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�er2 recornize� nnly in the seventies (3,�}. ��t to its 

neurolosica! �ise2se (5,G,7,C). In contrast to t�e 

concE.rn:_n9 tissue co,:;r,osi tio:1 can J�e go.inec: ;:;v usi,ir 

cl inice. l / nourolo�;ic2.l and ne1.;.ror2( iolog icc'.l c�:c:r..inc tion. 
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cc:ses of surc:;ically rer-:ovcd 1)rai:1 er spinal cCird tT:·ors. 'I'�1e 

e;:a,ünc::tio:1s \·e:rE:: carriec� out on 0,15, 0,5 2.nd 1,� ?ssli:: 

�a�nets respactivaly. In all c�scs thc spi�ccho ss�uence 

(S::) \72.S chosen \rith r-2r:ietiti0n tir·.e!: (T!�) cf 500, 2000 

recpectivLly 30)0 ms2c. and echoti□e (�E) of 43, CE nnd 120 

nsec •• A�aitionally □ultiechossquence (10) was use� in 

p2tients cufferins frc□ �rain tu�ors �or mo�E d2t2.il2� 

tliffE:renti2_tior„ cf t i1e: v2.rious tizsl1C structures i:1 orr-
1
cr -=o 

i�crease ttc ��ecifity of this rncthod. The slicc t�ickn��� 

•,,_:2.s 5 tc 10 ;-:-,r:1 1 t'lC :.2triz 2.5G. The slice-orient2.tj_on '.73.S 

usu2lly a;:ial arc'l fro:1t.:l, ccc.:i.sionc:J.ly also co:cor.,-�,-. 

T2.l:les 1 c:. a.nd 1 :) list the '.7arious oisease-srou))S ·.·:i eh 

�,'::rticular n:s;_)ect to t:,o�e cc:.ses in 'v.'i1ic;1 the :'.T". ::.�::-:o,_:-rt'..·,l�y 

?rovidee af{iticnal infcr�aticn rEspectivel� leaf �c fi�al 

3.1. I!ultipl8 Sclerosis (E5.) 

Thirt: 1 fiv3 ?itiants ��ve hcen inclu�cf; acccrdinr tc the 

2 ) • 

(':'2-\•,ei�:!�te(, i-:.T 232•j ns�c., �:::: 30 r,1sec.) • .  --..ccor(i::� to 

va=ious aut�ors (12,13,14) thc sensitivity for c�re�=nl 

cc.11yc:!lin.:?. tin�· lc�ions is 85 t. In C'J.' ,scc:.n plaqee� c2.n :Je
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vi::;ualized only in 2() to :?C• % of ckfir.itE: Ms, even after 

(15). Thus, it S(:e:;s rei:.Jistic to c'cm2.nc?, t.::.2t ,ff:I hc:s to bc 

inplenentec' in diasnosin� ::;,; in p2rticular, i;1 i'."cJticnt::;, 

•,.·ho c..o no:: revc,,?.l r.�ulti:_::lc J.csions by cc:re::t:l clinicnl anr1 

clectrc::bysiolos-ic2.l e;:c.�·,i:-:.aticns. In 9 cut of 17 pntiGnts 

:'..eve:l of probc.:l::ilit:/ of U: (11) \-,2.s �·2ine�1 r,:cssiblc hy I:RI. 

3.2. E'riin-tnncrs 

1 -cou .. c 

our se:!:'ics, t::c 

specificaticn, rcs�ectively {iffere�ti�t�cn of nccrocis, 
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I'ot,rtecn :_:,c:.tie:1ts ·.:are e:-:2.rr.inc.:-. Seven snffE.re::c� f::-0:.1

l,i.r"'.::olcsic2.lli ic'sr:tified &s c:.s�:::-ocyto:-.12. 

,. 
'-

cor0n2.ry a:-1r a::i.:l vic.-:s. :::::, �cccrc .::nce: to oths::.· <'....it::o:::-s 
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Presentc� rs�ults give evidence, that �RI is of little valuc 

in pa tients ',.'i t:-i Parl:in!::.on di se2se. 

3.5. ���ctrop�ic lateral sclorosis/spinocerebellar 

I:o spE:cific finc}ir.c:; could be visualized by 1-if:I. 'l'hose 

atrcp�ies, which were visible in CT sc�n, particula�ly in 

the pcntoccrc!::ellar reqion, ,;ere to be seer: equall�1 in !'..:-.I. 

3.6. Vascul2r diseas� 

Ceretral infarction cculd le vis�alized e�ually in bot� CT 

sc2.n G-.:1C: ::r:.J:. ::::,ecause of less artcf2cts il br.:i.i::stE:.1 

in�arcticn coul� te hetter secn ar:d ju�q�� in its e�tent in 

��I t�an in cm scan (22). In vascula::::- �iscase a 6isn6vant2ge 

of !TI is the inai:ility to c:ifferent::.2te recent i:ifarction 

frorri cl,:: lac1.:na::::- isc:1e.r;ic lesicns ( 2 3, 2 4.). 

Four patients �it� arterio-venous malformations were 

e;:arür:cc. I:1 toth r:1oc,ali ties, CT scan 2.nd lT:I, t:i.ese lesior;s 

Cf t1:o spim:. l Gr.g io:-.,a:: only one t·:c:s öetectec by C�' scan. 

i :ul-:iple :Cone ir.f:arctions .:!:::c:uirec: cur-ing c°'.ee�) se2. c i vir.<;, 

3. 7. Inf la:-:i.matO:!:":{ lesions of thE C:�S

c;:peri:"'.'.sr.tal J:;rc.:ir. 2.bsce�s, t!:at ·:r;. r.1ay bE. nore sensitive 

ana s!)ecific to the early stc:se of infections than the CT 

scan. !'.='-.LL et al (26) desc::-ibed the :i.:U ap:::;ear2.nce cf 

ab�cess 2nc:. incHc�tes a r,cter.tial value of :r�I to evaluate 

,1 
1 
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abscess cutside of C!lS 2nc: spine:.. ,'l.not:icr rcport ( 27) stress 

the importancG cf U1::!: in sr,:inal abscess. 

�ocently different case rarorts were published dealing ��th 

I:?. ir:iaging in !':eurc-Eehcet ciscc:1se, cere::brcl to;:oplc? sr:iosis 

etc. (23,29). The se=-isitivit�, cf l:!\I in identifyi!'1c; ir:fe:.cted 

lesions \·:i thin the brninste� and tempornl lcte becar.e 

2.pp2,ren t. Il� contr.:i st agen ts tha t cross the blocc. �enins-cnl

tarrier shoulc yielc inages cenonstrating abnorsal 

enhance:--H,:·nt of the sui.:iarachnoid spaces in chronic 

r.1eningitis. !·i!:. r:.ay prove nore sensitive to sub�1ural e:r:�:lE,rna 

than �{-rax CT, which i s not eas i ly be d i ff erentia ted front 

chronic sub,kral her:1ato171c1 l:y rm::r.. In conclusion, :::U cf 

infections withi:1 the C�S seems to be becc�e cne of the �ost 

pronisins Cilfability cf t�i2 techni�ue in the future {30). 

3.8. Space occupyin9 SFinal lesions 

�hrough the three-diner.sional i:-:lc:ging of r-:F. tonogrc:.phy the 

cranio-caudal extention of the spinal lesions in all 19 

e�:a,;iined patients could ::ie cefined more e;rnctl�, th2,r. be the 

other neurora.cUological meU:oc:s. 'I'his ar,:plies particularly 

to intr�□ed�llar lesions, r�srectivcl�• tumcrs. The spinal 

c;lior.:as are visu2.l ized b�, T:2 ·.:eighte:l sec:uence ,.,i th high 

sic_:-ncl intensity (?i9.5); additionell:' c�:ctic ;:-ierts can be 

fiffere�tiated easily an� ex2ctl� �rora solid intrene�ullar 

lesions. In 5 cut of 8 ?aticnts suffering fron intranedull2r 

tunor only r::r.r enat-lcc a definite cifferentic:tion fror:i 

syringo□yelia. In thoEe cases suffering frorn extra□e6ullar 
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tunors ( 4 r:1enin� �0,,12.s, 3 neurof ibroni"l s, 2 netastas is, 1 

ly�phosranulo��tosis an� 1 lipo�a) no additional infor�ation 

could be s:·2 ineC. by ! ::::1 v,hcn co:np2rec to er:: scan.

3.9. 3rRin 2nd s�inil cord injuries 

Out of 1 f e::a�.üned :_:;at.ie:1ts of tl:.is group in t;1rce a 

posttr2.urr:2tic syrinqcmyelia coulc 1.je proven o.-ily by !:P.I, as 

it was the case in t�o wit� a br�inste� contusion 2nd i� one 

ad�ition2l a�pect could be elicite�, but, at this place, the 

e�tre□ely hi�h sensitivity in v�sualizins chronic sub�u�al 

hesa to:,,c-. sliculc be stYsssec1 ( 31 ) • 

3.10. Develcpreent fisturtances 

l\ll nine cases 1.1i th ��1rin�o::yelia •.-;erG ;:,rcvsn by r::eans of 

m2lforn2tion. Three intr�medullar cysts \!ithout siqnificant 

(iste�ticn cf the cord �ere un{etectatle �� CT scan and 

be::cause c-Z t!1e c:.i:':fe:rent sisnal l:e:1avicur in '.<:'1 anc': 'T.'2 

3.11. Intervertebral f�sc 6ise2sc 

Intervertebral disc �escn�rEtion is cta=actcriz�� b� 

�ecreas� of si�n2l inte�sity in t�e T2 �eig�tc� i�2se. ��G 

c�served chansc in 71 a�� T2 values of ths nuclecs is in 

�sreoc,cnt ,.-.,it21 the :::-eductio:1 of ·--:2.tcr ccr,tent l:nor.,:n to cct:.rr 

w i th a<
0
;e. Intcrvertel,r2. l d i sc C'. i � ea!': e wi th hernic. ticn i s 
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CE:r:,onstr�ted !Jy i,R-!1ich rccclutior. snrfc:.cc coil ir:ict9ins 

r::rovidins infc::-r.ation co�1p2.ra'.">l� to C'::' er ;nys,losrapr:y in a 

cor::pl<::tely noninvi'!si ve r:i.:.nner. Thc advantagc of 1::'.n i s the 

si�ultanecus, sctgittal sectioning not only cf tl1e affectc� 

r..is'.: but c::lso the visualize.tior. o:f the upper anc: 10'.·JGr 

disJ�s. 

t:i th ac"!-✓2.:1ce:s in ::!:-tec�moloc:;y t:1at ;?rovic1e thinner secticns 

2.nd ir.1pr8ved E'/1-� ratio, t'.:.e �::,ro:ÜG'."'1s im'olving spGcifity anc'.

accura te localization of ci isk hcrnia tion :-:iay overcorr:e. ;s1 

ray ttcn dispeace CT as the preferrcd primary ncninvasive 

�iasnostic tech�iquc for evalu�ticn of lunbar spin2 

interverte::-:::-21 cisk c:isease-. 

4.DISCUSE'IO!J

�'he mcst inportant dor::2.inc cf ;:.r.-tonoi::;raphy are dis2nses of 

the Cl7S. '!.'he !-,iqh scnsi ti \'i ty bu t also specif i ty in 

detectin9 pathological lesions is described by nany �uthcr� 

(5,6,32,33). In visualizins �enyelinating lcsions, 

particulerl�, the ,1a�ues of multiple sclercsis �� to�ogra�hy 

is t�1e r:.ctJ-:o::l o::: cr_oicC= (.J,12,13). It is t:w first time that 

t!-le natural cour!=c of t:1is c.i:c:e:.:ise ce.:i be c.ccu::iented and

f ol lo\·:ec: u�:i c losely. l:.l thous�1 neurop2-tholo«;: ical correla te�. 

lacl: so far one cf thc r.,cst ;;;ror.:isir.g i;:erspectives t:ü<]ht :Je 

the possibility to differcnti�te ola fro� reccnt fcci. 

Furthernor�, tl:e carly c.ia.�,nosis r:iic;ht lead tc 2. neu 

on t:1erapy. 

. .,_ 
.l:TI?c.C L 
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�rain tumors are 2.lso vis'.12.lizcc: ty I'.R tonogr,'lphy i.,,ith a 

hi0hest scnsiti�ity. An cnormous advantages is the fact that 

t�ore are no artefacts in te��orcbasal lesions and procesEes 

lccated in t�E post2ricr fossa (3�,35,36). The size ana 

extension of the tumors can he �e?icted preciscly thrcu�h 

the ttreefine�sio�al im&�ing, its relaticn to healthy brain 

structures c.:in be j ucscc:, in i:artict:.lar in vie\l of s11r0ical 

intervention er =a�iation thcra�y (37). � �urther 9ro�ising 

�=-crspective seems to r.>eco::1r, t�E:: [)Ossihili ty to c1ifferenti2.te 

bet 1.-,e0.n tu,ncr recurn�ncy ;:rnc1 raciation necrosis ( 2e). I!1 oL:r 

cEses t�e specifity - 20 to tistolcgic�l pre�iction - �2.s 

sc:.1d:c;,., less by ;.:.2r than n�, C? scnn. I:1 usin�· rnult:i.ecJ:o 

sequences a i�pact cn fiffcrentiation of various tissue 

structures should be achieved. �eside hy�rogcn-spcctru� 

other spectra ·,·.1ill !)e utilized i:1 ft:ti.1re tir::e. i?ir.�lly t:-:e 

superior differenti3ticn cf tuso::::- ... .  1..1.ssue f ror.1 perifoca 1 

eoer:w. J-:.y usins para:.icic:nctic cont::::-ast :nateri2.l should be 

mentione0. ( 3 9). 

Ir. epileptic ;,:,atie:1ts ::n. tonor;r2ph:,, :üght c isplc-.y a J::ic;her 

sensitivity, in particular, �ith regar� to lEsions of the 

scan - is the invisi::iilit:, cf ca.lcific.J.ticr.s hy r:�I. '.-:e r:2.v0 

iE12,c:-ing net!1oc: fc:::- �tcrectc.ctic proceäures in pc:-.rkinson 

syn�rona, epileptic �eizures and Even biopsy of suspected 

tur,1crs (14). 
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1'.ccordin,; tc CAVIDSO!: et a 1 ( 3 0) in: lnnrr:D. tory lesions can �e 

visualizec ty r;r:r at the ver:; carly st2.gc. This o.p;_)lies 

particularl'.,' to tenpcral lesicns in herp€s sinple:: -

encep!,alitis 2nc ::.:i::-c.inst2m e:1c2pl,alitis \;hiC:h w<:: fail very 

often to Cetect 2arly be C7 scGn. 

In spiP-a l ccrc� lGsicns the sensi ti vi ty of i ::=: tci,:ogr2.;'.)hy 

exceeds by far that of c� scan a�d �yelosra�hy, t�e �ost 

irportant afvantages being the fact th�t contrast □2terial 

nceds not to be instillef int=attecally any�ore. T�e high 

c.iscrir:1ination 2. llm,s to c'l.ifferentinte e;:tra- fror,

i�tra□e�ullar lesions, further�cre cystic frcm solid 

intra�e�ullar lcsions. It is for the first ti□e that 

syringcmyelia can be visuali=ed �irectly. Interverte�r2l 

{isc-degeneraticns �re characterizee by decrcase of signal 

inter,sity in t!"·-e T2 v:eighted ir:12.se. Em,ever, in lu:nbar disc 

prol�ps disease, CT scan display so far, still a �i5her 

specifity, althcuch the intraduction of surface coils vill 

render the Y� tonogra?hY to an equal or evan supericr 

inagins nethod (41 ,�2). 

Su��arizinr it shoul� be state� th2t, �ccor�ing to our 

c:periE!!'iCE c.:1d that of v2ricus aut:1ors, C'I' sc&n t1ill r:ot :)e 

indic2.ticns. '.::'he nonin\'2.si veness a!1,_: lac): o:: r2-c_ic"\tion 

c:anc_;ers undcrscore t!:G supcrio:?:"i ty of t:P.I. rurt}1er:-::orc, r.o 

biological d2mage have becn obscrved so far in p2tients 
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e:z<.1r..ir1ed D)' !'.R t0,1oc:;rap:1y -.,,i th :12.gnetic L„eld strcngth of 

2,0 T 2nd used raaiofrequency. 
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200 patients with a wide spectrum of CNS disorders were 

evaluated by magnetic resonance imaging (MRI); the results 

were compared with conventional neuroradiological 

techniques, including computerized tomography (CT). MRI 

proved to be superior,, showing the highest sensitivity, 

particularly in white matter diseases and lesions located 

within the temporal lobe and posterior fossa. Some 

disadvantages for MRI have tobe conceded in respect to 

specificity. The use of modified sequences and paramagnetic 

contrast material will improve this in future. Spinal 

lesions can be visualized in their craniocaudal extension 

and localization. Cystic and solid intramedullary lesions 

can be differentiated with high accuracy. Finally, the 

non-invasiveness of this neuroimaging method should be 

mentioned particularly. Thus, for a variety of CNS-lesions, 

MR tomography is already the most important 

neuroradiological method. 



/
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Legends 

Figure 1: Characteristic changes of MS-plaques: multiple 

abnormal areas with increased signal intensity in 

periventricular regions and within the white mat

ter (SE, TE 2400 msec., TE 120 msec.) 

Figure 2: Median-sagittal MR-image of a patient with occlu

sive hydrocephalus: in T2 weighted image a lesion 

with high signal intensity can be seen within the 

upper brainstern corresponding to a glioma, CT scan 

being negative. 

Figure 3: Axial T2 calculated image of a metastasis of a 

hypernephroma, located within the posterior part 

of the corpus callosum: fingerlike edema (�) 

solid part of tumor <Vl and central necrosis <➔) 

can be easily distinguished. 

Figure 4: Axial T1 weigthed image (TR 500 msec., TE 40 

msec.) shows precise location of arteriovenous 

malformation within the right parietal lobe: 

typical serpiginous region of absent signal. 

Figure 5: Midline sagittal SE scan of the spinal cord 

(TR 1500 msec., TE 80 msec.): intramedullar 

area of increased spinal intensity corresponding 

to a glioma of the medulla. 



Table 1 a 

MRI IN 200 PATIENTS WITH VARIOUS DISEASE OF CNS 

DIAGNOSIS 

MULTIPLE SCLEROSIS 

BRAIN TUMORS 

EPILEPSY 

PARKINSON SYNDROME 

S.p. STEREOTACTIC OPERATION

HEMIPARKINSON 

AMYOTROPHIC LATERAL SCLEROSIS 

SPINOCEREBELLAR DEGENERATION 

CEREBRDVASCULAR DISEASE 

INFECTIONS DISEASE 

N 

35 

32 

14 

6 

4 

8 

14 

7 

ADDITIONAL INFORMATION THROUGH MRI 

9 

2 (BRAINSTEM GLIOMA, ASTROCYTOMA) 

4 (TEMPORAL LOBE LESION, ATROPHY) 

5 (IN Cl SCAN ONLY l LESION VISUALIZED 

NONE 

NONE 

NONE 

2 (ARTERIOVENOUS MALFDRMAT[ON, BONE INFARCTION 

2 (BRAINSTEMENCEPHALITIS, EPIDURAL ABSCESS) 



( 

Table l b 

MRI IN 200 PATIENTS WITH VARIOUS nISEASE OF CNS 

DIAGNOSIS 

SPINAL SPACE 

OCCUPYING LESION 

INJURY (BRAIN, SPINAL 

CORD) 

DEVELOPMENT DISTURBANCE 

(SYRINGOMYELIA) 

ARNOLD CHIARI MALFORMATIONS 

CERVICAL MYELOPATHY 

DISCOPATHY 

OTHERS 

N 

19 

18 

9 

15 

19 

ADDITIONAL INFORMATION THROUGH MRI 

5 (INTRAMEDULLAR LESION) 

5 (3 SYRINGOMYELIA, 1 TEMPORAL LOBE LESION, 

1 BRAINSTEM) 

3 (SYRINGOMYELIA) 

CT SCAN STILL SUPERIOR 



Table 2 

MULTIPLE SCLEROSIS: CT AND MRI FINDINGS 

(N = 35)

DIAGNDSIS MR POS. CT POS. 

DEFINITE 18 18 6 

PROBABLE 8 6 2 

SUSPECTED 9 3 -



Table 3 

DIFFERENTIAL DIAGNOSIS OF PLAQUES WITH HIGH SIGNAL INTENSITY 

IN MR TOMOGRAPHY 

- MULTIPLE SCLEROSIS

- BINSWANGER DISEASE

- ACTIVE HYDROCEPHALUS 

- LEUCODYSTROPHIA

- LACUNAR INFARCTION WITHIN THE

WHITE MATTER
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