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ABSTRACT

Purpose: A great number of small renal lesions have now been detected. Nowadays, partial nephrectomy has more
frequently been adopted for surgical treatment of earlier stage disease. Previous studies have associated patient, institu-
tional, and health care system factors with surgery type. The aim of this study was to compare the diagnosis and treatment
of renal cell carcinoma (RCC) according to hospital type, public versus private, in our country.

Materials and Methods: We retrospectively evaluated 183 patients with RCC who underwent radical nephrectomy or
nephron-sparing surgery between 2003 and 2007 in two hospitals, one private and one public. Patient demographic, clini-
cal, surgery, and pathologic characteristics were analyzed.

Results: The radical nephrectomy rate was higher at the public hospital than at the private hospital (75% vs. 57%, p =
0.008). Overall, patients at the public hospital presented larger tumors than did the patients who were cared for privately.
Furthermore, small renal masses were significantly more prevalent in private care (57.8% vs. 28.3%). Patients at the
public hospital showed a higher incidence of capsular invasion (p = 0.008), perirenal fat invasion (p < 0.01), lymph node
involvement (p < 0.001), and a lower incidence of initial tumors. pT1 tumors were reported in 41% of patients at the
public hospital and in 72% at the private hospital (p < 0.001).

Conclusion: Patients with RCC cared for at our public referral hospital showed a more advanced stage than RCC treated
at the private institution.
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INTRODUCTION

Approximately 200 000 new cases of re-
nal cell cancer (RCC) are diagnosed all over the
world every year, constituting the third most com-
mon genitourinary cancer, following bladder and
prostate cancers (1). Indeed, RCC is one of the
most lethal urological tumors; it is believed that
40% of RCC-diagnosed patients will die as a re-
sult of such disease, approximately 100 000 deaths
per year all over the world (2). Moreover, the an-
nual incidence of RCC has increased 2.5%, which

is attributed at least in part to the widespread use
of non-specific abdominal imaging (3,4). The cur-
rent RCC series in literature shows that 60-70%
of the patients are asymptomatic at the diagnosis
(5). This change in the incidental presentation of
renal mass doubled the prevalence of the local-
ized disease from 1975 to 1995 (6,7). Paradoxi-
cally, despite diagnosis and early treatment, there
has been an increase in the overall and disease-
specific mortality rates in the last twenty years,
according to SEER (Surveillance, Epidemiology,
and End Results Program) database (8). In spite of
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that, there are groups of patients with small, non-
aggressive tumors which can be dealt with with
conservative treatment or with only surveillance.

In Brazil there have been no data collected
addressing the epidemiological profile of RCC.
Therefore, the current incidence of incidental and
symptomatic tumors and their respective staging
and treatment is not known. The aim of this study
was to evaluate the symptoms at diagnosis (inci-
dental and symptomatic), the size of the tumors,
the type of surgery performed (radical and conser-
vative), the TNM stage and the anatomopathologi-
cal characteristics of the sporadic RCC who are
treated in two tertiary hospitals, one public and
another private, in our country.

MATERIALS AND METHODS

We performed a retrospective study in which
we reviewed prospectively collected data from 183
patients who underwent surgical treatment for RCC
between July 2003 and December 2007 in two ter-
tiary hospitals in Brazil. Ninety-three patients were
treated at a public hospital (Hospital das Clinicas da
Faculdade de Medicina de Sao Paulo), and ninety
patients at a private hospital (Sociedade Beneficente
de Senhoras Hospital Sirio-Libanés-Sao Paulo).

The data evaluated included the clinical pre-
sentation at the diagnosis (incidental or symptom-
atic), the type of surgery performed (conservative
or radical) and anatomo-pathological characteristics
(histological type, presence of sarcomatous differen-

Table 1 - Demographic data.

tiation, Furhman’s nuclear grading system, presence
of microvascular invasion, tumor size and TNM
stage) 14. These characteristics were comparatively
analyzed between the public and private hospital pa-
tients.

Postoperative follow-up included abdomi-
nal computed tomography and/or ultrasonography
and hematological exams every four months during
the two initial years, and every six months from the
third to the fifth year. When the last consultation had
taken place more than three months earlier, there
was a telephone confirmation of the patient’s current
health condition.

For the statistical analysis the student’s t-
test and chi-square test were used. Results with p-
values inferior to 5% (p < 0.05) were considered
significant. Both institutions’ review boards ap-
proved the study prior to accruing the patients, and
informed consent was signed by all participants.

RESULTS

The median age was equivalent in both
groups (56 vs. 60 years; p = 0.204). There was pre-
dominance of male patients at the private hospital
compared to the public hospital (90% vs. 61. 3%; p <
0.001) (Table-1).

The diagnosis of the symptomatic tumors at
the public hospital is 47.3% vs. 33.3% (Table-2). At
the private hospital, there was a higher rate of patients
with hematuria, whereas the public hospital showed
a higher rate of patients presenting the classical triad

Hospital
Private Public p-value
(n=90) (n=93)
Sex <0.001
Female 9 (10.0%) 36 (38.7%)
Male 81 (90.0%) 57 (61.3%)
Age 0.204
Median (Q1-Q3) 56 (49 - 67) 60 (53 - 67)
Min - Max 23 -87 20-91
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Table 2 - Clinical presentation of RCC and type of surgery performed.

Hospital
Private Public p-value
(n=90) (n=93)
Clinical Presentation 0.059
Incidental 60 (66.7%) 47 (52.8%)
Symptomatic 30 (33.3%) 42 (47.3%)
Surgery Performed 0.008

Partial 39 (43.3%)

Radical 51 (56.7%)

23 (24.7%)

70 (75.3%)

(hematuria/pain/palpable mass). It is also worth not-
ing that more patients presented metastatic disease at
diagnosis at the public hospital when compared to the
private hospital (Table-3).

The proportion of conservative surgery prac-
tically doubles at the private hospital (p = 0.008)
(Table-2). The median tumor size was significantly
different in both hospitals (Table-4): the median size
was smaller than 4 cm at the private hospital and
larger than 6 cm at the public hospital (p < 0.001).
Another remarkable finding is that 58% of the tumors

Table 3 - Symptoms at diagnosis.

at the private hospital are smaller than 4 cm against
only 28% at the public hospital (p < 0.001).

The pathological characteristics of the RCC
in both hospitals are represented in Table-4. The
public hospital patients presented locally advanced
tumors, with higher percentage of capsular invasion
(p = 0.008), perirenal fat invasion (p = 0.01), and
presence of lymph node metastasis (p < 0.001). The
percentage of pT1 tumors was higher at the private
hospital than at the public hospital (72% vs. 41%; p <
0.001) (Figure 1).

Hospital

Symptoms Private Public
Hematuria 8 (8.6%) 47 (52.2%)
Pain 10 (10.7%) 28 (31.1%)
Weight Loss 6 (6.6%)
Metastasis 4 (4.4%) 7 (7.5%)
Palpable Mass 5(5.5%) 8 (8.6%)
Hematuria / Pain / Palpable Mass 9 (10%) 13 (13.9%)
Others 7(7.7%) -
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Table 4 - Pathological characteristics.

Hospital
Private Public p-value
(n=90) n=93)
Character 0.997
Single 83 (92.2%) 71 (92.2%)
Multiple 7 (7.8%) 6 (7.8%)
Histological Type <0.001
Clear cells 62 (68.9%) 69 (86.3%)
Bellini Duct - 1(1.3%)
Papillary 20 (22.2%) -
Chromophobe 6 (6.7%) 8 (10.0%)
Sarcomatous Degeneration 7 (7.8%) 4 (4.4%)
Degree Fuhrman 0.627
Low (I and II) 58 (65.2%) 48 (61.5%)
High (IIl and IV) 31 (34.8%) 30 (38.5%)
Fat Invasion 0.011
No 79 (87.8%) 54 (72.0%)
Yes 11 (12.2%) 21 (28.0%)
Microvascular invasion 0.469
No 64 (71.1%) 42 (65.6%)
Yes 26 (28.9%) 22 (34.4%)
Capsular Invasion 0.008
No 71 (78.9%) 54 (60.7%)
Yes 19 (21.1%) 35 (39.3%)
Positive Lymph node <0.001
No 89 (98.9%) 19 (63.3%)
Yes 1(1.1%) 11 (36.7%)
Renal Sinus invasion 0.331
No 24 (63.2%) 18 (75.0%)
Yes 14 (36.8%) 6 (25.0%)
Staging <0.001
T1 64 (71.9%) 38 (40.9%)
Tla 52 (58,3%) 26 (28,1%)
T1b 12 (13,6%) 12 (12,8%)
T2 3 (3.4%) 21 (22.6%)
T3 19 (21.3%) 28 (30.1%
T4 3 (3.4%) 6 (6.4%)
Tumor size (cm) <0.001
Median (Q1-Q3) 39(2.6-5.5) 6.3 (4.0-10.8)
Min - Max 1.2-14.5 0.8-24.0
<0.001
<4cm 52 (57.8%) 26 (28.3%)
>4 cm 38 (42.2%) 66 (71.7%)
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Figure 1 - RCC pathological staging according to the source hospital.

DISCUSSION

There were marked differences in the clinical
presentation, type of surgery performed and histolog-
ical findings of the RCC treated at public and private
hospitals in Brazil. The median size of RCC detected
at the private hospital was 2.4 cm, smaller than those
detected at the public hospital. Nephron-sparing
surgery was performed in half of the patients at
the public hospital when compared to the private
one. Furthermore, whereas approximately 60%
of the patients operated on at the private hospital
had tumors smaller than 4 cm, more than 70% of
the public hospital patients presented tumor larg-
er than 4 cm. pT1 RCC tumors occurred in 72%
of the private hospital patients and in only 40%
of the public hospital patients. Therefore, the fact
that the public hospital is an academic teaching
environment and the private is essentially a pri-
vate practice probably did not play such an im-
portant role in determining the surgical approach
in our study as did the tumor stage.

Differences in RCC histology between
the groups reported in the present study may be
associated with the disparate median tumor siz-
es. Patients with small renal masses (SRM) were
probably less frequently referred to the public
hospital, since it is a tertiary referral institution.

Radical nephrectomy was a rather com-
mon option in the public hospital, comprising
75% of renal surgeries, whereas at the private hos-
pital, radical nephrectomy was performed in 57%
of the cases. Long-term functional results for the
patients who have undergone radical and conser-
vative nephrectomy are very different . Lau et al.
(9) have reported that the progression towards re-
nal insufficiency (creatinine > 2 mg/dL) ten years
after the renal surgery occurred in 22.4% of the
patients who were submitted to radical nephrec-
tomy versus 11.6% after partial nephrectomy.

RCC is a classically aggressive tumor;
in clinical series from developed countries, one-
third of the patients present metastasis at the di-
agnosis (10). Indeed, more than 40% of the RCC
patients die due to that disease (11). The risk of
death caused by RCC may be higher in develop-
ing countries like Brazil, especially in public hos-
pitals. In our study, symptomatic and metastatic
tumors comprised 47% and 15%, respectively, of
the tumors treated at public hospitals and 33%
and 4% of the tumors treated at private hospitals.
In the United States, 25-30% of the patients ini-
tially present with metastatic RCC (12).

Today, more than 60% of RCC cases are
incidentally detected in developed countries.
(8,12-16). Nevertheless, in the present study, in-

588



Heterogeneity to renal cell carcinoma

cidental diagnosis occurred in 67% of Brazilian
private hospital patients and 53% of public hospi-
tal patients. Since the Brazilian public health sys-
tem is based on universal coverage for approxi-
mately 203 million people, of which 68% have no
private health insurance, medical visits and tests
are often delayed due to long waiting lists (17).

The 2002 TNM presented a new proposal
for the RCC stage, especially in T1 tumors (small-
er than 7 cm, restricted to the kidney) (14). RCC
stage T'1 includes tumors with different outcomes.
For instance, the likelihood of death within ten
years for a patient with a 5- cm, low-degree RCC
is less than 3%; however, a high-degree 5-7 cm
RCC has a 40% likelihood of death in ten years
(18). In Brazilian private and public hospitals ap-
proximately 72% and 41% of the patients present-
ed stage pT1 tumors, respectively. Considering
that life expectancy for T1 tumors is much higher,
we can expect a higher RCC mortality at the Bra-
zilian public institutions than at private hospital,
a rather peculiar characteristic for our country. At
the public hospital the classical triad (hematuria/
pain/palpable mass), identified in 28% of the pub-
lic hospital patients and 8% of the private hospital
patients, respectively - can still be found.

An important limitation is that both are
distinct pathology services and the surgeon’s ex-
perience at the private hospital is higher. The data
from public hospitals on diagnosis of metastatic
disease are probably underestimated, and it is
possible that data are actually higher.

Currently, renal masses are detected inci-
dentally, with smaller sizes constituting the ideal
cases for conservative surgery (19,20). However,
recent series from developed countries showed
that conservative kidney surgery has been under-
utilized; only 9.6% of the surgeries carried out due
to RCC are conservative (21). In this context, our
study showed that nephron-sparing surgery was
carried out in 43% and 24% of private and public
hospital individuals, respectively. Although not
broadly representative, these two particular hos-
pitals may indirectly reflect the patterns of care
in the private and public health systems in Brazil.
Nonetheless, an external validation of these find-
ings is needed to confirm this discrepancy.

CONCLUSIONS

Patients with RCC operated on at a tertiary
public hospital in Brazil showed a more techni-
cally advanced histopathological evaluation than
those treated at a private institution, reflecting the
different standards of treatment that patients may
undergo according to their socioeconomic level.
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