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Methods 
MR Images

Obtained MR Images of 46 patients f rom Erasmus Glioma

Database (EGD)5. Each patient had 4 structural MRIs plus a

tumor mask prov ided in the dataset. IDH mutation status,

1p/19q codeletion status, and WHO grade was prov ided when

known.

Image processing

Skull stripped > registered > normalized > Ki67 and CD

predicted v ia random f orest regression

Analysis

Predicted Ki67 intensity and Cellular Density f or each patient

were analy zed f or descriptiv e statistics via Matlab. Data

presented is f or v alues that lied within the tumor mask

prov ided by EGD. Some tumor masks were manually

segmented v ia SimpleITK v 3.6.0 [12] or BrainLab. Others

were automatically segmented using all f our registered,

structural MRIs av ailable and a CNN.

Hypothesis
Higher predictions of Ki67 index should positively

correlate with IDH WT status, normal 1p/19q chromosome,

and higher WHO grade.

This correlation can be made through MRIs using image

processing, allowing us to provide doctors with more

information about a patient’s tumor prior to performing

surgery.

Results 
Conclusions
It has been shown previously that IDH WT
status, normal chromosomal 1p/19q status, and
higher WHO grading all are linked to poorer
prognoses for patients. It is unsurprising that we
see a positive correlation between these
prognostic indicators and higher Ki67/higher
cellular density values within the tumor. These
links support further research in this field of
radiomics in hopes to provide surgeons with
more detail on a patient’s tumor in order to
perform safer, more effective biopsies/surgeries.

Background
Ki67 is present at all prolif erativ e phases of the cell cycle1, thus

making it a useful indicator of cellular div ision. The ability to

measure Ki67 expression to determine the rate of cellular

div ision allows it to be used as a prognostic tool in some

tumors2,10 and prev ious studies hav e linked higher Ki67

expression to higher tumor grade3. Traditionally , the Ki67 index

is measured through staining and manual counting of positiv ely

stained tumor cells, a method that requires biopsy/resection of

tumor tissue4. This study looks at the potential f or using

medical imaging to predict Ki67 index and cellular density as

well as correlating the results with other common prognostic

tools such as IDH mutation status, chromosomal 1p/19q

codeletion status, and WHO grade.

Fig 1: Ki67 intensity vs A) IDH mutation status(medMUT = 5.95, modeMUT = 0.3, avgMUT = 6.072)(medWT = 8.275, modeWT = 0.6, avgWT

= 8.927), B) 1p/19q chromosome codeletion status(medCODEL = 6.39, modeCODEL = 0.15, avgCODEL = 6.437)(medNML = 6.76, modeNML

= 0.20, avgNML = 7.478), and C) WHO grade (medII = 5.91, modeI I = 0.3, avgII = 6.025) (medI II = 7.80, modeI II = 0.05, avgI II = 7.970) 
(medIV = 8.20, modeIV = 0.6, avgIV = 8.792)

Fig 2: Cellular Density vs A) IDH mutation status(medMUT = 3800, modeMUT = 300, avgMUT = 3798)(medWT = 5240, modeWT = 300, 
avgWT = 5302), B) 1p/19q chromosome codeletion status(medCODEL = 3755, modeCODEL = 300, avgCODEL = 3762)(medNML = 4445, 

modeNML = 300, avgNML = 4584), and C) WHO grade (medII = 3800, modeI I = 300, avgII = 3795) (medII I = 4620, modeII I = 150, avgI II = 
4727) (medIV = 6650, modeIV = 2550, avgIV = 6692)

Image 1: ITKSnap Images of A) FLAIR Image with overlaid tumor mask as provided by EGD, B) FLAIR image with overlaid 
tumor mask as generated by docker, C) Intensity map of predicted Ki67 intensities, and D) Map of predicted cellular 

density
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IDH Mutation Status 1p/19q Codeletion Status WHO Grade

MUT           WT CODEL      NML II                 III                 IV

A B C

p = 2.157e-129

p = 7.7830e-08

p = 1.4602e-19

p = 0.0036

p = 5.9993e-135

IDH Mutation Status 1p/19q Codeletion Status WHO Grade
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MUT         WT CODEL        NML II                      III                    IV

A B C

p = 1.4677e-97
p = 1.2467e-11

p = 1.4551e-10
p = 2.5734e-45

p = 0


