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Abstract

Background: The p16INK4a has been identified as a biomarker for lesions caused by HPV, and its presence with Ki-67 immunostains 
has been proposed as a diagnostic tool for neoplastic pre invasive lesions. Is well known the association between HPV and certain 
kinds of head and neck squamous cell carcinoma (HNSCC.) The purpose of this study was to determine the use of P16/Ki-67 immu-
nostains in the diagnosis of neoplastic intramucosal pre invasive lesions of head and neck. 

Methods: A series 20 biopsies of intramucosal lesions from oral cavity and larynge. We used tissue microarray technique and per-
formed immunostains for P16/Ki-67. 

Results: Histological diagnosis was papillomatosis, squamous hyperplasia and dysplasia. Unexpected 60% were female and 40% 
were man. 13% evolved to a squamous cell carcinoma between 1 month and 5 years. 13% express P16/Ki-67 immunostains. All 
patients positive Ki-67 evolve to HNSCC. 

Conclusion: The series is too short; we were not able to find association between p16/Ki-67 and variables. Data suggests that Ki-67 
as biomarker predicting a higher risk of becoming and invasive carcinoma. In addition, the utility of p16 as biomarker of HPV lesions 
has to be confirm with molecular diagnosis.
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Introduction
Epidermoid head and neck carcinoma (CECC) is the sixth most 

common malignant tumor, with an estimated annual incidence of 
633,000 and 355,000 worldwide deaths [1-3].

Precursor lesions are known as epithelium disorders that are 
more likely to progress to CECC. The terms dysplasia, intraepithe-

lial neoplasia and atypical epithelial hyperplasia are used almost 
equivalently. These lesions of malignant potential involve cytologi-
cal and architectural changes characterized by atipia and matura-
tion disorders of the mucous-type lining epithelium of the head and 
neck [4-6].
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Currently known risk factors recognize the participation of Hu-
man Papillomavirus (HPV) infection. High-risk serotypes (16, 18, 
31 and 33) are described in the global literature on cervical carci-
noma, other anogenital neoplasms, and in a subgroup of CECC [3].

In the early stages of the disease, the patient may not show 
any clinical symptoms; and because such a significant number of 
patients have metastases at the time of diagnosis (regional nodal 
participation in 43% and distant metastasis by 10%), bringing to 
5 years survival rates of less than 60%. They tend to be highly cur-
able if detected early. HPV possesses E6 and E7 which encode the 
virus’s main Oncoproteins, which promote the cell to cycle progres-
sion and viral DNA replication. Most people with HPV infection do 
not develop Cancer. The expression of E6 and E7 is necessary but 
not sufficient for malignant transformation [7].

However, increased proliferative capacity and either E6 and E7-
induced apoptosis evasion can lead to the accumulation of DNA 
damage and mutations that can ultimately lead to malignant trans-
formation and Carcinogenesis. Protein E7 also leads to an increase 
in induction of p16INK4a [10-12].

The pathogenesis of Head and Neck Carcinoma is not only asso-
ciated with HPV but focuses on the acquisition of six fundamental 
skills by neoplastic cells: self-sufficiency of growth signals, insen-
sitivity to inhibitory signals of growth, evasion of programmed cell 
death (apoptosis), unlimited replicative potential, maintenance of 
angiogenesis, and ability to invade tissues and cause metastasis. 
These behaviors are not independent of each other and are the re-
sult of a complex process of genetic alterations in multiple stages 
from Premalignant lesions to Carcinoma [11].

P16(INK4a) is a suppressive gene that modulates cell prolifera-
tion. It is located in region 21 of the short arm of chromosome 9 
and is a potent inhibitor of the cyclin complex D1/cdk4. This on-
cogenic effect of p16(INK4a) depends on the inhibition of CDK4/
CDK6 in cancer cells where Rb is inactivated, whose inactivation by 
the E7 protein sensitizes cells to p53-dependent apoptosis, but the 
E6 protein inhibits the proapoptotic functions of p53. E6 binds di-
rectly to an associated-E6 protein (E6-AP), a ubiquitin-link specific 
to p53 degradation [1-5].

E6 and E7 can also induce DNA damage and increase the fre-
quency of foreign DNA integration into the host genome. The E7 
protein binds to Rb, resulting in overexpression of the p16(INK4a) 
tumor suppressor gene in HPV-infected tumor cells. Such overex-

pression alone is not enough to accurately identify HPV infection in 
Squamous Cell Carcinomas in Head and Neck [18].

Therefore, markers of cell proliferation, such as Ki 67, may be 
useful in assessing the type and degree of oral premalignant le-
sions. Thus, changes in the proliferative capacity of oral premalig-
nant lesions can reveal pre-neoplastic changes and indicate their 
potential for malignant transformation.

Materials and Methods
A total of 20 cases of localized intraepithelial lesions on the 

head and neck mucosa were identified with diagnoses of papil-
lomatosis, dysplasia or intraepithelial neoplasm, attended at the 
Head and Neck Service at the Oncology Institute “Dr. Miguel Pérez 
Carreño”, between January 2005 and December 2015. The avail-
ability of paraffin blocks and the availability of clinical information 
related to patient evolution were used as criteria for inclusion.

Fabric matrix construction (microarray)

From the selected paraffin blocks, histological sections of 4 mm 
thick were obtained and subsequently dyed with hematoxylin-eo-
sin. Histological preparations were reviewed and tumor areas were 
carefully selected, marking those same areas in the paraffin block.

The receiving blocks of approximately 5 by 4 cm were prepared. 
Each of these donor blocks was split in half to have a duplicate of 
each case. In each fragment, two different zones were selected in 
the donor tissue block. The order of these blocks was established 
in a template that then served for reading under the microscope.

In the punching of the blocks a hollow needle was used with 
which a paraffin cylinder was removed from the receiving block 
leaving the space where the cylinders obtained from the donor 
blocks are inserted. With another smaller gauge needle, the cylin-
der was obtained with the material of the marked area of the donor 
block that was introduced into the receiving block. 

The cylinders were introduced so that they were at the same 
level as the paraffin block to facilitate the cutting of all of them. At 
the end of the die-cutting process of all the blocks, a layer of par-
affin was placed on the new block and waited 60 minutes for the 
paraffin to solidify and the surface to be smoothed.

Immunohistochemistry

Histological cuts of 2m were made in a microtome and each was 
placed on slide sheets previously treated with poly-L-lysine and 
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dried for 45 min at 70oC in stove, to prevent the detachment of the 
cuts.

Immunohistochemistry studies were conducted, using the av-
idine-biotin peroxidase (ABC) technique, after deparaffinization 
and treatment of tissues with epitopes recovery solutions using va-
porizer, histological cuts were incubated with the following mono-
clonal antibody: p16INK4a and the Ki67 cell proliferation index. 
Appropriate positive controls were used to establish the veracity 
of reactions.

Analysis of the immunohistochemical result

The quantification of the ratio of p16 was performed by observ-
ing the sheets with all-or-nothing criteria, i.e. positive or negative, 
when the golden brown coloration in the nucleus and cytoplasm of 
the cells was identified. The quantification of Ki 67 was performed 
by observing the sheets and percentage count of the cells, consid-
ering positive those with a nuclear golden brown color to the tech-
nique. It was expressed in percentage.

The data obtained was systematized in Microsoft Excel® and 
analyzed from the Statgraphics Plus 5.1 statistical processor. The 
expression of p16 and the other variables in study were related by 
bivariate descriptive statistics from the Pearson or Spearman cor-
relation coefficient. Adopting as a level of statistical significance P 
values less than 0.05.

Results
Of the 20 patients identified in which paraffin blocks were avail-

able, 62% were female and 38% male, with an age range ranging 
from 17 to 73 years, an average of 54.2 with a standard deviation 
of 16.1 (Table 1 and graph 1). Clinically all patients were diagnosed 
in the same year of clinical start and the most common site was 
the tongue (Graph 2). The most common histological diagnosis was 
papillomatosis, followed by scalloped hyperplasia (Table 2). 

# Sex Age Location Histology
1 Male 75 Tongue Papillomatosis
2 Male 50 Soft Palate Hyperplasia
3 Male 47 Tongue Hyperplasia
4 Female 69 Tongue Papillomatosis
5 Female 69 Tongue Papillomatosis
6 Female 46 Tongue Hyperplasia
7 Female 63 Tongue Hyperplasia
8 Female 35 Larynx Laryngeal nodule
9 Male 46 Soft Palate Papillomatosis

10 Female 63 Soft Palate Papillomatosis
11 Female 38 Vocal Cord Hyperplasia
12 Male 32 Lower Lip Hyperplasia
13 Female 56 Language Papillomatosis
14 Male 72 Larynx Dysplasia
15 Female 56 Language Hyperplasia
16 Female 25 Larynx Papillomatosis
17 Female 50 Language Papillomatosis
18 Male 60 Larynx Papillomatosis
19 Female 73 Vocal Cord Dysplasia
20 Male 59 Tongue Papillomatosis

Graph 1: Gender distribution of Intraepithelial Head and Neck 
Injuries 2005-2015 IOMPC. Source: IOMPC Medical Stories.

Table 1: Source: IOMPC Medical Stories.

Graph 2: Location of intraepithelial head and neck injuries 2005-
2015 IOMPC. Source: IOMPC Medical Stories.

16

Expression of P16INK4A and KI 67 in Diagnosis of Head and Neck Intraepithelial Lesions

Citation: Massiel S Fernández B., et al. “Expression of P16INK4A and KI 67 in Diagnosis of Head and Neck Intraepithelial Lesions”. Acta Scientific Cancer 
Biology 4.8 (2020): 14-20.

# Sex Age Location Histology Evolution
1 Male 75 Tongue Papillomatosis CA epidermoid

2 Male 46 Soft pal-
ate Papillomatosis CA cystal 

adenoid
3 Female 50 Tongue Papillomatosis CA epidermoid
4 Female 56 Tongue Papillomatosis CA epidermoid

5 Female 73 Vocal 
cord Dysplasia CA epidermoid

Table 2: Clinical evolution.

Source: IOMPC Medical Stories.



Among the risk factors found, the smoking habit accentuated 
between 4 cigarettes and 2 cartons daily was present in 60% of 
patients, 7 female and 5 male.

The clinical picture was characterized by painful injury, with 
increased volume of it and symptomatology of dysphagia and 
dysphonia. Diagnosis was made mainly by physical examination, 
oropharyngeal cavity examination, indirect laryngoscopy at the 
consultation and corroborated by biopsy of suspicious lesions; ex-
cisional biopsies and nasofibrolaringoscopy.

During its clinical evolution, 13% (4) of the patients in the 20 
patients studied progressed to infiltrating epidermoid carcinoma 
and one patient had a cystic adenoid adenocarcinoma, which had 
the diagnosis of a benign papillary palate lesion of palate Soft. Of 
the 4 patients with epidermoid carcinoma, 3 were female and one 
male, ranging in age from 50 to 75 years (Table 3). 

p 16 F %
Negative 13 87
Positive 2 13

15 100

Table 3: Expression DE p16.

Source: Research data.

The diagnosis of epidermoid carcinoma was made between 1 
month after diagnosis of papillomatosis up to 5 years. The only pa-
tient diagnosed with mild vocal cord dysplasia, 73 years old, i had 
epidermoid carcinoma of ST I larynx, 4 years later.

When performing the immunohistochemistry technique, a total 
of 5 cuts of the sheets were detached, with the following results. A 
total of 13 cases were negative for p16 and 2 cases expressed p16 
in basal, focal cells with moderate intensity, all with histological di-
agnosis of papillomatosis. Also of the 15 cases that were made Ki 
67, 2 expressed the antibody in the basal layers, with a moderate 
intensity, in 15% of the cells evaluated. Of these patients, one had 
a diagnosis of papillomatosis and the other had a diagnosis of mild 
dysplasia.

The two patients with the histological diagnosis of papillomato-
sis were female and there is no evidence of epidermoid carcinoma 
development, in our institution. However, of the 2 patients with Ki 
67 expression, both developed epidermoid carcinoma, one with a 
diagnosis of mild vocal cord dysplasia.

Ki 67 F %
Negative 13 87
Positive 2 13

15 100

Graph 3: Smoking habit of patients who developed Epidermoid 
Carcinoma 2005-2015 IOMPC. Source: IOMPC Medical Stories.

Graph 4: Evolution of intraepithelial head and neck injuries.

Source: IOMPC Medical Stories.

Table 4: Expression DE Ki 67.

Source: Research data.

Discussion
Epidermoid carcinoma of the head and neck or squamous car-

cinoma (CECC) is that malignant epithelial tumor, which affects the 
mucous epithelium from the oral cavity, from the mucous surface 
of the lips, pharynx, oropharynx, nasopharynx, hypopharynx and 
larynx. 

Despite different anatomical locations, they share a number 
of common risk factors. It has traditionally been associated with 
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smoking and alcohol consumption. However, in recent years, pa-
tients with evidence of HPV infection, capable of developing epi-
dermoid carcinoma, have been detected. From an epidemiological 
point of view, these are younger patients than in CECC related to 
smoking habit. These are practically two diseases, those with non-
HPV-related tumors and those related to HPV, the latter with a low-
er risk of mortality [3-6].

Preinvasive or premalignant lesions of CECC are a series of in-
traepithelial pathological changes that with epithelium matura-
tion disorders, sometimes very similar to reactive changes such as 
basal cell hyperplasia or histological changes associated with HPV 
infection. These lesions are known as laryngeal intraepithelial neo-
plasms (NIL), making an analogy to what happens in the cervix. 

In our research, we identified a total of 20 patients, most of 
them with histological changes in HPV (papillomatosis) and a pa-
tient with vocal cord dysplasia. Contrary to what is described in the 
world literature, our patients demonstrated a significant predomi-
nance in the female sex and with a significantly higher age than 
what is described in HPV lesions [19-21].

P16 is a CDK4.6 suppressor oncoprotein that in numerous stud-
ies is interpreted as an equivalent to HPV infection. However, in our 
research, only p16 was shown in 2 patients, one with a papilloma-
tosis and the other with mild vocal cord dysplasia.

Similarly, only 2 cases identified expression of the Ki 67 cell 
proliferation index. Both were female, one developed epidermoid 
tongue carcinoma and another development an epidermoid carci-
noma of the larynx 5 years later.

Attention is noted at the low expression rate of p16. Among the 
factors that we can postulate are pre-analytical defects such as fail-
ures in fixation or overexposure to the fixer, we know that in most 
of our public or private institutions buffered formwork is not used, 
other problems failures in the storage of blocks, with inadequate 
preservation of antigenic material, defects in the titration of the 
antibody used, especially in cases with low expression of antigens. 

However, it is important to use a standard gold test, such as mo-
lecular methods for diagnosing HPV infection, and also to identify 
whether it is a high-risk, intermediate-risk, or high-risk serotype 
[23-32].

The expression of Ki 67 in a case of mild dysplasia in the basal 
layer of the mucosa, confirms the histological diagnosis.

In addition, it is important to emphasize that 20% of patients 
with intraepithelial or pre-invasive lesions developed infiltrating 
epidermoid carcinoma. 

Conclusions
•	 The most common intraepithelial lesions in the mucosa of 

the head and neck are papillomatosis.

•	 In our stockings these intraepithelial lesions are more 
common in women than in men.

•	 20% of these patients developed CECC, predominantly fe-
male.

•	 75% of patients who developed CECC reported intense 
smoking habit.

•	 13% of patients expressed p16. 13% of patients expressed 
Ki67.

•	 Based on these results, despite the smallness of the sample, 
it allows to infer that HPV is probably not a causal agent of 
CECC as in Europe or in the United States.

•	 We recommend in this case to diagnose HPV infection, us-
ing PCR technique, Western blot or hybrid capture, in order 
to establish the diagnostic value of p16 in mucous head and 
neck mucous lesions.
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