
#ForumRisk19

Prof. Isacco Desideri

Università di Firenze

SODc Radioterapia AOU Careggi

Evoluzione della medicina nucleare a livello di Area Vasta per la definizione 
di nuovi radiofarmaci per la

diagnosi e cura. Gestire il problema della malattia oncologica dalla 
radioterapia tradizionale alla medicina

personalizzata



#ForumRisk19

Targeted Radionuclide Therapy

✓Is tumor specific, with sparing of healthy tissue (low  toxicity)
✓No limit to the absorbed dose
✓Radiation can be delivered to any numer of sites of disease
✓Radiation can be delivered to subclinical tumors and metastases that 
are too small to be imaged
✓Radiation can be delivered to cells in the circulating blood including 

hematologic malignancy
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Imaging di 
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Trattamento Realizzazione del piano 
e decisione della 
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SBRT: prospective studies
STUDY PATIENTS LESIONS RT DOSE OUTCOME

Herfarth et al, 2004
Phase I/II 35 51 14/26 Gy 

in 1 fr
18 months: 

67%

Mendez et al, 2006
Phase I/II 17 34 30/37.5 Gy

in 3 fr 2-year: 86%

Hoyer et al, 2006
Phase II

44
(only CRC) NA 45 Gy

in 3 fr 2-year: 79%

Lee et al, 2009
Phase I/II 68 140 28/60 Gy

in 6 fr 1-year: 71%

Rusthoven et al, 2009
Phase I/II 47 63 36/60 Gy

In 3 fr 2-year: 92%

Goodman et al, 2010
Phase I 19 33 18/30 Gy

in 1 fr 1-year: 77%

Rule et al, 2011
Phase I 26 35

30 Gy in 3fx
50 Gy in 5fx
60 Gy in 3fx

2-year: 56%
2-year: 89%

2-year: 100%
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Chang, Cancer 2011
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Hoyer M et al, IJROBP, 2012

LIVER SBRT – Dose constraints
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Dual Imaging of PET 
Radiotracers

(Chan, et al Theranostics2017)

• Allows for whole-body tumor  
grading and assessment of tumor  
heterogeneity

• Non-invasive tumor characterization 
can help clinicians determine the  
next appropriate treatment option

Tumor
Grade Differentiation

SSTR-2
Expression

ImagingModality

Grade1,  
Low

Well-
Differentiated

High 68Ga-Dotatate

Grade2,
Intermediate

Well-
Differentiated

Mixed 68Ga-Dotatate and 18F-FDG

Grade3,
High

(Neuroendocrin
e  Carcinoma)

Poorly  
Differentiated

Low/ Zero 18F-FDG

Adapted from and slide courtesy of Amanda Abbott, MS, CNMT, RT(N)(CT), PET and Lauren Gilbert, CNMT, RT(N)(CT)
Grading and Prognostication of Neuroendocrine Tumors of the Pancreas: A Comparison Study of Ki67 and PHH3 
Kui Zhang

Diagnostic Imaging for TherapeuticDecision-Making
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BED: Biologically Effective Dose

BED=nd(1+d/[α/β]-loge2(T-Tk)/αTp

nd=total dose T=overall time Tumour repopulation
Tk:kick off time
Tp:cell doubling time

➢it indicates quantitatively the biological effect of any
radiotherapy treatment, taking account of changes in dose-
per-fraction or dose rate, total dose and overall time.
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The linear-quadratic model:
Fractionation sensitivity
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The linear-quadratic model:
Dose rate effect
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Pharmacokinetics

• Interactions of drug andbody  
in terms of

• Absorption (if oral)
• Distribution
• Metabolism
• Excretion
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J Nuc Med, 2021
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“…there is a chicken-and-egg 
element to this: dosimetry is not 

performed because dose–
response data are lacking, and 

dose–response data are lacking 
because dosimetry is not 

performed…”
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Adapted from Danieli, J Pers Med 2022

DOSIMETRY WORKFLOW
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Radiation Research 188: 221-234, 2017
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Della Gala, Eur J Med Phys 2021
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Danieli, J Pers Med 2022
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…relative standard deviations in mean absorbed doses, 
on average are<16%, with a maximum at 41%

MedPhys, 2020
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➢Posso predire l’efficacia della terapia già dall’imaging? 

➢Posso predire l’efficacia della terapia dalla dosimetria della prima 
somministrazione? E la tossicità?

➢Stessa dose per tutti... Siamo sicuri di trattare adeguatamente i nostri 
pazienti?
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Eligibility fortherapy

• Uptake in lesions
above the liveruptake
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Slide courtesy of Prof. RodHicks

Molecular and  
volumetric  
parameters  

using an  
automated  
voxel-based  

dosimetry tool
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➢All patients were planned for treatment up to a cumulative renal 
BED of 27±2 Gy (step 1).

➢Thereafter, patients complying with the inclusion and exclusion 
criteria for step 2 (GFR>50 ml/min with a maximum decrease of 
40% from baseline, no grade 3–4 toxicity, and a maximum age of 
70 years) were offered further treatment up to a renal BED of 
40±2 Gy.
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+

Paziente oligometastatico, per migliorare i risultati della terapia singola

Paziente in cui la dosimetria sulle lesioni tumorali mostri una captazione non tumoricida

Paziente con captazione mista (sedi captanti e sedi non captanti)

RadioLigand
Therapy

RT a fasci esterni
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Grazie per 
l’attenzione...


