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ABSTRACT

The aim of the study was to determine if age plays a role in the size of metastatic lymph nodes in elderly patients with squamous
cell carcinoma of the head and neck (HNSCC). In 180 HNSCC patients with metastatic lymph nodes, largest metastatic lymph node
(SMLN), diameter of metastatic deposit (DMD), and the ratio of non-metastatic lymphoid tissue to the size of largest metastatic lymph
node (RNML) were recorded. The patients were divided into 2 groups (group 1: <65 years; group 2: ≥65 years) to analyse the cor-
relation between SMLN, DMD, RNML, and age. ,Median SMLN and DMD in the entire study population was 17 mm and 15 mm,
respectively. There was not a significant correlation between age, and SMLN or DMD (r= 0.039 and P= 0.64, and r= 0.055 and P=
0.54, respectively). Extracapsular spread (ECS) was observed in 57.6% of patients in group 2 and in 50.4% of patients in group 1.
Although ECS was more frequent in group 2, there was not a significant difference in SMLN, RMLN and DMD between the 2 groups
(P > 0.05). In conclusion, age did not affect the size of metastatic lymph nodes in the patients with HNSCC.
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ÖZET

Bafl Boyun Kanserlerinde, Yafl Metastatik Lenf Nodu Büyüklü¤ünü Etkiliyor mu? 

Bu çal›flman›n amac›, bafl boyun skuamöz hücreli kanserinde, ileri yafl›n metastatik lenf nodu büyüklü¤ü üzerinde etkisi olup
olmad›¤›n› araflt›rmakt›r. 180 bafl boyun kanserli ve metastatik lenf nodu tespit edilen hastalarda, en büyük metastatik lenf nodunun
çap› (BLN), lenf nodu içerisinde metastatik tümör oda¤›n›n çap› (TO) ve tümör taraf›ndan tutulmam›fl k›sm›n tüm lenf noduna hacim
yüzdesi (NAY) hesaplanm›flt›r. Hastalar 65 yafl alt› (grup 1) ve üstü (grup 2) olmak üzere iki gruba ayr›lm›flt›r. Bu iki grup incelenerek,
yafl ile BLN, TO ve NAY de¤erleri aras›nda korelasyon olup olmad›¤› analiz edilmifltir. Tüm çal›flma grubunda, BLN ve TO de¤erleri
s›ras›yla 17 mm and 15 mm idi. Yafl ile BLN ve TO aras›nda istatistiksel olarak anlaml› fark bulunmad› (r= 0.039, P= 0.64, ve r= 0.055
and P= 0.54, s›ras›yla). Ekstrakapsüler yay›l›m (EKY), grup 1’deki hastalar›n %50.4’ünde; grup 2’deki hastalar›n %57.6’s›nda tespit
edildi. EKY, grup 2’deki hastalarda daha s›kl›kla gözlenmesine ra¤men, her iki grup aras›nda BLN, TO ve NAY aç›s›ndan her iki grup
aras›nda istatistiksel olarak anlaml› fark bulunmam›flt›r (P> 0.05). Sonuç olarak, Bafl boyun kanserli hastalarda, yafl›n metastatik lenf
nodu büyüklü¤ünü etkilemedi¤i ortaya konmufltur.
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INTRODUCTION
Squamous cell carcinoma of the head and neck
(HNSCC) most commonly occurs in males aged
>40 years with a history of heavy alcohol use coup-
led with smoking. Cervical lymphatics play an ac-
tive role in the biological behavior of HNSCC.
Cells from the primary cancer enter the multi-level,
anastomosing network of the lymphatics that drain
via a series of lymph nodes.1 Metastatic lymph no-
de involvement in the neck is dependent on the si-
ze of the primary tumor, increasing with T stage.2

Unfortunately, the proliferation of cancer within the
nodes often leads to uncontrolled regional disease
and mortality. Cancer in the cervical lymph nodes
reduces the chances of a patient's curability by 50%
and is responsible for 50%-95% of recurrent dise-
ase.3 Cancer in the cervical nodes, whether or not
clinically apparent, inevitably results in unaccep-
table rates of morbidity and mortality; therefore, as-
sessment and treatment of regional lymph nodes in
the neck are of utmost importance in the manage-
ment of patients with HNSCC. 

It is well known that tumors may invoke immune
responses that vary widely by tumor type. The mic-
roenvironment of a developing tumor is infiltrated
by numerous host cells, such as inflammatory cells,
endothelial cells, and fibroblasts. Recent data sug-
gest that both innate and adaptive arms of the im-
mune system are involved in tumor prevention.4

The progressive decline in immune function (im-
munosenescence) that develops with age seems to
play a fundamental role in the observed increase in
the incidence of cancer in the elderly.5

In cases of cancer, regional lymph node cells are
among the first components of the immune system
to have contact with tumor cells or their products.
HNSCC often contains large mononuclear cell in-
filtrates in regional lymph nodes that are composed
primarily of T-cells, which might be indicative of
an in situ immune reaction against the malignant
HNSCC cells.6 Extensive lymphocytic infiltration
has been associated with a favorable prognosis in
patients with HNSCC.7 As metastasis to regional
lymph nodes constitutes the main route of progres-
sion and dissemination of HNSCC in humans, im-
mune response of the lymphoid nodes is critical for
control of the disease. Several types of immune
system dysfunction in the elderly might be related

to irregularities of apoptotic processes and a decre-
ased response of lymphoid cells to the proliferative
and activating signals.8 The most important pheno-
mena characteristic of the aging process are a cer-
tain loss of cellular proliferative capacity, and invo-
lution of tissues and organs. The size of metastatic
lymph nodes in the elderly are expected to be smal-
ler than in non-elderly individuals due to the decre-
ase in nodal reactions associated with the anti-tu-
mor response. The aim of the present study was to
determine if there is an association between the si-
ze of metastatic lymph nodes and age in patients
with HNSCC. 

PATIENTS AND METHODS
We retrospectively reviewed the records of patients
with head and neck carcinomas that were treated at
Hacettepe University, School of Medicine, Depart-
ment of Otorhinolaryngology, Head and Neck Sur-
gery between 1980 and 2011. In all, 180 patients
from our database that underwent neck dissection
and had histopathological evidence of cervical
lymph node metastasis were included in the study.
Patients with histological subtypes other than squ-
amous cell carcinoma and a history of preoperative
radiotherapy were excluded. Tumors were staged
according to the American Joint Committee of He-
ad and Neck Carcinomas 2002 TNM staging sys-
tem.9 Individual demographic and clinicopathologi-
cal data were collected, including tumor size, nodal
stage, neck dissection type, and extracapsular inva-
sion. Histopathological assessment of each neck
dissection specimen was re-examined by an expert
pathologist. The size of each patient’s largest me-
tastatic lymph node (SMLN) and the profile diame-
ter of metastatic deposit (DMD) were recorded. 

The correlation between age, and SMLN and DMD
in the entire study population was analyzed using
Pearson’s correlation analysis. The cut-off point for
age was determined to be 65 years, and SMLN and
DMD in group 1 (aged <65 years) was compared to
those in group 2 (aged ≥65 years). Additionally, the
ratio of non-metastatic lymphoid tissue to the size
of largest metastatic lymph node (RNML) was
analyzed. All statistical analyses were performed
using SPSS v.16.0 (SPSS Inc., Chicago, IL). Statis-
tical significance was set at p< 0.05.
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RESULTS
In all, 180 patients in our database met the study’s
inclusion criteria. Among the 180 patients, 150
(83.3%) were male and 30 (16.7%) were female.
Mean age at diagnosis was 55 years (range: 23-90
years). N-status was determined via clinical exami-
nation and computed tomography (CT), and/or
magnetic resonance imaging (MRI). Baseline de-
mographic and tumor data, including carcinoma lo-
calization, clinical tumor size and nodal stage, dif-
ferentiation of tumor, neck dissection type, mode of
treatment, and extracapsular spread, are shown in
Table 1.

Median SMLN in the entire study population was
17 mm ± 9 mm (range: 3 mm-50 mm) and there
was not a significant correlation between SMLN
and age (r = 0.039, p= 0.64). Mean SMLN in group
1 was 18.8 mm ± 8.2 mm, versus 19.3 mm ± 11.5
mm in group 2. Based on the independent samples
test, there was not a significant difference in SMLN
between the 2 groups (p= 0.838).

Median DMD in the entire study population was 15
mm ± 11.2 mm (range: 0.2 mm-50 mm) and there
was not a significant correlation between DMD and
age (r = 0.055, p= 0.54). Mean DMD in group 1
was 15.1 mm ± 10.3 mm, versus 16.9 mm ± 14.3
mm in group 2. There was not a significant diffe-
rence in DMD between the 2 groups (p= 0.538).

RNML (SMLN – DMD/SMLN ¥ 100 = RNML)
decreased with age, but not significantly (r= –0.12,
P = 0.889). Mean RNML was 26.9% in group 1 and
24% in group 2, but the difference was not signifi-
cant (p= 0.697) (Table 2). Extracapsular spread
(ECS) was observed in 19 (57.6%) patients in gro-
up 2 and in 61 (50.4%) patients in group 1. Altho-
ugh the frequency of ECS was higher in group 2,
the difference between the 2 groups was not signi-
ficant (p> 0.05). 

DISCUSSION
Most head and neck cancers are squamous cell can-
cers of the upper aerodigestive tract (HNSCC),
which is more common in males and patients aged
>50 years. Tumor cells disseminate via direct inva-
sion into surrounding tissues and spread to body ca-
vities. Dissemination can also occur via invasion of
tumors cells into the blood supply (hematogenous
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Table 1. Baseline demographic and tumor data for the en-
tire study population

n %

Carcinoma localization

Larynx 100 55.6

Hypopharynx 4 2.2

Oral cavity 60 33.4

Oropharynx 8 3.3

Other 8 3.3

Differentiation

Non-differentiated 8 6.1

Poor 20 15.2

Moderate 58 43.9

Well 42 31.8

Basaloid type 4 3

Clinical tumor stage

T1 18 10.2

T2 76 43.2

T3 44 25

T4 38 21.6

Clinical nodal stage

N0 75 41.9

N1 39 34.6

N2a 15 8.4

N2b 8 4.4

N2c 10 5.6

N3 9 5

Treatment

Surgery 48 27

Surgery + radiotherapy 58 33

Surgery + chemoradiotherapy 48 27

Surgery + palliative chemoradiotherapy 7 4

Preoperative chemoradiotherapy 16 9

Neck dissection

Selective 55 30.6

Modified radical 31 17.2

Radical 94 52.2

Extracapsular spread

Present 80 51.6

Absent 75 48.4



metastasis) and lymphatic system (lymphatic me-
tastasis). Clinical and pathological observations
suggest that transport of tumors cells via the
lymphatics is the most common route of initial dis-
semination of HNSCC, and the cancerous cells ge-
nerally spread following natural drainage routes. 

In the human body there are approximately 800
lymph nodes, of which roughly 300 are located in
the head and neck region.10 Metastatic lymph node
involvement in the neck is dependent on the size of
the primary tumor, increasing with T stage 3. Dis-
tant metastatic disease often occurs quite late in pa-
tients with HNSCC, despite the presence of invol-
ved cervical neck nodes, which suggests that the
filtration function of the cervical lymphatics is ef-
fective. Lymph node metastasis is one of the earli-
est features of tumor cell dissemination in HNSCC.
The impact of nodal metastasis on survival has be-
en known for many years and is reported to reduce
disease-specific survival (DSS) by 50%.11 The im-
portance of nodal metastasis to prognosis forms the
basis of TNM staging. This process is critical for
determining prognosis and planning therapeutic
strategies. Apart from the presence or absence of
lymph node metastases, the size, number and level
of the methastatic lymph nodes are considered by
most researchers to affect prognosis.12 As such, ma-
nagement of the neck remains the cornerstone of
the management of head and neck cancer. 

It is well known that many tumors are antigenic for
hosts that invoke immune responses. A developing
tumor is usually infiltrated by numerous inflamma-

tory cells.5 Dysregulation of immune system functi-
on in older people (≥ 65 years), involves both the
reaction against infectious pathogens and anti-tu-
mor defense, which leads to a decrease in activity
in both circumstances. As many mechanisms invol-
ved in the ageing process share molecular pathways
implicated in carcinogenesis, the existence of a re-
lationship between age and the risk of tumor deve-
lopment is probable.13 One risk in particular is im-
paired apoptosis. Zhou et al14, reported the immuno-
suppressive role of some cytokines, such as IL-10
and TGF-ß, which increasing with ageing tend to
suppress the cell-mediated activity, needed to cont-
rol tumor growth and to destroy tumor cells. Anot-
her pro-inflammatory cytokine over-expressed in
the elderly is IL-6, which influences TGF-ß-medi-
ated tumorigenesis via increasing the number of
TGF-ß receptors.

Lymph nodes are vital immunologic organs. They
are traditionally regarded as having 3 compart-
ments, the cortex, paracortex, and medulla.8 B- and
T-cells home to separate areas within these com-
partments, interact with antigen-presenting cells
and undergo clonal expansion. Inside lymph nodes
antigen-presenting cells and naïve lymphocytes co-
me together to initiate primary immune responses.15

Antigen-presenting cells display antigens to
lymphocytes, reactive lymphocytes undergo clonal
expansion to produce new lymphocytes and plasma
cells, and the resulting plasma cells secrete antibo-
dies into the lymph. These immunological proces-
ses occur in the reticular meshwork- a specialized
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Table 2. Statistical data

Age (years) n Mean ± SD (mm) Independent Samples Test 
P value

SMLN <65 117 18.8 ± 8.3 0.838

≥65 32 19.3 ± 11.5

DMD <65 101 15.1 ± 10.3 0.538

≥65 26 16.9 ± 14.3

RNML Mean ± SD (%)

<65 101 26.9 ± 33 0.697

≥65 26 24 ± 36

SMNL: The size of each patient’s largest metastatic lymph node; DMD: The profile diameter of metastatic deposit ; RNML: The ratio of non-metas-
tatic lymphoid tissue to the size of largest metastatic lymph node



stromal structure that supports, guides, and organi-
zes interactions between lymphocytes and antigen-
presenting cells.16,17 Particulate antigens are also fil-
tered out of the lymph and destroyed by macropha-
ges. Lymph node deep cortex has been shown to be
a thymus-dependent region populated primarily by
T-lymphocytes. This region expands and exhibits
proliferation of large lymphoid cells during the
early stage of immune response against thymus-de-
pendent antigens and experimental tumors. Germi-
nal centers were reported to be thymus-independent
regions associated with the production of plasma
cells and humoral immune response.8

Immunosenescence is defined as a state of dysregu-
lated immune function that contributes to an incre-
ase in susceptibility to infection, cancer, and auto-
immune diseases in aged organisms, including hu-
mans.18 The progressive decline of the immune sys-
tem (immunosenescence), including cellular and
molecular alterations, affects both innate and adap-
tive immunity.19 The strongest evidence of direct tu-
mor reactivity by cellular immune mechanisms in
HNSCC is derived from analysis of reactions in re-
gional lymph nodes and of lymphocyte infiltration
in the tumor itself.20,21 Early studies indicated that
HNSSC patients with lymph nodes stimulated by
tumors have a better prognosis.22,23 Analysis of the
lymphocytes in uninvolved and involved lymph no-
des indicates that in both cases the majority are T-
lymphocytes.24 Patients with HNSCC have cell-me-
diated immune defects and anergy, and the existen-
ce of these immunological defects has been well es-
tablished, which progress with disease.25-27 In cont-
rast to the clearly documented immunosuppression
in systemic cell-mediated responses 28,29, recent
studies reported that the number of T-lymphocytes
in uninvolved and metastatic neck lymph nodes are
comparable to that observed in controls.30,31 Furt-
hermore, mitogen-induced proliferative responses
of T-cells in cancer nodes were reported to be nor-
mal.32

With aging, the thymus involutes and the supply of
naïve T-cells gradually decreases.25 Although the T-
cell immune response is affected most dramatically
by aging, age-associated immunologic changes al-
so occur in the phenotype and function of natural
killer cells.26 NK-cells are characterized by their
ability to kill cancer cells and virally infected cells

without prior sensitization.27,28 Aging influences the
quantitative levels of NK-cells by increasing their
absolute number, and decreasing both endogenous
and lymphokine-induced lytic activity.29

To the best of our knowledge the present study is
the first to report an association between immuno-
senescence and size of the largest metastatic lymph
node. In the light of the present findings, size of the
largest metastatic lymph node in the elderly can be
expected to be smaller than in younger patients due
to a decrease in cellular proliferation and nodal re-
actions for anti-tumor response. Pearson’s correla-
tion analysis in the present study showed that there
wasn’t a significant decrease in the size of metasta-
tic lymph nodes with age. Additionally, there was-
n’t a significant difference in the size of the largest
metastatic lymph node dissected during surgery
between group 1 and group 2.

Changes that lead to lymph node hyperplasia in
cancer patients are not necessarily accompanied by
the presence of tumor cells. These changes may be
induced by the interaction between immune cells
and products secreted by different cell types.8,14 To
determine if there is a change in the size of non-in-
volved lymphoid tissue (containing only host im-
mune cells, no tumor cells) we calculated the ratio
of uninvolved tissue to that of the entire node. A
decrease in the ratio was observed with age, but the
difference was not significant. Although HNSCC
itself may play a role in decreases immune respon-
ses, we think that it will affect both elderly and yo-
unger patients; however, as the present findings we-
re not based on immunological assay, they do not
provide evidence that there was a decrease in the
immune cell population or proliferation in involved
lymph nodes in group 2, as compared to group 1. 

CONCLUSION
This is the first study to investigate the role of age
in the size of metastatic lymph nodes. Previous im-
munologic studies have shown that a progressive
decrease in immunity in the elderly may play a ro-
le in the immune response of regional lymph nodes.
The present findings indicate that these changes did
not affect the size of involved lymph nodes, which
is an important criterion when planning adjuvant
therapy following neck surgery.
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