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Expression of dendritic cell phenotypic antigens in
cervical lymph nodes of patients with hypopharyngeal
and laryngeal carcinoma
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Abstract
Background: The purpose of this study was to assess the presence of dendritic cell phenotypic antigens in
the cervical lymph nodes of patients with hypopharyngeal and laryngeal carcinoma, and to assess the
significance of such antigens in the tumour immune reaction.

Methods: Immunohistochemical staining of cervical lymph nodes was performed using antibodies
against cell surface markers such as S-100 protein and cluster of differentiation 1a and 83 glycoproteins.
Two hundred and seventy-four cervical lymph nodes obtained at surgery from 37 patients with
hypopharyngeal carcinoma and 31 patients with laryngeal carcinoma were thus evaluated.

Results: The number of dendritic cells positive for each phenotypic antigen was significantly greater in
non-metastatic lymph nodes than in metastatic lymph nodes. In the metastatic lymph nodes, cluster of
differentiation 1a glycoprotein positive dendritic cells were predominantly detected in the cancer ‘nest’,
whereas mature dendritic cells staining for cluster of differentiation 83 glycoprotein were prominent in
the peritumour area. In the metastatic lymph nodes, in contrast to the cluster of differentiation 1a
glycoprotein positive dendritic cells, the degree of infiltration of cluster of differentiation 83
glycoprotein positive dendritic cells was significantly higher in the peritumour area than in the cancer
nest. There was a significant difference in survival status, comparing patients with different degrees of
dendritic cell infiltration for each type of phenotypic antigen.

Conclusions: Dendritic cells may play different roles in tumour immunity against hypopharyngeal and
laryngeal carcinoma. The phenotypic antigens of dendritic cells may thus constitute important indices
with which to predict the prognosis of patients with hypopharyngeal and laryngeal carcinoma.
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Introduction

Despite advances in surgical techniques over recent
decades, radiation technology and chemotherapy,
the long-term survival of patients with advanced
head and neck carcinoma has not improved signifi-
cantly. There is a particular need to address lymph
node metastasis, as this is the most important factor
influencing the prognosis of head and neck cancer
patients.

Host immune status also plays a significant role in
the treatment and prognosis of patients with malig-
nant tumours. Dendritic cells in the stroma of the
cancer area and pericancer area are known to be the
most important antigen-presenting cells, and their
role has been studied in a variety of cancers. Failure
of antitumour immunity may be due to a reduction
in the function of such dendritic cells. Some dendritic
cell phenotypic antigens have been reported to play
an important role in the immune reaction process.
However, no information has been previously been

reported on dendritic cell phenotypic antigens in the
cervical lymph nodes of head and neck cancer patients.

The S-100 protein is currently the most frequently
used marker to detect dendritic cells, including imma-
ture dendritic cells (Langerhans’ cells) and interdigi-
tating reticulum cells.1 Cluster of differentiation 1a
glycoprotein is a marker of immature dendritic cells.
Cells positive for this marker are mainly interdigitating
reticulum cells, which are thought to have a greater
engulfing activity, while also inducing B cell maturity.
On the other hand, cluster of differentiation 83 glyco-
protein is a phenotypic marker for mature dendritic
cells, and cells positive for this marker generally exist
in lymphatic organs. These two phenotypic antigens
have different roles in stimulating helper T cells.
Cluster of differentiation 1a glycoprotein positive den-
dritic cells assist the differentiation of helper T cells,
while cluster of differentiation 83 glycoprotein positive
dendritic cells are more likely to induce differentiation
of Th0/Th2 cells.2
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In the present study, we investigated dendritic cell
positivity for S-100 protein and for cluster of differen-
tiation 1a and 83 glycoproteins, in order to determine
the status of dendritic cell phenotypic antigens in the
cervical lymph nodes of patients with hypopharyn-
geal and laryngeal cancer. In addition, antibodies to
CD45RO (a member of the CD45 family that includes
CD45, CD45RA, and CD45RB, recognizes a 180-kilo-
dalton (kd) isoform of the leucocyte common antigen
(LCA)) were used to identify memory T cells in the
lymph nodes, and the role of dendritic cells in
tumour immunity was assessed.

Materials and methods

Approval for the study was obtained from the insti-
tutional review board of Kurume University School
of Medicine (Kurume University, Kurume, Japan).

Patients and samples

We studied 68 patients (37 with hypopharyngeal, 17
with supraglottic and 14 with glottic squamous cell car-
cinoma) who were operated upon at Kurume Univer-
sity Hospital between January 1998 and January
2003 (Table I). They comprised 63 men and five

women, with ages ranging from 43 to 95 years (mean,
66 years). All patients underwent a total laryngectomy
or pharyngectomy, either with or without a radical or
modified radical neck dissection, according to their
original diagnosis.

The patients’ tumour–node–metastasis (TNM)
stages were determined based on their clinical data
and histopathological examination results, according
to the 2002 TNM classification. None of the patients
had previously received radiation therapy.

The resected cervical lymph nodes were separated
from other surgically resected material as far as poss-
ible, and were fixed in 10 per cent formalin and pro-
cessed for histopathological examination. From 36
patients diagnosed as positive for cervical lymph
node metastasis, 178 nodes were obtained (58 with
cancer cells and 120 without). From 32 patients diag-
nosed as node-negative but undergoing an elective
neck dissection, 96 lymph nodes were obtained.

Immunohistochemical staining

Four-micrometer thick sections of lymph node were
placed on glass microscope slides, deparaffinated and
dehydrated in xylol with graded alcohol. After
rinsing with phosphate-buffered saline, the slides
were placed in hot 10 mmol/l citrate buffer with a pH
of 6.0 for antigen retrieval and were then (except for
the slides stained for S-100 antibody) heated in a
microwave oven for 5 minutes. Using a Dako Tech-
Mate TM Horizon automated immunostainer (Dako,
Glostrup, Denmark), the slides were incubated with
primary antibodies for 60 minutes. Dendritic cell phe-
notypic antigens were detected using the following
antibodies: anti-S-100 (1:800; Dako); anti cluster of
differentiation 1a glycoprotein (1:25; Dako); and anti
cluster of differentiation 83 glycoprotein (1:25; Novo,
Castra Newcastle, UK). Anti CD45RO (1:50; Dako)
was employed to detect memory T cells. The Dako
EnVisionTM System-Peroxidase was used during
immunohistochemical staining. Consecutive sections
were also stained with haematoxylin and eosin for
routine histopathological examination.

The extent of immunostaining was determined,
using a light microscope (Nikon, Tokyo, Japan), by
an investigator blinded to the patient’s history. Den-
dritic cell numbers were counted in areas of greatest
staining intensity. Counts were obtained in three
high-power fields (original magnification �400).

Statistical analysis

Study data are presented as mean+ standard devi-
ation. Any correlations between immunohistochem-
ical scores and patients’ various clinicopathological
features were assessed using Student’s t-test and the
chi-square test. Any correlations among the clinical
parameters were evaluated by linear regression analy-
sis and the Spearman test. A p value of less than 0.05
(two-sided) was considered to indicate statistical sig-
nificance. Actuarial survival curves were generated
using the Kaplan–Meier method. Patients were classi-
fied into different groups according to the median
number of dendritic cells, dichotomised to above and

TABLE I

PATIENT CHARACTERISTICS, BY LYMPH NODE METASTASIS

Characteristic Lymph node
metastasis? (n)

Total (n)

No Yes

Patients 36 32 68

Gender
Male 33 30 63
Female 3 2 5

Cancer site
Hypopharynx 27 10 37
Supraglottis 8 9 17
Glottis 1 13 14

T differentiation
Well 1 0 1
Mod 24 13 37
Poor 11 19 30

T category
T1 0 1 1
T2 3 2 5
T3 15 16 31
T4 18 13 31

N category
N0 0 32 32
N1 3 0 3
N2 28 0 28
N3 5 0 5

M category
M0 33 28 61
M1 3 4 7

T stage
I 0 1 1
II 0 2 2
III 3 16 19
IV 33 13 46

Pt survival
Alive 27 25 52
Dead 9 7 16

Data represent number of patients. Mod ¼ moderately;
T ¼ tumour; N ¼ node; M ¼ metastasis; pt ¼ patient
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below the median. The outcomes in different groups
were compared using the log-rank chi-square test.

Results

Dendritic cells positive for S-100 stained brown and
had long ‘feet’ (Figure 1). They were detected in all
lymph nodes and were mainly distributed around the
lymphoid follicle, in both non-metastatic and meta-
static cervical lymph nodes. A similar morphology
was seen for cluster of differentiation 1a glycoprotein
positive dendritic cells (Figure 2). However, less of
these cells were present in peritumour and normal
lymph nodes, compared with S-100-positive dendritic
cells. Cluster of differentiation 83 glycoprotein positive
dendritic cells were distributed diffusely in the lym-
phoid follicles of both metastatic and non-metastatic
nodes (Figure 3). In order to assess the role of cluster
of differentiation 83 glycoprotein positive dendritic
cells, a consecutive section was stained with
CD45RO antibody. CD45RO positive memory T
cells were observed to be distributed around dendritic

FIG. 1

Photomicrographs showing immunohistochemical distribution
of S-100-positive dendritic cells in the cervical lymph node. (a)
S100-positive dendritic cells visible in both the cancer ‘nest’
and peritumour areas, staining dark with long ‘feet’ (original
magnification �10). (b) S100-positive dendritic cells in

normal cervical lymph node (original magnification �40).

FIG. 2

Photomicrograph showing immunohistochemical distribution
of cluster of differentiation 1a glycoprotein positive dendritic
cells within a cancer ‘nest’ in a cervical lymph node. Their
morphology was similar to that of S-100-positive dendritic

cells. (Original magnification �100)

FIG. 3

(a) Photomicrograph showing immunohistochemical
distribution of cluster of differentiation 83 glycoprotein (CD83)
positive dendritic cells; these were scarce in cancer ‘nests’
within the cervical lymph node but numerous in peritumour
areas (original magnification �10). (b) Photomicrograph
showing immunohistochemical distribution of CD45RO
positive T cells in a consecutive section to that shown in part
(a); these cells were found to be distributed around dendritic

cells expressing CD83 (original magnification �10).
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cells expressing cluster of differentiation 83 glyco-
protein (Figure 3b). In general, the number of dendri-
tic cells expressing each phenotypic antigen was
significantly larger in non-metastatic lymph nodes
compared with metastatic nodes (Table II). The
observed number of cluster of differentiation 1a glyco-
protein positive dendritic cells was generally less than
that of dendritic cells positive for S-100 or cluster of
differentiation 83 glycoprotein. In lymph nodes con-
taining metastasis, cluster of differentiation 1a glyco-
protein positive dendritic cells were predominantly
detected within the cancer ‘nests’ (Table III). Mature
dendrites stained by cluster of differentiation 83

glycoprotein antibody were prominent in non-
metastatic lymph nodes. In metastatic lymph nodes,
the degree of infiltration of cluster of differentiation
83 glycoprotein positive dendritic cells was significantly
greater in peritumour areas than in cancer nests (in con-
trast to the distribution pattern of cluster of differen-
tiation 1a glycoprotein positive dendritic cells).

We also examined the distribution of dendritic cell
phenotypic antigens according to patient survival
status, with or without lymph node metastasis. In
patients without lymph node metastasis, we observed
a significantly greater number of dendritic cells positive
for S-100 and for cluster of differentiation 1a and 83 gly-
coproteins, comparing surviving patients with deceased
patients (Table IV). Likewise, in patients with lymph
node metastasis, we also observed a significantly
greater number of dendritic cells positive for S-100
and for cluster of differentiation 1a and 83 glycoproteins

TABLE II

EXPRESSION OF VARIOUS DENDRITIC CELL PHENOTYPIC ANTIGENS IN LYMPH NODES, BY CLINICAL LYMPH NODE METASTASIS

N status Clinical lymph node metastasis? p

Yes No

n1 DCs (mean+SD; n2) n1 DCs (mean+SD; n2)

S-100
þve 58 11.02+ 8.04 ,0.0001
2ve 120 12.81+ 8.06 96 32.09+ 18.62 ,0.0001
CD1a
þve 58 7.54+ 7.27 0.0034
2ve 120 6.47+ 4.66 96 13.84+ 15.10 ,0.0001
CD83
þve 58 12.19+ 14.13 ,0.0001
2ve 120 17.64+ 15.37 96 32.72+ 19.80 ,0.0001

N status ¼ histopathological node status of tumour; n1 ¼ number of lymph nodes examined; n2 ¼ number of DCs; DCs ¼ dendritic
cells expressing antigen; SD ¼ standard deviation; CD1a ¼ cluster of differentiation 1a glycoprotein; CD83 ¼ cluster of differen-
tiation 83 glycoprotein; þve ¼ cancer cell positive nodes (have cancer cell in lymph nodes); 2ve ¼ cancer cell negative nodes
(no cancer cell in lymph nodes, but from metastasis patients)

TABLE III

EXPRESSION OF DENDRITIC CELL PHENOTYPIC ANTIGENS AND T CELL

CD45RO IN CANCER ‘NEST’ VS PERITUMOUR AREA, FOR METASTATIC

LYMPH NODES�

Antigen Cancer nest Peritumour area p

S-100 9.92+ 8.17 12.14+ 7.86 0.1386
CD1a 8.22+ 8.97 6.86+ 5.08 0.3172
CD83 6.31+ 5.92 18.08+ 17.30 0.0006
CD45RO 43.06+ 25.70 110.94+ 77.05 ,0.0001

Data represent numbers of positive cells, expressed as mean+
standard deviation, unless otherwise specified. �n ¼ 58.
CD1a ¼ cluster of differentiation 1a glycoprotein; CD83 ¼
cluster of differentiation 83 glycoprotein; CD45RO ¼ a
member of the CD45 family that includes CD45, CD45RA,
and CD45RB, recognizes a 180-kilodalton (kd) isoform of
the leucocyte common antigen (LCA). The CD45 antigen is
a protein tyrosine phosphatase

TABLE IV

EXPRESSION OF DENDRITIC CELL PHENOTYPIC ANTIGENS BY SURVIVAL

STATUS, IN PATIENTS WITHOUT LYMPH NODE METASTASIS

Antigen Alive� Dead† p

S-100 35.28+ 19.15 20.71+ 11.40 0.0013
CD1a 16.20+ 16.28 5.43+ 3.26 0.0034
CD83 35.48+ 20.70 22.86+ 12.90 0.0095

Data represent patient numbers, expressed as mean+ stan-
dard deviation, unless otherwise specified. �n¼75; †n ¼ 21.
CD1a ¼ cluster of differentiation 1a glycoprotein; CD83 ¼
cluster of differentiation 83 glycoprotein

TABLE V

EXPRESSION OF DENDRITIC CELL PHENOTYPIC ANTIGENS IN CANCER ‘NESTS’ VS PERITUMOUR AREA, BY SURVIVAL STATUS, IN PATIENTS WITH

LYMPH NODE METASTASIS

Antigen Cancer nest Peritumour area

Alive� Dead† p Alive� Dead† p

S-100 12.00+8.39 3.67+2.06 0.0003 14.04+7.98 6.44+3.84 0.0006
CD1a 9.96+9.77 3.00+1.00 0.0065 7.59+5.15 4.67+4.41 0.0500
CD83 7.44+6.25 2.89+2.26 0.0065 20.7+18.40 10.22+10.81 0.0372

Data represent numbers of positive cells, expressed as mean+standard deviation, unless otherwise specified. �n ¼ 42; †n ¼ 16

X LI, Y TAKAHASHI, K SAKAMOTO et al.8

https://doi.org/10.1017/S0022215109005015 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215109005015


in cancer nests, comparing surviving patients with
deceased patients. Even in the peritumour area of
nodes from patients with lymph node metastasis, the
numbers of dendritic cells positive for S-100 and
cluster of differentiation 83 glycoprotein were greater,
comparing surviving with deceased patients (Table V).

When patients were classified according to the
median number of dendritic cells expressing the
different types of phenotypic antigens (as having
either the same or more than the median number
(i.e. the majority group) or less than the median
number (i.e. the minority group)), a significant differ-
ence in survival status was observed for each antigen:
for S-100, x2 ¼ 6.46 and p , 0.05; for cluster of differ-
entiation 1a glycoprotein, x2 ¼ 16.41 and p , 0.05;
and for cluster of differentiation 83 glycoprotein,
x2 ¼ 6.89 and p , 0.05 (Figure 4).

Discussion

Development of immunity against cancer cell infiltra-
tion involves three steps: (1) presentation of tumour-
related antigen; (2) activation of specific T cells in the
peritumour area; and (3) migration of the activated
T cells to draining lymph nodes, where they are
believed to activate the antitumour immune
response.3 – 5 Dendritic cells are considered to be
the most potent antigen-presenting cells. In periph-
eral tissue, immature dendritic cells pick up and
transport antigens to draining lymphatic tissue and
then differentiate into mature dendritic cells. As a
result, the antigen is efficiently presented, innate
T cells are activated and these activated T cells play
an important role in humoral immunity.6 – 8 It has
also been found that the grade of the dendritic cells
infiltrating solid tumour is inversely correlated with
histological differentiation, metastasis and prognosis.

The reason why tumour cells are not effectively
identified and killed by T cells is that the soluble com-
ponent released by tumour cells may act as a marker
on dendritic cells, changing their molecular configur-
ation and disabling their function of capturing and pre-
senting tumour cells and activating T cells, and thus
causing immune evasion.9,10 Lymphatic tissue is gener-
ally thought to be the place where mature dendritic
cells activate T cells. However, thus far there have
been few reports on the delineated expression of den-
dritic cell phenotypic antigens within host lymph
nodes. The infiltration of dendritic cells in head and
neck tumours has also not been fully investigated.

The results of the present study showed that
S-100-positive and cluster of differentiation 1a and
83 glycoprotein positive dendritic cells were present
in every lymph node, although the site of infiltration
varied. Specifically, S-100-positive and cluster of
differentiation 83 glycoprotein positive dendritic
cells tended to be scattered diffusely within non-
metastatic lymph nodes and to be present in the peri-
tumour area in metastatic lymph nodes, whereas
cluster of differentiation 1a glycoprotein positive
dendritic cells were predominantly distributed
within the cancer nests of metastatic lymph nodes.
These differences in distribution may be due to the
differing functions of each phenotypic antigen.

Cluster of differentiation 1a glycoprotein positive
dendritic cells appeared to be more closely related
to the engulfment process. Cluster of differentiation
83 glycoprotein positive dendritic cells, found
outside the tumour nest, seemed to directly correlate

FIG. 4

Analysis of patient survival according to median number of
dendritic cells expressing various phenotypic antigens
(overall three-year survival ¼ 77.94 per cent, overall five-year
survival ¼ 75.71 per cent). (a) Survival curves according to
the number of S-100-positive dendritic cells (median ¼ 23;
S100-positive dendritic cells � 23/high power field (HP), n ¼
36; S100-positive dendritic cells , 23/HP, n ¼ 32). (b).
Survival curves according to the number of cluster of
differentiation 1a glycoprotein positive (CD1a þ) dendritic
cells (median ¼ 9; CD1aþ dendritic cells � 9/HP, n ¼ 37;
CD1aþ dendritic cells , 9/HP, n ¼ 31). (c) Survival curves
according to the number of CD83þ dendritic cells
(median ¼ 19; CD83þ dendritic cells � 19/HP, n ¼ 33;

CD83þ dendritic cells , 19/HP, n ¼ 35). Mths ¼ months
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with the dendritic cells’ antigen-presenting capa-
bility, leading to T cell activitation.

In the lymph nodes obtained from laryngeal or
hypopharyngeal cancer patients, whether metastatic
or not, the level of cluster of differentiation 83 glyco-
protein positive dendritic cells was found to be much
higher than that of cluster of differentiation 1a glyco-
protein positive dendritic cells. These results indicate
that the dendritic cells existing in lymph nodes
become mature and play an important role in the
establishment of immune defence against tumours.
Indeed, the detected CD45RO T cells appeared in
clusters around cluster of differentiation 83 glyco-
protein positive dendritic cells. This finding supports
the idea that the lymph node is a very important site
of tumour-specific immunity and that it is closely
related to dendritic cells, with immature and mature
dendritic cells playing different roles in different
areas. Mature dendritic cells may release a variety of
chemotaxins to intensify the stimulation of T cells by
enhancing their aggregation; in this way, cluster of
differentiation 83 glycoprotein positive dendritic cells
may reflect the state of the general immune response,
especially as regards antitumour immunity.11,12

The grade of dendritic cells involved in lymph node
infiltration has been proposed to correlate with the
prognosis of patients with hepatic and gastrointestinal
tumours.13,14 In head and neck squamous cell carci-
noma, the distribution of dendritic cells has mainly
been investigated in the mucosal tissue of laryngeal
tumours.15–17 A recent report by Yilmaz et al. indi-
cated that a higher degree of Langerhans cell infiltra-
tion was significantly associated with a lower rate of
cervical lymph node metastasis, longer disease-free
survival, less loco-regional recurrence and less clinical
node-positivity.18,19 A predominantly dendritic cell
infiltration, with prognostic significance, was also
identified in tumour-containing sentinel lymph nodes
in cases of breast cancer.20 However, there have been
few reports regarding the effect of such changes on
the prognosis of patients with head and neck
tumours. The current study supports such an effect; a
greater degree of infiltration of S-100-positive and
cluster of differentiation 1a and 83 glycoprotein posi-
tive dendritic cells was found in the lymph nodes of
patients without metastases and in patients with
better survival. Further studies are now underway
regarding the role of dendritic cells, not only within
lymph nodes but also at the primary tumour site.
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