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ABSTRACT

Background: Squamous cell carcinoma (SCC) of oral tongue has a higher predisposition to lymph node metastasis
which reduces survival by 50%. In clinical practice, TNM classification is used for treatment planning which does not
provide information on the biological characteristics of the tumor.

Methods: This prospective cross sectional observational study included 30 patients with T1 to T3, NO/+ oral tongue
SCC from 1% March 2014 to 30™ April 2015. Incisional biopsy was taken from the primary tumour, pathological
evaluation for differentiation of the tumour and assessment of lymphovascular (LVI) and perineural invasion(PNI)
was carried out. Post operative histopathological examination included differentiation, LV and PNI. The pathological
findings were correlated using chi square test.

Results: Majority presented with T2 stage. 27% had nodal metastasis. There was higher incidence of lymph node
metastasis in moderately differentiated (MD) and poorly differentiated (PD) SCC which was not statistically
significant. Significant correlation was seen between LVI and PNI to lymph node metastasis (p<0.001).

Conclusions: There is a higher incidence of lymph node metastasis seen in moderately and poorly differentiated SCC
of oral tongue, which can be assessed on the preoperative biopsy, guiding us to be more aggressive in the
management of cervical nodes in early tongue cancer. LVI and PNI are good predictors of nodal metastasis, help in

assessing aggressiveness and prognosis of the disease, and are soft indicators for considering adjuvant / concurrent
RT.

Keywords: Carcinoma oral tongue, Cervical lymph node metastasis, Histologic grade, Lymphovascular-perineural
invasion

INTRODUCTION

Overall, 57.5% of global head and neck cancers,
excluding oesophageal cancers occur in Asia, especially
in India, for both sexes.! In India, Head and neck cancers
account for 30% of all cancers in males, except
Dibrugarh in Assam (49.6%). They constitute 11 to 16%
of all cancers in females. Among them, tongue and mouth
in males contribute to more than one-third of the total
cancers, except in Dibrugarh where hypopharynx was the
major contributor. Among females, mouth cancer was the
leading cause.’

Oral cavity cancer is the 8" most common cancer in
developed countries and 3™ most common cancer in
developing countries.® Squamous cell carcinoma (SCC) is
the most common malignancy in the oral cavity,
accounting for 95% of all oral cavity malignant lesions.*
The most common sites are tongue, gingivo-buccal
mucosa complex, lower lip and floor of the mouth.

When compared to other oral cancers, squamous cell
carcinoma of the oral tongue has a higher predisposition
to produce metastasis in lymph nodes (incidence 15-75%)
depending on the extension of the primary lesion.>®
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Regional metastatic disease is the most reliable
prognostic indicator of treatment outcomes in patients
with squamous cell carcinoma of the oral tongue.”™
Survival decreases by 50% with the presence of regional
lymphadenopathy.’

In clinical practice, the treatment plan and prognosis of
oral tongue squamous cell carcinoma is mainly based on
the TNM (primary tumour, regional lymph node
metastasis, distant metastasis) classification. However,
this system does not provide any information on the
biological characteristics of the tumor. Information about
characteristics is important to obtain new objective
prognostic factors that may provide information about the
aggressiveness of oral tongue cancer.”*°

The aim of this study was to assess the correlation
between the histologic grade of carcinoma of oral tongue,
lymphovascular and perineural invasion with cervical
lymph node metastasis.

METHODS

This prospective cross sectional observational study was
conducted at Mazumdar Shaw Medical Centre, Narayana
Health City, Bangalore. 30 patients with T1 to T3, NO/+
oral tongue squamous cell carcinoma were included in
the study during the period from 1% March 2014 to 30"
April 2015.

Inclusion criteria

€T1/2/3 primary squamous cell carcinoma of tongue, NO
N+, non-metastatic MO, previously untreated and those
planned for a curative intent surgery.

Exclusion criteria

cT4 lesions, previously treated (Chemotherapy-
Radiotherapy), patients with induction chemotherapy,
neoadjuvant chemotherapy (NACT), palliative intent
treatment/ distant metastasis, patients with history of
other cancer and second primary cases.

Methodology

Institutional review board and ethical committee
clearance was taken for the study. This prospective study
enrolled 30 patients with previously untreated squamous
cell carcinoma of oral tongue, undergoing curative intent
surgery. Informed consent in their regional language was
taken from all the patients. Detailed history regarding use
of tobacco agents, alcohol consumption were noted.
Clinical and radiological examination of the tumour
regarding size, nodal involvement and metastasis was
done and clinical TNM staging was noted. Incisional
biopsy was taken from the primary tumour, pathological
evaluation for differentiation of the tumour (well-
differentiated/  moderately  differentiated/  poorly

differentiated), and assessment of lymphovascular and
perineural invasion was done.

All the patients were planned for curative intent surgery
after multidisciplinary tumor board review. Patients
underwent adequate glossectomy and selective neck
dissection from level I-1V followed by reconstruction
with local or free flap as indicated. The primary specimen
was sent for pathological evaluation after orientation
along with the neck nodal levels sent separately.
Specimens  underwent  detailed  histopathological
examination by a competent head and neck pathologist,
which included differentiation, lymphovascular invasion,
and perineural invasion. The pathological findings were
correlated.

Statistical methods

The statistical analysis was performed by STATA 11.2
(College Station TX USA). The demographic details of
age, gender, histopathological evaluation for
differentiation, lymphovascular invasion, perineural
invasion were analyzed. Chi-square test was used to
measure the association between the histological grades
of tumor, lymphovascular invasion, perineural invasion
with cervical lymph node metastasis. P<0.05 was
considered as statistically significant.

RESULTS

The present study included 30 patients of previously
untreated T1-3 NO/+ MO, oral tongue cancer, ranging
from 26 to 75 years of age with a mean age of 53.4 years.
There were 24 males (80%) and 6 females (20%).
Patients were clinically and radiologically (CECT/MRI)
evaluated. The primary tumour and cervical lymph nodes
were staged according to the TNM staging. Majority of
the patients were T2 (63%) (Figure 1 A, B).

Figure 1 (A, B): cT2 left lateral border oral tongue.

Incisional biopsy was taken from the tumour and
pathological evaluation was done for differentiation of
the tumour and assessment of lymphovascular and
perineural invasion. Table 1 and Figure 2, show the
distribution of histological grades. Majority of them were
well differentiated (50%), while only 10% were poorly
differentiated.
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Table 1: Distribution of histological grades (WD-well
differentiated, MD-moderately differentiated, PD-
poorly differentiated).

Number of cases Percentage (%

WD 15 50
MD 12 40
PD 3 10
Total 30 100

Histological grading

Figure 2: Distribution of histological grades (WD-well
differentiated, MD-moderately differentiated, PD-
poorly differentiated).

Lymphovascular invasion and perineural invasion could
not be identified in any of the pretreatment biopsy
specimen.

Figure 3: Adequate glossectomy- intraoperative pic
and the specimen.

Following a curative intent surgery of the primary and
neck (Figure 3), the neck nodes dissected from different
levels were marked and sent separately for pathological
evaluation which included differentiation,
lymphovascular invasion and perineural invasion.

Pathological T stage assessment

Majority of the patients had T2 tumours (50%), followed
by T1 (33.33%).

Pathological neck node staging

73% of cases had no neck node metastasis pathologically
(pNO), while 27% had positive metastasis. Majority of

them had N2b stage disease, followed by N1. Only one
patient had N2c which was also noted clinically.

Correlation between histological grading to lymph node
metastasis

Histological grade which was obtained by pretreatment
biopsy was correlated to post treatment pathological
lymph node metastasis. In our study, as shown in Table 2,
poorly differentiated squamous cell carcinoma had more
lymph node metastasis (67%), when compared to well
differentiated squamous cell carcinoma (13%). Though
there were more nodal metastasis in moderately
differentiated and poorly differentiated, it was not
statistically significant (p=0.112). Among the 8 nodal
metastasis, 50% were moderately differentiated.
However, in the node negative group, majority were well
differentiated tumours (59.09%) followed by moderately
differentiated (36.36%).

Table 2: Correlation between histological grades to
lymph node metastasis.

Differentiation NO (%) N+ (%) Total P value |

Well

differentiated 37 2(13) 15
Moderately

differentiateq 867 4(3) 12 0112
Poorly

differentiated L33 267 3

Total 22 ) 30

Table 3: Correlation between lymphovascular
invasion (LVI) to lymph node metastasis.

LVI NO (%) N+ (%) Total Pvalue |
Present 1(17) 5(83) 6(20)

Absent 21(87.5) 3(12.5) 24(80) <0.001
Total 22 8 30

Lymphovascular invasion seen in the post treatment
biopsy specimen was correlated to lymph node metastasis
(Table 3). 20% of cases had lymphovascular invasion, out
of which 83% had positive nodal metastasis. In
comparison, out of the 80% of cases without
lymphovascular invasion, only 12.5% had nodal
metastasis, which was statistically significant (p<0.001).
Out of the 8 positive nodal metastasis 62.5% had
lymphovascular invasion, whereas among the 22 pNO
cases, only 4.5% had lymphovascular invasion.

Correlation between perineural invasion to lymph node
metastasis is shown in Table 4. 63% of cases had a
positive perineural invasion, out of which 42% had
positive lymph node metastasis. While in the remaining,
37% who had no perineural invasion, none of them had
positive nodal metastasis which was statistically
significant (p<0.001).
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Table 4: Correlation between perineural invasion
(PNI) to lymph node metastasis.

Present 11 (58%) 8 (42%) 19(63%)
Absent 11 (100%) 0 (0%) 11(37%) <0.001
Total 22 8 30

Thus, all those patients who had no perineural invasion,
did not have nodal metastasis, while all the 8 positive
nodal disease cases had positive perineural invasion,
although 50% of NO disease had a positive perineural
invasion.

DISCUSSION

Oral cavity cancer is one of the most common cancers in
our country, tongue being the most commonly affected
subsite. Tongue is a complex anatomical site and its form
and function are crucial for efficient swallowing, speech
and appreciation of taste. In the past, various methods of
treatment have been employed, but tongue has remained
a difficult area to assess and treat. The survival in
carcinoma of the tongue is poor compared to the other
subsites in oral cavity."'*

Most Indian patients with oral tongue cancer present in
advanced stage, and show high propensity for cervical
lymph node metastasis. From many studies it is shown
that, lymph node metastasis is one of the most important
prognostic factors. Survival reduces by 50% in the
presence of cervical lymph nodes.’

For many years, treatment plan and prognosis was mainly
based on TNM staging, which does not include any
biological characteristics of the tumor. Hence,

histopathological characteristics are more important in
assessing prognosis, planning treatment and to provide
information about aggressiveness of the disease.

Figure 4: (A-C) Microscopic picture-well, moderately
and poorly differentiated SCC.

Only 10% of our patients had poorly differentiated
squamous cell carcinoma (Figure 4 A-C). There was a
higher occurrence of nodal metastasis among poorly
differentiated squamous cell carcinoma, but it was not
statistically significant (p=0.112). A similar observation
was seen in the retrospective study done by Rikardsen et
al among 133 patients of oral squamous cell carcinoma.
In their study, 42% had well-differentiated and 8% poorly
differentiated squamous cell carcinoma.*? Akhter et al, in

their study on 50 patients of oral squamous cell
carcinoma, 18% of well-differentiated squamous cell
carcinoma had nodal metastasis, 26% among moderately
differentiated and all patients of poorly differentiated
were positive for nodal metastasis.”® There were also
other studies which showed significant correlation
between histological grading and lymph node metastasis,
like in the study done by Kurokawa et al, which included
50 patients with carcinoma tongue, 3.1% of well
differentiated squamous cell carcinoma had positive
nodal metastasis, while 33.3% of moderately
differentiated were positive for nodal metastasis. Thus,
their study showed a statistically significant correlation
with p<0.01.'* From the above mentioned studies, we can
say that higher occurrence of nodal metastasis can be
predicted amongst the moderately and poorly
differentiated squamous cell carcinoma.

Among the various parameters used to predict the
outcome of malignant disease in oral squamous cell
carcinoma, lymphovascular invasion (LVI) and
perineural invasion (PNI) are both widely used as
indicators of aggressive behaviour.”®** They have been
associated with increased risk of local recurrences and
lymph node metastasis.

Lymphovascular invasion is classified according to the
presence or absence of neoplastic cells located in the wall
or lumen of blood or lymphatic vessels. It has been
demonstrated to be a good prognostic tool, and it has
been found to be correlated with low rates of survival and
high risk of recurrence.” However, due to the difficulty
in defining and recognizing this parameter with certainty,
some grading systems have omitted this factor.’

Perineural invasion is a tropism of tumour cells for nerve
bundles in the surrounding tissues. It is well known as an
independent predictor of poor outcome in colorectal
carcinoma and salivary gland malignancies. However, in
oral squamous cell carcinoma, there is no consensus
among authors about the real prognostic impac

t.lG

Figure 5 (A, B): Microscopic picture showing LVI and
PNI (20x view).

In our study, 20% of cases had positive lymphovascular
invasion (Figure 5A), out of which 83% had positive
nodal metastasis. There was a significant correlation
between lymphovascular invasion and lymph node
metastasis (p<0.001).
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We noted that out of the 8 positive nodal metastasis,
62.5% had positive lymphovascular invasion, whereas
amongst the 22 pNO cases, only 4.5% had positive
lymphovascular invasion. Similar observation are also
seen in studies done by Sharma et al, Jardim et al and
Michikawa et al.®*? Jardim et al, in their study had
40.8% positive lymphovascular invasion and among the
positive nodal metastasis, 50.5% had positive
lymphovascular invasion.” But, Lim et al showed no
correlation between lymphovascular invasion and nodal
metastasis in their study. Out of the 16% positive
lymphovascular invasion, 30% had nodal metastasis,
while among 84% of negative lymphovascular invasion,
44% had positive nodal metastasis.”

63% of our cases had a positive perineural invasion
(Figure 5B). 42% of these had positive lymph node
metastasis, which was statistically significant (p<0.001).
Significant correlation (p=0.019) was also seen in the
study done by Jardim et al whereas the study done by
Lim et al, did not show significant correlation (p>0.99)
between positive perineural invasion and lymph node
metastasis.”® In their study out of the 12.5% who had
positive perineural invasion, 28% had nodal metastasis.
And out of the 87.5% negative perineural invasion, 20%
had nodal metastasis.”*

All the patients with no perineural invasion, did not have
nodal metastasis in our study. All the 8 positive nodal
disease cases had a positive perineural invasion. Half the
patients with node negative disease had a positive
perineural invasion.

We could thus summarise that lymphovascular invasion
and perineural invasion are good predictors of nodal
metastasis and help in assessing the aggressiveness and
prognosis of the disease, and are soft indicators for

considering  adjuvant  radiotherapy/  concurrent
radiotherapy.
CONCLUSION

We conclude from our study, that there is a higher
incidence of cervical lymph node metastasis seen in
moderately and poorly differentiated SCC of oral tongue,
which can be assessed on the preoperative biopsy,
guiding us to be aggressive in the management of
cervical nodes in early tongue cancer.

LVI and PNI have a significant correlation to lymph node
metastasis. We can thus assess the aggressiveness of the
tumor, predict the prognosis and plan an appropriate
management for the neck, and also plan adjuvant
treatment for patients with early tongue cancer.
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