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Abstract: 
Objective: To determine the relationship between depth of invasion and neck node metastasis in squamous cell car-
cinoma of the oral cavity. 
Material and Methods: This was a cross-sectional retrospective study. Histopathology reports from patients who 
underwent neck dissection and oral squamous cell carcinoma surgery were analyzed. A total of 60 cases were studied. 
In each example, the depth of invasion was measured microscopically up to the point of maximum invasion. Histolog-
ically, the lymph nodes were checked for the existence of metastatic cells. 
Results: This study showed no statistical significance between depth of invasion and regional lymph node metastasis 
(p > 0.05). 
Conclusion: Depth of invasion might be an essential criterion for staging and determining the further management, 
but it is not a predictor for lymph node metastasis. According to our study, further research on this matter is advisable. 
Keywords: Lymph Node, Metastasis, Staging, Depth of Invasion. 
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Introduction 

The most common malignancy of the head and neck is 
oral squamous cell carcinoma (1-3). Early-stage tu-
mors may harbor occult metastases to neck nodes (1, 
2). We must measure the depth of invasion because it 
is one of the most crucial elements for deciding on 
future management (1-4). The goal of the study is to 
determine whether the depth of invasion can be      used  
as a reliable indicator of local lymph node metastasis. 

Materials and Methods 

This was a cross-sectional analytical study. It was con-

ducted between January 2022 and December 2022 on 
60 patients with oral squamous cell carcinoma who 
underwent excision with modified neck dissection. 
Samples were received at the histopathology depart-
ment, Parul Sevashram Hospital. The information was 
gathered through histopathology reports, in which the 
depth of invasion was microscopically noted. The 
eighth version of the AJCC Cancer Staging Manual 
was used for tumor staging. 

Measurement of the depth of invasion 

  Figure 1: Depth of Invasion Measurement [2] 
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A: mucosal plane and tumor plane are at the same level 
in flat tumors (TT=DOI). [2] 

B: Exophytic or bulging tumors, in which the tumor 
thickness is greater than the depth of invasion 
(TT>DOI), protrude from the mucosal plane. [2] 

C: The mucosal plane and the tumor surface are sepa-
rated in endophytic or ulcerated tumors, and the depth 
of invasion is greater than the tumor thickness (DOI > 
TT). [2] 

Ethics 

This was a cross-sectional observational study, and 
intervention was not done. The study was undertaken 
after the Institutional Ethics Committee gave its ap-
proval. 

Results 

Out of 60 cases, the distribution according to age, sex, 
tumor grade, and tumor location were done and shown 
in Table 1, Figure 2, Figure 3 and Table 2 respectively. 
In our study, there was a male predominance with a 
male-to-female ratio of 1.85:1, as shown    in Figure 2. 

Figure 2: Sex-wise distribution of cases 
 

Figure 3: Grade-wise distribution of cases 
As shown in Figure, 3 almost 70% of cases were be well-differentiated SCC, while the rest (30%) were moderately 
differentiated SCC. Instances of SCC with poor differentiation were not discovered. 

Table 1: Age-wise distribution of oral squamous carcinoma (n = 60) 
Age (in years) Frequency Percentage (%) 
20-30 2 3.33% 
30-40 7 11.67% 
40-50 19 31.67% 
50-60 20 33.33% 
60-70 10 16.67% 
70-80 2 3.33% 

Table 1 show the age-wise distribution of cases, where the highest patients were found between 50 to 60 years of age, 
followed by 40 to 50. It shows the peak incidence of SCC in    the middle age group. 

Table 2: Distribution of oral squamous carcinoma according to the tumor site (n = 60) 
Tumor site Frequency Percentage (%) 
Tongue 24 40% 
Buccal mucosa 26 43.44% 
Lower alveolus 5 8.34% 
Lower GBS 2 3.33% 
Upper alveolus 1 1.67% 
Lower lip 2 3.33% 
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Table 2 shows the highest number of cases were found in the buccal mucosa, followed by the tongue, which was the 
second most common site. Other sites for OSCC were found to be the lower alveolus, lower GBS, lower lip, and upper 
alveolus. 
 
 

        
Figure 4: Involvement of lymph nodes according to T staging (n = 60) 

 
Figure 4 shows that the nodal metastasis rate for the T1 stage is 33.33%, the T2 stage is 47.82 %, the T3 stage is 
66.66%, and the T4 stage is 52.63%. 
 

Table 3: Cross tabulation (n = 60) 
 

DOI * Involved LN Cross-tabulation (5) 
 Involved LN Total 

Involved Not Involved 
DOI < 5mm Count 5 10 15 

Expected Count 7.3 7.8 15.0 
≥ 5mm Count 24 21 45 

Expected Count 21.8 23.3 45.0 
Total Count 29 31 60 

Expected Count 29.0 31.0 60.0 
 
The chi-square test is to be used as a test of signifi-
cance to determine whether there is a link between two 
qualitative variables. It evaluates the statistical signifi-
cance of the two qualitative variables. In our study, we 
divided DOI into two categories, < 5 mm and ≥ 5 mm, 
and created a cross-table to establish a relationship 

between DOI and regional lymph node metastases. The 
chi-square test contrasts observed and expected values, 
where observed values are the actual counts obtained 
from the sample and expected values indicate what the 
values of each cell in the table would be if there were 
no correlations between the two variables. 

 

Expected	value	=  
R𝐨𝐰 𝐭𝐨𝐭𝐚𝐥∗C𝐨𝐥𝐮𝐦𝐧 𝐭𝐨𝐭𝐚𝐥 

																												T𝐚𝐛𝐥𝐞 𝐭𝐨𝐭𝐚𝐥 

χ2	=	∑         
(𝒐𝒃𝒔𝒆𝒓𝒗𝒆𝒅−𝒆𝒙𝒑𝒆𝒄𝒕𝒆𝒅) 

𝒆𝒙𝒑𝒆𝒄𝒕𝒆𝒅 
When values were placed into the statistical analysis algorithm, the chi-square result was 1.802. Checking if the  
chi-square test statistic's value is high enough to reject the null hypothesis is the last stage in the chi-square test of sig-
nificance (5). 
 

 
 
 

Results according to T stage 
N0 (Not involved) N+ (Involved) 

12 
11 

10 
8 

9 

4 4 
2 

T1 T2 T3 T4 



International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN:2820-2643 

Labdhi et al.                                                    International Journal of Pharmaceutical and Clinical Research 

880   

Table 4: Chi-square tests (n = 60) 
 

Chi-Square tests (5) 
 Value Df Asymptotic Significance 

(2-sided) 
Exact Sig. (2-sided) Exact Sig. (1-sided) 

Pearson Chi-Square 1.802a 1 0.179 0.238 0.148 
Continuity Correction 1.090 1 0.296   
Likelihood Ratio 1.832 1 0.176 0.238 0.148 
Fisher's Exact Test    0.238 0.148 
N of Valid Cases 60     

Table 4 is derived with the help of SPSS statistical software. The p-value for the chi-square statistic is 0.14, which is 
larger than the alpha-level p-value of 0.05. Thereby, the null hypothesis is accepted. The study shows no significant 
difference between DOI and regional lymph node metastasis (5). 
 
Discussion 

Head and neck cancers are the fifth most prevalent 
malignancy, according to the WHO, which tracks the 
global rise in cancer incidence daily [2]. Oral cancer 
includes malignancies of the lips, various mouth tis-
sues, and the oropharynx; the majority of oral cancers 
are SCC. Males are more likely than women to devel-
op oral cancer, and it is more lethal in males than in 
females. Social and economic factors significantly 
influence. The leading causes of oral cancer include 
tobacco usage, alcohol consumption, and areca nut 
(betel nut) use [6]. 

Numerous studies have demonstrated that the most 
crucial prognostic factor in oral cancer is nodal metas-
tasis [2, 7, 8]. Only the primary site involving the tu-
mor must not be treated, but cervical lymph nodes 
should also be treated. In the case of advanced-stage 
tumors with clinical or radiological evidence of posi-
tive neck nodes, neck dissection must be performed. 
However, there is still debate regarding handling ear-
ly-stage tumors that don't exhibit clinically or radio-
logically detectable cervical lymph node metastases 
[2]. The pathologic T staging of OSCC now includes 
DOI, according to the AJCC 8th edition, released in 
2017. 

Soon after, DOI was added to important pathological 
and clinical care guidelines and has since evolved into 
a requirement for reporting OSCC [3]. Further classi-
fications include less invasive (≤ 5 mm), moderately 
invasive (6–10 mm), and highly invasive (≥ 10 mm) 
[1]. For the investigation, we only used the categories 
of ˂ 5 mm and ≥5 mm DOI. 

Numerous investigations have revealed the association 
between tumor thickness, DOI, and cervical nodal 
metastases and the abundance of data collected in this 
field [1-4, 8-13, 15, 16, 18-22]. Before the publication 
of the AJCC 8th edition, TT and DOI were frequently 
used incongruously in research journals, and the ma-
jority of the studies did not explain a concise explana-
tion of any parameter [3]. Ahmed et al. correctly de-
scribed the difference between TT and DOI in terms 
of definition and measurement. However, studies that 
demented these two measurements or did not provide 
a clear definition went on to be reported in the litera-
ture [2]. 

In our study, males (65%) and people between the 
ages of 50 and 60 made up most OSCC cases. The 
majority of patients (70%) were well differentiated 
(Grade I), with the buccal mucosa (43%) and tongue 
(40%) being the most frequent sites of occurrence. 
According to several local studies, when compared to 
other regions of the oral cavity, buccal mucosal cancer 
is more aggressive [2]. Numerous studies, some of 
which are included here, have demonstrated a favora-
ble connection between DOI and regional lymph node 
metastases. In a study done by Hegde P. et al., it was 
revealed that among OSCC, DOI was a predictive 
factor for nodal metastases [9]. Another survey by 
Odell et al. found that in this type of carcinoma, the 
invasion pattern had the most vital connection with 
metastasis and recurrence [10]. Tumor extent, DOI, 
and grade were found to be the three main determi-
nants of lymph node metastasis by Wermker et al. in 
2015 [11]. According to Kurokawa et al., there is a 
higher likelihood of occult cervical lymph node me-
tastases if the DOI is greater than 5 mm (p-value = 
0.022) [12]. Mohit-Tabatabai et al. documented a sig-
nificant correlation between primary TT > 1.5 mm and 
the subsequent development of regional lymph node 
disease [13]. Khafif et al. reported that despite ad-
vanced imaging techniques, 20% to 50% of clinically 
N0 patients had occult metastatic disease [14]. In con-
trast, our study found no statistical association be-
tween DOI and regional lymph node metastasis (p-
value > 0.05). Similar to our research, Rajina Sahi et 
al. reported that the DOI was not a predictor for cervi-
cal lymph node metastasis [15]. Chaudhary N. et al. 
found no significant relationship between DOI and 
lymph node metastasis [16]. 

None of the currently available advanced imaging 
modalities is reliable for detecting the presence of 
occult lymph node metastasis, even with the signifi-
cant advances in technology [2]. 

The American Cancer Society has given treatment 
options for oral cavity cancers according to the stage. 
Cancers of stage 0 are typically solely treated with 
surgery; if they relapse, they may additionally require 
further radiotherapy. Surgery or radiation therapy treat 
malignancies in stages I and II. Chemoradiation is also 
used occasionally. Surgery and radiation are equally 
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effective. It can be challenging to decide whether to 
do a neck node dissection in early-stage oral cancer 
patients. High possibilities of cancer returning may 
exist if surgery does not eliminate it. Finding occult 
neck node metastases may benefit from prophylactic 
neck node dissection. Treatment for stage III or IV 
instances includes surgery, including the removal of 
neck nodes, as well as radiation, chemotherapy, or 
immunotherapy [17]. 

Only tumor thickness greater than 4 mm exhibited a 
prognostic value for cervical metastasis, according to 
Takahiro et al. Therefore, individuals with stage I or II 
tongue cancer who are thicker than 4 mm should con-
sider a conservative neck dissection [15]. According 
to Muhammad Faisal et al., a depth of invasion > 10 
mm is substantially linked to a higher likelihood of 
occult metastasis. Additionally, even in early-stage 
oral squamous cell carcinoma, a depth of < 5 mm car-
ries a high chance of occult nodal metastases (> 20%), 
compelling surgical neck dissection [1]. In contrast to 
depths below 5 mm, depths greater than 5 mm had a 
higher likelihood of undetected neck node metastases. 

Recurrent cases of OSCC were not included in the 
study, which is a drawback of the study. Patients were 
not followed up on to look for carcinoma recurrence. 

Conclusion 

The majority of instances were found to occur in peo-
ple between the ages of 50 and 60, and the buccal mu-
cosa was the most frequently affected site. The rela-
tionship between lymph node metastasis and the depth 
of invasion was not statistically significant (p > 0.05). 
In conclusion, depth of invasion may be a crucial fac-
tor in staging and deciding on subsequent care, but it 
is not a reliable indicator of lymph node metastases. 
We did not divide the depth of invasion into 6–10 mm 
and >10 mm categories. This may be the subject of 
additional research. 
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