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A radionuclide is an unstable form of a 

chemical element that releases radiation as 

it breaks down and becomes more stable.
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Lymphoscintigraphy for sentinel node identification



Bone scan for staging and monitoring of bone metastases

bone metastases from breast cancer

baseline bone scan (June 2022)

same patient, bone scan after 6 months of letrozole + CDK4/6i 

(December 2022)



PROs of 18F-FDG PET/TC imaging

o prognostic role with higher baseline 

tumor uptake associated with worse 

clinical outcomes

o early predictor of neoadjuvant CT response

o high sensitivity for extra-nodal and distant 

metastases

o high accuracy for lytic bone lesions

Edmonds CE et al. Cancer Imaging 2022;22:31. 

Morris PG et al. Cancer 2012;118:5454–62. 
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The need for novel diagnostic markers

Tissue biopsy is the gold standard for BC diagnosis

PROs:

- allows histological diagnosis

- allows metastasis characterization

CONs:

- it is invasive

- it does not allow early detection

- it doesn’t allow longitudinal monitoring

LIQUID BIOPSY

NOVEL IMAGING TECHNIQUES



Luminal-like BC

PROs of PET/TC 

with [18F]16α-fluoroestradiol

o noninvasiveness

o ability to evaluate ER status throughout 

the entire disease burden 

o ER status serial evolution

o ability to predict the response to ET

Edmonds CE et al. Cancer Imaging 2022;22:31. 



HER2-positive BC

PROs of PET/TC with 89Zr-Trastuzumab

o noninvasiveness

o ability to evaluate HER2 status throughout

the entire disease burden

o ability to evaluate intracranial lesions

o HER2 status serial evolution

Li H et al. Cancers (Basel) 2021;13:5459.



TNBC

Fang H et al. Front Pharmacol 2021;12. 



TNBC

SPECT with 99Tc-PmFab-His6
111In-Bn-DTPA-nimotuzumab

Ku A et al. Mol Pharm 2019;16:3559–68. 

Chan C et al. Nucl Med Biol 2020;80–81:37–44. 



To target To hit



Theranostics



From diagnostics to theranostics: the reality of prostate cancer 

Nilsson S et al. Ann Oncol 2016;27:868–74. 

OS curves QOL assessment through FACT-P 

ALSYMPCA TRIAL

Parker C et al. N Engl J Med 2013;369:213–23. 



bone scan 11C-Choline PET/CT 68Ga-PSMA PET/TC

Tsechelidis I, Vrachimis A. Front Oncol 2022;12. 

From diagnostics to theranostics: the reality of prostate cancer 



From diagnostics to theranostics: the reality of prostate cancer 

VISION TRIAL

PFS curves

Sartor O et al. N Engl J Med 2021;385:1091–103. 



From diagnostics to theranostics: a challenge for breast cancer 

no evidence from randomized trials yet…

… but positive signals from preclinical trials and single case reports



From diagnostics to theranostics: a challenge for breast cancer 

177Lu-trastuzumab for treatment of HER2 positive BC

Jokar N et al. Clin Nucl Med 2021;46:e410–20. 



From diagnostics to theranostics: a challenge for breast cancer 

177Lu-DOTATATE for treatment of BC 

expressing somatostatin receptors

Jokar N et al. Clin Nucl Med 2021;46:e410–20. 



Theranostics as a further step 

towards precision medicine 



Thank you for your attention …

… and a special thanks to Dr. Gerratana
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for your contribution


