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Key:  

To detect treatment response As Early As 

Possible!!! 

Solution: Quantitative Imaging 
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Imaging is Data ! (not just picture)  

Quantitative - Radiomics 
Extracting higher dimensional data from images 

through advanced imaging processing and analysis 

tools  

Mining these data, that extend beyond what is visible 

to human eye, for improved diagnosis and/or prognosis 

decision 

Available software tools: 
IBEX, Amira, MaZda, CGITA, PET-STAT 

Radiomics (www.oncoradiomics.com), TexRad (www.TexRad.com) 

……many in-house packages   

 

Energy Contrast Dissimilarity Homogeneity Maximum Probability Sum Average 

Entropy Sum Entropy Difference Entropy Variance Sum Variance Inverse Variance 

Cluster Shade Cluster Prominence Cluster Tendency Correlation Auto Correlation 
Information Measure of 

Correlation (1) 

θ =0,45,90,135; d =1, block size=3*3*1; # Grey level = 300  

GTV 
Analyzed daily CT during IGRT with CT-on-Rails 

http://www.oncoradiomics.com/
http://www.texrad.com/
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Parotid Glands 

Hui Wu, et al 
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Prediction of acute xerostomia  

Data: 65 patients with HN cancers 
 Henan Cancer Hospital (Dr. Wu) 

 Sun Yat-sen University Cancer Center (Drs. Yang, Tao, Deng, Xia) 

 Medical College of Wisconsin (Drs. Chen, Li) 

  

 

 

 

Lung cancer during RT 
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Lung 

cancer 

Pancreatic tumor 

during chemo-RT 
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A sample pancreatic cancer case 

Correlation  

with 

pathological 

response 

 

20 patients 

P=0.046 

 

 

 

 

P=0.058 
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Dual-energy CT 

“DEI” 

120 keV 40 keV 
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DECT at first and last weeks of RT 

DECT for treatment response 

Pt# Target (HU) Aorta (HU) Target location 

  ∆40 ∆120 ∆40 ∆120   

1 -13.74 -6.39 -1.72 -1.11 pancreatic head   

2 -3.56 -1.33 -0.95 -0.4 pancreatic head   

3 -8.44 -2.4 -0.4 -0.87 pancreatic neck & body   

4 -0.55 -0.5 0.05 1.3 pancreatic head   

5 -15.29 -4.95 -1.03 -0.1 ampulla vater & pancretic invasion 

6 -4.5 -3.44 -1.27 -3.48 pancreatic head   

7 -22.92 -6.89 -2.29 2.33 pancreatic head   

8 -17.36 -3.96 -0.95 -0.3 pancreatic head   

9 -15.97 -6.88 -1.27 -1.14 pancreatic head   

10 -9.12 -4.14 -0.64 -0.04 pancreatic head     

A The change in the mean CTN between the first and last week of treatment for the 10 pancreas patients in the study as measured at 120 kVp and 40 keV.  B. A 
table summarizing the mean CTN change (HU) in the target and aorta along with the target location for each patient 

A B 

Pancreas  

e-Poster : SU-F-FS4-2, Noid, Li, … et al  

DECT for Pancreas treatment response 

 

• Patient dependent 
CTN effect 

• The change is larger in 
40 keV than it is 120 
kVp, amplifying 
treatment response 
signal 
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DECT for pancreas treatment response 

Identify ROIs or GTV from daily 

images for treatment adaptation  

Multimodality imaging for GTV definition 

T1 

T2 

ADC 

DWI PET 
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Pancreas 

Arterial T1-weighted 

Resectable   

Arterial T1-weighted                      DWI  

Unresectable 

Model building 

 

Texture analysis 

 

Classifier 

training and 

evaluation 

E-Poster: 

MO-RPM-GePD-JT-4, 

Schott, Li,…. 

Model output   Original CT contours 

Model output:  

• GTV (light blue) 

• FT (green),  

• NT (yellow),  

 

CT:  

• yellow initial 

GTV before 

treatment 

• red final GTV  

• Blue pancreas 

boarder. 

Working in progress….. 

MO-RPM-GePD-JT-4: e-poster 
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Day to Day Changes 

Last CT, Week 5 

First CT 

Week 2 

Week 4 

Working in progress…… 

MRI based response assessment  
Pancreas: Moderate response (G2), ADC increased from 1.280 to 1.787 X 

10-3 mm2/s, and volume decreased from 26.0 to 11.6 cc 

Pre ADC Post ADC 

10-6 mm2/s 

ADC for response assessment 

0

0.05

0.1

0.15

0 1000 2000 3000

N
o

rm
al

iz
e

d
 In

te
n

si
ty

 

ADC Value 

G3 

0.00

0.05

0.10

0.15

0 1000 2000 3000

N
o

rm
al

iz
e

d
 In

te
n

si
ty

 

ADC Value 

G2 

AD
C 

AD
C 

AD
C 

0

0.05

0.1

0.15

0 2000 4000N
o

rm
al

iz
e

d
 In

te
n

si
ty

 

ADC Value 

G1 

Tumor grade: 

 G1              G2         G3  



10 

Quantitative ADC 

⁻ Cut-off for G1/G2= 1.68 × 10-3 mm2/s 

⁻ Cut-off for G3 = 1.47 × 10-3 mm2/s  

Delineation of Spatially-Varied High-Risk GTV in Pancreatic 

Adenocarcinoma Using MRI-ADC Maps 

Dalah & Li, et al. Int J Radiat Oncol Bio Phys 2014;90:S253 

link pathology and ADC 

Data: 

1) SBRT+GEM  

     (12 studies) 

1)  Conv RT+GEM 

(9) 

2) Conv RT+5FU 

(11) 

3) RT alone (3)  

4) Carbon RT (3) 

Chemo-RT for locally advanced pancreatic cancer 

ADC-based dose painting during ART for pancreatic cancer  

Dose prescription map 
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GTV: 31x2.25=69.75Gy 
PTV: 33x1.76=54.56Gy 

Dose Escalation for Unresectable 
Pancreatic Cancer 
•DPC4 gene status 
•DEC/ADC defined GTV 
•4DCT/MRI planning  
•CT or MR guided delivery  

 

Duodenum-Excluded from  

boost 

Dmax 63 Gy 

V55< 1cc 

 

 
PI: Beth Erickson 

8 patients enrolled so far 

PTV 

GTV 

Sept. 17, 2016 April 28, 2017, handover 

MR-Linac 

Initial Performance Tests of a High Field MR-Linac 
Eric Paulson, Xinfeng Chen, Nikolai Mickevicius, Slade Klawikowski, Ergun Ahunbay, X. Allen Li 

 

TU-FG-FS2-9  

Tuesday, 8/1, 1:45 PM 

 Room: Four Seasons 2 
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MR-Linac Scenario 

MRI  
(3D, 4D) 

Real-Time MRI (Cine, 3D) 

Adapt  
Re-plan  

Radiation Delivery (gating, tracking) 

Accumulate 
Dose 

Pre-Beam Beam-On Post-Beam 
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Summary 
 

Quantitative imaging acquired during RT 

delivery can be potentially used for early 

assessment of RT response, thus, for 

adaptive RT. 

 

 
 

 

 


