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Abstract

Aims Being an important prognostic predictor in carci-
noma oral tongue, neck metastasis poses an adverse impact
on prognosis.The management of neck is still controversial.
Neck metastasis depends on features like tumor thickness,
depth of invasion, lymphovascular invasion and perineural
invasion. Thus by correlating these features with the level of
nodal metastasis and by correlating clinical and pathological
staging, a preoperative assumption for a more conservative
neck dissection may be done.

Objectives 1. To correlate clinical staging, pathological
staging and depth of invasion (DOI) of tumor with cervi-
cal nodal metastasis, for a preoperative assumption of a
more conservative neck dissection.

2. To study the correlation of additional prognostic features
like lymphovascular invasion, perineural invasion, posi-
tive resection margin, worst pattern of invasion, lympho-
cytic infiltration and presence of necrosis with that of
cervical nodal metastasis.

Materials and Methods The study was conducted on 24
patients of carcinoma oral tongue who underwent resection
of the primary with an appropriate neck dissection and their
clinical, imaging, and postoperative histopathological find-
ings were correlated.

Results We found a significant association of the CC
(craniocaudal) dimension and radiologically determined
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DOI (depth of invasion) with the pN also significant associa-
tion of clinical and radiological DOI with histological DOI.
The probability of occult metastasis was found to be more
when the MRI-DOI is > 5 mm. The sensitivity and specific-
ity of cN staging were 66.67% and 73.33% respectively. The
accuracy of cN was 70.8%.

Conclusion In the present study a good sensitivity, speci-
ficity and accuracy of cN (clinical nodal stage) was found.
Craniocaudal (CC) dimension and DOI of the primary
tumor measured by MRI is a strong predictor of the disease
extension and nodal metastasis. MRI-DOI > 5 mm warrants
an elective neck dissection of level I-III. For tumors MRI
DOI <5 mm observation can be recommended with adher-
ence to a strict follow-up.

Keywords Carcinoma oral tongue - Neck metastasis -
NO neck - Tumor thickness - Depth of invasion - Neck
dissection

Introduction

Cancer is the second leading cause of death globally, of
which 70% occurs in low and middle income countries. The
oral carcinoma occurs in the sub sites of oral cavity that
includes the mucosal lip, buccal mucosa, oral tongue (ante-
rior two thirds), floor of mouth, upper and lower alveolus,
hard palate and retromolar trigone.

In the Western world, oral cancer is relatively uncommon
and the incidence in North America and Europe is 7.6% and
17.6% respectively and that in Asia it is 64.2%. Likewise the
mortality is 2.9% and 13.6% in North America and Europe
respectively but 73.3% in Asia. Oral cancer ranks 11th in
the overall incidence for the most common cancer in Asia
but 2nd in India and first among Indian males. The reason
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being, the predominant use of tobacco, alcohol and betel
quid in this region [1, 2]

The Oral Squamous Cell Carcinoma spreads mostly
by lymphatics. The absence of fascial planes between the
intrinsic & extrinsic muscles enables tumors to easily pen-
etrate and infiltrate among the various muscles. Tongue has
shown higher risk of cervical nodal metastasis as compared
to other subsite as a result of abundant lymphatics. Cervical
nodal metastasis being an important feature poses an adverse
impact on prognosis.

Early stage of carcinoma oral cavity is treated surgically,
directed at controlling the primary tumor and regional neck
metastases, by wide excision of primary site and elective
neck dissection. Primary site excision and therapeutic neck
dissection with additional CRT (chemoradiotherapy) is con-
sidered if patients have advanced cancers. Clinical staging
by the corroboration of physica lexamination and imaging
studies plays a vital role in proposing the treatment modality
which includes surgery of primary + neck dissection + CRT.

In the management of neck, most school of thoughts are
towards an elective neck dissection as an important compo-
nent of carcinoma tongue management, due to the presence
of occult metastasis, for NO disease [3—6]. Contrary to that,
other school believes that elective neck dissection done in
early stage is more of an over treatment [7, 8]. The manage-
ment of N1 & N2 disease is either by selective neck dissec-
tion or modified radical neck dissection and N3 by modified
radical or radical neck dissection followed by adjuvant CRT.
By finding the relation of tumor thickness, DOI and few
other features with lymph nodal involvement the risk of neck
metastasis can be predicted, thus contributing to a better
therapeutic decision making.

Materials and Methods

The study was conducted at our institute for a period of
1.5 years from February 2019 to July 2020, after obtaining
the ethical committee clearance. All patients above the age
of 18 years, histologically proven to have carcinoma of the
oral tongue with positive/negative clinical lymph nodes and
previously untreated were included in the study. Patients not
willing to give an informed consent; non squamous cell car-
cinoma; with distant metastasis; having had prior treatment
by surgery/radiotherapy/chemotherapy and unfit to undergo
general anesthesia were excluded from the study. After get-
ting an informed consent, complete history was taken and a
thorough clinical examination was performed with empha-
sis on site, size and extent of involvement of lymph nodes.
All patients were subjected to MRI with contrast, where the
details of primary tumor thickness, volume, DOI, levels and
status of lymph nodes involved, were obtained. Surgery in
the form of wide local excision/hemiglossectomy/near-total

glossectomy with or without reconstruction of the primary
and an appropriate neck dissection was done. Post-Oper-
atively the specimens of the primary and neck dissection
were labeled and sent for histopathologic examination. The
histopathological assessment included:

(D) Primary tumor.

Tumor size.

Depth of Invasion (DOI).

Histological subtype.

Histological grade.

Lymphovascular invasion.

Perineural invasion.

Lymphocytic infiltration into the surrounding tissue
(peritumoral or intratumoral).

Presence or absence of necrosis.

i. Positive margin.

e e o

(IT) LN status.
a. No. of LNs resected.
b. No. of LNs metastasized.
c. Extranodal deposits.

The reports were then collected and assessed with the
pre-operative findings.

Analysis

The study subjects were described according to their demo-
graphic variables in terms of mean and percentage. As data
was not normally distributed Mann—Whitney U test was
used to compare the variables. The relationship between
two categorical variables are given by the chi-square test
with P-value <0.05 to be significant. Characteristic of cN
diagnosis described by Sensitivity, Specificity, Positive pre-
dictive value (PPV) and Negative predictive value (NPV).
The statistical package used was IBM SPSS version 23.

Results

The patients in the study group were mostly in the fifth dec-
ade of life. Only one patient presented at the age of 30 and
one above the age of 70 years. The male female ratio was
2:1. 54% patients were presented at 3—6 months of onset of
their symptoms. Almost all patients had the lesion on the
lateral border of the tongue, most of which were in the mid-
lateral region (58.33%).

In the present study, T2 was the commonest T-stage
in both clinical and histopathological staging. In clinical
staging T3 were more than T1 whereas histopathologically

@ Springer



82

Indian J Otolaryngol Head Neck Surg (Jan—Mar 2023) 75(1):80-87

Table 1 Clinicoradiological and Histopathological T and N staging of the malignancy of the cases studied

Clinicoradiological Histopathological

cT-stage  Frequency (percentage)  cN-stage  Frequency(percentage)  pT-stage  Frequency(percentage)  pN-stage  Frequency
(percent-
age)

T1 2(8.33%) NO 14(58.33%) T1 9(37.5%) NO 15(62.5%)

T2 19(79.17%) N1 7(29.17%) T2 13(54.17%) N1 6(25%)

T3 3(12.5%) N2 3(12.5%) T3 2(8.33%) N2 2(8.33%)

T4 0 N3 0 T4 0 N3 1(4.17%)

Table 2 Cervical nodal involvement by levels T1 and T2 were more than T3. There was no T4 stage in

Level Clinicoradiological Histopathological either group. Ma_]Ol'.lt)./ of the pat1<'znts had no 1'dent1ﬁable

neck nodes both clinically and histopathologically, fol-

Level I 7(29.17%) 3(12.5%) lowed by N1 and N2 (Table 1).

Level Il 6(25%) 6(25%) Among the cervical lymph nodes the most commonly

Level Il 1(4.17%) 2(8.33%) involved was level I clinically whereas it was level II his-

Level IV 0 0 topathologically (Table 2). Involvement of level IV and V

Level V 0 0

Table 3 Association of tumor thickness (AP*TR*CC) with Lymph
nodal involvement

Tumor LN Positive =~ Number  Test significance

thickness

AP Negative 15 Mann-Whitney U~ 48.500
Positive 9 Z-Value —1.138
Total 24 P-Value 0.255

TR Negative 15 Mann-Whitney U 52.000
Positive 9 Z-Value -0.926
Total 24 P-Value 0.355

CC Negative 15 Mann-Whitney U 36.000
Positive 19 Z-Value —1.886
Total 24 P-Value 0.059

Table 4 Association of histopathological DOI with radiological DOI

were not seen both clinically and in histopathology.

There was a significant association of CC dimension
with the lymphnodes with P-value <0.05[0.059] and
Z-value - 1.886 (Table 3). Other two dimension, that is
AP and TR had no significant association with the lymph
nodes with P-value >0.05.

There was significant association between pathological
depth of invasion and radiological depth of invasion with
P-value <0.05 (Table 4).

The positive predictive value of clinical lymph node is
81.82% when the MRI-DOI is more than 5 mm and is only
66.67% when less than 5 mm (Table 5). The probability
of occult metastasis is more when the MRI-DOI is >5
mm (stage II). The rate of occult metastasis among cN in
the present study was found to be 21.43%.

There was significant association between pTNM stag-
ing and cTNM staging with P-Value <0.05 (Table 6).

Radiological-DOI (mm)

Test significance

4 5 55 6
P-DOI (mm) 2 2 0 0 0

3 0 1 1 0

4 0 0 0 1

5 0 1 0 1

6 0 0 0 2

7 0 0 0 0

8 0 0 0 0

9 0 0 0 0

10 0 0 0 0
Total 2 2 1 4

%within P-DOI  8.3%  83% 42%  16.7%

7 8 9 10 12

0 0 0 0 0 Chi-Square—82.833
0 0 0 0 0 df-64 P Value—
0 0 0 0 0 0.057

0 1 0 0 0

0 1 0 0 1

0 3 1 0 0

1 1 2 2 0

0 0 0 1 0

0 0 1 0 0

1 6 4 3 1

42%  25% 16.7% 12.5%  4.2%
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Table 5 Association of radiological-DOI with pN:

DOI Sensitivity ~ Specificity PPV NPV
<5 mm 66.67% 0 66.67% 0
>5mmto<10mm  75% 75% 81.82% 66.67%

Of the 10 necks found clinically positive, 6 were true pos-
itive while 4 were false positive. Out of the 14 neck found
clinically negative, 11 patients were true negative while 3
patients were false negative. The sensitivity of clinical exam-
ination was found to be 66.67%, specificity was found to be
73.33%, positive predictive value 60% and negative predic-
tive value 78.5% (Table 7). Accuracy of clinical examination
was 70.8%.

There was significant association between LVI and nodal
metastasis with P-value <0.05. Two patients who had lym-
phovascular invasion had pathological nodal metastasis.

There was no significant association between the resected
margin and locoregional recurrence with P-value > 0.05.

Discussion

The majority of patients with carcinoma of the oral tongue
present with stage I/II disease. It mostly spreads by lymphat-
ics and is the important prognostic factor. Nodal involvement
guides the treatment of oral carcinoma and neck dissection.
The incorporation of the feature of depth of invasion in the
new 8™ edition AJCC staging system helps in knowing the
extent of the primary as well as the probability of occult
metastasis, which helps us in planning a more conservative
type of neck dissection if possible. In-depth, post-operative
pathological assessment about the DOI, resected margin,
LVI (lymphovascular invasion) and PNI (perineurial inva-
sion) helps us in assessing the outcome and prognosis and
in planning subsequent treatment.

Distribution of Patients by cTNM and pTNM Stage

In the present study, most patients 79.17% had cT2 stage,
followed by T3 (12.5%) and T1 (8.33%). This is similar to
the study done by Krishnamurthy et al., where they found
an increased percentage of early stage tongue carcinoma [9].
This is contrast to the base of tongue carcinoma probably
due to the early symptomatology in case of anterior tongue
carcinoma. Of the 24 patients, 14(58.33%) of the patients
were clinically node negative. 7(29.17%) patients were in
cN1 and 3(12.5%) patients were in cN2 stage.

Out of the 24 patients, most of the patients 13(54.17%)
were staged as pT2 post-operatively, followed by pT1-
9(37.5%) patients and pT3-2(8.33%) patients. 15(62.5%)
patients had no pathological cervical nodal metastasis.

Table 6 Association of cTNM and pTNM:

pTNM stage

TIN1 T2NO T2N1 T2N2a T2N2b T2N3b T3NO T3N1 Total

TINO

2 (8.3%)

cTNM stage TINO

11(45.8%)
6(25%)

T2NO
T2N1

1(4.2%)
1(4.2%)
14.2%)
14.2%)
14.2%)

T2N2b
T2N2c¢
T3NO
T3N1

T3N2c

24(100%)

Total

Chi-Square—114.985 df—56 P-Value—0.01

Test significance
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Table 7 Sensitivity and specificity of cN staging

cN pN Total
N+ NO
N+ 4 10
NO 11 14
Total 15 24
Percentage
Sensitivity 66.67%
Specificity 73.33%
Positive predictive value 60%
Negative predictive value 78.5%

6(25%) patients were in pN1 stage, 2(8.33%) patients were
in pN2 stage and 1(4.17%) patient was in pN3 stage. Level
IT lymph nodes were the most common followed by level I
and III.

Association of Tumor Thickness (AP*TR*CC)
and Tumor Volume with pN

The tumor thickness is the greatest dimensions along the
anteroposterior (AP), transverse (TR) and craniocaudal (CC)
planes obtained by pre-operative CE-MRI. Tumor volume
was then estimated based on these measurements of maxi-
mum tumor diameter in the 3 planes. Jayasankaran et al. in
his study has showed that only CC dimension has signifi-
cant correlation with pathological nodal involvement with
P <0.03 [10]. The present study showed a similar associa-
tion with the CC dimension and the pN, with P-value <0.05.
Study done by Hu et al. shows tumor thickness was useful in
predicting lymph node metastasis while tumor volume did
not [11] which is similar to the present study. This is prob-
ably because the maximum resistance for tumor growth is in
the vertical plane and so logically an aggressive tumor has
to be the one with higher vertical involvement.

The Association of Clinical, Radiological
and Pathological Depth of Invasion with pN

The 8th edition of AJCC guidelines of cancer staging has
incorporated depth of invasion as a criterion which seems to
be an important predictor of tumor invasiveness and lymph
node metastasis [12]. It is measured clinically by palpation,
in radiology (MRI) by finding the horizon of the adjacent
normal mucosa and the line drawn perpendicular to the
deepest point of the tumor and pathologically with microme-
ters. As physical examination often under-estimates the can-
cer burden, imaging was considered for assessment. Vidiri
et al. in their study recommends measurement of MRI-DOI
in pretreatment assessment as it showed good correlation

@ Springer

with histopathological-DOI [13]. Huopainen et al. showed
similar correlation [14]. In the present study we found sig-
nificant association of pathological DOI with clinical and
radiological DOI with P-value < 0.05. Also the radiological
and pathological DOI had significant association with pN
with P-value <0.05. Xu C et al. showed that the optimal
cutoff value of MRI-determined DOI was 7.5 mm for pre-
dicting neck lymph node metastasis, with a sensitivity of
86.9% [15]. In the present study we grouped patients accord-
ing to the AJCC cut off points of <5 mm,>5 to <10 mm
and > 10 mm and our study shows a positive predictive value
of cN of 81.82% when the radiological-DOI is more than
5 mm. The probability of occult metastasis was found to be
more when the radiological-DOI is >5 mm, which shows
that radiology serves as a great tool to predict nodal metas-
tasis pre-operatively.

The Association of Clinical with Pathological Stage
and Characteristic of cN Diagnosis

There was significant association between cTNM and pTNM
with a P-value <0.05, in the present study. In view of neck
dissection cN stage’s sensitivity and specificity has been
assessed. Physical examination is the mainstay of staging
the neck and is sometimes inaccurate. Palpability of node
depends upon its location and consistency. In a neck of aver-
age size, approximately 0.5 cm in the superficial areas and 1
cm in the deeper areas can be palpated. Persons with short
neck or muscular neck pose difficulty in accurate examina-
tion of the neck. Hence radiology (in our case CE-MRI) is
employed to improve the neck assessment preoperatively
[16]. The study done by Woolgar et al. in 136 neck dissec-
tions had a sensitivity and specificity rates of 55% and 78%,
respectively [17]. The present study had similar sensitivity
and specificity of cN staging of 66.67%, and 73.33% respec-
tively. The positive predictive value was 60% and negative
predictive value was 78.5%. The accuracy of cN was 70.8%.
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Associations of Prognostic Features

Other than the T, N and M stages for assessing progno-
sis, additional prognostic factors recommended by AJCC
is degree of differentiation, extranodal extension (ENE),
resected margin, worst pattern of invasion(WPOI), lympho-
vascular invasion (LVI) and perineural invasion (PNI) [12].
Viswanatha et al. says LVI and PNI are good predictors of
nodal metastasis and are soft indicators for considering adju-
vant / concurrent RT [18]. In the present study, we found
a significant association of ENE, resected margin and LVI
with pN with a P-value < 0.05. No significance was seen of
degree of differentiation and pattern of invasion with pN
with P-value > 0.05. And no patient had PNI. Other param-
eters like lymphocytic infiltration and presence of necrosis
also had significant association with pN with P-value < 0.05.
PNI, LVI, ENE, positive margin, lymphocytic infiltration
have been associated with the risk of local recurrences and
lymph node metastasis. The presence of these gives signifi-
cant prognostic value which influences treatment decisions,
recurrence and distant metastasis.

Management of Neck

The management of the neck in larger primary tumors is
usually straightforward except when the neck is accessed for
microvascular or pedicle flap reconstruction of the primary
site. However if the probability of neck metastases is low,
neck dissection simply acts as an overtreatment, where the
morbidity of the neck procedure only offers a decrease in
quality of life and functional deficits.

The cN1 & cN2 diseases are treated either by selective
neck dissection or modified radical neck dissection and N3
by modified radical or radical neck dissection followed by
adjuvant CRT.In view of occult metastasis which increases
the incidence of distant metastasis; ease of neck dissection
during primary surgery; low morbidity and mortality of
SND; decreased detection of early conversion of neck nodes
during follow up and prognosticate the disease with pN sta-
tus, END is preferred for cNO diseases. Many RCTs and
meta-analysis has described the decrease in loco-regional
recurrence, disease free survival rates and good prognosis
in END. D’Cruzet al in a RCT of a total of 596 patients sug-
gests that END at the time of resection of the primary tumor
confers an overall survival benefit in patients with early-
stage, clinically node-negative oral squamous-cell carcinoma
[3]. In a systematic review and meta-analysis done by Abu-
Ghanem et al., the findings suggest that END in cNO neck
significantly reduces the rate of regional nodal recurrence
and improves disease-specific survival [4]. Similar conclu-
sions were seen in few other meta-analysis [5, 6]

On the other hand with a careful clinical follow-up com-
bined with imaging to detect early conversion from NO to N1;

removal of barrier to the spread of disease by END which
has a detrimental immunological effect; causing a scarred and
hypoxic field that reduce the effect of radiation; and the associ-
ated surgical morbidity, END is considered a overtreatment for
cNO disease. In a retrospective analysis done by Flach et al.in
patients with early stage oral cancer and cNO neck a *wait and
scan’ policy using strict surveillance is justified as survival
is not negatively influenced, avoiding unnecessary neck dis-
section and its accompanying morbidity [7]. Yuen AP et al.in
their study says observation may be an acceptable alternative
to END if strict adherence to a cancer surveillance protocol is
followed [8].

The probability of occult as well as overt metastasis was
found to be more when the MRI-DOI is >5 mm. The posi-
tive predictive value of cN was 81.82% when the MRI-DOI is
more than 5 mm. A retrospective study done by Brendan Liu
et al.has showed the cut-off of 5 mm of DOI best predicted
nodal disease [19]. In view of significant association between
MRI-DOI, P-DOI and pN and a 70.8% accuracy of cN in our
study, we suggest an END for a MRI-DOI>5 mm. The CC
dimension in MRI is to be considered for tumor staging as it
is significantly associated with pN.

There still seems to be a debate of the extent of neck dissec-
tion to be performed. Tumors of the tongue initially metasta-
size to levels I and 11, lateral tongue tumors frequently metas-
tasizes directly to level II nodes. The echelon nodes for oral
cavity are: levels I, II, IIT & occasionally level IV. Level V
LN is rarely reported [20]. Woolgar et al.in their study says
that the pattern of metastatic spread in tongue tumors has skip
lesions and peppering that which indicates that level IV nodes
must be included in staging and therapeutic neck dissections
in tongue cancer [21]. In a retrospective study done by Paolo
et al., documented a 7.4% instances of skip metastasis justify-
ing the inclusion of level IV in neck dissection of NO tongue
cancers [22]. Whereas few studies shows that skip metastasis
is very rare in T1 and T2 tumors and so inclusion of level IV is
not mandatory [23, 24]. In the present study the most common
involved node was level II followed by I and III and we did
not come across skip metastasis or level IV node involvement.
So in view of the above result of our study and the predict-
able pattern of lymph node metastasis we suggest a ND I-I11
for a tumor with MRI-DOI> 5 mm. For patients with MRI
DOI <5 mm with a strict follow up along with imaging sur-
veillance we can opt for observation. But patient’s preference
(weighing oncological outcome over morbidity and quality of
life), follow-up, costs and institutional resource ought to be
considered for optimizing treatment.

Conclusion

Cancer treatment is a complex multidisciplinary pursuit.
Treatment is surgical resection of the primary tongue cancer
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with clear margins and the involved and at-risk cervical
lymphatic basins (I-IIT). While overtreatment can result in
functional and cosmetic defects, undertreatment can result
in cancer recurrence.

In our study we saw a good sensitivity, specificity and
accuracy of cN. Craniocaudal (CC) dimension of the tumor
and DOI measured by MRI is a strong predictor of the dis-
ease extension and nodal metastasis. MRI-DOI > 5 mm war-
rants an elective neck dissection of levels I-III. For tumors
MRI DOI <5 mm observation can be recommended with
adherence to a strict follow-up. Treatment should be opti-
mized considering factors like personal preference of the
patient, follow-up and institutional resource.

Other pathological parameters like positive resected mar-
gin, LVI, PNI, WPOI, lymphocytic infiltration and presence
of necrosis are to be considered as a soft indicator for post-
operative adjuvant therapy.

Regular follow-up visits should be emphasized for dis-
ease surveillance and management of treatment-related side
effects. Thus the disease control can be achieved better and
morbidity can be decreased.
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