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Abstract

Purpose To retrospectively determine whether increased/
asymmetric FDG uptake on PET without a correlating
morphological lesion on fully diagnostic CT indicates the
development of a head and neck malignancy.

Methods In 590 patients (mean age 55.4+13.3 years) without
a head and neck malignancy/inflammation FDG uptake was
measured at (a) Waldeyer’s ring, (b) the oral floor, (c) the
larynx, and (d) the thyroid gland, and rated as absent (group
A), present (group B), symmetric (group B1) or asymmetric
(group B2). Differences between groups A and B and between
B1 and B2 were tested for significance with the U-test (p<
0.05). An average follow-up of about 2.5 years (mean 29.5+
13.9 months) served as the reference period to determine
whether patients developed a head and neck malignancy.
Results Of the 590 patients, 235 (40%) showed no evidence of
enhanced FDG uptake in any investigated site, and 355 (60%)
showed qualitatively elevated FDG uptake in at least one site.
FDG uptake values (SUV,,.x, mean+SD) for Waldeyer’s ring
were 3.0£0.89 in group A (n=326), 4.5+£2.18 in group B
(n=264; p<0.01), 5.443.35 in group Bl (n=177), and 4.1+
1.7 in group B2 (n=87; p<0.01). Values for the oral floor
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were 2.840.74 in group A (n=362), 4.7+2.55 in group B
(n=228; p<0.01), 4.4+3.39 in group Bl (»=130), and 5.1+
2.69 in group B2 (n=98, p=0.01). Values for the larynx were
2.8+0.76 in group A (n=353), 4.2+2.05 in group B (n=237;
p<0.01), 4.0+£2.02 in group Bl (n=165), and 4.6+2.8 in
group B2 (n=72; p=0.027). Values for the thyroid were 2.4+
0.63 in group A (n=404), 3.0+1.01 in group B (n=186;
p<0.01), 2.6+0.39 in group Bl (n=130), and 4.0+1.24 in
group B2 (n=56; p<0.01). One patient developed a palatine
tonsil carcinoma (group Bl, SUV .« 3.2), and one patient
developed an oral floor carcinoma (group Bl, SUV . 3.7).
Conclusion Elevated/asymmetric head and neck FDG accu-
mulation without a correlating morphological lesion can
frequently be found and does not predict cancer development.
In populations in which goitre is endemic, FDG uptake by the
thyroid is common and not associated with thyroid cancer.
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Introduction

Tumour imaging with 2-deoxy-2-['®F]-fluoro-p-glucose
(FDG)-PET(/CT) is based on increased glucose metabolism
of FDG-avid malignancies. Increased FDG uptake
corresponding to a lesion on morphological imaging (e.g.
CT) is suspicious for malignancy if not explained other-
wise. FDG accumulation, however, is not specific for
tumour. Demonstration of a lesion’s status often needs
confirmation by biopsy/surgery and histopathological eval-
uation of the specimen. Only rarely can a benign aetiology
be demonstrated by the clinical impression or patient
history alone. In the head and neck region [1], there are
various nonmalignant conditions that may be avid for FDG
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uptake [2-9]. Variable physiological FDG uptake is found
in normal structures such as muscles, mucosa, lymphoid
tissue or tonsils. Furthermore, inflammatory processes and
other benign conditions—namely, thyroid adenomas and
thyroiditis—may cause increased FDG uptake [10]. Al-
though FDG uptake in primary head and neck neoplasms is
usually greater than that observed in metabolically active
normal structures/benign conditions, an overlap between
tumour and nonmalignant uptake may occur and hamper
image interpretation [11].

Since its clinical implementation in 2001, whole-body
FDG-PET/CT has been increasingly used for staging,
restaging, monitoring treatment, and predicting prognosis
in oncological patients, including those with head and neck
cancer [1, 12-20]. “Full-diagnostic” FDG-PET/CT with
intravenous administration of contrast agent shows advan-
tages over FDG-PET alone by (1) giving a precise
anatomical context for any metabolic spot, and (2) by
allowing assessment of the morphology of any such spot
[21]. The correspondence of a morphological lesion and a
metabolic spot may raise the suspicion of a pathological
condition such as tumour or inflammation. However, there
is no conclusive strategy for how to deal with a PET-
positive finding without a correlating lesion on CT. As
FDG-PET can provide diagnostic information earlier than
morphological imaging [22], such a finding may still
indicate a pathological condition namely the development
of malignancy. It has been suggested that the symmetry of
uptake should be observed in order to differentiate between
physiological and pathological FDG accumulation [23, 24].
However, some authors indicate that symmetry may not be
a reliable predictor of physiological or nonmalignant
uptake. Several malignancies show symmetric FDG uptake,
and, conversely, physiological FDG uptake may often be
asymmetric [11]. Diagnostic uncertainty may lead to
unnecessary diagnostic work-up and may distress the patient.

The aim of this retrospective study was firstly to evaluate
FDG uptake in Waldeyer’s ring, the oral floor and the larynx as
a predictor of tumour development in patients in whom the CT
scan was unremarkable. FDG uptake was evaluated qualita-
tively and quantitatively. Secondly, FDG uptake in the thyroid
gland was evaluated as a predictor of tumour development in a
population in which goitre was endemic. Only patients
without a head and neck malignancy and without a clinically
apparent head and neck infection were included.

Materials and methods
Subjects

From June 2002 to December 2004, a total of 2,561 PET/
CT scans were performed in our institution including scans
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with several tracers, low-dose scans, follow-up scans in the
same patients, scans for head and neck malignancy, scans
for cancer of unknown primary, as well as scans for
infections. From this population, 960 patients met our
inclusion/exclusion criteria listed below. Of these initial 960
patients, 370 were excluded because of missing follow-up
data (n=79) or a follow-up time of less than 1 year (n=291,
none of these patients showed head and neck malignancy
during the short-term follow-up). Finally, 590 patients (212
men and 378 women; mean age 55.4+13.3 years, range
14.5-89.2 years) fulfilled the inclusion criteria listed below
and additionally had a follow-up period of at least 1 year,
and were included in this retrospective analysis. All patients
provided informed consent to the use of intravenously
administered FDG and CT contrast material with informa-
tion concerning its rare potential side effects. The study was
performed in accordance with the guidelines established by
the local ethics committee.
The inclusion criterion was:

Availability of a full-dose, contrast-enhanced (“fully-
diagnostic”) whole-body FDG-PET/CT scan.

Exclusion criteria were:

— Blood glucose level at the time of intravenous FDG
injection >150 mg/dl.

— History of head and neck cancer, thyroid malignancy,
head and neck metastases.

—  Prior surgery or radiation therapy of the head and neck
region.

— Cancer of unknown primary.

—  Clinical evidence of inflammation of the head and neck
region at the time of FDG-PET/CT investigation.

Imaging protocol

All subjects were instructed to fast for at least 6 h prior to
FDG-PET/CT. One hour before starting the FDG-PET/CT
scan patients drank 1000 ml of a water-equivalent oral
contrast agent [25]. Prior to tracer injection a patient history
was taken by the nuclear medicine physician including
questions concerning current inflammatory disorders.
About 1 h after FDG injection dual-modality FDG-PET/
CT imaging was performed on a Biograph PET/CT system
(Siemens Medical Solutions, Hoffman Estates, IL) com-
prising a dual-slice CT scanner (Somatom Emotion,
Siemens Medical Solutions, Forchheim, Germany) and a
full-ring PET scanner with bismuth germinate crystals
(ECAT HR+, Siemens Molecular Imaging, Hoffman
Estates, IL). CT was performed first, followed by PET.
The CT scan (130 mAs, 130 kV, 5-mm sections, 8-mm
table feed, 2.4-mm incremental reconstruction) covered a
field of view ranging from the skull base to the upper
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thighs. All CT scans were enhanced by an iodinated
contrast medium (Ultravist 300; Schering, Berlin, Germany)
administered intravenously at a flow rate of 3 ml/s for the
first 90 ml and 1.5 ml/s for the following 50 ml, with a
delay of 50 s. A limited breath-hold technique was used to
avoid motion-induced artefacts in the area of the dia-
phragm [26]. Consecutively, PET images were obtained
using the following parameters: 15.5 cm axial field of
view per bed position; 4.6 mm in-plane spatial resolution;
3-D mode; emission time adapted to the patient’s body
weight (<65 kg, 4 min per bed position; 65-85 kg, 5 min
per bed position; >85 kg, 6 min per bed position); iterative
image reconstruction (FORE and AWOSEM, nonlinear,
two iterations, eight subsets, gaussian filter 5.0 mm,
scatter correction). Images were reconstructed with and
without CT-based attenuation correction.

Image evaluation/allocation of patients to study groups

The following head and neck sites were evaluated on FDG-
PET/CT scans:

1. Waldeyer’s ring, consisting of the pharyngeal (roof),
palatine (lateral wall) and lingual tonsils (floor) [2, 5],

2. Oral floor (mucosa and adjacent myohyoid muscles),

Larynx at the level of the vocal cords;

4. Thyroid gland.

W

Waldeyer’s ring was measured in total as it has
previously been pointed out that differentiation of each
tonsil of Waldeyer’s ring can be difficult on FDG-PET/CT
scans [27].

Images were evaluated as follows. The CT images were
evaluated for the presence of morphological lesions in the
head and neck region, with the investigators being blinded
to the PET results. Additionally, the thyroid glands were
morphologically investigated. FDG-PET/CT images were
evaluated both qualitatively and quantitatively for areas of
focally increased tracer uptake. For qualitative evaluation,
the attenuation-corrected FDG-PET images as well as the
FDG-PET/CT images were analysed for the presence or
absence of elevated tracer uptake in the four locations
mentioned above. The scheme followed by Nakamoto et al.
[4] with modification was used: tracer uptake was rated as
“present” if there was uptake greater than the blood pool;
tracer uptake was graded as “absent” if either no elevated
tracer uptake was visible or uptake was comparable to that
of the blood pool. To exclude patients with seemingly
elevated tracer uptake caused by artefacts, e.g. from dental
implants [28, 29], the PET images without attenuation
correction were also examined. Patients were categorized
separately for each of the four sites investigated. Those with
no increase in tracer uptake were categorized as group A,
considered as the group with “no suspicion” of malignancy,

and those with elevated uptake were categorized as group
B. Group B was further divided into subgroups B1 and B2
according to the symmetry of FDG accumulation: symmet-
ric uptake was considered to indicate a “low suspicion” of
malignancy; an asymmetric uptake was considered to
indicate a “potential malignancy”. FDG-PET/CT images
were evaluated in consensus by a nuclear medicine
physician with 5 years experience in reading FDG-PET/
CT scans and a radiologist with 4 years experience in
reading FDG-PET/CT scans.

For quantitative evaluation, SUV ., values were mea-
sured in each of the four sites. For SUV,,,x measurements,
a circular region of interest was drawn on the fused FDG-
PET/CT images using the toolbar of the AW Suite Volume
Viewer Plus software (General Electrics Healthcare, General
Electrics, Miinchen, Germany). For each site SUV ., was
documented. SUV,,,,x was calculated as

measured maximum activity concentration [MBq/ml]
injected dose [MBq] per body weight [g]

SUVpax =

A PACS workstation (General Electrics Healthcare, General
Electrics, Miinchen, Germany) connected to an AW Suite
Volume Viewer Plus workstation was used for image
evaluation.

To test whether morphological thyroid changes and/or
goitre affect the thyroid SUV ., value, patients were divided
into a group without morphological thyroid changes seen on
CT and a group with thyroid changes seen on CT.

To test whether systemic oncological treatment affects the
SUVax values, patients were divided into a group without
systemic oncological treatment within the last 4 months and
a group currently receiving systemic treatment.

Standard of reference

Clinical and radiological follow-up of at least 1 year served
as the standard of reference to evaluate whether subjects
developed a head and neck malignancy after the FDG-PET/
CT scan. In order to obtain clinical follow-up a question-
naire and/or the last medical reports were retrieved from the
treating clinicians. The questionnaire addressed the devel-
opment of head and neck malignancies and/or metastases.
From the medical reports all information available was
used, including clinical examination results, radiological
and nuclear medicine follow-up examinations as well as
histopathological results. In a subgroup of patients with
FDG uptake of more than 2xSD over the mean all available
medical charts of our hospital were reviewed in detail. In
addition, medical charts of all patients were checked at the
time of the FDG-PET/CT scan to rule out present—
clinically known—head and neck tumours and/or infections
(see exclusion criteria).
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Statistical analysis/data evaluation

Mann-Whitney-Wilcoxon’s test (U-test) was used to test for
statistically significant differences in SUV .« between:

— groups (A versus B)

— subgroups (B1 versus B2)

— the patient group with morphologically normal thyroids
and the patient group with gland enlargement and/or
degenerative changes

— the patient group without systemic oncological treat-
ment within the last 4 months and the patient group
currently receiving systemic treatment

A p value less than 0.05 was considered to be
statistically significant. All statistical analyses were done
with the SPSS software package 15.0 for Windows (SPSS,
Chicago, IL).

Results

The mean follow-up time was 29.5 months (range 12—
65.3 months, SD 13.9 months) in 590 patients. The
reference standard (clinical and radiological follow-up)
was based on follow-up data provided by private practi-
tioners/oncologists (n=326), and/or medical charts of our
university hospital (n=537), and/or follow-up FDG-PET/
CT scans (n=291), and/or follow-up CT scans (n=73) and/
or ear, nose and throat examinations (n=11). The mean
blood glucose level prior to FDG injection was 97 mg/dl
(70-149 mg/dl, SD 16 mg/dl). Patients were injected with a
mean of 348 MBq FDG (140-408 MBq, SD 35 MBq). The
prevalence and distribution of primary malignancies are
given in Table 1. Overall, 235 patients (40%) showed no
evidence of enhanced FDG uptake in any of the sites

Table 1 Primary cancer entities (n=590)

X

Cancer type No. of patients

Lung cancer 187 32
Gastrointestinal cancer 88 15
Primary hepatobiliary cancer 60 10
Urogenital cancer 56 9
Lymphoma 46 8
Breast cancer 44 7
Malignant melanoma (skin) 33 6
Soft tissue/bone cancer 26 4
Pleural cancer 24 4
Malignant melanoma (choroid) 11 2
Other 15 3
Total 590 100
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investigated, 355 patients (60%) had qualitatively elevated
FDG uptake in at least one site, and 290 patients (49%) had
at least one site with asymmetric uptake. Qualitative and
quantitative results are summarized in Tables 2, 3 and 4.
Regarding systemic oncological treatment within the
4 months prior to FDG-PET/CT scan, 116 patients were
receiving treatment and 474 patients had had no treatment.

Waldeyer’s ring

The mean SUV,.. was 3.7 (range 1.3-22.7, SD 1.89;
Fig. 1). For detailed results see Tables 2, 3 and 4. One 59-
year-old woman developed a new carcinoma of the left
palatine tonsil during follow-up. In the initial FDG-PET/CT
scan she showed minor symmetric FDG uptake in Wal-
deyer’s ring (group B, subgroup B1, SUV ..« 3.2, Fig. 2).

Oral floor

The mean SUV,,,,x was 3.5 (range 1.1-26.0, SD 2.12). For
detailed results see Tables 2, 3 and 4. One 25-year-old
woman developed a carcinoma of the oral floor as a second
malignancy during follow-up. On the initial FDG-PET/CT
scan she showed slightly increased symmetric FDG uptake
of the oral floor (group B, subgroup B1, SUV .., 3.7, Fig. 3).

Larynx

The mean SUV,., was 3.4 (range 0.9-18.3, SD 1.65;
Fig. 4). For detailed results see Tables 2, 3 and 4. No
patient developed laryngeal malignancy during follow-up.

Thyroid gland

The mean SUV ,.x was 2.6 (range 0.1-6.9, SD 0.83). For
detailed results see Tables 2, 3 and 4. Of the 590 patients,
545 (92%) showed morphologically normal thyroids with a
mean SUV .. of 2.6 (0.1-6.9, SD 0.84), and 45 (8%)
showed enlarged thyroid glands and/or degenerative
changes with a mean SUV ., of 2.9 (1.6-5.4, SD 0.96, p
=0.028; Fig. 5). Of these 45 patients, 24 (44%) qualitative-
ly showed no increased FDG uptake in the thyroid (group
A), 21 (56%) showed increased uptake (group B), and of
these 21 patients, 4 were categorized in group BI
(symmetric uptake) and 17 in group B2 (asymmetric
uptake). No patient developed thyroid malignancy during
follow-up.

Evaluation of nonmalignant factors possibly increasing
FDG uptake

The medical charts of all patients showing elevated FDG
uptake of more than 2xSD over the mean SUV .. (80,
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Table 2 FDG uptake in i
Waldeyer’s ring, oral floor, Site

Group A (no elevated FDG uptake)

Group B (elevated FDG uptake) p

larynx and thyroid gland:

quantitative and qualitative SUV max n % SUV nax n %

results (=590)
Waldeyer’s ring 3.0+0.89 326 55 4.5+2.18 264 45 <0.01
Oral floor 2.8+0.74 362 61 4.7+£2.55 228 39 <0.01
Larynx 2.8+0.76 353 60 4.2+2.05 237 40 <0.01
Thyroid gland 2.4+0.63 404 69 3.0+1.01 186 31 <0.01

13.6%, of patients: SUV ., of Waldeyer’s Ring >7.5, 22
patients; of the oral floor >7.7, 19 patients; of the larynx
>6.7, 14 patients; and of the thyroid >4.3, 25 patients) were
retrospectively reviewed in order to identify possible
nonmalignant factors that may have caused enhanced
FDG accumulation. Of these patients, 23 (4% of all
patients/29% of patients with SUV ., >2xSD over the
mean SUV,,.c) were receiving systemic treatment. In no
patient were any nonmalignant findings explaining a
SUV,ax of more than 2xSD over the mean SUV ..
detectable.

Discussion

Incidentally found, elevated and/or asymmetric FDG
accumulation in the head and neck region is a common
finding in oncological patients undergoing FDG-PET/CT
for reasons other than head and neck cancer [4]. In this
study 60% of patients showed elevated FDG uptake in at
least one region. In clinical routine, elevated FDG uptake
may mandate further diagnostic procedures to exclude
malignancy. However, based on the results of this study
even strongly enhanced or asymmetric FDG uptake in
Waldeyer’s ring, the oral floor, the larynx, and the thyroid
gland cannot be considered a reliable predictor of tumour
development provided that the corresponding full-
diagnostic CT information is unremarkable. Thus, it can
be recommended that these incidental findings do not need
to be evaluated any further.

Two patients in this study of 590 patients developed
head and neck malignancy during follow-up. Both patients
were classified as having elevated but symmetric FDG

uptake in the respective region. Such an FDG uptake
pattern may be considered as one of low suspicion for
malignancy. This result also indicates that the pattern and
intensity of FDG uptake may not be a useful predictor of
cancer development.

Our results are in contrast to those of previous studies
recommending further diagnostic work-up to exclude
malignancy for any FDG uptake asymmetry in the head
and neck region [23, 24, 30, 31]. However, those studies
were not performed using FDG-PET/CT, but stand-alone
FDG-PET. Therefore, morphological lesions could not be
ruled out in those studies. For this reason recommendations
as to the diagnostic work-up of incidental FDG uptake need
to be adapted to FDG-PET/CT. Full-diagnostic CT data
offer relevant additional information over FDG-PET alone
or over FDG-PET/CT with a low-dose CT scan [32]. As the
pattern and magnitude of FDG accumulation in nonmalig-
nant conditions and in malignant head and neck tumours
[33] overlap substantially, the CT information is highly
relevant when deciding on the presence or absence of a
tumour. A “full-diagnostic” CT scan performed as part of a
combined FDG-PET/CT examination improves the assess-
ment of the head and neck region as also shown for other
body regions [32, 34-36]. Our study indicates that an
unremarkable full-diagnostic CT scan in the head and neck
region has the potential to virtually rule out head and neck
cancer in cases with incidental positive FDG accumulations.

Blodgett et al. have pointed out that physiological FDG
uptake can be asymmetric and that FDG uptake in the
presence of malignancy can be symmetric [11]. Our results
are in accordance with these findings. In a substantial
proportion of subjects physiological and asymmetric FDG
accumulation was detectable and did not mark early tumour

Table 3 Symmetry of FDG ]
uptake in Waldeyer’s ring, oral Site

floor, larynx and thyroid gland: FDG uptake)

Subgroup B1 (symmetric elevated

Subgroup B2 (asymmetric elevated P
FDG uptake)

quantitative and qualitative

results in group B SUV inax n % SUVinax n %
Waldeyer’s ring ~ 5.4+3.35 177 67 4.1+1.70 87 33 <0.01
Oral floor 4.4+3.39 130 57 5.1+2.69 98 43 0.01
Larynx 4.0+2.02 165 70 4.6+2.80 72 30 0.027
Thyroid gland 2.6+0.39 130 70 4.0+1.24 56 30 <0.01
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Table 4 Influence of systemic

oncological treatment on Site SUVinax p
SUV,ax values
Systemic oncological treatment within last No systemic oncological
4months (n=116) treatment (n=474)
Waldeyer’s 3.9+1.67 3.6£1.72 0.003
ring
Oral floor 3.841.83 3.4+1.62 <0.001
Larynx 3.6£1.53 3.3+1.58 0.032
Thyroid 2.7+1.07 2.6+1.07 0.521
gland

onset, whereas both head and neck malignancies develop-
ing during follow-up occurred together with symmetrically
elevated uptake. However, one of these tumours (oral floor)
developed more than 4 years after the FDG-PET/CT scan
and was probably not linked to the previous FDG
accumulation.

Our results suggest that elevated FDG uptake without a
morphological correlate may be attributable to nonmalig-
nant factors such as muscle activity [37] or immune
processes that may run at a subclinical level [38]. It has
been shown that FDG uptake may be seen in the laryngeal
muscles. Excessive oral floor and laryngeal uptake may be
a result of muscular activity when patients ignore the
instruction to keep silent or when coughing after FDG
administration [5, 27, 39]. Increased FDG accumulation
caused by immune reactions is explicable by the recruit-
ment of activated granulocytes, macrophages and lympho-
cytes which have enhanced levels of glucose transport
proteins (e.g. GLUT 1 and GLUT 3 [40]) and increased
glucose metabolism [38, 41-43]. An interesting aspect is

that SUV .« values measured at symmetrically enhancing
Waldeyer’s rings are significantly higher than values of
asymmetrically enhancing Waldeyer’s rings. This finding
may be attributed to the fact that a subclinical tonsillitis/
pharyngitis may start at only one pharyngeal wall (right or
left wall, with only a limited level of inflammatory process)
and, in the course of the inflammatory process, subsequent-
ly affect the contralateral pharyngeal wall with an overall
higher level of inflammation. The magnitude of pharyngeal
and laryngeal SUV,,,,« found in this study corresponds well
to the “standardized uptake value atlas” of Wang et al. [44]
and Zincirkeser et al. [45]. However, the range of SUV .«
observed in this study exceeded the minimum and
maximum values given in these atlases. This fact is most
probably related to the substantially higher number of
investigated patients compared to those studies [44, 45].
Our results reveal significantly higher SUV ., values in
patients receiving systemic oncological treatment when
evaluating Waldeyer’s ring, the oral floor and the larynx,
in contrast to the thyroid gland where no significant

Fig. 1 Elevated FDG uptake in the left palatine tonsil without tumour
development or clinically evident tonsillitis. Asymmetric FDG uptake
in the left palatine tonsil of Waldeyer’s ring (SUV yax: left tonsil 4.3,
right tonsil 2.1) of a 50-year-old man with a urothelial carcinoma of
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the bladder in whom clinically there was no suspicion of malignancy
or inflammation at the time of FDG-PET/CT scan. The patient did not
develop any malignancy of the head and neck (follow-up time of
13 months)
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Fig. 2 Development of a tonsillar carcinoma on follow-up. Slight symmetric FDG uptake in both tonsils (SUV ,ax 3.2). The 59-year-old woman
developed a tonsillar carcinoma on the left side 13 months after the PET/CT scan

difference was detectable. These findings are probably
based on mucositis as a well-known complication of
systemic oncological treatment [46], as well as on lym-
phatic inflammatory reactions. Of note, quantitative assess-
ment in Waldeyer’s ring showed only slightly higher
SUVax values in group B than in group A. This most
probably goes back to the difficulty—at times—of qualita-
tively distinguishing between “uptake” and “no uptake”.
In contrast to other studies [47], FDG uptake in the
thyroid gland was detected in a substantial proportion of
patients (31%)—more often symmetric than not. This rather
high frequency of thyroid gland uptake may represent the
high prevalence of benign thyroid gland disease (in
particular goitre and nodular disease) in the patient
population under investigation. A variety of benign thyroid

gland diseases, such as thyroid adenoma and Hashimoto’s
thyroiditis, have the potential to accumulate FDG [48, 49].
In combination with the very low prevalence of thyroid
carcinoma in Germany (about 1 per 1,000 persons) it is
reasonable that in our study no thyroid carcinoma devel-
oped during follow-up. In areas in which is endemic
symmetric or asymmetric FDG uptake thus appears to be
no indicator of thyroid cancer. This is in sharp contrast to
studies in nonendemic areas such as the US, Japan or South
Korea. In those countries a low prevalence of incidental
FDG uptake in the thyroid gland has been found (1-2%
[50-52]) with a rather high rate of thyroid cancer (10-50%
[50-52)).

This study was designed to analyse the relevance of
incidental FDG foci in the head and neck region. Patients

Fig. 3 Development of an oral floor carcinoma on follow-up. Slight symmetric FDG uptake in the oral floor (SUV ,y 3.7). The 25-year-old
woman developed a carcinoma of the oral floor 45 months after the PET/CT scan
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Fig. 4 Asymmetric laryngeal FDG uptake without tumour onset or
vocal cord paralysis. Asymmetric FDG uptake with accumulation in
the left vocal cord (SUV . left vocal cord 6.5, right 3.3). The 67-
year-old patient had gastric carcinoma and did not develop any

with known or suspected head and neck cancer/inflamma-
tion or those with a history of head and neck cancer were
excluded from the study. In addition, patients with cancer of
unknown primary were ruled out. For this reason, our
results cannot be transferred to patients with a history of, or
actually suffering from, head and neck cancer due to the
much higher probability of malignant head and neck lesions
in such “high-risk” patients [53]. Further studies must
elucidate the significance of FDG foci in the head and neck
region without a morphological correlate on fully diagnostic
CT in patients at a high a priori risk for head and neck cancer.

Due to the retrospective design of this study, in the
majority of patients the reference standard was neither a
histological one nor an ear, nose and throat examination,
but was rather based on clinical and radiological follow-up
data. A prospective study would allow a dedicated
verification of elevated FDG uptake. However, such studies

laryngeal malignancy. On a follow-up FDG-PET/CT scan 41 months
later neither FDG uptake nor a morphological mass was seen on the
left vocal cord any more. The patient did not suffer vocal cord paresis

would be hampered by a administrative, logistic and
financial burden and may not be justified for ethical reasons
in large patient numbers. In contrast, the clinical course
over on average 2.5 years, as used as the standard in this
study considering a mean doubling time in solid tumours of
100-150 days [54], the mean follow-up time in this study,
would allow for an increase in tumour volume by a factor
64 to 500.

In conclusion, elevated and/or asymmetric FDG accu-
mulation in Waldeyer’s ring, the oral floor or the larynx is a
common incidental finding in oncological patients under-
going FDG-PET/CT for reasons other than head and neck
cancer. However, when accompanied by an unremarkable
full-diagnostic CT scan as part of the FDG-PET/CT scan,
such a finding virtually never predicts the development of
head and neck cancer. Further diagnostic work-up thus
seems not to be justified. Incidental FDG uptake in the

Fig. 5 Elevated FDG uptake with regressive thyroid changes. Goitre and regressive thyroid changes in a 59-year-old woman who had non-small-
cell lung cancer (SUV .« 5.2). CT-based follow-up at 15 months did not reveal malignancy
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thyroid gland is frequently observed in the studied
population in which goitre is endemic (as opposed to
populations in which goitre is not endemic) is no indicator
of thyroid cancer.
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