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Abstract: 
Background: Accurate detection of occult cervical lymph node metastasis in clinically N0 neck remains a major 
challenge in upper aerodigestive tract squamous cell carcinoma (UADT SCC), significantly influencing prognosis 
and treatment decisions. 
Aim: To compare the diagnostic performance of PET/CT with conventional imaging modalities (USG and CECT) 
in detecting occult nodal metastasis. 
Methodology: This prospective observational study included 80 patients with histopathologically confirmed 
UADT SCC and clinically N0 neck. All patients underwent preoperative USG, CECT, and 18F-FDG PET/CT, 
followed by neck dissection. Histopathology served as the gold standard. Diagnostic parameters were calculated 
and compared. 
Results: Occult metastasis was detected in 35% of patients. PET/CT demonstrated superior performance with 
sensitivity (89.3%), specificity (92.3%), and accuracy (91.3%), compared to CECT (75%, 84.6%, 81.3%) and 
USG (64.3%, 76.9%, 72.5%). PET/CT also showed the highest PPV (86.2%) and NPV (94.1%). 
Conclusion: PET/CT is more accurate than USG and CECT in evaluating clinically N0 neck and may help reduce 
unnecessary interventions. However, it should be used as an adjunct within a multimodal diagnostic approach. 
Keywords: PET/CT, USG, CECT, clinically N0 Neck, Squamous Cell Carcinoma, Occult Metastasis. 
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Introduction 

Head and neck squamous cell carcinoma (HNSCC) 
which primarily affects ‘the upper aerodigestive 
tract constitutes a major worldwide health problem 
because of its high rates of occurrence and its result-
ing illnesses and deaths [1]. The presence or absence 
of cervical lymph node metastasis serves as the most 
important prognostic factor which affects treatment 
decisions and disease development and patient sur-
vival rates in these cancers. When cervical lymph 
nodes become involved with cancer doctors con-
sider this development as one of the most essential 
prognostic indicators which decreases survival rates 
by almost 50 percent. The medical field still faces 
challenges in effectively identifying nodal metasta-
sis for patients who show no signs of neck cancer 
with clinically negative neck (cN0) results despite 
progress in diagnostic and treatment methods. 

The process of treating patients who have clinically 
N0 neck cancer and upper aerodigestive tract squa-
mous cell carcinoma remains a topic of ongoing 

debate. The clinical examination fails to find both 
detectable lymphadenopathy and lymphadenopathy 
which can be seen through radiological imaging yet 
many of these patients have hidden metastatic dis-
ease. The research indicates that the occurrence of 
hidden cervical metastases through clinical exami-
nation ranges between 30 percent and 50 percent 
based on both the specific body region and the can-
cer stage of the primary tumor. The high likelihood 
of discovering concealed nodal disease has 
prompted medical professionals to implement elec-
tive neck treatments which include elective neck dis-
section and radiotherapy as standard procedures for 
patients who show no clinical signs of metastatic 
spread [2]. 

The main goal of elective treatment is to enhance re-
gional control and survival rates, but the treatment 
comes with negative aspects. A considerable num-
ber of’ patients subjected to elective neck ‘treatment 
are later found to have no metastatic involvement, 
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thereby exposing them unnecessarily to surgical 
morbidity, radiation-related complications, psycho-
logical stress, and increased healthcare costs [3]. Pa-
tients experience major declines in their quality of 
life due to complications that include shoulder dys-
function and nerve injury and fibrosis and cosmetic 
deformities. The medical field requires a dependable 
method which can accurately detect hidden metasta-
sis to allow proper patient classification and prevent 
unnecessary medical procedures. 

The estimated risk of hidden metastasis which doc-
tors use to determine treatment strategies for clini-
cally N0 neck cases. The medical community ac-
cepts that elective neck treatment becomes neces-
sary when patients present with a risk level above 15 
to 20 percent. The estimation process remains chal-
lenging because tumors exhibit different biological 
characteristics and their location and patient-specific 
factors affect their behavior. The preoperative eval-
uation process of primary tumors and cervical lymph 
node conditions depends on the essential function 
which imaging technologies provide to medical pro-
fessionals. 

Radiologists use standard imaging methods which 
include ultrasonography (USG) and contrast-en-
hanced computed tomography (CECT) and mag-
netic resonance imaging (MRI) to assess cervical 
lymph nodes [5]. The imaging techniques show im-
portant body structure information and they can 
identify lymph node growth and tissue death and the 
spread of cancer outside the lymph node boundaries 
and other suspicious signs. The method has re-
stricted diagnostic precision because it uses size and 
shape standards which do not work for cancer detec-
tion in typical lymph nodes and which wrongly iden-
tify noncancerous lymph nodes as cancerous. The 
ability of’ conventional imaging ‘techniques to iden-
tify cervical metastasis combines with their capabil-
ity to find hidden lymph node diseases which phys-
ical tests fail to detect. 

Recently, functional imaging with positron emission 
tomography (PET), especially with fluorine-18 
fluorodeoxyglucose ([18F]FDG), has gained atten-
tion in cancer imaging [6]. FDG-PET offers meta-
bolic information by measuring the increased glu-
cose metabolism in cancer cells, allowing detection 
of tumor activity before anatomical changes occur. 
When integrated with computed tomography 
(PET/CT), it provides metabolic and anatomical in-
formation, which may enhance diagnostic accuracy 
in the detection of primary tumors, lymph node me-
tastases and distant metastases. 

Researchers have studied how [18F] FDG PET im-
aging methods help assess the necks of oral squa-
mous cell carcinoma patients who display no clinical 
symptoms. Some investigators have reported en-
couraging results, suggesting that FDG-PET may 
serve as a valuable adjunct in identifying occult 

metastases and guiding treatment decisions [7]. The 
studies show that PET/CT testing can effectively 
prevent unnecessary elective neck dissections by 
demonstrating that patients do not have nodal dis-
ease. The study findings showed conflicting results 
because researchers found it difficult to detect small 
metastatic deposits, which showed limited sensitiv-
ity, in clinically N0 patients. The researchers found 
study design differences and patient population dif-
ferences and tumor characteristic differences and 
imaging protocol differences as the reasons for re-
sult variability. 

The interpretation of’ FDG-PET imaging faces an-
other challenge in areas ‘that have a high occurrence 
of chronic granulomatous diseases which include tu-
berculosis [8]. The settings display false-positive re-
sults and decreased specificity because both inflam-
matory and infectious conditions show higher FDG 
uptake. The limitation affects developing countries 
which include India because granulomatous infec-
tions occur frequently and they can interfere with 
PET/CT results. The diagnostic value of FDG-
PET/CT needs assessment in these situations to es-
tablish its actual medical significance. 

Researchers need to conduct a complete compara-
tive study which compares PET/CT with standard 
imaging techniques that include USG and CECT to 
evaluate the clinically N0 neck condition of patients 
who have upper aerodigestive tract squamous cell 
carcinoma. The comparison needs to identify which 
imaging method provides the highest accuracy at the 
lowest cost while maintaining clinical usefulness for 
finding hidden nodal spread. The research study pro-
vides critical insights into the problem because it in-
vestigates the medical testing methods which work 
efficiently in a community that experiences a high 
incidence of granulomatous diseases. The research 
study establishes essential medical guidelines that 
apply to specific geographical areas. 

The current research aims to fill existing research 
voids by comparing the diagnostic accuracy of 
FDG-PET/CT with standard imaging methods 
which include USG and CECT for patients who ex-
hibit clinically negative necks. The researchers pre-
sent their study as one of the most extensive studies 
which have been conducted in the Indian subconti-
nent to show how these imaging techniques function 
in actual clinical situations. 

Methodology  

Study Design: This study was designed as a pro-
spective, comparative, observational study aimed at 
evaluating the diagnostic accuracy of’ PET/CT in 
comparison with conventional imaging modalities, 
namely ultrasonography (USG) and contrast-en-
hanced computed ‘tomography (CECT), for as-
sessing clinically N0 neck in patients with upper aer-
odigestive tract squamous cell carcinoma. 
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Study Area: The study was conducted in the De-
partment of Nuclear Medicine, tertiary care centre in 
India. 

Study Duration: The study was carried out over a 
period of one year. 

Study Participants 

Inclusion Criteria 

• Patients with histopathologically confirmed 
squamous cell carcinoma of the upper aerodi-
gestive tract.  

• Patients with clinically N0 neck (no palpable 
cervical lymph nodes).  

• Patients who had not received prior treatment 
(surgery, chemotherapy, or radiotherapy) for 
head and neck cancer.  

• Patients planned for surgical management in-
cluding neck dissection.  

• Patients willing to provide informed consent.  

Exclusion Criteria 

• Patients with clinically palpable or radiologi-
cally evident lymph node metastasis.  

• Patients with known distant metastasis.  
• Patients with previous treatment for head and 

neck malignancy.  
• Patients with second primary tumors.  
• Patients with severe comorbid conditions con-

traindicating imaging or surgery’.  
• Pregnant or lactating women.  

Sample Size: A ‘total of 80 patients fulfilling the in-
clusion criteria were enrolled in the study. 

Procedure: After obtaining approval from the Insti-
tutional Ethics Committee and written informed 
consent from all participants, eligible patients were 
recruited. Detailed clinical history and examination 
were performed to confirm clinically N0 neck status. 
All patients underwent preoperative imaging evalu-
ation within two weeks prior to surgery using USG, 
CECT, and 18F-FDG PET/CT. Ultrasonography of 
the neck was performed using a high-resolution lin-
ear probe by experienced radiologists to assess 
lymph node characteristics such as size, shape, echo-
genicity, and vascularity. Contrast-enhanced CT 
scan of the head and neck was conducted following 
intravenous administration of iodinated contrast ma-
terial, and images were acquired from the skull base 
to the supraclavicular region. Criteria such as nodal 
size, central necrosis, and irregular margins were 
used to identify metastatic nodes. 

For PET/CT imaging, patients were instructed to 
fast for at least 6 hours prior to the scan, and blood 
glucose levels were ensured to be below 140 mg/dl. 
Approximately 370 MBq (10 mCi) of 18F-FDG was 
administered intravenously, and imaging was per-
formed after an uptake period of about 60 minutes 
using a dedicated PET/CT scanner. Whole-body 
scans from skull base to mid-thigh were acquired. 
PET/CT images were interpreted independently by 
two experienced nuclear medicine physicians who 
were blinded to the findings of USG and CECT. A 
standardized 5-point scoring system was used to cat-
egorize lymph nodes, with scores of 3 and 4 consid-
ered positive for malignancy. Following imaging, all 
patients underwent appropriate surgical manage-
ment, including neck dissection. The extent of dis-
section was guided by imaging findings and in-
traoperative assessment. Excised lymph nodes were 
subjected to histopathological examination using he-
matoxylin and eosin staining, which served as the 
gold standard for comparison. Imaging findings 
from USG, CECT, and PET/CT were correlated 
with histopathological results for each patient. 

Statistical Analysis: Data were entered and ana-
lyzed using SPSS version 27.0. Descriptive statistics 
were used to summarize patient characteristics. Sen-
sitivity, specificity, positive predictive value (PPV), 
negative predictive value (NPV), and diagnostic ac-
curacy of’ USG, CECT, and PET/CT were calcu-
lated using histopathology as the ‘reference stand-
ard. Comparative analysis between imaging modal-
ities was performed using the Chi-square test. A p-
value of less than 0.05 was considered statistically 
significant. 

Result 

Table 1 shows the demographic and clinical charac-
teristics of the study participants (n = 80). The ma-
jority of patients belonged to the 51–60 years age 
group (35%), followed by 61–70 years (27.5%), 40–
50 years (22.5%), and those above 70 years (15%), 
with a mean age of 58.6 ± 9.4 years, indicating that 
most patients were in the late middle-aged to elderly 
category. A clear male predominance was observed, 
with 75% males and 25% females. Regarding the 
primary tumor site, the oral cavity was the most 
common (40%), followed by the larynx (25%), oro-
pharynx (22.5%), and hypopharynx (12.5%). In 
terms of tumor staging, T2 stage was the most fre-
quent (32.5%), followed by T3 (27.5%), while T1 
and T4 stages were equally distributed at 20% each, 
suggesting that a substantial proportion of patients 
presented with moderately advanced disease.
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Table 1: Demographic and Clinical Characteristics of Study Participants (n = 80) 
Variable Category Number (n) Percentage (%) 
Age (years) 40–50 18 22.5 

51–60 28 35 
61–70 22 27.5 
>70 12 15 

Mean Age — 58.6 ± 9.4 — 
Sex Male 60 75 

Female 20 25 
Primary Site Oral cavity 32 40 

Oropharynx 18 22.5 
Larynx 20 25  
Hypopharynx 10 12.5 

T Stage T1 16 20 
T2 26 32.5 
T3 22 27.5 
T4 16 20 

 
Table 2 shows the distribution of’ histopathological 
findings, which served as the gold standard in ‘the 
present study. Out of a total of 80 patients, 28 cases 
(35%) were found to be positive for occult metasta-
sis, while the remaining 52 cases (65%) were nega-
tive. This indicates that a substantial proportion of 
clinically N0 neck patients actually harbored hidden 

metastatic disease that was not detected clinically or 
through initial imaging. The relatively high percent-
age of occult metastasis highlights the importance of 
accurate diagnostic modalities for early detection 
and appropriate management, as relying solely on 
clinical examination may underestimate the true dis-
ease burden.

 

Table 2: Histopathological Findings (Gold Standard) 
Result Number (n) Percentage (%) 
Positive (Occult metastasis) 28 35 
Negative 52 65 
Total 80 100 

Table 3 presents the contingency analysis compar-
ing imaging findings (USG, CECT, and PET/CT) 
with histopathological results in detecting disease. 
For USG, out of’ 80 cases, 18 were true positives 
(TP) and 40 ‘true negatives (TN), while 12 cases 
were false positives (FP) and 10 false negatives 
(FN), indicating moderate diagnostic performance 
with relatively higher false results. In comparison, 
CECT showed improved accuracy with 21 true pos-
itives and 44 true negatives, along with reduced false 

positives (8) and false negatives (7). PET/CT 
demonstrated the best diagnostic performance 
among all modalities, with the highest true positives 
(25) and true negatives (48), and the lowest false 
positives (4) and false negatives (3). Overall, 
PET/CT exhibited superior diagnostic reliability, 
followed by CECT, while USG showed compara-
tively lower accuracy in correlating with histopatho-
logical findings.

 

Table 3: Contingency Table (Imaging vs Histopathology) 
USG  

Histopath Positive Histopath Negative Total 
Positive 18 (TP) 12 (FP) 30 
Negative 10 (FN) 40 (TN) 50 
Total 28 52 80 
CECT  

Histopath Positive Histopath Negative Total 
Positive 21 (TP) 8 (FP) 29 
Negative 7 (FN) 44 (TN) 51 
Total 28 52 80 
PET/CT  

Histopath Positive Histopath Negative Total 
Positive 25 (TP) 4 (FP) 29 
Negative 3 (FN) 48 (TN) 51 
Total 28 52 80 
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Table 4 demonstrates the comparative diagnostic 
performance of’ different imaging modalities, show-
ing ‘that PET/CT outperformed both USG and 
CECT across all evaluated parameters. The sensitiv-
ity was highest for PET/CT (89.3%), followed by 
CECT (75%) and USG (64.3%), indicating a supe-
rior ability of PET/CT to correctly identify true pos-
itive cases. Similarly, specificity was also greatest in 
PET/CT (92.3%), compared to CECT (84.6%) and 

USG (76.9%), reflecting its better accuracy in ruling 
out disease among true negatives. Overall diagnostic 
accuracy followed the same trend, with PET/CT 
achieving 91.3%, which was markedly higher than 
CECT (81.3%) and USG (72.5%). These findings 
suggest that PET/CT is a more reliable imaging mo-
dality for detecting and excluding disease compared 
to conventional imaging techniques.

 

Table 4: Diagnostic Performance of Imaging Modalities 
Parameter USG (%) CECT (%) PET/CT (%) 
Sensitivity 64.3 75 89.3 
Specificity 76.9 84.6 92.3 
Accuracy 72.5 81.3 91.3 

 
Table 5 demonstrates the comparative predictive 
values of’ USG, CECT, and PET/CT in assessing 
clinically N0 neck in upper aerodigestive ‘tract squa-
mous cell carcinoma. The Positive Predictive Value 
(PPV) was highest for PET/CT (86.2%), followed 
by CECT (72.4%) and USG (60%), indicating that 
PET/CT is more reliable in correctly identifying true 
positive cases of nodal metastasis. Similarly, the 
Negative Predictive Value (NPV) was also greatest 

for PET/CT (94.1%), compared to CECT (86.3%) 
and USG (80%), suggesting its superior ability to ac-
curately rule out disease in negative cases. Overall, 
PET/CT exhibited better diagnostic confidence than 
conventional imaging modalities, with higher PPV 
and NPV, thereby supporting its role as a more ef-
fective tool in evaluating clinically negative neck 
nodes.

 
Table 5: Predictive Values 

Parameter USG (%) CECT (%) PET/CT (%) 
Positive Predictive Value (PPV) 60 72.4 86.2 
Negative Predictive Value (NPV) 80 86.3 94.1 

 
Discussion 

The present study shows that detecting hidden cer-
vical lymph node metastasis from upper aerodiges-
tive tract squamous cell carcinoma requires precise 
detection methods for patients who present with N0 
neck conditions. Our study discovered that 35% of’ 
patients experienced hidden metastasis, which 
matches the previously documented ‘rates that range 
from 24% to 50% for this specific patient group 
(Zbären et al., 2006; Spiro et al., 1996) [9,10]. The 
similarity between the two groups confirms that 
most patients with negative necks actually have hid-
den medical conditions, which doctors need to check 
during their assessment of cases that reach T2 
through T3 stages, according to our research results. 
The study results show that clinical examination 
methods cannot detect all conditions, which creates 
a need for advanced testing methods that can iden-
tify medical issues. 

The results of our study showed that PET/CT pro-
vided better sensitivity and specificity and overall 
diagnostic accuracy when compared to USG and 
CECT. The research done by Ng SH Yen et al. 
(2005) [11] showed that PET could detect nodal me-
tastasis with higher diagnostic accuracy than CT and 
MRI because PET had sensitivity rates between 67 
and 96 percent and specificity rates between 82 and 
100 percent. According to Menda Y and Graham 

(2005) [12] research FDG-PET produces better stag-
ing results because it can identify metabolic activity 
whereas traditional methods only show physical 
changes which fall behind actual biological changes 
in cancerous cells. The study demonstrates that 
PET/CT produces the best predictive results because 
it achieves a high negative predictive value (NPV) 
which helps doctors determine whether a patient has 
metastasis and prevents them from undergoing un-
necessary surgical procedures. 

The meta-analysis results from de Bondt RB et al. 
(2007) [13] show that USG has lower sensitivity and 
specificity results because our study found these 
measurements to be lower than the 60% sensitivity 
and 77% specificity results that ultrasound showed. 
The diagnostic accuracy of USG testing depends on 
the ability of’ the operator to perform the test be-
cause the method provides low-cost and non-inva-
sive testing. The ‘research conducted by van den 
Brekel MW et al. (2000) [14] shows that using fine-
needle aspiration cytology (FNAC) together with 
USG improves diagnostic results, which means that 
doctors should use both methods instead of relying 
solely on USG for evaluating clinically N0 neck pa-
tients. 

CECT showed better results than USG according to 
our research but its performance did not reach the 
standard set by PET/CT. Our findings match the 
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results from Som PM et al. (2000) [15] who showed 
that CT-based nodal assessment depends mainly on 
size criteria and morphological features which show 
limitations when detecting micrometastases in 
lymph nodes that measure less than 10 mm. The re-
striction affects head and neck cancers because most 
metastatic spread occurs through small lymph nodes 
which makes CT imaging less effective at detecting 
metastatic spread. 

The research findings demonstrate that PET/CT im-
aging delivers better positive predictive value (PPV) 
and negative predictive value (NPV) results when 
compared to standard imaging techniques. The study 
results demonstrate that PET/CT technology shows 
high positive predictive value and negative predic-
tive value which helps doctors make accurate dis-
ease assessments according to Stoeckli SJ et al. 
(2002) [16]. PET/CT technology provides excellent 
diagnostic capabilities yet it has certain restrictions 
that limit its effectiveness. The research by Brouwer 
J et al. (2004) demonstrates that PET/CT technology 
cannot detect small-volume metastatic disease be-
cause of’ its spatial resolution limits which ‘result in 
false-negative detection. The results of our study 
showed that a small number of cases remained un-
detected even after doctors performed PET/CT tests. 

The clinical value of PET/CT for changing treatment 
methods continues to be debated in medical circles. 
Our research demonstrates that PET/CT offers better 
diagnostic performance, but Wensing et al. (2012) 
[17] display guidelines which show that the method 
has not yet become standard practice for all staging 
procedures in developing nations. The phenomenon 
occurs because false-positive results emerge from 
high-cost testing which detects diseases that cause 
similar symptoms to cancer through FDG uptake. 

The research results show strong agreement with ex-
isting research because PET/CT detects hidden neck 
metastasis better than USG and CECT. The study re-
sults demonstrate that our research method functions 
as an effective preoperative staging tool because it 
achieves better testing results through its increased 
sensitivity and specificity and predictive value. The 
method should not be used in standard practice be-
cause it has two main drawbacks which include its 
decreased ability to detect micrometastases and its 
high operational costs. The best method for staging 
and treating head and neck cancers combines clini-
cal assessment with standard imaging techniques 
and targeted PET/CT scanning. 

Conclusion 

The present study demonstrates that a significant 
proportion of’ patients with clinically N0 neck har-
bor occult cervical lymph node metastasis, empha-
sizing the limitations of clinical examination alone. 
Among the imaging modalities evaluated, PET/CT 
showed superior diagnostic performance with the 
highest sensitivity, specificity, and overall accuracy, 

making it a more reliable tool for detecting and rul-
ing out nodal disease compared to USG and CECT. 
Its high negative predictive value suggests a poten-
tial role in reducing unnecessary elective neck treat-
ments. However, limitations such as false negatives 
in micrometastasis and cost considerations must be 
acknowledged. Therefore, PET/CT should be used 
as a valuable adjunct rather than a replacement, with 
a combined, multimodal approach offering the most 
effective strategy for accurate staging and optimal 
patient management. 
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