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Abstract

Background: Dendritic cells are important keyplayers of various malignant tumors but less studied in laryngeal malignancies. We assessed
the immunohistochemical expression and distribution of dendritic cells in different types of laryngeal carcinomas and tried to find if they
could influence evolution and prognosis of such malignancies. Materials and Methods: Immunohistochemistry was applied on 49 laryngeal
tumors. Dendritic cells were identified by using S100 protein staining. The specimens were then evaluated for dendritic cells presence,
number and distribution. Results: S100 positive cells were identified in all cases of squamous cell carcinoma, being absent in the case of
adenoid cell carcinoma. Squamous cells carcinomas had the highest numbers of S100 positive cells. For them, we encountered an inverse
correlation between peri- and intra-tumor S100 positive cells density. Intraepithelial dendritic cells density was lower for undifferentiated
squamous cell carcinoma, also as for stroma of well-differentiated squamous cell carcinoma. Poorly differentiated carcinoma had a higher
density of stromal S100 positive cells. S100 positive cells were identified in tumor area with squamous differentiation in all cases, and in
peritumor area in 41 cases (83.67%). S100 positive cells density was correlated with tumor grade but not with invasion. Conclusions:
Taking together, our results suggest that migration of stromal dendritic cells inside tumor areas could be an important component of the
antitumor immune response induction and thus, S100 positive dendritic cells may be considered as a favorable prognostic factor in laryngeal

carcinomas.
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& Introduction

Immunologic therapies have shown promise results
in the management of several tumor types on
experimental animal models and clinical trials [1-4].
Molecular mechanisms concerning the dendritic cells
involvement in antitumor immune response remain
controversial, despite of a large number of studies
published in the field [5-9]. It seems that dendritic cells
are involved not only in the antitumor immune response,
but also in other pathogenic mechanisms of malignancies
as tumor angiogenesis [10], invasion [11] and metastasis
[12,13].

Laryngeal cancer is still a tumor condition with
unpredictable evolution and prognosis. In the last years,
histopathology [14], grading and tumor angiogenesis
[15] have been investigated as a potential prognostic
and therapeutic factors. The data found in the literature
is far to be convincible and thus, a more accurate
and fine approach of laryngeal malignancies is needed.
Because of these reasons, new directions in the laryngeal
cancer research have been followed. The immunologic
concept of laryngeal tumor development, invasion and
metastasis is relatively new and less studied. Dendritic
cells are cellular components of the normal laryngeal
stratified squamous epithelium and also can be found
in metaplastic epithelium. Thus, their presence in the
tumor epithelium from laryngeal carcinoma is not a
surprise as other authors already stated [16, 17]. Despite

of these evidences, few studies suggested a potential
involvement of dendritic cells in the laryngeal cancer
development and progression and highlighted their
potential prognostic and therapeutic role for this type of
malignancy [18, 19].

For laryngeal cancer, dynamic feature of dendritic
cells, their ability to migrate and to change in number
and molecular phenotype included them as a potential
prognostic factor for patients with and without metastasis
[20, 21].

Except few studies, which detected molecular features
of laryngeal dendritic cells, many researchers prefer
immunohistochemistry for their assessment because of a
proper correlation between morphology, dendritic cells
distribution, density and variability. Also, few studies
about dendritic cells were done by their assessment on
paraffin embedding human specimens compared with
in vitro models and animal tumor model.

Based on previous evidences, our study assessed
peritumor and intratumor S100 positive dendritic cells
and correlate with invasion, grade, and histopathology
and we tried to highlight the dendritic cells prognostic
impact.

= Materials and Methods

We selected for present study 49 retrospective cases
of laryngeal tumors previously obtained by laryngectomy
(total or fronto-lateral) or removed by endoscopic
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technique. Paraffin-embedded specimens were sliced
by Thermo Shandon automated Microtome and we
obtained 5-pm serial sections for each case. Modified
Broders system grading was applied on Hematoxylin
and FEosin stained slides. Additional sections were
immunostained for S100 protein (polyclonal, prediluted,
DakoCytomation, Carpinteria, USA). Incubation with
primary antibodies for 30 minutes at room temperature
was followed by labeled Streptavidin—Biotin system
(LSAB+) working system. The final reaction product
was identified with 3,3’-diaminobenzidine. Counterstain
was performed by using modified Lillie’ Hematoxylin.
The nuclei were stained with modified Lillie’s
Hematoxylin. To avoid overestimation of S100 positive
cells, we performed CD68 macrophages specific
immunostain for the each specimens by applying the
same method. Nerve was used as positive control
and the nuclear and cytoplasmic positive distribution
was assessed. All steps of the immunohistochemical
procedure were performed in an automated manner with
DakoAutostainer System.

Evaluation of S100 positive cell density has been
performed in tumor and peritumor area using “hot-spot”
method, at X400 magnification. Only cells with S100
positive identifiable branched bodies were quantified;
isolated branches were excluded. Positive signals were
counted in an automated manner by using Lucia G
software (Nikon), choosing for each case three fields of
tumor and area with the highest cell density.

Images were captured with Nikon Eclipse E600
microscope camera, recorded in JPEG format and
processed by microscopic image analyzer. The presence
of dendritic cells was correlated with inflammatory
infiltrate. Inflammatory infiltrate was quantified absent,
rare, moderate or high.

= Results

On Hematoxylin and Eosin stained specimens,
we found leukoplasia in three (6.12%) cases, in situ
carcinoma for one (2.04%) case, one (2.04%) case of
adenoid cell carcinoma, and squamous cell carcinoma in
44 (89.79%) cases. The malignant lesions were graded
as G1 — 12 (24.48%) cases, G2 — 24 (48.97%) cases,
and G3 — eight (16.32%) cases.

In the normal stratified squamous non-cornified
epithelium adjacent to the tumor, S100 positive dendritic
cells bodies were distributed in the suprabasal layer,
sending branches to the upper basal epithelial layers.
The mean value of dendritic cells density inside the
normal epithelial area was 12.66/field x400. In cases of
leukoplasia the number and morphology of S100 positive
dendritic cells were similar with those from normal
squamous stratified epithelium (Figure 1a). A significant
decrease of intraepithelial dendritic cells number was
noticed in case of in situ carcinoma (mean 9/field x400).
Also, peritumor stroma of in situ carcinoma lacked
dendritic cells (Figure 1b).

S100 protein positive cells were identified in all
cases of squamous cell carcinoma, being absent in the
case of adenoid cell carcinoma. S100 positive dendritic
cells varied in number and size, most of them being
of medium size with intensely branched cytoplasmic

processes (Figure 1¢). For squamous cell carcinoma, the
highest numbers of S100 positive dendritic cells was
noticed inside malignant epithelial areas (Figure 1d), and
also, mixed with keratosic pearls of well-differentiated
type. Small dendritic cells with short but well-branched
processes were found in less number (mean 5.6/field
x400) inside tumor areas of undifferentiated squamous
cell. Stromal-positive dendritic cells showed a particular
distribution and density according with histopathologic
type of laryngeal cancer.

An inverse correlation has been found between
peritumor and intratumor dendritic cells density in
squamous cell carcinoma type. S100 stromal positive
dendritic cells were rare in well differentiate carcinoma,
and numerous in poor differentiate carcinoma (4.75 vs.
8.55). These cells had less evident dendritic morphology,
being observed as isolated or grouped cells surrounding
malignant epithelial areas (Figure 2, a and b).

Inflammatory infiltrate represented a constant
finding when we assessed peritumor S100 positive cells,
especially in cases with a high-density of stromal dendritic
cells. Stromal tissue surrounding necrotic tumor areas
was free of S100 positive dendritic cells in all cases.
Immunostaining for CD68 was used in the quantification
of stromal dendritic cells to differentiate between oval
or polygonal in shape non-branched macrophages and
peritumor dendritic cells. This method certified us the
predominance of dendritic cells in the stromal component
around the tumor areas.

Variations have been found concerning the dendritic
cells density for malignant epithelial areas with a
different tumor grade. High dendritic cells density was
significantly correlated with G2 tumor areas, while,
low density or absence of them was observed in G3
malignant laryngeal tumor. By this finding, an indirect
relationship between dendritic cells and tumor grade has
been suggested for laryngeal carcinomas.

=& Discussion

Forty-three out of 27 000 articles found in the
literature about laryngeal cancer, reported the role of
dendritic cells in its progression, invasion and metastasis
and, of them, few described a correlation between
dendritic cells and prognosis.

The neglected quantification of number, distribution
and morphology of dendritic cells in normal stratified
squamous epithelium of the larynx delayed the
appearance of evidences concerning dendritic cells role
in the pathogenesis of laryngeal premalignant lesions or
early stages of its malignant progression. Between 1995
and 2008, three articles suggested the role of dendritic
cells in premalignant lesions of the larynx [22-24],
but, until now, their role has not been certified. The lack
of dendritic cells from stroma surrounding in situ
carcinoma from our study, together with the decrease of
intraepithelial dendritic cells number, partially correlate
with previous studies and strongly support the hypothesis
that premalignant and in situ lesions of laryngeal
epithelium are ineffective monitoring by the immune
system and, this, could be, a clue in the progression
from premalignant stage to malignant transformation of
the larynx epithelium [23].
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Figure 1 — Variable distribution of S100 positive dendritic cells in laryngeal lesions. Leukoplasia, S100 protein
positive cell suprabasal distribution (a, %400). In situ carcinoma — small number of positive dendritic cells inside
epithelial area (b, X400). Branched, medium size dendritic cells in malignant epithelial areas and stroma of a squamous
cell carcinoma (c, *400). High number of S100 positive cells in intratumor area of squamous cell carcinoma (d x400).
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Figure 2 — Isolated (a, x400) and grouped (b, X400) S100 postttve dendrtttc cells cells mstde the tnﬂammatory infiltrate

surrounding tumor epithelial areas.

We found here differences concerning the presence,
distribution and number of dendritic cells between
different histopathologic types of laryngeal cancer. This
finding was also reported by several papers [14, 18-20]
but, none of them explained the mechanism by which
these differences appear. The prevalence of dendritic
cells in squamous cell carcinoma types both inside tumor
areas and peritumor stromal component suggests a
particular molecular profile of squamous cell carcinoma
compared with other histopathologic entities. Few
molecular signals of dendritic cells variability have

been studied. Among them, matrix metalloproteinase-9,
survivin, TIMPs and p63 were recently highlighted [25—
27]. Together with therapeutic fails and poor prognosis,
variability of dendritic cells among different types
of laryngeal cancer strongly suggest the need for a
molecular classification of laryngeal cancer in addition
to conventional one, as a more efficient support for
therapeutic approach and for improving long-term
prognosis and survival. Migration of dendritic cells
around tumor epithelial areas observed in poorly
differentiated carcinoma may suggest a change of tumor
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cells phenotype by acquisition of new tumor antigens
able to activate new immunogenic cascade as a defense
against tumor condition.

Inflammation is one of the most prominent component
of the tumor microenvironment. In the early stages of
laryngeal cancer, increased stromal chronic inflammation
correlates with improved disease outcome [28]. Our
data about the presence of inflammatory infiltrate in
almost all cases with high number of peritumor S100
positive dendritic cells together with their absence in
the stroma around necrotic tumor areas, sustain the
interplay between tumor cells and dendritic cells in the
development and progression of the laryngeal cancer
by an unknown mechanisms at present time. Another
important field less studied for laryngeal tumors is
represented by the involvement of dendritic cells in the
progression of viral induced malignancies of the larynx
[29].

& Conclusions

Present paper reported particular aspects of dendritic
cells distribution and density according with histo-
pathologic types of laryngeal cancer. Assessment of both
intratumor and peritumor dendritic cells morphology
and density is mandatory for a better understanding of
dendritic cells role in laryngeal cancer and suggested
the presence of a dynamic population of dendritic cells
specific for each type of laryngeal carcinoma. There is
no correlation between S100 positive dendritic cell
density and invasion level, but an important correlation
was observed with G2 and G3 tumor grade. The presence
of S100 positive dendritic cells may be considered
as favorable prognostic factor in certain subtypes of
laryngeal cancer, being still controversial for others.
A potential ineffective immune defense suggested by
low number of dendritic cells found in preinvasive stages
of laryngeal cancer in the present study could be an
important step in the development of new DCs based
targeted therapies to improve the prognosis and survival
of the patients with laryngeal cancer.
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