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INTRODUCTION 

Tongue squamous cell carcinoma (TSCC) is one of the 

commonest cancers within the oral cavity. Incidence of 

tongue cancer in India is second highest in the world.1 

TSCC is significantly more aggressive than other forms 

of oral cancer, with a high propensity of local invasion 

and spread, and a high recurrence rate.1,2 It has been 

reported that 40% of all TSCC patients have neck 

metastasis at the time of diagnosis.3 Patients with early-

stage TSCC (T1/T2N0) showed occult nodal metastasis 

in approximately 20-40% cases.4 

The survival in carcinoma of the tongue is poor compared 

to other sub-sites in oral cavity.5 It has characteristic 
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structural features including a high content of muscle 

bundles and a rich lymphatic network that might be 

responsible for such characteristic tumor spread. The 

unpredictable clinical behaviour of SCC of the head and 

neck has led several investigators to search for factors 

that may be useful as indicators of cervical metastasis and 

prognosis.6 

The concept that SCC of the head and neck metastasizes 

to regional lymph nodes in a predictable distribution has 

become generally accepted. Application of this concept 

has decreased the morbidity of treatment through 

selective modifications of the radical neck dissection and 

through more accurate application of irradiation to target 

the nodal basins at risk.7 

The status of cervical lymph nodes at presentation is the 

single most important prognostic factor in TSCC and the 

presence of metastatic lymph nodes decrease survival rate 

by more than 50%.5,8  

Currently the treatment dilemma that most head and neck 

oncology surgeons face is the treatment of the N0 neck in 

oral cavity SCC.9 Unfortunately, the methods of detecting 

occult disease are not reliable or accurate, but several 

new methods are promising.  

The prediction for neck node metastasis in various 

available studies were made on the basis of computed 

tomography (CT), magnetic resonance imaging (MR), 

positron emission tomography (PET), 

lymphoscintigraphy (LS), ultrasonography (USG) and 

USG-guided fine-needle aspiration cytology.4,9-11 The fact 

that not all tumors and metastases can be detected by 

such technique demonstrated the need for alternatives.11 

Multiple factors can affect the rate of cervical metastasis 

and survival from oral cavity cancer including size of the 

primary tumor, site, T stage, grade, depth of invasion, 

biological tumor markers, perineural invasion and patient 

compliance.9,12 The depth of the primary tumor has 

become an important in determining prognosis since 

1986.12 

This study was focused on establishing relation between 

the tumor depth and neck node metastasis in carcinoma 

of tongue. We accessed the patterns of cervical node 

metastasis in it. We also studied the correlation between 

the depth of tumor by USG and final histo-pathological 

findings in carcinoma of tongue. 

METHODS 

A prospective non-randomised study of 100 patients was 

carried out by oncosurgeon in the surgical department of 

our hospital in between August,2016 to November,2017. 

Demographic details of all patients were recorded.  After 

detail clinical history and examination, punch biopsy was 

taken from the tongue lesion. Biopsy proven cases of 

early squamous cell carcinoma (T1/T2) with clinically 

negative neck (cN0) were included in this study. 

Advanced tongue carcinoma (T3/T4), clinically positive 

neck (cN+), previously operated cases, post 

chemotherapy/radiotherapy cases, biopsy negative for 

malignancy and patients with lesion involving base of 

tongue were excluded from the study. 

Ultra-sonography of the tongue using 7.5 MHz probe was 

performed in all cases to know the depth of lesion by the 

same experienced sonographer. All patients underwent 

wide local excision of tongue with modified neck 

dissection type-II (MNDII).  

Final histo-pathological findings i.e. pT, pN, 

differentiation and depth of invasion were compared with 

pre-operative clinical and radiological findings. Relevant 

statistical methods were used to make the results. 

Graphical presentation was done by using Microsoft 

Excel. 

RESULTS 

Out of 100 patients, 62 were males and 38 were females. 

Majority of patients belonged to 5th and 6th decade with 

mean age being 59.12 years (Table 1). 

Table 1: Age and gender distribution of patients. 

Age group (yrs) 
Male 

(n=62) 

Female 

(n=38) 

Total 

(n=100) 

31-40 6 4 10 

41-50 10 6 16 

51-60 24 17 41 

61-70 13 6 19 

>70 9 5 14 

Clinically size of the tumor was underestimated as 

compared with pathological findings. Clinically 56 

patients were belonged to T2 and this number raised to 65 

on pathological confirmation. Only 5 patients were 

overestimated on clinical evaluation i.e. cT2 but histo-

pathological examination showed pT1 (Table 2). 

Table 2: Distribution of the patients according to the 

tumor size according clinical (cT) and pathological 

(pT) examination. 

 pT1 pT2 Total 

cT1 30 14 44 

cT2 5 51 56 

Total 35 65 100 

Ultra-sonography of tumor pre-operatively had high 

sensitivity and specificity (Histo-pathological findings 

were taken as standard results). Present study showed 

that, sonography was a reliable tool to access the depth of 

tumor pre-operatively (Table 3). Node positivity 

increased with the depth of primary tumor. On histo-

pathologivcal examination, positive node observed in 

total 25 patients. There was no node in patients with 
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depth upto 2mm of primary tumopr (Table 4). Authors 

concluded from this, that depth of invasion is significant 

criteria for neck dissection. 

Table 3: Distribution of comparison of depth of the 

tumor on ultra-sonography pre-operatively and histo-

pathologically post-operatively. 

Depth of 

the tumor 

in mm 

Values 

Histo-

pathological 

results 

Ultra-

sonography 

findings 

<2  Positive 20 22 

<2  Negative 80 78 

2-4  Positive 60 55 

2-4 Negative 40 45 

>4 Positive 20 23 

>4  Negative 80 77 

Table 4: Relation between depth of the tumor and 

node positivity. 

Depth in 

mm 

No. of 

patients 

Node 

positive 
% N +ve 

2 20 0 0 

2-4 60 13 21.8 

>4 20 12 60 

Number of occult neck node positivity raised with 

increased size of primary tumor i.e. 15% and 31% with 

pT1 and pT2, respectively (Table 5). 

Table 5: Relation between size of the tumor (pT) and 

node positivity(pN) on histopathological examination. 

 
No. of 

patients 

No. of N 

+ve 

% of N 

+ve 

pT1 35 5 15 

pT2 65 20 31 

Authors found that, level II was the most common site for 

cervical node involvement i.e. 48% followed by level III 

i.e. 28%.  Level IV and V were the least common sites 

for metastasis in present study (Table 6). 

Table 6: Level of cervical node involvement in early 

TSCC. 

Level Number Percentage 

Ia 2 8 

Ib 2 8 

II 12 48 

III 7 28 

IV 1 4 

V 1 4 

DISCUSSION 

Neck metastasis is the most important prognostic factor 

in head and neck squamous cell carcinomas (SCC).1,2 

Nobody can deny the important effect of therapeutic neck 

dissection in the prognosis of head and neck cancer 

patients. However, the role of elective neck dissection has 

been a matter of discussion, since its introduction as 

routine practice.3,4 

Classically, neck dissection has been divided into:  

• therapeutic, when it treats lymph node metastases 

found during physical examination or imaging 

studies;  

• opportune, when the approach for exposure and 

resection of a malignant primary tumour is through 

the neck;  

• elective, when lymph node compromise is not found 

clinically or by imaging, but the risk of microscopic 

metastases is higher than the risk associated with 

addition of a surgical procedure and its morbidity.7 

In principle, the indication of neck dissection in oral 

cancer is a problem of risk-benefit evaluation between the 

probability of neck metastases, the probability of 

complications associated with neck dissection and the 

possible prognostic influence of late diagnosis of 

metastasis during follow-up.6  

If the probability of neck metastases is high, to make a 

neck dissection with its intrinsic morbidity has the same 

effect as therapeutic dissection, decreasing the risk of 

regional recurrence. However, if the probability of neck 

metastases is low or nil, 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. Finally, the problem would be solved if it were 

possible to predict the risk of neck metastases.9,11 

The need for elective neck dissection in patients with 

early stage oral cancer is controversial. A preoperative 

predictor of the risk of subclinical nodal metastasis would 

be useful. Studies have shown a strong correlation 

between histological tumor depth and the risk of nodal 

metastasis.12 Various studies on oral squamous cell 

carcinoma showed that an increasing tumor thickness is 

associated with an increased incidence of cervical lymph 

node metastasis and shortened survival.13 

The mean age in present study was 59.12 years. Similar 

findings found in another studies where, mean age of 

patients was 52.6 years and 59.5 years respectively.1,14 

All the above studies reported predominance of 

carcinoma tongue in males which is consistent with our 

findings. 

Authors found that level II cervical nodes were the most 

common station for metastasis of carcinoma tongue. 

Similar studies conducted by Layland et al and Woolgar 

et al also showed that the level II is the most common site 

for metastasis in early tongue carcinoma followed by 

level III.3,10  
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Cervical lymph node status is the most important 

prognostic factor in patients with TSCC.5 Available 

literature states that, chances of occult neck metastasis is 

almost nil if depth of tumor is up to 2mm and similar 

results were observed in present study.5,6,8 Ganly et al, 

Haksever et al and Pentenero et al in their study found 

that, occult neck metastasis in tumors with depth >4mm 

were 62.2%, 64.70% and 70.3% respectively. Authors 

observed that, tumors with depth >4 mm had 60% neck 

metastasis in present study. 

Authors utilised, ultrasonography to know pre-operative 

depth of tumor because it was quickly available and low 

cost effective. Ultrasonography could differentiated 

tumor easily from the surrounding tissue as a hypoechoic 

irregular formations. Moreover, Unlike CT and MRI 

artefacts did not matter in results. Available literature 

mentions utilisation of other modalities for the same.4,9,11 

There is a huge controversy regarding the treatment of 

the neck in patients with cT1-2N0 tongue cancer. The 

various treatment modalities advocated include elective 

neck dissection (END), radiotherapy or wait and watch 

policy with therapeutic neck dissection in the event of 

neck recurrence.7,12 Ganley et al studied the depth of 

invasion as a predictive factor for cervical lymph node 

metastasis in tongue carcinoma and showed the incidence 

of occult neck metastasis was 30% whereas, another 

study showed that incidence of same was up to 40%.4,5 

Occult neck metastasis in present study was 25%. 

Incidence in study was low as compared with the other 

studies and possible explanation is patients with early 

tongue cancer (T1-T2, N0) were included in the study.  

Taylor et al conducted a study to know if preoperative 

ultrasonography was accurate in measuring tumor 

thickness and predicting the incidence of cervical 

metastasis in oral cancer and found that the rate of 

metastasis was 33% in N0 necks.15 In the group with 

tumors <5mm in depth, the neck metastatic rate was 0%, 

as compared with 65% in the group with depth >5mm. 

Another study found that, the average of the measured 

tumor depth was more in patients with positive neck 

nodes and depth of tumor was lesser in the group of T1 / 

T2 as opposed to it was in T3 / T4 tumors.8 Authors 

observed that ultra-sonography of tumor pre-operatively 

had high sensitivity and specificity in present study. 

CONCLUSION 

Present study proved that, ultra-sonography was a reliable 

tool to access the depth of tumor pre-operatively in the 

cases of tongue carcinoma patients with sensitivity and 

specificity more than 90%. Authors observed that, node 

positivity increased with the depth of primary tumor. 

Authors conclude that, tumor thickness is a significant 

predictor of nodal metastasis and elective neck dissection 

should be decided accordingly. Present study also proved 

that, level II was the most common site for cervical node 

involvement followed by level III nodes in early tongue 

squamous cell carcinoma. 
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