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328 Mood Disorders

Manic Episode

Episode Fealfures
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Brain SPECT

Imaging in Psychiatry

INTRODUCTION
rain SPECT (single photon emission computed tomography) imaging
is 2 nuclear medicine study, utilizing minute doses of radioactive
isotopes hound to neurospecific pharmaceuticals 1o study cerebiral
perfusion and thus, indirectly, brain metabolic activity,! $PECT «an
provide clinically usetul information in severl aress relevant o psychizmy. There are enough
published anicles, combaned with estensive dinical expenience; 1o substantage s use'm evaiu-
ating head tmum ™ dementin ™ cerebral vascular disease™ aggression™" and temporal lobe
epilepsy. 4 Befractory suicidal behavior ' and substance abuse™" are also areas where SPECT
can provide useful mbormation. Unfortumeatety, the imterface between: peychiaory and nuclear

medicine s uncommon ancd SPECT is undenoilized.

With combinued improsernent in echmology, Dean SPECT wimwe coscbation i iy the sime nelbnos PET ot ks o] SPECT
senfs e by sy o peatia, reuimng only an Bdnseno e eah the omehdesaed e, e pisao me e dee
sz o apyarmistely 16 mimeevs Hsdeesoluton SPECY cunens ane abao widcly mvailabie. Unfostouiely, thens mommim few icrmed
phyicins with eserehe expoenende infemding bein SPECT gy ke neveepeachizine e, s chnceing Teve nesenn-
Ei e il e e oo WIPRCE 9 ok e e rpissers, Teeiegd cherr i mery b uresde The eclidion isperaire fran SPECT golad s
st sis thon froo 5 besn ST soan oo an abdkngol Wem, Mucoer i, as sty Tos T ckang siklics sovcidukdiey oy
e 811w withour unkmere] oot Feeeme an smrsponsias o poonly amdersioom]. pavchine comdition [ris rmny mene mle
e thw piskeol lowe-ck e picktices exposune erpendersd by SPECT o, Chicondof b e g sonmatives ciae loe cobidoen;
eremersantiye et b Dwiey ol s 10 ek chudo shonas die siwe aclasve cenchml blood Fhowe pasern as dhoee ol begin

Common SPECT smcioplummiceuticnls oseu W stody cerchral Db e amed fndirectly covelmil soctdbolzan ke
TIAAEAL 3 O e ), BE D ez, cmnd 133 Xenon s BIBAEARCY 2] BOEY s romeschered s Dee oquid in thar copacity 1o mellec
renhnnl cerchol Toen] o e mosr dlinieal expenence Bwaih FIMPACE

HOW 1S SPECT DISPLAYED AMND INTERPRETED!?
Heaainn BPECE studies ez b gheplive] oo sty o s Tendimereilly, thee T el exinened o o Jddlovem phines: Doneeoually,
comtilly, and sy, & oomd sy shows redatively symmeniond uptake of e dsotope duengloon dwe feain, watl the oo
lacmedt thie: oreesd i pentad thw Denire Cnertctnss oz of the hizin dies nchoance] Ty an osse oy coden’ (epenching o the oo seeke
vz, e |l sinems g shenam by daminisdea ) cokor, WA e oot in congaier ichesdoiny e b s her npmesemies
i hmehinereoral e A0 o dvanes v one Wy o repeesent beasn gonary, by kocking e dwe blood Hoee of the beun's
craticul ey, e g o udphol sk dokes; Lo e, e dlecs froan dnes ddwes, o, & nemnal 310 sk
sean shows snod, o, syonmericad vy pors dhae eins commcal safaee TRganes 15 PPREOL S50 anclioe Do enas coanipsing
aeerze hrin actniby oot mes aerive parsof the boin wepically te meet dcnse F9% it ooxr's dinic. Thsss ivopmes ane hephil oo
pedmg v aiese; ol sereivily, a5 s i s o olsessnve-comnpudsive e, epobe deinicker, ote Aol AT crhas sen

EDUCATIOMAL OBJECTIVES: A
tmaﬁweway:;ﬂutSFEﬂT:mjr heﬁelpﬁll in r_Em:HI practice
= Learn how EFECTmugEngJ: thpH i, -:hhmmg mpimfrmn patients
* Linderstand how SPECT studies are displarad
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e Sirenpcial. oo, ornther sraffat o thes wvwiie g caclprppalpisd By b aeior

ALGusT 1998 43 TRIMARY TR HIATRY
17a




Brain SPECT
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Imaging in Psychiatry
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Imaging in Psychiatry
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appeetite profierns, and poor concenin-
tion It oftent responids (w10 dopmin
tndc or rewslrenepic inerventions such
a1 T, imipranine, o ckesapennet
(2} Decoeased prefrontal comex
wTvEy, snreased] ametior cegpbae (s

ki e TR

Figes 19 20Marked checrimsid ey
theprnighons the cerebeal] oo,
v Nl R 19N

Paranoid Schizophrenia, Belore and
After Treatment with Risperidone
(3D cop-down and undersids surface wows)
After Trestiocnt

ot ol e b & by Inmervoies | win
syt nerve fibeml, dukmus, and
vl ganplia acthaly (Fgune M PPE24)
Tl siihiype i often asmoscbiie] wik
satclniee, pegmriviy, amisbslivy, sy,
cuebive infledbility, smul sl suck or
hocken] Eries negisas dumagsie pEios b
il isponits besd B e e
antidepresants such a5 fuisetine
e, paromctine, andl vonkifnime
=Y Dl reskssil pretionidl cortex
aetivity wirh iceepsedl e deoresnisceil
tempraril lobe seovily (Figure 17
P24 Thas s often this niost sesmaes
LY, atic] i = odfen assnciaiei] with
sddness. irritatsiiie
olhers or self o suicklal Pehavioe
] rumnu.'n_ abtypi=d fEUn I_:.:'!.'pi,n.:j.]
heschaches o abdominal paind, el
inanrinia. The putlior s scen this
subitype olen made signilicantsy
widthe by senoeoncnec imisbications; o
s alten helped Dy antioonyilaants,
such ax sealeswen o divalproaie

BIPOLAR DISORDER
AND SCHIZOPHREMIA
Lol ihedarder Tas Toen duinsivass]
by e sctivin aoes i cordind
cowrles. O mically, during the s
i the scarks offen ek yperaine,
capivially o the baorl imntal oomrex

rajpe (loward

B8

P 23, 2% 8darbor] el oo
=t tkondapebsonal (e ceiehral eore,

LR R R R N N R R R N R R R R R RN R N RN T ]

Lateral eines, . and  Lxlyral
|I'II'.|!|'|l'I|' led = e meres=atl ||iI|;j|-.,|_'
i e Thyshe sysiorn Teis b Boen g des
sFlamon 1 PER:2SD ThlTemenibiring th
ikl ol off Dipaikar’ disoades feom
sl il werin s obben o dilTieuh sk n
mudiviclaal I

TR TE pliri SPECT lawmlines lhave

an goulbely peyclnss

inpoenily el decncesed sty
(S celdy ey el ru_',_-:'rl Wizl et
SIECT studdies may provide halpatul
snformutin b e differentel digneves
ool s isioeclers. Inosdedition, SPECT
can provigde seful mbbrmatlon (o
BT i smibicanthy g ooy
e i lsankes wihons oompiiaey Boa
frempaenl sevious ol e

Flem: & ure wmcangplie A Fiyomr okl mem
wihy bustl been livitge on dw s e
bl i B s evetsmion: by L ool
The D] poseicously B cligmm] o
oy ocksions with praranouc] seligeo-
mumere, Dl nefisc] mecsine. His SPECT
snady seveiod momed! ovell dovrcsiod
activity inmegpinas the oonctel oetex
Hewe abi: o e bk oriam eien GCHivEy,
repreeninn] [ the 30 suchoe SPECT sy,
was Pesdpaful fear lish e gmivnd 0y g i
mibiecnikm vk his moother’s sipervison
O mcweh liber, after sypmabiaee climasil
s neser w4 mencd of nisperdone, @
nepe=E APECT sy wees peviormes]: wohuch
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Figures 43-15
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showved irpreved ovverall cordweal perfu-
s, Flesimgr ol iy s the befomeandbalier
SPECT smches sicke by e on the amazng
COSTRECT TG S WS WiTy crair
amng oy ihe potent and hdped sipnificanty
il cornplomiee {Fgames 928 PIRG),

DRLUG- AND Al COHOL-
RELATED DISORDERS
SPECT cany Dz helpll. i dandatings the
cftocts of dnees and woohol on e ben
O S surfe aneges sovenl st wtmoss
of abuse appear to show consistent
paerns. For example, coczineg and
methamphstamine abuse appear a5
mutltipde amill holes aoross the oomical
surface™ %, henoin dhnee appesies as nored
e activity scroes the whoks corticd
surface; heawy nomjuins abose shows
decrezsed aciivitr inthe fomporl bhes
Fubanerilhy ™ smed e sdoobol alnese shoees
rrearked cleenensed actimy thivwpheir the
Ieire * These findime: end o mprove
wath afennence, althoosh kngaerm ose
T bxeeny vewarcitesc] with comtinued SPECT

chehicis seen after veas of shainemoe,
BTCT can be bedphul i several ways
i drug and aleohol abege, Fosg, 50
surface SPECT images of drupg and
aleohol abusers can be wsed in drug
prevention educanion | Figures 23-30;
PPRET). Seconcd, SPECT studies in help
break through the demal thar often

ALGLET 199918

acceonrpEmies subsanoe abuse. When ooe
it Facux] with ones o abncoral cee-
brad pearfusion, it s haed ooremasin in
denal, Thied, SPECT may help evalimic
whiether e toan ukalying meungea-
cliesine concdition that peeds reamment.

e is s cxanpde. A Fdopemcall
imile wis eviluated caher be was
disctunmed gremotundy fom @ dogy -
el penisEun ke pevchone funkog, The
padicent uel pome voluntarly o the dng
(e trywe o beenk o kng-stindmg
cocaine skliction. Iniddly, & was iboogds be
Feacd 1 oo peact s, b ey 4 ooewihs
Frees iy sy e, i puamnoia sind apmmes-
s Tehenior escababed. He notissed metlica-
fewy Hee cowrserierl o Fonvivge o Daen S9CT
sy afier encoumgement from Tis By
His basury SPECT avaly neawsides] simdican
e unedain his ket rempoal lobe
With e divical pictures sl e SPECT infor-
mune, he weas maned on cidenregeepine
Within B chys, be felt calmer aned wos olni-
nasly e pevancacl, Wb o owonth, s
returned o werk at full fuscion and foh
e i goniral of his emper ban eoven
ke by s 1rsing dngi

OBSESSIVE-COMPULSIVE
DISORDER AND OCD
SPECTRUM DISORDERS
There are 2 number of SPFECT sudies
that repodt hyperfronzalioy, nereased

89

L A EE B

ATIEEEIEr -:-|'|g|||:tll' FVELIS SiTevaly, aml
sl Tasal panglia acciviey By obeses-
sive=rranpilsive dasocder ™ [ Fgome 29
PPS: 200 OF inteves, hypeswiiviy in e
apterw cmpuire gynes s also boen
neiceed i oppesiind el disorber™
amek wiedenoe, ® e anerior cingulbie
wyrus, which is beavily imervned Ty
seroioewrge b, has hoon poesnbacd
a5 P bl wich shiling arienion
and conemsitiver Moy, cleficens moall
al these disnrles Tremment with aem-
forergic antidepresants sucky s ook
fin: and domipeamine decreses the
Inypeeractivity i thiese inm, ™

ATTENTHOM DEFICIT
DISORDER
SPECT sudics an stiennon defici
disorder (ADD) often show normal
gotivity ar resg anc then decreasecd vty
in the prefronil cortex and basal
manglia®* while o conceniration tisk is
baging: performerd. Thise findews sewese
with stimulant medication treatment™
(Figlires 28-30; PP These suchies e
mmponant = they highligmit the wnder-
Wi newralielogeeal natiie of ADD
which has come under attack in the
popular medi as being a “fad” or a
disorder of poor parents o reachers.
ADDY B primarily diagnesed by cfinical
history over 2 prolonged  pedod of e,
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Bram SPECT

with SPECT me newced to make the
dnigrosis” Yl SPECT an b= felpful m
the chizomostic pracess when ADD s
twripbicaresd Doy cbroordicl conditions,
et fraumen o ek of responsiveness
tex Trachificrl iveatments.

CAUTIONS

Even thewgh ' the Eremadedie and tech-
MR B g SNCT moskyoeckiy
el pevehistoe practios, 0w snll
consides=i as only o research ool by
Fepically,  clinidans  and
rescarchers lave criticied SPECT on
severel frowis B b e =imd tan theene
& O crCn ey IO e U TR
smples™ o make APECT stucfies ofing
vally usiduil. Yer, warh expeenersy, the
dhifferencess between mood overdl bain
perfivan qrid e cenrdens deoseed n
ks gy diee ke Tn addicion, meny ol
e pubiishes] reserch sucfes om ST
wy venseppsyo iy bave wsed twormal
comitr greops foe coenparison, T hetles
chirily fhis sy, the Socey of Mo
Mbedicine. is sporsonng o “mommal SP5ECT
thra s rhet weill Pwe hesisee] ar Yisle
Univemsity ancd will be mailable cweer the
Intered Ty mberedier] phosiczme

Anather cricicism af SPECT i the
vty ot Falsepeeative: sl Bilse
nepaiive readlings, The soal statistical
siprniline of thwese Falee romdings o
unclear ot this time anel needs mors

BRIy

Fig. Hh-Tinchersrriao: e, resd:
miekel dlecrense in prefrond ares
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research i the gutduy’s exnenence,
pzpling ewer 3N SPECT stuehios in iy
reet & voues, twere luve bovn fowr sudics
e shere Berve Doy cefoets the waiee
e rebitecd o el e, 'opsts. or smokes;
ey saveliess of ooy vickent potiends il
weeay wyeet el Jewe sl tbeir shevpaxd
miense copnilane fypemdieey et o not
reelnid fo oo snupionoloisny, Mo
mchiosib e, inndudieg SPECT, dwmkl] e
eas] e paelatiem, 1o vy migeatant He
reiate what = seen on S3PECT with 4
prtient’s okl Doy amdlh emimaon,
APECT snaclies slookd e e v in ol
Gy o ke mpwehival chacpanies

Thier resbching vanabiliny berweeen
SPECT s can besa sigmificant probdkan,
I clmcal prswnoe SPELT suidis doee pesd
b sl Inspoction, o thers s o odck:
varety af corkor sk o wavs moonessl
them. The sty has personably seen
i thot oz s Db plnsicioms
i roril, Ent wedien o] by e coge-
renied evess, the sudlivs e et
st o comoee Expereenoe and fnding
e stanlard wos iy rencd iy sbogses
ey e f SPRET o veekl consks-
Lt resuhtss Bater sartibiliny is o crowerm in
rezhding rowesr e sl

APIECT comemes il wamy i saopihidics)
ey, Tl ok smwpdo- o dioube-hezsico
camenes oo nob s he e kand of s
tabiore, aoed the smadics ke lonoer o
peerboarm, muakiese thern less belphol foo

Fig. Linsdersanrfane viow; conoenimaticn;
murrkosd cdecmemme in peebroniad coetex and
left tremiporal ol
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Aitention Deficit Disorder. Before and
After Treatment with Adderall

Obsessive-
_ompu Isive
I]i"'ﬂ':l'l_{,it.':'-

P FP-AD foomd on st viesy; frepen=
fremality, vipeecinlly in dee e s

A Bk Prawsare Pacbanner Vol 3 o B

ik 4 e -l ool gl 58 o Rl o Rk A S A AR R AL

nesypeychilne Bwbcions G e o
tripe-hrzictod sysbens, inoedes o il due
lerdandenny effertively, it B aopomtanl o
lave a haph-reailieon SFECT cumen,
achy s 1 mpee-headied G o nuchr
incdicing pleysiceen skilled o reading
Frsiine stunfivss for eyt s,
and o pevchiens wlho uneersionels bos
fex kil the techrobne properdy, O
thwees thwees cherments, SPECT B o posseriud
iy edic Bed o oy puiimis 8

P 30-Eindherseriace: views
with Adddermll onoepal] markaesd
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Neuroimaging Bipolar
lliness With Positron
Emission Tomography and
Magnetic Resonance

by MONTE 5. BUCHSEALM, MD;
TOSHIYUKI SOMEYA, MD:
JOSEPH C. Wi, MD;
CHEUK Y. TANG, MS; and
WILLIAM E. SUNNEY, MD

an brain imaging distnpoish the pey-
chosia of schizophrenia from the psy-
chupsis off bipolar diaordes? Boacanse s
many az oue half of all pationbs with
bipolar discrder may exhibit papehotic symp-
Lomes (e roviesr by Dheperink and Sands'), the
climical distinetion during meabe cpisodes, ospe-
cially early in the cpurse of the ilness, ooy be
diffigult. If the choice betwecn lithium, mrbo-
mazepise ared valproate on the one hapd and
neuroieplics on the other is by be made on o sei-
cotific bagis rather than trial and eoror, infor-
mation abeot the functional state of the wewral
arouils involved in the illbess scems bo be o
promising elinical tooi. Pulmonodogists have
chest, radiceraphs b provide sdditional diag-
noslic information on pebienbs whese history
and symptoms of breathlessness and cough do
oot fully differentiate among many pathophysi-
ologic possibilities. Thoy weigh imaging results
with other clinical findings in planning the first
trentment course, In bipolar illness, the modu-
lation of zensory input, organizing sustained
fubure pling, ond inhibilaing action appear o be
ooy functions that ave disturbed during mood
epigodes; can we image their anetomic gites in
the brain?

C

O Boctmbaun ang’ e Tamg ane imovn B Depsertment of
Pryohiaty MY Sinai School af Macsoine, (esr Yok, On
1 fraim Shaga Lnasasey of Mecice) Soianea, CIns Japan. D
Wiy ang' Sunnmy are from the Department of Posohiarry and
Athars sepviod reguesis e Manle 5 Pluctudeoen, G0
Dagarimant of Prpcimaiy, ML Sioa School of adions, o
TR0 Mew ¥or, WY TOO20-E5TL. :

Pychiatric Annals 27:7/July 1997

THE THALASMES . FROENTAL [DBF, AND STRIATUR

The thalamus, “gateway to the cortex,™
sy ulso be seen g acostle porial sod draw-
bridge onder the contral of monumental feed-
back projections from cortical projection areas.
Sensory informaton fluws from the tabamuos 1o
primary cortical sensory arens and from them to
prafromind execalive areas, Prefrontal exscutive
areps communicate primarily - umidirectinally
tur thee abriztuen and globus pallidus; and receive
rehiorns win the thalamuos, In the forbress analo-
iy, the prefrontal region is a throne mom for
sitmabegy and long-range planning: the striatom-
pallidum, the koep wherm knighis  Mex’ ther
mscles; and the ventral anterior and moedial
doranl thalamus, Ehe courlyard adjoiniog the
portal where pages, courtiers, and nobles min-
Ele Lo relwy mcssagees hack up to Lhe throne
oo [6 35 in these reciprmcl] communicntion
limes tor the axecative that the disordered behay-
ior anad its varicbes may le

Abthough the frontal bobe iz unlikely to ba
thi= “prudnary™ site of bipolar disorder, foadings
af ahoormalily hawe beesn frequent enoogh o
suggmest the value of & wider focus on the role of
the frontel lobe, pob in iselabion, but as part of
the senmsory  modulstion  fropte-striatal-
thalamic circaitry. The mle of fronto-stristal-
thulemic loops in sensery gating or mesdula-
tion® and sobseguent senzory overload with
stlendant copnitive disorgenomlion and pse-
chotic ‘aympioms has been stressed by many
apthors as important o understanding imag-
ing results in afective disorder®™ obsessive-
comprilsive disorder,” and achizophrenia 2 Far
cxampie, fronte-striatal-thalamis cireuits smere
implicated in a atudy of patientz with mania
seoondary, boostroless frombal whibe matder,
internal eapaule, striatum, and thalamys wers
frequently imwbved, cspecially on the oght
gide, ' Fromto-striatal civewit deficits in depres-
aion were alag sugreeted by the Anding that rel-
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ative metsbolic activity in the faferior fronkal

lobe and siristom was ssncsbsd with depres-

gion in patients with Parkineon's disease ™ Alzo,

interestinaly, o redoeed frontal metabolic raie

wns shserved in depreased but nol nondepredsed
ients with complex partial seizures. '

It has besn proposed that in schizophre-
nia, "7 peyehosis is a disordor of dopamine and
phitamate aotivity thol resilts in impaired con-
trol of srovsaed and of the Altaring of swaanry sig-
nals fo the tortex vin the thalamus. The prims-
ry site of dysfunclion in this model is 5 corlics-
striato-thalamie cirewil, the initial

of Eim and V® of delicits in

mmﬁmmmﬁdﬂ

fikker, which allows sensory information bo
overwhelm the cortex, thus in part generating
mame and paychatic symploms, delocusing
attontion, snd disturbing cognitive procusses

thitreqmraaamnryqum{.umhuﬂmmmg
and recalling items ﬂ‘nmmmm"l‘hun. hypa-
frontality andfor fronto-slriatal disconnoection
opuld indicate redoced fronial plulamatergic
sctivation of the striatum and thalamic Gleer
faifure. Alternatively, reducsd wenbral stristal
metaboism without hypolrentality might rmph-
cate dysfunctional  siriato-pallide-thalamic
circuits uner comtrol of siraial
dopamine opposing the corticestriatal plots-

matergic system.
We believe that understanding bow these
circuits fonctien in normal individuals and rec-
ogmizing whether they are missing, interrupted,
or abnormally connected in patients with
schizophrenia will provide imporiant informa-
tion about individoel diffarences in medication
respoise, symptom cxprasdion, and illness
severily. The multineurotransmittor basis of
ﬂ]uuhmm:kﬁihﬂhﬂh resulution. regional
metabolic rate imaging Lhat is poasible using
WP deoryplnenss (FDG) an inclsive Lachnology
for understanding these circuils and the impli-
treatment m humass

INLACIST BP0 AR AFFECTIVE IESORIER
In the earlicd posibron smision fomogrs-
phy (PET) stody of bipolar disorder, we™™ foord
that patients with the disorder had redvced
metabolic rates in their frontal sortex compared
with in the oosipital kb, i contrast to individo-
als without bipolar disorder, whosn feontal lobea
waore relatively mare active than their occipital
gorbes. Cortical surfpes slatistical probabibity
mapping at thet tine"* also sujgested areas of
nul:-lhuh‘: mcreass in U wuperior tcmporal
in patients with bipolar disorder, with
duum:tihemﬂph.mumhmb-

ptients with achizophrenia and thoss with bipo-
lar disswrder wers pol found in analyss of vari-
anes contrasts of regions of interest, ot statist-
cal probabilily mapgeng suggested significantly
lower temnporal lobe activity o schizephrenie
patients than in normal subjects. Howewer, high-
gr achivity in patients with affective dizorders
could be one posgible explanalion for this fnd-
ing. Baxter nnd colleagues® compared five bipe-
Lir depresaed patients with 11 unipplar patients
and found that monie Wpolar patisnts had lower
mictabolic rates in most parts of the braan but did
not demensirais regional decresses for pre-
fromtal cortex, enudate, cingulate, or thalamus
However, subssquent larger studics tended 1o
show frostal lobe docreases in both bépolar and
unipelar pelents. In 2 study mvolving 2 group of

have alss found pelatively redooed frontal lobe
funetion, Hetber ind eolleapues® reviewed 36
controlled stodiea of eerobral biced Oowr and
reported Lhal decreased activity in the frontal
Lobe was found in primary depreasion in. 37 stad-
u=i In a recent study of t= with affective
disarder who undoresnt uptake tosis while
sleening in the non-HEM stale ™ hypofrontal
ther task performance nor aclive mentation i

These PET findmgs are more uniform for
lhernlnnmlywl:r:&mmﬂrlnnudsbw
more variaiion far other strociures m the
frunte-siriato-thalamic loop—ithe cawdatefpaia-
men snd thalamos. These smaller suhenetical
gtructures worn nol uniformly assessed inoall
studiest, and many of the methods used for iden-

tifying the regons of interest depond on
aszezament at coordinales placed viscally or
storeolaxicolly in the regions of interest.

Methodologic probloms may reduce or distort
the sirength of the differenccs found belween
paticols mnd control subjects. First, ropion-of-
interest plasement by tracng directiy on the
PET or siogle photon emission compoled
tomopraphy scan may ooofound sctivity and
e of interest size, minimizing proup differ-
ences. Second, slatistical stereotaxic procs-
mmmmmm
adiostment in proportion to brain beight and
width) may blur or lump logether different
nuchet with different functions. [ndividual dif-
ferences in the size, shape, and peaition of the
region-ol-inbyrest structure contribute further
noiss. For ine eompacsen of Tepions of
m't-l‘-“rﬂt.ﬂn vidual anatomic templale from
magkic rmmmng
m“nhuhhtnmremh:ﬂe
bon af structures. I-uuuﬂmthﬂ:muun
ke fink in the bypolhosized cirenit snd has
been the least studied, we bégan with an
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emphazis on the thalamus and its componeni
rgrigns in Uhe stody regorted balow.

PET STUDY OF DNMENICATED PETTENTS BATH
BEPOLAR BISORDER

The subjects were 9 patinnts with hipolac
alfective disorder (4 men and & women: mean
pge [+50], 32,3485 vears| and 3G patients with
unipolar deprossion (15 men and 21 woaren;
32.3+¢114 vears) vecruited from- referral
through the clinicel and meesarch programs of
the University of California, Irvime. Twenby-
three age- and sex-taatched volunteers {10 men
and 13 women, 43% male; mesn ape = 315,50
= 4.2 served a8 conkeol subjacts.

All depressed subjecy met DEM-OT-R crite-
ria for bipolar disordar, depression, or (unipolar)
major depression, The mean swme on the
Hamilvon Rating Scale for Depression at the
time of scanming was 17.0+122 for bipolsr
depreggion and 22 8+5. 4 for unipolar depression.
Westher the patwnts nor the mantrols had taken
psychoactive medications for at least 2 weeles
biefore the study. All subjects ware right-handed
and fudged fp bein peod healih on the basis of
medical history, physical cxamination, and {abo-
by measures, Mo godgect hed an abpormal
Blood mliscose level, All subjects received o drup
strmen on Lhe day of the PET sean. Control sub-
jects were -exciuded if they had o family history
of payehizivie illness in self or Arst-degres rala-
tives as assessed by struciured inkerviow,

Taghk and PET Procedars )

Befare the scanning, an individunlly molded,
thermoseiting plastic head holder waz made bor
the subject o minimize bewd puwvement daring
sepnning and also to minimize hend-positioning
crror bétwesn PET and MRI acan. For the FET
sean;, two intravenous lines wore ngerted, one in
the right arm for the administration of BFDG
and nnother in the left arm for wilhdeawal of
blopd - samiples. Bubjects were then seated m 3
comfirtable chonr o @ darkenisd, acowsbeally
attenuated isolation room and. instrocted aboot
the ure and the Continweus Performano:
Taxk™ [(CPT] Lo be performed. & S-muirte prac-
Lice session was piven, the Lsk was restarted,
and then sn injecton of 148 to 192 mBg (4.0 to
5.2 05 of YFDG was administered 2 After 30 to
35 minutes of FUEF upbake, the subject was trns-

ferred to the adjscent scanming moomm.

With the wae of MEI templates, sipnificant
differonces in thalamic metabolic pailerns
among patients with bipolar disorder, thoss
with wnipolar depression, and in conbrol sub-
jecks omerged (Table 1), Bipslar patients hod the
greatest decreases relative to condrol subjects in
the memlial areas, especially the bleck containing
the region of the medial dorsal nucloos (Figae
1p In conlrast, changes in unipolsr patisnis
were mum proppunced (o the lateral regions,
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although anteriordy both lateral and  medial
areas were decreased. Absolute metabolic rates
did not show significant grosp differcnees or
interactons: There was no significant difference
in the zize of the thalamus between groups
(F=2ih; di=2.65; P=008), altheugh the mean
ares of the thalammas was sbout 9% larger in
patients with uoipolar depression than in those
with hipolar depression or ineontrsls

Cariical Moizbolizm

As pompared with ather parts of the frondal
lobe, the middie Tontal gyrua was significantly
decroased i bipolar depressed  patients as ciome-
pared with controls (Table 2); Helative rates in
the temparal Inbe of bipolar depressed patents
were significantly higher than in comirols
(F=m.65; di=1,30; P (2}, althougls the differen-
tial contrast of the major tempornl gy did oot
reach agmiicance (groop by gyros interaction,
F=2.23; di=3.90; P-0.12), No spoifunnt difor-
ence was found between patients with unipalar
depreson and conirel subpects.

Striztum and Limbic Aneas

The entire strintom (crudale, pulnmen, und
globas pallidus suromed across all slice levels)
showed higher relabive metabolic rate i bipolar
patientz [1.23, S0=0.04) then in control subjecks
(117, SD=.10; =207 P<0.05). However the
putamen on the left had significaptly lower wal-
ues i bipalar patiente (114, SD=0.06) than in
conkrol subjects (L2, SD=0.08; P<LO&L

Bipolar patients also showed significantly
lpwer mutabolic mics in the cingolate prros
{combined aeross lewsls, 106, SD=007) than
control sabjecta [ L 10, SD=0,00; =2 15, P<0.05)
An explornlory sorvey of 66 slereotaxic areas
revealed reduced metabolic rotes o bipolar
piztienits in Lhe Jelt frontal winte matter (0273,
SD=0.06 va 0,83, SD=0.10, £=2.54; P<0.05), bt
rabis 1o parigtal occipital, cerehellar, and beain
shem areas were oot significantly different.

FRONTO-STRIATE-THALAMIC CHCIHTS

An overview of these pilot sxploratory
analyses reveals that aress in the Gootal lobe
tengt Lo e hypometabolie, consistent with other
studies {soe Kotter and elleagues® for renow),
The list of other regions foond sipnificantly dif-
ferent comprises way-stations in this pathway
Sipgmificant reductions were fpund in the cingo-
lade pyras, the fromtel white matter, the pabs.
men, and g thalamic box in the repion of the
maedial dorsl ngeebeus: The onlkal eduction 1=
simnilar to that found in unmedicated patienks
with schizophrenia, o whon defieiis tn this cie-
cuit bave also been suggested. However, the
patients with achizophrenia tepded to have low
values throuphout Ehe caudate and  polarmen;
umlike the left potamen decrease shosm in
puitienty with bipolar disorder Putamen-specific
decreases in size in depressed paticnts havee also
been obeerved ™. Althooph there iz conflisting
evidence aboul the mle of dopamine in hpolar

am
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Table 1
Thalamus Metabolism as Measured Using Positron Emission

Tomography

Lef Rl L RAgad Left il =
it med ol mesi . med il =i . =l Bl =g

Mutabolic ram, ol Ol gren

Ao M2 08 2.5 1 234 2.2 Mm% 297 29 M1 274

Kl BE 168 198 NS 24 M0 X2 2s 2a45 T MZ 239

Pogtarinr 151 126 140 142 1T h 157 174 15R BT 158 187> 169
Ristabsn male”

Arapouy g 113 1A 1aEa T LT LE 3T 120 122 124 130

ke 115 Ga0F 1.9 108 108 100 109 103 115 108 143 .11

R 083 088 07T 0T DY 073 oM aTs 08T o7 4B O78

"Helaive metaloic ciE kS o Wreree, [puup ook B0 eD A5, M O groue effedt @ Wl hemnprere F=3080
=3, D0 e Sifer Al Sreenar posficrs F=A 31, =000, Pal01 . Betwean bipoker depresson wvd oondml, s
P Iy himispiore by lnteod-rrescisl podstion mieraction (F=d M @ HE P05 was mnd Tl sl (] & P00s
zorposni w8l conirds) reveoied el parisees with urepclar deposian hod ssorfican®y e mlslen miotaboksm of S Gnia
finr {aEneciuly in aneciad-medial) posilion, and palienis Wi bipoky depeession hao signifcandly ioesr iniee rbos =l ne
mspon of T B8 medinl P P Admeal conldl subiscss. Follew-up mallprardsis analyses of wanarge balwien Teo
growspe Mesnaksd no dieronces betwess afigolar dapresson and narmal formmls {group elhes FeT 00, gl 47, Pl 7
fieisy el o bl heaniipheen: =710, dl=t 57 P=001, groan eflep i snbscs poshon F=11.07, =) 57, Pa0.005),

Mormal volunteers

PHBH!

Bipolar affective disorder
: {m.-ttq,

_":I- ?a

3

»

Fipure 1, M Msdamic sioe fevel POT st i s oonbrol subecis anl 50 pabvints. Wit ool aifpcias ik dmspes (ram aacn
paman w aieted aelalhar Ao Whole-Shes Mive A0 GOTWE SOMONNSSN Genoes culigecrs NoiT ROTaSNE i mlafive kbl g i
i inbaE, cnpuieie gyt and BalsmE conlrmed Dy sRishes Sekas [poe el

affective liness, the Gnding that the “rnish” and
“high” ol erciine weore associaled with Somtad
and striatal decreases in blood flow,™ a pattern
simular to that in bipolar pebisnis, supports the
linking of these two structares o affecl regula-
Hon, Dopamine receptor densily wae found ele-
vated inm the striatem both in peychotic patients

4932

with bipolar disorder and in patients with schiz
ophrema.” forther Hnking striaial abnormality
ta bipolar dissrder.

In the thalamus, potients with schizophre
ala had lower valwis in antarior and right-sided
regane, = whereag patients wilh hipelar illness
hnd lell-mmded differences in the middic medial
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Table 2

Cortical Meiabolic Rate, .males/100 g/min

Flistitis rrestskocsis 1316 Ar S in paroninoses.
Analysis of warance: bipoks vs cordenks

Left Right Left Bigirt Lait Bigin

Fronial

Supenior 185 .07 8.2 ¢1.05] 227 (108} 22a {1.06) 228 [1.06} 223 (1.05)
Middle 183 (1.08] 13 {103 2R (101} 244 [115) 255 (1.10) 242 (1-15)
Il Bog {116 200 (1R 738 [(1i4y 244 (115} 240 (1,14 249 (143
Precartral 20 {115 208 {118 254 (118 BT (152 353 [t20y-256 1,21}
Parietal

Postoentral 194 {1.12) 188 [1.08} el o B e o B B 24.0 (144 234 {1,11)
Supramangnal8.T (1.071° 200 {1.14) 238 (143 247 0.EE F35 (1) 2T {113}
Angquiar 193 (140) 2000 (115 242 (LIS 2R (12) T3 (1A g (1)
Supenar T8 (1.00) 1840110} 234 (011) (243 (1.06) 233 (1.08) 234 (L0}
Temyaral

Supenar {68 [Cag) 1EF (08T 19.8 (055 g (104 2000 [0O5) 2t (103
MidiEa 175 (102 176 (10a) 205 {0.98) 206 (0.89) ME (L00) 210 (100}
frdarior 106 [Q83) 185 (095 g4 mE 180 05 186 (DLBF) 192 (g
Postariorn 143 [OB4T 1Al (a3 158 {077 16.5 (OLEN 5.5 LTS 158 [075
Qeipital

Area 19 183 [106) 186 {1.080 2223 (1051 220 (1.05) F20 {1.08) 217 (1.04)
Arma 17 24 (137) 224 (120 e {141 BT (187 256 (1.22) - 36,0 (1 24)
Area 17(2F 199 (LI2) 208 (120 242 (146 248 (1,19 P38 (1.14) 238 (1.15)
Ao 18 178 (1.04] 184 {110 28 (101} 213 {1.03 210 (102 212102

i Dy mgion intemcaon af ookl obe on rebemve e P20 0, =286, TILED
P05 don aboolins R F=od, it e 08, P008), groass adiast A
ey (3 et “onpdar v umdpolar [ Fe.05)C Toipekar v cortrod §Pe( S Haipalar s soninol (ol 0

lona on redyie Tabs: F=665 =130,

=4

Fgure T Holalse mekiboic
Anw @ s wsons af the eX
thaslowmess @ ATIALE vl Sodar
atecive cesarder (n=3), po eyt
mith Ffectve disorder
fr=df), and i Subiesls
fn=ad) Datn o oganosd s
shar tha el Malamus = wowed
ag T looking dowar af e Mala
mus o e resr of e el

Bipolsi

Uinipolss Mcemal

the anfenor seclon s & e
vt drn ey i onih v i
iha fronl Note e ke mckie
magie! bar i ixpolar pabanis
fregion of e madal docsal
mpmieus) avd Sl Wa beed i
ar hars o lha rapeiar pon

bix, which was caleulated to be centered on tha
meedial doraal mocleus. This finding may be of
apecial interest becanse the maedial dorsal nucle-
5 contnins about half plulamatergic excibatory
could the medial domsal oudens be the unstable
awiteh center with a bipolar pobentinl bo nctivale
or inhibit? In our sample, the unipolar patiencs
had thalamie changes in the santerior and later:
al regions of ‘the thalamos, areas that might
lack this bidirectional potentizl,

The metabolic rate deerease in the anienaer
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cingulnbe gpymas m patients with bipolar dizsordar
is of interest hecause of the structure’s tmpor
tant rale in nifect pnd attention, probably relat-
ed to its rich connections to the medial dorsal
thalymus ond Frontal cortex.® Ingvar™ dividos
tive cerchral correlates of willful acts into the
inner representation. of future cvents (pre=
fronial]l and emobonalmobivaliinsl or walos
ampects of wolition (anterior cingulate cortex),
Imaging has suggested hower metabolic rates in
patients with schizophrenis than in control sub-
jects 2 bl oo chanpes in gize ! The role of the
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Figure 1. The mE2noic o of s Maiemus, Thy mmags & g
et Yrm I3 neer (OrTal POASTLEE o] sl g
e FET angd [ Thowy fagh Sty WEY The Fudstos S
g ey ot 11 TS I el swrpiad B P S rer T
e, e 2 i ewier OF FEEETVG itk el (EnOTarD e
e T e T
o Sack o Frer il incioneg Sl oipey Gn Pl B

antoror angulate i pffect and inlorersonal
interaction iz suggeated by olher inaging stud

s, Individuals withoot affective dizoeders
indieed ti ferl happy or sad aluwsd assouled
changes in corchral sctivation in limbie stro-
tigres, including the cingulate 549 Recopnition of
novel faces, o task with clear affective signifi-
cante, alse activated the cngalate ™

The temparal increases in U superior tem
poral gyrus region in bipolar illoess thal we
ghorrved in our initial esry daia™® conbrast
willy Gndings of decregsed metaboliz males amd
ferreased zize in the lemporal lobe 1 palisais
with schizophrenia. ™ Malchel inaging studies
of this aren in paients with hipelar disorder and
those with schizophrenia might vield mire spe-
cifie dinpnustic mdieabors,

Cornparisons belwoen disporake clinical
groups are difficult to inlerpret. Bipolar and
pchizophrenic patients. differ in Lheir lifetioe
expasune b neuroleptic driugs, which may leave
long-lnsting Munctional and snslomical changes
in the atristom and other brain press The
recruitment of groups of reodtted and off-
medication schizophrenic pebienls W provide
iaformation for comparson with the remitted
and olf-medication hpolor is alsn a
pearly impessble dinical task. Nevertheless,
these matabolic changes taken together wilh the
findings m schizsphienia sugyest that the major
peyechases are foncbionally related bo Lhis crout
system. Higher resolution PET and MEI studes
will he mecessary W betior resolve Lthalaooic
nche and regions within the cingulate gyrus
(Figurez 3 and 4) aod striatam to bring together
basic animal gtudies of mammalian brain eir
cultry and imaging in indbeidunl patienis.
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ATTACHMERT E

Brief Reports

Hippocampal Volume Reduction in Major Depression

J. Douglas Bremner, M.D., Meena

Narayan, M.D., Eric R. Anderson,

Lawrence H. Staib, Ph.D., Helen L. Miller, M.D., and Dennis S. Charney, M.D.

Objective: Elavalod levels of glucocorticoidy in depressien have been hypolhesazed to
be associated with damage lo the hippocampus, a brain area involved in learning and
memory, The purpose of s study was 1o measund hippocampal volume in patients with
deprassion. Method: Magnetic resonance imaging was used o maasurd the volume of the
heppocampus in 16 patients with magor depression in remession and 16 case-matched non-
depressed comparson subyects. Results: Patienis wilh depression had a stalsbcally sig-
nificant 19% smaller kil mppocampal volume than comparison subjects, without smalier
valumes of comparison regions (amygdala, caudate, frontai lobe, and temporal lobe) or

whole brain volumg, The findings were

and education were controlled for. Conclusions: These findings are congistent with
smaller lell Mppocampal volume in gepression.

{Am J Psychiatry 2000; 157:115-117)

Mlinr depression m @ oo psychearoc doaor-
der that = axscmted with consderable morbidiny. De
pressive episodes are ssociated with high levels ol cor-
tisnl in abour 40%-50% of patieors | 1)L Elevared
levels of glecocorticeids seen in stress have heen asso-
wiated with damage 1o hippovampal neucons, and the
diagnusis of postrraumanc stress disorder (FTS1) has
heen associated with hippocampal volume reducnon
and deficits in declaranive memory hoscrion (2, 51,
Hippocampal dysfunction may contrvbote o werhal
declarative memory deficits i depression (4, 5). Few
stubies, however, have examancd lappascampal volume
in patieris with depreisam, Meunmmagnmg bodings o
alfective disorders include veniricular enlangemiens,
widening of the cortical sula (6), amnd smaller volumes
Fpearvisd Mo, 13 0008, reviiien rocened JBine 4 TR,
aocapied June B, 1998, From (he Capadments ol Diagnostic Aam
oagey aied Paychialry, Yalo Unbheersity School of Medicime, His
Hanvim, Coi, fha Madional Ceniee lor PTSDL West Haven, Conp
i WA Commectioul Healilcans Syptem: and e Yale Pepchaaing
Ingtiluig, PFeew Haven, Conn AS@Es repiel requests & D Boeen
mot, WA Connachicd Heallncaes Sysiem (115a). S50 Campiesl
Rl W Howen, TT 06516

Tt Shucty s supporied by 5 e Wdm e habonsl Denier o
PTSD and & VA Carsar daedit) gpant b (D Brestatiad

Tha auitors Braek Kathy Colonasn, AN, Jecges Psoiol, M5,
wnd Lisa Aonch, B.S . lor asasiannn in palierd assessments and
gala Manaqemant_ and Heady Sarofn 1 Gapart SSstancs n mag
P MISUnEnGE IMans acruisilion

Am J Pty 1571, Jarmay 2000

in the nght hippocampes (7, left amygdala (8), and
iemporal lobe (9} m bipolar Joorder and increased
sub¢ortical whire marrer areas of ncressed spnal in-
iensity (10}, smaller caudate and putamen volumes
(11}, alterarions in hippocampal Ty relaxaoon time
( 121, wd reductiens i gray matter in the lefr emporal
bislve [ 03] in unipolar de wit, Seudies of hippocam-
pal volunie in onipolar \E:‘:;I'hhm have had comflciing
tindings; some studics of amygdalafhippocampal vol-
pmie [eomluncd] found no difference m companson
with commrol subgevrs (14, and vihers found 3 redic-
tosn {15). The purpuse of the correnrn study was 1o
compare hippocampal sl of panens with treated
umipmekar depression and pessdepecised subpoces.

METHOD

1 i stunly getenmp amisntosl ol | is i widl s lstinr ol dhepmis
wiraty heiseald amn 1l Samiscsores] Baerysen b DRIV cnstenrly gl
i i onmpatieni fosas with sk presant sdcsrusn i,
Wit rnituiie, sof dhoapronmmme. bow o By potirils dotn oW, vl wan
vy mrmmmemn, Palaratc Some v balid o ossrdong do oreiores wheworthsl
b b § Vi i sk, ol s w el g betews o PO ow st
ingylin atimm e vl FRen sndaleytovm werr el Pperoend
sty bnd 2 ueram ol ey impaie esapet afvanwms (Y4,
vt =D phary bl faeee i fomissaie i Brisis aipereeasn bor 3 e
il Vb ks [S0= R rampeade R0 g ey had eupericmond e g
v of pam prrrnss yppesies sl deprosssie SOz 1 cenge=i= )
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BRIEF REPCORTS

TABLE 1. Volime of the Hippocampus and (iher Brain Regions i 16 Patlants With Major Depression and 16 Nondepressed Com-

porison Subjects
Volume (mmd)
Pasigris With ajor Deprossion Compansan Sabjecis Ainalysis
Are Miz=in S0 LLE-ES S0 ST TR i L W
Hippocampus
Lefl 240 204 1160 2ag TR 000
Righa e A5 1.113 194 220 o1
Miaan 281 b 1740 =1 .23 003
Caudade
Ll 2.664 7o 26T 571 18 0Ev
Aight 272 TS e (] 1A 0,72
Mean 2650 fist | 2,785 52 o 16 0
Ledi 1652 455 1,347 443 384 a7
Righit 1.6 453 1,335 A5y 474 0,04
Baan 1.676 4vs 1.3 44 4.33 0057
Frambal lopsa
Lef 140,856 41,557 154.267 24141 1.4 027
Haghl 142101 43,265 164,471 2T A 2.52 B2
Mian 147 25 a7 45 158,36 25646 1.95 (18 I
Terrmpeal lolbe
Lt i7am &1 18227 (P | ooy 060
Right 18207 4260 19475 2707 1.01 032
Flzan 1B HES 4215 188581 240 0.45 051
Whole beain 1404 586 175 a0 1. 380,788 1535548 1.1 032

= Zagnilicant diferance after comettion jor mullipie COMOANS0Ns (p=0 1) and covrying lar whole brain size.

 Ciftorence was nol siatistcally signibcant alter diflerence in whale Dras 22e was controfied for (pe0 5],

Crimparisin suhpeers M= win cise iarched 1o paskor fie s
and handcdness, Vloss weere o diteremdes bomwees psebicms sl
vuitparison subjecs noape mem=4 3 veaes, 025 vofsus mcan=4%
v, B 3= TN, v st adoofied - alsise oscme=d, b B R TR | RN B
A S5 e veaes ol cibicatione iesieis G SER 2 verun s 1%,
SEE=I0 LWl b il '|1;||;'I;l1r||.|l|.'l||-:| sk |I-n||-|! i cHlossbvdl dopremdenio,
thee biad & JuBsE leisramre aal alomhind alsrac, aand rove beed 8 post Tosgary
ol poalesaibstaiece ahisse. U oot the pabcnes had corment panic disor-
der wrthime s pfushes. Al parkmrs and commpeanmam salyeos g
wericben endurmed conmene Balaae |:urriri|.u|i|p: 1 ahwr 'H-III-I:I-

h,|..||_|'|1|,-|i,; POSMGITIG INGREDS W |1|:t;|n||.'|] il areslvecd = WL
mmelinds b palsen] ain deeail ehewhere 1300 mclading easisremnes
ul = mid-hippocampal sogimene reriaieed I oo blimd raters, Vialis
il isweskiaenrs were s naadicast other reeses (ralde 11 Bor por-
et st comparisong wnd podowemie iF vodines chanpes were e
b b ahe lappacampas 45 proviowshy repegiod £33 Fromal ok
ineasirements wene performed by i the feontal Bk o all
wrponzl shices asrermsr pisthe anreris commivanne, Thepe was o hagh
level o anterrager rohaindicy Tor heppascampa) vidone mcrarcingeids
ferwesn the two imboprmdon etees farthe el hippocoepas (o=
1wy, di=31, i'h'_l_'l_l_'l_'il a2l the vgha Rigpen s prall i, dr=il,
|'HL||.|.|';|.

Hepueaied nicnsaires .1I'|.'||:I"'\.I:- il varance S AMUYCA L aab e theiy
VUL rlnj,;|l|| ’1|_'|||1|x|-11|'r|.'| as the |'|.'|"h.'Jll\.'|.‘| Fautair s |"¢"|-’I'-III-I"-=| Lt
LA ginde lefr Al I'i|.'.|1|: t T k 1% sl 3= LII|I1|'¢.Irilu'IIl
repmiiad Ferwerin pritienrs amd noodeprossed sdyec i Thirasan sea
tiszecs wird nsecd o oo B aod righe happowssmpod veelmme
lirwed anf wapinficanee o ||:I:|_|I_'i Wi .J'||||||n| P et hoe diibriple
cismparisans Mubirple Tmcar reppressie i usad s eammee tiens
IJ-1||1||_l\II,IF| bty !u-']l{u u‘.‘lllﬂ|\.|.'| valime el I-ll-'l!Llllr'-l'H- wlale vim
prollaigg Fosr-pricenocl conduivnideors,

;|n||.1.:|

HESULTS

Hepeboed megspres ARLTWA w sl wile {HEfT versns
vight Bemsphenc] as the repeated facror showed s sig-
pirfacant main chlecr foe diagnesas fralsde 1) amd moosig:
pifrcant main eticet for sade or side |r1_.'-L|r.|.!.1“Ih|- NELEN
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action. Umivariate analvses showed a sraristically
sipmificant 9% smalicr volume of the lett hippocaim-
pus i the depressed patiens than the comparison sub-
pers; the difference remned sigerrificant afver differ-
rees i whole brain volume were controlled for, but a
1% difference in oghr lippocampal volume bepwecn
the groups was not significant {rable 1], There were o
Jifferences in valumwe in the compmnson regions with
the excepnion of the right amyvgdialba, which was relared
eov - larger volurmoe of the vighe amyvgdala i depression
irabile [ This effect wis not significant, however, after
differences in whole beain volume were controlled For.
There was o coreelaton berween keft hippocampal
volume and clinical variables, including number of
wecks m pemission, nmnber of previous episodes of de-
pression, or number of hospitalizatons for depression,
Mulriple linear regression to conteod for possible con
fomards that may affecr hippocanipal volume, mcloding
age, vears of cducitivn, and vears of aloohol abuse,
corirrnmiad o shovw dhilferenees i befo hippascamipal vl
pone berwren pacsents and comparison subpeces when
thesi poteniud confounders were encered m thie mi wlel,
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Patients with renurted magor depression in this study
bswd o 195 smaller vihuee of ehe Teft hppocanpus
thae matched comparmson subjecis. There were nodid
Ferences e verlwmes of comparson regions htween the
proups in the remporl lobe, caudare, fruntal lube, or
whnle bramn,

There are several passibleexplanasons for sur fil
(LT wf |1||'|'|'|m:,1|11'|1.:|| vl redicriom I-|1.'|111I.':~.\Ill|'|
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Elevated levels of glucocurticinds during depressive ep-
isodes could canse hippocampal damage, leading 1 a
reduction m volume, In this model, chromie repeared
episodes of deprossion may kead 1o progressive hipp-
campal atrophy over timse, possibly incrcasing the ik
lor subseguent depresuve rebapse. Other Bcnors, such
as reductions in newrotroplvin, could also e e
ble for hippocampal yolume redition. However, the
current study did not i lnde measures of cormsol dor-
ing depressive epasodey, and uture stodicy are meeded
tr evaluane the relationndip hetworn comsad and bap-
pocampal veldume i deprossicen. 1r iy gdso possible tho
smaller hippocampal vedume fromm beeth, or secondary
to some premorbal enormmencal Bctor, g sk fae-
tor (o depression,

Amypdala visloine wais farger m dq.'pn"\\iu" b mnair
significantly larger after we controlled b bram siee.
The meaning of these findings is unclear and should be
replicated. bt may accomnr for the finding of Axclson er
al. [14) of no difference m cosnbancd amypdalafeppo-
campal volume in panienrs with ampolar depresson,
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ATTACHMERT F

PsycHiaATRIC MoLEcuLaRr GENETICS

The Genetics of
Bipolar Disorder

by JOHN R. KELSOE, MD

ealed in the cousation of mood disor-
dera, it has only been in the [net seven
decades thal a variety of epidemiolog-
ic data and family studies have lenl scientific
suppart o this nolion. Such studies provide con-
vincing evidence thal affective dworders are
and hencs, provide n
powerful theory for their bislogic cnuse. More
tmﬂmmluuhrmmhﬂ:hlﬂmﬂb

A

vides the rationale for such
ies, and & puide to the pitfalls and complexdtics
facing auch efforts This mleﬂminlqiu dala ia
briefly reviewed here, and the reader is referred
in mevers] recenl excellent reviews. ™ The cur-
rent status of linkage studies and the search for

FAMILY STUDIES i

Epidemiologic sopport for the penstic cause
of bipolar dissrder derime primarily from three
differant types of stndien: family, twin, and
ndaption, In I'lm:!_-pumdl.n ritkes of mood disor-
ders are m tha frst-degree relatives
al probands with bipslar disorder. Table 1 sum-
marizes 18 family studies of ipolar disorder
conducted over neardy 30 years Becouse of the
wide mange of disgnostic and epidemiclogic
metheds employed, any combined onalyaie of
guch dets muost be qualified. Topether these
sludies indicale an approxnmetely §68% nsk for

D, Kl g from the Department of Prpchitry, Unkorsty
of Caiblornis, 580 Drego
Fesparst  punoor! el fposhesd e Sendar

Agifrasy mpeird Sl D Jnfvr M Sases WD Dect of

FPaychimry, 0R00, Uneepcsiy of Caorots, San Drege, La Jols,
CA PRI,

Poychiatric Annais 2T-4Aprl 1997

bipoler disorder and an approximately 10% rick
for unipolnr disorder Population rebos®™ wed
rates derived from family stodics of control

are approximaiely 1% and 5% for
rink for bipolar disorder i, therefore, olevated
nearty sevendold, and for unipolar disorder, il is
doubled. Together, these data indicate that bipo-
lar disorder is famnilisl, and sugrest thal soms
forms aff dissrder may be a5 Alternate
sxpression of the same anderdying dinthesis
These studion do not, however, prove that bipo-
lor disorder in genetic, Family studies are
unable to separabe “nature” from “nuriure,” and
hence, exclude Uhe possibility of envircnmental
transmission. Theoretically, parenia might
unmthmlrmd:tlﬂrctild:mhhﬂplm
ereate an environrment conducive to bipolir dis-
order, or ahare 8 comman environmental faclor,
such a5 & tomin or vires

and same-aex di jic (D) twin paim are iden-
Lified in which at least one member of the pair
hos bipolar disorder. Theorebically, bocouse the
iwin pairs are raised logelher, they are exposed
in the same environmentsl and rearing (ectors.
The twin pairs differ in thal monzygolic pairs
ghare all their genes, wheress Sizypolie pairs
nhare only half their genea as with any sib-pair
The concordanee rate is defined as the percent-

of twin pairs in which bolh twins are aflect-
Em in the rates of concordance
between the monozygolic and dizygole twin
piirg cnn, therefore, be attributed o gonetic
rither then eavironmental nfluences. Table 2
mummariees sight twin studies conducted since
1930. Apain, becanse of the range of methods
employed, any combined snalysis of such dats
must be qualified. Nevertheless, thess resuliz
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TABLE 1

Tk 10 VT GogrDs rolinss
vt e sl il bl ik

ﬂﬁ.kﬁﬂhﬂﬂmﬂ“mhﬂ'ﬂnlﬂ_tlmhm

Family Studies of Bipolar Disorder*
Markid Risk (%)

Stady Aelatives st Rigk Bipoiar Unipela
Poeria, 19668 ) 102 ns
‘Winokur and Clayton, 108675 &7 102 0.4
Mandiawlcs and Rainar, 187420 605 177 o4
Gloptrl ol al, fo74™ 212 28 1ar
Helzar and Véinoias, 1974 151 Fi ] 106
Garshon of al, 10759 340 35 (X
Jures ard Chapoam, 15757 = 64 13z
Jolngon and Lagran, 10777 126 155 i9n
Pattorson, 13777 A72 a6 b
Smnenkd ol al, 19777 172 58 A
Treabiatowsla-Troeciak, 197759 b 114 (1]

1ace 400 25 7o
Duwrrne, Go, and Fava, 10A0E 1194 42 az
Tayior, Abrares, and Hayman, 19607 600 4B a4z
Gorahuon of al, 1082 LI 50 149
Toumng of ai, 1985 168 53 iz
Flice gt &, 1047 557 57 2304
Snclovnnch gt al, 1H4E 1102 a5 BT
Total relatvas nnd Hllghlld miang of rim:s-t BT B.5 i)

b A, Garshon LS Geerwiees of aflociten

(s et WTEWTING B rerlmer o riess Shehed The sadSoy Of Sladesy rurid b candlty Quiies s o e
ity of dhegioile Bl B Sl sk Dy Tag vuries

indicate a concurdance rate of spproximately

interesling
repori by Bertiesen.” eoncordance is highar
for the bipolar probands (80%) than the unipolnr
probands (50%), and T8% of pairs were concor

dant for polarity, ie, M;dnbhkpuhn*nr_unipuhr-

regarding higher con
ﬁthnhrhhhculﬁnnd in the
windy by Eemdler et al? who observe & preater
than 10-fold incresse in concordance between

MZE and DE twins for bipolar-bipelar paira.

ADDPFTION STUDEES

Adoption studies provide nnother avenue Lo
the separation of nulure and ouriure. These
windics wre pondiecied im one of Lwe
“ﬂ-“tﬂﬂ;ﬂll‘ﬂ-'ﬂ]iﬁwm
identified as probands, and the reies of ineas
are detormined 1o both their biokegar and adop-
bive parents. ,lllu.ndwellpl.mnu
eay be bdentified sa probands, and Lhe rates of
illnsii i in their adopled children
Those sludies are difficull lo perform becnuse
informative indiveduals are relabively rare, and
bislogic parents difficuli io locats. For thoss rea-
sons, many soch stodies have been conducted in
Seandinavian couniries where contralized med-

ical .B.I!H.l ndoption records facilitobe proband

almn obeerved n mixfold increass in Lhe rate of
nuicide in the baologic relatives. Thres
nﬂ:umdhlhl“huulammnuﬂd'gﬂwl

in u Swedigh aample. Similariy, in a second study
by ﬂuhrur. et al,” using adoplovs as probands,

Psychiatric Annals 27 4/April 1997
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TABLE 2

Twin Studies of Affective Disorder*
Maomprygollc Twins Dizypotic Twins

Study No. Twin Pairs Cancontance (%) Mo, Twin Pairs  Comcondamce %)
Lumaniargac i 75.0 13 0.0
FAosanol of ™ b B4 67 16.4
S T L5 B | 17 b L]
Mallrrign™ -] 926 55 215
Harvd and Hasge™ 5 T & 50
Allon ai o 18 ¥ a4 L]
Barialsnn’ 1] [T 52 173
o ot ol A ET ] &t 06 T
Tokaky i) G675 (7] =3

“Aidapind and updssd from Nambengsr 1, Garshon B Gerctics ol aflsctive disoedein, in: Post A, Ralang JG, sis.
Heurnbkiogy of Moo Disprcinrs. Bafemins, b Willams & 'Wildee; 180476101,

MODE OF THAKSMISSION

Given thal penetice playe some role in the
eanss of bipolar disorder, whal con be inferred
from epideomnlogic date regarding the mode of
grneiic ransmissonT This question is nddressed
by & stnlistical approach to family data referred
to a8 segregution analysis. To fllustrate with a
gimple sxample, under 3 mendelian, dominant
mode] of ransmission, saly one copy of & dissase
allels in requived for an individual te be allected.
Therefore, halll of the children of one alfecled
parent ihould alao be affected, Bimilarly, under o
receasive model, two copies of the disease allefe

subjects to prevent biss in the familics studied.
In bipolar disorder, the resulta of soch stud-

uncloar exactly what concumions to draw from
thess eonflicting results. A likely explonation is
the presonce of multiple genelic forms wilh dif-
ferenl modes of Uransmossion. |n fect, recent
aitempis Lo model the intersctmn of two of more

Psychiatric Annals 27-4/Apnil 1997

genea has mel with some Auccess in predichmg
risks to bipolar disordes®

af reduced penetrance 1= the sbservation Lhat the
rancardance rats for ic bwing = less
than 100f%, The unaffected wdentical bwin musi

carry the gene bt not & it. The likely pres-
enen of phenoeopies complicates bipolar
penebics. A is n person who has the

dissase but not the pene; in other words, o pon-
prnatic case of e disorder, The presence of both
pmrntu:pu and reduced penetrance indicale

maks it to determine who dodss or does
ot carry the disease allele in families, and
thereby complicate both segregation and linkage
stualing. Another complicating factor i varahle
which ocrurs when dilfersof indi-
uils carrpag the same discase prhe may
express the disorder in different ways For exam-
pla, Uhe provicusly mentioned epudemiologee datn
supgnst that the same gensd moy predispose o
both unipalar and bipolar dissrdern. Such wan-
ability in expresgion leads o uncertainly regand-
ing how o define “nffected * Individuals with
bipolar [, bipolar II, recurvent unipolar, single-
epinsde unipolir, and schizoalTective disorder all
eommonly secur in the same family, nol Lo men-
tion abcobolism and substance sbuse. IL ia
untlear which of these family members o oon-
sider affected in genetic analyees
The musd difficult confounding fuctor of all,
however, is geredic heterogencily. [o an illness as

197



common af Mpolar disorder, it ie highly likely
that multipls geneés are invalved. Dilferent
pemes cun operate and mleracl in a wide un
ciy of ways lo Lransmit the
bipolar disorder. The simplest model is thai nl'
a ningle major locus. In this case, one disesse
mnhm can predispose someone to bipolar
er. In a collection of families, howewer,
different single major ioci may be operaling in
different femilics. Even more complicated,
mare than one single major locus may be oper-
ating in the same family (intrafamilial betero-
gensityk. Other miodels assume that multiple
prenes usually eontribbate to the predisposition
to bipalar disorder in an affectod individual. In
these polygenic of oligogenic models, each gona
may have only a relatively small effect bul
together combine in an additive or muluplica-

MOLECULAR GENETIC STUDIES: THE SEARGH FOR
GEHES

eptdemiclogic long
role of genelics in bipolar disor-
der, it has only been recently thal molecular

ic methods have mads Lhe search
r apecific groea. Genetic Linkage, DNA poly-
morphisme, and the stratopy of positional
cloning nre explained elsewhero in this issue.
The spplication of these methods to bipolar dis-
erder during the past scveral years has had &
manic-depresgive course of ils own, with highs
of discovery and lows of nop-rephocation. The
firat auch high of discovery came in 1987 in
gtudics of the Oid Order Amisgh.

The Did Order Amish

The Old Order Amish are & conservative
religions seet bving in soulheastern Penn-
syivania whe esachew modern conveniencos
gach nn eleciricity nnd Lelevision and isolabe
themselves from the world in an agrarian,
Mdﬁ&' lifestyle. An with other swch
Les, they offer several ndvan-
Lages ﬁr studies of genetic disanders. The pri-
mary advanitage is Lthai of poleolially reduced
genetic neity The current populstion
of 12 (00 arose from a gronp of aboot 30 orig-
nal founders who immigrabed fom Germany
nearly 300 years age. Since Lhen, very litile
marrying inls the Old Order Amish populaticn
from the outside has socurred. Therelore, of Uhe
multiple penes that bkely predispose Lo bipalar
dissrder in the genernl population, perhaps
anly a few were representod in Lhat originnl sel
af frunders, (Mther advantagon of studying this
population inelide large sibahipy, which nre
m‘, u:hrnllht for linknge, multiple geoere-
family members, and the virlual
ﬂl and abuse, which s

-uﬂup confounds paychiatric diagnoses.
Inm 1587, Egeland et al" reported evidence
of ponetic linkage between bipolar dizorder wnd
pwo polymorphic DNA markers on chromonsme

11'in en extended Amish pedigree. Multi-point
analysen of these two markers indicated s lod
Bcore of 5, or odds of 100 000:1 in [aver
of hi.lp. As the first repuried mﬁ'ul

very exciting Unforfunslely, nomerous other
i oe-flogunis ‘“J:‘E&L}“‘“m
tione failed Lo replicate 231 [t
this failore was interpreted as the resull of
genchic heleroganeily nnd the presence of & rel-
atively rare pene in the Amish. Later studies in
nn expanded and updated version of pedigres
110 also failed to replicote the original Gnding
and, m fact, excluded linkage to the 11plb
region wilh lod scores of lens Lthan -30.75
Linksage t& these markers was also excioded in
a scparsis extension o pedigres 110.* This
surprising reversal larpely resulted from iwo
factors: new onset of diness in two individoals
gince the original study and the addibion of &
new 30-member right extennsion, which showed
strongly negutive lods, How is duch a drametic
change in results io be i ? Que possi-
bility is that the first resull wis simply » [alse
positive. Another 2 that more than ome gene
for bipolar disorder = opersting o the zame
Amich fomily. The chonged in disgnosis and
expansion of the family may have coused
nnother pene Lo interfere with detection of the
11p15 locps. The identification of alher poasible
loei in this population, and the apphcation of
other sistislical methods belter suited Lo the
interaction of multiple genes, may be necesaary
to unrave! this puzzie.

XL IMKARE

A gimilar story of inconsistent resulls and
nen-replication has enfolded in studies of the X
chrmomoenme. Indirect evidence of X-linked
genes hay breen for affective dis-
arder. In fnmiliea of bipoler probands, women
have bean reporied to be ol & twolold grealse
rigsk for uonipolar disorder Lhan men ™" A
decressed (requency of male-to.male transmis.
sions has alss been roported and sopports an
K-linked gene.™* These resulls have not been
uniformly replicated 1n other sludies, howes-
e Evidence [or linkage has been roported
for meveral classic markers on the X chrome
-um,m:luimg‘ color blindnesi, the Xg blood
group,* slui:ﬂr.--ﬁ-ph’::lp-hnm ilv;‘i:ydllr;:ﬂnm
deficiency (GEPD).2 Factor " larpe
distance between Xg and the other reporisd
foei argues against finkage to thal merker®
The strongest guch cvidence Lo daie was réport.
ed by Haron ol al* in a study of solor blindness
and GEPD deficiency in several large Taraeli
pedigrees. Multi-paint analyses indicated lod
scores higher than 9 o these iwo Xgi8 mark-
er= In & frusirsting repeal of the Amish study,
however, these results could net be replicated
in severnl other studiea of North American
families using RFLF morkees @008 Aeain,
genctic helerogoneity was blamed until subes-
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TABLE 3

A Summary of Loci Potentially Linked to Bipelar Disorder

Lacis Chremosome  RBeference Reguil
Ingulin, HAAS 11pi5 Egetand ot ai'; Kolsop et al®  axcluded?
Tyrogsine Hydromda=a 11p15 Leboyer at af= posiive association

Limn of af lod 1.2

Guriing at &' Iod 3.58—two lacus

afalysis with 0215171
Color-Hindness; (600 028 Bzron gt pl= diminishad avidance. lod 2.09
DXEaR Xo28 Fakizarinen®™ fod 31
DEB540 t8p Blertin el ws lod 2 8, posifive APM & ASP-
D854 18g Siting o1 al*F lod 2,51, in patemal padigrees
[1BSSs4 1Bg22-q3 Freimer at g™ d3T
D1R542 1823 Coon of al™ fod 2.22
DBs43 183 Da Bruyn™ iod 118
PFKL 21 Siraub ai pf™ ol 3.4, positv AP B ASP
D21517 | ﬁn‘l-ﬂ'hj;ﬂ af™ Iod A.58-—two locus
analysis with TH

O45304 4p Eackwood of g™ bod 4.1
oy T Dislera-Wadinigh ot pf™ o 3BT
DESS10 16p13 Ewald ol af™ lod 2U65, rmulBEpoint
D2056E ] Dedera-Wadbalgh at al™ lod 254
Dopaming Transporiar 5p Hatsgs al ar lod 238
M5103 1 Gajinan al a™ iod 2.34
022528 = Germhan™ ko 2.0
Dees30a prs 1] Lachinan at s od 25
Diariers disaass 12q Diawson ol al™ fod 1.6
DE5ER 5q Caoon ot al*® hod 1.1
oasT [ Ginns of al lod 246
nasy 13 Ginns et af” =k 1.8
OE54L5 15 Ginns of al** bl 1.7

“AFNE=Escind padgree mechmn methaod: AP =Rscisd Bh-par mathod.

quent stodics in extonded snid updated versions
of the sime amilies with more informative DINA
markers substzntially reduced the evidence for
linkage *

CURRERT STATUS OF LINKASE STURES

Table 3 = & partial summary of some re-
cently reported loci with positive evidence of
linkage. For geveral of theas loei, the evidence for
linkage is strongly sugrestive snd supporied by
eimilar results from other independent stodics. A
fod Boore of 3 or its equivalent is the convention-
al threshold for statiatical significances. Howewer,
it ia corrently being debated whether this or a
higher atandurd ia most appropriate. Therslons,
there is no clear consonsus as o which of these
regults are significant. The evidence for other loci
is more modest, More dets will be neceasavy in
order to determine, in o definitive (asbion,
which of these ere real loci and which are false
posibves

Berrettini et el reported evidenco of poasi-
hle linknge to aeveral loci on chromoseme 18 88
part of & aystematic survey of the genome in 22
fumilics Although the mastirmum bed within their
datrant in anly 230 thesr data standa cut because
apveral amilies hiove poaibive luis 8t several dif-
ferent markers in the 18 cenlromenc regun.

Psychialric Annais 274/ 8pil 1987

Their data iz also strongly poeeitive using two Don-
parametric methods, the affected pedigres mem-
ber (APMF method (P=0.0001) and the affected
nib-pair (ASFP method (P=0.0004) By Lesting
only for allele shariog among afected membee,
thess methods avoid assuompiions regarding
muode of tramuminnon and, hemoe, ans owore mbost
in non-mendelion bromsmisgion. it is of interest
that in their dats using parameiric methods,
aume fnomilies hove positive lods ooder dominani
mdels and pome under recessive, This Anding
wonld be consigtent with different mukstions st
the same disease locus and & heterogenaons mads
of teansmisaion. The st imperiant svidence for
this region comes from several resent reports that
:rld:pcndgnﬂj suppart Lhis finding - Such
support is the mont critienl eat for 2

gnd makes chromosome 18 the strongest
]inkagu.- finding m hipolar discrder to date.
ed or oo suppoct for this region. ™™ Tag interest-
ing features stand out about this data. Firet, the
region invalved is quite large, with ol least thres
different aress of chromosome 13 implicated. IF
the finding in renl, this raises the guestion of
whether there in more than one bipolar lotus oo
the chromosome, Secondly, Lwo reports indicate
that the linkage mny be seen preferentially in
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rercently reporied evidence for
linkage to Jod on chromosame 21 In a syslemat-
ic genome survey of 47 families, they identifisd
one family with 8 maamum lod score of 3.4 at
the marker PFEL on 21q223. Fourteen other
markers in this region also showed positive loda,
an did five of the other 46 familica. A combined

ncore of 3.68 wan oblained in an analysis that
apsumed two loel for bipolar disorder, one on
chromosome 21 and the other at tyrosine hydros-
;immthﬂmllp“.'&ﬂmhﬂ

heve gredl power io
ﬁ-ﬂ]ﬁiﬁ-hmeumdrnﬂnrdmﬂ-
iea of peychiairic illnesses.

Desgite the failure in 1888 (o replicate
linkage to 11pl5 in the Amish, several subse-
quent shodies continme
whihhmﬂ_lﬂmd

1—

4p
mu_flﬂhudnhm

;
|
'
i
@

#ral region peoduce & congenitsl dysmorphism

syndrome called velo-cardio-facial syndrome
(VCFE). Aboul one third of sdolesconts with
VCFS3 develop psychosis and o variety of other
peychiatric symploma. "Ihir:ﬂnluihbm
mm:'ll-imd‘ . alin

A genotic disesse,
Dmﬂmmmumm.m
family led Dowsen et al® Lo investigate the
region comtaining the Dariers disease lotus on
chromosome 124 In n peries of families with
they found suggestive evidence of linkage to sev-
eral markers on 12q. Lastly, Ginns et al report-
ed suggestive evidence of linkage to three
regions on chromosomes B, 13, and 16 as part of
their syslemalic genome survey of the Amish.

The search continoes for bipolar geoea. The
experience with chromosomes 11 and X have
been mﬂ:ﬂ:nn‘ on investigators, yel the fith

investigators will likely be roquired. The receni
NIMH penstica imitiative hos funded severnl
centers for family collection, and thewrr goal af
) families with bipolar disorder should seon
be mchieved, This collection will be an invalu-
alrle resoarce for collaborative ptudies
Finally, recent success in mApping penes
for two other complexr disorders provides
eneourngement. Alzheimer's dissnne shares
many of the complexities hkely Lo be present in
bipolar disorder, yel at least three loci have
bean identified. * Although investigatorn of Lhin
illnesa had the advantsge of &
brain shasrmalily, success alss came from &
large international collaboratien nnd the use of
a variety of slatisticnl strategies. More recent-
Iy, n numbaer of genes for diabetes have boon
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WAYNE A. STILLINGS, MLD.
KARE & THERAFPY, INC.
680 Craig Road, Suite 210 CERTIFIED IN PSYCHIATRY
St. Louis, MO 63141-7120 AMERICAN BOARD OF PSYCHIATRY
Tel: [314) 994-0100 AND NEURDLOGY

Fax: (314) 994-5139

October 31, ZFOIL

Mz. William Lake

Chief Media Bureau

Federal Communications Commiasion
Washingleon, D.C. 20554

EE: Mike Rice
Dear Sicis]:

By way of introduction, I have been in private practice of
neuropsychiatry and forenalc paychiatry for 32 years. I am an
Asspciate Clinical Professacr of Paychiatry at the Washington School
of Medicine in 5t. Louis, Missouri.

Mr. Rice has been undor my paychiatric trestmont for 20 years,
including a aix-month peychiatric hospitalization at Barnes
Hoapital in St. Louim. 1 have baen treating Mr. Rice for bipolar
disorder, mixed; disscclative disorder, NOS: dysthymia; and alcchol
gbusa with &2 combination of psychotrople modlcationz and
paychothoarapy.

Mr. Rioe is fully recovered and rehabilitated from his paychiatric
condition created by the aforementioned four paychiatric dissases.
Hiz recovery iz complete and impressive. He remains oo one
paychotropic medication, generic Wellbutrin 300mg per day, for his
dffective dizardar. Ee has besn fully compliant with i
treatmant and rehabilitation., Thers iz no evidence that he will
ralapse. He ia receiving only mSonitoring and maintenance
paychiastric treatment.

He is a very productive member cf hiz community. He has served on
his neighborhood board of directors twice during the past five
yaars and has amply demonstrated good character since his legal
proolem.
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It is my opinion te & reasonable degree of medical and psychiatric
certainty that Mr. Rice is gualified for TCC licensura.

For further infarmation in support of the above, plsase refar ta Ty
declaration dated 05/17/2001.

Very truly jyours, i
:u,Lf R

Wavne A, Stilliags, M.DO.
Assistant Professor of Clinical Psychiatry

Washington Unilversity School of Hedicine

WAS/mit
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PR, S Mr. Mike Rice, CPBE

s 0w Ty

ca Cash coec Contemporary Broadcasting

e St TR T 216 Rio Vista Drive
vl g

Mooy St Charles, MO 63303

vrenan § F il o
Ciria A0S

s Dear Mr. Rice:

FECHAATT A FASOLIMAL, CPBE
TAF Bamstmmi, Wil

PO oo b Thank you for your support of the Certification Program. Enclosed is
n D e aatr e your wallet certification card stating you are “Life” certified. Also
P s enclosed is a Life Certification gold seal for your certificate and your life

BV AT of any change of address you should have in the future so our records

By P palEiL AN PRI
D s B can be kept current.

A e Ifatanymyuuwnuldhk:mmppmﬂmmnhnmngemmmnnfﬂm
e bmaﬂmstengmcmngpm[csmm, pleaacmnndcrn:!a}mgadmaunn to
iy S oo the Ennes Educational Foundation Trust Scholarship program.
z;mﬁi“‘“ﬂ: On behalf of the National Certification Committee we congratulate you
el 4 o on your well-deserved “Life” certification and wish you well in vour

MBI TCHLT 1 BRI, CSRE future endeavors. It's been a pleasure to work with you.
IFH-H-HII-.H

Cvmtans P, &8 462122296
B ke

mv TRl CETE
RO

L= o ] :
T o, G TR %& E ’::
Al e o e
CrLAENAN DMERITUS H 3
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