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Abstract

Introduction: Clear cell RCC is the most common type of RCC that occurs in adults and it has the worst
prognosis among the common epithelial tumors of these organs. The CD34 is an endothelial antigen that has been
used to highlight the microvessel density (MVD) as a direct marker of neoangiogenesis degree.

Objective: To establish the correlation between CD34 and other prognostic factors like Fuhrman nuclear
degree and tumoral size. Material and methods: Tumour samples from 17 patients with histopathology diagnosis of
clear cell RCC were examined by immunohistochemical staining for CD34. The CD34 expression was analyzed by
Anova and Student Newman Multiple Comparison Test and Tuckey like post test, and finally we used a Spearman
Correlation to compare with the others prognostic factors analysed and Kaplan Meier survival analysis for the
disease free survival of the patients.

Results and conclusion: There is a negative correlation between the MVD and the Fuhrman nuclear grade,
whereas R = -0,46; and p < 0,05 and there is a positive correlation between the MVD and the maximum tumoral
diameter, whereas R = 0,47 and p < 0,05. In conclusion, we found that a high MVD is related with a low Fuhrman
nuclear grade and a high tumoral size. The possible significance of this study can be that in fact we need more than
one parameter to predict the biological behavior of the clear cell CCR.
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Introduction

Renal cell carcinoma (RCC) accounts for approximately 3% of
adult malignancies and 90-95% of neoplasms arising from the kidney.
This disease is characterized by a lack of early warning signs, diverse
clinical manifestations, and resistance to radiation and chemotherapy
[1,2]. Between 25-30% of the patients have got metastasis at the
diagnosis time and 20-30% have been recurrence after the treatment
even with radical nephrectomy of primary tumours. Less than 10% of
the patients with metastasis survive more than five years [3]. Clear cell
RCC is the most common type of RCC that occurs in adults. It has the
worst prognosis among the common epithelial tumours of the kidney

(4].

Therefore, angiogenesis is an essential process in the progression
of malignant tumours due to the fact that solid tumors cannot grow
beyond 1-2 mm in diameter without neovascularization [5]. The CD34
is an endothelial antigen that has been used to highlight the microvessel
density (MVD) as a direct marker of neoangiogenesis degree; however,
it can react with not only “newly forming” vessels but also with
normal vessels just trapped within tumour tissues [6]. The prognostic
significance of the MVD in RCC is controversial; some authors affirm
that it there exists a correlation between the degree of MVD and the
metastasis and the survival of the patients, but other authors say that
the MVD does not have correlation with any other prognostic factor
[7-12].

In the present work we used the CD34 like a marker of the MVD in
the human clear cell RCC, in order to establish the correlation between
MVD and other prognostic factors like Fuhrman nuclear degree and
tumoral size.

Materials and Methods

We used 17 samples of patients with histopathology diagnosis

of clear cell RCC who were surgically treated at the “Evita Pueblo”
Hospital in Berazategui, Buenos Aires province, Argentina, from 2006
to 2009 (Table 1). For this study we had the approval of the Ethics
Committee from the Hospital. The patients underwent a laparoscopic
surgery, based on this protocol: when the tumours were less than 4 cm
and they were located in one of the kidney ’s pole, the nephrectomy was
parcial; when the tumours were larger than 4 cm independently of their
localization, the nephrectomy was radical (Table 2).

The total of samples were studied by two observers, their reports
were blind to each other with the purpose of increasing the safety
margin to classify them as clear cell RCC. The histological classification
of tumours was based on the WHO Renal classification 2004 [13] and
the TNM WHO 2009 (Table 2).

The Fuhrman nuclear grade is the manner to classify the renal
carcinoma, based in the nuclear form and size and the presence of the
number of nucleolus. Ours samples were divided in the 4 Furhman
grade knowledge groups for the later comparison with the MVD (Table
2) (Figures 1-4).
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Determination of CD34 expression

Deparaffinised and rehydrated sections were microwaved for 10
min in buffer citrate, pH 6. Endogenous peroxidase was blocked for
20 min. The primary antibody against CD34 protein (Santa Cruz,
Biotechnology, California, USA 1:80 dilution) was incubated for 60
min. Bound primary antibody was detected by Envision System (Dako)
for 30 min and the reaction was developed using diaminobenzidine,
and counter staining with Mayer hematoxylin. The positive control
was a section of RCC that had previously shown to have a high CD34
content, by immunohistochemistry. MVD was assessed using the
criteria of Weidner et al. [14]. The areas of highest vascularization were
identified as regions of invasive carcinoma with the highest numbers of
discrete microvessel stained for CD34. Any brown stained endothelial
cell or endothelial cell cluster that was clearly separated from adjacent

Mean? Median
95% Confidence 95% Confidence
X Std. Interval X Std. Interval
Estimate Estimate
: Error | Lower | Upper : Error | Lower | Upper
Bound Bound Bound Bound
5,073 | 0,295 | 4,494 5,652 6,000 0,000

aEstimation is limited to the largest survival time if it is censored
Table 3: Kaplan Meier survival. Means and Medians for Survival Time.
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19 4 5 yes no T1NOMO
23.8 2 13.2 no no T2N1MO microvessel, as well as tumour cells and other connective tissue elements
24.2 2 8 yes no T3N1MO were considered a single, countable microvessel. Each counting was
18.2 4 8 yes no T1NOMO expressed as the highest number of microvessel identified within
53 1 25 yes no T1NOMO 0.06 mm?® fields at a magnification of 100 X. Ten fields of the most
434 2 6 no no T1NOMO intense vascularization (hotspots) were analyzed for each tumour.
43.8 2 4 no no T1NOMO
istical analysi
36.8 3 5 yes no T1NOMO Statistical ana yS1s
24 3 7 yes no T1NOMO The CD34 expression was analyzed by Anova and Student Newman
316 2 8 yes no T2NOMO Multiple Comparison Test and Tuckey like post test, and the results
27 2 6 yes no T1NOMO were expressed as X + SE of the total of marked vessels in the selected
34 3 11 yes yes T2N1M1 areas for every tumour.
276 1 6 yes yes TINIM1

MVD: Microvessel density

Fg: Fuhrman grade

Size: in cm, corresponding at the maximum diameter of the tumor
Inf: Infiltration of surrounding tissues

Mts: metastasis

Table 2: Descriptive analysis of the samples of the tumour.

We used Spearman Correlation for studying the correlations
between MVD and Fuhrman grade and tumour size, and Kaplan Meier
survival analysis for the disease free survival of the patients.

For all statistical analyses, the level of significance was set at less
than 0.05.
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Results and Discussion

Our results show that there is a negative correlation between the
MVD and the Fuhrman nuclear grade, whereas R= - 0.46; and p < 0.05.
On the other hand, there is a positive correlation between the MVD
and the maximum tumoral diameter, whereas R= 0.47 and p < 0.05
(Figure 5).

The follow up of the patients after the laparoscopic surgery was 6
years, since 2006 until 2011, and Kaplan Meier trends showed that the
mean of disease free survival was 5 years (Table 3) (Figure 6).

The interest of our study was to compare angiogenesis parameter
(MVD) in clear cell RCC versus possible prognostic markers like,
Fuhrman degree and tumoral size. In earlier studies, MVD was used
as a parameter for angiogenesis in RCC, and evaluated as a possible
prognostic marker, in spite of leading to conflicting results [9,10,15].

There is an increasing evidence of the value of nuclear morphometry
as a marker of tumour behavior [16,17], and has now been used to
predict the prognosis of RCC [18-20].

As we can see in our results, the MVD of clear cell RCC have a
negative correlation with the Fuhrman nuclear degree. In accordance
with us Rubio-Briones [12] and Baldewjins [15] found that there was
an inverse correlation between MVD and Fuhrman grade in the same
tumor. These could be due to a relative decrease of vascular dependence
of cancer cells, and this is associated with features of increased
malignancy [21,22]. The tolerance of hypoxic conditions can explain
why renal tumours with high-Fuhrman grade can afford an increased

Figure 4: Clear cell CCR, Fuhrman grade 4.
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Figure 6: Kaplan Meier survival curve.

intercapillary distance in comparison with low-Fuhrman grade [15].
These differences in angiogenesis biology might have impact on the
antiangiogenic treatment effect on clear cell RCC. Moreover Klatte et al.
[23] found that Fuhrman grade should be the standard grading system
for papillary renal cell carcinoma, because it provides independent
prognostic information. On the other hand, Kavantzas et al. [24] found
a positive correlation between a high MVD and a high tumoral grade
in renal cell carcinoma. This difference with our results may be due to
the fact that they used the factor-VIII related antigen as staining for
endothelial cells instead of CD34.

In our results we demonstrated a positive correlation between
MVD and tumoral size. This may be due to the fact that angiogenesis
is an essential process since solid tumours cannot growth beyond 1-2
mm in diameter without neovascularization [5]. However, we need to
mention contradictory previous results, in which other authors found
that a high MVD was significantly related to non-metastatic status
and smaller size of tumours, but we agree with Yildiz that tumoral size
emerge as independent prognostic factor [8,9]. Moreover, Mohseni
et al. [11] did not observe any association between angiogenesis and
tumor size. Finally, Brookman-May et al. [25] reported that tumour
size did not have a significant influence on cancer specific survival in
pT2 renal cell carcinomas.

In conclusion, we found that a high MVD is related with a
low Fuhrman nuclear grade and a high tumoral size. The possible
significance of these results can be that in fact we need more than one
parameter to predict the biological behavior of clear cell CCR.
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