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Introduction

Renal cell carcinoma (RCC) is an important health problem 
in adults, which constitutes 80-85% of renal tumors and 2% of 
all malignancies. The incidence is increasing in the world and 
100.000 with RCC patients die per year (1). 

Metastasis is frequent because the symptoms develop 
quite late and treatment may be started in the late stages. 
Approximately 1/3 of the patients have metastases and five 
year survival rate is under 5% in this group of patients (1). 

Many factors have an impact on survival duration in RCC. 
All of these factors affect the course of the disease as de-
pendent (tumor related) and independent prognostic factors. 
Tumor related factors are known as parameters which are 
determined by tumor stage (tumor size, local tumor spread, 
adrenal gland, large vessels, lymphatic nodes involved, far 
metastasis), histologic subtype, nuclear grade, sarcomatoid 
differentiation and histological tumor necrosis (2). 

There are various clinical trials which focus on factors affect-
ing life duration and determination of survival duration in RCC. 
The aim of our study is to investigate the relation between life 
duration and tumor related factors which can affect survival.

Material and Methods

The surgical pathology reports of all patients who under-
went nephrectomy for RCC between 1998 and 2008 in our 
hospital were reviewed. Histological slides from seventy eight 
nephrectomy specimens with RCC were re-evaluated retro-
spectively to determine a consistent set of pathologic fea-
tures. If required, new sections from the blocks of nephrecto-
my specimens were cut. All histological sections were stained 
with Hematoxylin and Eosin. The histologic subtype, Fuhrman 
Nuclear Grading (FNG), stage and sarcomatoid differentia-
tion (SD) of all patients were reviewed by two pathologists 
who were blind to the clinical features and outcome of the 
patients. The size of each neoplasm and macroscopic renal 
vein involvement and other macroscopical findings were ex-
tracted from the pathology reports. The pathological findings 
(histologic subtype, stage, FNG and sarcomatoid differentia-
tion) were re-classified according to new evaluation results.

For classification of renal tumors, the World Health Orga-
nization (WHO) 2004 classification was used (3).

Nuclear grade was determined using the criteria pro-
posed by Fuhrman et al. (4). FNG-1 tumors are composed of 
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cells with small (approximately 10 µm), round, uniform nuclei 
and inconspicuous or absent nucleoli; FNG-2 tumor cells have 
larger (approximately 15 µm) nuclei with irregular outlines and 
nucleoli that are visible under high-power (400X) microscopy; 
FNG-3 tumor cells have even larger nuclei (approximately 20 
µm) with obvious irregular outlines and prominent nucleoli 
even under low-power (100X) microscopy; and FNG-4 tumors 
exhibit features similar to those of FNG-3 tumors but also have 
bizarre, often multilobed nuclei and heavy chromatin clumps.

The tumors were staged according to the 2002 TNM 
classification system using the AJCC stage grouping; tumor 4 
cm or less in greatest dimension, limited to the kidney; Stage 
1a, tumor more than 4 cm but not more than 7 cm in great-
est dimension, limited to the kidney; stage 1b, tumor more 
than 7 cm in greatest dimension, limited to the kidney stage 
2, tumor extends into major veins or invades adrenal glands 
or perinephric tissue but not beyond Gerato’s fascia stage 3, 
tumor invades beyond Gerato’s fascia; stage 4 (5). Stage 1a 
and 1b were unified into a single group in order to make sta-
tistical comparisons. Sarcomatoid differentiation was assessed 
on histologic sections and was graded into two categories, 
present or absent.

Survival information was obtained from the patient follow-
up unit of the university or by phone from the patients them-
selves or relatives. The local ethics committee approved the 
study design (No.64/2008-10/18). This study was supported 
by the Trakya university scientific research projects (TUBAP, 
Project number 108/08).

Statistical analysis was performed using the Statistica 7.0 
(License number: 31N6YUCV38) software package. The data 
were analyzed using descriptive analysis and the survival cal-
culations were illustrated with Kaplan-Meier Curves. The pow-
er of the results of survival analysis was assessed according 
to sarcomatoid differentation and 3 years survival rates were 
found to be 88.3% and 58.3% for cases with and withouut 
sarcomatoid differentation, respectively. The power was 0.98 
if “n” value was 78 and α=0.05.

Results

According to the final evaluation, 48 (61.5%) of the patients 
had clear cell RCC. The final diagnosis of other patients were 
as follows; 10 (12.8%) papillary RCC, 10 (12.8%) unclassified 
type RCC, 5 (6.4%) chromophobe RCC and 5 (6.4%) multilocule 
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Figure 1. The macroscopic appearances of histological subtypes in renal cell carcinoma patients. A: Clear cell renal cell car-
cinoma; B: Papillary renal cell carcinoma; C: Chromophobe renal cell carcinoma; D: Multilocule-cystic renal cell carcinoma
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cystic RCC (MLC-RCC). Macroscopic and microscopic appear-
ances of histological subtypes can be seen in Figures 1, 2. 

The study group consisted of 50 (64.1%) patients for male 
and 28 (35.9%) for female (Table 1). Age interval changes 
were between 26 and 80. The mean ages were 60.25±10.20 

in patients with clear cell RCC; 64.10±10.00 in papillary RCC, 
54.00±17.00 in chromophobe RCC, 40.40±14.20 MLC-RCC, 
58.80±13.70 in unclassified RCC (Table 2). Tumor localization 
was right kidney in 40 (51.3%) of the patients and left kidney 
in 38 (48.7%).
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     Histological type
   CC-RCC P-RCC C-RCC MLC-RCC Un-RCC Total

Gender male Count 30 9 2 2 7 50

  % within gender 60.0% 18.0% 4.0% 4.0% 14.0% 100.0%

  % within histological type 62.5% 90.0% 40.0% 40.0% 70.0% 64.1%

 female Count 18 1 3 3 3 28

  % within gender 64.3% 3.6% 10.7% 10.7% 10.7% 100.0%

  % within histological type 37.5% 10.0% 60.0% 60.0% 30.0% 35.9%
CC-RCC: Clear cell renal cell carcinoma; P-RCC: Papillary renal cell carcinoma; C-RCC: Chromophobe renal cell carcinoma; 
MLC-RCC: Multilocule cyctic renal cell carcinoma; Un-RCC: Unclassified  renal cell carcinoma
Patient numbers are low in some groups. For this reason, the statistical analysis could not be performed

Table 1. Gender-histological type crosstabulation

Figure 2. The microscopic appearances of histological subtypes in renal cell carcinoma patients. A: Clear cell renal 
cell carcinoma (HEX100), B: Papillary renal cell carcinoma (HEX50), C: Chromophobe renal cell carcinoma (HEX100),  
D: Multilocule-cystic renal cell carcinoma (HEX1.25) 
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Survival evaluation revealed a general survival rate 
of 78.21% and a mean survival duration of 86.6 months 
(86.59±4.8) in RCC (Figure 3). Among histological subtype 
groups, the survival rate was 81.25% and mean survival dura-
tion 88.14 months in clear cell RCC. The same values were 
70% and 62.03 months in papillary RCC, respectively. All the 
patients with chromophbe RCC and MLC-RCC were alive. 
Survival rate was 50% and mean survival duration was 55.2 
months in unclassified RCC. The longest survival duration and 
highest survival rates were in patients with clear cell RCC when 
chromophobe RCC and MLC-RCC patients were excluded.  
Both parameters were low in unclassified RCC patients. How-
ever, no significant difference in terms of survival duration was 
found among histological subtypes on statistical evaluation 
(Figure 4).

The distribution of FNG, stage, size and SD properties 
of the patients in histological subtype groups were shown in 
Table 3. Fourteen of the patients (17.9%) were in FNG-1; 32 
(41.0%) in FNG-2; 20 (25.6%) in FNG-3; 12 (14.1%) in FNG-4. 
While the survival rates were 78.57% and 93.75% in FNG-1 
and FNG-2, survival rates were 65% in FNG-3 and 58.33% in 
FNG-4, respectively. The comparison of survival rates in FNGs 
revealed that survival rates and survival durations decreased 
as FNG grades increased. The difference of these parameters 
among FNG groups were found to be statistically significant 
(p=0.021) (Figure 5).

Of all the patients, 31 were in stage 1 (39.75%); 17 in stage 
2 (21.9%), 26 (33.33%) in stage 3, 4 (5.12%) in stage 4. When 
stage groups were compared with the survival rates and mean 
survival durations, higher stage correlates with lower values 
of survival rates and mean survival durations. There was a sta-
tistically significant difference among pathological stages and 
survival duration and rates (p=0.001) (Figure 6).

When evaluating SD, 11 of 78 RCC patients (14%) exhib-
ited this finding and 8 (72.7%) of these patients had clear cell 
RCC, while 3 (27.3%) had unclassified RCC (Figure 7). SD was 
observed more frequently in large size tumors as a remarkable 
finding. The diameter of these tumors was greater than 7 cm 
in 81.8% of the patients. When the relationship was evaluated 
between SD and survival, it was observed that RCC patients 
with SD had a survival rate of 54.55% and survival duration of 
28.18 months, while patients without SD had a survival rate of 
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 N Mean age±SD Minimum Maximum

CC-RCC 48 60.25±10.24 37.00 80.00

P-RCC 10 64.10±10.00 45.00 78.00

C-RCC 5 54.00±17.04 26.00 72.00

MLC-RCC 5 40.40±14.18 24.00 53.00

Un-RCC 10 58.90±13.69 36.00 80.00

Total 78 58.89±12.31 24.00 80.00
CC-RCC: Clear cell renal cell carcinoma; P-RCC: Papillary renal cell carcinoma; C-RCC: Chromophobe renal cell carcinoma; MLC-RCC: Multilocule cystic renal 
cell carcinoma; Un-RCC: Unclassified renal cell carcinoma
p= 0.004 (Kruskal Wallis analysis of variance)

Table 2. Age distribution of patients

Figure 3. The survival rates of the renal cell carcinoma pa-
tients 
Cum Survival: Cumulative survive, Survive: Life duration (month)
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Figure 4. The survival rates of the histological types in renal 
cell carcinoma patients
Cum Survival: Cumulative survive, Survive: Life duration (month), Histological 
Type: 1: Clear cell renal cell carcinoma; 2: Papillary renal cell carcinoma;  3: 
Chromophobe  renal cell carcinoma; 4: Multilocule-cystic renal cell carcinoma; 
5: Unclassified renal cell carcinoma 
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82.09% and survival duration of 90.5 months. This difference 
was statistically significant (p=0.018) (Figure 8).

Discussion

As renal tumors cause late symptoms due to their retro-
peritoneal localizations, they are generally diagnosed in the 
advanced stage. Early diagnosis is sometimes possible when 
local symptoms and paraneoplastic signs appear earlier (6, 7). 
Although a surgical approach is possible, metastasis is fre-
quent and prognosis is poor in advanced stages. Thus, op-
timal determination of prognostic factors is vitally important 
in the treatment of renal tumors and survival of the patients.

It has been reported that the five year survival rates of the 
patients with RCC is 30-60%. The longest follow up duration 
among our patients was 10 years and the shortest was 1 year, 
with a general survival rate of 78.21% and mean survival dura-
tion of 86.6 months. However, it has been reported that there 
are important differences among histological subtypes. The 
5-year disease-specific survival for chromophobe RCC, papil-
lary RCC, clear cell RCC, and unclassified RCC was 100%, 86%, 
76%, and 24%, respectively (8). Cheville et al. (9) and Patard et 
al. (10) showed that prognosis is the best in the chromophobe 
type and worst in the clear cell type. Similarly, we found that 
the best prognosis appeared in patients with chromophobe 
RCC and MLC-RCC. However, in contrast to this study, the 
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Table 3. The distribution of Fuhrman Nuclear Grading (FNG), stage, size and Sarcomatoid differantiation (SD) properties 
of the patients in histological subtypes

Histological             FNG            Stage    Size  Sarcomatoid 
Subtype             (n,%)            (n,%)    (n,%)  Differantiation 
            (n,%)

 1 2 3 4 1 2 3 4 <4 cm ≥4-7 cm >7 cm (+) (-)

CC- RCC 7 21 11 9 19 9 16 4 10 18 20 40 8 
(n=48) 14.6% 43.8% 22.9% 18.8% 39.6% 18.8% 33.3% 8.3% 20.8% 37.5% 41.7% 83.3% 16.7%

P-RCC 2 5 3 0 4 3 3 0 2 3 5 10 0 
(n=10) 20% 50% 30% 0% 40% 30% 30% 0% 20% 30% 50% 100% 0%

C-RCC 1 4 0 0 2 2 1 0 0 2 3 5 0 
(n=5) 20% 80% 0% 0% 40% 40% 20% 0% 0% 40% 60% 100% 0%

MLC-RCC 4 1 0 0 4 1 0 0 1 3 1 5 0 
(n=5) 80% 20% 0% 0% 80% 20% 0% 0% 20% 60% 20% 100% 0%

Un-RCC 0 1 6 3 2 2 6 0 2 3 5 7 3 
(n=10) 0% 10% 60% 30% 20% 20% 40% 0% 20% 30% 50% 70% 30%

Total 14 32 20 12 31 17 26 4 15 29 34 67 11 
(n=78) 
FNG: Fuhrman Nuclear Grading CC-RCC: Clear cell renal cell carcinoma; P-RCC: Papillary renal cell carcinoma; C-RCC: Chromofob renal cell carcinoma;  
MLC-RCC: Multilocule cyctic renal cell carcinoma; Un-RCC: Unclassified  renal cell carcinoma; SD: Sarcomatoid differantiation

Figure 5. The survival rates of the Fuhrman Nuclear Gra-
ding groups in renal cell carcinoma patients
Cum Survival: Cumulative survive Survive: Life duration (month).
1: Fuhrmann Nuclear Grade-1; 2: Fuhrmann Nuclear Grade-2; 3: Fuhrmann Nuc-
lear Grade-3; 4: Fuhrmann Nuclear Grade-4
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Figure 6. The survival rates of the stage groups in renal cell 
carcinoma patients
Cum Survival: Cumulative survive, Survive: Life duration (month).
1: Stage 1, 2: Stage 2, 3: Stage 3, 4: Stage 4
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longest survival duration and highest survival rate were in pa-
tients with clear cell RCC following chromophobe RCC and 
MLC-RCC. The shortest survival duration and the lowest sur-
vival rate were found in patients with unclassified RCC. As a 
large number of patients had clear cell RCC and the number 
of patients were low in other subtype groups, no statistically 
significant difference could be obtained between survival rate 
and histological subtypes.

The most important predictor of prognosis in RCC patients 
is accepted to be the histopathological stage (7). Survival 
rates decrease with increasing stage (11, 12). Recent studies 
revealed that five year survival is 90-100% in stage 1 tumors, 
75-90% in stage 2, 60-70% in stage 3 and 15-30% in stage 
4 (10). General survival rates in our study were found to be 
96.7%, 82.35%, 57.69% and 29.75%, respectively; these find-
ings are parallel to the findings of the former studies. 

Evaluation criteria used in tumor grading is subjective and 
evaluation discordance is possible for all grading systems. De-

spite this, nuclear grading is the most important prognostic 
parameter for almost all malignant tumors. While differentia-
tion (morphologic and/or functional) and anaplasia are gener-
ally used for grading of tumors, only nucleus and nucleolus 
features (size and morphology) are evaluated in RCC (12). The 
FNG system is currently the most frequent evaluation method 
used in RCC (13). In this system, four groups are constituted 
in terms of nucleus contour, size and nucleolus intensity. Ac-
cording to Delahunt et al. (13), the subjectivity of the criteria 
and variation in tissue fixing methods can cause interpreta-
tion differences in the FNG system. Nucleoli are not visible 
in poorly fixed tissues, thus tumors might have been classi-
fied as low grade. Besides, the same investigators pointed to 
the FNG system as being insignificant in subtypes other than 
clear cell RCC and stated that this system should not be used 
in papillary and chromophobe RCC. They claim that the FNG 
distribution is unstable in chromophobe RCC and this leads to 
discordance in grading among the observers. In Delahunt and 
al.’s study, eighty-seven cases of chromophobe renal cell car-
cinoma were investigated. Authors emphasized that the fact 
that all the 8 dead chromophobe RCC patients had FNG-2, 
supports this opinion (13-17). According to our observations, 
tissue fixing is a misleading factor that complicates the evalu-
ation. Sometimes, nucleus structure in chromophobe RCC can 
cause higher interpretation degrees of FNG. All of the chro-
mophobe RCC were FNG-1 and FNG-2 in our study and no 
FNG-3 and FNG-4 patient existed. In addition to the recom-
mendation of Delahunt et al. (13), we advise mutual evaluation 
of FNG by two different pathologists for an objective evalu-
ation and to decrease error probability. We also recommend 
that careful screening of tumor areas with the worst nuclear 
grading should be the focus of the evaluation. Although the 
number of patients with chromophobe RCC is insufficient in 
our study, it is not practical to use the FNG system on chro-
mophobe RCC cases. Kus et al. (18) found that the survival 
rate decreased as FNG increased. Gelb et al., (19) performed 
their study on 82 patients with grade 1 RCC and showed that 
nuclear grading and tumor size are independent factors for 
survival. Similarly, the survival rate and duration decreased sig-
nificantly as FND increased in our study. 

In Goldstein et al.’s study (20), while FNG-1 and FNG-
2 showed similar prognostic features, FNG-3 and FNG-4 
showed the same similarity among these. The survival rates 
of our patients are in concordance with their results. Although 
it was not possible to perform a statistical analysis due to the 
insufficient number of patients in some groups, the advanced 
stages with FNG increase and diameters being greater than 7 
cm in 91.7% of FNG-4 tumors are striking findings.

SD is an important finding that accompanies many tumors 
(21, 22). It can be shown in many types of RCC. SD is much 
more evaluated in FNG-4 group tumors. De Peralta-Venturina 
et al. (22) investigated 101 cases with SD and reported that 
SD was observed in 8% of clear cell RCC, 9% of chromophobe 
RCC, and 11% of unclassified RCC. Our cases showed SD in 
16.7% of clear cell RCC, and 30% of unclassified-RCC. This 
sign was absent in chromophobe RCC. In De Peralta-Ventu-
rina et al.’s (22) studies, while 63% of patients with SD were 
in stage 3 and 25% in stage 4, mean survival duration was 19 

19
Balkan Med J 
2012; 29: 14-20

Taştekin et al. 
Survival in Renal Cell Carcinomas

Figure 7. A sample of sarcomatoid differentiation in a renal 
cell carcinoma patient (HEX100)

Figure 8. The survival rates of the sarcomatoid differentiati-
on in renal cell carcinoma patients 
Cum Survival: Cumulative survive, Survive: Life duration (month). Sarcomatoid 
differantiation: 0: Absent, 1: Present
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months. Similarly, in our study, 50% of cases were in stage 
3, 50% in stage 4 and the mean survival duration was 28.8 
months. Five of 11 cases with SD are deceased. The presence 
of SD decreases survival rate and duration. These groups of 
tumors have a markedly worse prognosis and most of them 
die in one year (21). Therefore, SD should be sought and their 
presence should be indicated in pathological reports.

Some factors limited our statistical analysis and a better 
discussion of our data. Although a ten year period of expe-
rience was evaluated, the low number of patients in some 
groups was an important limitation. 

There are important markers in determining the progno-
sis of renal tumors showing quite late symptoms and being 
diagnosed in the late advanced stage. We investigated the 
presence of the most important parameters which should be 
used to determine the survival durations and rates in these 
cases. Despite low numbers of patients in some groups, we 
have achieved significant results associated with survival. 

According to the statistical analysis, the results of our 
study showed important relations of histological subtype, 
FNG, stage and SD with survival. We think that the FNG clas-
sification should be performed by two different pathologists 
for enhancing the accuracy of the evaluation, and the worst 
grade should be reported after scanning various areas. While 
there are many studies investigating the relation among FNG, 
tumor stage and survival, the number of studies about the 
relation of SD and survival is limited. Yet, according to our 
results, the presence of SD decreases the survival rates sig-
nificantly. We therefore consider that accurate evaluation and 
clear definition of these parameters by pathologists affect the 
quality of clinical approach and, consequently, survival and 
quality of life. 
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