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ABSTRACT 

Objective: Thirty percent of all cancer cases are head and neck cancer. The most frequent way that these tumors spread is through lymphatic 
metastasis. In patients with head and neck tumors, cervical lymph node assessment is a crucial step in the staging process. Furthermore, the 
prognosis of patients with head and neck malignancies is greatly influenced by the identification of cervical lymph node metastases. The modalities 
available to detect metastatic lymph nodes are ultrasound, computed tomography, magnetic resonance imaging, and scintigraphy. Our study is done 
to compare the efficacy of clinical examination, computed tomography, magnetic resonance imaging, and histopathological correlation after elective 
neck dissection and staging of lymph node metastasis in head and neck cancers. 

Methods: This prospective study was carried out in the Department of Otorhinolaryngology at Hitech Medical College and Hospital, Rourkela, 
Odisha, between January 2023 and December 2024 in association with the department of radiodiagnosis. A total of 30 patients of all age groups and 
both sexes with clinically N0 neck with proven head and neck cancer and requiring surgery as the primary mode of treatment were included in the 
study. All CT and MRI images were assessed by a radiologist without prior knowledge of the clinical status of the patient. The result of the clinical 
examination, CT scan, and MRI was compared with the histopathological report. 

Results: In the present study, the majority of patients ranged between the age group of 40-60 years (66.6%), with a mean age of 49.3 years. There 
was a marked male preponderance with a 2.75:1 male-to-female ratio, and the most common primary site was the larynx (40%). the maximum 
number of patients presented to the outpatient department when the primary was at the stage of T3 in the case of laryngeal tumors and T2 in the 
case of oral cavity tumors. When comparing the results of clinical examinations to histopathology, there were 30 clinically N0 necks, while 13 cases 
were found to be histopathologically positive. So, true positives were 17 (56.66%), and false negatives were 13 (43.33%). Out of 13 
histopathologically proven positive necks, CT could diagnose metastasis in 7 cases, which showed a statistically significant correlation between CT 
scan and histopathology (p value 0.01). Out of 13 histopathologically proven positive necks, MRI could diagnose metastasis in 6 cases, which 
showed a statistically significant correlation between CT scan and histopathology (p value 0.02). 

Conclusion: This study concludes that palpation alone was an inaccurate technique for assessment of the neck. Computed tomography and 
magnetic resonance imaging had a higher accuracy for diagnosing metastatic disease than clinical examination. Both have comparable efficacy in 
detecting occult metastasis in the neck. Histopathological confirmation is indispensable in view of the low sensitivity of both modalities. 
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INTRODUCTION 

According to GLOBOCAN 2020, India will see 2.1 million new cases 
of cancer by 2040, a 57.5% increase from 2020–2021 [1-3]. 
Additionally, one in nine Indians will get cancer in their lifetime 3. 
Thirty percent of all cancer cases are head and neck cancer [4]. The 
most frequent way that these tumors spread is through lymphatic 
metastasis. In patients with head and neck tumors, cervical lymph 
node assessment is a crucial step in the staging process. The best 
course of treatment and the patient's prognosis may be impacted by 
the occurrence of cervical lymph node metastases. [5] Depending on 
the pathological findings of the nodes, individuals with cervical 
lymph node metastases may be treated with radiation, 
chemotherapy, or selective or radical neck dissection [6–8]. 
Furthermore, the prognosis of patients with head and neck 
malignancies is greatly influenced by the identification of cervical 
lymph node metastases [9-11]. 

The neck is staged by palpation in most institutions in the world. 
Though it is inexpensive and can be repeated again and again, it is 
known to be associated with high false-positive and false-negative 
rates and low sensitivity and specificity. Moreover, there is a high 
incidence of occult metastasis in head and neck cancers, which is 
missed by palpation. Oncologists electively treat the neck to prevent 

occult metastases. This over-or under-treatment can be avoided by 
accurate staging methods with the help of imaging techniques. After 
histological confirmation, we evaluated the sensitivity, specificity, 
and accuracy of computed tomography scans and magnetic 
resonance imaging with palpation to examine their dependability in 
the staging of head and neck malignancies. We also evaluated the 
role of elective neck dissection in patients with clinically N0 head 
and neck squamous cell carcinoma. Aim of the study is to compare 
the efficacy of clinical examination, computed tomography, magnetic 
resonance imaging, and histopathological correlation after elective 
neck dissection and staging of lymph node metastasis in head and 
neck cancers. 

MATERIALS AND METHODS 

This prospective study was carried out in the Department of 
Otorhinolaryngology at Hitech Medical College and Hospital, 
Rourkela, Odisha, between January 2023 and December 2024 in 
association with the department of radiodiagnosis. A total of 30 
patients of all age groups and both sexes with clinically N0 neck with 
proven head and neck cancer and requiring surgery as the primary 
mode of treatment were included in the study. Pregnant women, 
patients with iodinated contrast material allergies, individuals with 
a history of radiation exposure or prior to surgery for head and neck 
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cancer, any clinically palpable neck lymph node, and evidence of 
distant metastases are among the exclusion criteria. 

A comprehensive general physical and otorhinolaryngological 
examination was conducted after a thorough and pertinent history 
was obtained. A complete assessment of the site, size, and extent of 
the primary tumor was done to properly stage the tumor. A biopsy 
was taken from the primary site and sent to the pathology 
department for histopathological examination. Patients' necks were 
carefully inspected for any palpable lymph nodes. Routine blood 
hemogram, chest x-ray, and abdominal ultrasound were done to rule 
out metastasis to the lung and abdomen. After clinical examination, 
all the patients were sent for contrast-enhanced computed 
tomography. Size greater than 1 cm, rim enhancement after 
intravenous contrast, core necrosis, spherical shape, three or more 
lymph nodes in the first drainage area, and extracapsular spread of 
illness are the criteria used to determine whether a node is positive 
on contrast-enhanced computed tomography scans. Considering 
these criteria, any node detected as metastatic on a computed 
tomography scan was documented and compared to other 
modalities. Magnetic resonance imaging (MRI) was done in all cases, 
and nodes with an axial diameter of>10 mm, central necrosis, 
hypointensity on T1-weighted images that enhance after contrast 
injection, and focal inhomogeneous or hyperintense areas on T2-
weighted images were considered positive nodes on MRI. All CT and 

MRI images were assessed by a radiologist without prior knowledge 
of the clinical status of the patient. The result of the clinical 
examination, CT scan, and MRI was compared with the 
histopathological report. 

RESULTS 

In this study, patients ranged in age from 20 to 80 years, with the 
majority in the age group of 40-60 years (66.66%), with a mean age 
of 49.3 years. There was a marked male preponderance, with 73.3% 
male and the rest, 26.7%, female. The male-to-female ratio was 
2.75:1. In terms of primary cancer distribution, 12 instances (or 40% 
of cases) were laryngeal, which was followed by oral cavity (8 cases, 
or 26.66%), tongue (7 cases, or 23.33%), and lip (3 cases, or 10%). 
In our study, the maximum number of patients presented to the 
outpatient department when the primary was at the stage of T3 in 
the case of laryngeal tumors and T2 in the case of oral cavity tumors. 
30 patients were taken for surgery; 18 patients underwent supra-
omohyoid neck dissection with removal of level I, II, and III lymph 
nodes, and the remaining 12 underwent lateral neck dissection with 
removal of level II, III, and IV lymph nodes. When comparing the 
results of clinical examinations to histopathology, there were 30 
clinically N0 necks, while 13 cases were found to be 
histopathologically positive. So, true positives were 17 (56.66%), 
and false negatives were 13 (43.33%). 

 

Table 1: Comparision of computed tomography with histopathology results 

CT scan Positive Negative Total 

Positive 7 1 8 
Negative 6 16 22 
Total 13 17 30 

Out of 13 histopathologically proven positive necks, CT could diagnose metastasis in 7 cases. 1 case diagnosed as positive on a CT scan did not 
reveal a tumor on histopathology. The p-value for CT is 0.01, which is statistically significant. The measure of agreement kappa=0.426 shows there 
is a low association between CT findings and histopathological findings. 

 

Table 2: Comparision of MRI with histopathology results 

MRI Positive Negative Total 
Positive 6 1 7 
Negative 7 16 23 
Total 13 17 30 

Out of 13 histopathologically proven positive necks, MRI could diagnose metastasis in 6 cases. 1 case diagnosed as positive in an MRI scan did not 
reveal a tumor on histopathology. The p-value for MRI is 0.02, which is statistically significant. The measure of agreement kappa=0.493 shows there 
is a low association between MRI findings and histopathological findings. 
 

Table 3: Comparision of result of diagnostic modalities: computed tomography and magnetic resonance imaging 

 Sensitivity Specificity Positive predictive value Negative predictive value Accuracy 
CT scan 53.84 94.11 87.5 72.72 76.66 
MRI 46.16 94.11 85.71 69.56 73.33 

 

The results of the study calculated in terms of sensitivity, specificity, 
positive predictive value, negative predictive value, and accuracy of 
the two diagnostic modalities, were as given in table 3. 

 

 

Fig. 1: Non-contrast CT reveals irregular contour of right lateral 
border of tongue 

Computed tomography (fig. 1) changed the nodal staging of 8 
patients out of 30. 7 clinically N0 necks were correctly upstaged to 
N1 later proved by histopathology. 1 was wrongly upstaged to N1, 
which remained N0 after histopathology. 
 

 

Fig. 2: Contrast-enhanced MRI T1 Fat sat reveals an enhancing 
irregular ulcer in right lateral border of tongue. No e/o cervical 

luymphadenopathy 
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DISCUSSION 

Cervical lymph node evaluation is an important part of the staging 
procedure in patients with head and neck tumours. In addition to 
location, size, and spread of the primary tumor, the existence and the 
extent of lymph node metastasis determine the prognosis of affected 
patients and influence treatment modalities. In clinically N0 necks, the 
whole treatment rests on the excision of the primary. But if the 
surgeon is not sure of neck metastasis, prophylactic neck dissection is 
done. Therefore, a modality with high specificity and accuracy is taken 
up to detect neck metastasis. The modalities available to detect 
metastatic lymph nodes are ultrasound, computed tomography, 
magnetic resonance imaging, and scintigraphy. The present study was 
regarding the comparison of neck staging by clinical method, 
computed tomography, and magnetic resonance imaging. 

In the present study, the majority of patients ranged between the 
age group of 40-60 years (66.6%), with a mean age of 49.3 years. 
There was a marked male preponderance with a 2.75:1 male-to-
female ratio, and the most common primary site was the larynx 
(40%). All the patients were subjected to excision of the primary 
tumor and elective neck dissection. For laryngeal tumors, total 
laryngectomy along with lateral neck dissection was done. For 
tongue carcinoma, primary excision along with supraomohyoid neck 
dissection was done. In 3 cases of tongue carcinoma involving the 
mid-to-posterior one-third of the lateral border, the primary site 
was approached by mandibulectomy. For buccal mucosa carcinoma 
excision, flap reconstruction was done. 

5 cases out of 10 laryngeal tumors (50%) and 8 cases out of 15 oral 
cavity tumors (53%) showed metastasis in histopathology. Lip and 
glottis carcinoma did not reveal any occult metastasis. False negative 
results of 43.3% for clinical examination in our study were fairly in 
tune with the values of 38% given by Michael H. Stevens et al. [12] 
and 30.8% by R. Feinmesser et al. [13]. Sako et al. [14] also reported 
high false negative results of 27-38% in his study. The accuracy of 
clinical examination obtained in our study was 56.665, which was 
comparable to the 59% reported by M. W. M. Vanden Brakel [15]. In 
literature there are many studies reporting high accuracy of 
palpation. Michael H. Stevens [12] reported an accuracy of 70%. 

Computed tomography scans of necks in our study showed 8 positive 
and 22 negative results for metastatic lymph nodes. Out of 8, 7 were 
true positives and 1 was a false positive (12.5%). Out of 22 diagnosed 
negative patients, 6 were later found to be false negatives (27.27%, i. e. 
histopathologically containing tumors). However, Shalinder Singh 
Bhau et al. [16] study considered 73 nodes, out of which 23 (85.18%) 
were true positives and 4 (14.8%) were false positives, and 41 
(89.13%) were true negatives and 5 (10.86%) were false negatives. In 
Philipp Thoenissen et al. [17] study, CT examinations showed a 
sensitivity of 67% and a specificity of 68%. In addition, the false-
positive rate for CT examinations was 32%, and the false-negative rate 
was 33%. Positive predictive value of 85.71% and negative predictive 
value of 69.5% are high as compared to 81% and 60%, respectively 
reported Watkinson J. C. in 1991 [18]. The accuracy of 73.3% obtained 
for computed tomography in our study was in line with the 72% 
accuracy obtained by Feinmesser et al. [13] and the 71% accuracy 
obtained by Watkinson et al. [18]. In our study, CT scans changed the 
neck staging (N0 to N1) correctly in 7 (23.3%). One of them was 
downstaged from N1 to N0 after histopathological confirmation. 
Michael H. Stevens et al. [12] reported in his study of 40 patients that 
CT changed the staging of 30 patients correctly (25%), with 9 upstaged 
and 1 downstaged. These differences in the studies may be due to the 
use of larger sections of scans, different criteria used for considering 
the node positive, or bolus or continuous contrast infusion. 

MRI done for 30 patients in our study showed 7 positive and 23 
negative results for metastatic lymph nodes. Out of 7, 6 were true 
positives and 1 was a false positive (14.28%). Out of 23 diagnosed as 
negative, 7 were later found to be false negative (30.43%). The 
sensitivity (46.16%) and specificity (94.11%) for MRI in our study, 
while the sensitivity was 66% and the specificity was 68% in Philipp 
Thoenissen's [17] study. In literature, some studies, like M. W. M. 
Vanden Brakel [15], have reported high sensitivity (81%) and 
specificity (88%) for MRI. A positive predictive value of 85.7% and a 
negative predictive value of 69.5% were seen in our study. H. D. 

Curtin et al. [19] reported a positive predictive value of 52% and a 
negative predictive value of 79%. In our study the accuracy of 
magnetic resonance imaging of 73.3% is fairly in tune with that of M. 
W. M. Vanden Braken [15] of 75% in clinically N0 neck. Most studies 
that have compared the accuracy of CT scans and MRI imaging for 
the assessment of the neck have found no significant difference 
between these two modalities [19]. Reliable comparisons of 
sensitivity and specificity between different studies are not possible 
owing to non-equivalent patient populations. Furthermore, different 
studies are not comparable owing to the varying radiology criteria 
used and the different imaging techniques. The present study also 
showed no significant difference between CT and MRI in terms of 
sensitivity, specificity, positive predictive value, negative predictive 
value, and accuracy. The present study also showed palpation to be 
inaccurate in comparison to the assessment of a clinically N0 neck. 
Both CT scans and MRIs are superior to palpation in detecting 
metastatic neck disease. They were reliably upstaged in nearly 54% 
of cases that were false negatives at palpation. 

Owing to comparable results of CT scans and MRIs in staging the 
neck, the choice between both could be based on evaluation of the 
primary tumor. For tumors of the buccal mucosa and lip, MRI should 
be preferred, while for laryngeals,  a CT scan is better. Advantages of 
CT over MRI are less time consumption, fewer motion artifacts, and 
cost factors. Advantages of MRI over CT are no exposure to ionizing 
radiation or iodinated contrast, imaging is possible in every 
anatomical orientation, lymph nodes are clearly differentiated from 
blood vessels, and evaluation of retroperitoneal nodes. 

A disadvantage of CT and MRI is that they use morphologic criteria 
for metastasis in lymph nodes that are based on tumor-induced 
differences in size and contrast enhancement. The limitation of these 
morphology criteria can only be overcome by obtaining 
histopathologic evidence of metastasis. 

CONCLUSION 

This study concludes that palpation alone was an inaccurate technique 
for assessment of the neck. Computed tomography and magnetic 
resonance imaging had a higher accuracy for diagnosing metastatic 
disease than clinical examination. All head and neck cancer patients 
with a clinically normal neck and probability of occults (>20%) should 
undergo CT or MRI. Both have comparable efficacy in detecting occult 
metastasis in the neck. Either of the two could be done in view of the 
evaluation of the primary tumor with no added cost for separate 
assessment of the cervical lymph node status. In view of the high 
positive predictive value of both modalities, patients with a clinically 
normal neck examination and an abnormal CT or MRI should be 
suspected of having metastasis. Histopathological confirmation is 
indispensable in view of the low sensitivity of both modalities. Elective 
neck treatment should be considered for the management of clinically 
N0 neck, particularly in Indian setups where there is significant loss to 
follow-up, rather than elective neck investigation with a wait-and-
watch policy. The neck should be approached surgically if the mode of 
treatment of the primary tumor is surgery. Preoperative imaging 
assessments were useful but not adequate in the detection of 
micrometastasis. Available imaging modalities cannot replace the role 
of elective neck dissection as a diagnostic procedure for staging of N0 
neck. Continued prospective studies are needed to establish a definite 
mode to detect occult nodal disease, thus decreasing the burden of 
under-or overtreatment of N0 neck. 
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