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Abstract

Resumo

PET/CT is widely used for the evaluation of patients with thoracic malignancies. Although the levels of *8F-fluorodeoxyglucose (FDG) uptake
are usually high in neoplastic diseases, they can also be physiological, due to artifacts. In addition, FDG uptake can occur in benign
conditions such as infectious, inflammatory, and iatrogenic lesions. Furthermore, some malignant tumors, such as adenocarcinoma in situ
(formerly known as bronchoalveolar carcinoma) and carcinoid tumors, may not show FDG uptake. Here, we illustrate the main pitfalls and
artifacts in the interpretation of the results of oncologic PET/CT of the chest, outlining strategies for avoiding misinterpretation.
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PET/CT é amplamente utilizada para avaliagdo de pacientes com neoplasias toracicas. Altos niveis de captagao de 18F_fluordesoxiglicose
(FDG) sao geralmente vistos em neoplasias, mas também podem ser fisiolégicos, decorrentes de artefatos ou ocorrerem em condigdes
benignas, como lesdes infecciosas, inflamatorias e iatrogénicas. Por outro lado, alguns tumores malignos podem néo captar FDG, como
0 adenocarcinoma in situ (anteriormente denominado de carcinoma bronquioloalveolar) e tumores carcinoides. Os autores ilustram as
principais armadilhas e artefatos na interpretacdo dos exames toracicos de PET/CT oncoldgicos, com estratégias para evitar erros de

interpretacao.
Unitermos: Armadilhas; Térax; PET/CT; Oncologia.

INTRODUCTION

Positron emission tomography/computed tomography
(PET/CT) imaging has been the subject of a series of recent
publications in the radiology literature in Brazil'~'?. PET/
CT is an integral part of the management of patients with
thoracic neoplasms, improving staging, monitoring of therapy,
and prognostic assessment. However, many artifacts and
pitfalls can be seen on the examination, such as normal vari-
ants, physiological areas of '®F-fluorodeoxyglucose (FDG)
uptake, acquisition or reconstruction artifacts, and false-
positive or false-negative results.

The purpose of this essay was to describe and illustrate
the main pitfalls and artifacts in the interpretation of onco-
logic PET/CT examinations of the chest and to present strat-
egies for avoiding their ‘misinterpretation.

PHYSIOLOGICAL FDG UPTAKE

FDG uptake in PET/CT can be seen in active tissues
with high glucose metabolism. High physiological uptake
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of FDG typically occurs in the brain, lymphoid tissue, liver,
spleen, kidneys, and urinary tract!'?, In the thorax, normal
12 great
vessels, esophagus, thymus, breast (especially of lactating fe-
males), bone marrow, muscles, and brown fat (Figure 1))

metabolic activity can be seen in the myocardium

FALSE-POSITIVE FDG UPTAKE

False-positive FDG uptake can occur in infections, in-
flammatory lesions, benign tumors, and iatrogenic condi-
tions such as surgical manipulation, pleurodesis, radiation
therapy, and granulocyte-colony-stimulating factor adminis-
tration, as well as after chemotherapy (Figures 2—10)13717),

FALSE-NEGATIVE STUDIES

False-negative FDG uptake (Figure 11) can be seen in
adenocarcinomas in situ (formerly known as bronchoalveolar
carcinomas), carcinoid tumors"®, ground-glass nodules, and

small lesions'?.

ARTIFACTS
Artifacts (Figures 12 and 13) can be induced by PET

attenuation correction, misregistration related to free breath-

ing, truncation, FDG extravasation, and FDG embolism®@?.

CONCLUSION

Awareness of normal FDG distribution, physiological
FDG uptake, and their variants is mandatory for interpret-
ing oncologic PET/CT examinations of the chest. False-
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positive and false-negative results can be avoided if the reader
has knowledge of their main aspects and interprets the CT
and PET findings carefully. When these points are well
known by the radiologist, PET/CT is a powerful imaging
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Figure 1. Causes of physiological FDG up-
take in the thorax. A: A 6-year-old boy, with
normal metabolic activity in the thymus. The
strategy for differentiating between focal up-
take in the anterior mediastinum and a le-
sion is to look at the normal aspect of the
thymus on CT images. B: A 56-year-old man
with lung cancer and a forceful cough dur-
ing the PET/CT examination. FDG PET/CT
shows increased metabolic activity in the
thoracic muscles, due to vigorous cough-
ing. C: A 31-year-old lactating woman, with
normal FDG uptake in the breast. Lactation
induces higher metabolic activity in the
breasts, which should not be interpreted as
disease. D: A 28-year-old man with testicu-
lar cancer. Multiple areas of FDG uptake in
the supraclavicular regions and in the upper
mediastinum, consistent with increased
metabolic activity in brown fat, which regu-
lates body weight and temperature and can
be activated by satiety or cold environments.

Figure 2. A 57-year-old female with cough,
fever, and multiple centrilobular pulmonary
nodules in the superior segment of the left
lower lobe (arrows). PET/CT was performed
and showed increased FDG uptake (arrow)
in the lung nodules. A CT-guided pulmonary
biopsy confirmed the diagnosis of pulmo-
nary tuberculosis.

technique for characterizing pulmonary lesions, providing

accurate staging for lung neoplasms and contributing to
better evaluation of the effectiveness of therapy and prog-

nostic assessment.
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Figure 3. A 57-year-old man, current
smoker, with non-Hodgkin lymphoma
and a spiculated pulmonary nodule
(arrows) in the left upper lobe, with high
FDG uptake. Surgical resection con-
firmed the diagnosis of pulmonary
cryptococcosis.

Figure 4. A 74-year-old man with
esophageal cancer and multiple ar-
eas of ground-glass opacities with
FDG uptake in the right lung, consis-
tent with bacterial pneumonia.

Figure 5. A 42-year-old man with a
lobulated pulmonary nodule in the
right lower lobe (arrows), indetermi-
nate on CT. PET/CT was performed and
showed increased metabolic activity
(arrow) in the lung nodule, which was
surgically resected and was found to
be consistent with pulmonary menin-
gioma.

Figure 6. A 81-year-old man with an
occupational history of asbestos ex-
posure. PET/CT images demonstrate
high metabolic activity in the left lower
lobes, especially in the cortical regions.
CT images depict interstitial lung ab-
normalities, with ground-glass opaci-
ties, reticulation, and mild bronchiolec-
tasis.
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Figure 7. A 78-year-old woman sub-
mitted to PET/CT for the staging of a
cervical carcinoma, with increased
FDG uptake in bilateral subscapular
masses (arrows), consistent with
elastofibroma dorsi.

Figure 8. Postoperative PET/CT of a
patient with history of cardiac tumor.
Note the diffuse FDG uptake in the
sternum, consistent with inflamma-
tory changes induced by the surgical
procedure (arrows). Also note the in-
creased metabolic activity in areas of
brown fat in the supraclavicular and
paravertebral regions (dashed ar-
rows).

Figure 9. A 64-year-old woman sub-
mitted to PET/CT for the restaging of
lung cancer. Multiple foci of FDG up-
take are seen in the right pleura (ar-
rows), consistent with an inflamma-
tory process induced by pleurodesis.
A careful analysis of CT images dem-
onstrates the high-attenuation pleu-
ral thickening, characteristic of pleuro-
desis.

Figure 10. A 41-year-old woman with
a history of Hodgkin lymphoma and
paramediastinal opacities with FDG
uptake (arrows), consistent with in-
flammatory lesions induced by radia-
tion therapy.
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was performed and was negative. Surgical resection confirmed the diagnosis of
adenocarcinoma in situ (formerly known as bronchoalveolar carcinoma). PET/CT is
limited for these conditions and should not be used for small nodules with ground-
glass attenuation, due to the high pretest probability of false-negative results.

Figure 12. A 57-year-old woman with
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a left axillary lymph node (arrow). That
uptake is consistent with extravasation
of FDG in the left arm, draining to the
ipsilateral axillary region.

Figure 13. A 78-year-old man with a
pacemaker in his left hemithorax (ar-
row). A PET attenuation-corrected im-
age shows FDG uptake in the left
hemithorax, consistent with an artifact
induced by attenuation correction. In
cases of uncertainty, the non-attenua-
tion-corrected image can be used in
order to avoid misinterpretation.
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