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Microvessels density in relation to prognostic parameters
(grading and staging) in transitional cell carcinoma of urinary
bladder (lmmunohistochemical study)
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Abstract:

Background: Tumor stage, histologic grade, and regional lympide status are
currently used to obtain prognostic information wabdladder cancers. However,
additional prognostic indicators are needed toddmicians in selecting patients who
would benefit most from specific therapies. A mayorof studies assessing the
prognostic value of measuring tumor angiogenesis., (imeasurement of tumor
microvessel densities) have found a positive aafioai between increasing microvessel
densities and worsening prognosis.

Purpose: We explored the relationship between establishrednostic indicators and
the extent of tumor-associated angiogenesis irepatiwith invasive transitional cell
carcinoma (TCC) of the bladder.

Methods: Tumor angiogenesis were assessed by calculatengdastd microvessels
density (MVD) identified by using immunostaining ehdothelial cells with murine
antihuman monoclonal antibody recognizing CD34 ndoghelial cells Each slide was
first scanned on low magnification (X10) to identihe four areas with highest density
of microvessels (hot spots); each spots then walu@ed at high power magnification
(X40) and the number of stained vessels per highepdield (X40) were determined.
The final MVD score was obtained from these foetdiand MVD was determined and
calculated.

Results: We found that there is significant correlationvien mivrovessels and tumor
grade (P<0.5), (Table 3), and also significant @atron of microvessels density with
staging of the bladder carcinoma, (Table 4).

Conclusion :Neovasculrization (angiogenesis) is very imporfantestablishment and
progression of tumor , so assessment of tumor \eszation whether by counting the
microvessels density or other method may be ofevakgarding predicting further
management and prognosis.

I ntroduction:

Transitional cell carcinoma of the urinary bladdemprise about 90% of primary
tumors of the urinary bladder. Both genetic andiremvnental factors play a role in
their development (such as chemical factors as more common in those handle
petrochemicals) and their incidence is increasedmiokers and arylamines (1,2,3,4);
also this is true for aniline dye (5,6), auraminphgnacetin and cyclophosphamide
(7,8,9); schistosoma hematobium also associatech wicreased incidence of
transitional cell carcinoma and squamous cell caroia (10,8); most of the cases occur
in patients over the age of 50 years (11).

Angiogenesis is the development of new elss$rom pre-existing vessel, is
involved in the growth , maintenance and metastake®st solid tumors. It is essential
to meet the metabolic requirements for tumor pregjoe and play a major role in the
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development of metastases in a variety of clinfoalignancies (12,13). In the urinary
bladder , the angiogenesis has been reported @aonleeplastic characteristic (14,15); so
we assess the microvessels density in a seriesrahoma to evaluate angiogenesis as
prognostic markers and to correlate it with othmpartant prognostic markers which
are the staging and grading; several groups hasestigate the prognostic significance
of estimate of tumor angiogenesis in urinary bladdecinoma, although there studies
(16,17,18,19,20,21) used slightly different methdtsy support that a highly vascular
bladder carcinoma behaves more aggressive tharmrcanaaa with a low vascular
density. The process by which neovascularizatiorcue; can be quantified
immunohistochemically by determining the microvéssaensity (MVD). Increased
MVD not only supply the tumor with more oxygen andtrient , but also provide a
ready portal for metabolic spread, as angiogerssels tend to be leaky (22).

Material and method:

This retrospective study is carried out in the di&pant of pathology and forensic
medicine in university of Kufa, using 55 cases tfedent bladder lesions which are
selected randomly from a laboratory in Najaf ,ali Bormalin-fixed paraffin-embedded
tissue blocks, two sections were taken from eacblddach 4 micron thick , one section
was stained immunohistochemically for endotheliellsc of the blood vessels by
antihuman monoclonal antibody CD34 class I, clo@BEnd -10, Code No.
/code/code-Nr.M7165, Edition/ Ausgabe 01.03.04, ®etomation, recognizing CD34
on endothelial cells of the blood vessesl, andatiher was stained with hematoxylin
and eosin stain for comparative morphological assest. Antigen unmasking was
performed by micro waving the slides 3 times famiutes in citrate buffer (PH 6.0).
After washing in PBS, the primary antibody was &aplfor one hour at room
temperature. For detection system we use LSAB2 (DAK0675) with the secondary
antibody as biotinylated link (30 minutes) followdxy streptavidin-peroxidase (30
minutes). After every step , the slides were washd®BS (PH 7.4).

The reaction was detected by incubatinghwRAB for 5 minutes. After
counterstaining with hematoxylin, the slides weehylrated , clarified and mounted.
There were 42 male and 13 female, there ages rdraypsH0 years old to more the 69
years old. The staging of the tumor were achievedraing to the TNM staging system
as follow: Ta (superficial tumor); T1 (tumor invadi the subepithelial connective
tissues); T2 (tumor invading the detrusor smoothsct®); grading evaluation was
performed according to the world Heath Organiza{dfHO) criteria; there were 24
cases grade Il, 31 cases grade lll, 18 cases dase® T1, 31 cases T2. All the cases are
paraffin-embedded tissues, immunohistochemicahisigi were performed using the
standard LSAB method.

Tumor angiogenesis were assessed by calmylatandard microvessels density.
MVD were identified by using immunostaining of emldelial cells with murine
antihuman monoclonal antibody recognizing CD34 ondo¢helial cells , each slide was
first scanned a low magnification (X10) to identthe four areas with highest density
of microvessels (hot spots); each spots then walua@ed at high power magnification
(X40) and the number of stained vessels per highepdield (X40) were determined.
the final MVD score was obtained from these foetdiand MVD was determined and
calculated, as shown in figure 1 which demonstrat¥® in grade Il TCC, and also in
figure 2 which reveal MVD in grade 1ll TCC.
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Statistical analysis:

ANOVA or t-test were used for testing ctatmn between MVD with grading and
staging of the tumor. This is carried out by thdéphef SPSS version 10 statistical
package using Chi square test at level of sigmifieaalpha< 0.05..

Results:

There were 42 male and 13 female , there @geges from 50 years old to more the
69 years old (table 1). The staging of the tumorenachieved according to the TNM
staging system as follow: Ta (superficial tumor); (fumor invading the subepithelial
connective tissues); T2 ( tumor invading the detrusmooth muscle); grading
evaluation was performed according to the worldIthe@rganization (WHO) criteria;
there were 24 cases grade Il, 31 cases gradeBliades Ta, 6 cases T1, 31 cases T2 (
table 2 & 3). In table 2, we found that there ign#icant correlation between
mivrovessels and tumor grade and t with (P<O0.8bl¢ 3) while table 4 show
significant correlation between microvessels dgnsihd staging of the bladder
carcinoma (P<0.05).

Table 1: Age and gender distribution of the patient included in this study.

Gender |Agegroups

50-60 61-69 >69 total
Male 12 21 9 42
Female |3 4 6 13

Table 2: The value of microvessels density in relation to grading of the tumor.

Grading microvessels density/HPF
<20 20-50 >50 total
Grade Il 12 10 2 24
Grade Il 8 10 13 31
(P<0.5)
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Table 3: The value of microvessels desity in relation to staging of bladder

carcinoma .
Staging Microvessels density /HPF
<20 20-50 >50 total
Ta 9 6 3 18
T1 1 5 0 6
T2 7 10 14 31
(P<0.5)

Table 4. The value of microvessels density in relation to staging of bladder
carcinoma.

Staging microvessels density /HPF
<20 20-50 >50 Total
stage Oa 9 6 3 18
stagel 1 5 0 6
stage ll 7 10 14 31
(P<0.5)

Figure 1:showing small vascular channels stained with CD34 in grade Il
transitional cell carcinoma of urinary bladder (X10).
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Figure 2:showing small vascular channels stained with CD34 in grade Il
transitional cell carcinoma of urinary bladder (X40).

Discussion

At present only the tumor stage and graderacognized cardinal prognositic
factors used in the management of invasive bladdacer (26). However , with the
development of new modalities there is always adn&® additional prognostic
markers; for a marker to be of use it should previdore information than those
currently available. The tumor vascularity is alegportant as prognostic factor and
significantly related to survival (27). The quardtion of angiogenesis may allow the
selection of patients with a better prognosis wadaps benefits from more aggressive
adjuvant therapy; similarly it may be possible wid such aggressive therapy in those
patients where adjuvant therapy may provide li#eefits in term of prognosis.

In our study we found a significant cortiela between microvessels density with
staging and grading of bladder carcinoma (p<0.0%%, is agreed with Vasilios et al
(25), while Martin et al found no difference in MVBetween pTa and pT1l (24) and
this is also true for Frank Reiher et al. Stavrdpsiet al found that MVD differed
significantly between primary and recurrent tumprsbably due to neovascularization
after previous manipulation. (23). We think thaichuse of this association between
microvessels density with grading and staging scagsessment of vascularity might be
useful in both predicting patient outcome and delgcthose who would benefit from
more aggressive therapy.

Conclusion:

Neovasculrization (angiogenesis) is very ingoat for establishment and
progression of tumor, so assessment of tumor vaszation whether by counting the
microvessels density or other method may of valegamrding predicting further
management and prognosis.
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Recommendation:

Further studies using larger sample for bettealuation and using prospective
studies for evaluation of tumor angiogenesis asndependent prognostic factors in
bladder carcinoma, and also studying the effectantiangiogenic factor on both
biological progression of the disease and its effieqprognosis.
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