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ABSTRACT.Lung cancer (PBC) frequency increased alarmingly in the last decades, especially in
economically developed countries. The lymphatic microvascular density can be one of the important factors
for prognosis in patients with lung carcinomas. The aim of this study was to analysed the D2-40 and VEGF-C
expression in tumor cells and lymphatic vessels in the lung squamous cell carcinoma. Our study included a
total of 27 cases. The immunoexpression of VEGF-C and D2-40 was evaluated according to the following
score: 0 (0% positive cells), 1 (<10% positive cells), 2 (10-30% positive cells) and 3 (> 30% positive cells).
VEGF-C score ranged from 0 to 3. The score 0 was found in 7.40% of cases, score 1 in 14.81%, score 2 in
25.92% and score 3 in 51.85% of cases. The lung squamous cell lung carcinomas showed a positive D2-40
lymphatic vessel density higher in the peritumoral comparatively with the intratumoral area. They may
contribute to a better understanding of lung cancer biology and individualised therapies.
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INTRODUCTION

Lung cancer (PBC) is one of the most cancer. The role of VEGF-C in the perivascular
important and frequent malignancy, accounting more lymphatic remodeling and lymph node metastasis was
than 90% of lung tumors [1]. PBC has increased demonstrated in a variety of cancers: thyroid, prostate,
alarmingly in recent decades, especially in developed gastric, colorectal, lung [6, 7]. Some data showed that
countries economically. It is more common in urban the intratumoral lymphatic vessel density represent an
than in rural areas. The average age at diagnosis is 50 important prognostic factor of NSCLC compared with
years for men and 60 years for women [2]. If 20 years the peritumoral lymphatic vessel density, which is not
ago scientific papers recorded a male / female ratio of correlated with the prognosis [8].

9/1, nowadays it has changed to 2/1. Lung cancer is a In case of pulmonary neoplasia in a study
disease which presented the uncontrolled growth of conducted in 2006, Guo et al. [9] have demonstrated
cells in the tissues of the lungs. The majority of lung that lymphatic vascular microdensity can be one of the
cancers are primary carcinomas derived from epithelial important factors for prognosis in patients with non-
cells. small cell lung carcinomas. They showed thatVEGF-C

Lymphangiogenesis, the process leading to the and COX-2 may play an important role in tumor
development new vessels, plays a major role in local progression by stimulating lymphangiogenesis.
growth of the tumor and the development of distant Inhibition of these pathways may play an important
metastasis [3]. Tumor lymphatic vessels formation is role in the therapy of patients with non-small cell lung
dependent on lymphangiogenic growth factors carcinomas Lymphangiogenesis rates are significantly
production by tumor cells. The development of tumor higher in lung adenocarcinoma than that in squamous
vessels is stimulated by growth factors, including: cell carcinoma. VEGF-C expression is an independent
VEGF-C, platelet-derived growth factor (PDGF), prognostic  factor of stage Illa (N2) lung
fibroblast growth factor (FGF) [4, 5]. VEGF-C has the adenocarcinoma and squamous cell carcinoma [10].
central role in the regulation of lymphangiogenesis in

D2-40 expression on tumor cells was more Our study included a total of 27 cases. We
frequently seen in squamous cell carcinoma than in have investigated pulmonary samples obtained by
adenocarcinoma of the lung. In addition, D2-40 video assisted thoracoscopy surgery (VATS) from the
expression on lymphatic vessels in tumor tissues was a patients diagnosed with lung squamous cell carcinoma
statistically significant prognostic factor in squamous type, evaluated in the Clinical Hospital of Infectious
cell carcinoma [11]. Diseases and Pneumology “V Babes”, Timisoara

The aim of this study was to analysed the D2- between 2012-2014. Local ethics committee approved
40 and VEGF-C expression in tumor cells and the study protocol and informed consent was obtained
lymphatic vessels in squamous cell carcinoma type of from all patients in accordance with the World Medical
the lung. Association Declaration of Helsinki.

MATERIAL AND METHODS
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The specimens were fixed in 10% buffer
formalin for 48 hours and than paraffin embedded,
using the conventional histological procedure. The
primary processing was completely standardized, using
Shandon embedding center. From each paraffin block,
there were perfomed serial sections, 3 pum in thickness.
Sections from each case were stained with
haematoxylin-eosin (HE) method.

The immunohistochemical technique started
with dewaxing, rehydration of the sections and heat
pretreatment, the last one automatically performed with
PT Link (DakoCytomation, Denmark). Target retrieval
solution applyied for 30 minutes had pH 6
(DakoCytomation, Denmark). After endogenous
peroxidase activity blocking with 3% hydrogen
peroxide, the incubation with primary antibody:
VEGF-C, H-190 clone, dilution 1: 200, (Labvision /
Neomarkers, Fremont, CA, USA) and D2-40
(monoclonal, prediluted, Dako Cytomation) for 30
minutes at room temperature was performed.
Visualisation system was represented by EnVision
Advance. 3, 3 diaminobenzidine was used as
chromogen. For the  counterstaining  Lille’s
hematoxylin was used. The entire
immunohistochemical technique was performed with
DakoCytomation ~ Autostainer  (DakoCytomation,
Denmark). Immunoexpression of VEGF-C and D2-40

was evaluated accordlng to the foIIowmg score: 0 (0%
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positive cells), 1 (<10% positive cells), 2 (10-30%
positive cells), 3 (> 30% positive cells). Microscopic
images were taken in JPEG format using Nikon Lucia
G microscopic image analysis (Nikon, Tokyo, Japan).

RESULTS

Majority of biopsies had the cover ciliated
epithelium, under which in lamina propria constantly
appeared inflammatory infiltrate and  marked
proliferation of small blood vessels (figure 1a).

Different proliferation types were found. Thus
a compact and diffuse proliferation type, with cells
disposed in large tumors area, usually with central
necrosis was noticed. The second type was
characterized by the presence of short and branched
cords invading the stroma. The compact form of
proliferation cells had medium and large size, with
many anisocharias, anisocytosis and atypical mitoses.
They had multiples prominent nucleoli (figure 1b). In
most of the cases the cytoplasm of tumor cells was
acidophile, variable quantitatively.

In the well-differentiated squamous cell
carcinoma forms we noticed a constant presence of
keratin and parakeratin pearls (figure 1c). Some of the
well differentiated cases mimicked the aspects noticed
in the intermediate layer of the epidermis, where the
cells had chromophobe aspect.

ot

Flgure la: covering eplthellum and Iamlna propria with mfIammatory changes X200 H&E staining

Figure 1b: details of tumor cells morphology, X400, H&E staining

Figure 1c: well differentiated squamous cell carcinoma with keratin pearl, X200, H&E staining

Figure 1d: poorly differentiated carcinoma, X400, H&E staining

In the the poorly differentiated forms of squamous cell carcinoma- G3 the preveously elements, noticed in the
well differentiated type, were not found. The tumor cells showed severe anaplasia (figure 1d). Necrosis was noticed in
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almost all of the cases. It was in this group being present or over large areas of the section, or in the center of the tumor
beaches.

For the 27 cases of squamous cell carcinomas, VEGF-C score ranged from 0 to 3. Two cases (7.40%) had a
score of 0, four cases (14.81%) - score one, seven cases (25.92%) — 2 and 14 cases (51.85%), score 3. The cytoplasm
expression of VEGF C in tumor cells for different values of lead is found in figures (figure 2a, figure 2b).
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Figure 2a: Immunoexpressmn of VEGF-C in squamous cell carcinoma, score 2, X400

Figure 2b: Immunoexpression of VEGF-C in squamoous cell carcinoma, score 3, X200

Squamous cell lung carcinomas type showed a positive D2-40 lymphatic vessel density higher in peritumoral
(figure 3a) comparatively with the intratumoral area (figure 3b). The values founded for all cases were 9.73 for
peritumoral, respectively 3.83 for intratumoral area. The appearance with the highest number of lymphatic vessels
disposed perltumoral predomlnantely was noticed in all cases included in the study.
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Figura 3a: Squamous cell carcinoma, D2 40 positive limphatic vessels in the peritumoral area, X400
Figura 3b. Squamous cell carcinoma, D2-40 immunoexpression in the intratumoral area, X400
We found D2-40 expression in tumor cells. Thus, from the 27 cases of squamous cell carcinoma, 18 expressed

score 0 (0% positive tumor cells), 2 cases score 1 (<10% positive cells), 4 cases, score 2 (10-30% positive cells), 1 case

score 3 (> 30% positive cells).

DISCUSSIONS

Although studies using immunohistochemical
markers specific nodes have demonstrated intratumoral
lymphatic vessels proliferating in several tumor types,
the functional significance of intratumoral lymphatic
vessels remains controversial [12]. Was given the idea
that intratumoral lymphatic vessels are capable of
carrying tumor cells because of the high hydrostatic
pressure can compress the intratumoral vessels [12,
13]. Intratumoral lymphatic vascular density has been
reported as an important factor for poor prognosis in
many important human tumors, such as melanoma,
mammary carcinoma, endometrial, colon, lung,
ovarian, pancreatic, head and neck. Peritumoral
lymphatic vessels are vessels immediately surrounding
a tumor. It has been suggested that they may be
compressed into preexisting vessels peritumoral edge
by expanding tumor mass [14].

However, it was observed in lymphatic
endothelial cell proliferation in certain tumor types
peritumoral lymph, suggesting that these vessels may
also occur as a result of lymphangiogenesis [15, 16].
Min et al. [17], using immunohistochemical methods
identified D2-40 expression in tumor cells and
lymphatic vascular density in lung carcinomas in the
peritumoral area. For D2-40 immunoreactive tumor
cells was negative adenocarcinomas, but squamous
carcinomas 47% of cells were positive. In our study
squamous carcinomas noted in a variable proportion of
tumor cells D2-40 positive in varying degrees of
intensity between 0 and +3. The percentage of cells
positive D2-40, quantified score of between + 1 + 3
was 34.61%, compared to tumor cells did not express
D2-40 present in an amount of 65.38%.

In 2008, Kadota et al. [18], have reviewed the
density of lymphatic vessels in the vascular and



lymphatic invasion using specific antibodies in patients
with various types of non-small cell lung carcinomas.
At the same patients were followed microdensity
intratumoral vascular blood. Lymphatic vascular
density in patients with SCC was higher than those
with adenocarcinomas. Shorter survival rate was
correlated with elevated LVD and MVD.
Lymphangiogenesis  correlates ~ with  increased
lymphatic  vascular density. These observations
indicated that LVD and MVD is independent
prognostic factors in patients with non-small cell lung
carcinomas.

Type examinations and computed tomography
positron emission tomography, enable the discovery of
small lung cancer. However, even if the size is less
than 1 cm, lymph node metastasis rate is 10% [19]. It is
known that lymph node metastasis is one of the most
important prognostic factors in small cell lung
carcinomas [20]. It is therefore desirable to identify
molecular markers for the assessment of metastasis to
lymph nodes and determining the prognosis in patients
with lung carcinoma.

Data from the literature have shown a
correlation between high levels of expression of
VEGF-C and VEGFR3 and poor prognosis in non-
small cell lung carcinomas, including adenocarcinomas
[21, 22]. Other studies contradict these results [23]. A
study by Maekawa et al. [24], revealed that the
pulmonary adenocarcinomas, VEGF-C expression is
not correlated with lymph node metastasis and
prognosis. Instead, between reduced levels of VEGF-
D, metastasis and prognosis significant correlation was
observed. This may occur as a result of a possible
inhibition of the VEGF-D to induce the proliferation of
tumor factors, such as cytokines.

Cao et al. [25] observed in their study that the
level of VEGF-C was increased in bronchoalveolar
lavage fluid of patients with squamous cell carcinoma.
In our study, we observed an intense expression, score
3 in more than a half of evaluated cases.

CONCLUSIONS

Our study provided evidence that VEGF-C
and D2-40 represented risk factors for squamous cell
carcinoma of the lung. They may contribute to a better
understanding of lung cancer biology and to use
therapies in an individual manner.
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