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INTRODUCTION

Current trestment of chil drenwith advanced acutelymphoblestic leukemia (AL L) hesdrametically improved the outcome: Under employment of the prophyladic CNS-direted intensive chemathergpy;,
uchasinrathecal metharexate (M TX) injection, subsaguent chemothergpy-rd ated encephal opethy hesbecome a.concarn. Chemothergpy-rdated encephal opethy mey show regions of hyperintensity in
whitemetter on T2-weighted megnetic resonance (MR) imeges Magnetization transfer (M T) imeging and megnetization trandfer ratio (MTR) hisogramandlysis of thewhdebrain aretechniquesthet are
sasitivetothe presenceof mydininthebrain and thet hesbeen proved to beavery feasible method to eval uete miarosoopic perenchymel chengeswhicharenormlly gppearing on convertiondl MRI
ssuences|[1-4]. The purpose of thissudy isto evauete thefeesibility of whdebrain M TR histogramardlysisin children reoa ving chemothergpy for ALL.

METHODS

Thisprogpadtivestudy condstsof consecutive 10 pediaricALL petients (3 femaleand 7 mele 0- 16 years-dd, meen 6 years-dd). MR examinations of thebrainwere pafarmed befareand efter
chemathergpy for these 10 petients ona SgnaHarizon (Genard Bledric Medicd Systems Milwaukes Wis) 1.5-T unit equipped withaquedrature transmitirecsive heed call. Pre-chemotharapy scasware
performedwithin 1 day beforegart of chemotherapy for AL L. Pogt-chemothergpy sScanswereperformed 0to 5 (meen 1.8) weeks after thelegt intrathecd injection of MTX. MRimeging consisted of
routineconventiondl ssquencesand M T seguences. Routine convertiondl ssquenossare T1-weighted axid imeges, fest soin-echo T2-weighted axid imeges, and axid fluid attenuated inverson recovery
(FLAIR) imeges Al routineseguencesare3 mmdicethickness 1 mmdiceintava and 22 emfidd of view (FOV). Routineconvertionrd MR imegeswereevauated by neuraradidogigtsfor pressnce of
abnormdl sgralsinwhitemetter. M T imeging was paformedwith athree-d mend ondl gradient-echo pulse sequencewith parameiersof 106 ms/ 5 s/ 1 (TRITE/NEX) anda12° flipange A metrix of
256 x 256wes usad for atatd of 24 setionswithasedionthicknessof 5 mm. Thefidd of view was 22 cm Two consscutive sis of axid imagesweredbtainedt thefirg set withtheradio-frequency (RF)
seuration puiseonand thesscond with the seturation pulse off. A sinc-sheped RF seturation pulsewith an averageffiddintensity equel to3.67 x 108 T wesapdlied a afrequency 2 kHz bdow weter
resonance[5). Imege postprocessing was perfarmed on ahomemede PC-LINUX workgation usng 3DVIEWNIX software (Medicd 1mege Processing Group, Department of Redid ogy, Hospitdl of the
Universty of Pennsylvania, Priladd phia, PA). | mage postprocessing condsted of thefdllowing seps Thefirg sep conssted of ssgmenting thebrain fromits surroundings Thiswas dbtained by a
samiautometed method besad onsgrd intensity dreracteridticsof braintissue on M T images, withand without the RF saturation pulse. During the second step, M TR vaueswerecalculated for each voxe
of thebrain, and during thethird step, the dataset of M TR valueswas disdlayed asanM TR higogram The second and third stepswerefully autometed, reguiring no operator interference. Theamournt of
MT wesquentified by calculation of theM TR, defined asfdlows MTR=[1- (Ms/MQ)] x 100(%) MOand Msrgresert thesgndl intensity of anareawith the ssturation off and on, regpectivdy. Thisratio
indcatesthe parcentagel oss of sgrdl intensity atributableto M T. Histogramswerenormelized by dividing by thetatal number of vaxescontained therain. Vaxdswereindudedinthe hisogransif they
hed MTR vaues> 5% (vaxdswithan M TR < 5% were presumed to represant CS- or noiseintheabsance of sgndl). Thefdlowing perameterswere computed from this histogram: thepesk height of the
histogramand the pesk | ocation (M TR va ue carresponding to the peek). Between pre- and post-chemothergpy scans, thepeek height and the pesk location wereanalyzed using paired t-test.

RESULTS

Pesk height vaueand peek locationvaue of dl 10 petientsareshown intable 1. Peek height was Sgnificantly lower in post-chemathergpy scansthenin pre-chemotherapy scans(p=0.002, Hgure 1). Pesk
lacation didn't show significant difference between pre- and post-chemothergpy scans(p= 0.6, Figure 2). No abnormel sgral areawas noted on convertiondl T1-, T2-weghted or LAIR imegesondther
pre- o pos-chemothergoy MR scan

DISCUSSONAND CONCLUS ON

Inthe present sudy, post-chematherapy scans showed Sgnificant pesk he ght decresse of thewhdebrain M TR histogram compered with pre-chemothergpy scan. Conventional MRimeging did nat show
any ebnormd Sgndl inwhite metter ether befare or after chemothergpy. The pesk haight value of M TR histogram has been thought toreflect theamournt of remeining normel brain perenchymaiar vdume
o mydinated whiteretter [6, 7). Inthe presert sudy, decresseof MTR hisogram pesk haght vaue may show lassof myedination dueto damege of digodendrodlid cdllsor adrocytesrdated toMTX
chemathergpy. By normdl deve oping process, peramatersof wholebrain M TR histogramandlysis show peek hai ght vl ue decreases with pesk locati on va ueincresse with age, espedidly inyoung-aged (<
2yearsdd) children[8]. Among these perameter changes; theincreese of the pesk location value over time could beatributed to the process of increesing myeination [9]. However, the decresse of thepesk
height valuein young-aged childrenreflects ancther phenomenon [8]. Rdatively homogeneoudy unmydineted newborn beby brain shows highand nerrow M TR histagram pesk. Thishighand nerrow
MTR hisogram pesk decreasesand widerns by regjonally heterogeneous myeination process[8]. Thisregiondl heterogenaty in myelinetionisacoompanied by aregional heterogenaty inM TR valuesin
thedeve oping brainand adult brain[9, 10]. Thus; thedecresse of M TR histogram pesk heght value can beattributed to inaressing heterogenaity of the mydinating brain. Inthe presert Sudy, thepeek height
vauedeoreasss but the peek location vauedd nat show increeseas sseninthe normdl brain mydinetion process Thechangesin M TR histogram perametersinthe current sudy thus donolikely represent
normel deve oping process In condusion, MTR hisdogramardlysscanshow MTX chemothergpy-rdlated subtiewhite metter changeinALL petierts which may havedinicd inplicationsfor prevertion
of CNSddedfedts
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