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Diffusion Kurtosis Imaging in Diagnostics

of Brain Glioma Malignancy

Tonoyan A.S., Pronin I.N., Pitskhelauri D.l., Khachanova N.V.,
Fadeeva L.M., Pogosbekyan E.L., Zakharova N.E., Potapov A.A.,
Shults E.I., Bykanov A.E., Yakovlenko Yu.G., Kornienko V.N.

N.N. Burdenko Neurosurgery Institute, Moscow, Russia

Llenb uccnepoBaHus: OLEHNTb BO3MOXHOCTU NP dy-
3MOHHO-KYpTO3UCHOM MPT B AnarHOCTMKE 3110KaYeCTBEH-
HOCTW TNINOM.

MaTtepuan u metopbl. B mnccneposaHve BKIOYEH
61 naumeHT (27 (44%) rmunom Huskon, 14 (23%) rnmom i
n 20 (33%) rnvom IV cTeneHn 3nokavyecTBeHHOCTH). ABCO-
JIIOTHbIE M HOPMAJIM30BaHHbIE NapamMeTpbl ANDODY3NOHHOIO
TeH30pa (cpenHas, akcuanbHas 1 pagmanbHas anddysus,
dpakLMOHHas 1 OTHOCUTENbHAa aHn3oTponus) n anooy-
3MOHHOI0 KypTO3uca (CpefHuin, akCuasbHbIi 1 pagunasb-
HbIi KYPTO3KMC, KYpPTO3WUCHAs aHM30Tponus) Obinn cpaBHe-
Hbl MexXay Hanbonee 310Ka4eCTBEHHLIMM y4acTKaMu rMoM
pas3nnyHon cTeneHu 3nokadecTBeHHocTn (p < 0,05, Ttect
Konmoroposa-CMupHOBa).

PesynbtaTtbl. Mexay rMoMamu BbICOKOW U HU3KOW
CTEMNEeHN 3/10Ka4eCTBEHHOCTY BCe AN DY3MOHHbIE Napame-
TPbl, KPOME abCONIOTHLIX GPAKLUMOHHON 1 OTHOCUTENBHOW
aHM30TPONUU, OTINYANINCL CTATUCTUYECKM 3HAYMMO, @ MakK-
CUMasibHble YYBCTBUTENBHOCTb M CNeuMdUYHOCTb Oblnn
nofly4eHbl AN HOPMaNM30BaHHbIX CPEeAHero KypTosuca
(85,19 n 85,29%) n pagmanbHoro kyptosuca (85,19 u
85,29%). Mexay rmuvomamum Il n IV cTeneHn 3nokayect-
BEHHOCTM Bce AMD@PY3NOHHBIE NapaMeTpbl, Kpome abco-
JIIOTHBIX M HOPMaNIM30BaHHbLIX 3HAYEeHUN GPaKLMOHHOWN
N OTHOCUTENBHOW aHM30TPONUX, OTANYANUCL CTaTUCTUYE-
CKM 3HA4YMMO, a MakCMMasbHbl€ HYyBCTBUTENBHOCTb U CMe-
UMOUYHOCTb Bblv NoslydeHbl ans abCoNoTHOrO CpeaHero
kypTo3uca (92,86 n 90,00%). Mexay rnnomamu Il n rmmo-
MaMK HU3KOWM CTENEHU 3110Ka4eCTBEHHOCTN CTAaTUCTUYECKM
3HAYMMO OTIMYAINCb HOPMANIM30BaHHbIE CPEdHWUI, akCcu-
anbHbIN U pagmanbHbIi KYPTO3UC, 8 MaKCUMaslibHbIE YyBCT-
BUTENBHOCTb U CNEeUMPUYHOCTb Obinv NONyYeHbl AJis HOp-
Ma/IM30BaHHbIX CpenHero kyptoauca (77,78 n 78,57%)
1 aKkcuanbHOro kyproauca (77,78 n 78,57%).

3aknioyeHue. B auddepeHumaummn mexay rpynnamm

napameTpbl Andody3noHHOro KypTo3uca nokasanu 6osnee
TO4YHblE Pe3ynbTaTthl MO CPABHEHMIO C napameTpamun and-
(bY3MOHHOro TeH3opa.

KnioueBble cnoBa: anddy3nOHHbIN TeH30p, aAnddy-
3MOHHbIN KYPTO3UC, IMNOMa, 3/10Ka4€CTBEHHOCTb.

* k%

Purpose. To assess the diagnostic efficacy of diffusion
kurtosis inaging in grading of brain gliomas.

Material and methods. Absolute and normalized to the
contralateral normal appearing white matter values of diffu-
sion tensor parameters (mean, axial and radial diffusivities,
fractional and relative anisotropies) and diffusion kurtosis
parameters (mean, axial and radial kurtosis, kurtosis anisot-
ropy) of tumors were compared in the most malignant solid
parts of 27 (44%) low grade gliomas, 14 (23%) grade-Ill and
20 (33%) grade-IV gliomas (p < 0.05 significance level,
Kolmogorov—Smirnov test).

Results. Absolute and normalized values of all diffusion
parameters (except of absolute fractional and relative
anisotropies) were significantly different between high and
low grade gliomas, and maximal sensitivity and specificity
were found for normalized values of mean kurtosis (85,19%
and 85,29%) and radial kurtosis (85,19% wn 85,29%).
Absolute and normalized values of all diffusion parameters
(except of absolute and normalized values of fractional and
relative anisotropies) differed significantly among grade-lll
and grade-IV gliomas, and maximal sensitivity and specific-
ity were found for absolute mean kurtosis (92.86% and
90.00%). Only normalized values of mean, axial and radial
kurtosis were significantly different between low grade and
grade-lll gliomas, and maximal sensitivity and specificity
were found for normalized values of mean kurtosis (77.78%
and 78.57%) and axial kurtosis (77.78% and 78.57%).

Conclusion. Diffusion kurtosis imaging demonstrated
a promising potential to differentiate among glioma grades.
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