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ABSTRACT

INTRODUCTION: Oral squamous cell carcinoma (OSCC) accounts for more than 90% of all oral cancers. Despite advances in the
approach to locally advanced disease, about 50% of the tumors will recur. Fifty percent of patients present nodal involvement that is
detectable during diagnosis. Of this group, less than 40% survive after five years, compared with a 90% survival rate for patients without
metastasis. If the lesion is detected at an early stage and treated effectively, the survival rate could exceed 50%. Many retrospective studies
have shown that microvessel density (MVD) could represent a valid independent prognostic factor for the overall survival. The blood vessel
density may constitute a relevant parameter for determining the prognosis and guiding biological treatments for aggressive OSCC
OBJECTIVES: To assess the MVD using CD34 in lymph node positive and negative cases and to correlate the results with the lymph node
status.

MATERIALS AND METHODS: MVD was calculated in 22 surgical specimens taken from OSCC patients. Biopsies were taken from the
primary tumor of eleven cases proved to have positive lymph node and eleven cases with negative lymph nodes. Immunohistochemical
(IHC) staining was performed using a Labeled Strept-Avidin Biotin complex method (LSAB), using the CD34 antibody.

RESULTS: OSCC biopsies showed immunoreactivity to CD34, the difference between the mean MVD and lymph node status was
significantly correlated. No significant relation with the histological grade site was found.

CONCLUSIONS: MVD was significantly correlated with lymph node status and it could be used as an indicator for progression and early

metastasis of OSCC. But, no correlation was found between the MVD and the histological grading.
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INTRODUCTION

Head and neck cancer (HNC) is the sixth most common
cancer with 500,000 cases diagnosed per year worldwide
(1). Despite advances in the approach to locally advanced
disease, about 50% of patients may relapse (2). Fifty
percent of patients present nodal involvement that is
detectable at the moment of diagnosis. Of this group;.less
than 40% of the patients survive after five years, compared
to a 90% survival rate for patients without metastasis.
Therefore, the existence of nodal metastasis decreases the
survival rate by 50% (3, 4).

Classic therapeutic modalities of oral squamous cell
carcinoma (OSCC) include surgery, radiotherapy, and/or
chemotherapy. Although some progress in these treatment
methods has occurred, OSCC still shows significant
mortality rates (5). If lesions are detected at-an early stage
and treated effectively, the 5-year survival rate of OSCC
patients could exceed 50%. Therefore, an understanding of
the molecular mechanisms involved in OSCC progression
would be helpful to attain early detection and develop
more effective treatments (6).

Angiogenesis is defined as the growth of new
capillaries from preexisting blood vessels. It is observed in
wound healing, reproduction, immune reactions and other
diseases such as proliferative retinopathies, age-related
macular degeneration, and rheumatoid arthritis (7, 8).

Within the tumors, development and metastasis require
the induction of angiogenesis from a pre-existing vascular
network, which guarantees the delivery of oxygen,
nutrients and growth factors (9). For this reason, tumors
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with a higher vessel density seem to show a growth
advantage and to progress earlier than the tumors with a
poor vascularbackground (10).

Many retrospective studies have shown that the
microvessel density (MVD) could represent a valid
independent prognostic factor for the overall survival.
Furthermore, a significant correlation between high
intratumoral micro vascularization, the presence of
metastasis and poor prognosis was detected (11-14).

The anti-CD34 antibody is a monoclonal antibody that
recognizes a cell-surface antigen of approximately 110
kDa that is expressed selectively in human hematopoietic
progenitor cells and in the vascular endothelium (15).

It was found that CD34 may enhance the proliferation
and block the differentiation of stem or progenitor cells,
and promote lymphocyte adhesion to vascular endothelium
in lymphoid tissues (16). The exact function of CD34 has
not yet been determined (17).

The presence and density of blood vessels in OSCC
tissues should play a key role in the progression, dis-
semination and metastasis of these tumors. However, the
evidence is still insufficient (18).

The aim of the present work was to assess the
microvessel density in the primary tumor of lymph node
positive and negative OSCC cases and to correlate it with
the lymph node status.

MATERIALS AND METHODS
The present study was performed in the Faculty of
Dentistry, Alexandria University after gaining the approval
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of the Research Ethics Committee. Twenty-two OSCC
patients collected from the Cranio-Maxillofacial and
Plastic Surgery Department were included. Biopsies were
taken from the primary tumor of eleven cases proved to
have positive lymph node and eleven cases with negative
lymph  nodes. The biopsies were  confirmed
histopathologically in the Oral Pathology Department at
the Faculty of Dentistry, Alexandria University. Patients
who presented any signs of active infection, autoimmune
diseases, or having a history of radiotherapy,
chemotherapy or other cancers were excluded from the
study.

The specimens were fixed in 10% neutral buffered
formalin, processed and embedded in paraffin wax using
the conventional procedures. Serial sections of 3-4 pum
thickness were placed on glass slides and stained using
Hematoxylin and Eosin (H&E). Immunohistochemical
(IHC) staining using the CD34 antibody (US Biological,
USA) was also performed using the Labeled Strept-
Avidin Biotin complex method (LSAB) (19). The sections
were then examined and the microvessel density was
calculated by the image analyzer computer system using
Olympus BX41 (Tokyo, Japan).

Statistical analysis

The difference in the mean microvessel density (MVD) in
OSCC cases with positive and negative lymph nodes was
estimated using student (t) test.

A (P) value less than 0.05 was considered significant.
The values were given as a mean value + SD (standard
deviation).

RESULTS

Clinical Results

The demographic data of the patients included in the
current study are shown in Table 1. In the present study,
22 patients with OSCC were included. The patients’ age
ranged between 35 and 76 years. Twelve patients (54.54%)
were males and ten patients (45.45%) were females.

Table 1:Distribution of the studied OSCC cases according
to demographic data.

(n=22) %
Age
<60 12 54.54
>60 10 45.45
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Min. — Max. 35-76
Mean + SD. 57.9+10.9
Median 59.5
Gender
Male 12 54.54
Female 10 45.45

Clinical Variants

Ulcerative 19 86.36
Leukoplakic 2 9
Exophytic 1 454
Lymph node metastasis 50
Positive 11
. 50
Negative 11

The most common site of occurrence was the lateral
side of the tongue (45.45%). The second common site of
OSCC was the buccal mucosa (27.2%), followed by the
alveolar mucosa (9%). Finally, the floor of the mouth, and
the ventral surface of the tongue, the tip of the tongue and
the palate were the least occurring site (4.5%) for each.

Out of the 22 studied cases, 19 (86.36%) were
ulcerative lesions, while 2 cases (9%) were presented as
white patches. In addition, 1 case (4.54%) was exophytic
forming fungating mass.

Histopathological Results

The microscopical examination revealed that 82% of the
cases were moderatly differentiated. Each of the well and
poorly differentiated squamous cell carcinoma accounted
for 9% of the cases.

Immunohistochemical Results

All the studied cases (100%) showed immunoreactivity to
CD34 antibody. The endothelial lining of the blood vessels
was strongly stained with the antibody CD34 whereas the
lymph vessels showed no immunolabeling. (Figure 1 and 2)

Figure 1: Moderatly differentiated OSCC revealing the specifity
of CD34 to blood vessels. notice the negative immunolabling of
the neighboring lymph vessel which is filled with lymph(Arrow).
(Immuno stain of cd34 x 400).
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Figure 2: Moderately differentiated OSCC showing large blood
vessel surrounded by a large number of smaller ones. notice the
specific CD34 staining of the endothelial lining (Arrow).
(Immuno stain of cd34 x400).

Collapsed, tortuous, small vessels were observed in the
tumor stroma and immersed between the tumor cells
(intra-tumoral). In contrast, the vessels located at the edge
of the tumors were often enlarged and dilated (peri-
tumoral).

In the present work, it was interesting to_observe
microscopically the invasion of the malignant epithelial
cells into the surrounding structures. This includes the
skeletal muscles, nerves, fat cells and blood vessels
(Figure 3

Figure 3: Moderately differentiated OSCC showing epithelial
cell nest in close vicinity to a stained blood vessel filled with
RBCs (Arrow). (Immuno stain of cd34 x400).

The average number of the blood vessels per mm2
(MVD) for the lymph node positive OSCC cases was
49.77 £ 10.66. while it was 25.27 % 3.32 for the lymph
node negative cases.

Regarding the histological grading, the number of
vessels in the well differentiated OSCC cases was
relatively lesser than the moderately differentiated cases.
On the other hand, the poorly differentiated cases had
greater number of vessel than the moderately differentiated
cases (Figure 4,5 and 6).
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Figure 4: Well differentiated OSCC with negative lymph node
showing few number of stained blood vessels in the stroma
between the keratin and epithelial pearls (Immuno stain of cd34 x
100).

Figure 5: Moderately differentiated OSCC with negative lymph
node showing increased number of small irregular stained blood
vessels between cell nests (Immuno stain of cd34 x 100).

h v jor e g ) e E’ ¥ Y
igure 6: Poorly differentiated OSCC with  positive  lymph
node revealing numerous number of small collapsed tortuous
stained blood vessels between the tumor cells (Immuno stain of
cd34 x 100).

Microvessel density correlation with the lymph node
status of OSCC

The difference in the mean microvessel density (CD34)
between the lymph node positive and negative groups
revealed statistical significance at (P<0.05) using student t-
test. (Tables 2)

Table 2: Comparison between the two studied groups with MVD.
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Lymph node status

Negative Positive
(n=11) (n=11)

MVD

38.50 -
71.50
49.77 +
10.66

Min. — Max. 21.50-33.0

Mean + SD. 25.27+3.32

Median 25.0 49.0

t, p: tand p values for Student t-test for comparing between the
two groups
*: Statistically significant at p < 0.05

Microvessel density correlation with the histological
grading of OSCC

There was no significant difference between microvessel
density in the well, moderate and poorly differentiated
groups and the histological grading of the tumor using
ANOVA test (Table 3).

Table 3: Relation between MVD with the histological grading.

Grade

Moderat
e
(n=18)

MVD

Min. — 21.50 -
Max. 65.0

Mean + 36.61 +
SD. 13.49

Median 33.0
F,p: F and p values for ANOVA test

DISCUSSION

The proliferation, invasion and. metastasis of many cancers
are angiogenic dependent; they require neovascularization
to grow beyond 1Imm  (20). The degree of
neovascularization can ' be measured by microvessel
density. This method was developed by Weidner et al.
(13), by using factor VIII that stains .mainly mature
vessels. Recent antibodies are used now to react not only
with normal vessels but also ‘with newly formed vessels
trapped within tumour tissues and‘are thus referred to as
pan endothelial markers. CD34 which has been used in the
present study, is one of such antibodies (21, 22).

It has been found, in different types of human solid
tumors that highly vascularized tumors have a significantly
higher locoregional LN metastasis than~ the poorly
vascularized tumors (23).

Increased MVD values reportedly are associated with
metastasis, advanced tumor stage, and a poor prognosis in
many kinds of malignancies (24-26). The first quantitative
evidence that angiogenesis in tumors can predict the
probability of metastasis has been reported for melanoma
(27). However, some reports were unable to find a relation
between tumor prognosis and MVD (28,29). On the other
hand, another study has found an association with high
MVD and better prognosis (30).

The current data showed that MVD was correlated
positively with lymph node involvement, which was in
accordance with Miyahara et al. (19). This finding implies
that high MVD values may predict more aggressive tumor
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behavior in OSCC and lymph node metastasis. On the
other hand, another study found no correlation between the
MVD and any clinicopathological parameters (31).

Differences between various studies could be due to
different antibodies used (CD 31, CD 34 and factor VIII)
by authors to define endothelium and different
methodologies used in assessment of various parameters
besides interobserver variation. This was in agreement
with Astekar et al. (32), who also mentioned that the
differences between immunohistochemical protocols, like
selection of the paraffin block, level of section within the
tissue block, that is, superficial or deep and variability in
the selection of hot spot identification may contribute to
the variation of the results amongst different researchers.
In addition, the lack of a standardized direct method to
measure angiogenesis as a factor was reported by Tae et al
(33).

In the present study, it was found that no significant
associations were observed between MVD and the
histologic grade. This finding was consistent with some
authors (34,35) (P>0.05). they also confirmed that
carcinomas present substantial heterogeneity in their
vascularity.

On the other hand, in some studies the microvessel
density was observed to be higher when OSSC was less
differentiated (36,37). This could be attributed to the
differences in patient selection, methodology, and the
different anatomic sites included in.the analysis (38).

The results of the current study support the possibility
that MVD could be used as a prognostic factor. Further
studies using angiogenesis inhibitors may form an
important component of therapeutic strategies aiming
invasive metastatic OSCC. Secondly, it may become
possible to interfere with initial tumor development by
blocking the angiogenic switch that precedes the
progression to.invasive cancer (39).

CONCLUSION

MVD was significantly correlated with lymph node status
and. it could be used as an indicator for progression and
early metastasis of OSCC. While, no correlation was found
between the MVD and the histological grading.
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