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Introduction
Oral Squamous Cell Carcinoma (OSCC) is considered the result 

of a multi-step process, which involves a number of aberrant genetic 
events. Multiple oncogenes, regulatory factors, and tumor suppressor 
genes play a role in its development and progression [1,2].

In clinical practice, the planning of treatment and the prediction 
of prognosis for patients with OSCC are mainly based on the TNM 
classification and some histopathological criteria [3]. However, the 
clinical outcome does not always follow the expectation of those 
parameters, since they do not provide any information regarding the 
biological characteristics of the tumor. 

Local recurrence appears as one of the main causes for treatment 
failure and has a significant negative impact on the prognosis of patients 
of OSCC. Despite these observations, many studies evaluate biomarkers 
that could identify patients at highest risk of local recurrence [4,5]. 
Therefore, these markers are not commonly reassessed in the local 
recurrence, especially in those cases in which the recurrence occurs 
precociously.

The aim this study was compare the immunohistochemical 
expression of six biomarkers: Ki-67, p53, bcl-2, FAS (Fatty acid 
synthase), Erb-B2, β-catenin and E-cadherin in OSCC primary tumor 
(PT) and their respective early local recurrences (ERL).

Material and Methods
The study was performed in seventeen patients diagnosed 

and treated at the Department of Head and Neck Surgery and 
Otorhinolaryngology, A.C. Camargo Cancer Hospital, São Paulo, 
Brazil, evaluated retrospectively for early local recurrence of oral 
squamous cell carcinoma (OSCC). The inclusion criteria for all cases 

were: all the patients had biopsy proven OSCC, not received prior 
therapy to the primary site, had been submitted to surgical treatment 
at A.C. Camargo Hospital. The exclusion criteria were the presence of 
OSCC in the margins, or even close (< 5mm) of the surgical resection 
and less than 2 years follow-up after the definitive treatment. Clinical 
information, including age, gender, smoking and alcohol intake 
history, TNM classification, and location, treatment and outcome data 
was obtained from patients’ files. The characteristics of the all patients 
selected for this study are summarized in Table 1. This study was 
carried out with approval of the Human Research Ethics Committee 
of the A.C. Camargo Hospital. The respective paraffin-embedded 
block of the primary tumor and its local recurrence was taken from the 
pathological archives for analysis.

The paraffin embedded tissue samples were cut (3 μm) and 
mounted on silane-coated glass slides for Hematoxylin and Eosin 
(H&E) staining and immunohistochemistry. Briefly, the sections were 
deparaffinized, rehydrated in graded ethanol solutions. Endogenous 
peroxidase activity was blocked by using 3% H2O2 for 25 min at 
room temperature. Microwave (Panasonic, 1380 W) antigen retrieval 
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Abstract
Local recurrence is one of the main causes of treatment failure in patients with Oral Cell Squamous Carcinoma 

(OSCC) and has a significant negative impact on prognosis. There are few studies considering the biological 
characteristics of Early Local Recurrence (ELR), particularly comparing to the primary tumor. In this study, we 
compared the immunoexpression of p53, FAS (Fatty acid synthase), Erb-B2, β-catenin and E-cadherin and the 
proliferation marker Ki-67 in 17 Primary Tumors (PT) and its respective ERLs. The kappa index was used for 
statistical analysis. All markers used were expressed similarly in both primary and early recurrent tumor, considering 
the mean percentage or positive cases. No difference was observed between the expression of p53 (kappa- = 
0.881), FAS (kappa- = 0.673), Erb-B2 (membrane (M) kappa = 0.337 and cytoplasmic (C) kappa = 0.767), β-catenin 
(M: kappa = 0.337 and C: kappa = 0.767) and E-cadherin (M: kappa = 0.337 and C: kappa = 0.767) in the PTS and 
in its corresponding ERLs. However, the proliferation marker Ki-67 showed a low kappa index (kappa: 0.179). This 
different proliferation rate between PTS and in its corresponding ERLs could be better investigated and further be 
considered in the clinical management of ERLs.
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consisted of two periods of 12 minutes in 10 mM citric acid solution (pH 
6.0) followed by a washing step with Phosphate-Buffered Saline (PBS). 
The incubations with the primary antibodies diluted in PBS were made 
overnight at 4°C: anti-FAS ( Transduction Laboratories, Lexington, 
KY)1:3000, anti-Erb-B2 (Dako, Carpinteria, CA) 1:200, anti-Ki-67 MIB 
1 (Dako, Carpinteria, CA) 1:100, E-cadherin (Novocastra, Newcastle, 
UK) 1:200, β-catenin (Novocastra, Newcastle, UK) 1:200, p53 (Dako, 
Carpinteria, CA) 1:200. Sections were washed again and incubated 
with biotinylated secondary antibodies for 30 minutes followed by the 
streptavidin-biotin-peroxidase (Strep ABC complex/HRP Duet kit, 
Dako) for 30 minutes at room temperature. Reactions were developed 
with a solution containing 0.6 mg/ml of 3’3- diaminobenzidine 
tetrahydrochloride (DAB, Sigma) and 0.01% H2O2 and counter 
stained with Carazzi’s haematoxylin, mounted, and analyzed under an 
optical microscope. Positive and negative controls were included in all 
reactions. Two observers (FCAA and OPA) independently evaluated 
and interpreted the results of immunostaining without knowledge of 
clinical data of patients. The percentage of Ki-67 positive nuclei was 
calculated with the aid of an image computer analyzer (Kontron 400, 
Carl Zeiss, Germany) by counting a total of 1000 cancer cells in each 
sample and assessing the percentage of labeled cells. The percentage 
of positive cells in the FAS, p53, Erb-B2, E-cadherin and β-catenin 
immunostaining was semiquantitavely evaluated into one of the 
following groups: < 5% were defined as negative (or lack of expression), 
and > 5% were defined as positive.

The kappa index was used in the statistical analysis for the 
correlation of the markers expressed on the PTs and its respective 
ELRs. Values of kappa range from –1 to +1. A value < 0.20 indicates 
weak correlation, 0.21 to 0.40 fair, 0.41 to 0.60 moderate, 0.61 to 0.80 
good, and 0.81 to 1 excellent correlation [6].

Results
The studied population consisted of 17 patients, from which 16 

(94.11%) were male and 1 (5.89%) female, with mean age of 56.47 
years, ranging from 40 to 73 years. The history of smoking and alcohol 
consumption was reported in 16 (94.11%) and 15 (88.23%) patients 
respectively. Tumors were sited at tongue in 14 cases (82.35%) and in 3 
(17.65%) at retromolar area. The Clinical Stage (CS) of the patients were 
CS I, 3 cases (17.64%); CS II, 2 cases (11.76%); CS III, 8 cases(47.05%) 
and CS IVa, 4 cases (23.55%). Among all cases, 11 (64.70%) patients 
underwent surgical resection of the primary tumor only and 6 (35.30%) 
underwent surgical resection and radiotherapy. The recurrence time 
after the first treatment was from 1.70 to 7.33 months, with the mean 
of 4.98 months.

Immunohistochemical analysis of Ki-67, p53, FAS, Erb-B2, 
E-cadherin and β-catenin in both PT and ERL showed similar protein 
expression, and the results are summarized in the Table 2 and 3. 

Nuclear staining of Ki-67, for statistical analysis, a threshold value 
of 17.5% (median) Ki-67–positive tumor cells separated tumors with 
a high proliferation rate (Ki-67 ≥ 17.5%) from tumors with a low 
proliferation rate (Ki-67 < 17.5%). In 9 PTs, which showed a low 
proliferation rate, 4 (44.44%) showed a higher proliferation in their 
respective ERL. In 8 PT, which showed a high proliferation rate in PT, 
3 (37.5%) showed a lower proliferation in their respective ERL (kappa 
= 0.179). 

Immunohistochemically detectable p53 protein accumulation was 
observed in 9 (52.94%) PTs and 10 (58.83%) ELRs. All reactions with 
a distinct nuclear staining were considered positive, regardless their 
intensities.

The FAS positivity was cytoplasmic and this positivity was more 
intense in well differentiated areas in the OSCC (Figure 1). The 
cytoplasmatic membrane of adipocytes stained strongly with FAS 
antibody and served as an additional positive control. FAS positivity 
showed no difference between the groups. 

Case Age Gender Smoking
Habit

Alcohol
Use Localization TNM Treatment Disease-free survival*

1 42 Male Yes Yes Tongue 310 Sur/Rad 6.18

2 51 Male Yes Yes Tongue 310 Sur/Rad 5.65

3 51 Male Yes No Retromolar 210 Surgery 1.93

4 73 Female Yes Yes Tongue 200 Surgery 5.71

5 72 Male No Yes Tongue 200 Surgery 5.98

6 49 Male Yes Yes Tongue 310 Surgery 5.75

7 57 Male Yes Yes Tongue 400 Surgery 3.64

8 69 Male Yes No Tongue 100 Surgery 4.24

9 58 Male Yes Yes Tongue 310 Sur/Rad 6.90

10 49 Male Yes Yes Tongue 100 Surgery 1.70

11 65 Male Yes Yes Tongue 100 Surgery 5.95

12 70 Male Yes Yes Tongue 300 Surgery 3.78

13 60 Male Yes Yes Retromolar 400 Surgery 4.79

14 40 Male Yes Yes Retromolar 42a0 Sur/Rad 3.64

15 45 Male Yes Yes Tongue 210 Surgery 4.86

16 53 Male Yes Yes Tongue 300 Sur/Rad 7.33

17 56 Male Yes Yes Tongue 400 Sur/Rad 6.70

*Time in Months
Table 1: Distribution of 17 cases of early recurrence of oral squamous cell carcinomas according to demographic, lifestyle and clinical variables.
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Variable Category PT n (%) ELR n (%)

Ki-67 ≤17.5% 9 (52.94) 8 (47.06)

>17.5% 8 (47.06) 9 (52.94)

 p53 + 9 (52.94) 10 (58.83)

- 8 (47.06) 7 (41.17)

FAS + 13 (70.47) 13 (70.47)

- 4 (23.53) 4 (23.53)

Erb-B2 Membrane + 12 (70.58) 11 (64.71)

- 5 (29.42) 6 (35.29)

Erb-B2 Cytoplasm + 7 (41.17) 9 (52.94)

- 10 (58.83) 8 (47.06)

E-cad Membrane + 14 (82.35) 15 (88.23)

- 3 (17.65) 2 (11.74)

E-cad Cytoplasm + 6 (35.29) 4 (23.53)

- 11 (64.71) 13 (70.47)

β-Cat Membrane + 13 (70.47) 15 (88.23)

- 4 (23.53) 2 (11.74)

β-Cat Cytoplasm + 4 (23.53) 4 (23.53)

- 13 (70.47) 13 (70.47)

Table 2: Immunoexpression of Ki-67, p53, FAS, Erb-B2, E-cadherin and 
β-catenin in 17 Primary tumor (PT) of oral squamous cell carcinoma (OSCC) and 
17 early local recurrent (ELR) OSCC.

A membrane and granular cytoplasm of Erb-B2, β-catenin (Figure 
1) and E-cadherin staining were identified and considered in our 
study. A membrane staining was mainly found in well-differentiated 
areas, noticeably in areas showing formation of keratin pearls, whereas 
cytoplasmic staining was found mainly in undifferentiated cells. 
β-catenin is also known to be found in the nucleus under certain 
conditions. However, we did not detect this specific accumulation, 
possibly as a result of the specimen preparation methods used.

No significant changes in the immunoexpression of p53, FAS, 
Erb-B2, E-cadherin and β-catenin were observed in PTs and their 
respective ELR when the kappa index was used (Table 3).

Discussion
An accumulation of genetic alterations is the basis for the OSCC 

progression, referred as multi-step carcinogenesis [7]. Gene function 
can be altered in different ways: aberrant function of genes that 
positively or negatively regulate aspects of proliferation, apoptosis, 
genome stability, angiogenesis, invasion and metastasis [8].

It is a widely-known experience that after adequate treatment 
of OSCC, there is still a high risk of reappearance of another tumor 
in the same anatomical area. Local recurrence appears as one of the 
main causes for treatment failure after definitive therapy [9-11] and 
occasionally this recurrence may occur precociously.

Most cases of recurrence can be explained by the regrowth of 
incompletely resected OSCC [12]. However, when the histopathological 
assessment of surgical margins has shown that the resection of the 
tumor had been efficient, it is a clinical challenge to determine the 
possible causes for early local recurrence development. Since this type 
of lesion can be the result of remaining tumor cells, the PTs and ERLs 
must share the same profile of tumor markers, given the fact that, 

PT ERL kappa
Ki-67 ≤17.5% >17.5%

≤17.5% 5 4 0.179
>17.5% 3 5

p53 - +
- 7 1 0.881
+ 0 9
FAS - +
- 3 1 0.673
+ 1 12
Erb-B2 Membrane - +
- 3 2 0.337
+ 3 9
Erb-B2 Cytoplasmic - +
- 8 2 0.767
+ 0 7
E-cad Membrane - +
- 0 3 0.767
+ 2 12
E-cad Cytoplasmic - +
- 10 1 0.442
+ 3 3
β-Cat Membrane - +
- 2 2 0.604
+ 0 13
β-Cat Cytoplasmic - +
- 11 2 0.326
+ 2 2

Table 3: Imunoexpression of Ki-67, p53, FAS, Erb-B2, E-cadherin and β-catenin 
in the primary tumor (PT) and their respective early local recurrent (ELR).

by definition, the recurrence is regarded as the return of the same 
primitive tumor [7].

Several works have focused on defining biomarkers, from which, 
the tumor suppressor gene, p53 is the most frequently studied. 
Alterations of the p53 gene are the most frequently documented genetic 
abnormalities in OSCC [1]. Our data are in accordance with those 
described in the literature, in which p53 expression ranges from 40% 

Figure 1: Immunohistochemical staining of β-Catenin, Ki-67, FAS and ErB-b2 
expression in OSCC: (A) β-catenin (original magnification 400x), (B) Ki-67 
(original magnification 200x), (C) FAS (original magnification 200x) and (D) 
ErB-b2 (original magnification 400x).
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to 60% of head neck cancers [13]. Overexpression of Erb-B2, which is 
a 185-KD transmembrane protein with tyrosine kinase activity, seen 
to be involved in OSCC progression [14,15]. We observed a 70.58% 
membrane and 41.17% cytoplasmic staining of ERB-B2 in PT, the 
membrane staining was similar to the one found by Silva et al. [14] 
however, the cytoplasmic staining was fewer than one reported in that 
study, probably due to the different criterion for positiveness used. The 
E-cadherin and β-catenin complex plays a critical role in the epithelial
cell-cell contact and maintenance of tissues. Several studies also suggest
that the expressions of these molecules are also altered in OSCC [16,17].
We did not found dissimilarities in these proteins expression in the PTs
and in ELR, although altered expression of these molecules is involved
in cancer cell locomotion, proteolisys, survival and proliferation in
close and distant sites [16,17]. Fatty acid synthase (FAS) is a complex
of seven enzymes required for endogenous fatty acid synthesis, and its
increased expression has been described in several human tumors [18-
21]. FAS changed expression seems to be uncommon in OSCC, since
only 2 (11.74%) cases showed discordance in PTs and ERL.

Proliferation rate is also recognized as a potential prognostic factor 
in the OSCC. The Ki-67 antibody, has been used widely for estimation 
of the growth fraction of clinical samples of human neoplasms [22,23]. 
In our study, ELR changed the proliferation rate when compared to the 
OSCC PTs. Different treatment approach, especially the postoperative 
radiotherapy used in 6 (35.30%) patients, could be involved. Within a 
given tumor, subpopulations of cells exist and differ in growth rates 
and other biologic properties [24]. Also, the postoperative radiotherapy 
should be acted causing an additional clone selection. In 44.44% of the 
OSCC analyzed, a change of their proliferation rate from low to high in 
their respective ERL was observed. This fact should be given a thorough 
investigation, inasmuch as it may be useful to guide ELRs treatment 
decision in the current clinical practice.

The present report showed a significant correlation of p53, FAS, 
Erb-B2, β-catenin and E-cadherin immunoexpression in cases of 
oral squamous cell carcinoma primary tumors and its early local 
recurrences samples. However, some discordance between the tumors 
was observed. 
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