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Clinical cases with pET/CT
A. I. J. Kruijf-Arens, Tilburg (NL)

In our era, with the growing abundance of hybrid PET/CT-scans for daily practice, the PET/CT has proven 
itself to be of additional advantage over PET or CT alone. Adding to the metabolic information provided 
by the PET-scan is the precise anatomical localization and morphological characterization of lesions and 
a faster PET-imaging procedure when a hybrid PET/CT can be used. Indeterminate and indistinguishable 
CT-lesions can be characterized by its FDG or other radiopharmaceutical avidity. Another advantage can 
be obtained by using the hybrid PET/CT with possibly a “diagnostic CT” as part of the imaging procedure 
upfront instead of saving it for last, creating a faster patient work-up track and avoiding additional 
radiation burden by avoiding the second CT. Unfortunately there are some downsides to be considered. 
Use of the CT in the imaging process for the attenuation and scatter correction can induce four main 
artefacts. These are the beam hardening artefacts, truncation artefacts, motion artefacts and heavy 
metal induced artefacts, all clearly explained by Dr J van Dalen in his abstract. Knowledge of these CT 
induced artefacts ameliorates the interpretation of the images by avoiding false positive and false nega-
tive findings. Apart from these artefacts, pitfalls need to be considered. Whether a lesion is considered 
a pitfall depends on the indication for which the PET/CT device is used. Different indications require 
different patient and scanning protocols. Evaluation of the images requires knowledge of the depicted 
disease, patient history, used radiopharmaceutical and PET/CT-scanner. Correct interpretation implies 
proper patient preparation and scan protocol.

When accepting and interpreting a PET/CT-scan one needs to verify if the investigation is indicated and 
justified according to the ALARA principle. One needs to verify whether the scan will be sensitive and 
specific enough and is able to answer the question of the referring clinician. A patient’s history needs 
to be taken into consideration to determine if any aspects are of influence on the distribution of the 
radiopharmaceutical, e.g. recent operations, chemotherapy and radiotherapy when FDG is required. A 
decision needs to be made whether iv and/or oral contrast is necessary.

Secondly, the proper patient preparation and scan protocol need to be implemented and reviewed. Use 
of a FDG-PET/CT scan in malignancy or infection/inflammation requires the patient to fast, refrain from 
strenuous exercise, avoid cold and drink a certain amount of water. After the administration of the FDG 
the patient needs to remain still, best obtained by avoiding strain and stimuli in the room. Prior to the 
scanning procedure the patient should remove all metallic objects such as jewellery, glasses, belt buck-
les, dental braces, zippers and piercings. The patient should void. During the scan the patient should be 
adequately and comfortably positioned and immobilized. 

After verifying whether the scan has been adequately obtained and sufficient images are made, one 
can start to interpret the images. This includes looking at the corrected PET-images, uncorrected PET-
images and fused images. A detailed description should be given. To interpret the lesions one should 
know the normal physiological distribution of the imaged radiopharmaceutical. Regarding FDG, a physi-
ological uptake can be expected in the brain, left ventricle, kidneys, bladder, liver and spleen. Sometimes 
physiological FDG uptake is seen in the gastrointestinal tract, ovaries and muscles. After identifying the 
physiological FDG-avid lesions, other FDG-avid lesions should be interpreted. Also cold lesions should 
be identified and interpreted. All possible causes for pitfalls and artefacts should be taken into account, 
excluding the latter by reviewing the uncorrected PET images.

In order to optimize diagnostic accuracy of a PET/CT-scan one needs to avoid or at least recognize arte-
facts and pitfalls. Therefore, knowledge of a patient’s history, patient’s preparation, scanning procedure, 
radiopharmaceutical and apparatus are essential.
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