Letters to Editor

Non-corrected images guide correct interpretation of
FDG PET/CT: Artifactual FDG uptake in vertebra due

to bone cement

Sir,

Presence of high density material in patient’s body can result
in artifacts in positron emission tomography/computed
tomogtraphy (PET/CT) images because of attenuation
cotrection.!! In such cases, non-attenuation corrected (NAC)
images can better characterize the PET/CT findings. We present
fluoro-2-deoxy-d-glucose (FDG) PET/CT findings in an eldetly
Indian female, which showed artifactual increased FDG uptake
in a dorsal vertebra due to presence of bone cement in it.

A 60-year-old Indian female was diagnosed to have fracture of
tenth dorsal (D-10) vertebra after a trivial fall. She was treated
for the same by vertebroplasty. The biopsy of marrow obtained
at the time of surgery showed 5-6% plasma cells. Her laboratory
examination showed presence of Bence-Jones protein in urine,
‘M’ band in serum electrophoresis. Bone densitometry studies
showed severe osteoporosis. With this history, she was suspected
to have multiple myeloma/plasmacytoma. The differential
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diagnosis considered, was osteoporotic fracture in a case of
monoclonal gammopathy of undetermined significance (MGUS).
Two months after surgery, she underwent a whole body FDG
PET/CT scan for identifying sites of active disease and
identifying optimum site for biopsy. The PET/CT showed
intense FDG uptake in D10 vertebra [Figure la-c; arrow],
suggesting metabolically active disease. Corresponding CT
images [Figure 1d] showed presence of bone cement used for
strengthening the vertebra. The density of bone cement was in
the range of 2,600-3,000 Hounsfield units (HU). Rest of the body
showed physiological distribution of tracer with no abnormal
FDG uptake or CT demonstrable lesion. However, a catreful
review of PET/CT images along with NAC images showed
that the FDG uptake seen in D10 vertebra was artifactual. The
NAC image [Figure 1e] did not reveal abnormal FDG uptake in
the D10 vertebra. The scan was reported to have no significant
abnormality. The patient is currently receiving treatment for
osteoporosis and being followed up for MGUS.
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Figure 1: [18F] fluoro-2-deoxy-d-glucose positron emission tomography/computed tomography (F-18 FDG PET/CT) scan. (a) The maximum intensity projection
(MIP) image. (b) Attenuation corrected PET only image and (c) Fused PET-CT images- reveal increased tracer uptake in D10 vertebra. (d) Corresponding CT images
showed presence of bone cement used for strengthening the vertebra. (e) The NAC image did not reveal abnormal FDG uptake in the D10 vertebra

CT-based attenuation cortection in PET/CT imaging is more rapid
than the traditional transmission attenuation correction, thus reducing
the overall whole-body PET scanning time by 30-40% and allowing
higher patient through put. However, the use of the CT scan for
attenuation correction has the drawback of producing artifacts on the
resulting PET images.!! High density material such as metallic joint
prosthesis, dental implants, and intravenous CT contrast are known
to cause artifactual increased FDG uptake.” These high density
materials result in high CT' HU, eventually resulting in correspondingly
high PET attenuation coefficients, which lead to an overestimation
of the PET activity in that region and thereby to a false-positive PET
finding. NAC images are reported to be useful for identification of
this artifact."! In vertebroplasty, a cement is injected through a needle
into porous bone, with the porosity commonly caused by osteoporosis
ot malighancy.” This cement reinforces the bone to reduce further
fracture. This cement has a density of around 2,000-3,000 HU (much
denser than normal bone). PET/CT uses the transmission scan from
the CT as a density map for attenuation correction of the measured
activity.” In this case, the attenuation cotrection algotithm added back
too many counts to compensate for attenuation by the extremely
dense cement. Similar finding was reported by Kuo and Cheng in
their case report.”) Our case suggests, careful review of NAC images
is essential, when increased FDG uptake is noted at the sites of high
density material. Knowledge of causes of artifactual FDG uptake
is essential to prevent misdiagnosis of metabolically active disease.
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