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Background/aim: To investigate the expression of epidermal growth factor receptor--HER1 (EGFR), cerbB2 (HER?2), p16, and p53, as
well as the relationship of the expression of these genes with conventional parameters in squamous cell carcinoma (SCC) of the larynx.

Materials and methods: Samples from 92 cases of diagnosed laryngeal SCC between 2001 and 2011 from the Pathology Department of
Ministry of Health Ankara Digkap1 Yildirim Beyazit Teaching & Research Hospital were studied by immunohistochemistry using EGFR,
cerbB2, p16, and p53 antibodies.

Results: An increase in the TNM stage and pathological tumor size status correlated with an increase in EGFR and cerbB2 expression.
In the cases with lymphovascular invasion, the expression was detected at a higher ratio. Cases in which high levels of p16 and p53
expression were observed did not show any lymphovascular invasions.

Conclusion: Expressions of p53 and pl6 were considered to be most effective in early carcinogenesis stages of laryngeal SCC. In
comparison with p53 and p16 expression levels, EGFR and cerbB2 expression levels were observed to be associated with poor prognostic

parameters and were higher at later stages of laryngeal carcinogenesis development.
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1. Introduction

Many complex biological events in laryngeal carcinomas
remain poorly understood despite extensive study of the
disease. Epithelial carcinogenesis is divided into 3 phases
(1-3):

1) Cellular loss of control over division.

2) Acquiring features of infinite division.

3) Acquiring characteristics of malignancy and
aggressiveness.

Understanding the molecular pathways associated with
theseeventsisanimportantstep in obtaining new information
for the diagnosis, treatment, and prevention of the disease.
To gain a greater understanding of these pathways, studies
have been carried out on tumor suppressor genes and
oncogenes that play a part in a variety of pathophysiological
events. In the present study, the expression of the oncogenes
epidermal growth factor receptor (EGFR) and cerbB2, and
of the tumor suppressor genes p16 and p53, was analyzed
in patients with laryngeal SCC by immunohistochemistry
(IHC). Additionally, the relationship of the expression of
these genes with conventional parameters was investigated.

A spectrum of epithelial alterations is seen in the larynx.
These are termed, from one end to the other, hyperplasia,

atypical hyperplasia, dysplasia, carcinoma in situ (CIS),
and invasive carcinoma. A correlation exists between the
grade of dysplasia/CIS and the incidence of aneuploidy,
THC reactivity for EGFR, cell proliferation, and expression
of the p53 product. Obviously, the most important
question in this group of patients is the estimation of the
risk for the development of invasive SCC (1,3).

The staining patterns and intensities obtained by
using the previously mentioned antibodies have been
reported to vary from mild dysplasia to SCC (4,5) .
The aim of this study was to determine the staining
characteristics and differences in laryngeal SCC and to
evaluate the relationship between the identified expression
characteristics and conventional parameters to generate
data with prognostic value.

2. Materials and methods

2.1. Demographic characteristics of the patients and
study protocol

Total laryngectomy and functional neck dissection
material from 92 patients diagnosed with SCC was
evaluated retrospectively. Hematoxylin and eosin-stained
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sections of tumor blocks from all cases were reviewed.
Subtyping and grading was performed. Information on
other parameters was obtained from pathology reports
and clinical files. Clinicopathological parameters were
evaluated in the cases and are shown in Table 1. The
classification of tumors was based on the World Health
Organization 2005 classification.

2.2. Immunohistochemistry

Tumors were fixed with 10% formalin and embedded
in paraffin blocks. After routine procedures, sections at
a thickness of 2.5-4 um were prepared on slides. EGFR
(Santa Cruz, sc-L0308, 1/100), cerbB2 (Biocare Medical,
sc-021610-2, 1/100), pl6 (Santa Cruz, sc-G0908, 1/50),
and p53 (Biocare Medical, sc-100909-R6, 1/100) primary
antibodies were applied to the sections by an indirect
peroxidase method. For EGFR, cerbB2, and p53, breast
cancer tissue was used as a positive control, and for p16,
nonneoplastic tonsil tissue was used as a positive control.
Antigen retrieval was achieved using citrate for EGFR and
using EDTA for cerbB2, p16, and p53.

2.3. Scoring of the preparations

The stained slides were evaluated by 2 pathologists, the
first an experienced pathologist and the second a medical
resident, under an Olympus BX50 light microscope. Areas
with the most intensive staining were taken into account.
The presence of staining was evaluated as present (positive)
or absent (negative) and as a subjective percentage in
stained cells.

For EGFR, the staining pattern was cytoplasmic and
membranous; the degree of staining was evaluated as I:
<25%, 2: 25%-50%, and 3: >50%.

For cerbB2, the staining pattern was membranous; the
degree of staining was evaluated as 1: <50%, 2: 50%-75%,
and 3: >75%.

For p16 and p53, nuclear positivity was considered to
be a relevant staining pattern and the degree of staining
was evaluated as 1: <10%, 2: 10%-50%, 3: 50%-80%, 4:
>80%, and 5: 100%.

2.4. Statistical analysis

Data analysis was conducted using SPSS 15.0. In the
evaluation of the data, frequency distributions, means,
standard deviations, percentage values, and cross-tables
were used. In categorical comparisons, Pearsons chi-
squared and Fisher’s exact tests were used. A P-value of
lower than a = 0.05 was considered significant.

3. Results

The distribution of the cases based on clinicopathological
parameters and epidemiological data are shown in Table 1.
Most of the cases of patients over 50 years old were TNM
stage IV and pT3 or pT4, while patients under 50 years
old were stage II and pT2. An increase in the number of
supraglottic and subglottic cases was correlated with an
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advanced stage. Among the glottic cases, lymphovascular
invasion and lymph node involvement were not detected.

Results of IHC staining of tumor sections are shown in
Table 2. Positive staining for EGFR, cerbB2, p16, and p53
was compared with clinicopathological data, and it was
established that none of the stage I cases expressed EGFR.
There was a statistically significant correlation between
EGFR and cerbB2 (Figures 1 and 2) staining intensity and
both the pT status and TNM stage of the cases (P < 0.05).
However, there was no significant correlation between p16
and p53 (Figure 3 and 4) staining intensity and grade, pT,
pN, extracapsular spread, or TNM stage (P > 0.05).

A statistically significant inverse correlation was found
between the increased expression of pl6 and p53, as
affected by each antibody, and lymphovascular invasion in
all cases (P < 0.05). The results of the statistical comparison
of each antibody with the clinicopathological data are
shown in Table 3.

4. Discussion
More than 80% of the laryngeal SCC cases occur between
the ages of 50 and 70. When sex distribution is evaluated,
96% of the cases are male (6,7). The mean age of the
patients in this study was 56.61 + 9.16 years and 94.6% were
male and 5.4% were female, which is consistent with the
literature. Similar to our previous study (8), when patients
were divided into 2 groups, an “older than 50” group
and a “younger than 50” group, there was no significant
difference between the 2 groups in terms of the degree
of lymphovascular invasion, extracapsular spread, or pN
status. Conversely, a significant difference was observed
in the TNM stage and pT status between the 2 groups. In
the literature, it has been reported that 60% of laryngeal
cancers are located in the glottic region, 40% are located
in the supraglottic region, and 1% or less are located in
the subglottic region (4,5,9-11). In this study, 38% of the
laryngeal tumors were located in the glottis, 42.4% were in
supraglottic regions, and 19% were in subglottic regions.

Recently, many studies have been carried out to
investigate the carcinogenesis pathways involved in
the pathogenesis of laryngeal cancers (10). The most
important of these pathways involve the activation of
oncogenes (EGFR and cerbB2) and/or inactivation of
tumor suppressor genes (pl6 and p53) (12,13). Koynova
et al. found that EGFR and cerbB2 amplification had a
relatively low correlation with laryngeal carcinogenesis
and had no significant correlation with tumor progression.
Additionally, no significant correlation was found between
EGFR and cerbB2 amplification and age, tumor size,
degree, stage, clinical course, or lymph node involvement
(14).

Micozkadioglu et al. investigated the association
between cerbB2 oncoprotein expression and age,
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Table 1. Evaluated clinicopathological parameters and distribution of cases.

Age group n %

50 and below 26 28.3

Over 50 66 71.7
Sex

Female 5 5.4

Male 87 94.6
Tumor localization

Glottic 35 38.0

Subglottic 18 19.6

Supraglottic 39 424
Histological grade

Well differentiated 28 30.4

Moderately differentiated 31 33.7

Poorly differentiated 33 359
pT

T1 20 21.7

T2 33 35.9

T3 23 25.0

T4 16 17.4
PN

NO 67 72.8

N1 12 13.0

N2 13 14.1
TNM stage

1 19 20.7

11 29 31.5

111 18 19.6

v 26 28.3
Extracapsular spread

Present 17 18.5

Absent 6 6.5
Lymphovascular invasion

Present 28 30.4

Absent 64 69.6

sex, pT status, lymph node status, localization, and
histopathological degree and did not find a significant
correlation. They concluded that cerbB2 should not be
considered an important prognostic factor (15). However,
Brunner et al. investigated the prognostic impact of HER2
on disease-specific survival and found HER2 expression to
be an independent negative prognostic factor in head and
neck SCC (16).

Wei et al. reported EGFR overexpression in 87.5% of
laryngeal primary tumors, of which 82.5% had lymph
node metastases (17). CerbB2 overexpression occurred
in only 10.5% of the cases while lymph node metastasis
occurred in only 1% of the cases. EGFR levels were related
to aggressive behavior and poor clinical outcome, and these
cases were reported to be more resistant to radiotherapy.
In a similar study of 219 laryngeal SCC cases, EGFR
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Table 2. Staining status of immunohistochemical antibodies.

EGFR n %
Negative (-) 42 45.7
Positive (+) 50 54.3
Overall 92 100.0
cerbB2
Negative (-) 61 66.3
Positive (+) 31 33.7
Overall 92 100.0
pl6
Negative (-) 25 27.2
Positive (+) 67 72.8
Overall 92 100.0
p53
Negative (-) 47 51.1
Positive (+) 45 48.9
Overall 92 100.0

expression was reported in 49% of the cases and cerbB2
expression in 6.6% of the cases, and it was stated that in
neck and head SCC cases, cerbB2 overexpression was an
independent prognostic factor (17).

Zhang et al. determined that EGFR is an important
indicator for the progression of laryngeal cancer (18).

In the carcinogenesis of laryngeal SCC, the most
common genetic alteration is a loss in the chromosomal
region of 9p21 and the subsequent inactivation of the p16
gene (4). One of the most frequent mutations is a p53
(located in 17p13) gene mutation. Mutation in p53 has
been identified in 50% of head and neck cancers (1,4) .

Mills et al. found p53 mutations in laryngeal cancers
but reported that they did not correlate with prognosis (7).

Figure 1. EGFR positivity in tumor tissue.
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Figure 2. cerbB2 positivity in tumor tissue.

Figure 3. p16 positivity in tumor tissue.

Figure 4. p53 positivity in tumor tissue.

Hellquist et al. and Alvarez-Marcos et al. reported that,
in laryngeal cancers, p53 overexpression was associated
with a favorable prognosis while EGFR overexpression
was associated with a poor prognosis (19,20).

Swellam et al. studied p16 and p15 gene deletions and
observed their relationships with advanced stage, high
grade, high proliferation index, and DNA aneuploidy (21).

Cardesa and Slootweg established that p16 expression
was present in 89% of cases with the presence of a laryngeal
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tumor and reported that loss of p16 was important in the
early tumorigenic phase (4).

In conclusion, consistent with the literature, pl6
expression was present in 72.8% of the cases in this study,
and p53 expression was present in 49.9% of the cases in
this study. An increase in p16 and p53 expression levels in
cases without lymphovascular invasion suggests that tumor
suppressor genes (pl6 and p53) have an effective role in
laryngeal SCCs, mostly at the early stages of carcinogenesis
and without an association with poor prognosis.

EGFR expression was present in 54% of the cases in
this study, and cerbB2 expression was present in 33.7% of
the cases of the cases in this study. Relative to previously
reported studies, the expression levels of both proteins
were higher. An increase in the expression levels of EGFR
and cerbB2 oncogenes in cases with lymphovascular
invasion agrees with the literature and suggests that EGFR
and cerbB2 are associated with an advanced stage and poor
prognosis in the development of laryngeal carcinoma.

Table 3. The comparison of immunohistochemical staining with clinical parameters.

Activation of protooncogenes

Inactivation of tumor suppressor genes

EGER (+) cerbB2 (+) fglfgz(g) P16 (+) P53 (+) g;g E:;
Histological grade (P =0.923, x> =1.967)* (P=0.711, x> = 0.682)**
Good 13 (14.1) 6 (6.5) 6 (6.5) 19 (20.7) 11 (12.0) 8 (8.7)
Moderate 17 (18.5) 14 (15.2) 12 (13.0) 22 (23.9) 15 (16.3) 10 (10.9)
Poor 20 (21.7) 11 (12.0) 11 (12.0) 26 (28.3) 19 (20.7) 14 (15.2)
Overall n (%) 50 (54.3) 31(33.7) 29 (31.5) 67 (72.8) 45 (48.9) 32 (34.8)
pT stage (P =0.000, x*> = 31.948)* (P =0.002, x* =14.374)**
Tl 1(1.1) 1(1.1) 0 (0.0) 14 (15.2) 12 (13.0) 8 (8.7)
T2 10 (10.9) 3(3.3) 2(2.2) 23 (25.0) 12 (13.0) 8(8.7)
T3 23 (25.0) 14 (15.2) 14 (15.2) 16 (17.4) 14 (15.2) 9(9.8)
T4 16 (17.4) 13 (14.1) 13 (14.1) 14 (15.2) 7(7.6) 7 (7.6)
Overall n (%) 50 (54.3) 31(33.7) 29 (31.5) 67 (72.8) 45 (48.9) 32(34.8)
pN stage (P =0.100, * = 10.641)* (P =0.070, x*> = 5.317)**
NO 25 (27.2) 13 (14.1) 11 (12.0) 47 (51.1) 30 (32.6) 21 (22.8)
N1 12 (13.0) 7 (7.6) 7 (7.6) 10 (10.9) 7 (7.6) 6 (6.5)
N2 13 (14.1) 11 (12.0) 11 (12.0) 10 (10.9) 8 (8.7) 5 (5.4)
Overall n (%) 50 (54.3) 31(33.7) 29 (31.5) 67 (72.8) 45 (48.9) 32(34.8)
TNM stage (P = 0.000, y* = 36.848)* (P = 0.004, % = 13.475)**
I 0 (0.0) 1(1.1) 0 (0.0) 13 (14.1) 11 (12.0) 7 (7.6)
11 6 (6.5) 2(2.2) 1(1.1) 20 (21.7) 9(9.8) 6 (6.5)
11 18 (19.6) 6 (6.5) 6 (6.5) 13 (14.1) 10 (10.9) 7(7.6)
v 26 (28.3) 22 (23.9) 22 (23.9) 21 (22.8) 15 (16.3) 12 (13.0)
Overall n (%) 50 (54.3) 31(33.7) 29 (31.5) 67 (72.8) 45 (48.9) 32 (34.8)
Extracapsular spread (P =0.928, x* = 0.458)* (P =0.895, x> =0.018)**

(+) 17 (18.5) 12 (13.0) 12 (13.0) 13 (14.1) 11 (12.0) 8(8.7)
(=) 6 (6.5) 4(4.3) 4(4.3) 6 (6.5) 3(3.3) 3(3.3)
Overall n (%) 23 (25.0) 16 (17.4) 16 (17.4) 19 (20.7) 14 (15.2) 11 (12.0)

Lymphovascular invasion (P =0.010, x> = 11.367)* (P =0.028, x> = 4.844)**
(+) 27 (29.3) 20 (21.7) 20 (21.7) 22(23.9) 17 (18.5) 12 (13.0)
(=) 23 (25.0) 11 (12.0) 9(9.8) 45 (48.9) 28 (30.4) 20 (21.7)
Overall n (%) 50 (54.3) 31(33.7) 29 (31.5) 67 (72.8) 45 (48.9) 32 (34.8)

*: EGFR(+), cerbB2(+), p16(+), p53(+), **: EGFR and cerbB2 (+), p16 and p53 (+).
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