
L'imaging molecolare e i 
modificatori epigenetici 

di radioresistenza 

Giovanni Luca Gravina, MD 
University of L’Aquila  

Division of Radiotherapy and Radiobiology 

 L’Aquila 



Imaging and Cancer  
Therapy: Outline 

•  What is functional/molecular 
imaging? 

•  Imaging as a cancer biomarker 
– Goals and imaging targets 
– Prognosis 
– Prediction 
– Response 



Cautions 

•  Focus on cancer and nuclear medicine 
imaging 

•  Many of the imaging methods presented are  

 considered investigational 

•  Discussion of results and possible 
applications is not a claim of clinical efficacy  



Response Evaluation Criteria in Solid Tumors 
(RECIST) 

Methodologies: 

 
 
 
Assessment criteria: 
 
• CR (complete response) = disappearance of all target lesions 
• PR (partial response) = 30% decrease in the sum of the longest 
diameter of target lesions 
• PD (progressive disease) = 20% increase in the sum of the longest 
diameter of target lesions 
• SD (stable disease) = small changes that do not meet above criteria 
 



Tumor Shrinkage as a  
Criterion for Response 



Tumor Shrinkage as a  
Criterion for Response 



Tumor Shrinkage as a  
Criterion for Response 

Interobserver measurement Variability: < 7.1% 
Intraobserver measurement variability: <4.8% 

Interobserver measurement Variability: < 140 % 
Intraobserver measurement variability: <37% 



Tumor Shrinkage as a  
Criterion for Response 

30% of improvement vs 8.9% response rate  



Finding meets criteria for progressive disease using Response 
Evaluation Criteria in Solid Tumors 1.1 because new lesion has been 

detected on FDG PET 

Revised RECIST guideline 



What is Functional/Molecular  
Imaging? 



Biologic Events in Response to 
Successful Cancer Therapy 
Rationale for Measuring Early Response by 
Functional/molecular Imaging 

   Cellular Proliferation 
or 

 Cell Death 

   Viable Cell Number 

 Tumor size 

Rx 



Hallmarks of Cancer 
Epigenetically controlled 

Epigenetically controlled 

Epigenetically controlled 

Epigenetically controlled 



Clinical application of Molecular 
Imaging. 



Modalities for molecular imaging. 



Tracer What is Measured 

[18F]-FDG      Glucose metabolism 

[18F]-FES       ER expression 

[15O]-Water      Blood flow 

[18F]-FLT      Tumor proliferation 

[18F]-FMISO       Hypoxia 

[18F]-F-annexin    Cell death 

[18F]-F-RGD  
peptides       Angiogensis 

[18F]-FDHT       AR expression 

U
nder epigenetic control 

PET Tracers for Imaging  
Cancer Biology 



Androgen receptor  
based molecular imaging 

Radiology. 2011 Jun; 259(3):633–640 

Technetium-99 m  
bone scanning 

FDG-PET/CT FDHT-PET/CT 

Performed the Same week 



Androgen receptor  
based molecular imaging 

FDHT-PET/CT FDHT-PET/CT 

Baseline 4 weeks after 

Successful targeting of  
the androgen receptor by 

 MDV3100 

Radiology. 2011 Jun; 259(3):633–640 



18 F L-thymidine (FLT) 
 based molecular imaging 



Annexin-V 
based molecular imaging 

Patient with 
follicular lymphoma 

High uptake in tumor-bearing lymph 
nodes after radiation therapy 



€ 

Tumor Hypoxia Quantified by  
PET Predicts Survival after 

radiotherapy 

(Dehdashti, Int J Radiat 
Oncol Biol Phys, 2003) 

Low FMISO 
Uptake 

High FMISO 
Uptake 

(Rajendran, Clin Can Res, 2007) 

FMISO PET    H & N 
Cancer 

Cu-ATSM PET    
Cervical Cancer 

Low Uptake 

High Uptake 



Hypoxia-based theranostic imaging 

Flynn RT, et al Phys. Med. Biol. 2008; 53:4153–4167. 



Summary  

Major role in three areas of oncology 

1. As a basis for choosing what treatment is 
right for an individual patient 

2. As tool for guiding target therapies  

3. As part of the “tool kit” that will be used to 
Develop and optimize new therapeutics   


