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What is radiomics?

Radiomics is a new discipline that aims to quantify the phenotypes of a 
disease by considering his radiological images and by calculating a large 
number of quantitative characteristics, and correlating the results with clinical 
data.
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Radiomics features examples
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Gray level co-occurrence features

https://arxiv.org/abs/1612.07003 IBSI: Image Biomarker Standardization Inititative



Radiomics Quality Score
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However, radiomics analysis faces several important challenges, which are mainly 
caused by the various technical factors influencing the extracted radiomic features.

Lambin et al. 2017 Dec;14(12):749-762. 



My research activity

In the field of radiomics applied to nuclear medicine PET images (68Ga and 18F):

- Influence of different reconstruction methods

- Impact of different segmentations on neuroendocrine tumours

- Investigation of the consequences of different pre processing parameters

(discretization)

- Preliminary assessment of predictive value of radiomics in PRRT patients

- Development of a test phantom with 3D simulated lesions

In the field of radiomics applied to lung CT images (Covid patients)

- Evaluation of the impact of different image reconstruction methods

In the field of radiomics applied to breast MRI images

- Preliminary investigation of predictive values of therapy response
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Radiomics applied to nuclear medicine PET images 

→ In the last 4 years, hundreds of studies investigating PET/CT uptake heterogeneity published.
→ Contradictory results and controversies as a consequence of the number of required 

preprocessing steps 
→ The vast majority of studies to date have been carried out using FDG (and static SUVimages), 

with only a few examples ofthe use of other radiotracers.
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Impact of segmentation and discretization

- Only one study evaluating the robustness of RFs in function of image acquisition and 
reconstruction parameters for 68Ga-DOTA-peptides PET/CT (without considering the 
consequences of different segmentation approaches). 

- Several reasons to evaluate the RFs robustness specifically in 68Ga-DOTA-peptide 
tracers.

- Neuroendocrine tumors (NET): heterogeneous group of malignancies represented by 
different histological subtypes and different primary locations

The objective of this study was to evaluate the robustness of RFs in function of 
segmentation methods and discretization settings in 68Ga-DOTATOC PET/CT 
images.
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49 patients were retrospectively 
analyzed. 

Tumor contouring: manually by 4 
different operators and with a semi-
automatic edge-based segmentation 
(SAEB) algorithm. Three SUVmax

fixed thresholds (20, 30, 40%) were 
applied. 

Impact of segmentation and discretization: methods
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51 RFs were extracted 
applying two different intensity 
rescale factors for gray-level 
discretization: one absolute 
(AR60 = SUV from 0 to 60) 
and one relative (RR = min-
max of the VOI SUV).



Impact of segmentation and discretization: analysis

The RFs’ correlation with volume and SUVmax was analyzed by calculating Pearson’s 
correlation coefficients.
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Comparison of different segmentation methods
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Different segmentation methods: impact on radiomic features
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Different discretization methods: impact on radiomic features
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Conclusions of this study

The manual delineation of VOI had an impact on RFs values dependent on 
RF type, preserving the correlation with high ICC values in most cases 
despite some relatively high COVL values. 

The 40% SUVmax threshold increased the RFs robustness, but with a 
potential loss of information and analyzable lesions. 

A semi-automatic segmentation algorithm might be helpful to solve both 
the impact of different manual segmentations on RFs robustness and the 
loss of valuable information due to SUVmax threshold segmentation 
method.

Finally, the gray-level discretization influences the robustness of RFs, which 
vary depending on the use of relative or absolute resampling. In our 
opinion, an absolute resampling better suited to the evaluation of NETs 
with functional imaging (68Ga-DOTA-TOC PET/CT).

These results underline the needing to standardize the methodology used 
in the radiomic PET studies in 68Ga-DOTA-TOC PET/CT. 
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Potential predictive value of radiomics for a radiometabolic therapy

Aim: This work aims to evaluate whether the radiomic features 
extracted by 68Ga-DOTATOC-PET/CT of two patients are 
associated with the response to peptide receptor radionuclide 
therapy (PRRT) in patients affected by neuroendocrine tumor 
(NET). 

Methods: This is a pilot report in two NET patients who 
experienced a discordant response to PRRT (responder vs. non-
responder) according to RECIST1.1. A total of eight liver 
metastases in patient A and 10 liver metastases in patient B were 
considered for inter-patient RF comparison. Radiomic analysis 
was performed, extracting 38 radiomic features (RFs) from the 
patients' lesions. 
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Comparing the liver metastases of pre-PRRT scan, 28 RFs resulted significantly 

different between patients A and B in the Mann–Whitney test.

17

Potential predictive value of RF in PRRT: responder vs non responder



Conclusion: This preliminary analysis suggests the use of RFs as parameters to evaluate 
response to PRRT in NET patients. Moreover, pre-therapy RFs and RF changes observed 
from pre- to post-therapy scan might help to predict and to assess response to PRRT, 
leading to optimization in the management of NET patients. 
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Pearson correlation and principal component analysis (PCA) were used to 

evaluate the correlation and independence of the different RFs. 

Potential predictive value of RF in PRRT: correlation and independence



Potential diagnostic value of RF in lung NET

Aim: To evaluate if conventional Positron emission tomography (PET) parameters and 
radiomic features (RFs) extracted by 18F-FDG-PET/CT can differentiate among different 
histological subtypes of lung neuroendocrine neoplasms (Lu-NENs). 

Conclusion: In our study, conventional PET parameters were able to distinguish Lu-NECs 
from Lu-NETs, but not TC from AC. RFs did not provide additional information. 
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Development of a test phantom with 3D simulated lesions 
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Development of a test phantom with 3D simulated lesions 

Part X Y Z

Lesion maximum size 47,39 54,38 45,21

Necrotic core m. size 23,67 42,38 25,63
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Development of a test phantom with 3D simulated lesions 



Next steps…

Main results expected from phantom study in PET/CT:

- robustness of the main radiomic features with respect to different image 

acquisition protocols

- investigation of the optimal acquisition and reconstruction parameters to 

correctly assess the radiomic features.

- definition of models that allow us to predict the effect on the radiomic 

characteristics of changes in acquisition parameters.

- evaluate the actual possibility of carrying out multicentric radiomic studies 

exempt from confounding elements linked to the different technologies 

and methods of image production.
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Impact of iterative reconstruction in CT

FBP
Iterative 
reconstruction

The iterative algorithm maintained the low-
contrast detectability up to a dose reduction 
of about 70%, following application of a 50% 
ASIR-V combined with automatic tube 
current modulation, regardless of the 
phantom size. At further dose reductions 
using greater iterative percentages, a 
significant decrease in detectability was 
observed.
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29 mm spherical ROI for each patient.

Lung CT radiomics

30 patients with COVID pneumonia (swab positive), including 15 with CT with ASIR 

and 15 with CT without ASIR 30 patients with non-COVID pneumonia (swab 

negative), including 15 with CT with ASIR and 15 with CT without ASIR
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Lung CT radiomics

The most interesting results are related to the texture features. There are 9 features that 

show significant differences between the presence or absence of ASIR, and 4 other 

features that highlight the differences between positive and negative patients (with single 

AUC values between 0.64 and 0.67).

Two other features 

have p values of 

0.06 and 0.07 with 

respect to the 

buffer and AUC> 

0.63, therefore 

potentially 

interesting for the 

model.
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AUC = 0.73

Lung CT radiomics: preliminary model
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Radiomics applied to breast MRI

Purpose To investigate the potential correlation between radiomic features and pathological complete response 
(pCR) to neoadjuvant chemotherapy (NAC) of triple negative breast cancer (TNBC) at early, middle and end 
treatment breast MRI. 

Methods We conducted a retrospective analysis including 13 patients with newly diagnosed TNBC, 
morphologically described as mass and mass-non-mass lesions, who underwent breast Dynamic Contrast 
Enhanced (DCE) MRI and DWI before, during and post-NAC, seven of whom experienced pCR. Using a 
commercial software (HealthMyne platform), each lesion was segmented on MRI images at early, middle and 
end treatment, extracting 38 morphological features,14 intensity-based statistical features and 138 GLCM-
based texture feature values computed by means of five different feature aggregation methods. Radiomic 
metrics were evaluated in the first and the fifth DCE sequence and then in the highest b-value (b:1000) DWI 
sequence, avoiding the necrotic component, if present. A delta-radiomics approach was used to investigate the 
potential meaning of the variation of features between the early and the middle treatment MRI. 33



Radiomics applied to breast MRI

Results In the three stages of the treatment, radiomic features with statistically significant differences between 
pCR and no-pCR group were respectively: in pretreatment MRI, 1 feature in DCE sequences and 26 features in 
DWI sequences; in end treatment MRI, 4 features in DCE sequences and 6 features in DWI sequences; in the 
delta-radiomics analysis, 3 features in DCE sequences. 

Conclusion Despite the small sample analyzed, our preliminary study suggests that MRI radiomic features could 
be helpful for predicting pCR to NAC in TNBC. However, large prospective studies will be required to confirm the 
statistical significance of these findings.

Summary statement
Radiomics is a new tool with immense potential for obtaining meanable data to customize each patient’s 
treatment, with promising applications also on the response to NAC in TNBC patients.
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