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Abstract

Background: More than 90% of malignant tumors diagnosed in the oral cavity are Oral Squamous Cell Carci-
nomas (OSCC) whose preferred location is the tongue. Classically, this disease has affected men preferentially,
although recent studies suggest that trends are changing and the proportion of women with OSCC is increasing.
In addition, the prevalence of oral cancer is also determined by some risk factors as alcohol consumption and to-
bacco. Currently, the Tumor, Node, Metastasis (TNM) classification is employed to defined tumor stage and based
on this guide specific treatments are established. However, 5-year-survival does not exceed 50% of cases. The
objective of this study is to determine whether a histological risk pattern indicative of higher recurrence might be
present in T1-T2 tumors located in the anterior two thirds of the tongue.

Material and Methods: Samples from 26 patients with OSCC were analyzed and histological risk pattern of recur-
rent and non-recurrent tumors were compared. We have analyzed histological variables described in Anneroth
and Brandwein-Gensler classifications. Additionally, we have also examined both clinical variables such as age,
sex or comorbidities, as well as habits such as tobacco or alcohol consumption.

Results: We found that sex (male) and keratinization degree (high or moderate) are directly related with OSCC
recurrence. In fact, free illness time is lower in men and higher in those cases with minimal or no keratinization.
Conclusions: Based on the variables analyzed, it has not been possible to establish a histological risk pattern that,
complementary to the TNM classification, could have a predictive role in these early-stage tongue carcinomas.
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Introduction

Approximately 300.373 new cases of oral squamous
cell carcinoma (OSCC) are annually reported around
the world (1), what makes oral cancer the sixth most
common cancer worldwide (2,3).

The term oral cancer is referred to as a subgroup of head
and neck malignant neoplasms affecting the lips, the
anterior two-thirds of tongue, the salivary glands, the
gingiva, the floor of the mouth, the oral mucosal surface
and the palate (2), with the tongue being the most com-
mon location (3,4).

The peak incidence occurs after the fifth decade of life,
most commonly between the sixth and eight decade in
men, and rarely in patients under 40 years of age (5,6).
Yet, current studies reveal a rise in the incidence in this
latter group of young patients (7,8).

The main risk factors for the onset of oral carcinoma
are: tobacco and alcohol consumption (both of which
a synergistic effect), betel nut, certain dietetic habits,
genetic factors, sun exposure, poor oral hygiene and hu-
man papillomavirus (HPV)infection (9,7,6,10,11-18).
-Justification and objectives

The tumour, nodes and metastases classification of ma-
lignant tumours (TNM classification) has been used
for decades to estimate the prognosis and survival of
oral cancer patients, besides providing guidance on
the treatment regimen to be followed in each case of
OSCC. Notwithstanding, a great number of TINOMO
and T2NOMO stage patients do not respond as expected
to the treatment proposed for the stage assigned to their
cancer (19).

A unique surgical approach is usually aimed for early-
stage tumours (T1-T2). Although coadjuvant treatment
is not considered necessary for this kind of tumours
(20,21), locoregional recurrence is actually expected
in 25-37% of cases. Hence, tumour resection with ad-
equate surgical margins is in some occasions not con-
sidered the optimal definitive treatment for such kind of
tumours (22,23).

The aim of the present study is first to determine wheth-
er a specific histologic pattern exists for those recurrent
cases of T1/T2 SCC of the tongue submitted exclusively
to surgical treatment. Secondly, to envisage whether the
variables analysed can affect independently to the re-
currence risk in those patients with SCC of the tongue.
And thirdly, to evaluate the disease-free survival con-
sidering those factors associated to an increased recur-
rence risk for cancer.

Material and Methods

A detailed clinical and laboratory study was performed
on 26 patients with SCC of the anterior tongue, diag-
nosed between years 2000 to 2015. The sample was
composed of 18 men and 8§ women with ages com-
prised between 33 and 90. All cases diagnosed as
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OSCC;WHO’s International Classification of Diseases
for Oncology (ICD-0) code 8070/3 (24).

Two groups were distinguishable (13 patients each):

1) A case group consisting of patients with T1-T2 tu-
mours with no suspicion of lymph node involvement at
the moment of diagnosis but presenting tumour recur-
rence after exclusively surgical treatment of cancer of
the tongue.

2) A control group including patients with T1-T2 tu-
mours with no suspicion of lymph node involvement at
the moment of diagnosis,with no recurrence and hence,
as presumed, responding positively to the correspond-
ing surgical treatment.

All samples included >5 mm disease-free margins.

In order to ensure the ethical principle of confidential-
ity, a coding system was used to preserve the anonym-
ity of the patients. Patients’ personal data, toxic habits
and relevant medical history as well as clinical data and
anatomopathological information of the lesion under
study were registered. In this regard, the study obtained
the approval of La Paz University Hospital Research
Ethics Committee (Madrid).

To determine the histologic grade (malignancy), An-
neroth’s and Brandwein-Gensler’s classification sys-
tems were used (22,25).

All samples were analysed by two independent research-
ers: an experienced anatomopathologist (J.J.P) and a
co-worker with histopathological examination skills
(B.C.M), who identified the tumour front for each sample.
Each factor was compared on the dependent variable
(recurrence) using 1) thechi-square test of independence
—significance, at least for p<.05, indicates a relationship
between the factor and the dependent variable—and 2)
a binary logistic regression procedure—to estimate the
value of odds ratio (OR) for the risk of recurrence—That
is, a univariate analysis of the effect on recurrence for
each factor separately was conducted. To compare di-
chotomous factors, Fisher’s test was used instead of the
cited chi-square test.

Results

First, the effect of the characteristics of the sample on
tumour recurrence was analysed. Since all the possible
explanatory factors for recurrence were dichotomous,
inferential (Fisher’s test) statistics were generated.
Variables showed that there was a statistically signifi-
cant higher risk of tumour recurrence in men than in
women. Moreover, increased risk was particularly
found in patients with one of the following character-
istics: aged under 50, tobacco or alcohol users, arterial
hypertension (AHT), heart disease and tumour size >
2cm but <4 cm.

Effect of the variables defined in Anneroth’s classifica-
tion on recurrence: The results of such comparisons are
shown in Table 1.
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Table 1: Bivariate inferential analysis. Univariate effect of the variables defined in ANNEROTHs classification on recurrence = Yes.
Chi-square test of independence or Fisher’s test and logistic regression.

RECURRENCE Chi-square /
Fisher’s
Variable | Category YES NO Value | P-Sig | P-Sig | Odds | Lower | Upper
Ratio limit fimit
Degree of | High 61.5%" 38.5% 8.14 | .017% | —- - - -
keratinizati | moderate 62.5%" 37.5%" - - - ——
on low/none 0% ~ 100%> - - - -
Nuclear Little/moderate | 41.7%’ 58.3%’ —— | .695™ - - - -
polymorphi | ghyndant/extre | 57.1%° 42.9%° 4338 | 1.87 0.39 8.89
sm me
Mitosis /10 | 1to 5 50% 50.0%> - s - - - -
fields more than 5 50.0%'" | 50.0%'" - - —— -
Pattern of | tentacular/expan | 57.1%" 42.9%° 0.95 |.621™ | 337" | 267 0.36 19.71
invassion sive
tumournests>15 | 50.0%’ 50.0%° 560N | 2.00 0.19 20.61
cells
Tumour 33.3%? 66.7%" - - - -
nests<l5cells
Stage of Exclusive 0% 100%” - | .220M™ - - - -
invasion invasion lamina
propria
Underlying 56.5%" 43.5%!"° - - - -
muscular 3
invasion
Lymphopla | abundant 66.7%" 33.3%° 176 | .415™ | 215™ | 4.00 0.45 35.79
smocytic moderate 45.5%° 54.5%5 620N | 1,67 0.21 13.22
infiltration =1 obsence | 333%2 | 66.7% - - - -
Score grade 1 (<15) 60.0%’ 40.0%° 1.89 | .390™ | .181™ | 3.75 0.54 26.04
grade 2 (16-18) | 28.6%” 71.4%° - - - -
grade 3 (=19) 50.0%> 50.0%> 482N | 250 0.19 32.19

To summarise, only the relationship between recur-
rence and moderate-high degree of keratinization was
proved to be statistically significant

Effect of the variables defined in Brandwein -Gensler’s
classification on tumour recurrence: The results ob-
tained from such comparisons are presented in Table 2.

None of the analyzed variables shown statistical signifi-
cance. Same statistical methodology as described in the
previous section was used.

Multivariate effects on recurrence:

The statistical analysis of the univariate effects on re-
currence proved the statistically significant relationship
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Table 2: Bivariate inferential analysis. Univariate effect of the variables defined in BRANDWEIN-GENSLER'’s classification on
recurrence = Yes. Chi-square test of independence or Fisher’s test and logistic regression.

RECURRENCE Univariate logistic regression
Variable | Category YES NO Value | P-Sig | P-Sig | Odds Lower Upper
Ratio limit limit
WPOI typel,2,3 | 55.0%'" | 45.0%° | - [.645™° [360™ | 2.44 0.36 16.55
types 4,5 | 33.3%° | 66.7%" - - - -
LHR type 1 | 66.7%° | 33.3%° | 1.76 [.415™ [215™ | 4.00 0.45 35.79
type2 | 45.5%° | 54.5%° 629N | 1.67 0.21 13.22
type3 33.3% | 66.7%* - - - -
PNI none 52.2%" | 47.8%'" | — 999" | 547N | 218 0.17 27.56
Small 33.3%' | 66.7%" - - - -
nerves
(< Imm)

WPOI: worst patron of invasion. LHR: lymphocytic host response. PNI: perineural invasion.

between recurrence and gender (men) or degree of kera-
tinization (moderate and high).

Other factors that showed a positive although not sta-
tistically significant trend towards tumour recurrence
were: tobacco or alcohol consumption, AHT, T2 tu-
mours (tumour size according to TNM classification),
abundant/extreme nuclear pleomorphism, tentacular/
expansive invasion pattern, abundant lymphoplasmo-
cytary infiltrate, worst pattern of invasion type 1,2 or 3
and pronounced lymphocytic host response.

The initial aim of the statistical study was to build a
multivariate model predictive of recurrence. Strictly,
this model can only be built with the two significant fac-
tors afore mentioned: gender and degree of keratiniza-
tion. But factors categorised as suspicious could also be
added one at a time to them. Although in large samples
it may be possible to achieve a multivariate model, in
small samples it is more complicated.

Discussion

OSCC is the most common carcinoma affecting the oral
cavity and comprises over 90% of all oral tumours9,26,
with the tongue as one of the most frequent sites of pre-
sentation (27).

The average age in the present study was 63.8 and in-
cluded 26 participants, of whom 18 were men (69.2%)
and 8 women (30.8%). Men showed a statistically sig-
nificant higher risk of recurrence (p<0.5) than women.
In this regard, Garavello et al. (28) have reported in a
study performed on 213 patients that there is no rela-
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tionship between gender and prognosis. Likely, despite
it being a study on both tongue and floor of the mouth,
Amaral et al. (29) have indicated that the recurrence
rate does not differ between gender groups.

The TNM classification system has been used for sev-
eral years to determine the kind of therapy to be used
and the response to such treatment, as well as to pre-
dict the survival of patients with OSCC (24,30). Tongue
squamous cell carcinoma is one of the most aggressive
tumours in behaviour. Even at early stages may the pa-
tient need to be submitted to a treatment plan consisting
of radio/chemotherapy besides surgical removal of the
tumour (31). There may be therefore a group of patients
with stage [ and II tumours who suffer from constant re-
current events despite being treated accordingly to their
stage and who even die because of their illness. Hence
the idea of developing histological classifications. Most
of these classifications are based on modifications of Ja-
kobsson et al’s (32) and follow a two-folded purpose: (1)
to explain why two tumours with identical clinical char-
acteristics can lead to different biological behaviours;
(2) to complete the prognostic value of TNM classifica-
tion. The challenge is to find the most suitable treatment
for each patient, according to the specific characteris-
tics of the tumour (30,31).

All samples analysed in this study had appropriate sur-
gical excision margins (>5mm), since inappropriate
margins could imply higher tumour recurrence rates33.
However, other authors like Spiro and cols (34) have con-
sidered that these margins do not have such importance,
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given that recurrence can happen in those tumours being
excised with safety margins as well as in those tumours
excised with none, as they expose in their study. In fact,
they highlight that local control of the disease (absence of
recurrence) is also achieved in some tumours with posi-
tive margins being treated with radiotherapy.
Anneroth’s classification (25) proposed in 1987 intro-
duced a multiparametric classification system in which
the tumoral tissue was evaluated based on the histologi-
cal characteristics of the tumour itself, as well as on
the relationship resulting from the interaction between
tumour and host. In the study here in, the variables de-
fined in Anneroth’s classification were first analysed in
order to describe if any of them, single-handedly or in
combination with others, possessed a significant prog-
nostic value. According to Anneroth (25) the degree of
keratinization is one of the parameters that indicate the
differentiation of the tumour cell population. In this
line, in the present study no case in absence or with
little keratinization was found to be recurrent. On the
contrary, those cases with moderate or high keratiniza-
tion were indeed recurrent (p<0.5). Just precisely, Odell
et al35have concluded that keratinization is one of the
histopathologic characteristics more related to both lo-
cal recurrence and risk of metastasis. Moreover, in a
study performed by Acharya et al. (7), the differenc-
es existing between risk factors and histopathological
characteristics were analysed in two population groups
of different age ranges. When the variables defined in
Anneroth’s classification were independently analysed,
the degree of keratinization was found to be higher in
younger patients. Nevertheless, this could be due to the
fact that besides the typical forms of tobacco, chewed
tobacco was also considered (the study was performed
in India, where this type of practice is common). In this
respect, Woolgar ef al. (36), in an attempt to enhance
the reproducibility of this parameter, modified the way
the degree of keratinization was assessed: tumours
with high keratinization were classified according to
the number and appearance of keratin pearls, whereas
those less keratinized were classified according to indi-
vidual cell keratinization. In addition, they pointed that
the degree of keratinization may have an independent
prognostic value and they reflected it with a useful vari-
able of the classification systems of the histological risk.
Just opposite these statements, in 2009 Weijers et al.
(37) reported that none of the components of Anneroth’s
model had demonstrated to have a higher predictive val-
ue than any other. Eventually, contrary to the studies
aforementioned, Sawair et al. (38) have not found any
association between the degree of keratinization and the
onset of local recurrence, despite having considered this
parameter one of the most reproducible. Moreover, they
have argued that the state of resection margins is a more
important factor as regards tumour recurrence.
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Brandwein-Gensler and cols (22) suggested a system of
histological risk in which the most aggressive pattern of
infiltration, the lymphocyte host response and the peri-
neural invasion are evaluated. Subsequently, different
scores were assigned to each variable according to the
category, being tumours classified as high-, intermedi-
ate- or low-risk.

In agreement with the results obtained when evaluat-
ing the different variables defined in Anneroth’s clas-
sification, the worst recurrent rates were found in those
patients with a worst pattern of invasion (WPOI) type
1, 2 and 3. Other authors such as Li and cols (39) have
however suggested that the sole presence of a WPOI
type 5 could be indicative of a high risk carcinoma and
estimated a probability of 42% for loco-regional recur-
rence. But if carcinoma is considered as high-risk (a
score of 3 or more) resulting from the sum of scores
obtained by the different variables analysed, the prob-
ability of local recurrence reduces to 32%.
Lymphocyte host response (LHR) is considered the re-
sult of the interaction between host and tumour. In ac-
cordance with what previously exposed for Anneroth’s
classification, LHR type 3 corresponds to a weakened
immune response to tumour invasion and however ac-
counts for the lowest recurrence rate in our sample. In
clear opposition, Melekiand cols40 have suggested that
a more pronounced LHR is related to a better result to
the treatment, since the immune activity may exert a
protective effect on the patient. This latter is in keep-
ing with what described by the authors of the classifica-
tion (22), who show in their work that a limited or weak
LHR is associated with increased local recurrence.

The authors (22) of the classification indicate that peri-
neural invasion (PNI) in both small and large nerves
is associated to a greater risk of local recurrence. Ac-
cording to this, Chatzistefanou et al. (41) have stated
that the presence of perineural invasion is considered
a negative prognostic factor if related to the patient’s
survival. However it is not possible for us to provide
any conclusive information about this variable due to
the characteristics of our sample, since only one out
of the three patients that displayed perineural invasion
suffered from recurrence. Studies carried out by Wool-
gar et al. (36,42,43) have shown that tumour infiltration
into the perineural space at the tumour invasion front
is related to tumour diameter, width, invasion pattern,
existence of nodal metastasis, state of the margins of
resection and individual survival.

Generally speaking, it appears that there is no consen-
sus on the predictive value of malignant histological
classifications in some cases. In fact, certain studies
(31,37,44,45) have demonstrated the inability of these
classifications to predict the prognostic outcome of
small-size carcinomas. The results presented herein
confirm however some of the cases cited above and sug-
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gest that it may be possible to ensure a positive trend of
the effect on recurrence associated to gender and de-
gree of keratinisation in larger sample sizes. So it is the
probability of including some other factors in the pre-
dictive model, such as tobacco and alcohol consump-
tion, abundant-extreme nuclear pleomorphisms and T2
tumours size. As various authors have argued, it seems
that tongue squamous cell carcinomas exhibit an ag-
gressive behaviour in earlier stages of the disecase for
unknown reasons. In fact, they cause higher mortality
rates than any early-stage tumours in other sites of the
oral cavity (31,46,47).

According to Almangush and cols (45) the tongue has
a variety of structural characteristics that make it pos-
sible to influence the way tumour disseminates: it is
composed of muscle bundles and has a rich network of
lymphatic vessels.

No reproducible prognostic predictors have been identi-
fied in the assessment of OSCC despite the emergence
of recent studies based on cell morphometry, flow cy-
tometry and oncogenic expression —like the ones car-
ried out by Odell and cols (35).

As a conclusion, various authors (34,48) agree in the
importance of implementing histological classifications
as additional tools for the diagnosis of OSCC and its re-
currence. However, biological markers must be sought
to describe and predict the tumour’s behaviour.
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