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Abstract

The AJCC 8th edition has included depth of invasion as per the new CAP guidelines as an independent measure of T staging
irrespective of tumour size. This aim of this study was to look at the correlation between depth of invasion measured by the
new guidelines and neck nodal positivity rate in cases of carcinoma of the tongue. We performed a case series analysis of
131 cases of carcinoma tongue who underwent wide excision and neck dissection at a tertiary cancer care centre in North
Kerala, India. Depth of invasion was reported as per the new CAP/AJCC guidelines and its correlation with lymph node
positivity rate was assessed. We also looked at the upstaging caused by the addition of depth of invasion to T staging in the
AJCC 8th edition. Lymph node positivity correlates well with depth of invasion, and the coefficient of correlation was 0.89
in our study. The lymph node positivity rate exceeded 15% when the depth of invasion exceeded 4 mm. 59.5% of T1 tumours
and 28.5% of T2 tumours were upstaged when AJCC 8th edition TNM staging was used instead of 7th edition. Depth of
invasion correlates well with lymph node positivity and the addition of depth of invasion in AJCC 8th edition results in

upstaging compared to AJCC 7th.
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Introduction

Oral cancer is the most common malignancy in Indian men,
and the oral tongue is frequently involved [1]. The most
common site of metastasis from carcinoma of the tongue is
to the cervical lymph nodes [2]. The chance of nodal metas-
tasis correlates most strongly with the T (tumour) stage of
the primary tumour with nodal involvement seen more in
larger tumours. While advanced tumours present with clini-
cally and radiologically obvious neck nodes, 15-30% of
early tumours with no obvious nodal disease (NO) may also
harbour micrometastasis [3]. For this reason, all patients
who undergo surgery receive wide excision of the tongue
lesion and ipsilateral cervical lymph node dissection [4].
The presence of even a single positive node reduced the
survival by 50% compared to a patient with no positive
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cervical nodes. Several other primary tumour characteristics
like degree of differentiation, depth of invasion, perineural
invasion, and lymphovascular emboli have been studied to
predict the probability of occult metastasis. Of these factors
the depth of invasion is perhaps the most important predictor
of neck node metastasis [5, 6].

Depth of invasion (DOI) of a tumour measures its inva-
siveness irrespective of an exophytic component. The lat-
est 8th edition of American Joint Committee on Cancer
(AJCC) cancer staging manual for head and neck cancers
acknowledges the importance of depth of invasion and rec-
ognizes it as a factor for T staging independent of tumour
size which has so far been the only criteria to decide between
T1, T2, and T3 stages. This is because a more deeply inva-
sive tumour predicts a worse prognosis compared to a lesser
invasive tumour which could be due to the higher incidence
of lymph node metastasis in deeper tumours [7].

In literature, tumour thickness (TT) and depth of invasion
have often been used interchangeably. Tumour thickness
(TT) is measured from the surface of the invasive squamous
cell carcinoma for an exophytic tumour and from the ulcer
base for an ulcerated tumour to the deepest point of invasion
[8]. DOI was traditionally defined as the measurement from
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Fig. 1 Tumour thickness vs
depth of invasion
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The current AJCC/CAP (College of American Patholo- ber of
gists) seeks to standardise the measurement of DOI. As per patients
the new guidelines, depth of invasion is measured from the <45 0
horizon of the basement membrane of the adjacent squa- > 45 99
mous mucosa to the deepest point of the tumour in a per- Sex
pendicular direction [9] (Fig. 2). Male g5
Female 46
Location of tumour on tongue
Purpose of the Study Lateral 102
. L Involving midline 29
This study seeks to assess whether the incidence of neck Clinical stage
node metastasis in carcinoma tongue correlates with depth T1 47
of invasion as per the new guidelines. ™ 67
T3 17

Patients and Methods

This is a case series analysis of records of 131 patients
who presented with squamous cell carcinoma of the tongue
and underwent primary surgery, i.e. wide excision of the
tongue lesion and ipsilateral neck dissection in the depart-
ment of surgical oncology at Medical College Kozhikode
from March 2019 to July 2023. Histopathological analysis of
both the tongue specimen and neck dissection specimen was
done in the department of pathology at the same institute.
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DOI was measured in all these patients as per the new CAP
guidelines and is recorded in millimetres. Patient character-
istics and clinical findings are summarized in Table 1, and
pathologic characteristics are summarised in Table 2
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Table 2 Pathologic characteristics

Differentiation
Well difterentiated 32
Moderately differentiated 75
Poorly differentiated 24
Lymphovascular emboli
Present 23
Absent 108
Presence of perineural invasion
Present 17
Absent 114

Table 3 Distribution of specimens according to depth of invasion

Depth of invasion Number of node ~ Number of Positivity
in mm positive specimens
1 0
2 6 0
3 6 0
4 1 12 8.3
5 4 15 26.7
6 3 12 25
7 4 10 40
8 4 14 28.6
9 4 8 50
10 4 11 36.4
11 3 7 429
12 3 10 30
13 4 8 50
14 6 8 75
Fig.3 Trendline for lymph node
positivity vs DOI
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Results

The DOI of the specimens examined varied from 1 to
14 mm. The nodal positivity varied from 0 to 75%. Table 3
shows the distribution of specimens according to the DOI
and nodal positivity.

The coefficient of correlation between depth of invasion
and nodal positivity rate is 0.89. The same data when plot-
ted as a graph enabled us to chart a trend line on it. From
this line, we calculated that the lymph node positivity rate
exceeds 15% when the DOI exceeds 4 mm (Fig. 3).

We also examined how addition of DOI to TNM stag-
ing in the AJCC 8th edition has changed the staging of the
tumours from AJCC 7th edition. The new staging results in
tumours getting upstaged compared to the 7th staging. 28
out of 47 T1 tumours (59.5%) and 19 out of 67 T2 (28.4%)
tumours as per AJCC 7th have upstaged when AJCC 8th
edition has been used for staging (Table 4).

Discussion

Since 1986 several studies have looked into tumour thick-
ness as a predictor of lymph node metastasis in the clinically
NO neck. Weiss et al. used decision tree analysis to suggest
that if the incidence of occult metastasis is more than 15%
then it is worthwhile doing elective neck dissection in NO
neck [10]. Fukano et al. concluded that above 5 mm tumour
thickness the incidence of occult metastasis in the NO neck
is high enough to warrant elective neck dissection in these
cases [5]. A review of different definitions used for tumour
thickness and depth of invasion was done by Pentenero et al.
[12]. Moore et al. in 1986 defined tumour thickness from
the level of the surface of adjacent uninvolved epithelium to
deepest point of tumour [13]. Woolgar et al. recommended

Lymph node positivity

3 4 5 6 7 8 9 10 11 12 13 14
DOIlin mm

positivity Linear (positivity )
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Table 4 T staging (AJCC 7th Vs 8th Editions)

AJCC 8™ Stage
AJCC 7t Tl T2 | T3 | Grand
Stage § Total
T1 19 2513 |47
T2 48 | 19 | 67
T3 17 |17
Grand 19 73 139 | 131
Total

measuring depth from the surface of the epithelium of the
adjacent non-ulcerated mucosal surface but termed it depth
of invasion instead of tumour thickness. This increased DOI
compared to TT in ulcerated tumours and decreased DOI
compared to TT in polypoidal tumours [14].

DOI correlates strongly with nodal positivity as shown in
our data. The addition of DOI to T staging in the 8th edition
of AJCC has resulted in significant upstaging of tumours.
This will result in larger number of patients receiving adju-
vant treatment after surgery. We believe the addition of DOI
to staging captures the aggressiveness of oral cancer better
and is a better staging guideline.

Data Availability Data is available on request only due to ethical
reasons.

Declarations

Conflict of Interest The authors declare no competing interests.

References

1. Prashant Mathur et al (2020) Cancer Statistics Report From
National Cancer Registry Programme, India. JCO Global Oncol-
ogy 6:1063-1075

2. Shah JP, Candela FC, Poddar AK (1990) The pattern of cervical
lymph node metastases from squamous carcinoma of the oral cav-
ity. Cancer 66:109-113

@ Springer

3. DiTroia JF (1972) Nodal metastases and prognosis in carcinoma
of the oral cavity. Otolaryngol Clin N Am 5(2):333-342

4. Byers RM, Weber RS, Andrews T, McGill D, Kare R, Wolf P
(1997) Frequency and therapeutic implications of “skip metasta-
sis” in the neck from squamous carcinoma of the tongue. Head
Neck 19:14-19

5. Fukano H, Matsuura H, Hasegawa Y, Nakamura S (1997) Depth of
invasion as a predictive factor for cervical lymph node metastasis
in tongue carcinoma. Head Neck 19:205-210

6. Kane SV, Gupta M, Kakade AC, Cruz AD (2006) Depth of inva-
sion is the most significant histological predictor of subclinical
cervical lymph node metastasis in early squamous carcinomas of
the oral cavity. Eur J Surg Oncol 32(7):795-803

7. Ridge JA, Lydiatt WM, Patel SG (2017) AJCC cancer staging
manual. Springer, New York

8. Edge SB, Byrd DR, Compton CC, Fritz AG, Greene FL, Torotti
A (2010) Ajcc cancer staging manual, 7th edn. Springer-Verlag,
Seventh. New York

9. Pathologists, College of American (2017) Cancer Protocol tem-
plates. College of American Pathologists. [Online] 2017. [Cited:
11 12, 2023.] https://www.cap.org/protocols-and-guidelines/can-
cer-reporting-tools/cancer-protocol-templates#protocols.

10. Weiss MH, Harrison LB, Isaacs RS (1994) Use of decision analy-
sis in planning a management strategy for the stage NO neck. Arch
Otolaryngol Head Neck Surg 120:699-702

11. Hideo Fukano, Hidehiro Matsuura, Yasuhisa Hasegawa, Shigeo
Nakamura (1997) Depth of invasion as a predictive factor for cer-
vical lymph node metastasis in tongue carcinoma. Head and Neck.

12. Pentenero M, Gandolfo S, Carrozzo M (2005) Importance of
tumor thickness and depth of invasion in nodal involvement and
prognosis of oral squamous cell carcinoma: a review of the litera-
ture. Head Neck 27:1080-1091

13. Moore C, Kuhns JG, Greenberg RA (1986) Thickness as prognos-
tic aid in upper aerodigestive tract cancer. Arch Surg 1410-1414.

14. Woolgar JA (2006) Histopathological prognosticators in oral and
oropharyngeal squamous cell carcinoma. Oral Oncol 229-239.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.


https://www.cap.org/protocols-and-guidelines/cancer-reporting-tools/cancer-protocol-templates#protocols
https://www.cap.org/protocols-and-guidelines/cancer-reporting-tools/cancer-protocol-templates#protocols

	Evaluation of Depth of Invasion as a Histologic Predictor of Neck Node Metastasis in Squamous Cell Carcinoma of the Oral Tongue
	Abstract
	Introduction
	Purpose of the Study
	Patients and Methods
	Results
	Discussion
	References


