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Abstract 

Objectives: Presence/absence of cervical lymph node metastasis plays a critical role in 

prognosis and survival of patients with oral squamous cell carcinoma (SCC). This study 

was designed to assess the diagnostic accuracy of computed tomography (CT) scan for 

detection of cervical lymph node metastasis in oral SCC in comparison with 

histopathological analysis after neck dissection. 

Methods: In this retrospective cross-sectional study, pathology and CT reports of 50 

patients with oral SCC were retrieved from the archives of Taleghani and Shariati 

Hospitals and data regarding the site of involvement, lymph node metastasis, level of 

cervical involvement and size of involved lymph node were retrieved from patient files. 

The results of CT scan and pathology reports were compared and the accuracy, 

sensitivity, specificity, positive predictive value (PPV) and negative predictive value 

(NPV) of CT scan were calculated compared to the gold standard (pathology report). 

Basic statistics was meed for analyz the data. 

Results: The sensitivity of CT scan for detection of metastatic cervical lymph nodes 

was 69.23% compared to the pathology report (gold standard). The specificity, PPV and 

NPV were 27.02%, 25% and 71.42%, respectively. The diagnostic accuracy of CT scan 

was 38%. 

Conclusion: Based on the results, CT scan is not reliable for detection of metastatic 

cervical lymph nodes in oral SCC, and more advanced techniques may be indicated for 

assessment of cervical lymph node involvement and deciding on the most efficient 

surgical approach in patients with oral SCC. 
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Introduction 
 

Oral cancer is the sixth most common cancer 

causing mortality worldwide and SCC is the 

most common type of oral cancer. 

Presence/absence of cervical lymph node 

metastasis plays a critical role in prognosis 

and survival of patients with oral SCC (1-5). 

Oral SCC is curable if diagnosed early and 

managed properly. However, OCLNM is the 

most common cause of oral SCC treatment 

failure. The prevalence of cervical lymph 

node metastasis in oral SCC has reported to 

be 34-50% (6). Tumor penetration depth is 

the most important predictor of recurrence in 

the neck and patients with tumor penetration 

depth of more than 2mm have four times the 

risk of cancer recurrence (7,8). Oral SCC 

can occur in the oral mucosa or the tongue; 

SCC of the tongue has a lower survival rate 

compared to other types (6-8). Lymph node 

metastasis of the buccal SCC is lower than 

that of SCCs of other parts of the oral cavity 

(9,10). Buccal SCC has a relatively high 

recurrence as well (4,6,8). 

Oral SCC most commonly metastasizes to 

the first, second, third, fourth and fifth layers 

of the neck, respectively and the frequency 
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of metastasis to level 4 varies from 3 to 28% 

depending on the location of the primary 

tumor (11,12). It has been well documented 

that oral SCC has a high prevalence of 

lymph node metastasis and patients with T1 

(tumor smaller than 2cm in its largest 

dimension), T2 (tumor between 2-4cm in 

size in its largest dimension) and N0 

(clinically undetectable lymph nodes with 

axial dimension ≤10mm, radiographically 

undetected lymph nodes or axial lymph 

nodes without central necrosis) oral SCC 

have 19-46% and 35-57% prevalence of 

OCLNM, respectively revealed during 

surgery. If not managed properly, patients 

develop tumor recurrence in the neck, which 

has a high rate of mortality (7, 13-15). 

Presence of OCLNM in SCC of the tongue 

is an important prognostic factor and 

patients with cervical lymph node 

involvement (N+) must undergo neck 

dissection; however, neck dissection in 

patients with N0 is still a matter of debate 

(16,17). Risk of OCLNM of oral SCC is 

about 20% and it is the most important 

indication of selective neck dissection.  

Accurate imaging can decrease the risk of 

undetected OCLNM (18). Computed 

tomography is an efficient method for 

assessment of cervical lymph node 

metastasis (19). The criteria for a metastatic 

lymph node on a CT scan is size larger than 

11mm or hypodensity at the center 

associated with a reinforced rim or presence 

of three or more lymph node masses (20,21). 

In palpation, the criteria for a metastatic 

lymph node include a hard sessile lymph 

node larger than 10mm. It has been shown 

that level 2 is the most common and level 4 

is the least common neck involvement, and 

level 4 involvement without one of the more 

superficial layers has not been reported (6). 

Another study showed an association 

between OCLNM and tongue SCC and the 

highest prevalence was seen in levels 2, 3, 1 

and 4 of the same side, respectively. Thus, 

supra omohyoid neck dissection (SOHND) 

is indicated in such cases (22) since neck 

dissection is the modality of choice for 

treatment of oral cancer metastasis. 

Considering the importance of early 

detection and prompt management of 

OCLNM in oral SCC, this study sought to 

compare the pathology and CT scan reports 

of cervical lymph node metastasis of oral 

SCC following neck dissection. 

 

Methods 
 

This retrospective cross-sectional study was 

conducted on 50 oral SCC patients in 

Taleghani and Shariati Hospitals. Sample 

size was calculated to be 50 patients 

according to previous studies (23,24) and 

considering a confidence limit of 95% and 

accepting a difference of up to 

approximately 25% of the true value with 

%40 proportion of metastatic cervical lymph 

nodes using the Kappa Size package in R 

3.2.3 software. Thus, 50 patients who 

underwent neck dissection due to oral SCC 

from 2007 to 2016 were selected using 

convenience sampling and their hospital 

records were retrieved from the archives. 

Their pathology reports and CT findings 

(provided by expert and experienced 

pathologists and radiologists) were 

evaluated and the extracted data were 

recorded in a checklist. Presence or absence 

of metastasis in the biopsy sample, level of 

cervical lymph node involvement and size of 

lymph nodes were retrieved from the 

pathology report of patients. Presence of 

lymphadenopathy and level of cervical 
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involvement were evaluated on CT scans as 

well. All CT scans of the neck had been 

taken with the same X ray unit (Activion 16, 

Toshiba, Japan) from the base of the skull to 

the clavicle with 5mm sections and the same 

surgeon had performed all surgical 

procedures.  The criteria for a metastatic 

lymph node in our study was minimal axial 

diameter>11mm or nodes with central 

hypodensity and peripheral rim 

enhancement or conglomeration of three or 

more lymph nodes (25,26).  

After filling out the checklist, the sensitivity, 

specificity, PPV, NPV and accuracy of CT 

scan for detection of cervical lymph node 

involvement were calculated as follows and 

compared with the gold standard, that was 

the pathology report of patients.  

Sensitivity referred to how well positive 

lymph nodes were detected by CT scan and 

was calculated as 
             

                            
 

Specificity referred to how well negative 

lymph nodes were distinguished from intact 

nodes by CT scan and was calculated as 
             

                            
 

Accuracy referred to how well CT scan 

functioned with respect to detection of 

involved nodes and calculated as 
                           

     
 

The PPV referred to the probability of a 

positively diagnosed node being actually 

positive and was calculated as 
             

                            
 

The NPV referred to the probability of a 

negatively diagnosed lymph node being 

actually sound and calculated as 
             

                            
 

The data were entered into SPSS version 16 

and the mean, standard deviation, minimum 

and maximum values were calculated for the 

quantitative variables. For qualitative 

variables, the frequency of each variable was 

reported. The kappa coefficient were 

calculated to assess the agreement between 

pathological and CT findings. 

 

Result 

 

Of 50 patients, 28 were males (56%) and 22 

(44%) were females with a mean age of 

62.6±14.26 years (range 33-92 years). The 

mandible was the most common (19 cases, 

38%) and the maxilla was the least common 

(5 cases, 10%) site of involvement. The 

tongue, lower lip and buccal mucosa were 

involved in 24% (n=12), 14% (n=7) and 

14% (n=7) of the cases (Figure 1).  

 
Figure 1- The frequency distribution of the sites of 

involvement 

Of patients, 36 (72%) had positive and 14 

(28%) had negative reports for presence of 

metastatic lymph node involvement in their 

CT scan report. However, of these patients, 

only the pathology report of 13 (26%) 

patients showed metastatic lymph nodes and 

the pathology report of the remaining 37 

patients (74%) was reactive (non-metastatic) 

lymph node involvement.  

Regarding the pre and post-operative staging 

of cancer (Figure 2), 40% (n=20) were in 

stage IVa (the highest frequency) and 10% 

(n=5) were in stage II (lowest frequency). 

The frequency distribution of patients in 

different stages of cancer preoperatively and 

postoperatively is presented in Table 1. In 

terms of postoperative cancer staging 
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(Figure 3), most patients (48%, 24 cases) 

were in stage IVa and the least number of 

patients were in stages I and III (4%, 2 

cases). Level of cervical involvement had 

not been mentioned in the CT scan report of 

14 patients. Level of cervical involvement in 

the remaining 36 patients based on their CT 

scan report is presented in Table 2.  

 
Figure 2- The frequency distribution of 

preoperative staging of SCC 

Figure 3- The frequency distribution of 

postoperative staging of SCC 

Table 1- The frequency distribution of patients 

based on preoperative and postoperative staging 

of cancer 

 Stage Frequency 
Frequency 

percentage 

Preoperative 

staging 

I 0 0 

II 5 10 

III 13 26 

IVa 20 40 

IVb 12 24 

Postoperative 

staging 

I 2 4 

II 14 28 

III 2 4 

IVa 24 48 

IVb 8 16 

 Total 
50 100 

Table 2- The frequency distribution of level of 

cervical involvement based on the CT scan report 

of patients 

Level of cervical 

involvement based 

on the CT scan 

report 

Frequency Percentage 

Ia 6 16.7 

Ib 11 30.6 

II 17 47.2 

III 2 5.5 

Total 36 100 

Level of cervical involvement had not been 

mentioned in the pathology report of 37 

patients. Level of cervical involvement in 

the remaining 13 patients based on their 

pathology report is presented in Table 3.  

Table 3- The frequency distribution of level of 

cervical involvement based on the pathology 

report of patients 

Level of cervical 

involvement based 

on the pathology 

report 

Frequency Percentage 

Ia 4 30.8 

Ib 4 30.8 

II 3 23.1 

III 2 15.3 

Total 13 100 

Assessment of level of cervical involvement 

based on the CT scan report and the 

pathology report of patients showed that in 

level Ia, two patients (33.3%) had positive 

and four (66.7%) had negative results. These 

values were two (18.2%) and nine patients 

(81.8%) for level Ib, three (17.6%) and 14 

(82.4%) for level II and 100% and 100% for 

level III, respectively.  Accurate diagnosis of 

level of cervical involvement according to 

the CT scan in comparison with the 

pathology report (gold standard) was noted 

in two patients (18%) with level Ia, one 

patient (5%) with level IIa and two patients 

(100%) with level III involvement.  

The most common level of cervical 

involvement was level Ib (41.6%) in the 

SCC of the mandible, II (83.3%) in the SCC 

of the tongue, Ib (60%) in the SCC of the 

buccal mucosa, Ia (66.7%) in the SCC of the 

lower lip and II (50%) in the SCC of the 

maxilla (Table 4). Comparison of CT 

findings with the pathology report (gold 

standard) is shown in Figure 4.  In 60.1% 
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(n=17) of males, the CT scan report was 

positive for a metastatic lymph node while 

this rate was 77.27% (n=17) in females. In 

28.57% of males, the pathology report 

showed metastatic lymph node involvement 

while this value was 22.72% (n=5) in 

females. In 25% (n=9) of patients with a 

positive CT scan report for a metastatic 

lymph node, the pathology report was also 

positive (true positive). In 75% (n=27), 

although the CT scan report was positive, 

the pathology report was negative (false 

positive). In 28.6% (n=4), metastatic lymph 

node was not shown on the CT scan report 

but their pathology report was positive (false 

negative). In 71.4% (n=10) both CT scan 

and pathology reports were negative (true 

negative). Based on these values, the 

sensitivity of CT scan for detection of 

metastatic lymph node involvement based 

on the pathology report (gold standard) was 

69.23% while its specificity was 27.02%, its 

PPV was 25% and its NPV was 71.42%. 

The diagnostic accuracy of CT scan was 

calculated to be 38%. The calculated kappa 

statistics was equal to  -0.02 (P=0.8), which 

revealed low agreement between CT and 

pathological findings. 

Figure 4- CT findings in comparison with the 

pathology report (gold standard) 

Table 4- The frequency distribution of level of cervical involvement based on the site of oral SCC 

 
Site of SCC 

Mandible Tongue Buccal mucosa Lower lip Maxilla 

Level of 

cervical 

involvem

ent in CT 

scan 
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cy 
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ge 

Frequen

cy 

Percenta

ge 

Frequen

cy 

Percenta

ge 

Ia 2 16.7 0 0 1 20 2 66.7 1 25 

I

b 
5 41.6 2 16.7 3 60 0 0 1 25 

II 3 25 10 83.3 1 20 1 33.3 2 50 

II

I 
2 16.7 0 0 0 0 0 0 0 0 

 

Discussion 

 

Cervical metastasis is the most important 

predictor of the prognosis of SCC of the 

head and neck region (27). Therefore, neck 

dissection in patients with the head and neck 

SCC is among the most important steps of 

treatment. Merritt et al. (28) compared 

palpation and CT scan and reported the 

sensitivity and specificity of 75% and 83% 

for palpation and 81% and 83% for CT scan, 

respectively. Giancarlo et al. (29) compared 

palpation with ultrasound and found no 

significant difference in their diagnostic 

accuracy. Kassekh et al. (30) showed that 

clinical examination at the time of surgery 

did not help the detection of involved 

cervical lymph nodes. The accuracy of 

palpation for detection of cervical lymph 

node involvement has reported to be 60-80% 

in the literature (3,5,31). In our study, the 

results showed that the sensitivity of CT 

scan for detection of cervical 

lymphadenopathy was 69.23% based on the 
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results of the pathology report (gold 

standard); its specificity, PPV and NPV 

were 27.02%, 25% and 71.42%, 

respectively. The diagnostic accuracy of this 

test was 38%. The low diagnostic accuracy 

obtained in our study shows that CT scan is 

not highly reliable for detection of cervical 

lymph node metastasis or differentiation of 

metastatic from reactive lymph nodes. 

Considering the importance of detection of 

cervical lymph node metastasis and its 

critical role in the selection of the surgical 

approach, prognosis and patient survival, 

alternative methods with higher sensitivity 

and specificity such as position emission 

tomography (PET) scan and sentinel node 

biopsy (SNB) are required for this purpose. 

However, a previous study showed that PET 

scan had no superiority over CT for staging 

of N0 patients (32). Therefore, a future study 

is recommended to compare the efficacy of 

PET scan with that of CT scan and SNB for 

this purpose.   

Fakih et al. (33) in a randomized clinical 

trial showed that tongue SCC had a higher 

survival rate in patients who underwent neck 

dissection. Kligerman et al. (7) showed a 

higher recurrence rate in patients who did 

not undergo neck dissection. Similarly, our 

findings showed that neck dissection was 

appropriate considering the level of 

involvement of the neck and should be 

preferably performed. Many of the pre- and 

post-operative findings were the same in our 

study and the results showed that the 

SOHND approach was indicated in many 

patients.  

Shear et al. (34) reported that size of tumor, 

site of involvement and degree of 

differentiation were among the main 

predictors of prognosis. Yamamoto et al. 

(35) reported that lymphatic metastasis was 

the most important predictor of prognosis. 

Another study showed that OCLNM had no 

association with tumor dimensions but was 

correlated with the depth of penetration of 

tumor. Also, the presence of OCLNM was 

correlated with histopathological grade and 

degree of differentiation of lesion. Rate of 

OCLNM is higher in deep, penetrating 

lesions followed by the exophytic lesions 

and metastasis has been more commonly 

reported in levels 1-3 and SOHND should be 

performed in such patients (36). Patients 

with OCLNM have five times the risk of 

mortality compared to SCC patients without 

OCLNM. Risk of OCLNM was reported to 

be 23% in a study by Amarel et al, (37) and 

21% in a study by Kligerman et al. (7). In 

another study, the prevalence of metastasis 

was 60% in T1, 69% in T2, 100% in T3 and 

39% in T4. Oral SCC, especially in the early 

stages, often invades or metastasizes to 

cervical lymph nodes (38). Huang et al. (39) 

concluded that tumor thickness more than 

4mm and poor histological grade indicated 

higher risk of OCLNM. In the current study, 

risk of OCLNM was 28.6%, which was in 

agreement with the rates reported in the 

above-mentioned studies (7,37). Considering 

the fact that risk of OCLNM increases the 

morbidity and mortality, selection of the 

most appropriate diagnostic and treatment 

modalities can greatly help early 

management of SCC. Based on the current 

results and those of previous studies 

regarding the high prevalence of OCLNM, it 

seems that in patients with levels 1-3 of 

cervical involvement with higher risk of 

OCLNM, risk of distant metastasis can be 

decreased by performing SOHND. Byers et 

al. (11) showed that risk of level 4 cervical 

involvement in the primary tongue cancer 

was high and extended SOHND (levels 1-4) 
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was the most appropriate approach in such 

patients. They concluded that the risk of 

levels 4 and 5 involvement of the same side 

and involvement of the other side was 

relatively low and radiotherapy was 

effective for levels 1, 2 and 3 of the involved 

side. They reported that radiotherapy for 

level 4 of the involved side and levels 1 and 

2 of the contralateral side seemed more 

logical. It should be noted that Byers et al. 

(11) reported level 4 involvement in 16% of 

the cases without involvement of more 

superficial levels. Since the risk of 

involvement of levels 4 and 5 is low and our 

results also showed low rate of involvement 

of levels 4 and 5 as well as the highest rate 

of involvement seen in levels 1-3, it can be 

concluded that SOHND is indicated in 

patients with oral SCC. 

 

Conclusion 

 

Within the limitations of this study, CT scan 

was not highly reliable for detection of 

metastatic cervical lymph nodes in oral SCC 

and more advanced techniques may be 

indicated for assessment of cervical lymph 

node involvement and deciding on the most 

efficient surgical approach. 
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