Interesting topic

Neuroimaging in child & adolescent psychiatric disorder
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structural brain image Togld pneumoencephalography aainlull oo WaMSMsanmlagld CT
sl eeco 39T MRI inlFlumsdnmnmsrausesaesluniddes g
fumsanmmsinuasanas 1agld functional neuroimaging technique Wy Buwannluil oeco
laun regional cerebral blood flow (rCBF), SPECT, PET, MRS, a8z MEG iuﬁwﬁ’u

Type of Neuroimaging
IBmsAnmmshanuresaues useanilu v riialve) 9de
®. Structural imaging
Humsnmnmemnauresanadludnuarlasiademlvzasauss (anatomical structure)
Usenaumeazlsing sine Usinas Wuedals
loun 0.0 radiography
©.v computed tomography (CT)

®.m magnetic resonance (MR) imaging



. Functional imaging
Humsdnmnmahnuesssaslusuaaaudammemwmeluiiaiacg uasauas
(physiological property) f8819t%1 metabolism %38 blood flow sauﬁv’qmsméauLLﬂammauﬂ’aﬁmﬁv{wu
Tulsaens ""]1(5’ wn .9 magnetic resonance spectroscopy (MRS)
.o functional MR imaging (FMRI)
W.m positron emission tomography (PET)
v.c single photon emission CT (SPECT)
.¢ magnetic encephalography (MEG)
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®. Neurophysiological imaging
winede MmsAnmmsianuasanasiiimshitunhusnasuessiulainsau hemodynamic
LT metabolism M4 neural circuit activity Taal% cerebral blood flow radiotracers (Tuﬁf:ﬁa O labeled water,
133 Xe) %38 metabolic radiotracer (Ad F-fluoro deoxy glucose) MUNIAU
v. Neuroreceptor imaging
BANEHI MIANINMINNULDIFNBILUMUMITATENE ANUNULUUVBIAIFU receptor 130
transporter log1435 PET, SPECT radionucleotides wh luunu ligand ﬁﬁmmmwww\nzﬁmﬁu
neurotransmitter receptor ED) transporter ﬁ%ﬁﬂmﬁgu
. Neurochemical imaging
PNHY MIANEINITHNIULBIFNDI L UM UM ITFUATIEY neurotransmitter Lagld PET, SPECT
radionucleotides ﬁ?ulﬂ%’uﬁué’h precursors %ﬁlﬁl (LA tryptophan, dihydroxyphenylalanine ﬁwulé‘luﬂﬁﬁ%m

290U by *) (enzymatic reaction)
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Normal neurodevelopmental Changes
msdnmmsiasuudasgulaseaeuasniinuasauas (cerebral morphology function)d
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WeNSENIN (pathophysiological mechanism) M ltAalsaludnuasiagu dudalianudaynazsdila
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Cortex - WU USMN@5aNDIMINNA (whole brain volume) %Lﬁuﬁﬂﬂmumﬂwﬁﬂ UaENNALTINUNY
Tuglve WeaglumeiahlsaEeu (w-ow 1)
- supratentorial volume LL®% gray matter %amaﬂﬂmumqslmanLLaz@‘lwaj
- temporal lobe volume ma%amaﬂﬂmnmq
- hippocampal volume %amaﬂﬂmumq
-~ Planum temporale U@ I¥ain@IUIN
- Temporal lobe asymmetrics (esp. amygdala& hippocampus) é’mmmumimljﬂdwﬁ'm%ﬂa
- Hemispheric blood flow shuanannne e uglva
~ T time asymmetrics AARANA cerebrum MUAMINNATIEIUTE
Subcortex ~ WU basal ganglia volume %amaﬂﬂmumq
- basal ganglia asymmetrics MEUNAAUTIENINATIAIULN
- T time asymmetrics T basal ganglia & thalamus
CSF - WU Cortical & ventricular CSF Lﬁ'uﬁyﬂﬂmumq
Others - WuhAeueYATIA o FUMI (31T cerebral perfusion 11 thalamus P1gATIA o FUM
TWUN increase flow ﬁu‘%nm parietal cortex mtm‘iﬁﬁ cc gUmw L'%N‘W‘Ufl occipital perfusion
AWNTEAIMINE 1o 10U WU parietal & occipital flow teuFatuluaudeny o oy
wawEniu frontal activity Fatuiiiaag w 1
- all absolute rCBF (regional cerebral blood flow) L8 metabolism Gi'ﬂumauuimﬁm wan
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- seduwdsnu ATP diaguiy v ohlusswihausnideuasidng e lvg
normal cerebral asymmetry
temporal lobe structure (MRI study)
- normal asymmetries (anterior temporal & hippocampus) AU ’lwnjniwd’m%ﬁﬂiuﬂuﬁ
plaNaYN
- normal asymmetries 28N amygdaloid complex é’mmﬂwqjﬂdﬁé’m‘ﬁw
- planum temporale FLuLaﬂﬁ’ﬂuﬁlﬂﬂIMﬂjﬂ’h
basal ganglia

- putamen ,globus pallidus lt@n wudmudeluainieuen ~ 5-10%

® Current Status of neuroimaging in Childhood psychopathology
®. Childhood onset schizophrenia (COS)
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® (Cerebellum -WUNUININT (volume) AAAIUININ vermis, midsagittal L@ inferior posterior lobe

ftadeey loelufidiunendaanumsled neuroleptic drug (Jacobsen, 1997b)

® (Cerebral hemisphere & ventricles

o W

WU total cerebral volume W& hemisphere UMz LanasaeelitadAty (Frazier,
1996a)

total brain volume L@NAINAIRAMNMTINE b T (Jacobsen e @o’@ & Rapoport owee))ULE
ventricular volume [NMNZUWSIRAMNMITNE ¢ T

total cerebral volume HANFNNUS LUMIATINUINNAY total score Tumsuszidiu negative
symptoms (SANS) 28 NN1Ed1ATY Ad cerebral volume Lan FNNUSHUDIMS negative
(Alaghband-Rad @ «o’ey, NIMH study)

19 reversal in normal asymmetry (MuzNlnainnaude)

M3ANE H-MRS WUNNANUAAUNAUDY frontal lobe AD 80 N&IUYBY N-acetylaspartate
(NAA)/creatine (Cr) ‘Vlzﬂ © MUVDI hippocampal &8¢ dorsolateral prefrontal cortex , white
matter 8N Lt frontal lobe ﬁgu(ﬁlﬁ

msdn PET Lailanassuuiuay uasanumud right parietal metabolism AR

i auditory continuous performance task 1NN COS WAUNTIBNUNULNTANNUANGIN ey
nunguNUNG

® temporal lobe

U31165 temporal lobe Togwmmzusn superior temporal gyrus & posterior segment
Tnajnhindand Fenaiiladensnndinuly adult onset

Tutlagiuseanui temporal lobe volume aAMNlASEANIZAIUYN FaduwusiueIns severity
paslsn Tugefidamunamssne (Jacobsen o)

AM3anagung temporal lobe gray matter. & white matter ﬁzﬁ © AU (’i’lEN’luelu"IdJ oo
Rapoport WU temporal gray matter a0 nUle o % UNNBOUNUD gray matter deficit Tu
superior temporal gyrus)

93§ IUTINNBNULEAIIN hippocampal, amygdala azaaaslunguan uaanwuly
ey L

LNAZIEWUANINUANGN temporal lobe volume MANIILNWABAN (LEUDUUTI TBUBZHEN

213 ialsalalag neurodevelopmental pathway ANl Uu)

® Basal ganglia



~ wengenufiny msuiiadueea3nes basal ganglia

- U310 thalamic area 8084, WH caudate nucleus putamen, globus pallidies wmeﬂmj

- globus pallidus ﬂuwmiwaj Fanugunwusnu neuroleptic exposure, LLazmqﬁL’%mﬂu psychosis,
caudate enlargement Wuraannlasuen typical neuroleptic (Frazier 1996)

— uaflvenenui wulsnesfianadly caudate uaz globus pallidus Tunga childhood onset
maaaszazMNUIsuiauiy control group (Rapoport 1999)

- functional study Iﬂﬂﬁbﬂﬂ WU metabolism (8¢ blood flow 92aA&4 bu basal ganglia WLy low
metabolite rate 1 striatum 21 UAIVBNTININDUFUBIDIMINNAATNABEN neuroleptic i
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Corpus callosum
_ fites 2 nenuidnwnlanaiaudeiy fe
1. total, anterior, posterior corpus callosum ﬁwumiwqj (Jacabsen 1997)
2. §iM5anaaUSIN callosal luﬂajmﬁﬂﬁ'l,ﬂﬂm (Yed 1997)
Thalamus
- U3 midsagittal ¥84 thalamus wumﬁﬂaﬂumju childhood onset UaENVINNIAH L'%'amﬁ'a
nasull 2 ¥ Fausnadiiumnmlumsnsas sensory input Laz¥1¥LAe complex psychotic
symptom
~ u adult literature lidpanszwindeusesi
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GRl mswasuuiaswasanasiinuly childhood onset schizophrenia
wuld 2 sze @a svazusnmsiasuwlasditheduiendasiu early neurodevelopmental
change ‘ﬁ‘W‘UﬁﬁJ asymmetries, basal ganglia reduction, nonspecific reduction dauwamumﬁ%
WO FIFNWUSHU negative symptom
sesiians fa manlasuulasiiietuluieguia Tassadnuina fontal

& temporal 809N LAY ventricles ﬁwwiwnﬁu Feduwusnu positive symptom

Further study
=< < 1 Yi_oa . 2 I [ Y
1. msanwluen aansovanlantinmMsanaswad hippocampus Hanatluvang uatiuayu
degenerative process TuszazusnSauiulse vi%aLﬂuwamw&mmﬂmmqwaq schizophrenia
2. ANWUNNIANUSIN thalamus MEFANNFNNUSHUBEN sTuTlANFsNARAUNGNUBIM SRR

aenaBuau Ly childhood onset
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anuiiaUnddugusnlasaasanasnuludnniagingndulseunn lungaudnazwu
ANNAAUNAYDITNDITULSING 9199 UMIANH) LeNUes brain abnormalities NUSIULaLAED
A9NU schizophrenia VNG

1. Autism spectrum disorder

danwulu neuroimaging 289 autism AANUUANFRIUBETERUTBUAUNgNUNG Tudagltuni

anuen lannduneanyieUndrasaaanwutul NN INaIENn LN NRaUnfadelaasariia

azuannilulse

N MRI ansaeinule Li@mn£ia1£a9 (nonspecific finding) oA

enlarged fourth ventricles
increased fourth ventricle/posterior fossa ratio
decrease cerebellum/posterior fossa ratio

decrease cerebellum/total brain ratio

maanlutagtiu deniuaulaluil specific structure @8 cerebrum & cerebellum

Cerebellum

M3ANNNUANNHAUNGUBITNDIFIY cerebellum

fa 1. ﬂ’l’il,‘lJﬁ'EIuLL‘lJaﬂilu’lﬂ‘Um vermal lobule VI-VII %ﬁ Courchesen lauusaanidy 2
subtype k) hypoplastic subtype (86%) a2 hyperplastic subtype (12 %)1umsﬁ'uwut%'m1,3ﬂrﬂu
LLUU hypoplastic subtype WSDNAUTIERIUNN histopathology WU cerebellarttds granule cell
Puuanas A lurrnasll 1994 wull hyperplastic subtype

® (Cerebrum

noumbiinainuldlumsdnmn liuiueu udluilgiuivmsnsnuiisiuayunainily
neuroimaging ﬁﬂ‘ﬁ,

- mmﬁuﬁuwaq total brain volume (IG]EILQWW“U%L’JQJ parietal, temporal,occipital lobe &
LUUSHM frontal lobe) W@ lateral ventricle volume

- U310 temporal WWE posterior parietal occipital ﬁwmﬂimﬂﬂmaww white matter
SnuarmInnfinuiudy i
brainstem lawn uSLI0M pons, midbrain medulla oblongata wuﬁﬂmmﬁﬂiunﬁcju autism LiI}E)L“?lEm
funguind ensnuwulifienuuandiessnafiuzia pons GRAL wadnuillimmne
@z lunNgw autism
Hippocampus & amygdala
dnwasiinulifienuuandraslinesdladfisudundulnd

Corpus callosum



YUNAUBN corpus callosum HAUIALENUSIN middle & posterior(suggest : NANANNAAUNR2D
MIWAUI neural connection 5¥%IN cerebral hemisphere )
SPECT study fwulgun
- temporal lobe perfusion af9aN
- msAnwlealy 133Xe- SPECT WU inversion 284 normal asymmetryﬁ”l‘l/i%lu total hemisphere,
sensorimotor, language-related cortex YUZWN
- @nwludn autism 5 578 WU transient frontal hypoperfusion
- maAnwlaald 99Tc-HMPAO brain SPECT Wu
rCBF temporal (La8% parietal lobeG‘l:”l laUNG 93N U rCBF USLaL left cerebral hemisphere
ailaUnd
ﬂiﬂ&lﬁﬂﬂﬂaﬁ right hemispherellds cerebellar 11!@'1]’38 Asperger’s disorder 3 91¢
aqu : dnwaiinyly autism Rendaeiu
1. small cerebellum vermal lobule VI & VII
2. small posterior corpus callosum
3. generally enlarged brain volume
mswasuulasiianuly auism snwuluduanasdnshe sasi Asperger’s disorder
wuluanasdnan

3. ADHD
MSANEN brain imaging 14 ADHD ‘ﬁﬂﬁl,ﬁ@miéiy’qauuagmdwmiﬂmam% (deficit attention)
wazmstaasulmiiaund (abnormal motor activity) t flenuiedasmhfisesanaseduimme
LT %ﬂuﬂﬁﬁuwauaﬂlﬁiwLﬁlmﬁ'uu'%nmauaqdau dorsolateral ,medial frontal lobe (‘smﬁv'q
cingulate gyrus) parietal lobe, striatum, U3t284 reticular formation TUD4 thalamus& mesencephalon
SnwafinuamufiaUndiy #e
Cerebral hemisphere & ventricles
_ WaNETIBURWY total brain volume tinaufisusuBnUnG (Castellanos 1996WulaUszana
5 % 11 ADHD)WUaznM3anaduad cerebral volume SANNENWLEAU 1Q snnnfiazilunalagnswadlsans
NnazwuenufiaUnduson Refrontal 0 Fedluudnaifiunuimmwif attentional network uaz
working memory (Smith & Jonides, 1999)
- ldwuenuuaneeedelitiedinaad global %38 regional CMRGIc (UNTIENUNUATIEATINY
ﬂ’c}:ll ADHDW®% control girls)
- SPECT §mM980nadaq perfusion U3LI0M prefrontal cortex WATNITANAIUDN activity ﬁu’%nm Lt
frontal & parietal lobe

Basal ganglia
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Caudate nucleus (i subcortical structure ﬁ@ﬁﬂmﬁhﬁ ﬂlé’ﬁgqauuﬁgm’h Wuvdnama AQULAEN
attention 3916 HNIATIIWULRNGNEGIY brain imaging Ga5i@D

- {¥aN89IBIUNY abnormal asymmetry Tu basal ganglia

- ‘lui®n ADHD 2zwu Rt caudate nucleus 230 lnain

- UNNENUNU Lt caudate nucleus wuwm%’iﬂ%ﬁuﬁuﬁ'ﬁu high score waqwqaﬂssuﬁuamaaﬂma
1an (externalizing behavior) T4 CBCL fieuAET D9 attention disorder

- &)U caudate asymmetry ( 1agUné WU asymmetry Lt > Rt)e?%ﬁé’fuﬁ'uﬁﬁ’u low score YBNNITIN
871019 disinhibition LaLWU nonspecific Rt hemispheric anterior superior white matter volume

- WU globus pallidus volume (@ASI(UNTIENUNMUIININANIDMUTILLENS)

- WuANMNRAUNHYBN frontostriatal circuit TN ADHD USHa prefrontal cortex ,caudate LLas
globus pallidus ALY putamen %ﬁﬁuﬁuﬁ‘ﬁ’u performance 3 response inhibition tasks

- PET study WU rCMRGle (regional cerebral glucose metabolic rate) (ﬁ"lmﬁU%L’Jm Lt subcortical
region(1@&LANE anterior putamen) Tut@n%&}9 ADHDleHansatnunudnudaund

Corpus callosum

WuANNANUNATIUSIN anterior rostrum W8 posterior splenium Telsidainans (Lﬁmmmnmm

wan@ N luISNI5UUY corpus callosum wazdIdMminaumeddduazaNuUsUTIUIBINEMSANE
a3 ADHD fegastunensamuilunaniiod basal ganglia RENWUEHY impulsivity wae frontal

lobe ‘?;Q Lﬁlil’lﬁl‘u learning difficulties
Further study

1. 73U structural e functional MRI NWli’JQLﬁlNLamlaﬂ brain abnormalities ﬁl,ﬁlil’l{lla\‘l ADHD

2. aws‘i’aﬂ%’wmﬂssmnsﬁﬂﬂmﬁﬂmwmmlwajwaﬁf\w identify subgroup fifinswasuulasmme
LR]’]SRNM%E]EULLUU“IJEN brain activation

3. M3AN®NLY neuroimaging 1N FanleamaLna N genetic waz nongenetic uneals

4. Obsessive-compulsive disorder (OCD)
Tutlaqiiu FnensinunnaEalnfves neuroimaging A@
. Basal ganglia
- WUNNTAAANUAN caudate LAY globus pallidus §1NN91 putamen
- PET wu m:‘Lﬁlmm metabolic rate 171904 head 184 caudate nuclei

- H-MRS (single-voxel proton magnetic resonance spectroscopic)



wWudn Hulensn OCD naaldfunisinmisa paroxetine § caudate glutamatergic concentration
(GIx) AMAYT head 104 Lt caudate nucleus %azﬁ”uﬁuﬁﬁummﬂmﬁﬂwﬁﬁu Lﬁ@LﬁﬂUﬁUﬂ@:Nﬂﬂa
aeneldadn Aty
- UATULNINNTANEN N9 glucose metabolic rate AAA4LITIAINL head 184 right
caudate nucleus ¥aaaNnFnEIALel fluoxetine 1138 behavior therapy
e  Cerebral hemisphere & ventricles
- PET wu milﬂluﬁumm metabolic rate ‘17'; orbital frontal region ke Lt anterior
cingulate WaLiUNgNLING
- Wi large 3" ventricles Weufiunguing
e  Corpus callosum
~ dawmed corpus callosum favan enidu isthmus Samnalig duesnedide

o o o

1 VQ_II LAZANNULNL AIMHTULINUBIBINIT OCD

DNo

- 13190 anterior genu 1 OCD wunNsanasaad signal intensity

451 :  AudsUnARnule OCD WA uEaUnG 1Y orbitofrontal cortex, anterior

cingulate region LAY basal ganglia (the cortico-striatal-thalamo-cortical circuit)

5. Tourette’s syndrome (TS)

fnenizauAaUnAnnUaIn neuroimaging il
- mmLLﬁmr;*hwmﬂ?mmﬁwﬂuu?mm&hﬂ YRIANBIVBLAN TS HELALLAN
nf An
1. Wuﬁmmﬂmﬁuu‘%mm dorsal prefrontal, parieto-occiptal WU 2 i
2. NULTNNAIANAYLTLIINL orbitofrontal, subgeneral, prefrontal TulwATe
(U51tW  parieto-occipital, orbitofrontal, midtemporal volume Anutiud A uduusTL
severity of tic symptoms)
- PIANHNUD Baumgardner (1996) W131 L3t 4 11 5 299 corpus callosum
Lﬁm%uﬂﬂ'mﬁﬂﬂzﬁﬁﬁm; (ladldL3ianu genu) 397 corpus callosum perimeter
uazluwetnazwl splenium & rostral body Haunalunjatrsdltiud Ay

- 123 I-BZM SPECT studies WUNNTLANTLAD Dopamine transporter W caudate

- fMRI Wl — activation 184 orbitofrontal region, bilat® premotor region, head of right caudate



6.
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- decreased activation 194 bilat® globus pallidus Lag thalamus 211914 tic suppression

tasks.

Affective disorders

o lungu depressive disorder WUANHMUY MRI A §Rsdaua84 frontal lobe Fa cerebral volume &
pnaLaneeeliiadAny wazenangau lat® ventricles sia total cerebral volume Huunalunjaened
o O o ai z ¥ = o
ULAATY N@V]W‘]Juﬂ@’]ﬂﬂ@Qﬂuslu adult group

. ) o o ' o Ao = o

e structural imaging m@qaﬂqmmﬂum LAZHANDE NNAINITTNIATY (early-onset) WUUTNRTURY
hippocampus, basal ganglia & frontal region anad daulusngslalisnearus morphological
abnormalities 1iaeanTAnnenaIuInunnsIiade

. 1uﬂ@ju bipolar disorder Wuq1 i subcortical focal white matter hyperintensities Ay lussino

occipital horns 284 lat® ventricles uazi lalwy normal frontal asymmetry
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