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Abstract- The basic pathogenic step in the process of tumor growth, invasion and metastasis is tumor-
induced angiogenesis. The aim of this study was to evaluate the angiogenesis in colorectal carcinoma by mi-
crovascular density (MVD) determination with IHC (immunohistochemistry) method and to determine if and
how angiogenesis correlates with clinicopathologic parameters. Sixty two archival, paraffin embedded tissue
samples of colorectal carcinoma from Omid Hospital (Mashhad, Islamic republic of Iran) were selected. Mi-
crovessels were identified immunohistochemically, using monoclonal CD34 antibody. Two investigators ex-
amined the microvessel density then the median value of MVD was determined and correlated with clinicopa-
thologic parameters. Tumor-induced angiogenesis of colorectal carcinoma statistically correlated with histo-
logical tumor grade (P=0.000). There was no significant correlation between intratumoral microvessel density
and sex and age of patients, localization, and stage and histologicalal tumor type (P > 0.1). Intratumoral mi-
crovessel density quantification in histologic specimens of colorectal carcinoma reflects the grade of tumors

and may be a useful additional prognostic factor.
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Introduction

Colon cancer is the third prevalent cancer in adults and
is a worldwide health problem. Tumors stimulate the
growth of host blood vessels, a process called angio-
genesis, which is essential for supplying nutrients of the
tumor. Tumors cannot enlarge beyond 1 to 2mm in di-
ameter or thickness unless they are vascularized. Be-
yond this size the tumor fails to enlarge without vascu-
larization because of hypoxia-induced cell death. An-
giogenesis is a requisite not only for continued tumor
growth but also for Metastasis (1).

Weidner and colleagues (2) in 1991 reported the first
study showing the prognostic influence of neovasculari-
zation in breast carcinoma. Their results led several
groups to analyze the possible prognostic role of this
factor in many kinds of solid tumors, such as gastric or
large bowel tumor (3, 4).

Several studies have noted that microvascular den-
sity (MVD) correlates with stage of disease and histo-

logical grade of tumor (5-9). In this study, we investi-
gated correlation of MVD and grade in the tumor tissue
of patients with colorectal carcinoma.

Patients and Methods

Study population

We retrospectively studied 62 patients who were treated
by colectomy for colorectal carcinoma at Omid Hospital
(Mashhad, Iran) between 1997 and 2003.

The patients included 31 (50%) men and 31 (50%)
women, and their mean age at surgery was 56 years
(range, 26 to 8§3).

The clinical records were obtained at admission. All
of them were treated with colectomy and none received
preoperative radiation therapy.

Primary study
A section from paraffin embedded tissue of colorec-
tal carcinoma was stained with H&E for histological
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evaluation. Histological types of tumors were classical,
signet ring and mucinous variants. The grade of classical
type tumors (well, moderately and poorly differentiated)
was also determined.

Immunohistochemical staining

Immunostaining was performed on paraffin-
embedded tissues, by avidin-biotin peroxidase tech-
nique.

Sections measuring 4-5 pm thick were cut, air—dried
for 15 min, heat-fixed at 42°° and then air-dried over-
night at room temperature. The slides were stored at
room temperature until use. After deparaffinization with
xylene, endogenous peroxidase activity was eliminated
by treating the slides with EtOH for 10 min at room
temperature. Then the slides were incubated with citrate
for 12 min and placed in wash solution bath. H,O, was
then added for 10min and washed. Primary antibody
(CD34-clone QBEnd 10.Dako) was added and incubated
for 30 min and rinsed with wash solution.

Labeled polymer HRP was used for 30 min and
washed. Finally, prepared DAB and substrate chro-
mogen solution were used for 5-10 min with xylene and
EtOH.

Vascular counts

We chose special areas of tumor in 4x magnification
that did not have necrosis, ulceration or inflammation, as
vascular hot-spot.

Following the first experimental design reported by
Weidner and Colleagues (1991) (2), we counted the
number of vessels in three hot spots with 400x magnifi-
cation and obtained median value of them.

Statistical analysis
Students #-test was used for quantitative parameters
(age of the patient) and the chi-squared test was used for

qualitative parameters, such as histological grades,
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stages, location and sex.
Results

Sixty two colon adenocarcinomas were studied. All the
specimens were from surgical colon resection. The tu-
mors were categorized as left-sided (77.41%) and right-
sided (22.58%). There were 51 cases with the histologi-
cal diagnosis of conventional adenocarcinomas (which
included 30 well-differentiated and 17 moderately-
differentiated grade and 4 poorly differentiated adeno-
carcinomas), and 10 mucinous carcinoma and one case
of signet ring carcinoma. The stages (Astler-Coller stag-
ing) of the tumors were as follows: stage A = 0, stage B,
=3, stage B, -27, stage C1 = 1, stage C2 = 25 and stage
D = 6. Because of the low number of cases in stage A
and C1 , for statistical analysis we considered the cases
as stage B (no metastases to lymph node), stage C (with
metastases to lymph node) and stage D (distant metasta-
ses). The main clinicopathological characteristics of our
patients are summarized in table 1.

Table 1. Clinicopathologic characteristics of colon cancer

cases.
Total number 62
Patients Mean age (range) 56(26-83)years
Sex Male 31
Female 31
Site Right 14
Left 48
Adenocarcinoma Conventional 51
Non-conventional 11
Grade W.D 30
M.D" 17
PD’ 4
Dukes stage A 0
B 30
C 26
D 6

W.D indicates; Well differentiated; M.D: Moderately differentiated; P.D, Poorly differenti-
ated.

Figure 1. Microvascular density in colorectal cancer specimen
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Table 2. Relationship between clinicopathologic factors and MVD .

More than median Less than median P Value
(median=28.50) (median=28.50)
Parameter n n (%) n (%)
Sex P=0.127
Male 31 13(41.9) 18(58.1)
Female 31 19(61.3) 12(38.7)
Location P=0176
Right 14 5(35.7) 9(64.3)
Left 48 27(56.3) 21(43.8)
Stage P=0.544
A 0 0 0
B 30 15(50) 15(50)
C 26 15(57.7) 11(42.3)
D 6 2(33.3) 4(66.7)
Type P=10.379
Conventional 51 25(49) 26(51)
Non-conventional 11 7(63.6) 4(36.4)
Histological grade More than Median Less than Median P Value
(Median=27.5) (Median=27.5)
n n(%) n(%) P =0.000
Well differentiated 30 6(20) 24(80)
Moderate differentiated 17 17(100) 0(0)
Poor differentiated 4 4(100) 0(0)

Any single brown-stained cell that indicates an endo-
thelial cell stained with CD34 counted as a single vessel
(Figure 1).

The median MVD for total adenocarcinoma was
28.50 but for conventional adenocarcinoma were 27.50.
A significant correlation was found between the MVD
and different grade (P = 0.000), and there was no sig-
nificant relationship between the MVD and sex, tumor
location, tumor type and stage (Table 2).

Discussion

Carcinoma of the large bowel is common in Northwest
Europe, North America, and other Anglo-Saxon areas
and low in Africa, Asia, and some parts of South Amer-
ica.

In the United States, it is by far the most common
and most curable carcinoma of the gastrointestinal tract.
During the last thirty years the occurrence of major GI
cancers has changed in Iran with sharp increase in colon
cancer, slight to moderate increase in stomach cancer
and sharp decrease in esophageal cancer (10). A similar
anatomic distribution pattern and left shift of colorectal
adenomas and cancers in Iranian population is compati-
ble with most other Asian countries (11).

The staging systems, which represent a combination

of the criteria of local extent (and lymph node involve-
ment) have proved to be a powerful way of predicting
the prognosis of patients and there is a definite relation-
ship between the microscopic grade of the tumor and its
prognosis (12), on the other hand tumor angiogenesis is
essential for carcinogenesis and facilitates the process of
tumor development and Metastasis (7).

The aim of our study was to analyze correlation be-
tween microvascular density and clinicopathologic pa-
rameter. There are many methodological differences
between studies that make their comparison difficult.
First, some authors have employed factor VIII as the
endothelial marker (4, 13), others chose either CD31 (5,
14, 15) or CD34 (6, 16). In addition some authors have
chosen patients with tumors in all Dukes stages (4, 14-
16), others have only studied certain stages.

For this reason it extremely difficult to design a
study about vascularization that could be easily com-
pared with other reports.

We performed manual counts as all the other reports
have employed this kind of measure. We chose CD34 as
a vascular marker due to its increased sensitivity.

In our study we considered a vessel to be any struc-
ture stained with the chromogen that could be separated
from adjacent vessels and stromal cells, although it did
not show a lumen.
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The microvalcular density only showed significant asso-
ciation with the histological grade (P = 0.000). The
poorly and moderately differentiated tumors had a sig-
nificantly higher number of vessels than the well-
differentiated ones. Microvascular density doesn’t have
any correlation with sex, age, localization, stage and
histological tumor type (P > 0.1). Microvascular density
may be valuable in stratifying patients in planning ap-
propriate adjuvant, antiangiogenic and antitumor anti-
body-directed therapy (9, 17-20) after surgery.
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