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Å We presenttheapplicationandanalysisof multifractal,fractalandlacunarityfor the in vivo studiesof cerebral

regionof thehealthymicebrainobtainedfrom experimentalstudiesusingopticalcoherencemicroscopy(OCM).

Å Theseparametersarealsoknown to be the hallmarksfor the analysisof characteristictumour angiogenesis,

metastasisandinvasion.

Å But the studiesin literaturestill lackfor the conjecturefor smallervesselsof the resolution~2Õm,whichare

thestrongtool (buildingblocks)for thedetailedunderstandingof smalltumourgrowthandit deservesa more

detailedanalysis.

Å The goalwould be to discussthe meritsat this resolutionin detailand to obtain the thresoldingvaluesfor

further trackingof the dynamicchangeof theseparametersfrom transitionof healthymicro vesselsto

glioblastomatumoursvessels.

Results& Discussion
ü Angiogenesisis the physiologicalprocess

for new vascularnetworkformationfrom

pre-existingbloodvessels.

ü During the growth process,the blood

vesselsundergoa variety of significant

changesin size, vessel length, vessel

diameter,junction densityand structural,

morphological changes from a few

micronsto hundredsof microns

ü GlioblastomaMultiform (GBM) tumor

injectedinto mousebrainandthe growth

progressionwas analyzedfor few days.

Here the GBM growth of 3 daysafter

tumorimplantationis represented.

Introduction

Tumor, Fractal and Multifractal analysis
o FD is useful in describing the pathological architecture of  tumors and, perhaps more surprisingly, for yielding 

insights into the mechanisms of  tumor growth and angiogenesis that complement those obtained by modern 

molecular methods.

o Multifractal analysis is also used as a predictive and a powerful tool in image analysis for the prediction and 

progression of  cancer 

o This feature allows the description of  structural features from both global and local and points of  view.

o The main idea behind this is that the complex and irregular structures which exhibit dynamic behavior are 

treated as multiple fractal subsets at different scaling factors and their behavior at different scaling are studied. 

o Unlike the generated fractals which are self-similar even at different scales, tumors donõt have the same behavior
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ü We appliedsuccessfullythesemethodof angiogenesis,fractalandmultifractalanalysisto threedifferent

casesof mousewith tumour,strokeandhealthyin cerebralregion.

ü This demonstratesthe future potentialapplicationof the enhancedOCT-A mapof microvasculaturein

mousebrainfor studyingsmalltumours(~2Õm)andstrokestudies.

ü The parametersobtainedfrom thesestudiesagreewith the literaturewith an increasein the fractal

dimensionalvaluesprovingthat tumouroccurredbut still moredetailedstudiesareneedto quantifythe

exactandaccuratebiologicalchangesin accordancewith thefractalanalysis.

Conclusions
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ÅMultifractal analysis for 

generalized dimension 

(D(Q))

vs arbitrary exponent set 

(Q) on the left column, 

ÅGraph f(ǟ) vs ǟ (middle 

column) 

Åf(ǟ) vs Q graphs are plotted 

on right column for 

Glioblastoma (GBM) 

Progression dataset for 3,8 

and 14 days from top to 

bottom respectively
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