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ABSTRACT 
 

Aims: Symptoms associated with renal cell carcinoma characterize high-risk disease. Hematuria is 
the most common symptom and usually occurs as a result of urothelial invasion.  The objective of 
this study was to evaluate the prognostic value of progressive symptomatic disease in patients with 
kidney cancer.  
Place and Duration of Study: Sao Paulo Cancer Institute at University of Sao Paulo School of 
Medicine between 2005 and 2009.  
Methodology: Data was prospectively recorded at our database and retrospectively reviewed. 
Sixty-six individuals who presented with macroscopic hematuria were included in our analysis. 
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Patients were divided into three groups: (1) Exclusive hematuria (27 patients), (2) Hematuria 
associated with another symptom (23 patients), and (3) Hematuria associated with two or more 
symptoms.  We evaluated these groups for histopathology, kidney function, recurrence, and 
survival characteristics.  
Results: Mean tumor diameter was 8.5 cm, 11 cm and 13.4 cm for groups (1), (2) and (3). 
Recurrence-free survival was 89%, 91%, and 69% and overall survival was 96%, 79%, and 56% 
for groups (1), (2) and (3), respectively.  The mean follow-up time was 97.6 months and the 
disease-free survival rate was 84.8%. Cox regression analysis showed a death risk 10.5 times 
higher in group (3) when compared to Group (1).   
Conclusion: Association of two or more symptoms with hematuria impairs prognosis of patients 
surgically treated for kidney cancer. 
 

 
Keywords: Hematuria; renal cell carcinoma; prognosis; urinary tract cancer. 
 
ABBREVIATIONS 
 
ANOVA : Analysis of Variance 
MDRD : Modification of Diet in Renal Disease 
RCC : Renal Cell Carcinoma 
SD : Standard Deviation 
 

1. INTRODUCTION 
 
Global mortality by renal cell carcinoma (RCC) 
has increased in the last two decades, but 
fortunately, not as significant as the increase of 
its incidence.  There are estimates that 
approximately 3.8 billion dollars were spent in the 
U.S.A. in 2010 for treating RCC [1]. 
 
Classically, a significant number of kidney tumors 
are detected due to the presence of the classical 
triad: hematuria, flank pain, and palpable mass.  
Although such triad is currently rare, around 20% 
to 40% of those patients present with locally 
advanced or metastatic disease upon diagnosis 
[2]. 
 
Nowadays, 15% to 47% of the RCC are found 
incidentally [3-5]. In these cases lower clinical 
stage are found in comparison to symptomatic 
lesions.  Subsequently, such lesions, which are 
both clinically and physiologically less 
aggressive, lead to better survival and 
recurrence outcomes when compared to 
symptomatic tumors [6]. 
 
The relation between initial onset, clinical 
characteristics, and evolution has been the focus 
of several papers, many of which state that 
lesions found incidentally and symptomatic 
tumors are markedly distinct regarding size, 
degree of vascular invasion and survival [7-9].  
The size of the tumor upon presentation may 
influence the performance-status relation, which 
has clear a correlation with the survival rate [9].  

In addition to TNM staging, the prognosis of RCC 
is, however, influenced by many anatomic and 
pathological features, such as tumor size, 
histological type, Fuhrman nuclear grading, 
microvascular invasion, and lymph node 
involvement [10,11]. 
 

In symptomatic patients, macroscopic isolated 
hematuria has emerged as the most common 
initial symptomatic clinical presentation. The 
objective of this study is to evaluate clinical-
pathological findings in patients with kidney 
cancer patients presenting with macroscopic 
hematuria and to determine the implications in 
prognosis regarding oncological outcomes, 
survival and renal function. 
 

2. MATERIALS AND METHODS 
 

Clinical data of patients surgically treated due to 
malignant renal neoplasms between June 2005 
and December 2009 were obtained 
retrospectively from electronic records system 
and from the prospectively fed databank which is 
maintained by the Urology & Oncology Sector of 
our institution. Patients were divided in three 
groups: 1) Exclusive hematuria, 2) Hematuria 
associated to another symptom, and 3) 
Hematuria associated to two or more symptoms. 
Pain and anorexia reported by patients were 
considered symptoms related to RCC. Weight 
loss was considered significant when a decrease 
in corporal weight higher of 10% in a 6-month 
period was confirmed. Palpable mass was also 
considered a symptom related to RCC either by 
patient self report or through physical 
examination.   The following parameters were 
evaluated: age, gender and clinical presentation. 
After pathological analysis lesions were classified 
according to tumor size, nuclear Fuhrman 
grading, histological type, presence of 
microvascular invasion, presence of tumor 
necrosis, kidney capsule invasion, lymph node 
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invasion, perirenal fatty tissue invasion and 
adrenal gland invasion. 
 

During follow-up, patients returned at our 
outpatient clinic every four months during the first 
year, and subsequently, at six-month intervals. 
Anamnesis and clinical examination was 
performed routinely. Blood chemistry tests and 
radiological (chest and abdomen CT) exams 
were requested when necessary upon physician 
decision.  
 

Patient evolution curves were defined based on 
information such as presence of recurrence of 
disease and need of treatment. Recurrence was 
confirmed with biopsy in most cases, unless 
unequivocal diagnosis of metastatic disease was 
established. Systemic recurrence and survival 
rate were evaluated by actuarial curves. Post-
operative creatinine was determined as the value 
obtained during latest follow-up visit. Estimated 
glomerular filtration rate was determined using 
the MDRD equation. 
 

Statistical analysis was performed using the Log 
Rank approach and Kaplan Meier curves, Chi-
Squared test, ANOVA test and Kruskal-Wallis 
test Cox Regression. This study was approved 
by the Institutional Review Board under number 
0178/10. The patients’ informed consent was 
waived.  

3. RESULTS 
 
Sixty-six patients exhibited macroscopic 
hematuria as an initial clinical manifestation of 
kidney tumors and were selected for analysis.  
Group characteristics regarding age and other 
demographic data are described on Table 1. 

 
Radical nephrectomy was not carried out in two 
patients of Group 2 because they had single 
kidneys. Clinical characteristics of renal 
neoplasms from different groups are presented in 
Table 2. 

 
The quantitative and qualitative description of the 
signs and symptoms associated to hematuria are 
described in the Table 3. 

 
After nephrectomy, surgical specimens were 
analyzed regarding histological types, which are 
described in Table 4.  The distribution of different 
histological types within the three groups was not 
significant (P = 0.136). 

 
The data present in Table 5 describe the 
pathological characteristics and pathologic stage 
of tumors. There was no significant difference 
regarding T stage between groups. 
 

 

Table 1. Patients who presented macroscopic hematuria 
 

Features Group 1 Group 2 Group 3 Total 
Number of patients 27 (41%) 23 (35%) 16 (24%) 66 (100%) 
Age  
mean (SD) 

 
58 (±15) 

 
60 (±14) 

 
57 (±10) 

 
- 

Gender 
Male 
Female 

 
16 (59%) 
11 (41%) 

 
14 (61%) 
9 (39%) 

 
8 (50%) 
8 (50%) 

 
38 (58%) 
28 (42%) 

 
Table 2. Tumoral features and proposed surgery 

 

Features Group 1 Group 2 Group 3 Total P 
Nephrectomy       
Radical 27 (100%) 22 (91.7%) 16 (100%) 65 (97%)  
Partial 0 (0%) 2 (8.3%) 0 (0%) 2 (3%)  
Laterality       
Right 17 (63%) 14 (58.3%) 5 (31.3%) 36 (53.7%) 0.151 
Left 10 (37%) 9 (37.5%) 11 (68.7%) 30 (44.8%) 
Bilateral 0 (0%) 1 (4.2%) 0 (0%) 1 (1.5%) 
Tumor size      
< 4 cm 1 (3.7%) 0 (0%) 0 (0%) 1 (1.5%) 0.002 
4 – 7cm 8 (29.6%) 4 (17.4%) 1 (6.3%) 13 (19.7%) 
> 7cm 16 (59.3%) 19 (82.6%) 14 (87.5%) 49 (74.3%) 
Indeterminate 2 (7.4%) 0 (0%) 1 (6.2%) 3 (4.5%) 
Mean (cm) (SD)  8.5 (±3.5) 11 (±4) 13.4 (±4.7) -  
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Table 3. Signs and symptoms associated to the hematuria 
 

Features Group 2 (N=23) Group 3 (N=16) Total 
Associated sign or symptom     
Pain 19 (82.6) 15 (93.8) 34 (51.5) 
Anorexia 1 (4.4) 1 (6.3) 2 (3) 
Palpable mass 2 (8.7) 14 (87.5) 16 (24.2) 
Weight loss 1 (4.3) 7 (43.8) 8 (12.1) 

 
Table 4. Histological type of tumor 

 
Features Group 1 Group 2 Group 3 Total 
Histology (%)     
Clear cells 15 (55.6) 17 (73.9) 13 (81.1) 45 (68.2) 
Papillary 5 (18.5) 1 (4.4) 1 (6.3) 6 (11) 
Chromophobe 1 (3.7) 2 (8.7) 1 (6.3) 4 (6.1) 
Sarcomatoid differentiation  3 (11.1) 0 (0) 1 (6.3) 4 (6.1) 
Medullar 1 (3.7) 0 (0) 0 (0) 1 (1.5) 
Indeterminate 1 (3.7) 0 (0) 0 (0) 1 (1.5) 

 

Table 5. Histological and pathological features and staging 
 

Features Group 1 Group 2 Group 3 Total P 
Invasion and necrosis      
Lymph node      0.115 
Positive 3 (11.1%) 4 (17.4%) 6 (37.5%) 13 (19.7%) 
Negative 24 (88.9%) 19 (82.6%) 10 (62.5%) 53 (80.3%) 
Renal capsule invasion      
Positive 9 (33.3%) 12 (52.2%) 12 (75%) 33 (50%) 0.011 
Negative 18 (66.7%) 11 (47.8%) 4 (25%) 33 (50%) 
Adrenal invasion 1 (3.7%) 2 (8.7%) 5 (31.3%)  8 (12.1%)  
Positive 1 (3.7%) 2 (8.7%) 5 (31.3%)  8 (12.1%) 0.014 
Negative 26 (96.3%) 21 (91.3%) 11 (68.7%) 58 (87.9%) 
Microvascular invasion        
Positive 5 (18.5%) 6 (26.1%) 10 (62.5%) 21 (31.8%) 0.004 
Negative 22 (81.5%) 17 (73.9%) 6 (37.5%) 45 (68.2%) 
Necrosis       
Present 15 (55.6%) 14 (60.9%) 15 (93.7%) 44 (66.7%) 0.008 
Absent 12 (44.4%) 9 (39.1%) 1 (6.3%) 22 (33.3%) 
Perirenal fatty tissue       
Positive 8 (29.7%) 6 (26.1%) 9 (56.3%) 23 (34.8%) 0.125 
Negative 19 (70.3%) 17 (73.9%) 7 (43.7%) 43 (65.2%) 
Fuhrman grade      
1 2 (7.4%) 4 (17.4%) 1 (6.3%) 7 (10.6%) 0.720 
2 7 (26%) 6 (26.1%) 4 (25%) 17 (25.8%) 
3 8 (29.6%) 9 (39.1%) 7 (43.7%) 24 (36.4%) 
4 8 (29.6%) 3 (13%) 4 (25%) 15 (22.7%) 
Indeterminate 2 (7.4%) 1 (4.4%) 0 3 (4.5%) 
Staging (%)      
T1 5 (18.5%) 4 (17.4%) 0 9 (13.64%)  
T2 6 (22.3%) 6 (26%) 4 (25%) 16 (24.24%)  
T3 12 (44.4%) 11 (47.8%) 8 (50%) 31 (46.97%)  
T4 2 (7.4%) 1 (4.4%) 4 (25%) 7 (10.61%)  
Indeterminate 2 (7.4%) 1 (4.4%) 0 3 (4.55%)  

 
There was no difference between groups 
regarding renal function during follow-up            

(P = 0.286), as well as renal function decrease 
from pre- to post-surgery stages (P = 0.459) 



(Table 6). All groups presented an increase of 
serum creatinine values after surgery (
0.001). It is worth highlighting that 98.5% of 
surgeries were radical nephrectomies. 
 
The mean follow-up time was 97.6 months and 
the overall disease-free survival rate was 84.8%. 
There was no statistically significant difference of 
this variable among groups (Fig. 1)
free survival was 89%, 91%, and 69% on groups
(1), (2) and (3), respectively.  Recurrence sites of 
disease are described in Table 7. 
 

Table 6
 

Features (SD) Group 1 
Creatinine  
Preoperative  1.39 (±1.67)
Postoperative 2.09 (±2.07)
Creatinine clearance   
Preoperative  66.9 (±23.3)
Postoperative  47.7 (±21.1)

 

 

Fig. 1. Disease
 

Table 7
 

Features Group 1
Recurrence  
Adrenal contralateral 1 (3.7%)
Lung 1 (3.7%)
Liver 1 (3.7%)
Brain 0 
Peritoneum 0 
Bladder 0 
Bone 0 
Indeterminate 0 
N° of patients with recurrence 3 (11.1%)
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(Table 6). All groups presented an increase of 
serum creatinine values after surgery (P = 
0.001). It is worth highlighting that 98.5% of 

ephrectomies.  

up time was 97.6 months and 
free survival rate was 84.8%. 

There was no statistically significant difference of 
1). Recurrence-

free survival was 89%, 91%, and 69% on groups 
(1), (2) and (3), respectively.  Recurrence sites of 

The analysis of the three combined groups 
revealed an overall survival of 79%, in a mean 
estimated follow-up period of 76 months (Fig. 2).  
Global survival was, respectively, 96%, 74%, and 
56%, in groups (1), (2) and (3).  The group of 
patients that were diagnosed with hematuria 
only, presented a statistically higher average 
survival than those in group (3) (P 
higher tendency toward a longer survival perio
when compared to group (2) (P = 0.055).  Cox 
regression analysis showed an increase in the 
death risk of 10.5 times when comparing group 
(3) to group (1). 
 

Table 6. Creatinine and renal clearance 

 Group 2 Group 3 Total 
   

1.39 (±1.67) 1.12 (±0.35) 0.88 (±0.29) 1.17 (±1.0)
2.09 (±2.07) 1.43 (±0.54) 1.63 (±1) 1.73 (±1.43)

   
66.9 (±23.3) 68.4 (±25) 85.4 (±22.4) 71.9 (±24.5)
47.7 (±21.1) 51.9 (±17.4) 64.7 (±64.4) 53.3 (±35.4)

 

Disease-free survival among groups 

Table 7. Recurrence sites of the disease 

Group 1 Group 2 Group 3 Total
   

1 (3.7%) 0 2 (12.5%) 3 (4.6%)
1 (3.7%) 0 3 (18.8%) 4 (6.1%)
1 (3.7%) 1 (4.3%) 0 2 (3%)
 1 (4.3%) 0 1 (1.5%)
 0 1 (6.3%) 1 (1.5%)
 0 1 (6.3%) 1 (1.5%)
 0 1 (6.3%) 1 (1.5%)
 0 1 (6.3%) 1 (1.5%)

3 (11.1%) 2 (8.7%) 5 (31.3%) 10 (15.2%)
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The analysis of the three combined groups 
revealed an overall survival of 79%, in a mean 

76 months (Fig. 2).  
tively, 96%, 74%, and 

56%, in groups (1), (2) and (3).  The group of 
patients that were diagnosed with hematuria 
only, presented a statistically higher average 

P =0.005) and a 
higher tendency toward a longer survival period 

= 0.055).  Cox 
regression analysis showed an increase in the 
death risk of 10.5 times when comparing group 

P 
 

1.17 (±1.0) 0.081 
1.73 (±1.43) 

 
71.9 (±24.5) 0.001 
53.3 (±35.4) 

Total 
 
3 (4.6%) 
4 (6.1%) 
2 (3%) 
1 (1.5%) 
1 (1.5%) 
1 (1.5%) 
1 (1.5%) 
1 (1.5%) 
10 (15.2%) 



Fig. 
 

4. DISCUSSION 
 
The incidental detection of kidney cancer has 
increased due to the dissemination of the use of 
abdominal imaging methods [12
tumors tend to be smaller when compared to 
symptomatic lesions, according to the 
observations of Siow et al. [16].  Our study 
indicated that lesions with isolated hematuria 
tend to present minor diameters than its 
counterparts presenting additional symptoms.  
Such finding may have implications in patients’ 
prognosis, since other studies still point to the 
fact that lesion size is one of the most important 
prognostic factors for RCC [17].  
 
Our patients had an average overall survival 
period of 79%, which are in accordance wi
results showed in previous studies 
Evaluating these groups separately, we observe 
that the association of two or more symptoms to 
hematuria has repercussions on the global 
mortality of patients, reducing the survival rate in 
40%.  Group (3) exhibits a risk 10.5 times greater 
of death than a patient in group (1). 

 
The higher prevalence of kidney capsule and 
suprarenal invasion in group (3) correlates with 
the tendency that lesions presenting with more 
symptoms tend to be in a more advanced stage
Patard et al. [7] showed that this finding is more 
prevalent in a group of patients with systemic 
symptoms.  Similarly, multivariate analysis 
showed that invasion of the perirenal fatty tissue 
is strongly associated with specific smaller 
cancer-specific survival in group (3).
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The higher prevalence of kidney capsule and 
suprarenal invasion in group (3) correlates with 
the tendency that lesions presenting with more 
symptoms tend to be in a more advanced stage.  

showed that this finding is more 
prevalent in a group of patients with systemic 
symptoms.  Similarly, multivariate analysis 
showed that invasion of the perirenal fatty tissue 
is strongly associated with specific smaller 

survival in group (3). 

Obviously, the higher prevalence of 
microvascular invasion and tumoral necrosis 
established in group (3) revealed to be a relevant 
finding in our study and  it contributed for the 
worst survival rate in group (3), since 
microvascular invasion is an independent 
indicator of a worse prognosis, according to 
reports from different previous studies 
21].  This also occurs in the presence of necrosis 
[22,23]. 

 
In our cohort we performed radical nephrectomy 
for T1 and T2 patients. Despite their smaller size, 
these tumors had unfavorable location to perform 
partial nephrectomy. This finding corroborates 
the fact that when hematuria is present a more 
aggressive tumor is usually found, even in 
smaller masses. In this study, the renal f
deterioration shown within each group, both due 
to the increase of serum creatinine and the 
reduction of clearance only confirms an evolution 
already indicated in works that emphasize the 
impact of radical nephrectomy in urological and 
oncologic surgery on kidney function 

 
In a previous study, our group reported a 
recurrence-free survival rate of 82.9% for 
patients with incidental and 57.3% for 
symptomatic patients [11]. Schips et al. 
showed that tendency when comparing 
asymptomatic patients with symptomatic patients 
upon the detection of RCC and proved that the 
presence of symptoms is a parameter of 
independent impact in the survival of these 
patients.  Lee et al. [28] confirmed this finding in 
a retrospective analysis of 721 patients 
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submitted to nephrectomy for the treatment of 
RCC, reiterating that symptomatic presentation is 
a factor for independent worse prognosis. The 
main limitation of this study remains on its 
retrospective design, with its known 
disadvantages. Furthermore, patients without 
hematuria were not evaluated to make a 
comparative assessment. However, this work 
highlights the prognostic importance of 
symptoms in RCC patients. 
  

5. CONCLUSION 
 
In times of incidentally found kidney tumors, 
physicians should be alerted when caring for 
patients with hematuria, who may have worse 
outcomes. The association of two or more 
symptoms in patients with RCC has negative 
repercussions in the prognosis, with higher risk 
of death by the disease.  
 

ETHICAL APPROVAL  
 
As described in our methods section this study 
was approved by the Institutional Review Board 
of our institution under number 0178/10. The 
patients’ informed consent was waived.  
 
The last sentence in our methods section 
addresses ethical approval with similar message 
and is highlighted in yellow. If this section is 
required, you may delete the highlighted lines in 
our methods. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. United States. National Cancer Institute: 

Cancer trends progress report 2011/2012 
up. 

2. Costs of cancer care. [Last updated Apr 
2013].  
Available:http://progressreport.cancer.gov/
doc_detail.asp?pid=1&did=2009&chid=95
&coid=926&mid= 

3. Frank W, Stuhldreher D, Saffrin R, Shott S, 
Guinan P: Stage IV renal cell carcinoma. J 
Urol. 1994;152:1998-9. 

4. Tsui KH, Shvarts O, Smith RB, Figlin R, de 
Kernion JB, Belldegrun A: Renal cell 
carcinoma: prognostic significance of 
incidentally detected tumors. J Urol. 
2000;163:426-30. 

5. Luciani LG, Cestari R, Tallarigo C: 
Incidental renal cell carcinoma-age and 
stage characterization and clinical 
implications: study of 1092 patients (1982-
1997). Urology. 2000;56:58-62. 

6. Gudbjartsson T, Thoroddsen A, 
Petursdottir V, Hardarson S, Magnusson J, 
Einarsson GV: Effect of incidental 
detection for survival of patients with renal 
cell carcinoma: results of population-based 
study of 701 patients. Urology. 2005;66: 
1186-91. 

7. Klatte T, Patard JJ, de Martino M, 
Bensalah K, Verhoest G, de la Taille A, et 
al.: Tumor size does not predict risk of 
metastatic disease or prognosis of small 
renal cell carcinomas. J Urol. 2008;179: 
1719-26. 

8. Patard JJ, Leray E, Rodriguez A, Rioux-
Leclercq N, Guillé F, Lobel B: Correlation 
between symptom graduation, tumor 
characteristics and survival in renal cell 
carcinoma. Eur Urol. 2003;44:226-32. 

9. Schips L, Lipsky K, Zigeuner R, Salfellner 
M, Winkler S, Langner C, et al.: Impact of 
tumor-associated symptoms on the 
prognosis of patients with renal cell 
carcinoma: a single-center experience of 
683 patients. Urology. 2003;62:1024-8. 

10. Motzer RJ, Mazumdar M, Bacik J, Berg W, 
Amsterdam A, Ferrara J: Survival and 
prognostic stratification of 670 patients 
with advanced renal cell carcinoma. J Clin 
Oncol. 1999;17:2530-40. 

11. Dall'Oglio MF, Arap MA, Antunes AA, Cury 
J, Leite KR, Srougi M: Impact of 
clinicopathological parameters in patients 
treated for renal cell carcinoma. J Urol. 
2007;177:1687-91. 

12. Dall'Oglio MF, Ribeiro-Filho LA, Antunes 
AA, Crippa A, Nesrallah L, Gonçalves PD, 
et al.: Microvascular tumor invasion, tumor 
size and Fuhrman grade: a pathological 
triad for prognostic evaluation of renal cell 
carcinoma. J Urol. 2007;178:425-8; 
discussion 428. 

13. Konnak JW: Grossman HB. Renal cell 
carcinoma as an incidental finding. J Urol. 
1985;134:1094-6.  

14. Bretheau D, Koutani A, Lechevallier E, 
Coulange C: A French national 
epidemiologic survey on renal cell 
carcinoma. Oncology Committee of the 
Association Française d'Urologie. Cancer. 
1998;82:538-44. 



 
 
 
 

Ilário et al.; BJMMR, 10(2): 1-8, 2015; Article no.BJMMR.19243 
 
 

 
8 
 

15. Jayson M, Sanders H: Increased incidence 
of serendipitously discovered renal cell 
carcinoma. Urology. 1998;51:203-5. 

16. Onishi T, Oishi Y, Goto H, Yanada S, Abe 
K: Gender as a prognostic factor in 
patients with renal cell carcinoma. BJU Int. 
2002;90:32-6. 

17. Siow WY, Yip SK, Ng LG, Tan PH, Cheng 
WS, Foo KT: Renal cell carcinoma: 
incidental detection and pathological 
staging. J R Coll Surg Edinb. 2000;45:291-
5. 

18. Sobin LH, Wittekind C: TNM classification 
of malignant tumors. New York: Wiley-Liss. 
2002;193-5. 

19. Pantuck AJ, Zisman A, Belldegrun AS: The 
changing natural history of renal cell 
carcinoma. J Urol. 2001;166:1611-23. 

20. Dall'Oglio MF, Antunes AA, Sarkis AS, 
Crippa A, Leite KR, Lucon AM, et al. 
Microvascular tumour invasion in renal cell 
carcinoma: the most important prognostic 
factor. BJU Int. 2007;100:552-5. 

21. Van Poppel H, Vandendriessche H, Boel 
K, Mertens V, Goethuys H, Haustermans 
K, et al. Microscopic vascular invasion is 
the most relevant prognosticator after 
radical nephrectomy for clinically 
nonmetastatic renal cell carcinoma. J Urol. 
1997;158:45-9. 

22. Gonçalves PD, Srougi M, Dall'Oglio MF, 
Leite KR, Ortiz V, Hering F: Low clinical 

stage renal cell carcinoma: relevance of 
microvascular tumor invasion as a 
prognostic parameter. J Urol. 2004;172: 
470-4. 

23. Skolarikos A, Alivizatos G, Laguna P, de la 
Rosette J: A review on follow-up strategies 
for renal cell carcinoma after nephrectomy. 
Eur Urol. 2007;51:1490-500; discussion 
1501. 

24. Kattan MW, Reuter V, Motzer RJ, Katz J, 
Russo P. A postoperative prognostic 
nomogram for renal cell carcinoma. J Urol. 
2001;166:63-7. 

25. Zorn KC, Gong EM, Orvieto MA, Gofrit ON, 
Mikhail AA, Msezane LP, et al.: 
Comparison of laparoscopic radical and 
partial nephrectomy: effects on long-term 
serum creatinine. Urology. 2007;69:1035-
40. 

26. Shirasaki Y, Tsushima T, Saika T, Nasu Y, 
Kumon H: Kidney function after 
nephrectomy for renal cell carcinoma. 
Urology. 2004;64:43-7; discussion 48. 

27. McKiernan J, Simmons R, Katz J, Russo 
P: Natural history of chronic renal 
insufficiency after partial and radical 
nephrectomy. Urology. 2002;59:816-20. 

28. Lee CT, Katz J, Fearn PA, Russo P: Mode 
of presentation of renal cell carcinoma 
provides prognostic information. Urol 
Oncol. 2002;7:135-40. 

 
© 2015 Ilário et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://sciencedomain.org/review-history/10389 


