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Abstract

Aim  

Patients with Head and Neck Squamous Cell Carcinoma (HNSCC) 
often develop synchronous primary cancers. It is important to 
detect synchronous cancer in HNSCC patients, because it influences 
treatment selection of primary cancer. The aim of the study was 
to evaluate the diagnostic role and limitations of pre-treatment 
2-deoxy-2- (F-18) Fluoro-D-Glucose Positron Emission Tomography 
(FDG-PET) in patients with head and neck cancer.

Methods 

Retrospectively, 181 head and neck cancer patients were reviewed 
to evaluate the clinical significance of pre-treatment FDG-PET.

Results

The synchronous primary tumors were lung in ten cases, head and 
neck in four cases, colon in three cases, bone in three cases, esophagus 
in two cases, liver in two cases, pancreas in one case, bladder in one 
case and adrenal gland in one case.

The diagnostic sensitivity of FDG-PET for synchronous primary 
cancers was as follows: esophagus 16,6 % (2/ 12),  lung 76,9 % 
(10/13); head and neck 66,6 % (4/6); bone 75 % (3/4)colon  21,4 % 
(3/14); bladder 100 % (1/1); thyroid 0% (O/1) and breast 0 % (0/1).

Conclusions

FDG-PET is an important additional tool for detecting synchronous 
multiple primary cancers because the diagnostic sensitivity of FDG-
PET in synchronous head and neck cancer, lung cancer and bone 
metastasis is high. But the diagnostic sensitivity of FDG-PET to detect 
esophageal cancer is very low and limited the sensitivity for detection 
of synchronous multiple primary cancers. 

Moreover, the rate of incidental colonic foci of 2-deoxy-2- (F-18) 
fluoro-D-glucose uptake on FDG-PET was very high.
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Introduction
 The occurrence of multiple primary cancers in patients 

with primary head and neck cancer is well-known phenomenon 
[1]. It is important to detect synchronous primary cancer in Head 
and Neck Squamous Cell Carcinoma (HNSCC) patients, because it 
influences treatment selection of primary head and neck cancer 
[2]. 

 Particularly, synchronous primary cancer of the 
respiratory and upper digestive tract is currently the main 
cause of death after treatment in early stage head and neck 
cancer patients [3]. For the detection of synchronous primary 
malignancies before HNSCC treatment, a routine clinical 
examination is generally performed, followed by fibroscopy and 
enhanced computed tomography scanning of the head and neck 
and the thorax [4]. Recently, 2-deoxy-2-(F-18) Fluoro-D-Glucose 
Positron Emission Tomography (FDG-PET) has become a routine 
procedure for this purpose.

 FDG-PET was introduced clinically to localize viable 
recurrent and residual tumors at an early stage and with greater 
confidence as compared to computed tomography [5].

 The aim of the study was to evaluate the diagnostic role 
and limitations of pre-treatment 2-deoxy-2- (F-18) fluoro-D-
glucose positron emission tomography (FDG-PET) in localization 
of synchronous primary cancers in patients with primary head 
and neck cancer.

Methods
 Retrospectively, 181 head and neck cancer patients 
were reviewed.  Of these patients, 129 were men and 52 were 
women. The median age at diagnosis was 59 years with a range of 
44-87 years. No patients received previously treatment for head 
and neck cancer.

 All the patients underwent either FDG-PET. Each 
patient fasted for at least 4h before intravenous administration of 
approximately 370 MBq of FDG. The PET scans were performed 1 
h after FDG injection. Non contrast-enhanced CT was performed 
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from the base of the skull to the upper thighs for attenuation 
correction and diagnosis. Axial CT images were reconstructed 
using a soft reconstruction kernel with a 3.75-mm slice thickness 
and a3.27-mm slice thickness to match the PET images. PET was 
conducted in the two or three dimensional mode for 3 min per 
bed position, and images were reconstructed using standard 
vendor-provided reconstruction algorithms that incorporated 
ordered subset expectation maximization. Attenuation correction 
of PET images was performed using attenuation data from CT. 
The full-width half maximum on the scanner was 6 mm. PET/CT 
parameters were uniform for all preoperative studies.

 When the presence of synchronous primary tumors was 
suspected clinically or radiographically, additional investigations 
were performed.

 Patients with suspected digestive cancer were referred 
to gastroenterology for flexible endoscopy with biopsy. Patients 
with suspected lung cancer were referred to pulmonology for 
further examinations. Moreover, additional distant lesions 
detected with PET suggesting synchronous primary tumors were 
further investigated by histological or cytological study.

Results
 Out of 181 patients, 9 patients (4.9 %) had one 
synchronous primary tumor; 6 patients (3.3 %) had three 
types of cancers. One patient had four types of tumors at initial 
presentation (Bone/head and neck/esophagus/colon).

 The second primary tumors were lung in ten cases, 
head and neck in four cases, colon in three cases, bone in three 
cases, esophagus in two cases, liver in two cases, pancreas in one 
case, bladder in one case and adrenal gland in one case (Table 1).
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Table 1: Localization and the number of synchronous primary 
cancers

Site Number of sites

Esophagus 2

Thyroid 0

Lung 10

Head and neck 4

Colon 3

Liver 2

Bladder 1

Bone 3

Breast 0

Total 25

 The diagnostic sensitivity of FDG-PET for synchronous 
primary cancers was as follows: esophagus 16,6 % (2/ 12), lung 
76,9 % (10/13); head and neck 66,6 % (4/6); bone 75 % (3/4)
colon  20 % (3/15); bladder 100 % (1/1); thyroid 0% (O/1) and 
breast 0 % (0/1) (Table 2).In our series, incidental colonic foci of 
2-deoxy-2- (F-18) fluoro-D-glucose uptake on PET/CT was very 

high. 15 patients showed colonic focal PET/CT uptake, but the 
colonic pathologies were not located at the matched lesion based 
on PET/CT in 12/15 cases.

Table 2: Diagnostic sensitivity of FDG-PET for synchronous primary 
tumors

Primary cancers Sensitivity of FDG-PET

Esophagus 16,6 %

Lung 76,9 %

Head and neck 66,6 %

Bone 75 %

Colon 20 %

Bladder 10 %

Thyroid 0 %

Breast 0 %

Discussion
 In our series, incidental colonic foci of 2-deoxy-2- (F-18) 
fluoro-D-glucose uptake on PET/CT was very high. The factors 
that influence the level and pattern of uptake of FDG in the colon 
are still unclear [6].High diffuse uptake hinders the detection of 
lesions, while intense focal uptake may result in false positives 
in the interpretation of malignancy by using PET. Some authors 
reported that intense colonic 2-deoxy-2- (F-18) fluoro-D-glucose 
uptake with a focal pattern was observed more frequently in pa-
tients with constipation. This means that colonic contraction in 
association with constipation might result in high FDG uptake. In 
the literature, incidental colonic foci of 2-deoxy-2- (F-18) fluoro-
D-glucose uptake on PET/CT have been reported in 1, 3 - 2.7% 
of patients. In our series, a showed colonic focal FDG uptake 
matched with a true-positive lesion in 3/15 cases leading to a 
sensitivity of 20 % (compared to the rate of 14.8 % reported by 
Kondo et al). However, Peng et al demonstrated the necessity of 
colonoscopy when incidental FDG uptake is found on PET/CT im-
aging. The authors found that false -positive FDG uptake is more 
commonly observed in the right colon. Moreover, although SUV 
max value does not necessarily result in malignancies.
 Lee et al confirmed, in their studies, that colonic focal 
(18) F-FDG uptake by oncology patients warrants endoscopic 
verification. Complete colonic evaluation by colposcopy is re-
quired.
 When FDG-PET is performed at initial treatment for 
head and neck cancer, the diagnostic sensitivity for the second 
and third synchronous primary is hetereogenous.
 In their series, Hanamoto et al identified 57 synchro-
nous primary cancers in 53 patients, of which only 33 % were 
detected with PET. The most common site for the second primary 
cancer was the esophagus (49 %), followed by stomach (14%) 
and head and neck (11%).
 Kondo et al detected synchronous multiple primary 
cancers in 42/230 patients (18, 2 %) compared to 9, 3 % in our 
series.  Several articles reported that the percentage of synchro-
nous multiple primary cancers in head and neck patients is 2.0-
18, 0% (10).The diagnostic sensitivity of PET for synchronous 
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primary cancers was as follows:  esophagus 7,6 %, lung 66,7 %, 
head and neck 75 %, colon 0 % and kidney 0 %.
 We find similarities with a diagnostic sensitivity of 16, 6 
% (2/ 12) for esophagus, 76, 9 % (10/13) for lung;  66,6 % (4/6) 
for head and neck;  75 % (3/4) for bone;21,4 % (3/14) for colon; 
100 % (1/1) for bladder; 0% (O/1) for thyroid and 0% (0/1) for 
breast. These findings lead to the same conclusions as reported 
by Kondo et al.
 FDG-PET is an important additional tool in general for 
detecting synchronous multiple primary cancers but the diagnos-
tic sensitivity of FDG-PET to detect esophageal cancer is very low 
and limited the sensitivity for detection of synchronous multiple 
primary cancers.
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