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ABSTRACT
Introduction
The current study reports the correlation of clinical and endoscopic evaluation with 18F-Fluorine Fluorodeoxyglucose Positron 
emission tomography/Computed tomography (18F-FDG PET/CT) findings in detecting the residual/recurrence tumor after 
definitive treatment in the follow up cases of squamous cell carcinoma head and neck.
Materials and Methods
A prospective comparative study carried out on 30 follow-up cancer patients after definitive primary treatment. All patients 
were evaluated by clinical examination, endoscopy and 18F-FDG PET/CT and these results correlated to detect residual/
recurrence. Suspicious lesion at primary site suggesting residual/recurrence was confirmed by gold standard investigation, 
histopathological examination (HPE).  
Result
The age group mostly involved is 40-70 with male predominance. Predominant sites were oral cavity and larynx. 20 patients 
showed recurrence on clinical and endoscopic evaluation with 03 false positive results, 10 patients showed no recurrence with 
01 false negative result. On PET/CT, 19 patients were showed recurrence with 01 false positive result, 11 patients showed no 
recurrence. PET/CT showed high sensitivity, specificity, with high NPV in detecting the recurrence of disease in the follow up 
period. Clinical and endoscopic evaluation also has high sensitivity, PPV and NPV.
Conclusion
It is recommended that 18F-FDG PET/CT scan should be done in every case after primary treatment in addition to complete 
clinical and endoscopic evaluation and during follow-up period for early detection and management of residual/ recurrence.
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Head and Neck Squamous Cell Carcinoma 
(HNSCC) is a broad term that encompasses 
a heterogeneous group of malignancies 

originating from the nasal cavity, paranasal sinuses, oral 
cavity, pharynx and larynx. Head and Neck Squamous 
Cell Carcinoma (HNSCC) is the sixth most common 
type of cancer representing about 6% of all cancers and 
estimated 650,000 new cases and 350,000 cancer deaths 
worldwide every year. 

Primary causes of HNSCC are tobacco and alcohol 
consumption and Human Papilloma virus (HPV) 
infection. HNSCC often spread to the lymph nodes in 
the neck, and this is often the first sign of the disease 

at the time of diagnosis. About two-third of the patients 
of HNSCC present with advanced stage disease. An 
approach focusing on combining history, physical 
examination, endoscopy and tissue sampling is the 
mainstay for diagnosis and staging of HNSCC. Clinical 
guidelines for HNSCC recommend different imaging 
approaches for each phase of disease. Imaging is now 
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an integral part of the work up; most common known 
modalities in clinical use are CT and MRI imaging. The 
role of 18F-FDG PET/CT has been evaluated in the 
initial staging as well as post treatment re-staging and 
monitoring response to definitive therapy of head and 
neck carcinomas.1,2 FDG PET/CT is extremely useful in 
the situations where anatomic imaging is equivocal and 
the disease cannot be assessed by direct visualization 
and detection of cervical lymph node metastases. 

Over the last few years, lots of studies have been 
conducted evaluating the role of PET/CT in initial staging 
as well as follow up of locally advanced head and neck 
cancers. Most of the studies have shown a definitive 
value of PET/CT in detecting the residual or recurrence 
of tumor. However, very few studies published the 
importance of clinical and endoscopic evaluation along 
with PET/CT to improve the accuracy in diagnosing 
the residual/recurrence of HNSCC. There is paucity of 
data from developing countries including India where 
HNSCC is one of the commonest malignancies seen. 
Hence, there was envisaged to carry out one such study 
in government tertiary care set up of India. 

This study was undertaken to determine the clinical 
impact of FDG PET/CT and clinical and endoscopic 
evaluation in early diagnosis of residual/recurrence in 
post treatment patients of HNSCC.

Materials and Methods

This is a prospective comparative study conducted 
at ENT Dept of a tertiary care centre in Eastern 
India between January 2016 to June 2017. Written 
and informed consent was taken from each patient 
undergoing the study. The study was carried out after 
the hospital ethical committee approved the study, since 
it involved taking biopsies in all cases, whether they had 
suspicion of recurrence or not. 

For every patient included in the study, depending 
upon the primary site of malignancy, clinical 
examination, diagnostic nasal endoscopy, video 
laryngoscopy/fiberoptic laryngoscopy, panendoscopy, 
18F-FDG PET/CT and biopsy from primary site were 
taken under appropriate anesthesia. False Positive and 
False negative rates of both clinical and endoscopic 
evaluation as well as that after PET-CT were assessed 
after histopathological examinations. 

Inclusion criteria: Patients willing to be included in 
the study. All cases of squamous cell carcinoma of head 
and neck, biopsy proven HNSCC any-stage (according 
to American Joint Committee on Cancer staging) 
after primary treatment originating in the lip, oral 
cavity, oropharynx, nasopharynx, paranasal sinuses, 
hypopharynx, glottis, larynx, or supra-glottic region.

Fig.1. Anatomical site distribution
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Exclusion criteria: Primary cases before definitive 
treatment, carcinoma of unknown primary site, all non- 
squamous cell carcinomas of head and neck, patients 
with metastatic disease, history of prior or concurrent 
second malignancy and follow up  of missed cases were 
excluded from the study.

 Categorical variables were expressed as number 
of patients and percentage of patients and compared 
across the groups using Pearson’s Chi Square test for 
Independence of Attributes/ Fisher’s Exact Test, as 
appropriate. Association of outcome of PET CT and 
Clinical Examination with HPE is captured using 
Sensitivity, Specificity, PPV, NPV and Diagnostic 
accuracy. The statistical software SPSS version 20 has 
been used for the analysis. An alpha level of 5% has 
been taken, i.e. if any p value is less than 0.05 it has 
been considered as significant. If the calculated p-value 
is below the threshold chosen for statistical significance 
(usually the 0.10, the 0.05 or 0.01 level), then the null 
hypothesis rejected in favour of alternative hypothesis. 

Result

Total 30 patients were followed-up, 23 patients were 
male and 07 patients were female. Age distribution of all 
patients were between 26 years to 82 years. Maximum 
number of cases was in the age group of 51 to 60 
years. Main bulk of cases was above 50 years. of age. 
Anatomical site distribution of lesions (Fig.1) shows 
that out of  30 cases, 08 cases were carcinoma oral cavity 
(26.67%), 03 cases were carcinoma Nose and PNS 
(10%), 02 cases of Nasopharyngeal carcinoma (6.67%), 
05 cases were carcinoma Oropharynx (16.67%), 02 
cases were carcinoma hypopharynx (6.67%) and 10 
cases were carcinoma larynx (33.33%). 
Distribution of recurrence based on evaluation: 
In 20 cases, clinical and endoscopic recurrence was 
found in only in 18 cases only, which was proven 
histopathologically. No evidence of recurrence was 
found in 10 cases. PET/CT showed recurrence in 19 
cases, no recurrence in 11 cases. The accuracy of PET/
CT is 94.73%, clinical and endoscopic evaluation is 
90% (Table I). 
Diagnostic accuracy of PET/CT: The diagnostic 
accuracy of PET/CT is 96.67 with sensitivity, 

Table I: Distribution of recurrence based on evaluation

MODE OF EVALUATION RECURRENCE 
PRESENT

NO 
RECURRENCE

RECURRENCE 
CONFIRMED BY 

HPE
ACCURACY

Clinical and Endoscopic 20 10 18 90%

PET/CT 19 11 18 94.73%

Table II: Diagnostic accuracy of PET/CT
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PET CT 18 11 1 0 100 91.67 94.74 100 96.67

Clinical and 
Endoscopic 17 9 3 1 94.44 75 85 90 86.67

Correlation of Clinical and Endoscopic Evaluation with PET-CT in Detecting Recurrence of Head and Neck Squamous Cell Carcinoma
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specificity; PPV and NPV were 100, 91.67, 94.74 and 
100 respectively. There was 01 false positive case 
and no false negative cases (Table II). The diagnostic 
accuracy of clinical and endoscopic evaluation is 86.67 
with sensitivity, specificity; PPV and NPV of 94.44, 
75, 85 and 90. False positive cases were 03 and false 
negative cases 01 (Table II).
Significance of clinical and endoscopic examination 
and PET/CT: Clinical and endoscopic evaluation 
showed recurrence in 20 cases with no recurrence in 10 
cases. After comparing the clinical findings with PET/
CT findings we found in 03 cases clinical findings were 
different with PET/CT. 
Case 01- Case of carcinoma base of tongue, clinically 
no recurrence seen at primary site (Fig. 2a) but left level 
II lymph node palpable, 18F-FDG PET/CT showed 
FDG avid uptake (Fig. 2b), biopsy of that node showed 

inflammatory changes, so recurrence was ruled-out. 
Case 02- Case of Nasopharyngeal carcinoma, on nasal 
endoscopy bulging seen on nasopharyngeal wall, PET/
CT showed no FDG uptake. 
Case 03- Case of carcinoma oral cavity (right lower 
alveolus, post-surgery + CCRT) clinically operated area 
showed only edema, no tumor growth seen. PET/CT 
showed FDG avid uptake at same area and HPE reported 
as squamous cell carcinoma. The diagnostic value of 
clinical and endoscopic evaluation is significant with 
p-value of <0.001 (Table III). 

PET/CT showed recurrence in 19 cases, no recurrence 
in 11 cases, only in 18 cases recurrence was proven 
histopathologically. Due to inflammation PET/CT 
showed FDG avid uptake in left level II lymph node in 
a case of carcinoma base of tongue. Diagnostic value of 
PET/CT is significant with p-value of <0.001 (Table IV). 

Fig. 2a. Tongue - no tumor seen but cervical lymph node 
was palpable

Fig. 2b. PET/CT- FDG avid uptake in level II cervical 
lymph node

Table III: Significance of clinical examination

PET CT
TOTAL P 

VALUE SIGNIFICANCE
NEGATIVE POSITIVE

Clinical and 
Endoscopic 
examination

No Recurrence 9(81.82) 1(5.26) 10(33.33)
<0.001 Significant

Recurrence present 3(18.18) 17(94.74) 20(66.67)

Total 12(100) 18(100) 30(100)
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If patient shows recurrence both clinically and in PET/
CT carries high diagnostic value than either modality 
alone. Figs. 3a, 3b, 3c shows a case of Carcinoma Maxilla 
(left) operated with tumor recurrence seen clinically at 
flap site and in neck nodes and FDG avid uptake seen in 
both areas, which was confirmed by HPE.

Discussion

18F-FDG PET/CT has been used to detect recurrent 
disease in the head and neck cancer patients. It has 
also shown good accuracy in diagnosing asymptomatic 
and subclinical recurrences at the site of the treated 
primary disease, disease in reconstructed flaps and 
nodal recurrence post radiation. Recurrence in  PET/ 
CT is visualised as enhancing lesion with intense FDG 
avidity. Risk of developing HNSCC also increases with 
age and the majority of HNSCCs occur in patients aged 
50 years or over. The average age for smoking related 
HNSCC diagnosis is 60 years (median age: 63 years) 
whereas the average age for smokeless tobacco related 
HNSCC is 78 years. HNSCC is more common in men 
than in women and the ratios of Oral and Oropharyngeal 
SCC by gender are currently about 1.5:1 and 2.8:1, 
respectively.3,4

In this study, total 30 patients were followed up 
after primary treatment with male predominance. The 
proportion between male and female were 3.28:1. Major 
bulk of cases was above 50 years of age. The trends of 
age and sex of the patients were in close relation to other 
studies. Common modality of treatment in advanced 
cases of oropharynx, hypopharynx was CCRT and  in 

T1 lesions of larynx definitive RT was used as primary 
treatment. The ideal time to perform PET/CT in the 
follow up period should be 12 weeks of completion of 
CCRT to reduce false positive results. 

Ryan et al. conducted a study to determine the 
diagnostic accuracy and the ideal timing of FDG 
PET in the post treatment surveillance of head and 
neck mucosal squamous cell carcinoma (HNSCC) on 
118 post treatment PET scans at 12 weeks, who had 
undergone treatment for HNSCC and concluded that 
PET is effective in detecting distant metastases in the 
post treatment surveillance for HNSCC patients.5 A 
negative PET is highly reliable for all sites. However, a 
positive PET-CT in the head and neck region is unreliable 
because of a high false-positivity rate. PET-CT of the 
head and neck region has a statistically significant risk 
of a false-positive reading, when performed within 01 
month of radiotherapy.5 Nelissen  et al. showed that 
PET/CT carried out before 3 months had higher false 
negative results and higher false-positive rates.6 In our 
study, we conducted PET/CT after 12 weeks of primary 
treatment to reduce the false positive results. If patient 
shows recurrence both clinically and in PET/CT, it 
carries high diagnostic value than either modality alone. 

Figs. 3a, 3b, 3c shows a operated case of Carcinoma 
Maxilla (left) with clinically tumor recurrence seen at 
flap site and neck nodes with FDG avid uptake seen in 
both areas, which was confirmed by HPE. Bundhit et al. 
reported sensitivity, specificity, PPV and NPV of PET/
CT for detection of residual primary tumor of 94%, 82%, 
75% and 95% respectively.7 Abgral et al. in a series of 
91 patients with HNSCC who have finished their initial 

Table IV: Significance of PET/CT

PET CT
TOTAL P 

VALUE SIGNIFICANCE
NEGATIVE POSITIVE

CONFIRMATORY 
HPE

Negative 11(100) 1(5.26) 12(40)
<0.001 Significant

Positive 0(0) 18(94.74) 18(60)

Total 11(100) 19(100) 30(100)

Correlation of Clinical and Endoscopic Evaluation with PET-CT in Detecting Recurrence of Head and Neck Squamous Cell Carcinoma
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therapy reported sensitivity, specificity, PPV and NPV 
were 100%, 85%, 77% and 100%.8 Two recent studies 
also showed increased accuracy with delayed PET/CT 
performed approximately 4 months after treatment with 
NPVs reaching 100%.9,10 It is noted 18F-FDG PET/CT 
has high NPV, therefore negative results suggest absence 
of viable residual disease.7-10 In our study sensitivity, 
specificity, NPV and PPV of PET/CT was 100%, 
91.67%, 94.74% and 100%. False positive results were 
mainly due to inflammatory changes and edema after 
radiotherapy. 

Inflammatory changes in tissue may pick up FDG 
and showed as false positive results. The sensitivity and 
NPV of clinical and endoscopic evaluation were also 
high but not more than PET/CT. False positive results 
mainly due to distorted anatomy, inflammatory changes 
and edema after primary treatment. These results were 
in close relation to other studies results. Wang11 et al 
prospectively evaluated 44 restaging PET/CT between 
12 and 17 weeks after radiotherapy completion, in the 
follow-up of 44 patients. Imaging data were compared 
with clinico-pathological outcomes, sensitivity, 
specificity, PPV and NPV was 100%, 98%,92% and 
100%. In pooled analysis of over 2300 patients Gupta et 
al. reported a weighted mean (95% CI) NPV of a single 
post-treatment PET/CT for the primary site at 95.1% 
(93.5-96.5%).12 Clinical and endoscopic evaluation 
along with PET/CT carries more diagnostic accuracy 
than either modality alone in reducing the false positive 
cases.

Conclusion 

This study was carried out with the objective of 
correlation of clinical and endoscopic evaluation with 
18F-FDG PET-CT findings in detecting the recurrence or 
residual tumor after definitive treatment (chemotherapy 
or surgery or surgery and CCRT or CCRT) in the follow-
up cases of squamous cell carcinoma head and neck. In 
the present study, all the cases were followed up after 
definitive primary treatment and underwent complete 
clinical and endoscopic evaluation and 18F-FDG PET/
CT. PET/CT showed high sensitivity, specificity, with 
high NPV in detecting the recurrence of disease in the 
follow up period. Clinical and endoscopic evaluation 
also has high sensitivity and NPV.
 However, in detecting the recurrence- clinical and 
endoscopic evaluation along with PET/CT showed 
more accuracy than either modality alone in the follow 
up cases of HNSCC. In view of nearly 100% NPV of 
FDG PET-CT, it is recommended that every case after 
primary treatment should undergo complete clinical 
and endoscopic evaluation and 18F-FDG PET/CT scan 
during follow-up period for early detection of residual/ 
recurrent disease. 
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