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sufficient for a diagnosis of PCA whereas in some cases the appli-
cation of immunohistochemistry is necessary.

Architectural features are assessed at low to medium power
magnification. Malignant acini usually have an irregular, haphazard
arrangement. The suspicious acini are usually small. In the experi-
ence of many pathologists, low grade PCA and Gleason grade 3
PCA are particularly difficult to separate from benign acini in nee-
dle biopsies due to the relatively uniform size and spacing of acini.
The basal cell layer is completely absent in PCA, an important fea-
ture which sometimes needs immunohistochemical verification.

Concerning cytologic features, the most important in the major-
ity of cases are nuclear and nucleolar enlargement. Since practi-
cally every single cell reveals a nucleolus, one looks for larger ones
(1.25-1.50 microns). The presence of two or more nucleoli in a sin-
gle cell is virtually diagnostic for PCA (19). Nucleoli are found in vir-
tually all cells. Nuceolar size is a good indicator of cancer when
compared with benign lesions (20). Nuclear size is an important
finding used to differentiate AAH from PCA. Crystalloids and lumi-
nal mucin are often seen in larger quantities in PCA. Crystalloids
are needle-like eosinophilic structures found in well and moderate-
ly differentiated PCA and they are not specific for PCA (21, 22). The
pathogenesis of crystalloids is not clear. They are considered to be
the result of abnormal protein and mineral metabolism within
benign and malignant acini. Mucin (acidic sulfated and non sulfat-
ed) mucin is often seen in the acini of PCA. This mucin can stain
with alcian blue, whereas the normal prostatic epithelium contains
periodic acid-Schiff reactive neutral mucin. Again, acidic mucin is
not specific for PCA (8, 23). Collagenous micronodules are specif-
ic but rare findings in PCA. They are nodular masses of
eosinophilic fibrillar stroma that impinge on acinar lumens (15, 24).
They are present in mucin-producing adenocarcinoma and result
from extravasation of acid mucin into the stroma. They are not pre-
sent in benign lesions or in prostatic intraepithelial neoplasia. Their
frequency in PCA is estimated to be 13%.

Perineural invasion is a strong indicator of malignancy but is
not pathognomonic: it can rarely occur in benign prostate (25).

Microvascular invasion is strong evidence for PCA and its pres-
ence correlates with histological grade. It can sometimes be diffi-
cult to distinguish from retraction artifact of acini due to fixation
(26).
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Angiogenesis in prostate cancer
and prostatic intraepithelial neoplasia
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Tumors evolve from normal cells by accumulating a series of genet-
ic alterations that either activate oncogenes or inactivate tumor sup-
pressor genes. In addition to increasing mitogenesis and preventing
apoptosis, the accumulation of activated oncogenes and br loss or
mutation of tumor suppressor genes also leads to the development
of an angiogenic phenotype of prostate neoplasia. For example,
mutation of the p53 suppressor gene in human fibroblasts is associ-
ated with a sharp decrease in the expression of thrombospondin-1
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and an up-regulation of vascular endothelial growth factor secretion,
which causes the cells to switch from an antiangiogenic to an anglo-
genic phenotype. Oncogene activation can also influence the anglo-
genic properties of cancer cells, primarily by upregulating the pro-
duction of angiogenesis inducers. For example, the ubiquitous ras
oncogene is a potential stimulator of vascular endothelial growth fac-
tor secretion in many tumor types. Oncogene activation has also
been associated with increased secretion of matrix degrading
enzymes, which enhances tumor-associated angiogenesis (1).

Tumors of fhe prostate stimulate angiogenesis by directly secret-
ing angiogenic substances or by activating and releasing angiogenic
compounds stored within the extracellular matrix. Angiogenic sub-
stances secreted by tumor infiltrating lymphocytes, macrophages or
mast cells can also enhance vascularity. The balance between
angiogenesis inducers and inhibitors is tipped in favor of neovascu-
larization as a result of an increase in the secretion of inducers
and/or a decrease in the production of inhibitors. The end result is
the activation of nearby endothelial cells, which respond by express-
ing a cell autonomous pattern of behavior that culminates in the for-
mation of new vessels. This complex process can be broken down
into several component steps. Each step is essential to the formation
of tumor-associated neovascularity and represents a potential site of
therapeutic manipulation (1, 2).

There are two distinct phases during prostatic carcinogenesis
with regard to tumor blood vessel development (2). During the first
or prevascular phase, which may persist for years, cells that have
undergone some but not all of the transformation steps undergo a
limited amount of net growth, producing premalignant lesions such
as prostatic intraepithelial neoplasia (PIN). Most of these preneo-
plastic lesions do not progress to produce histologically detectable
cancer. Even the PINs that do progress to cancer remain of limited
virulence unless they undergo conversion to the second or angio-
genic phase. Once this angiogenic phase is reached, new blood
vessel development is greatly enhanced within the cancer. It is this
enhanced tumor angiogenesis which allows these cancers both to
grow continuously and to metastasize. There are some reports
concerning neovascularity and invasive prostate cancer which, on
the whole, suggest a link between increased vascular density and
an aggressive tumor phenotype, but which differ in their assess-
ment of whether vascular density offers any independent prognos-
tic benefit (2-4).

Studies in rodents clearly demonstrate the importance of anglo-
genesis for prostate cancer growth and metastasis (5). For instance,
treatment of animals bearing tumors derived from humans or rat
prostate cancer cells lines with the angiogenesis inhibitor linomide
leads to markedly decreased tumor-associated vascularity and sup-
pression of primary and metastatic tumor growth. The antiangiogenic
activity of linomide appears to be due to decreased macrophage infil-
tration with a resultant decrease in the secretion of the angiogenic
cytokine tumor necrosis factor-ct. These preclinical data are being
used for the design of clinical trials testing the safety and efficacy of
antiangiogenic agents for the management of patients with prostate
cancer. The use of ant angiogenic agents for the chemoprevent ion of
prostate cancer has also been explored in experimental studies. The
report has generated much interest, since such an approach would
be of obvious value if it could be translated to the clinical setting (5).

In conclusion, the available data indicate that angiogenesis has
an important role in the progression and metastasis of prostate
cancer. Understanding the events controlling angiogenesis could
allow the development of new therapeutic approaches to prevent

neoplastic progression as well as to induce the regression of can-
cers and their precursors. The rapid pace of research in this field
suggests that this aspect of tumor biology will be soon have in-
creasingly important roles in evaluation and treatment.
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Introduction
The use of sextant prostate biopsy associated with serum prostate-
specific antigen levels has become the most common way of diag-
nosing prostate adenocarcinoma. However, early diagnosis in non-
symptomatic men introduced some practical problems related with
the biology of the neoplasia and with the unexpected prognosis of
this tumor in what concerns aggressive versus nonaggressive
behavior. In spite of the prognostic information given by convention-
al histology, many questions remain to be answered. Consequently,
research is also underway in the fields of molecular biology and
genetics in order to better understand such matters as premalignant
lesions, aggressive and nonaggressive tumors, mechanisms of
metastasis, hormonal response and nonresponse tumors. In the pre-
sent study we will present our results in the following fields: suscep-
tibility to prostate carcinoma; diagnosis; immunoexpression of onco-
proteins and adhesion molecules; immunoexpression of MUCi; and
detection of circulating prostate cells in peripheral blood.

Susceptibility to orostate carcinoma
Epidemiological studies suggest a correlation between prostate
carcinoma and certain geographical, racial and environmental risk
factors. The incidence and mortality from prostate cancer is high-
est in the Afro-American population (1) and lowest in the Far East,
namely in Japan and China (1, 2). Japanese men have significant-
ly reduced hormone-binding globulin and reduced 5 cx reductase
activity and this can explain, at least in part, the recognized low
incidence of prostate adenocarcinoma (3)

We studied the role of glutathione S-transferase polymorphism
in several neoplasias, including prostate. The presence of a
GSTM1 null genotype was analyzed by polymerase chain reaction
(PCR) in DNA isolated from the blood samples of 67 patients with

372


