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Introduction

Abstract

BACKGROUND: Squamous cell carcinoma (SCC) of the lower lip is a relatively rare carcinoma, with the
incidence of 1 to 2%, but it is the most common carcinoma in the oral cavity accounting for 25-30% of all
malignant oral tumours.

AIM: This study aimed to determine the role of neovascularisation in the process of tumour progression.

METHODS: We analysed the surgical specimens obtained from 60 patients with squamous cell carcinoma (SCC)
of the lower lip. The examined group consisted of 45 specimens of patients without metastasis and 15 specimens
of patients with metastasis in the regional lymph nodes. Histopathological slides were immunohistochemically
stained with an antibody against CD34 and by hematoxylin & eosin staining for routine histopathological
examination.

RESULTS: The results obtained showed a statistically significant difference in the density of neovascularisation
between groups of the SCC with different grade of differentiation (Kruskal-Wallis test: H (2, N = 60) = 30.0943, p =
0.00001). Statistical analysis also showed a significant difference in the density of vascularisation of lower lip SCC
between patients without metastasis and patients with neck metastasis (Mann-Whitney U test, p = 0.000198).
Applying Pearson’s chi-square test, we found a highly significant statistical difference in grade of SCC
differentiation in patients with and without neck metastasis (p = 0.0000).

CONCLUSION: In conclusion, the density of neoangiogenesis is increased in tumours with poorer differentiation
and in patients with neck metastasis. So, the density of neovascularisation of the primary lip SCC may predict the
tumour progression.

smaller tumours (pT1l and pT2) at the moment of
diagnosis, metastases are present in about 8% [4],

[5]. [6], [7].

Squamous cell carcinoma (SCC) of the lower
lip is a relatively rare carcinoma, which incidence
ranges between 1% and 2%, but it is the most
common carcinoma in the oral cavity accounting for
approximately 25-30% of all malignant oral tumours.
Over the last years, an increasing tendency of this
carcinoma has been observed [1], [2], [3].

Metastases in the neck lymph nodes from
SCC of the lower lip are found in less than 20% of
patients, and they are more frequent in patients with
worse neoplasm differentiation. In patients with

The density of the newly formed blood
vessels from the preexisting capillaries
(neoangiogenesis), has been examined in squamous
cell carcinoma in different locations of the body by
many authors. Neoangiogenesis as a parameter can
be a good indicator of tumour progression or its
aggressiveness, and consequently of disease
prognosis [8], [9], [10], [11].

This study aimed to determine the density of
neovascularization at the invasive front in lower lip
squamous cell carcinomas in patients with and without
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neck metastasis about the grade of neoplasm
histological differentiation. We also aimed to
determine the role of neovascularization in the
process of tumour progression, that is, in the onset of
neck metastasis.

Material and Methods

The study included surgical specimens
obtained from 60 patients with squamous cell
carcinoma of the lower lip, who underwent surgical
treatment at the University Clinic of Maxillofacial
Surgery in Skopje. This was a retrospective study, for
which purposes the archival material from the Institute
of Pathology was retrieved, paraffin blocks,
histopathological slides and histopathological reports
were used. Specimens were histopathologically
analysed at the Institute of Pathology, Medical Faculty
in Skopje.

The examined group consisted of 60
specimens of patients with squamous cell carcinoma
of the lower lip, of which 45 specimens of patients
without regional lymph nodes metastasis and 15
specimens of patients with regional lymph nodes
metastasis (Figure 1 and 2).

A B

Figure 1: a) Lower lip squamous cell carcinoma. Triangle-shaped
excision with central ulceration and crust over it; b) Side view of the
specimen; ¢) another specimen of SCC with central ulceration

The density of the blood vessels
(neoangiogenesis) in the stroma of the invasive front
of the squamous cell carcinoma was determined on
histological sections from both, the examined and the
control group of specimens. From the resection
margins of every triangle surgical excisions (60 cases)
with low lip carcinoma, a specimen of non-tumour
tissue (normal healthy tissue) was taken for the
control group.

Immunohistochemical staining was performed
with the standard procedure used at the Institute of
Pathology, Medical Faculty in Skopje, by using
Immunoperoxidase LSAB + system and specific
primary monoclonal antibodies against CD 34 DAKO,
Monoclonal Mouse Anti-Human CD 34 Classe |l Clon
QBENd 10, code M716501-2.

Figure 2: Neck lymph node with a metastatic deposit from a patient
with moderately differentiated lower lip squamous cell carcinoma
(HE 10 x 10)

Negative controls were carcinoma tissues in
which primary antibody was omitted, and positive
controls were considered carcinoma tissues with high
expression of relevant proteins.

Staining with CD34 antibody was used for
visualisation of tumour neoangiogenesis in the stroma
at the invasive neoplasm front by endothelial brown
staining cells in the blood vessels. At a magnification
of 10 x 4, areas with the highest vascular density (hot
spots) were identified, and at a magnification of 10 x
40, blood vessels were counted including groups of
proliferative endothelial cells with clearly formed
lumen in a set of 10 visual fields (Figure 3 and 4).
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Figure 3: Vascular density with immunohistochemical staining for
CD34 (10 x 4)

The analysis of histopathological sections was
made with a light microscope. Also, a standard
histopathological analysis was made of the surgical
material from histopathological sections stained with
hematoxylin-eosin. The histological results were
analysed and presented in attributive and numerical
statistical series. The results were evaluated with
modern computer methods and software package and
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tests for statistical processing: Kruskal Wallis test,
Mann Whitney U test and Pearson’s chi-square test.
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Figure 4: Visualization of vascular areas with immunohistochemical
staining for CD34 at invasive front (10 x 100) with clearly formed
lumina

Results

In this study, there were 13 out of 60 (21.7%)
female patients, with age from 65 to 75 years, mean
70.2 £ 2.9 years and 47 (78.3%) male patients with
age from 41 to 78 years, mean 66.4 + 8.5 years.

All 15 patients with a metastatic deposit in the
neck lymph nodes were men, aged 47 to 77 years,
mean age 67 + 8.2 years.

Regarding the grade of histological
differentiation of SCC in patients with and without
metastasis, the statistical analysis of data by applying
the Pearson’s chi-square test showed a highly
significant statistical difference (p = 0.0000).

Figure 5 illustrates that the largest number of
SCC in patients with metastasis were with poor
histological differentiation. In patients  without
metastasis, SCCs with well histological differentiation
were prevalent.
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Figure 5: Comparison of the number of tumours with and without
metastasis in the three groups with different grade of neoplasm
differentiation (G1, G2, G3)

The lowest vascular density (smallest mean
value) at the invasive front of the neoplasm was found
in the well-differentiated SCC of the lower lip, and the
highest in the poorly differentiated SCC of the lower

lip.

Table 1: Vascular density at the invasive front of lower lip SCC

in 60 patients about the grade of histological neoplasm
differentiation (G)
. Number of blood vessels
Density of Number of — -
vascularization cases Mean Minimum Maximum Standqrd
value value value deviation
SCC of the lower lip
G1 34 20.37 10.60 32.20 4.36
G2 12 24.90 18.60 37.30 6.27
G3 14 37.17 20.10 46.30 6.90

The mean values of vascularisation ranged
from 20.4 to 37.2 (Table 1) and showed a statistically
significant  difference in the density  of
neovascularisation between groups of carcinoma with
different grade of differentiation (Kruskal-Wallis test: H
(2, N = 60) = 30.0943, p = 0.00001) (Figure 6).
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Figure 6: Statistically significant difference in the density of
neovascularisation in lower lip SCC in 60 patients according to
histological differentiation grade (G1, G2, G3). Legend: (G1) — well-
differentiated carcinoma, (G2) - moderately differentiated
carcinoma, (G3) — poorly differentiated carcinoma
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Table 2 present
neovascularisation density in
surrounding non- tumour tissue.

Table 2: Vascular density in the invasive front of low lip SCC
and surrounding non-tumour tissue

Density of No of Mean Minimum Maximum Standard
vascularisation cases value value value deviation
Non tumor tissue 60 6.4 4.70 8.70 0.97
Scc 60 25.20 10.60 46.30 8.71

The difference between the mean values of
the vascular density in a tumour and non-tumour
tissue was statistically significant (Mann-Whitney U
TecT-z = 9.447550, p = 0.0000001).
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Table 3: Density of neovascularization in patients with neck
metastasis from primary SCC of lower lip according to the
grade of differentiation

Number of blood vessels

Number of

Parameter Mean Standard Minimum Maximum
cases P
value deviation value value
G1 1 17.40 / 17.40 17.40
G2 3 27.13 9.08 19.80 37.30
G3 11 37.26 7.64 20.10 46.30

Table 3 and 4 present the values of
neovascularisation (number of counted vascular
spaces) at the invasive neoplasm front in patients with
and without neck metastasis.

Table 4: Density of neovascularisation in patients without neck
metastasis from primary SCC of lower lip according to the
grade of differentiation

Number of blood vessels

Number of

Parameter Mean Standard Minimum Maximum
cases P
value deviation value value
G1 33 20.46 4.39 10.60 32.20
G2 9 24.16 5.57 18.60 36.70
G3 3 36.86 4.17 32.10 39.90

The statistical analysis showed a significant
difference in the density of vascularisation of lower lip
SCC between neoplasms of patients without
metastasis and neoplasms of patients with neck
metastasis (Mann-Whitney U test, p = 0.000198)
(Figure 7).
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Figure 7: Statistically significant difference between vascular
density in lower lip SCC in neoplasms without metastasis and
neoplasms with metastasis

Discussion

Oral squamous cell carcinoma accounts for
95% of all forms of carcinomas that appear in the
region of the head and neck. Squamous cell
carcinoma is the most common carcinoma of the oral
cavity, and the lower lip carcinoma is the most
common carcinoma in the oral cavity [12]. Metastatic
deposits in the regional lymph nodes are a predictive

and prognostic parameter in patients with squamous
cell carcinoma of the lower lip [13].

Metastases are less frequent in patients with
a well-differentiated tumour (about 5%) than in
patients with undifferentiated carcinomas (20%). Early
detection of this carcinoma is important for obtaining
esthetic and functional postoperative results and for
favourable prognosis in patients [7].

Prognosis of squamous cell carcinoma of the
lower lip depends on several factors, which include
exposure to various risk factors and their
combinations [4], stage of the disease [14], size of the
tumor [15], presence of metastasis in the regional
lymph nodes, different histological variables such as
tumor grade, maximal thickness, perineural invasion
and proteins expression [16], as well as other factors
including surgical criteria [4]. The microvascular
density of neoplasms is one of the histological
elements that have been investigated in squamous
cell carcinoma, but also other malignant neoplasms,
aimed at early prevention of metastasis development
and poor prognosis in patients with malignancies [17].

It has been determined that microvascular
density (MVD) in tumours from the oral cavity does
not differ significantly between oral mucosa and
epithelial dysplasia, but is significantly increased in
the tumour tissue. Also, it has been demonstrated that
there is no expression of angiogenetic factors in the
oral mucosa, but it is expressed in the tumour tissue
and is in correlation with microvascular density, T
status, tumour differentiation and grade of invasion
[18]. Several studies that have examined MVD in a
tumour have shown that it is higher in the tumour
tissue than in the controls, it is a risk factor for the
onset of metastasis [19], is in correlation with the
grade of differentiation (G) and the onset of nodal
metastasis [10]. Some authors consider that
neoangiogenesis happens in the early phase of the
development and its density is parallel to tumour
progression [8].

Li C at al., reported that MVD was related to T
status, stage of invasion and tumour differentiation as
we also have found considering tumour differentiation
[18]. Sedivy R at a.,| analyzing expression of vascular
endothelial growth factor-C in correlation with MVD
and the nodal status in oral SCC cell cancer reported
that MVD (lymphatic and blood) results in a higher risk
for cervical lymph node metastasis and that the
angiogenetic effect of VEGF-C may also favour the
onset of late Iymphatic and haematogenous
metastases [19]. These findings correspond to our
findings that MDV predict the onset of neck nodal
metastasis.

In this study, the density of neovascularisation
was statistically significantly higher in carcinomas with
a higher grade G3 of differentiation (poorly
differentiated neoplasms) compared to those with a
lower grade G1 (well-differentiated neoplasms) as well
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as in patients with neck metastasis compared to those
without neck metastasis.

In conclusion, the density of neoangiogenesis
is increased in tumours with poorer differentiation and
in patients with neck metastasis. So, the density of
neovascularisation of the primary lip SCC may predict
the tumour progression.
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