
PET-CT in Prostate Cancer: Clinicians Guide
to Radionuclide Hybrid Imaging
Prostate cancer is one of the most common cancers diagnosed in men
worldwide. It is characterized by the abnormal growth of cells in the prostate
gland, located just below the bladder. Early detection and accurate staging of
prostate cancer are crucial for successful treatment and improved patient
outcomes.

Traditional imaging techniques, such as magnetic resonance imaging (MRI) and
computed tomography (CT),have limitations when it comes to determining the
extent and spread of prostate cancer. However, the advent of radionuclide hybrid
imaging techniques, such as positron emission tomography (PET) and CT, has
revolutionized prostate cancer diagnosis and management.

What is PET-CT?

PET-CT is a nuclear medicine imaging technique that combines the functional
information provided by PET with the anatomical details obtained from CT. This
hybrid imaging approach allows clinicians to simultaneously visualize metabolic
activity and structural abnormalities in the prostate and surrounding tissues. PET-
CT scans utilize a radiotracer, a radioactive substance that is injected into the
patient's bloodstream.
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The Role of PET-CT in Prostate Cancer Diagnosis

PET-CT imaging plays a vital role in the diagnosis and staging of prostate cancer.
It provides accurate information about the extent and location of cancerous
lesions, helping clinicians determine the appropriate treatment approach. The
most commonly used radiotracer in PET-CT imaging for prostate cancer is
fluorodeoxyglucose (FDG). However, FDG is not ideal for imaging prostate
cancer due to low glucose metabolism in primary prostate tumors.

Recently, a new radiotracer called prostate-specific membrane antigen (PSMA)
has gained significant attention in the field of prostate cancer imaging. PSMA
PET-CT has demonstrated high sensitivity and specificity in detecting primary
prostate tumors, local and distant metastases, and even recurrent prostate
cancer at very low prostate-specific antigen (PSA) levels. Its ability to detect small
lesions and accurately localize their position within the prostate gland is
unmatched by any other imaging modality available today.

The Benefits of PET-CT in Prostate Cancer Management

PET-CT imaging offers several advantages over conventional imaging techniques
in the management of prostate cancer. Firstly, it provides valuable information for
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treatment planning, enabling clinicians to choose the most appropriate
therapeutic approach for each patient. PET-CT can help differentiate between
localized disease, regional lymph node involvement, and distant metastases,
guiding the selection of appropriate treatment modalities such as surgery,
radiation therapy, or systemic therapy.

Additionally, PET-CT scans can be used to assess treatment response and
monitor disease progression. The ability to visualize metabolic changes in tumors
over time allows clinicians to evaluate the effectiveness of therapy and adjust the
treatment plan accordingly. PET-CT can also aid in the detection of recurrent
disease, often long before it becomes clinically apparent.

Limitations and Considerations

Although PET-CT imaging has revolutionized the management of prostate
cancer, it is not without limitations. Firstly, the availability of PSMA PET-CT
scanners and radiotracers may be limited in some regions, making widespread
adoption challenging. Additionally, false-positive and false-negative results can
occur, emphasizing the importance of interpreting PET-CT findings in conjunction
with clinical and laboratory data.

Furthermore, PET-CT imaging is not recommended for all patients with prostate
cancer. Its utility is typically reserved for cases with high-risk features, equivocal
conventional imaging findings, biochemical recurrence with low PSA levels, or
suspected distant metastases.

In Summary

PET-CT imaging has emerged as a valuable tool for clinicians in the diagnosis,
staging, and management of prostate cancer. With the advent of the PSMA
radiotracer, PET-CT has become an indispensable technique for accurate tumor



detection, localization, and assessment of treatment response. Despite its
limitations, this state-of-the-art imaging modality has significantly improved
patient outcomes and shaped the landscape of prostate cancer management.
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This pocket book explains the significant and well-documented impact that
PET/CT can have on the management of prostate cancer through the provision of
high-quality evidence regarding function and structure. Up-to-date information is
supplied on the relevance of PET/CT to diagnosis, treatment planning, and
therapy, including the emerging role of PET/CT with PSMA. Readers will also find
clear explanation of the relation of the clinical and pathological background to
imaging and the value of PET/CT compared with conventional radiological
imaging. The book will be an excellent asset for referring clinicians, nuclear
medicine/radiology physicians, radiographers/technologists, and nurses who
routinely work in nuclear medicine and participate in multidisciplinary meetings. It
is published within the Springer series Clinicians’ Guides to Radionuclide Hybrid
Imaging, which presents contributions from professionals worldwide who share a
common purpose in promoting nuclear medicine as an important imaging
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specialty for the diagnosis and management of oncological and non-oncological
conditions.
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