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Background: Tumor growth requires expansion and development of vascular network. An increase in 
Gleason score is representative of an increase in tumor invasion and extent. In this study, the relationship 
between Gleason score and vascular characteristics of needle biopsy samples in prostate cancer patients 
has been evaluated.
Materials and Methods: We evaluated vascular characteristics including density and size of vessels; and 
percentage of vessels with irregular shape in 62 cancer-positive samples obtained by prostate needle biopsy 
under ultrasound guide, and compared them to Gleason score.
Result: Gleason scores of 23 patients were ≤6; Gleason scores of 18 patients were 7 and 21 patients had 
their Gleason score from 8 to 10. An increase in Gleason score was associated with increased vascular density 
(P < 0.0001), increased percentage of vessels with irregular shape (P < 0.02) and decreased average vascular 
diameter (P < 0.015), from which the relationship with vascular density was clearer and more evident.
Conclusion: Vascular morphological characteristics can be representative of angiogenic potential of 
prostate cancer which is required for tumor progression. As Gleason score can prognosticate the behavioral 
characteristics of prostate cancer in future, vascular characteristics may also be able to express tumor 
behavior. With attention to vascular characteristics in biopsy samples and apart from Gleason score, we 
may also be able to divide patients into other subtypes in a way being helpful for the establishment of 
treatment plan.

Key Words: Gleason score, prostate cancer, vessel density

Address for correspondence: 
Farshid Alizadeh, Department of Urology, Alzahra Hospital, Isfahan University of Medical Sciences, Isfahan, Iran. E‑mail: f_alizadeh@yahoo.com
Received: 26.04.2012, Accepted: 12.07.2012

Abstract

Prostate cancer: Relationship between vascular diameter, 
shape and density and Gleason score in needle biopsy 
specimens

Farhad Tadayyon, Mehdi Mellat, Farshid Alizadeh, Mazaher Hadi, Mohammadhatef Khorrami, 
Mohammad Yazdani, Rasoul Hashemi Joozdani

Department of Urology, Isfahan University of Medical Sciences, Isfahan, Iran

Original Article

INTRODUCTION

Biologically, prostate cancer is heterogeneous. Many of 
localized cancers, even without treatment, represent 
a slow growth,[1,2] while, in spite of local treatment, 
some patients who seem to have organ‑limited cancer 
may become affected by metastases.[3,4] Understanding 
the molecular characteristics leading to progression of 
prostate cancer is of particular importance.
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One of the elements that can be applied in 
prognosticating the outcome of prostate tumor is 
Gleason score (GS) in needle biopsy samples. Many 
studies have shown that with an increase in GS, the 
chance of progression, recurrence and metastasis 
formation increases, even after local treatment.[5] This 
has to be considered for treatment planning.

Angiogenesis is one of the ways for tumor progression. 
Forming vascular network by delivering growth 
factors, nutrients and oxygen plays a pivot role in 
growth of solid tumors.[6] Also, angiogenesis increases 
the possibility of metastasis formation, since it 
causes tumoral cells to reach the vascular system. 
Continuance of tumor growth requires a vascular 
network which is primitive in terms of morphology, 
function and its formation;[7] however; angiogenesis is 
dependent on the host vascular system.

In several tumors, expansion of angiogenesis 
has been associated with increased risk of tumor 
growth and invasion[8,9] and decreased survival.[10] 
In prostate cancer, it is shown that an increase 
in micro vascular density is predictive of poorly 
differentiated cancers[11] and biochemical recurrence 
after treatment.[12,13] However, there are a few studies 
considering the morphologic features of angiogenesis 
and in none of them it’s correlation with GS has 
been evaluated.[14] Quantitative and qualitative 
evaluations of angiogenesis and its relationship with 
GS in prostate cancer biopsy samples can provide 
an opportunity for dividing prostate cancer into 
biological subtypes and also express and reinforce 
new aspects of treatment.

MATERIALS AND METHODS

During a 9‑month period, 62 patients with positive 
needle biopsy for prostate cancer were entered into 
this study. None of the patients had undergone 
pelvic radiation. Twelve core samples from right 
apex, right mid zone, right base, left apex, left mid 
zone and left base (2 samples from each one) were 
taken trans rectally, under local anesthesia and 
ultrasound guide with a semi‑automatic 18 gauge 
needle, and samples were delivered to a pathologist. 
After hematoxylin and eosin staining, GS of the cancer 
was determined. To study the vascular characteristics 
and for displaying vascular endothelial cells, Slides 
were stained using monoclonal antibodies against 
CD34 and immunohistochemistry method. Then, from 
the two grades of cancers occupying the most volume 
of cancer cells among slides, 10 fields were chosen; 
shape, number and diameter of observed vessels under 
high magnification of optical microscope (× 400) were 
recorded. Vessels, in terms of shape, were divided 

into two groups of regular or rounded and irregular 
or jagged and the percentage of vessels with irregular 
shape over total vessels was calculated. The number 
of vessels was determined and vascular density was 
calculated by dividing the total number of vessels 
by 10. Lastly, diameters of vessels were determined 
in these 10 fields, in micrometer, and the average of 
them was calculated. This method is similar to Mucky 
and Peony, with little variation.[15] The relationship 
between diameter, shape and density of vessels and 
GS was evaluated.

All data were analyzed by statistical software 
“SPSS 18”, and Pearson correlation test, One‑Way 
analysis of variance and Duncan were applied for 
determination of the relationship between diameter 
and density of vessels.

RESULT

Sixty two patients, with the mean age of 72.6 and the 
mean PSA of 34.06 mg/ml, entered the study. GS of 
23 patients was ≤ 6; GS of 18 patients was = 7 and 
21 patients had their GS from 8 to 10. Patients had 
the average vascular density of 59.9, the average 
percentage of vessels with irregular shape of 49.7 and 
the average vessels diameter of 24.4 micrometers. An 
increase in GS was associated with increase vascular 
density; the vascular density was 41.7 for GS ≤ 6 
and 66 for GS = 7 and 74.5 for GS = 8‑10. This increase 
was statistically significant (P value < 0.0001). By 
increasing in GS, the average vascular diameter 
decreased in a way that the average vessels changed 
to 25.4 micrometer for GS ≤ 6 and 23.9 micrometer 
for GS = 7‑23.7 micrometer for GS = 8‑10. This 
decrease in diameter was statistically significant 
(P value < 0.02). The percentage of irregular vessels 
increases in association with GS; they were 45.5, 51.3 
and 52.9% for scores under 6, 7 and 8‑10, respectively. 
This increase in percentage of irregular vessels was 
also statistically significant (P value < 0.015). Among 
the above mentioned parameters, the most significant 
correlation was between the GS and vascular density.

DISCUSSION

Considering the fact that an increase in GS is 
related to worse prognosis and increased biochemical 
recurrence in treated and untreated patients,[5] we 
can conclude that increased vascular density and 
percentage of vessels with irregular shape and 
decreased diameter of vessels in biopsy samples 
such as GS is probably associated with poor 
prognosis. In a study conducted by Lofdei Mucci 
et al., in 2009, the relationship between shape, 
diameter and vascular density and metastasis rate 
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and extra capsular extension in samples obtained 
by radical prostatectomy has been evaluated and 
it has been determined that increased vascular 
density and irregularity and decreased diameter of 
vessels, regardless of stage and tumor grade, was 
related to increased metastasis and biochemical 
recurrence.[15] Also, several studies have shown 
the same subject,[11,12] so we can be hopeful that 
vascular characteristics in prostate biopsy sample 
can estimate the outcome, recurrence rate and 
tumor expansion after local treatment and surgery. 
Our findings in this study on vascular morphology 
and its structure support angiogenesis importance 
in progression and prognosis of prostate cancer. 
They may also sustain the theory that progression 
of disease is due to immediate formation of smaller 
and more malformed neovasculars in tumor.[16,17] 
However, all vessels available in the sample are 
not considered as new ones but as an indicator for 
neoangiogenesis, since a number of these vessels 
have been already existed.

One of the prominent features is that vascular 
characteristics and their relationship with GS 
have been studied before any treatment. Therefore, 
according to the fact that an increase in vascular 
density seems to be associated with increased GS and 
probably increased disease recurrence and progression 
rates, we can conclude that if a patient didn’t fall into 
the intended group (regardless of other parameters 
such as GS, Stage, etc.), he would better to be chosen 
to a lesser extent for conservative treatments such 
as watchful waiting and to be under more aggressive 
treatments from the first stages. However, the 
relationship between vascular characteristics in 
biopsy samples and metastasis and recurrence rates 
after definite treatment of prostate cancer is probably 
required to be considered in other studies in order for 
more information to be obtained on this relationship.

One of the limitations of this study was our inability 
to use computer techniques and software to evaluate 
the slides and immunohistochemistry characteristics 
of the vessel so we had to use manual methods and 
experience of the pathologists.

Moreover, empirical studies have suggested that 
angiogenic treatments may either normalize 
or decrease the vascularity of tumor which can 
consequently prevent disease from progress.[17] 
Findings of the present study can also fall effective in 
approval of manufacturing anti‑vascular drugs.

Finally, the evaluation of vascular structural 
characteristics may be useful for the study of 

neoangiogenesis rate and shape, size and density of 
vessels may be considered as markers for differentiation 
between aggressive and indolent tumors.

CONCLUSION

The study of vascular morphological characteristics 
in prostate biopsy samples is, related to GS, and may 
be useful for the establishment of treatment plans in 
future.
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