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BACKGROUNDBACKGROUNDTumorsTumors inf i l t rat ing highly funct ional structures l ike     inf i l t rat ing highly funct ional structures l ike     sensor imotorsensor imotor and language cort ical areas and pathways cause a reorganizat ion        and language cort ical areas and pathways cause a reorganizat ion        of of cort icocort ico--
subcort icalsubcort ical functional maps Mechanisms of cerebral plast ic i ty take place a .       functional maps Mechanisms of cerebral plast ic i ty take place a .       s a resul t of surgical removal of lesions and determine a remode           s a resul t of surgical removal of lesions and determine a remode           l l ing of  l l ing of  
neuronal c ircui t ry which correlates to cl in ical evolut ion Pr iv ,     . neuronal c ircui t ry which correlates to cl in ical evolut ion Pr iv ,     . i leged tools for studyingmechanisms of cerebral plast ici ty are         i leged tools for studyingmechanisms of cerebral plast ici ty are         funct ional MRI  (funct ional MRI  ( fMRIfMRI)) and and 
cort icocort ico--subcort ica lsubcort ica l electr ical st imulat ionmapping ESM   ( ).electr ical st imulat ionmapping ESM   ( ).
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MATERIALANDMETHODS  MATERIALANDMETHODS  We retrospect ively analyzed cl in ical data of pat ients      12  (5We retrospect ively analyzed cl in ical data of pat ients      12  (5♀♀ 88♂♂)) mean age,   49 (30mean age,   49 (30--65) 65) y o.y o. operated onwith the aid of.,       operated onwith the aid of.,       ESM. ESM. The The 
preoperat ive cl inical preoperat ive cl inical -- radiological evaluat ion included determinat ion of hemispher ic do      radiological evaluat ion included determinat ion of hemispher ic do      minance for speech neuropsychological assessment Boston Diagno  ,  ,  minance for speech neuropsychological assessment Boston Diagno  ,  ,  st ic st ic 
Aphasia Evaluat ion and   Aphasia Evaluat ion and   fMRIfMRI Al l pat ients presented with epi lept ic seizures grand mal a.       (2    Al l pat ients presented with epi lept ic seizures grand mal a.       (2    nd part ia l of which complex and simple wi th secondary 10 , 6     4 ,   nd part ia l of which complex and simple wi th secondary 10 , 6     4 ,   
general izat ion in cases Two patients showed motor def ic i ts  2 ).       general izat ion in cases Two patients showed motor def ic i ts  2 ).       and whi le one pat ient hadmild(3/5  4/5 ),      and whi le one pat ient hadmild(3/5  4/5 ),      phasicphasic troubles not hinder ing,   t roubles not hinder ing,   intraoperat iveintraoperat ive ESM: ESM: 
Pat ients harbor ing lesions in or near language areas underwent a         Pat ients harbor ing lesions in or near language areas underwent a         wake craniotomy for languagemapping whi le the others displayin    ,    wake craniotomy for languagemapping whi le the others displayin    ,    g lesions involv ingmotor    g lesions involv ingmotor    
areas were operated on in general anesthesia with the aid of ESM           areas were operated on in general anesthesia with the aid of ESM           for locat ingmotor pathways We obtained   .   6for locat ingmotor pathways We obtained   .   6--month postoperat ive  month postoperat ive  fMRIfMRI in cases 8 .in cases 8 .

RESULTSRESULTSAl l pat ients had inf i l t rat ion of eloquent si tes according to an         Al l pat ients had inf i l t rat ion of eloquent si tes according to an         atomical cr i ter ia and cl in ical presentat ion lesions in langua     (4   atomical cr i ter ia and cl in ical presentat ion lesions in langua     (4   ge areas and   8 ge areas and   8 
involv ingmotor pathways Nonetheless  ). ,involv ingmotor pathways Nonetheless  ). , just had ESM 5/12  just had ESM 5/12  --conf i rmed inf i l t rat ion of funct ional s i tes of which were neur    , 4    conf i rmed inf i l t rat ion of funct ional s i tes of which were neur    , 4    ological ly intact There were .   3 ological ly intact There were .   3 
high grade and low grade   9   high grade and low grade   9   gl iomasgl iomas.  .  Al l pat ients had immediate post    Al l pat ients had immediate post    --operat ive neurological aggravat ion Recovery occurredwith in m  .    3 operat ive neurological aggravat ion Recovery occurredwith in m  .    3 onths in al l of themand      onths in al l of themand      
al l pat ients with a preoperat ive def ic i t improved Nine lesion 3      .  al l pat ients with a preoperat ive def ic i t improved Nine lesion 3      .  s were ei ther total ly or     s were ei ther total ly or     subtotal lysubtotal ly resectedresected on post on post --operat iveMRI At amean FU of .    . .  45 operat iveMRI At amean FU of .    . .  45 
months al l pat ients are al ive and have a KPS         months al l pat ients are al ive and have a KPS         ≥≥ wi th a subject ive improvement of70%,      wi th a subject ive improvement of70%,      QoLQoL FACT(FACT( --G FACT, G FACT, --B for of them)  7  .B for of them)  7  .

DISCUSSIONDISCUSSIONThere aremechanisms of cerebral plast ici ty taking place before        There aremechanisms of cerebral plast ici ty taking place before        the treatment of the lesion and both in an acute stage and at d             the treatment of the lesion and both in an acute stage and at d             istance from  istance from  
surgical intervent ion This could be explained by the fact that .         surgical intervent ion This could be explained by the fact that .         sensor imotorsensor imotor and language funct ions seems to be organisedwith in mult ip le pa         and language funct ions seems to be organisedwith in mult ip le pa         ral le l networks . ral le l networks . 
Beyond the recruitment of areas adjacent to the surgical cavi ty         ,Beyond the recruitment of areas adjacent to the surgical cavi ty         , the long term reshaping could be related to progressive involve         the long term reshaping could be related to progressive involve         ment of remote regions within     ment of remote regions within     
the hemisphere  the hemisphere  omolateralomolateral to the lesion and of the      to the lesion and of the      contralateralcontralateral hemisphere However mechanisms of compensat ion are l imited On. ,     . hemisphere However mechanisms of compensat ion are l imited On. ,     . e of such limi ts is that      e of such limi ts is that      
reorganisat ion seems to bemore ef fect ive in secondary than in p          reorganisat ion seems to bemore ef fect ive in secondary than in p          r imary areas as for SMA Moreover i f a damaged area is compens ,   . ,      r imary areas as for SMA Moreover i f a damaged area is compens ,   . ,      ated by another region a   ,  ated by another region a   ,  
les ion of th is newly recrui ted region wi l l induce a permanent de          les ion of th is newly recrui ted region wi l l induce a permanent de          f ic i t as i t is the case for dominant,        f ic i t as i t is the case for dominant,        insuloinsulo--opercularopercular gliomasgliomas On the other hand surgical.     ,  On the other hand surgical.     ,  
resect ion should avoid infr ingement of an eloquent st ructure i f         resect ion should avoid infr ingement of an eloquent st ructure i f         i ts compensatory  i ts compensatory  area s(area s( is are not per fect ly funct ional Taking into account these d)  ( )   .     is are not per fect ly funct ional Taking into account these d)  ( )   .     ata ata 
may guide treatment of cerebral     may guide treatment of cerebral     tumorstumors in eloquent areas and be useful for def in ing prognosis and reha          in eloquent areas and be useful for def in ing prognosis and reha          bi l i tat ion programs . bi l i tat ion programs . 
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Abbreviat ionsAbbreviat ions: : SMASMA--SupplementarySupplementary Motor Area ; Motor Area ; PMAPMA--PrimaryPrimary Motor Area ; Motor Area ; PSAPSA--PrimaryPr imary SensorySensory Area;Area;SupraMSupraM gygy--SupramarginalSupramarginal gyrus; gyrus; HGGHGG--HighHigh GradeGrade Gl ioma; Gl ioma; LGGLGG--LowLowGradeGrade Gl ioma; Gl ioma; CPSCPS--complexcomplex part ia lpart ia l
seizuresseizures;; ;; SPSSPS--simplesimple part ia lpart ia l seizuresseizures.; .; CSCS--centra lcentra l sulcus.sulcus.
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EarlyEarly af ter af ter tumortumor removalremoval ESM ESM 
locatedlocated twotwo new new redundantredundant
motor motor si tessi tes, , forfor foreharmforeharm and and 
handhand. . ThisThis phenomenonphenomenon
corre latedcorre lated withwith a complete  a complete  
postoperat ivepostoperat ive motor motor recoveryrecovery..

A 42 A 42 y o. .y o. . ♀♀ withwith CPS and  CPS and  impairedimpaired dexter i tydexter i ty and 4/5 and 4/5 
motor def ic i t of L    motor def ic i t of L    handhand forfor grgr I I ODG .I I ODG .

A 50 A 50 y o. .y o. . ♂♂ withwith
SPS motor, 3/5  SPS motor, 3/5  
def ic i t of R   def ic i t of R   handhand
andR  andR  
hypestesiahypestesia//
dysesthesiadysesthesia
forfor grgr I I ODG I I ODG 

F.arm

EarlyEarly af ter af ter tumortumor removalremoval
ESM ESM locatedlocated a new  a new  
redundantredundant motor si te  motor si te  forfor
R R handhand. . 
A 6A 6--month month postoperat ivepostoperat ive
fMRIfMRI revealedrevealed a a largerlarger
motor motor act ivat ionact ivat ion on L PMA   on L PMA   
togethertogether wi thwi th new new act iv i tyact iv i ty
on L SMAand insula    , on L SMAand insula    , whichwhich
corre latedcorre lated withwith
postoperat ivepostoperat ive improvementimprovement
of motor def ic i t   (of motor def ic i t   (f romf rom 3/5 3/5 
to4+/5).to4+/5).
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