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Clinical applications of SPECT/CT in 
oncology
O. Schillaci (Rome)

During the last years, there has been a growing use of PET/CT in oncology; nevertheless, there is still 
much that can be done with single photon radiopharmaceuticals. Moreover, the first published studies 
indicate that SPECT/CT can be particularly useful, because it provides further information of clinical 
value in several cases (�). Till recently, only one commercial system with SPECT/CT capability has been 
available: this device combines a dual-detector, variable angle gamma camera with a low-dose x-ray 
tube, attached to the same gantry. This system enables the acquisition, together with SPECT data, of 
cross-sectional x-ray transmission images, which accurately locate the anatomical sites of radiotracer 
uptake, and which can be used for attenuation and scatter correction of the emission images (�). Now, 
more potent devices have been introduced: they incorporate state-of-the-art SPECT with multi-slice CT 
up to �6 slices, which allows the acquisition of diagnostic CT scan. 

SPECT/CT demonstrated of value in patients with neuroendocrine tumours submitted to somatostatin 
receptor scintigraphy. SPECT imaging is able to improve the sensitivity of planar scans, especially when 
tumours are small and located in the abdomen, where some organs (liver, spleen, kidneys and intestines) 
show variable individual accumulation of the radiopharmaceutical. However, in the interpretation of 
SPECT data, it can be difficult to accurately assess the anatomic sites of radiopharmaceutical localiza-
tion: SPECT/CT allows a precise identification both of tumour and physiologic uptake sites, leading also 
to retrospective detection of lesions previously missed on diagnostic CT, and to alleviate the need for 
delayed scintigraphic images. Moreover, hybrid imaging affects the treatment options in several pati-
ents; the main clinical advantage is an accurate tumour staging at diagnosis or during follow-up, that 
can avoid unnecessary therapy (�). 

Bone scan is still very used for assessing skeletal involvement in patients with malignant tumours, 
despite its low specificity. Performing SPECT of the suspect area, together with a careful analysis of 
uptake pattern, can improve the specificity of planar scintigraphy, but combining functional data with 
anatomical findings is able to further ameliorate its accuracy. SPECT/CT allows the correct definition of 
more bone lesions when compared to SPECT alone, in particular of those lesions classified as equivocal 
by SPECT, especially if located in the axial skeleton; this outcome is due to the identification of benign 
bone abnormalities, that significantly increases the specificity of scintigraphic findings without the need 
of further imaging procedures (3). 

The precise anatomical localization of the foci of increased I-�3� uptake and the differentiation of 
malignant from physiologic and benign sites are important in patients with thyroid cancer submitted 
to whole-body I-�3� scan. Hybrid SPECT/CT had demonstrated an incremental diagnostic value in more 
than half of evaluated patients, as compared to planar scintigraphy (4). The correct characterization 
of equivocal I-�3� uptake, as well as the precise localization of tumour lesions in the neck, chest and 
skeleton, are the main advantages of fused images. Moreover, the findings of hybrid imaging can change 
the therapeutic approach in patients referred for a diagnostic I-�3� whole-body scan, by avoiding unne-
cessary therapy in case of physiological non-malignant uptake, or by indicating surgery and planning 
the surgical approach, or by optimizing the I-�3� dose for therapy. 

Further clinical applications of SPECT/CT in oncology include Ga-67 scan for lymphomas, lymphoscinti-
graphy for sentinel node mapping, Tc-99m red blood cell imaging for the characterization of liver lesions, 
MIBG scintigraphy and immunoscintigraphy with radiolabelled antibodies (5). Therefore, hybrid devices 
will play an increasing role in cancer imaging with single-photon radiopharmaceuticals in various indi-
cations: for precise functional characterization and staging of the disease during the initial work-up, 
for detecting tumour tissue after treatment and its exact localization inside a residual mass, for early 
diagnosis of relapse, for improving dosimetric estimation for radionuclide therapy. These applications 
are possible because SPECT/CT provides a better definition of organs involved in radiotracer uptake and 
their precise relationship with adjacent structures, it defines the functional significance of CT lesions 
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and excludes disease in sites of physiologic uptake or excretion. Clinically, hybrid imaging is useful in the 
more difficult cases, especially in cancer imaging with radiotracers lacking the structural delineation of 
the pathologic processes they detect. Moreover, SPECT/CT help in selecting and planning the appropriate 
therapeutic options. 
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