCC is diagnosed, hypertension and dys-
lipidemia are seen at higher rates and the main factor that 
increases cancer-related mortality at this stage is hyper-
tension. When we examine the literature, as can be seen, 
the effects of metabolic syndrome and its components on 
oncological results in RCC have been investigated in many 
studies. On the other hand, we could not find a compre-
hensive study in which the relationship between the prog-
nosis of RCC and Framingham score, which determines the 
10-year risk of cardiovascular disease development and 
mortality in individuals according to age, gender, smoking, 
presence of diabetes, blood pressure value, total cholester-
ol and HDL levels. In our study, we aimed to investigate the 
usability of this risk classification as a different parameter 
in predicting the distinction between benignity and malig-
nancy in the preoperative evaluation of SRMs.

Smoking, obesity and hypertension, which are compo-
nents of the Framingham score, are also the most import-
ant predisposing factors proven in RCC.[13] Consistent with 
this, while smoking and hypertension rates were signifi-
cantly higher in malignant cases in our study, the body 
mass indexes of the two groups were similar. We also found 
that the total cholesterol level, which is another compo-
nent forming the Framingham score, was high in RCC cas-
es. When we calculate the predictive value for Framingham 
score as 10.5 (AUC: 0.743, p=0.008) in making the distinc-
tion between benignity and malignancy, according to mul-
tivariate analysis, we see that the Framingham score (OR: 
12.287, p=0.007) is a reliable marker for distinguishing be-
nignity-malignancy.

Due to the concern that the loss of nephrons after nephrec-
tomy will increase the progression to chronic kidney dis-
ease (CKD) in patients who underwent nephrectomy due 
to malignancy suspicion, partial nephrectomy technique 
has been the recommended approach, especially in T1 
stage SRMs.[13] eGFR is one of the most important param-
eters showing the kidney reserve. It has been reported 
that the eGFR value of 45-60 ml/min/1.73 m2, which is an 
indicator of third-degree CKD, is observed to decrease at a 
rate of 65% after radical nephrectomy and 20% after partial 
nephrectomy. eGFR values of <45 ml/min/1.73 m2, which 
is a further indicator of CKD, were observed in 36% after 

radical nephrectomy and 5% after partial nephrectomy.[39] 
These nephron losses observed after nephrectomy may 
also lead to an increase in cardiovascular disease and mor-
tality rates and a decrease in overall survival besides the 
development of CKD.[14, 40] In one of the studies conducted 
on this subject, in the presence of preoperative lower eGFR 
levels, cancer-specific survival and recurrence-free survival 
after nephrectomy were further reduced.[13] Unlike these 
findings, when we used the predictive value of 86.25 (AUC: 
0.699, p=0.03) for the eGFR in the differential diagnosis of 
SRMs, in the univariate analysis, we observed that eGFR 
(OR: 0.951, p=0.026) was a significant marker.

Limitations of the Study
The main limiting factors are the retrospective design of 
our study, the small number of patients, therefore no ran-
domization, limited statistical analysis, short follow-up 
times, and single-center follow-up results.

Conclusion
The rate of benign pathology detection in incidentally de-
tected small solid renal masses is up to 15-30%. Although 
attempts are made to increase the predictive power in dif-
ferential diagnosis with advanced imaging techniques and 
diagnostic biopsies, in cases whose malignancy suspicion 
cannot be precisely excluded, the surgeries performed 
cause nephron losses. We think that we can detect benign 
masses with higher predictive power using NLR, PLR, MPV 
and Framingham score in these masses where malignancy 
cannot be distinguished clinically, thus preventing neph-
ron losses caused by unnecessary nephrectomies.
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