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In situ characterization of B- and
T-lymphocytes in basal cell carcinoma
of the head and neck region
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ABSTRACT Twenty cases of basal cell carcinoma (BCC) of the head and neck region were exam-
ined immunohistochemically for the detection of T- and B-lymphocytes. The results showed that
the dense lymphocytic infiltrate surrounding neoplastic cells of BCC consisted chiefly of T-lym-
phocytes. The lymphocytic infiltrate revealed in parts a pattern of a small iymphocytic follicle with
peripherally situated T cells and central B cells. The predominance of T-lymphocytes in BCC sug-
gests a local cell-mediated immune response. However, the presence of B-lymphocytes indicates
a possible humoral immune reaction. T cells may be responsible for regulating the proliferation,
and thus the growth, of malignant epithelial celis in BCC.

La caractérisation in situ des lymphocytes B et T dans les carcinomes basocellulaires de la
région de la téte et du cou

RESUME Vingt cas de carcinomes basocellulaires de |a région de la téte et du cou ont fait 'objet
d’'un examen immunchistochimique pour la détection des lymphocytes T et B. Les résultats ont
montré que les infiltrats lymphocytaires denses qui entourent les cellules néoplasiques des carci-
nomes basocellulaires étaient constitués principalement de lymphocytes T. Les infiltrats lympho-
cytaires présentaient, dans certaines parties, 'aspect d'un petit follicule lymphocylaire avec des
lymphocytes T a la périphérie et des lymphocytes B au centre. La prédominance des lymphocytes
T dans les carcinomes basocellulaires suggére une réponse immunitaire a médiation cellulaire
locale. Toutefois, la présence de lymphocytes B indique une réaction immunitaire humorale pos-
sible. Les lymphaocytes T pourraient étre responsables de la régulation de la prolifération, et donc
de la croissance, des cellules épithéliales malignes dans les carcinomes basocellulaires.
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Introduction

Basal cell carcinoma (BCC) is a malignant
epithelial neoplasm and is the most com-
mon cancer in the head and neck region.
Although it is a slow growing tumour that
rarely metastasizes, it is capable of causing
extensive local tissue destruction [f]. It is
primarily recognized as a skin neoplasm;
however, occasional cases of BCC arising
on the oral mucous membrane have been
reported [2—4]. The tumour is most com-
mon on those parts of the skin exposed to
sunlight, which is thought to be a possible
etivlogical factor [/]. The majority of the
reported cases arise on the face and neck,
particularly on the nose, cheek and nasola-
bial fuld [5].

BCC of the skin is generally believed to
arise from the basal cell layer of the epithe-
lium associated with epidermal adnexal
structures. The origin of the oral cases is
still uncertain, but the carcinoma is thought
to arise from pluripotential cells in the bas-
al layer or from heterotropic sebaceous
glands [2].

Lymphocytic infiltration of the tumour
tissue in BCC is a commonly observed mi-
croscopic finding and is regarded as evi-
dence of a “host versus tumour”
immunological response [6,7]. It could be
of importance to identify the immunologi-
cally competent cells among the mononu-
clear cell infiltration as they might signify
an immunological reaction around the tu-
mour. However, the in situe phenotype iden-
tification of the two main cells of the
immune system cannot be reliably done on
morphelogical grounds as they are mor-
phologically identical [8]. Immunohis-
tochemical techniques using monoclonal
antibody recognition of B and T cells have
been shown to solve this problem in vari-
ous pathological conditions [9-1]].

In order to gain more insight into the tu-
mour-host relationship, the present study
was conducted to characterize the in situ
phenotype of the lymphocytic infiltrate sur-
rounding tumour tissue of BCC through the
use of monoclonal antibodies against B and
T cell populations.

Materials and methods

Selection of cases

Twenty cases of BCC of the head and neck
region were retrieved from the records of
the Oral Pathology Department, Faculty of
Dentistry, Tanta University and the Pathol-
ogy Department, Faculty of Medicine,
Mansoura University. The retrospectively
studied cases were obtained from speci-
mens that were conventionally embedded
in paraffin blocks.

Sections of 3—4 pm thickness were de-
paraffinized, rehydrated and stained with
hacmatoxylin and eosin (H&E} for re-eval-
vation.

Immunohistochemical staining

Sequential serial paraffin sections from
each specimen were prepared for immuno-
histochemical staining using an avidin bi-

otin-complex (ABC) technique [/2].

Meonoclonal antibodies

For each case, primary monoclonal anti-
bodies directed against T- and B-lympho-
cytes diluted to 1:25 were applied to two
separate slides,

Positive and negative controls

As positive controls, paraffin sections ob-
tained from a case of inflamed hyperplastic
lymphadenitis were used as a guide in eval-
uating any false negative results. Serial sec-
tions served as negative controls and were
employed with cach batch by omitting the
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primary antibody and replacing it with non-
immune swine serum to help evaluate any
false positive results,

Resuits

The present study examined 20 cases of
BCC (16 men and 4 women): the ages
ranged from 38 to 73 years, with a mean
age of 56.8 years. The lesions were found
on the nose (9 cases). lower lip (5 cases),
the region of the inner canthus of the eye
(4 cases) and the cheek (2 cases).

Histopathological findings

The tumour tissue was chiefly composed of
islands and strands of malignant epithelial
cells invading the underlying connective
tissue. The islands were formed of uni-
formly dark stained cells with hasophilic
cytoplasm. The peripheral cells often
showed a palisading arrangement (Fig-
ure 1). Some cases revealed areas of cystic
changes within the clumps of tumour cells
(Figure 2). The connective tissue was infii-
trated with mononuclear inflammatory
cells containing scarce plasma cells (Fig-
urel).

immunohistochemical findings
All cases of BCC included in the present
study revealed positive staining with each
of the employed markers separately, i.e. on
two different slides. The positive immuno-
staining for either B or T phenotype was
identified as a reddish-brown intracytoplas-
mic reaction product. The recognized B and
T cells revealed variable distribution in the
tissue involved. Positively stained cells for
each phenotype were present at variable fre-
quencies, which was evaluated according to
an arbitrary semiquantitative method.

As summarized in Table 1, the positive-
ly stained T-lymphocytes identified were

Table 1 Semiguantitative evaluation of the
relative frequency of B- and T- lymphocytes
in the mononuclear infiltrate

Phenotype + + +++
Ne. % No. % No %

B(n=20) 14 70 6 30 - -
T(h=20) - - 3 15 17 85

+ = relalively rare reactive cells
++ = common
+++ = NLUMErous

numerous in the mononuclear infiltrate in
most of the cases examined (85%) (Fig-
ure 3), whereas the positively stained cells
identified of the B cell phenotype were rel-
atively rarc in a large percentage of the cas-
s (70%) (Figure 4).

The T-lymphocytes identified were
found mainly as irregularly dispersed focal
aggregates in between the tumour tissue
(Figure 5); some aggregates were found in
closc proximity to tumour cells (Figures 6
and 7). T cells could frequently be detected
interepithelially among the neoplastic cells
(Figurc 8). Wherever a follicular pattern of
lymphoid tissue was found, the T cells were
localized peripherally (Figure 5).

The positive B-lymphocytes were dis-
tributed in the form of a small aggregation
in the connective tissue stroma (Figure 9).
In some fields, the positively stained
B cells were found as focal collections near
to tumour tissue (Figure 10) or even the tu-
mour islands (Figure 11). Among follicular
collections of mononuclear cell infiltra-
tions, the immunoreactive B-lymphocytes
exhibited the central position (Figure 12).

Discussion

In the present study, the use of monoclonal
antibodies by the immunohistochemical
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technique made it possible to differentiate
between T and B cells in the lymphocytic
infiltrate in paraffin tissue sections. This is
not possible with conventionally (H&E)
stained sections.

The predominance of the T-lympho-
cytes over the B cell derived lymphocytes
was the notable feature of the lymphocytic
infiltrate in BCC. This suggests that the
mononuclear cell infiltrate surrounding
BCC represents mainly a cell-mediated im-
MUNe rCSPoNnse, as postulated in other stud-
ies [6,7.9,13,14].

These results are in agreement with
studies of délayed hypersensitivity which
have demonstrated a greatly reduced circu-
latory T cell population indicating de-
pressed cell-mediated immunity in head
and neck neoplasms [15). The in situ T cell
concentration might contribute to the rela-
tively depleted circulation of the same cell
type.

In light of the notion that ultraviolet
light incident on the skin causes perturba-
tion of the Langerhans cells and induces
suppressor T cells [/6], the T cell predomi-
nance could thus be explained as a cofactor
in neoplasm development. Although the T
cell subsets were not identified in the
present work, the T cell predominance
identified partially supports this view. If the
predominant T cells were found to be of the
T-suppressor subset, this might explain the
scarcity of the B cells, as well as plasma
cells, identified in the tumour tissue.

However, this supposition was not valid
when applied to oral cases of BCC. A pos-
sible alternative etiological factor in these
cases is based on the hypothesis that im-
pairment of the immune system appears to
permit the pathogenesis of skin cancer in
immunodetficient patients [16]. However,
clinical data concerning the immunological
state of the patients did not allow confirma-
tion of this hypothesis.

The detection of lymphocytes infiltrat-
ing the tumour islands interepithelially
would not be possible without using the
immunohistochemical technique. They
could not be reliably distinguished from the
densely packed tumour cells using H&E
stained sections as both exhibit dense nu-
clei [14,17,18].

As reported by other investiga-
tors [/9,20], the close proximity of T cells
to the neoplastic epithelial celis suggests
they could be considered as effector cells.
This proposal is based on the previously re-
ported findings that T cells expressing acti-
vation antigens were often in close
proximity to tumour nests [9,19,20]. More-
over, the peripherally situated epithelial
cells in many tumour nests have been
shown to react to growth activation anti-
gens secreted by T cells such as OKT9.
Based on these data, it was supposed that
the peripherally situated intraepithelial T
cells might be playing a role in regulating
the proliferative activity of peripheral cpi-
thelial tumour cells. It has been previously
suggested that these tumour cells are re-
spunsible for tumour growth and prolifera-
tion within the nests [/9,20].

A recent study of class II major histo-
compatibility (HLA-DR) antigen in BCC
revealed a strong reaction to this antigen in
neoplastic epithelial cells as well as in the
inflammatory infiltrate, wherever thcy were
in close proximity to each other [/8]. It has
been suggested that this may be evidence of
the participation of T cells in a cellular im-
mune response against the proliferation of
BCC [/8].

Although in this study B celis were lcss
frequently observed than T cells, their pres-
ence might indicate a possible role of
B cells in the immune reaction in the Lu-
mour-host relationship. This is in agree-
ment with the idea that spontaneous
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tumours may elicit antibody responses to
tumour-associated antigens [27].

The identification of lymphoid follicles
in some cases with the normal distribution

of central B cells and peripheral T-lympho-

cytes might represent a partially organized
immune reaction against tumour anti-
gens [22]. Similar data have provided addi-
tional support for this suggestion [7].

Two mechanisms by which antibodies
may participate in tumour cell destruction
have been suggested. First, complement ac-
tivation through complement-fixing anti-
bodies that bind to the tumour cell
membranc, lcading to lysis of the tumour
cell. An alternative mechanism of tumour
cell destruction is antibody-dependent cell-
mediated cytotoxicity by natural killer
cells [8,23].

It has previously been reported that
B-lymphocytes are among the wide spec-
trum of antigen-presenting cells as they can
express major histocompatibility complex
(MHC) class II molecules, which interact
with T cell receptor cells and CD4 or CD4+
(helper) T cells. As antigen-presenting
cells, they can bind to a specific antigen, in-
ternalize it and then degrade the antigen
into peptides, which become associated
with MHC class IT molecules. These are the
critical fragments involved in triggering
T cells, i.e. causing their differentiation and
proliferation. Since T cells cannot be rig-
gered by free antigens, presentation of anti-
gens is obligatory for induction of
cell-mediated immunity [27].

The currently observed proximity of the
B-lymphocytes to the tumour islands might
represent the closeness essential for the per-
formance of the above-mentioned mecha-
nism.

Other investigators have reported that,
with tumours induced by retroviruses, im-
munization with the virus can elicit an anti-
body response that protects against the

Figure 1 Photomicrograph of BCC showing
islands of densely packed basoloid cells
with prominent peripheral palisading. The
conpective tissue stroma in between the
islands is infiltrated with monaonuclear cell
infiltrate (H&E x 100)

Figure 2 A: Photomicrograph of BCC
showing cystic changes in association with
solid istands (H&E x 40). B: Higher
magnification showing the cystic changes
in the tumour islands and the mononuclear
cell infiltrate (H&E x 100)

Figure 3 Photomicrograph of BCC
immunostained section of the T cell
phenotype showing abundant T-
lymphocytes_The positively stained T colle
are distributed in the connective tissue
stroma as focal collections in the stroma,
perivascularly and in between the
neoplastic epithelial cells of the tumour
islands (ABC DAB x 40)

Figure 4 Photomicrograph showing BCC
with scarce, positively imnmunostained
lymphocytes of the B cell phenotype,
represented as small aggregates

(ABC DAB x 100)

Figure 5 Photomicrograph of BCC
immunostained section showing positively
stained lymphocyles of the T cell phenotype
among the neoplastic epithelial islands, The
positively stained cells were peripherally
situated in the follicularly collected
mononuclear cell infiltrate (ABC DAB x 200)

Figure 6 Photomicrograph of BCC
immunnostained section showing the close
proximity of the identified immunostained T-
lymphocytes to the tumour tissue

(ABC DAB x 200)

development of tumours caused by the vi-
rus, but the antibody response contributes
little to the control of tumours that have al-
ready been induced. However, antibodies
that have minimal activity against the pri-
mary tumour can bind to circulating tumour
cells and may interfere with the establish-
ment of distant metastases [§].
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Figure 4

Figure 3 Figure €6
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Figure 8 Figure 11

Figure 9 Figure 12
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Figure 7 Higher magnification of the
previous section showing the abundant
T-lymphocytes among the mononuclear cell
infiltrate in close proximity to the tumour
islands (ABC DAB x 400)

Figure 8 Photomicrograph of BCC
immunostained section of the T cell
phenotype showing interepithelially
infiltrating T-lymphocytes among the
neoplastic cells (ABC DAB x 400)

Figure 8 Photomicrograph of BCC
immunostained saction (with cystic
changes) showing occasionally positive
lymphocytes of the B cell phenotype as
small aggregates (ABC DAB x 100)

Figure 10 Photomicrograph showing the
positively stained B- lymphocytes in
follicular mononuclear cell infiltrate near to
the tumour istands of BCC (ABC DAB x 200)

Figure 11 Photomicrograph of BCC
immunostained section showing positively
stained lymphocytes of the B cell phenotype
among the neoplastic epithelial cells

(ABC DAB x 200)

Figure 12 Photemicrograph of BCC
immunostained section showing positively
stained lymphocytes of the B cell phenotype
located centrally in the lymphoid follicle
{ABC DAB x 100). The inset is the higher
magnification showing the centrally located
B cells {ABC DAB x 400)

Accordingly, the currently observed
B-lymphocytes among the tumour islands
might provide an explanation for the well
known localized nature of BCC, being a
slow growing tumour that is generally
nonmetastasizing.

Conclusions

Twenty cases of basal cell carcinoma of
the head and neck region were examined
immunohistochemically for the detection

of both T- and B-lymphocytes with mono-
clonal antibodies.

The results showed that the dense lym -
phocytic infiltrate surrounding neoplastic
cells of BCC consisted chiefly of T-lym-
phocytes. Fewer positive B-lymphocytes
were found. In part, the lymphocytic infil-
trate revealed a pattern of a small lympho-
cytic follicle with peripherally situated T
cells and central B cells. Moreover, other
patterns of distribution of both T and B
cells were noticed in relation w epithelial
neoplastic cells. Based on the results of the
present work it might be concluded that:

» The in situ characterization of the lym-
phocytic infiltrate provided a further di-
mension to the exploration of the
immune reaction in the tumour-host re-
lationship in BCC.

s The predominance of T-lymphocytes in
BCC suggests a local cell-mediated im-
mune response.

» The presence of B-lymphocytes indi-
cates that humoral immune reactions
may also play an immunological role in
such tumours which cannot be ignored.

+ The T cells in close proximity to the
neoplastic epithelial cells may be re-
sponsible for regulating the prolifera-
tion, and thus the growth, of such
malignant epithelial cells in BCC.

¢ The B-lymphocytes detected in situ
among the tumour islands might con-
tribute to the localized, generally non-
metastasizing nature of BCC.

Recommendations

1. Prospective studies of a larger sample
of BCC are recommended to reveal the
clinical relevance of the in situ charac-
terization of the T- and B-lymphocytes.

VA4V ¢y adedl I -u.x‘“t.l:lh.“ M‘uhcbfk\ IJJ-:J l::-u..a.l'ﬁibnh



66

2.
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Further studies are needed for in situ
characterization of the T cell subsets
among the T cells distributed in the tu-

mour tissue to elucidate further the tu-
mour-host relationship.
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