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Technical Aspects of SPECT/CT – Identifying and 
Avoiding Pitfalls and Artefacts

C . Murtagh, London (UK)

SPECT/CT scanning now contributes significantly to the diagnosis and treatment planning for 
the patient particularly in the oncology setting.

Through the superimposition of functional and anatomic images, the emerging single dataset 
has the advantage of precise localisation of the radiopharmaceutical distributions. This develop-
ment in single session scanning is not without its drawbacks however. This review aims to iden-
tify some pitfalls with the intention of avoiding and reducing these in clinical practice.

Indeed the various lists of artefacts associated with CT and SPECT individually is known, the op-
posite is the case with SPECT/CT. 

The technical set-up of the scan can be the source of much of the artefact creation. Software 
corrections can be introduced to resultant images reducing effects of these artefacts however 
as operators, it is imperative that from the onset, there is accuracy in all technical aspects of 
scanning. Good patient preparation is therefore key as is correct patient positioning for the scan 
with adequate comfort and support for the patient throughout. It is then essential that scan 
parameter selection is optimised. 

This will lead to the minimisation of some of the following negatives of SPECT/CT. Misregistra-
tion that may occur between the CT and SPECT data. Patient motion, whether it is voluntary or 
involuntary or respiratory. Metallic objects inside or outside the patient causing artefacts. Trun-
cation artefacts, artefacts caused by CT noise, patient size, thick CT slices and finally the conse-
quence of choosing to raise or lower the arms of the patient. 

The CT component to the SPECT/CT scan has a dual purpose. As well as providing anatomic 
information for localisation it also works as the attenuation correction for the SPECT data. 

CT scans are more rapid than the conventional transmission sources. The attenuation map is of 
higher quality than that obtained from the sealed transmission sources. For the CT scan to be 
used for the purposes of attenuation correction, the pixel values must be scaled to match at-
tenuation coefficients appropriate for the radiopharmaceuticals being imaged. However a pitfall 
of the SPECT/CT systems is that many of these systems incorporate a non-standard CT scanner, 
which doesn’t have the same imaging capabilities as stand alone scanners. This review will out-
line the knock-on effect of this.

In conclusion, although it is ‘state of the art’ technology, there are pitfalls to be aware of. It may 
result in unnecessary duplication of CT scans which is a radiation burden to the patient and a 
breach of the ALARA principle. All issues discussed have consequence to the patient and the re-
sultant image and indeed the PACS system but can be avoided depending on how we choose to 
approach the technical aspects and practical set-up of the scan. This review will help to identify 
guidelines for SPECT/CT imaging that may assist in preventing such issues and avoiding such 
artefacts in the future.
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