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o 1<111-i -...iut.tllt ll \'.111uc:u ; ... h 11 1'1 -r>u •,-.100 t 1· !-! , 1·1t ... 1n'l~•!n·or'I\"· 11t .. ·i;lJ'~ 11o1 i1~hl 1h1·r.lpJ) 
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'· 

BrainSPECT 
Imaging in Psychiatry 

Daniel G. Ame.n, MD 

INTRODUCTION I 
rain SPECI (single photon einission cornput<xl torno<JGtphy) imaging 
L<; a ni1de-.ir medicine study, utilizing nlinute doses of r.i<lioactive 
.isotopes bound to neurospedfic pharrnaceu!iL-als ro study cerehr<tl 
perftL~ion and d1us, indirectly, brain metabolic accivi~y .' Sl'ECT c-:in 

provide dinit':!Uy useful infonnation in i;(;verJI '"~" rdw:im 10 1>.>ydli:my. Thc1c: '"°" c1iough 
publk;bed :in.ides, t1Xnhin~•I with cxtc11,ivc dinirnl e.xpe1i<.11ce, to SlllJ&anuace ii:; u,., in cv~ti11-
f1ring head tr.:llt1ri:.l, ,_, ck.'J11encllt;;.,- t.-erel)fJI V<lS<.'llk1r c.lise:t...:.e,'""' «~rc..-.st<.>0, 1•1.

11 :1n< l 1 c.~111pc>r:tl l<JI x: 
epilep&y.t1.1 .. Kefr.1c.to1y suici<lal l.>elu:1"'i<>r1• :1n<.I sul1St1n<-e ~1I Jt 1s.: ·1" 11'arc ;1IS<) areas \Vh.<.!re Sf'l~Cr 
can provide Ll'<end information. UnJc>11Lma1dy, 1h<;: inlcrfa<~: lx.1"'-"'1 p.,ychi•DY and nucic'1r 
medidne l~ untX)ffiffi(l{l and SPECI' i:; undcnuili7.{:<L 

'\Yllh ttlf'linu~I i1npn>'>1C1 111u in 11.x:luKd1ir.y. lr.1in Sl>fX:J' un.1~~· 1i:.-..,..iit1:1CIO t-. 11c;11i11g 1hi:- :itnl(.'" 1e.tlnl as I~.' ~tl \::~ u"' :;fi'tef 
sc.~1'\s itn: l\"htr\t.c;ly <..~JSY r<• pcs'kln11, fl't!Ui~ u n!y an i:l11~1\-e111ll~'! Iii~ \~ilh 11"1!..· 11"11.el!ih1.::11 t.:d <.:tn:.:1:~-i. dK; :to.""<tul.;111110 !11l~c ltM' 1.Jx_. 
·~11 1 is :ip1lll• U( ~\1:11~iy l<11u••••x l·l ~t·u-......ilu1lon ~1·B.~' 1~Ul)cr.1.c; afc i.\bO \\•idc.:!y ~tv-.ubl1'c. lJnlflfl,11\"lld~. 1hc:11• rt•1n;1iu '1.'\v lr:rint1l 
ph~i:in...; \\.'Lh c."~ <.."Xpcricrl':~ in n~!r.{! lir..1il1 ~..,,l~<;r (111;1,1.':'C" !(tt 11:1wu1i:.yc hi:.fl1l1· b1t!1t :l!ion • .;. Sonc 11ini1i:.tfl" h:1\•t· n.......,·N:1-
til11t-- .:1h1i..11 1bc: ·~~ t1fs1·1~<·:1 · ii• 1it1k!a1\ :l()li l(~fl:l~:!Si !1~ lh.11 ii !l'l;I)' be un:;tft'-·n·ic r.1dU!it•1 i··.:po:'lun.• 611111 Sl'lj :r r.. .;11,..,., tl'll.' 
~1l~ ;i:; lhn fm<u ~l l'X".tin CT ~1n nr .1n ;tlxk11nfl:1I X..r.1y, Nl.1til.~1r 11)(,.1.r..inc:, ;as " !'olll.".i:iky _ !tis hu:i\ tknni:; :1udk':'> o o ~i~ldt\:n l\lt' 

U\ 'd" .'llJ y<~u:-. ~i,lfli11111 u:l((l\V:l.~d ... r<.''-' f-t1v1nr, an uOfl'Sl'tlOS1~\: o r p oofly 11111.iT.11001-I ("1:-)'ctl~n<· run:liiion li;i:; lr(UI)' 1111)1\' tt1k"' 
Uun IJ).• 0.-.k o( IO\Y-dtN: r.1ci.Jlicin e:-:1xic."UR: <-,,..rit'ntk·1al hy a SPl.;c;r ·lC)n Chin" 1 • 1 :1t"' lti\I\ · i; 1 •0111 'fl rku 1ll:l!I' t • \ l1t:1 Kw < hW.k\ ·11. 

tf.:nl(Xi:>ll:!ljnr; dt)I d11:.· l 11:1irl 11f :1 l\\x .. 111 lhft'l"}'\~l fi'lkl1hdd .>f't'M'S dtc S1!n1: 1\:bl!vi.: <-X:l\':l)r.:11 hk1cd lhw pu.1.11.-rn :.\'> dli.' ~u!i l..-;1111 
t;onunon SPECr ~1dioph:1nu:Ln:otk:lis u.<t.'tl li-> study ('Cn:hr.11 h&11nd 1lflv1 :ind udis...'t.dy t\·1vhn1I t111·1:1h.:)li:-;111 10l-i11t!.: · 

J l,\1Pb() ((~~c1.,· l. li(.:I) (Nt'\111dC11:). ~u 11 J i.B·X1:0011 ~:;1s. M,\>!l'A() . inJ 1-'.\.f) :u\: c'O!\-:t:h:t<.'tl ;o he :xiu:tl in lhi.:ir ci.p:teiiy IC• 1\:lkx·1 

l\.'l::~ltl:ll n·f\'.11'~11 hloud lltJ\\'; 1hc: 11lU:'I liill!Cll ~1'.ll..'tiCIU:C L-; wilh l.U.1Pi\O. 

HOW IS SPECT DISPLAYED A.ND INTERPRETED! 
Ht:Jil'l SPl·:<:I' SIUllii.-s <,_:in J ... ~fi..fil;1y<:iJ in II \-~1)' 1.f \Y.t)'.-.. '1'1:"1t!itl(~1:1iy, th1• hr.on ~ 1..11:-llla.l.::d '1: 1h1U: d4! t1\'.0! 11L1111.:<;: !IO!ii'tllmillf. 
1.tnll.t:!ll)'. :inti ~1~. ·"- non1W si~fy ~1(1,\':' rd:1ti\X°I)' ~)n,·111.1.ri'.:U l11;c:.t.kl;• 1f the Olt<.Ji:ll: Uu( 1t1p.l 11~11 d11.• l 11~li11, v.ih d11: (l.'f1.•.11.-ilt111 

lu~ dk: u11~ :ti:.tt~\: ftnl cf th:> l~~mt. ()..>ti..it.lt\'C :in:!'\ •i'th..:: hirun !'~ic 1ndlcllllt l 11)< 1111 iOt.lt~ ll.l O:~ill' (di.:pcnding Ol1 the<\•~ sea.Ir.: 
111 ilii,.'(h, :.ri-..:1 lA."<..it-:IS<.'(f <ll't'<'l:'<ll t' :4.cl'\\'1'1 hy lW1nni--l11,.'(I <,_tlklf. 'iV.d1 ;11.l·.t~l'(.'('n\,1 1l'l i11 ~111 1111.((1' ;cl,in11;1li~{y. dn· lir.un ~:nl ht• 1tt'11'-;-lt•1t1'-'l.i 

11\ thR.i.:-<li1nt.'fl..;klrol inn.fi;l:-.. µJ S11'JJ(la' !J1~-e;-;1.P.; en: \WY IO R.'f)l\~1li hr.i.l aruvi1y, hy k.1oking :1l 1.h1.• l:OOo.J floo;•; ct the IY.l!O's 
L"TV\k~1t ·il'Tf:.i.;.t:. ·11 ... ~ i1:u;1~-s. QI\_" ildpful in 1.'\~·~~ ~l111k..::~. lir:lin lk'lUI~. lhe c:tl\."'1.1S fu-nn di\~ ,11 ~·. (,_1\.,- A l 'K 'l!'l)l:!I JI) ~IJfJ(l." 
sc-:.ln .4'w1"'lS ?lll"lll, l\ril, s~nl1 1);1!il':d ;-ai-dy :1l.'1l~"'S 1h1: J)('.11n's c«mr.d !-taf.11x· r11~ue> 1·3; 1 ·1~;1(1). $/) tk."Url' bra111 111}{.l,l!IS" ~'tll'l)flet!..; 
,l\~J~ hr..in :\Uivisy IC.1 1hc :tll')St :l(tM;; fl-'l".S uf d IC lx:til, 1ypic1!1y !hi: lllO'i J.O.M: l 9~ n dw .n.Jx:w'.-. clinic. 1lk..~ bl~'l;.."'S ;uc hdp/ul for 
f)lti<inK 11!) ~1f1-:t.; 11 •Wu:.-.tivil.y. :r : :<e.'('ls iu ;1(1.i\'l.;."t;-i/'.inl;o., c i'N._..._,.,\, .. t1•·u1~'1\' di>¥-'\\:1. I~ diso:'11rk-r, t'ft". A 11C¥nl:1! j[) :llli>Jt; Sl.~·1n 

EOU°""TIONAL OBJECTIVES, 
• learn five W<rfS thatSPECT may be helpful in cfinicaJ practice 
.. L~m h.ow SPECT imagit;lg i!i heiptuJ in obtaining compliano:: rrom pati~nt:s 
• Understand !'bow SPECT studtes are displayed 

J\L\iUST 1998 

Dt Amen 6 &nxtor o[rheAmtn Cini: ~r Bd1aWorol Mc&Onc in foi~ ~ 
,\'l.Jjln1.11~Jul. (lt;(1v./(;11u~. l)rf•lhcrp1ptxµ1 o{:/)1$ l(Ym! 11'fl$ u~l.·1taaW,vlr,tvl h1• :hc11111hor 
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~5 ~ Xt:\'i-, ., ;he b.rl d d.: 
brain Uht· ~llufn .lt)J 'lb\W , .. QC<.:ip--­
\l'al l.'t'.!ITC.'C) :ind ;JV("t:IJ~· .:a1.'tllf1ry C'\'l.':l)'­

\Vll(rt' t'~ (.tli3111'CS +6: PPH:J7). l'l1y:-i 
1.¥aac; !II\': usu:illy ~t !lwt sonx:1hiog i:s 
"100& Q t.n?"d d'Wl'lC 't\2)10: (a) II» :tludl 
AlMI)• tO 2 ccro1n ll'Q. (h) IOI() '.tttJ,e 

IOVln' In .J ctruh .Ct. ~ tr) 1S)Uan:I 

ncai ;,ttc:;,s d xtflolty rfbc ou~hl ro bc­
'li)-mnr.ctrk:1I 01 'iymmc:trlcd Ul:a~ or 
.wivil)' tl1<4t <'U"I" f)'f'J•~1Uy :t.')yn1ttlt1J.i.W.-

Following Is ;i 11 ~1 1)f '-'tJ11<lih(1ns 
where SPEC1' t'Jn be ht'lpful Jn :1 

rnt1npsrcbi:1t.nc 1n1..tk1· 

HEAOTRAUHA 
TI-= ~iu <~ tx'-.MI toumJ cs- arm ~ 
kd1.'f.f t1l P-")'Chi:ury t:1.~ n•un held 
1njune-.; LQ "'1.•bll.T..41'11,• 1t11t< ol lhc brain 
1';11) (11\.N.~ pml.)1(-.n'Cf rue yc~n; l<• L'(11n<· 

"if'f.CT ti err ti th..; l"'--:-1 101d' ul 1..-v-.tlu­
:.lllU~ fu-~;tiOl'\:.d dctK'1ts &om bt:-:1d 
ICM.Ob lhll :arc cf1a11•• '\'l~· ~abet 
-.wt~ k.tc .. ~ ., ftll.n llOdt:na:.nJirw. 
,lnd d'!c:!i\1c ~tnrnl' li-11 pat.:ns.s.· 
typtetDy, SZ't:Cf f11~ in l)e°J<l U-A<n<n 

11~Ju1.lc focil ;m:.1:; (f 1k.\11-.1."l'(f f~cti\tft)', 

ofic."O in :t 1t.illtl~l-<lC11,1p (XIUClll C:;uc;b :11' 

lkcrcased acUvily In 1h1.· k:l l J.ntcrior 

BrainSPECT 

Imaging in Psychiatry 
1lr'Ctfnntll aX1t'a: ;J:ill nxtu: tltUplC;lJ ~ 
<,ar tl'1I: .1111,•tin< :inti ptlllXft# :l"I" \'I:- 1·i ;t 
1c111110t:tl lobe:) ~u<t. 111 \Om..: c.Jse:;. 
mllktd I t}'l)l 1:&Cb\'lly ~t'r ll M:" '.111:' 1 l d-"~ 
i1'11u1y, In many c~.~. rlu· :)Ulhof l.Qs 
~ u., .. ~ ·o11 center" dntrtl;.r~ ... · 
~'TU\ .11,11"r"q m .l fiellJ W.•Y 

·~is ;a~ \.'X31nf'llc n.. pU:ri' 
r. I~. mtt SC'Vt'ft' b:tu~inr.J (Nc:&ns. 
H'c h.id Jln::.i.Jy hr1~r • .incslt:'<l fc.1r 
"'hOt)llfl1ng ·1ucl 1'>(:ll1ns: Jruip l"lc 
r1t.ilV4..':r1tly tm sd1ool ;u1<.I \.,..11>1. dt•l1:1n1 
,1nJ ;abusive h.>\Vllnl h1 ... f>.11c:nu1. I le 
ft~~u~·ntl'( !J9.!d lxith tll.lfijuoUtJ .. ulJ 

'ftt":lln4:. I l~ lr.111.! ~ul~dv hccn tn Olk' 

~ 1:\--..u .. u pruw.1n1=n.I.-....,.1"1 lk'> 
-;i~ lo .J "<tVf'ICI J)Ct!ojtt:ltft when his 
ll::lft"flf.. .. J,,<•igill him for ,.v,-1ketl••u. H'I! 
had l/~"(I OUll)(.'tt'"' 1u., l1•'..1lr:11'1.i ..... cliotr. 
S~IOl;C..'4 Wl1t:il he: 'MlS u; •nonll • ~ nkl. 
lk' h.111 f;.Jl~:ll d:lWn .:i iltn''1 1~ ~.ur... liis 
inrd'ler reponed d Qt he w.a. .. ncYc" quk 
j~ ~'• · .. ac. 1hlt. A ~'tl.t.. T ""•1¥ v.~ 
c•tdl:tt'd I•> C\,J, .. 1!c-" JM pnor bc:al 
•r.-1Q ;,1.i hs ~ t'li. ita~•n 

f'W"blcrm. lt .,Olfe~xl "'--"VCn:' dlrru.ge to 
hi~ l(·li fl1\:ironol cortc:-ll \ l·1u11t1• 7; 
t~I'~: 18>. Vivt'n lhl· ".,,.,!f ul funclir.m:tl 
J:u11:•n: 10 hi.s bt:iin, hi: w:•:-i pl:.111,"CI lJO::: 

lmageP~ 

l '•YlbroflnO al ;m <1Jl(E1)!~C .u"al J 

psychQ~titu11L1111. Th~s comhln.11i1111 
ht'lp,,1 ""'~.:n bis ·ln!.'t'r and •111~11""\~ ~ 
1mpub1c 1;ot111ul. filvc:n the.- level t>r 

tl:.t•~Jo.-..~ (U his pn:frunt:11 '-~""• u w-.u 
tdl llul lir4 ti1;1!l(."(.'!> re,.- h:.wini;: tuh ~ 
w.it'c' funi.1•in were !IOl pruml>•n.tt 
ri.:lpful Wllotmltion in 4h.;- t.1-:.Jtncnl 

Jl:a""""M f1'0."'C'f.S. ~ dur Th! 
pl:t(t'(f <n ,I mun' hlghfy '>tl(JN\'l''lt"d Cr\Vf<-

1 (ll'lffl(:!11. 

l)ocunw1\t.111on of head 1n1~1 rl~ ·· ·~ 
=~""'!"Vl~I h .. k'Ver.a.I n:.tt.'il•"'- Rle :-.tb.;ut. 
:i;.-e cluldl't"lt aod tcenagi:N, It .1llc1Y,.' 

1h1.,,. l•I IC'Ct."J\'C mon: 'I,._., .;a11l.Cd 
ScfVX\."' ""'~of thr lnp,lrti". 
u(lrf' •"'-.Cntu.I fOC" • .:pl:1n,.ur.1n1..c 
!C1SOtt:o p,11u;Ttt ~ut-J f3m\ly un~_l~r 
/>tl11d111j1. t1I IJ'k: df'--.:ts of lic~l1\ lt:.1lutt1 

1-oh.1nt .. s 1~ltnl·n1 -t,_i11n 1lli:t111:r ~IMI .a 
dt.'l'!pl.."f 11nil1·1•.1;,l)di1!,!t fror.n f~un.Jy ;Ind 
-...q1po11 'Y'4t.:lm. 

DEMENTIA 
Thr \l't:CT p.iuem for \.J-h1"l'11H"t ~ 

- .. 'Yl"'"'1r l>b=l """'"""'" 
..i:tu in 1f i.,_• (llfic::d ;ind fdl"('lt pl u °"" im 

<ll the brM, wilh (ron1:il &11l:c h)·rxipn 
fu•,,.111 tk r111rlng l.ner in th\' illtl~·"s 

Mut1i+hU.,1rc1 cl1·111i.:1111:.i t.'i thu:1c1crl"1t:<l 

S/Fs.':r ccr...:ai sutfoa-~~~ b) 1i:'tfj:llJC.~ di~ rvh1g aF the_. 4'Cll' .,~ef"hrJUz 1k:Ullr. 

SPFCr uctk't.:. Utwil(I."' U/'t! ~;.km.I~ setr.191 jJ/1;, o/t(rT a: rbrr.!Sbold 'Cfl 411 j'iil(l, lr'dli1=!(-m ~'.~~· ipr111t ""-'d.:..i..)' oomp..ff'd 
m11i11:e!l)re-:bold :<1"'1:1~ 111:d 1f)l'lk11w tlr tlk ~rm '1c't:ct- 159& 

1:iy, I ·Nc'.i"\:ll lflP'\l~·n m~ vtew­
'it:>c.rt" full, ~'lfllTldt-.11 *1.J~. 

l'lg. l ·Norm.l.I A·ll •Ir ..-.i,1tl..iic 
vii.~. NWu.· full ou1,•l!y 

' . 
• • : 

. : . . . 
' l . 
j 

1rui.. }Nuun:il litld~ 111Jrfm."1" v1•"\V, ; 
Nrtlrr lull l>)'IU1.tictlbl :dirl:)'. ., 
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f1K • '-.ltsiul •~o *ll'<"t" ...... ~ 
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•• 

"9c: '"~ ........ " :OU: 1.tnllC "'icilf 

t ""''Vii-"' :WW-.~~-
f'c. .... ~~~:wt~'\- ..... 

(.c,:nt..-n 1'JIO)( Alf-'t" ~"-

. 
• • • • 
i • 
t 

. . . 
~ 
> 
> . . -: . 
• . . 

, \.ut'"I' /'tT ... rry~ ~;Ni.II l'f" : ................. _ ... _ ... ___________________________________ ...... 
I~ 111ut1ifll-: .111::1 ... ul' ~'-""\.'.lSc-'tl pt:ttu· 
.. 1t111. I llV d~11~1.1 is. cypically ~11 hy 
111•1 h'!\tlt '\I p~h h) up1:1k~; '.lt.fOSS the 

t'OOt':\'.~· F1l:inli1.I ~ll JC;: 00111:nl,i;;1-; (I.I/• d•: 
nanu• 111t111;1t1. ... 1 ;10· \ lli1.:11 d 1:u•.;,c.-iui1 .... ·.J 
I~· 'llt.·ty f))(Af trr •rn.11 lohc pd{twloo '" 

1'--ir 1 .. '" ("\:;111"il1· 1.; hi.)\\• Sl)ECT 
1".JR l'k' U...cl\1.1 tn lhc c\•alwi11nn )tMJ 
ltc'311111."!11 ttf ~llll"Uli:t-lilu: f)(t3ol.Tli:. 

l••h- .. ,11.'1'1 f \.~ ~ ... ~ttair.. .... ti..~ 
tk~~mr 4'11:11lf1onrl,· f1,,~·fiul H1. .. 
lt.:tt•h Ii.Id ~l(;..ld. pnj>ft:nlS <tJnWt;( 

wt1h h111• <II\'. 'il'l-:1.:r ... 111itly !Ooh..~ .. :\! 
111;.trk\.'tl '>Ul>!)n.::<$"-IO ;I~ tltoe: <.-"nl11\' 

ln:111,, •''l"-'t 1,1lly ul t he p:1flt:tal ;tOd 

l(!'lllPt>'"' h 1hc-. (l:j~ure-: 8 :1.nJ ?t 

. . 

: 
• . 

r""Z''"' 1 t I~ 
1 It .. u rrauru;t 

Pllfl: ., \I >"~"''"'" ,:vn;in· v~ 
\llCJl.a: lat'°"'J..:f"u .-i Jdi 

rn..J 1utul ;ipJ l"cfrtnbl n;;iui:.S.. 

: ·"""'" ,.,_.,, ,..,._~ \;;l 'i .. ,It 19-)(. 
~ ...... . 

Pl'H l')l ,1 <i' ''lt. Altli("'n11t·r':.. d~1sc 
p:1U1•111. SIUl\\11.0g 1he (~mny 1ht•'>(• 

Sn:IJ~'!I .nu I 11111rlln)f. 1'1)1 Ill\· t)h\•i-.101<~~· 

11.~1! ~~lil'IC I~ i:''°' J>rUJknl..'> ~"~ 1111..'lll ; I 

Joe..,·,~·· llll<h:1 -.i:111du)~~ o( th:.-. ->c.:f!OUS 

t1)t•1!11:..tl pml*.!in. ~"tjUOllly. lhf')' 

'M."lt" .u* lu dt-vt•~1p S(r.eli..-p.1(-:. ru <Yip.;· 

\aoll 1h1: Mllu;atJOn. Jn .tdci!!lan, r l\";J;. 

1111nt"\JIJh:ly 1M:J1 .-cl 1m <k•n•11ol-·1-1I 
wl•h..i."'",J.ta.:crM:Sed brsM~ 

CEREBRAL VASCUL.AR 
DISEASE 

Sl 't't~I ~ •1111.·n hd.ptul 1n t!ta.: i..VJ.lwti11n 
all(I n 1:111;)1:10'll lt'11l •"If i..vn·ln:1I V:t.\l.lil:1r 

d1 "11~1"'• .. ' Alt1:1 .u\ .r.c.i.uc .stnlkc1 .1n C'-'rty 

. . . . 

:,,PE(..T "0.:)n n~:1y ,J,·1l"'' ih~· 11,-;1 .11 
llo1 h l ·1n1:i \Y1lh ~ft'.;u:r ;11.'t.·ura1.·y lh.tn 

c1~ht1 t'11111 p11 t~·1I 1uu11>xs:iph y o • 
111:1$!,llciltl;! 1~>1\JU'~ ilro;.!i.rig. \Vltcn lfti• 

1x'f'lu~1t11 1l1·li;.1 i:.. ~ 11~;o ·, 1.hc lik1·!ili11111.l 
1 I ft.. '1111111tu_R11.. n nlplic;i;lions or lkfni:1 
t.it.n 11'11.Tel-..-.: 1t1.111.1fil"KK1 uf ~n ;11tt•n:1l 
l\'n'C.l•Y ~ tht'otuholy.;cs an ~ J.X\I 
n~ •..-in: '1Jm'\'llll1:'fl\-· ""'' ~"tl~I 
ds:a1 -.ith <11n~.1pny. SPD..I 1.._1 • .n· 
~I.._.,. d11: il'!l."lU111n uf .at1't:f110n•I.;· 
h .. t• ""'ft u • .,.,r ft> .:a.S."-'-'> lhc.· V-.l:>t.""Ul.1r 
l\~"t\'~ Iii f\ll«..~i \\.'llh ~°''l'1'\" ~("t&"I" 
uf flit• f>9'tlCuUJI .,.1.:Sioel~ uf 1hc 'cn:­
h f'<l'Yl:f<Vlilr 11'1:.-C: A~n; Il l fl'l'I'{ .!fl) 
1,i111Wll. ,1 IYtl"-~11 ~ l1 0kl.!. 

: . 
: . 
. . 
: 
. . . 
. 

I ··~ ~, f,lp<lk7PoTI :IU!::te!' ,..,.... l'ii(. ' I ~I.II lau.: vtt.-W. l UZU:uJ 

''~ <~IOtletk'llVtn •k«'no:IJlr'Cl~r.d Inf~ 

'-UI I>. =~ \d. iMll 1M 

":. ....... ~·------------------
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~ 
Stroke T"o Right' 1CTUi..,rhen .rol.l" "iL'! I 

Dt:prcs.-;ion a-; Pr1..-senli11~ Sy111pton1 . . 
. . I 

l 
I 
J 
' Hjl, J<l tdi i.ic\: 1'.ul.111• \'It:\\, 111,1M,.'ll 1k'l'l\~"4..'\I f 

). fl (1U1L1I ,._,_1111..)1.J('.d. ,111YI fl:11:ictd. lch· 
"'i. 11 : u 'fl <11 M'1t ~u:f.ll.'l' \'irw, 111;11 >.o:i;I clc-<·tc:w..-.:1. 

n1~11 h11111.d. teit1Jll11~I. ~iJ turit•1:1l l!ol't. I \1n • .,11). M?-.,~r ,...,,-b~ \.olll \ND~ tVA't .... ..... 
111:11." ii. .1 ~.;.·rchr:il \':l:.O.::Ular ~·:l· .. · 

,...,.,.,... ~·ECT .,. . .J, c:t.nioJ\' hrip•ul in 
rn~ .. hi.1(TV. N, ·' w ~'";u-t1fd Wl1U1311 

~,,ir .. :nn~ tront <11'\l\'t\: ck:pt\:'\'>1<111, h:1d 

hccn n n111 .. :s1l01\~i~ lO 11t·.1tnlt'nl A 
'>Pf(:')' <oaudy u.c~" uttlcrctl ·c1 n~u:ue 
tM:r unre-.-pxc.~ ct.10C:lit•>n bccle.N· 
.she Ila.cl 001 C'XJ)\•1l1•11('Cd :1.ny 1'11.-"lu'OIO:L, ... 
k-;11 -;y1nplo111 ... ,1 wa.<i sutf>li$inµ 1u 
J.is..,(J\-n IWO br,:t" ny.ht·hcmi."i>hc!c 
l'oltf.,.,~ CF~un• ti; PP8.?ll •kt rvwt 
'f\._.,,. JllM~'<." dl..1)1\''\."l\)I) bet'"Jll'l° \ k.~1\.'f 

:co; (111\4 or lhc> 1').'tipk- wi)(I 1'C.IYC fn_1nt;11 

Jullt '41f.Jb:s ~'ft:C St'\'t,.'I\" dtj'W\'.S" 

.. 1111f\. A:5 a n'!>l.ltc ol tile' ~1'1!<7T <.t!Jdy, 

ln1nJ1•1li~1h: 11.:\11x1li))tl(.1I .-011..-.u! t.lliOll 
~ dxut1.'1'.t .uxl ~~,JUdlll)·. r-. .... ;~ 
pb:ni ,_, JbJd.f~ AA'lia:tb.C'I ~I 

11f\:Yt:l1111111111.1 ~tJkt'°:' 

AGGRESSION 
~T ':in Ill: hr"iW W'I t,rd.'l...r:aniw. 
:and dif't'l..11nv. rn:-.1.tnt~'l'lt for J~...._ .. ,v,· 
b1.i1aviof, lh~ ;1utl•1' :u).l 1.1.ill..-::1f.'J.~ h.1\1: 

r.u:d ;i """"""''n lri:ll.l •II' ~10' li.i.nl?" 
U lrt.1¥., llt 't*A'\ IU.~ x..J ..... 
\\1'l) ~hfflir ·~\· l •'ht\llOC.~' lh·~· 
fi1Klnl14-. Jf'\:• <I> :1hoon11.ili1i1~-. ic.·1lhl.'r 
n·•n~i:J •• 1lllft::l.~ .111A11y) .il I).,. kh 

tcqxd •k dttl lie 'C.11..J ~''C\'e 

....... ~!> J l lk tt rt· an-. \flcr • r<.::tlJncnl 
with Clomipra111iI1l' and Dhalproate 

(30 top-down :.ct!Ye ~) 

. . 

. 

: f%I,. t:!·Btlorc Treatmenc 
• ~ftH"2"'-"CJ~.M;tt1:.11r 

l'i~ l~l\i..'r l'teWmnn 
Nunmcl ~"I.Ible Jll.Ul'llY 

. 

. . 
. 

: 

rl-.1.;.:J'C'..{ (.!} i1'1C\l:.l~ :1.(1,iV'I)• f'l lllL' ;1111~· 
rior ,.,'ftUl:uc ~·,u .. , wtuch ol't..11 cu~'ll 

fJl\il~ '"" n.~ d1u1--.. :uvl 
shfn11t: .cn::rUin ~.• 111-~:in m•y ~t .<adi: 
1)1l Ilk'.' ,1~r1·-. .. 1vc 1houp,l11 .. th;it ~1r•• 

~il>, . ind(\) tl..\1\-::1-.:o:xJ .J(.'11Vil'( Ill th""'. 

1• 1<ft14'&11 ~ &:ding····-·~ 
~,.,_JI}. 

Whl.'n lh""'' lhr<:l• fi11 f1 1n1u~ ;11 1· 
~ ..... II t.'i Oii~! h111'.d\J IU 111\'t\'COI! 

•""fh~"4 ~ .. '( <,\;lli-W 

l1zc t~111put'JJ kit'll• :1hooru"1l11"·-. :11.f'KI 
ll•"<rc.1!'1! violl'•ll thuuµhl)., a :(<.'ft11.nn 
(."f".tl<: ;1~·111 10 hl.'11• <k:i~rc~.1.~c .u11r11111t 
<"*IKJ&.lc ~,. ..... impn ... ~· ... \~ ... ~ 

·~ 

l'ip, t'i·*> llflC);~kk: *live vt;,'\v lnc:i\~.•"'-" 
X11'""Y ~'\:f> .n r•W'll l•'\1~..J ln1\· f~·l. 

. . . 
• . . . . . 
• . . . 
• • 
i . • . . 
• 

• . . 
• 

~ .~:'; .'~. Pn'""" J\-wJl$1J17V \,.~ .. "ION.. ,.,.._ : Nt-rn ll ""'-'-'7,...,,,.,.'"" \bl. ; ""'' t ,,, ,,... : 
'l.o oo o 00 0 O• ••t v 1$f ::•,, 0 : t t Pl n n p $ n:, n ., J IJ at I I; 
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......... 17 t 

• h1A l"t...\01 r1...,.__..anl'lo>rYlr""llf 
• U'llTI'2"'-'U dr;:.:p l•ublc ~rvf:}'-

~ ............... . 
ik.');J"-hr) and .sonx:timci .l lb)'Ch1~lin1 
11J:1nC to :u•t•Y!•f\• pn'f1011tul 1·u1!<::"1. 

;.11.11v1t'' ~111d c:nh.1nc:c ilnput<ic mwol. 
I lett +:, :tll ._.x.:nnp~ <i l)(nv Sl'l:X:r 

1.<in hi• h1ijll11I io .IJtli;s\.~ive hch:1vuw A 
1H-}\:·•r .. M,I nr.tnii..V nw "'•1~1l lv..tl11:t­
'••• k11 ·~N.~>'I' :huu._flL'- 1ncn-1itlcs., 
1tnubil•r periodic int\!nS< ~k-KJ:aJ 
lfa;.,~ht .. , :and ptn1hlt.-u1..' •llh ~f\~"f 

Cf'ntnlf Ill' wiJc: rqwlf1't"ti q"l'I"'*"" 
._ hl;•n: he .,.,."-lid ~'U"IJUt." UIN"f ,lfu• 
"•'"16•1f',. h,• l•t.ahl.· ft• .J11ft .l\\>.av f1un1 
hl'i upi!..'llqt 1l1.i1.1~~ fl~· Oltltrtll ;&rid 
cl\hthll a1•.t!f1'""'"'r 11\·h:t\ u11 ' '"·h :111 
hn~kl~ h1mi1un.: cir puu1ng lidcs in the 
"'':•ll·· /\.'* Jl:IU 11( 111,, ~"l<llt1:1{JJ 111, :1 h1;11n 

S1•Hc:T .r.tudy w.111 ordered. It r<."\'\::tk.xl 
1roric1•cJ lnl1t:'=~I o~:.ikc: 1n •lir tm~"' 
IJ!1.~ ;..'Yn 111 :wJ socn:a.o;cd ~-c 111 llu: 
ini"lio.I ·•'t)Jt'V. ,, IJ)('- h:li Sl'.:lll(lOl:i! j(~)C 

(Fllif""' 111~ PPM.22) A.ftu-d!C"tiinir-11 
cY.J!u~l.00 .1nd "PECT fi.ndin_:;.s. L~ 
rotk'ft .,.,. .. 1.t..n:d &a (!fl dil.~(· 
(h) >aAhlaic Ith ledl(lOt'..il Id.· :Kll\lt\ 

.1nd ~ ~~ lb:wJghts ,:nJ 
ht.•h.1 \'1~wott, rltt·n c·lc11111pr.1nr1n•· Cl~• 

~ c:1n~~1r JC.b\'lCY Mid c~-...t: 
thou$:fu. ... 1r11.I 111 1ntpn.NC o~nilive tll!lti 
hil1ry). 111~ l~'fll ;and hl11 !:1t11rly 0t)h_xl 
:t 1n.1rlu:d ptll'!llJ\'t' rc5p(l~ Mr: \v;l.~ ll~"~ 
u•ri111hll", h:id $1,ood <onrrol <111cr his 
tf'1npt~. :11'11J h:1d ttn s tiicid;tJ l.htx.~lit..:, 
After 3 yc.1_r:< o t con;1nucd c hni<::.l l 
•inrnWf"!llt'T'll on thc:.'$C' ~tilxr;, ~ 
killuv.-.up ~'OCT ~..dy 9.-",l\ ~ ~ 

•""''-Qlrl <'t'ftbc:lit 1-i•• l •.rw ..... ~ ... p.il'71 

Oeprcssion . 
• . . . 
• . . 
: 
: 

. . 

. 

; 
,.');. lo-Jtl Md,•• r-: Vll...,..: aJ't"".l'<C'J 

rw\eQ" ..nil da"t'f' ...... ;Jci\il\' 
r-r,;.. r-•l~ .. llU!.'l:'n.•~inn.-J: 

\~'\"'f\'\N,! ... It!.. a. Mt llmpir:al ti11.• ! 
.,-..a.-.<J .... m ~.,. •• ,,."'"Ill.bl rr.<tO·:t'I'> 

t~• 111·;111111·111 Ir u·Vl";1li·li :.i nl.uk.-cl 
1'11)1 ,,~,1lil'~1h11(1 1>1 lw;Lin mivit) 1n lhl' 
cl11nut-11 t· 11~1\l .. 111kl k-11 ... .,114'X11:1f k 1h .. •• 

TEMPORAL LOBE EPILEPSY 
·r1•1npu1;1I &nl~· \'l)llCps'!,• tS one of the 
llllCJ'it tl\....-IH1,•11tl?' t:t1C.'llt.ln1A--:-rti du•Mllt 
\1 ... ,.~ ,1i. ... tr..'f'o..:in.l•c.1 ... ~•dl 

nun)' p;)' butn.: ;cyn'"""-t<>. <;U1.i1 • 

·1!·1•1°:'>.'\I\\ 1111.axl :tnu:""..,a.. smuhl11\·. 
lur'llflllil. 11"••1 A)r--:il fC911. SN•1•tt1. 

h-:.11. ;Jf\d -"ll:1•11o.1)' ~ Pmf'-h.'1'1' in the 
llil1f'lllir.41 l1i": 1v1-.:dho :t:I(.' !(11.1111.l 10 II• 
1l'1 '(h:J '"'().."-\". \\·hr..:h .in: Jitiiutl1 U.• 6nd 
\vilh 1'1-1111'11.' ('lii "'oc~; !'l 1E<~rl'l1 Klin1:-

111 '"'ll•fl!ll<ll li.A:c \'fJl\~~y. :1o:J c;'liL..lll'>)' UI 
~11. 1\."\ICJI (iti·~~'l.f .... ~y in 11 '<' 
it•t.,.11 ·1:.I l"'fl(ul ;.111d 1r11n-A.<1t)(! :1tf1\<11y 

\IUril~ If-..· k.1:11 f111.1-.,•.'L"('n1f>C! d~I~ : 
11i ''"'ll'.4'.ll )lic 4~1'· t."'{:U d!!y \\h..11 • 
11 I"'.,,,""-" """" l)!..}1iw:JJnr ~1npcnuu 
d.w. ,. ... ~ , .. ~'CUOlml.'fl 

tll't\· "' 11 c.:ec· \"Dn•* A ; ')"":If tW.! 
h:"f I).\~ ~ \ipU. Mul ~ 11'10h~ : 
l't.""~ IA:..•li1 m: ..... ~/k)bm ll·...U : 
lh:it '"'' r\.t Wr.1· AJ .. 'C. "( hao,.c 'M:ll'd ~ 
ll.lflX.1'1 IO ·~· • he lllkl l:ct. 1 :,a,: ~ - : 

l>unnu 11•· illy, ht· S1\v ,.,,....,.t., \ 11:11•};\.' : 

. . 

. . 
d r,: u\:w. \11. ·ti.._ 'i..t:' <:f fli..: 1t; II tc.11'f"W:1I kt.._ 
I Ftt.:1111· 11, l'\1X..!~I. \V11h11i ! \\\..'\:k.'i 0 11 

dt\'.11(ittk1IC 1.hc IJ1.'i1"; "lr.U\!..<e l!.Xl'll.'T'L'llll' 
lli"1t'111.~111 , I, :ie•l' t1.\·1 ti u.· 11('.:<f b 1tt;ti.t !-. I ir... 
.11'\M.'fV il.7-'W~L-.n'll 

DEPRESSION 
l~Y'I .c• I 1•1fu•d 1•U A.~y ~ 1l-"il. 

1"'(k.1 u fl ..... b «<II.:. ii> ;1 ~ .... 

'tl'l'<:"I' f1n11•n}! •tt Jc1wo.~°""" "- Ot..­

""''"'" •• ~'f\!o;-.•I l"ulilott\'br:lf l) It-= 
.~J'J''" '' '"'lbl h,1.-.nu:lh:li.'>t.I\. '-""-l:il 
...... i. ... ,.. h.i'Vt' '"tllc*.'l lllat.lh..· l~1"T•tk'Ufl 
nlt"f•I 1i.11111;il110 ;ah,"t ccc.-.<r1ncnt 11 !he· 

f \l.u.1. :>l"tt"<· 
Bipolar l>i-.<ltl-r 

·- -. 

rE"1"tJ 
" , f r. • 

~ · ·~ 
~· ~ ... 

' • • • . 
' . . . . . 
• . 
• • 
' . • • • • • • . 
: 
• 

' i , 
oh1pi~, t'llt..n pi.~ sru!h.i.. .w.t ;n nipll1. ! 
h-.; -.1"' ~~t\'n• 11l1:1<kr.vy Hl11.~ii. 111: l~11l • 
1n:1ny .an.xict)' ~yniptoins. II~ 1nnther 
IHOUJ(hl hhl) (of l'\':lh1:.111un I h· h:ul 
l'l(X'!lt1l Gl~i. A ~'FLJ ..W1 l'-Z mbt.1.1 ; MA. IH'dlktkl.1W11..xi"l.·"._w, p:11d1; : 

: lf\"'1'11 .. ,1-.t<l1.X;i:k.o;a~Nll1:'"CT!1:inll .$1m,lf'(': I(• flldkt" ('\';,d1ul• •l Otn~ 1111· :.t:1n Ii., 
t~ U h.t~"l! \lt'Wl. ~ 11r 
~=r ... Jv 1110MJ ..... ~ ~ .n 

. . . : 
: .\o-."'tJ '~l~.\W. il'l.Da P>K:: 
.... ''"' ••

111 
••••• ••~•• ••N • 1.0 r,&V -
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• 

Paranoid Schizophrenia Bcl(>rc and 
\ftt:r Tr ·at111c:nc \Yi'.h RL..,pcndc nc: 

(30 cop.down <nd u°"""'<le <url><e view<) 

. . 
: 

: 

. . 

. . . 
I'~.._ I'). '.U-M~rk\'<l <kl(·1>:-.t.;.(:1l 11Cl1'-'9IY 

1h1 11'~'-' '°"1 the(.~! 1'C)ll1.·~ . 

~ Jl. 1'11-,,.1'1• ;,...,,,, \-\'.._ "I ~Ii IY'Jll 

F~ 21.2'.!MM,1rt.: .. •d 1r.·1-oll i111p10VL'­
·~1 1hn111~ht111I fh l: (t."l\+.ral f ' lll1Cli.. 

\ ..................... ____________________________________ ..,, 
j'\1.lllt:l"t:\ tt1C.•icl ~ C'lf'lC°"~ Mr-~tlr'f'.'tt 
h.1\1· .1bo so:.-n tru:~-d lltnh11. :i.ystem 

.11.~, .. ~· in ~$>11-lll (!Nbn'Ui, .unygtbb 
h1J,1l:1te :zyttb.. and lk:i·1l 1111~•~11 kb:...,). 

When tle1~r.;:..• .. e<l p:111cn~ pe:for111 :1 
•~lf11cnt!'l1ir;n 1a.;k dtt• l\•:h pcclroru.:d 
t'flf1("( 11ft1~t ;i..,tY.1to. w 000::...I """-' ..... 

'1.t~ ~·1 a.wn AlluiJn 
~-.11~'1. -..brh ram~~ ••:i11'!':!1 
k.11\'lfV .n rc.t :inti (J(f'f'l".t'dl pretror.ul 

\.'CJllil:X at.ihiy w11h 1111"\~11tJlion." 

s:i•f.cr c-.i.n tt IM:lfi11! 111 1f\I,,' di:l~1)0S6 
.1™.I 11v:1lnM..'nl uf 1'1MI~ cu· n-,1;i~::nl 
d~pre. ... .;h•<.' di~1..·rs llf ililTc.-rcnti:lung 
d•1:1 f«a~1 Olht1 ~ IN t-'1'ifi;u1t'S'Jf. 

, ... ~,rt f«•lt - P*SL .. ..., • ~ 
llrl ·~th:~ "' It' : h:wf Mi by 
-.ulit"1>•nJo!'. d~_·pr<''-'tllnn. ln the .. uJ<hor· .. 
('lll">Cricnt:c- there ;Jf" 1htC1.'. S-11 F.C.T 
'!Ublypt::i of ~J)f~-\..'>K)C\ dl.U .tppe:tr l{I 

11t111 c.1:)11l' \'•-J:h t(l':l(fYlr.l'lt lt."JX"~s 

I I 1 ~-d ~ ll\l:d t 'tr!QC :.kli\.'-Y 
•il.'l ~I tk"11 •wl'tw: S)'!tt'm (d:al. 
•nus1 *1.Ml\' Ft,:u~ I\ Pl'Xl'1"l 1blS 
d't~f'C' ;.. ,.""' ~-,'Clkd •ilh rootd­
l}C\S., ~··fly. k:)i.-~ ~1) ~ 

lpptt1l .. p~'t'l'. '""-I poor an:tn!r:t 
t1no .. It often !t":ipl in1.k Ii...., 10 tlup:l.lnirl­
t.W• <ir rt:11;·,d1 t~'ICll'Jc it'lla\'Cl'll.ion:> $1.K.i• 
~ bup1opioo. ~1\lnto.1ll<k~'ll:lll'lt:'k:. 

I::> lkat':t.i.c•l rtclrooul con.ex 
;a1A-'•i•. inaczscd ~ .. t~ {lhrs: 

ptl'.cA h:~~tk..~ ft-.!V-.;twiil 
"'""•or11, 1~ ra">1: f~1 lh.il.imu.ot. .ind 
I~~~ ;•l tl\'lf'f lh._,ll'l: hl l'Pli:J'I) 
1 hh1 111ililypc is uf1~n .11;•11)11;1tcd \\"ith 
i<:idn~. lKl{:1t1\'i1y. 1rr11.1hduy. \Y11nylf:g, 

''lf1l.l1~c dlcl:lfty, .111111;11.-.i .q_lCK or 
ti~~ nut~ dVll.i::fll 11;11,,,...._ It 
c'ft'll 1~ 1,._..,, •1 ti., ..._"~ 
.. ftl1d.:pn:-~-.:0J'lb ~C.:b ;Jj llVC>li\.flUC, 

..._'fl'.r.lfu-ic. (lllrm:~. ;i.ri.:1 ~-.u~ 
(;\) Oc:crt':•~tl p1.·I rontJ1 c..·ortcx 

:u.1iv11y Wtlh u l \:t'Cl$C•J 0 1 dt•t a-:1.-.~·d 
h•1nf)01\Lt lt>h1• lt[IVll'( (Piitor~ J7~ 
J>PM•l>i' '111.is is ohen tht' 11111N ·~!Otts 

~'Pt'· ..:nd ii: 1" c:ftdl -''-'Ol."U1('J wfth 
.. llJhas. 1rrit:a1:>ililf l:&)CC IOWud 
nchc,.'1"\. ur ,._-t{ ln sukidd hc·l1:av•ir•. 
rn1"d p.ar:uK>i::I.. :.t)·p._:.1. p:un l.atypic::tl 
he:-tdou:ln~ .. ot :tbdomtn.ll p41itt), :111d 
in,..on'lni:l. The aul11t,11 h:1ri ... c\:n l his­
s11hty1>c ofll.'n 1n;1 ct,~ -.1i::,ntfic.lntly 
WUl'X' hy Sf~nt:ont.:!!'~ic 1n1-cUc.;1lin11i- ;1 

1, o(;f'n bcipcd by <i;Cll l t(IO\·ui!.allts. 

~ ).'- pl"Uf)Cniit °' t.Gv;,,,....,l(' 

BIPOLAR DISORDER 
ANO SCHIZOPHRENIA 

Ulpnl:1r 1b"ii:J1dcr It.is lk'-'f\ i.i1.1r.-.1c.Tu:tl.I 
by ~"l..J dl.li.,il} . 11.'kl'\" d-..· i..l.!R.'hl~l.I 

'-'nrl1"~ ·• Cl11li<':1U~-, Jurin,:. !he.- 111;11111· 
ph:-1..,., .. tht: ~ oflel\ !-.. ii. h'l]ll..TJl.l&\"c, 

C11'1-''-'h• .-. dle b.u.1:1 t~ttM c.'Yfti..':t 

Ltt .. :r.ll 1l.111.·1:a1 k,h..~ • .1n..a 
1t·tnp1w:d ~-Ix~: k-ctl bll.T\. .. .t-..tl ~1111k 
111 dw: llni1il. "} -.1c1u 1~1.· .lk.1 h1.\.'ll ,..,_ ... '\I 
(11Jtllh · I H; i'l'>i;;_") 1. I lifft-r.:01i:1I111~: 1h, • 
U\1tr.1I Ul'\"1,"I u( l11pul:11 d L..on!e,. ... (l-t1t11 

-<.•lnn1pl11(,11.1 ~ db:n :t <hffi1 t1ll 1.1i.l.. 111 
.lfl lCUt\.'Jy I'")'' h<~lt Uldiv1tlt1 111 
... 111. \n..a: ~er f;n1f1n.~ .. h;1ve 

ln.-qu...u)i "-1••''-'"' tl":n·.t.~'1 ~\•11.'Jt)', 
.._...,._. 1.1'1t 111 II"'• pn.{ru1":J ,,,,,,..11.·:.. 
SPtCI 'tuJ1i..~ lll:lY pr<1V1(I(" h1:l~)hd 

JO!omiatk•n In 1h1· d1!l e'<.."Ot~11 rli:i)Qlt"""' 
ur th!....,. disncdc1~. In :;,<lditiu11 ""l'F.Cr 
on riorovldc.- 1~.,~·ful i.t!IOtJU:ttlon h1 
fl:lll\1\L<; .._, ~ia.ntly in.;-)11(11.\• ,,•l'l(lrti· 
JfU' in '""''"\:ts •h...'"'t:Olll..,ntl• ... ;.I 
ffl:Qll!Cft "1l'ftiw l'""llknt. 

1 k.1\· ... •' t.'-ll'l.(lc. A 3~' ikl 1'P11 

wh1 l'L1•J ~"U ti'linx Ill'! mi~ i>rrcxi w-.as 
hrouW1t in i(c- an t::V.l!u:Hit:t'l by hh ttll-.l,1 
lfc load fll\'Vl1)U:..ly l">ttO <l l<IW"IM'< I M 
n1:1.ny 1~iun" wtrf, J'X~f:lll01d 11.:h ir;o. 
JillmD. l'lll A-'111.W mcxicntn Ilk ~l:I' 
....... A.w:;U:d ~ orwall J..\.~J 

..._'ti\,., 111111~ tfk- n-n.-fr.iil ''"'''"" 
h .... t)t Jllli,: !ti "'-"'! I*- t~'!I tr.un ;ac:r.iwy, 
n.,~~l IJ>t d'lC 30:;ur....,.~ ~T l(l.IC~, 
w-.:a~ l'IC'J1'llul kit hill I,,. :i~t,., l n t~ hh 
nY..Uk'Jlk'll1 ~nlCk'I ha.'\ 1n::dtts ~rvl,o.il:tt 
c'>nc ~, I.Iler. .ifu:r .:~.s~niOcuv <'111'\'.cal 
ilnpfl~tVll 011 ., l"l'lfVd d rispcriJln.;o, l4 

ftl~:'.a ~'1!".l' *adr w,,('O f'-"'l'i'lta--d ~ 
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Subst:incc _.\.busc 

' . 

-' "".rf . 

J:'~. li-50 lfltHic)\''" 
.. urf:J<t• ,,i,•\\ b rX'· :1r.-:is 
nf 111'\'.l\:,l"\'11 pt-rltl"i1~ 

r~ 11 jf) IO!)•JO'l\'ll :-(jffo.tl' 
\'!\' \'-: mulupl" .-.i11:11! :1n•:1s ,;I' 

<k. ..... ·n.·.lx-J f)\.,ht.,101t.. 

fl)!, ,?-i-,\1) unil .. rsic!•• 
St1tf:ec(· ''i\''o\: o•·ce'!O 

.<dui\ ..-It'd ::1pp1-:1r:11ll'\" 

F~. ~1-Jl) Ufkil.:1.-..id\· 
Mlrl :lll' \ 'il.'\V, Cll"'<TI"!l~~J 

;1~·11\ ·n)· \ ... IX '1.-"kllh· 
iu 1..:1Up•~.\l lol11."ll • . . .............................................................. , 

shcm'CCI imp!'O\-txl m""Cr.::i!I a:rdr.1.1 ~·· 
::iol1 lk:'l; :Ilk le•~· d•t' h.!ftirt:,.,n11.;..ift(;'f 
:-;1~-cr ~ skle by sK:k! m ~ ~ 
('(llHfllf•('I' 10l:01lllc' ll~n1 \\~1' Yl::l'( U!l:lll!(· 

:J#n.~ 10 1he ~lticru :ind I~ :iQ!TlifK...ruiy 
\ \ 'fJ\ 1111nplm'lf\:(l'igi11.~ 19-Z!; l'l'tt:¥1). 

DRUG-ANDALCOHOL­
R£LATED DISORDERS 

SPt-X:r <.';Ju I~ hclpful in c:v:J11:1ting 1h1· 
d'ten .. a c1n~ m :U:n1n1 oo lhc br.Un. 
01 .~I> ~o1.ic:f<ll..'i: i11~1gi:'!> ~d ~111.:tnr.~ 

ot abuse :i.ppc:ir 10 show coos1stcn1 
p:!uc1ns. f'-or <:Xllm1>!•;, <;Cx':t1ne ::ind 
melh~n1pb~,1nine ;ihuse ;ippear ;1:; 
mu!tipk Sf!l :l.11 holes :iao."" rill~ <:<irric:il 
s..uf.w.f'~ l)(!f()in :ftl'.t· :1r:vc~u:<a ... nil'fktJ 
~1~~ ;11.1iW.y ac.nN; IJ;,e \-..hole: o:l'lb1 
sutf:lc.c·''; hl~vy n1:uij11:1rta :dxix tihf)\\o'~ 
dr.:m:a<ied :tcti.,.ity in the tcmpnr.11 h ix-s 
h1l:ntr.i!~·":~ heivy~~:slvws 

m::i.rkcd dccrm'iCd :imvir\' dvn\l~'lour d'lc~ 
I ir;1.in." ,. Tl~ fln~ tend to fl?pro11c 
with :tiNinc:i1cl~. :tllhou.~l k11\f,~n 1.1..~ 
IQ>~ ~I with OC(lli'tuo1 SPECT 
d::ficiis scoi :m..:r ~\~ cf ~'lt::t11.-e. 

.)1>1'X;f c.<m bt- l>dpii.d i'l SC\'Cr.11 \\'lYS 

ln druA :ll'ld :.'11COh(1I :lhvs<; ttu-sc, .~J) 
:.tisf;u.~ SP~<..J images of <.lru~ :ind 
:1lroh-ol :1l-x.1setS c.a.o bt> used ia <lrug 
prevention eduCltf()n (Figuf~ 23-26; 
P'P$.21) Seax'ld, $1:-'l:C..1' ~b cm help 
break thmu:;.h the den.i:.'11 th:1t often 

,\1<;"1' 1998 

au.un:iµ;11~ ;;uln.<u:tc.'C al>u.~. 'W1x:n llCll: 
is f:;lll't:d with <ifll~·s 1l\\-:'\ :thnr1nl1:1l <:OX: · 

br.d pc.Tfu:;i.tn1. ii i."' h;1rd tn ~u1aio in 
dcoi:tl. TI1i!d, .5!1EC'f nuy help cv.1!u;u1: 
wt~lC.'r IJ~-n: i·; :.i-n \1nc.ltriyhq! lll!tlttlf"'Y· 
dll:tttk cur.di!illn d'ut nc.'t.tls ln!'JUl~,u. 

I lt'ri..• ~ :.iri 1•x:unpk~ A J·i-ye<1r <1ld 
1n:1lc ,..,,L._ cvalu;ncd :il1cr h~· \\'.ts 
tli:;(.:ha~ 1•e11l.l!tnt"ly frrxu :.1 di.\~ !.lt'..11· 
n• 1·11 flcl'IYf.Ull inf {lS'!\1'1C!IU: 1hu1kio!', 1h<: 
rntic.'fl! ffiKI g.:n- ~·olunt.trily to tire dru_:.: 
fH'Op;t:.:m ll)'lf'l;'l. !1l l">tel.k :1 lc1ot~~u1di1lft 

<.VC:lil.lt" :ic.k.-tk.'tOO. lnliilt;·. i w.i.-. dnll'.;ll: tk' 
ln:I : 1 ax:_llt).~ ~·~ b.ll ~~· ·i 1nc11

11h." 
litt' fitlu :1.ny <hig;.. Iris 1w.u-.:i0 ;ind :•p.­
:<iM: 1x:h.lvinr C'iClb.cd. 'Ji(: a:fu.<ni fOCtlic":.l· 

tiin I~ O'll~:'l*"':l 10 h;cvh-..: ;1 !:.:lit ~;er 

sv.Kl~· :di.er cn:xlU!a_!..'t1t-icnt from llli brrily. 
l·l~ l:c.eifl Sl'K.:1• ,;na.ly l \.'\'(;:1,l.;,x,I :;iJ!;rd"ic:111l 

d::ac:LUI ~ in ru ldi CNnpY.·ll ktx~ 
\Vllh !flt' diri:.<.•l Jj:,1'.llt: an.I lh: SPECf itft.l'· 
m:u.U\, he t>t:t'\ :;:>;'1!11'(1 Oil c1rl'l:n~':i.flt'. 
\'CitJlil lO dJ.)S. tit' ftll olmcr :ni W..1$ dJVi. 
01.icJy I~~ 1-xtr.itl()i(I. W"flito ;c 11)(.1111.h, 1~ 

retumcrl to "'Olk :u. fuU lu!Uion :ind felt 
(llfJll\• (l'l <...,'lfll;OI <J ltk'l 1~11JJ:>t1' di;w O:.'\l:'fl 

before he s:uu.-d U>iY,; dugt 

OBSESSIVE-COMPULSIVE 
DISOROERAND OCO 

SPECTRUM DISOllOERS 
Thc:tt' .att' a nvml.x:-r of SPEC1' .studk.<:> 
that !Cporl hypc:rfroo_;:l11ty, IOC~se<I 

89 

;111ti:ri<\r <'U\f.11!:11t: ~~'(U ... :1(1tVll)", :.1'\tl 
i1"11.:rc.'l!Cti b:1s;1J ~1ngli1 :te1.ivit)• in <lb$cs-­

,.:;iv .. ·'Ol't11t1J'ff 1lo;i\•.,; 1li...,o!'d1:1 "" ( !'iy,un: !.7; 
l'flf;:lO). Q( Ill.ti:'\'....,, lty~1~1(.1Ml,y in ti);.' 
:n)f<'nnt <'10f:ubri.: gyn1s h:l~ ~~bo IX:\:n 
n<itk"l.'tl in QPJ)l)Si1io11:d tlt'Ganl: cfl'lt1n.k-r" 
:1ncf viol1~1lCt'. " 'lbt~ :11lt1:t1or un~ul:11..-: 
~~·n1s. whKil is lw:;i\'ily ittnt:rv:1t(,,'(.I hy 
*r\l(ll(K'l'?J~ fJ~1,..,., (l<t,.., })(:x·u ptWl&lt...:d 
;L'> h-..'V"lg tn\'(JfV(XI wilh a\iltiey. :U11:n1.ion 

;11t.<.I ("'t~l.ili~ 11-:~d'•ility. <.lt>ft1..ien1 iii :.JI 
1lf lht'f:f.: di.'>O!'ClcfS. T~~UllCOI \Yilh ~:m-
10~ ~lftlidt>pn.~....:IJll.'> .5VC:tl ~ flt1(.IX(.._ 

11oc and doinipf:uninc d«rc:Lses 1h1: 
hypt•!r,rjiv(y in th~· :11<:.t.,,"" ~ 

ATTENTION DEFICIT 
DISORDER 

S!•t::C:I' s1tuli1:S u\ :UtCOl1nn dc-fi«1I 
diso1der (Al)!)) ••flcn sho\v norn1al 
:.tt.1h•ily 1:11 ~{ ;lfll) ti'll.!il dt'l"tt.'~l:it\I m.tivily 
in 1hc pr<:fr<>Oi.:ll concx :11ld h:cs:ll 
gangliall.'< while ;1 (.'Qttcem".ltion t:1sk L,. 
I~ 1x:rlOnncd. Thcst~ !in~ rc-'c!:t.'I.· 
'\\'ith slimulanl mcd ic;ltion ll"C'<etmenl"' 
(f~1c..>s 28·30: 1~:29}. ·1h1.>se ~1clic:::; :tn~ 
Unponanl us they b.igh!igl;l the under­
lying ncu1'<lhiolof:M::ll o:atu1l: i>f AOO, 
wh.icb has come under atbck in lhc 
pvpuhir nle<li<• ;is 1Jejr1i:: :. ~f:uJ~ or :1 
diso1'dcr of poor patents 01! fe:lc:hcrs. 
ADO i:s, pri.ni:.u:Uy di~~ by (.1ink·<il 
h~"10CY m<a a ~cd period of~. 
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\\·i1h :\PECT nt>: nc.'t<k<t to n!lkc 1he­
liri'1~ 1()r<t..._ Y~. ~Pf . .C:f ran Ix lll.!l((!1! n1 
th.c dta;y"lO><:!ic p1'0\:cs.s \Vhc n ADD is 
1,11u1jl!i«:ll\'<.I hy a J1t111rl1id 1111,Jifl(I{'~, 
head tr.1.urm. or !:1Ck cf 1'<'.sporu.i~·~-. 

lo {t~d"11itn:1l ltt'<ltn!t'fll"-. 

CAUTIONS 
Et>t:n lht1ugh d!c k.r:<J''*dj..ore and ccch­
:'tilot'Y t":<.f.t '°'l l,,_' ~f iri <.~1y l<J-(by 
c lintf';lf fl:>yt;iu:,lril· f)l:h,'llcv, 11 ...... 1ilt 

con:-:der.d 2s 0ctl>· .1 rc:<citdt <OOi by 
tu;n1 ~· Typic;iily, clinici~n-. " "'' 
re:>c".trche~ hl.l\'C ..:ri1i,:i7.1.-'d .SPf:C'f oo 
l<\'t'r.r.I front.'- JI II;~-, tlt"l'..it ="I.ii IJ1:u l! .. on: 
S nix t1nljljl snfoort:11100 1.n •n1~'<: 

sau11>le;;- to 1n:1J.;e SPECT :;i;udic.-; c.1ini 
t-~l!y us..:(uJ Yes. •.vi1h 1,'1<1:X:1il'Ol'C. the· 
diffeD-'ll('c.'S bc:n\lct'n ;.!<xxl o'lll'..'r-J.11 l:r.iin 
r)(!lfl~l;J"Jn ;1rtd th<' f~inkr.; (lis<.~'t\1 Ill 

1hh 1~1;)()' .11t: <ic::1t. ln .1~kbtio11. irony c1I 
lb: 1~11-m-ticd ~.ut:J1 Sll.!(fit.; •TI SPl~CT 
u l l°ICl! t'llf).'>~fl1:11!)' ft.J\•l: tl..-:C:l ll(>fll ):ll 

n m1n.il ~·µ. ro~ tllCllf.'QfN)n, Tc• furU-it.,­
d:1nly rhl-<; lSSU~~. !ht: Sll(•k:ty o( f\\K°!C;lf 
Mtdicin~ i.,. :1JXlfl.<l()ring :l "n;)n\\.'ll SPJ\C.1. 
tl;1r:1l'lllsi!'- rhat w ill he: hn u:-.o.,"t! :If \':ii<· 

llniv<.'I!'~· an:I \ViU be ::tV:iil:Wle C)\lt:r ll"K" 
l1ilt'n'K't f() IO(<;rl:':'l <.,,I phy!»i1,.U11:.. 

Another criL'cjsm of Sl'J::(.:T i:.- the 
\IOC.'t;'Jt;1in1y (JV\'I' f:i~~ {)(~h-e :ind !:ii~· 

~uvc rc.':ldini;s. ~ :aaual lil:11i.itic:d 
:<!):u ir~-a(l(l.• or the·.~· f:>l:lt' 1\':hliny~ I.' 
uocl~:ir :u thi.o; li1nt: .tnd ru.~d:i r11nr~: 

Bra.in SPECT 

Imaging in Psychiatry 
rl'se-:!rch .. !n tht' .aud1<•r'~ ":":ferlencc. 
11..",t(.lin{: t.iwr '>JW .'>l'Ei.~I f.futlk" 1n !Ill: • 

rxt:it 8 )'C'JtS. ~ lu~\': bt<!."n fc.w s.udes : 
\\'l1t.1~ tli=1'~· h:iw liex:o <.k.il..1e1.>i d~1t '"'-1C ! 
rt:t !rl:tltti to h:::"l IT.ll.lm.li (.)~ or~ : 
_k-., . .... udk:·; <JI ~tt.4}· \'Ki.,t. 1x1.l.it1:Jls di:•I 
'Wt1t· 1•))rcJ, ~·I li.:w ! ltulil::> 1h:u :-:htwrl 
im:AA: c.ingul:m.: l~'fU'Alhtly dt.11. \V.L-> oot 
ltlla.'tl tx:l O\'C.'!.1(x.i.r:; Joyrup1011 ottY.og,•. No • 
n1c!(lic::il l\.~. inrlt.1~ $.Pa;t: ..tiu..Jd Ix- : 
tN.1.1 1n c;1il_:11'fc-r11. r1 !':! \ 'l.'I Y a11p111l:111I ¥!> : 

tt.-C11c wh~t i.'i 5'.'t:n on SPEC!' wilh .;i : 

iP~nl'~ c.tinic:;1I iiV{nf)' and t·~uuil1:i.tion, 
SPf,(;r :.ttrli:s :4rcl1 lll-i-n.: u<u:l in l-d:t- : 

'{'h\_· fi,::tdul!t \•:11t:thllil'V bt:l\~·(,"Gll : 

Figure: 27 ~ ~ > 
<>bscs~ii. t:­

Compul!>i\'C 
Disortk·r 

. . 

~ 
• 
r SPECT r:w..-r.-(~ l;.c-::i ~'llifk7A p1vhlt'IU. 

111 l-tin.IC'll pi:•ftn , : !'il'~r:r ~ud1 .... -:; :tft· 1"t:ll.I 
bv vN1:d '1sfx-'dk;n. a.--xl the!re b: a \\fr 

v.1rk1r <I c.'tlk.11 N.:•k:s ~n1ll ,,..,_~s; l•J u,¥.,.1 
1h,;11l TIM: :iutl,.;lr ltlS ~Uy St:c o 

·:ru<.!U.-s 1ktt '.Vl."!t: re:11J hy ntlu::r ph;~;il:i:.s'R" 
a:. tn"1'11:1l l11f- v.h.'l'l t t..x.I l l'( ffXlf\." C'!Q'X."­

ri:.•fll't'(I C!t~· die -:4U(!i\'!i • .Jlew.'("(.I <.ic.-:tr 
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:u<• !lll(k)tl:"U'lf if Sf•J:\.r :; Kt ~1l:kl rot\St¥ 

tenl ie:ull'\. lblci- \':lri;1hifly i'> :1 t1i11.1.\;'1n in 
r1~11!n'x R'lfN 111t~.'lltx!i;$. 

l'i,... !i'--.-)1) filn on a~O\~ ,'II..,,.,': ll)'pt.1~ J 
! f10 1r.i!i!y, i~•P•'\td!y in •l•· 1inp:ut.111• .in•n1~ i 
~ •~.~~·I). /'~'MY11)':'!1~/A,1~ ~!;,; ;,.>~ Ht~ j 

Si>u;r l~lll'lt~ ;d:il v.i.iy i 1 :i .. ll1N.ic;1 

1i1111. ·n~ <'kk,· .~¢=-- <it ~IK:.1duci 
t"";Ullt.'tZ<.b !'IOI #-'t dle "'111..- k"A.1 ,.,. fl"~) 

lu11uo, :ind th1: siudi1~s r~k~ longer 10 
pert( )T111, npJ;h~g d1e111 t~ lil·lf(t•l f( u 

I 
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BIPOLAR ILLNESS UPDATE 

Neuroimaging Bipolar 
Illness With Positron 
Emission Tomography and 
Magnetic Resonance 
Imaging 
.,. MONTE $ . euCt<SBAUM, MD; 
TOSH!Y\JJO SOMEYA, UD; 
JOSEPH C. WU, Mb; 
CHE UK Y. TANG, MS; and 
WIUIAM E. SUNNEY, MO 

Cl 
IU\ brui.nil:r.u.1:~ng di:st.inr,uL-1b th~ Jk:IY· 
ch0i0.is of .schitophn-:nia from th"t JlGY· 
eh~i.-; o(blpol:~r d.i:11>rder"? Be~u:it: a:1 
many as one half of aU p.<1.t.icnb;; with 

bi_polar disol"der may e.'tlilllit paycbotic S)lm.P­
tum:; {~~ ~view !)y Oi~~rink and SanJ:s1), th!: 
clinks! disQnctioo during aeuoo ct>ilWd.c:;, CGl'C· 
eially e:-trly in tM C()lJri'C {)(th!} i:Oness. tna}' ~ 
dUl'i.cult.. u· the choiee bct.1•"000 lithi1.1.m, ~a.rba. 
m:ttepUw.. and vaipJ'OStt': on the one hand and 
n<:u nllepti<;:• qn the ot.bcr i:; ti) be made un a ~w.i· 
anti.fie bru.--1$ rothe.r than triol and ctTOr, infQr-· 
mation about the f-unetional aw.te of the neural 
d 1'Cl.Jlti; i)lvulv<X,I i.n the illnl,...~ ::1'.11.~cniJ to be.: i.1 

proruising clinical tool. Pu.lmonologists ·ha\•e 
~ Nt.diogr:sp1'-<s l..) providi: add.i tiuoal d~ ... 
noaLic inform:d.tQn •:1n paUr.nL'1 whb$1!'. hi::sWry 
~ $ympto£M of btcatb.l~lis.MSS and cough do 
not fully differu1)~ttte amol'lg nlauy p::it.hophysi· 
olug).; porulb.ilities. 'l'bcy "~ iroagi!lg T(::;uit.'5 
wi~h othe.r clinic:!I fioding:: in planning the- firAt 
t no..i1l;mW>L oour,;e. In bjpokt il~. lh~ ooodu· 
lation of sensory input. org:utmr>.g sust...Uned 
futurti pl~1n,,, 1snd i.nh.ibil;i»g' ;:i;;tcion i1ppc<1r t.c;. be 
k'=Y function.3 that are di.aturbcd during mood 
epiaode!l.; e:lh we ~m:tge I.heh- :in:"!tom.ic s itk!I in 
th<: br.:ti.n? 

(N, ~!l:ltmt I#~ ~ff Tlllii; IS~ tm-li (/ilJ ~icirt ci 
P~ J.fl. SiruJi Scr.r.ol' oi U«\cillc. ~)trk. Or. So~ 
.<; l'l'Om $f',o~ ~\yd~~ 01$11. ~ Ot:$: 
I\\! /JM OVM!:!Y 11r11 kem I/lo ~"'! of !Wp:h.illlry #>'J 
Hl."TMnti~ tmi"11'$tlyd ~- ~.'rlt'/. 
A~ ff!Prirll ~ It) .McJtlltl' S. (lw!~ MO. 

~"""°"'vi ~D'J( Mr. SW $(;hoot qt~"°' (Jee 
l!otl!i. New »it:. NY fOtX?!>-6574 

PS)l"..hia1ric .<nnals 27:7/July 1997 

THE t1IALUllllS, RllllTll um. Arro mlJmlM 
The th.;:i.bmus. "gateway to the ootil'!X. ..-: 

i:nny 11!.;;1> Ix: $eCU JL"i :. c::i:tle J)()rtol 3nd d.r:aw­
bridge under the controJ of monumcni.<11 teed. 
bai:l p~ec:Uons fro1n col'ti.:31 projection attas. 
$eNOry infocsnv.t;iQn, ~·:; rrom Lh~ l.h:~Lsm 1i.'s In 
primacy oortical sensory areas and from tht·tn to 
prern>nLl:1l (.iiu:.c:uliV!! ;in)as. Pwir-rontaJ ~xecuti\'e 
a.?003 oomrouo.i.catc p rimtociJy ""idir<.'ClW1r.u~Oy 
ru the illl.·1:1t.tuu and globus pallidus. t1nd receive 
rcfJ..1.Xn;; vi.ti tht.: t.h:il:unui:1. lu t he futt:ress .:U'l::tlO­
gy, the prefrontai regil>n is ~ Uu:one :-oom for 
.'ltr.11.i::gy :u~d kmg--r.!Dg~ planning:. the stria.tum· 
pru.tidum. 1;bc keep wh(:re 'k.n.ir,ht::i Ot~ t h.11r 
1nu.qelAfi;; and t he venb'al anterior and medial 
dcil:!A"ll U1<1l<1mim:. l hc c:Q!.1rlyard adjfJiniog t.h._: 
p1>t:ta1 where pages. courtiers. and nobtea min­
gle w n:li.1y (O('..:;!;:lgc:; h:·1ek up to u~ dt">n.e 
TOOm. lt: is in l~~ mcipTIX'-l~l l;(lmml1i»c11tian 
tines ro tl>e exl!'Cutive th3t th~ disordered behav· 
it.W 11.nd it:; \"t'lli•~tie:; mtty He~ 

;\!thOUf.'b th~ frontal l-oOO is un.tikcly to be 
tl>e "pri1n;uy'° iii~ ~>r bipular d~orde!", find1i'lgl'I 
«r :.iliM!TIJ;~liLy h;1vc he~~n f'requenL .. ..nough Lo 
Su.ggf:at the value of a '4idcr focus on the rolo or 
Uu~ frl)otat le.!>t, h()L Ju iSIOl."ltion ... but as p ;\.rt of 
the seosary ID.Qdubtion froot.Q...stri.ata!­
thslan::ije <:ireuib-y. Th~ r.>ie of &onto.-stri:1t:'Jl­
lhruam.lc Joop& jn sewwcy gating or nwdu.l<t· 
tion:U a.tld aubs~uent sensoly overload with 
:tl.t.<'J:ld~ol oop,ttit.jvr: dii;ort,ani~L\un n,11.d p!;Y· 
thoti~ symptoms has been sttea&ed by many 
:iuth11n1 ;ii; in1portani in undcrit.-tndlug in13g­
io; ~sults io affective dioo:cd-er.$-' oOOc.s;;ivc­
<:MnpuJ:siW! dL<iotd('!r,' anJ acb.i2ophnroia. s.a Fol' 
<!Xrullptc, l'runto-stJ:"iabal-t.h:il<unic ciix:1.1.i~ were 
implicated in a study of patients with manio. 
!$00!1n.d;;ixy tu :;li:ok.<..o:;; (l'(Jn t<sl whitA; m<tUe.l:', 
internal C3.psul<!. stri3.tum.., and thalamus were 
f:rt>qltCllitly in\.-O\v00. c:;pc,oQ<S.IJy -1.ll'.I I.he rlgbt 
side. i.:i ~Nnto-scriabl cirm.i.t dt:ficita iXt depres­
sion were 3ho suggested by the finding that tt-1-
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185 



aih-e ~ :llCO'\"l:ty ia tbl W'~ rnxl131 
.. a:od aoi:rtnm .... ...icueed wiUa dc'PR$" 
$loo tn pa.bents with ParlriMnn ... d·.-1e 5• Abo, 
in~y. a rod:ocecl fronW ~ r.\te 
•u ~·ed m depteSattt bu\ ftOl nondt!preseed 
p:ltients with complex- pnrt.i;r.I titlaW"H.JG 

lt has hoe-n prcpoaed tM.~ in l!oCh1wµhre­
nla, ,.,,. .. p!yebooia is a. d:laord(lr or d..>p.'lmine 3.nd 
glutamate activib' lh11l l'('.lflti.J lfl: in impain:d 1X1n· 
trol of l•.ro-u$31 and ()(the tlltarion orooll.$ory «ig· 
nala to the cort.;,>x via I.ha t.hral:unull. Tbe: prim.11· 
ry site of ~-u.ndjoo. ut Lhll model b ti cxwt..co. 
td.ri.ato-thalamie circoit.. f'lJC~d.i.or Lhe initial 
p~"ll.; of Kiro and col.~c:•'' of dt!fllt'ila in 
dopam.inergje to gh.Jt."ltn.!it.f';r'C'lc ti.l&Dct .A dcai­
acncy of conico-striatal gtut.a.m.111tttpc. activi&y. 
pouil>I; ......i.,,. .. -... <wticol ,.,.....,.. 
meow impairment, is~ c. detftasc 
olrialo-pollid>l mhibiu.y GAllMrglc ....._ ,,, .. 
~~~ltNuh1bOn •propo3ed 
to ~ p;o1fl1do-lh:a.bndc CASM.~ tone, 
n:sWl.i.og in a. dirinhihiUon "' lN Lb:abmic 
filter. wh.io::h allow& fleNQ\'f tnlomn:i.ttun to 
ovuwhelm m.e cortex, thul! in po.rt; gen.era.tin!'?' 
n1::tn1c :ind psychotio a:ympt.umJ', defocusing 
o.Uontion, spd clkltu.rbin~ ~t(,·o p~;ci; 
I.hat require sensory quit•!., 11uch aa re~ 

-&o.i:I. roi;;illinr. itt>..tn.."1 from memory. 1'b1,1r,, hypo· 
Crontality and/or (ronl.o-t'"l.f'kU.al d.iaoonneetion 
wu)d iodic:3.te reduced froni.11) 1th1tJtmat.ergic 
M1ivat.ion or the ~1.1,l.m sod c.b.aWnH; ntteT 
l'.:t.ilu.n!.. Altenwiff:ly, l'tld\IOl!d W!Alnl ttriata.l 
mdaboti:RD without. hypolionWh:J ~l (~· 
ca~ ~ 11.Nto--~c 
cimUt& under tnhil:lit.ory C'tDU'Oil ot d.n:l1al 
dopamine ....,..mg the -to! gluO.. 
tl);lllel'gK: ~ystem.. 

Wt: hclieYr- th:tt ~ ~ lhclle 
b.l'CU.it& function in 0,°"""*I uid1v1dutl.l& .and l"C(.­

ogii.iunr. Vl'l1~er they an rrdiainr;, lntcrru.pt.ed. 
or abnormaUy eQnnect~d in po.~ient& 'A"ilh 
~ophrenia will provide lmfl<lrtauL i.nfo:nna· 
tion .-OOut 1nd.ividual dirt'~ronttt In mcd•w_tion 
rl!:!IJ>Ofi9e-. symptom CXP".IK!lion. and ill.o.~s 
&cTCriLy. The multineurotrrumnilt.c;r b01.~h!I of 
the.&e loo.Pi m.U~ 1.h" high·..-.luboo. l't'gional 
mNbolic rate im.aJti.ne: Llutt w ~ using 
VF-cl~ (FOO) u i~•va lechtlOlogy 
for~ \lW";ie: drci;i.i&a Mid the imDli· 
ca.bobs of tbrir ~.l)Oll for p~ 
llwlmcnl m hum::ia9. 

W lCW llPOlM »ffCIM Ill I • 
In tbe ~ poriph-On t:lnmaOD iotnogra­

,,.,, (PET) stody clbipolAI' dJ ............... (oond 
chat paticn~ with the dltor<l.tt had Mu.cod 
mt:tabt>l:ie ni:.es in their frontlll «>ri~ ~ 
with in the oocipit.:;11 Llbi:. II) QOC\LtOIL to ind.iv\du­
ri.Jg Yl'ithc>u.t bipolar di.sordu. who)tll) rroo.t.al lobes 
Wl!l'C rcl.tiJi"cly m(IM setive thtn their m1,>i t;iJ 
cortex. Cort:ieal ~ l'lnli~l.ICll pl'<lbabilit)' 
17111pping ll.t th!t.t ~ta a.ltll>•tWrtwled ~(If 
metabolic in~ 1n the •uperior tet:>.ponU 
gyn&a. tn patients with bi polu d..aurdf,r. "lrich 
~ :U. the tanparaJ pok. ~tnoe ca -S4lb-

jeet:I wiibo11n. \ho 4Wiordtr. Dif!e:n-J>reS bet•cc:n 
p3:D@IUS with adlbophr•ua a.ad chcee wiib bi,. 
~1' ~ ..,. oot folmd in ~ "'"3ri­
~ contnsta of,.._. of 1nteresl. bm. &ia:tisti­
tal probahd1~y tnaPP"I aug;estcd sigro.ficsntly 
JQwin" U:mpon! lobe .:ac;trnty 1:ti JCb.i:zophrenit' 
patien.Lli than in "'"'t1\i.I subjects. K~r. hJgh• 
er a<:U"il.1 in po.t.il}ntl with alfcct.ive d.i$Orders 
()(>U)!t be one pooibtc uvW.noii..o11 for this !ind~ 
ing. n.-u.tcc flttd collea~ comparod fiw bipo.. 
lti-r d'J"p°reWJd pa,doatl 'lrith ll w •iJ>(>l.31' patienta 
tt.M found thot. a;l{!Mir l,ip1ll:1r patients had lower 
rllel~te r.1tea in molt pa.rte eoft.hc hr.a.iA but did 
not ~•.111.e rciwional decrea6cs ror pm­
fronul et4"UlX. cal.ld.IM, ~Lial.t!. w tb.3.Lunua. 
ti~. $1.11.'*'Q\.lfhi. brpr studica ~ to 
slmw fromal lobe-..,. m bo<h bipol3r aod 
u:nipobr ~In ateaad,Jio"Oil\f¥'.l&aUoUPcl 
...miy bipolar _ .. ,_... bipobr. dm:e 
taru':)C)l:art, MstW>QC and coll~ found 
dectt3sed m:intal Q)l'l1Caf but ooc ~ or 
stri.atal mtetabcil.wn iD d.~ pohcnbl. Other 
studies or peticn.t. "'ll:i aITcctive disot"d-er''.ua 
h;J\M :dS6 Cound ttlatlvoty rodun!d rro.-.tal lobf. 
functi(ln. K.:tt.cr nnd c:<>lleaguesli revi""·r;d S6 
<:oniroUed etudlM or a..on:bnd blood now and 
rerx>rl(:d lhBl dflCNllOMd nctivity in the froni:al 
Lobe was found in pntni.ry dc!pression io 27 stud 
111,::';. ln 3 rillf:f'nt #tl.ldy o( Pll'tlc::r\l!; waJ.h 11Tuctj?e 
disorder wbo undt1n¥Ml FOG uptake tcsl!s while 
iJ~ m the noo·ll&M ~te.. :,i hypofrontal 
fund.ton~~ fou-4. wb.ieb ~~ lM1 ntit­

ther tut pnfon:uooe nor- active meot:stinn is .... ..,, .... ,......,.r~ 
These Pt,. ftnd1not ;~ O!IOft" anifOn:a • 

the ..t.tiffiy IAr;o ~ """"' .,,.. show 
more wri.taon r.,r th• oc.her ~nJ:$ m th~ 
fronto.s:tl'i3t~tha111mic l00p- LM c:auibr.e/pu:ta· 
11'1Qn and lhal~nuaa., 'JbeM :;m<t.11 .... .,. s.csbcortie::a.1 
stzuctuttlt ~"' nQt u11iJi>rmJy assessed in .nJI 
;1tudi-1S1. and manr ortM mcf.hodn u~ for- iden­
tifying tho rot11on11 n( 1.htcttat dc~lld on 
:-.ssessmeni: at COtJrdVaJ•IA..'l'I pluc1..>d ruuoJly or 
i;~n:~<'x•eBlly In tJ>e regi.oas of interest. 
M~thodologic probltrru11 ma.y reduce M' distort 
the: i<iln'..r.gth ll( U.. dUfercoc:c8 tOWKI bet.ween 
P<>1l:ae1Jl$ and eont.rol •IWJ«ta. !'int. ~4· 
intere:A phieemenl. by t.mdng diJ'ed.ly on the 
Ptt or .i11acl• phot.ou alls&ioll eiomput.ed 
:oo:iot:niPbJ ~-n tN17 ODcafound aecivity and 
region of inteNR tb.. minim.Jz1ng IC"'UP differ­
~ Secnnd. .iauabcal aieniotaxie PRICIC> 
dures with -..U.r boo< ...........,. Oln<ar 
a~nt 1n proporcioa. to brttio height and 
width) may bful' o.r tu.mp Logctbe- different 
n1,1de:~ with ditf•rtD\ 1\1.nctioni. 1.o.divi-dual dif· 
termccs in the fi'l(', t1h1tpe, and position of the 
~iQn~or·int.c:rllfL 11.rUrtw'O ()OD.tribvlc (1.1rl~ir 
noise. 1''or preei:10 1:otn1\:1 r\JK)-u o f regions of 
i1Jt.ern::1t. an lndivtdua.I Anat<nnk tc.mptate from 
<:o·t'Cgi~~r1,d 1nar,sw,L1c re&<>nanoo imag:i.nft 
(MIU) is valuable to •#Ure rc:hahle identifie,,.. 
~Qr. of tltnJCtUJ'iHI, 8ecaWte the. tb.-ilii.1:nt1.$ UI !I. 
i«;:y Unk in tM b~ cittuit Mod bN 
bff.n W !~ur; ltQdJcd, - ~n with an 
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enipbssis on the thalamus and jb; wmponenl 
n!giQn:; in the :;luely reported below. 

P£f STlllY OF llMBlll:AJBJ P.mBTS llllJH 
BIP8WI ll!SOlllH 

'l'bc subjects ~ 9 pailcmt:s. -. .. it.h hi)>(lltu: 
affecti\!e diso-rdirr (d D:'len and 5 women.: n1ean 
age [+SD!, 32.3+8.9 years}and36 patients wjth 
ul).ipQll,J,r depn:::;:o;lW) (15 nl~!n and 21 wttm-f!:u; 
32.3+11.4 years) recruited from ..rilii:rml 
lhn.ugh lhe cliniC:'lJ tmd re~artb prognms or 
t.be l lniversity of Cali.fu.n:i.i<1, l r1lne. Twtnly• 
t.h.ree age· 3nd l'lf!X-·m.atched volunte-ers {10 men 
:.ind 13 '.\'Om.co, 43~ m..Jc; m~t.(l ay.~ = 3 t.5, $D 
= 1 .2) served 3:9 control subjects. 

All dep~ $Ub~ ro~ DSM·ID·R crtti .... 
ria for bipolar disord.~r. depression. or (un.'polar) 
ro<1j9r dcptcS$ioa. 'l'he m1:;1n -si;r)n: on I.he 
HtuuiJt<ln Rating Seale for Depression at the 
lime e1t ~M.i.oir -WM 17.1+12.2 tor bipolar 
depN!saien and 22.8+5.4 to.r unipolar depression. 
Nclther tru:_ p;1Ueit:; nor tbe coutro!.!'I bsd taken 
p,syc:b.oactivc mcd.i<!lltio~ fi>r .;1L lr:;i~t :.? ..... eek:; 
bero~ tM study. All s.ubj«u w~ro righi -l:umdod 
;)nd Jll<lgcd £o be in r.(Xld ht!llllh M lbc b:.a.ia of 
medical history, physical ('X8l'\ljnation, and ~bo­
rnt.01y mc;.1'1.1"-'l:I. No tu!,jt"ltl: had a!l. llbnoYCW 
blood glucose Jeve1. All subjo':::b; recxrivcd n dn.ip, 
st:n.....:u on lhe day .:.r the PEP SC3ll. ·eona-ot sul> 
jects w-uc -~cluded if they boi.d 11 r<!m1ly 11i;)Loo· 
or psychi::tl'i<: i11n<~ in self or first-degree rela­
tive:; aa assessed by stn1ciwed intt.:?"1.•ii..:w. 

T*Sfc a!NI P£f ProeEmre 
&fore W ecan:omg, an indh·idwsRy mQld1:d, 

thertnoiltl'lti.ug ?Jastk head hold<.-r waa Jruldc for 
the ~bje.:ct to ro.ir.imb:~ ~ llll.!Vet:1ent during" 
seonnfng and all!o to mioimi1..c l:i<!n.d~p<)l>ilio:ii.nK 
ertor bctw~n PEl' :ind MRI scan. For t:be PET 
:;rao, two :intravenous. liMs wcr~ in.:.;i::rL,d. 1.>nE in 
the ri"ght. :lt1Jt fur tl:.e administ:r:ttioo of llFJ)(; 

<ind ti.not.l;a.cr in tbr. ltJi:. :sm f'ir. willufru<A·:d of 
blood samples. Subject3 were th.en Sl'akd l:o ~ 
CQm(~bJe ch:1ir 1n a d:akened, aeuust:iC3.IJy 
a.ttcnuated isolatioo room ati.d i.o~s-,d J:')1Qut 
the procedure awl the Cou.tinuom Petfot'lll:IU\C'e 
'fusk:n (Cl?'l') Lo be p;lrl°Clrn,00. A 5-n"li.nute ~ 
!.iQe ~ioo w-.i.;s ei''t':1\. th(! t.'tilii: w"~$ n'SL'U"ted. 
and then an injection of 143 t.o 19'.J. m.Sq {4.0 to 
5.2 mCi) of 1"FDG wrui :'tdrnifuflt(l:red. "3: After 30 to 
3S n:Unutc& of1''"00 u_pW.ke. t.hc ~-i;t wnJS lr:1n~ 
fen-ed to the adj:M:et'ltscanuin;g room. 

lbabr.iie MctaboftSm itnsnrff ilf M•ctie' -ce ""3glog T~ -d 
With the use of MRl templates. significant 

diffi.:rt::n<.:e:; irl thillruz»c. met.ttb<.J.Jii; p.:1lWrt1:: 
among patients with bipolar d.isorder. those 
with uni1!0-l::z.r deprt<.:1~it1n, aud in conLNI !lub­
jccb; cmcrgod ('l'Mlc l) . .8ipoh1.r p;ilicnt:s h.;ul tht:: 
greatli'3r. ~~ relative to cont:roi subjoots in 
t he l'w.xlia! <:l.r(!;t:;,.t_.~iped::slty the hlock c:t>llt:'l.i.l'lfuf: 
thc region of the medial dorsal nw:l.C\1.$ <f>igu.re 
1). 111 eonlr::L<it, eh.-ao.g~ in unipolsr- patients 
were more pronow.w.ed 1n lht l.'.lteraJ ~gio:ns., 
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althout;ti antcriody OOth 1:.•ter:.d ;wd ni~:di.al 
s.l"e" were decreased. Absolute mctabolic rates 
did not ::...bow ;;i_gn.i.fi(:l.lol p,t"Q-.ip diffe~n-C.:.'1:1 1>r 
int.e~ns. There W3S no !!ignifieang d iffeNnce 
in the size of the thalamus bc:~ceo groupc; 
(F =2.66: dt• 2.65; P.::Q.()8), .'ll th(>up,h the tnean 
8.l'(:<\ or the thalamus \\'as about 9% larger in 
patients Trith uo.ipolar depression tb.ao i.D those 
with bipi>lnr dt!p.re~on or .i.A <:onb'tlls. 

tcdic.al Metalloiism 
A:; OOtP-pan;d with Olher p:ui::; 1,( tbt~ frnt1t.ll 

lobe, the middle fronta.1 g)-TU.a was significantly 
d!:cn~aoc-c.J in l,ipl)ktr d.epre.'>ilW p~tient:il as eow­
p.'lred with controls (13.bJc 2). .ltcl.8.Qvc mt.es in 
the. Wmpar:U Jcd>f: uf bipol:u- depl'~~ed ~tie.ots 
were significantly higher than in (.OD.tr91s 
(F::S.65; df=l .:lO; P-d>.02), 3.lthough the difful'en. 
tial cootrast of the. major t.empo.r<~l gyri d.id not. 
~:kb i'i;:tuGc3JtLi! (gro11p by gyl'\13 int.el"3.<:tion.. 
t=Z.23: di.::3.90; Pw0.1?.). No lrir,ni("IQ.l.nL di6'i:;.i:~ 
enee Willi. found Letwe~n patienb with llllip<il!U' 
ckvn:i«i9n :1ntl ctmlrn1 ~bjf!cta. 

Striat!nm ud Umllic: Areas 
'.L'hecnfue :;tri~tum (.:r1 udi~t.c;, putanu:n, and 

globU!I pa.llid"Wl &.unmed ac:ooss all sU.ce te..-els) 
~h<ivltil 1-:t iW..c.r r1~1.i1Li1.1ti nuit:.bolic title ils bipol:u 
pa~nts (1.23, SD::0 .. 04) than in oonb"QI :;obj(l(;i:s 
(1.17, S0=.10; L=-2.07; P<Cl.O!i)_ However. the 
puta:men on the left: bad signi.__~ntJy lcawer Ytil• 
u¢.1 ln bfp1)l:'r p3Li~nt& (1.l·i. SD=0.06) than in 
ootltroJ subjeet:G (l.ztl . S0=0.08; P~0.05}. 

Bipolar patient& also Wowed .si,,ii:fivintl)' 
l<.1w1;r met.:thlllic mt~ i.n the- cingulate gyros 
(oombined Mr-O<S-<; levc;:I:;, t.().'l, SD=O.{l'J) Lh:.in 
oontrol subjects ( L.10. Slh-0.0G; t - 2.15; t'·:D.OS). 
An e.xplnr.-11.0ry ~urv~y of 66 irtereotaxic areas 
revealed roduced mew.boil<: -rat.cs in bipoh•r 
p:1li¢1_1l-; ~n lhe t~Ct frontal white mat-1er (0. 73. 
$0::0.0G vs 0.83, $1>=0.10. t..?..M; P~Q.05), b 1.1l 
r.a~ 1a p:trii!tal, occipita~ cerebellar. and brain 
s~.m areas were o.ot .si~niJiC1.Dlly differnnL 

~Ta-TllAUMIC etlCllJS 
An overview of these piJot wc:ploratory 

aua.l Y~* n."Ve~a that a.ro3.3 in tho ftoo.W l<1be 
t.e!ld ta he hypott1eta.bollc. coruiie.tent. with otbel' 
:;l;udjcs {see lV.:ttcr and 00Ue11f.Ul.'!'f fQr n.'"Vir:w). 
Thfl list 00 other regions found ai.gnific.ant.J.y dif· 
fereoL woopti:;c:; 'N<Sy .... -;~ttt(:ia:, in lhi.:; ~1Lhw:1y. 
Significant reductions were found in the cingu­
luW 10-n.ii;, the l1vnt 11J wl1il.(: m-<iLter, thci pum. 
men. and a thal:unic box jn the region of the 
mtdf:1l do~1l n.~1t.'1J~. 'f'he (ranl::11 n'!dUrtiC>h is 
similar to th.at found in un.mcdieated. ~nts 
with :JC.~1,7.0phl'l'.loi;i, ii) wl-<11n dd'ieiwi in tbi.~ ci:r· 
et.tit. have also been si.1.gge.Wxl. llowev«. the 
p:ttie1it9 with sebizuphreni.::1. tended to ha ve low­
v;1luei; thrq.uy,h-e)ut the c:tudat.e !Ind puUtrn~n, 
unlike the ld\ put.amen dcen:ase shown in 
pat.ie:iL~ wltb bipolar di.'\Order. Putrunen·specifit 
de<::r<:~ in $1.ze.i.n dcpres;c.id pa.ticQt:; tia~·e also 
~n obstttved.. • Although the:re is eonilictin.g 
eVjtJcn~ ah<luL the rote of OOpa.tnine in biJ>()lar 
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Table 1 
Tllalamus Metabolism as Measured Using Positron Emission 
Tomoura@!lt 

3iplllar tep1 !!!!!! !t'r•'w hptstlll -... .... !.aft .... !Aft .... 
.... -- bl. ...... bl. .... llL-. .... .... Ill. ..... 

U-t)bollc rai.. ~ 00 9'fTWI 
Antonor 2"1.2 203 >1.:s 20. I Z). I %),4 2$,l ~5 25.1 29.0 ~.1 27Jl 
Mld<llo 20,$ 10.8 ••• U).7 '22.8 21,0 2:).2 21.3 24 $ 'i'),7 24.Z 23.!I 
Po;:roti~ , ... 12.6 ••• 14.2 l?G 15.1 17.4 1$ $ ,.., 1$,$ 18.::> 16.9 

R•Wcl'81e' - ;.19 1. 13 1 20 \ .28 '"°' t,11t 1.18 •20! ,,,, 1.22 I ~4 1.lO - 115 "-"'' 1 11 . "' "'"' • 00 , .. 1.03 ... '"' t .13 111 
A u .... 0"' 077 O.TIS 0.83 0.10 ••• .. ,. OJl7 ... .... 0.18 

,.....~ .. ~Clll....,...__ ~eoxt:~Clfll:4.M.AG.0':.::13'QUCtoe1111e«••~F=3-
~-. ~po!JI)-~ .u._..~ F:!i.Sl,O.Z.e, A:001 ~ !:IDObl"..:e:1 s•w+ ~ ~ """"' ,,...,... 
QtOUfl ~ IWI~ b'fblt~ PM111Gn In~ (f=-1 ,. .. .-1.30: A-0.0$) a% bllnll. Tie# ._,.(I 41'<0..tr> 
~#Ill ~t~cd l'IDll llt!...,.. w.lhi.nOQIMWpl""ffioo)n hAcl ~fbnO(~ 'll.....,. l!Mltlboli!$!!1at11'\e.ll'ilft. ''°' IOlllMld:i•v ii• $•\1$"(1(.-t.'ll• pctilllOI'\. .11.1 pmillll~ ...... llipoW ~~Ion had ~9ruiQ"ll' hi'"'' tl!llllMI ~ :t N 
oil,JIOtl Of l'IO ts media! ~ ll\VI Mt1N1 OO!!l!ol ~· 1-Clbw 111> 1".11~ .. -'111111)~.S Of VII~ l,)$IW11'91' ?#0 

lllOl.!Pf r4M:111locl no dlltroir:~ bet""" un~.:ar de!Jtt"::~ .,.id llOf'l'l•I ~~ b;fwp 1!11.;d •-7 '', • 1 ~7. Pdl.~. 
~~-~Nltn~ l'oo7 11, dl.t.;,I. F\<OJl1, ~ elllid- ltll'Wior~l---11.'1, d' .. 1 $7, l'dl.IXY.>). 

r l!JW" 1, Wffl"w..'imle ~~PCT...._, IVlr.«OM!tot !I'~ li•lft•w~ llWlh' lllpal:v 11mic..~ ~ kMl eccn 
114~ ""' ~ ""51l ... to lofloft. """"1 ~~~~IC/On tilt~ Hom~ Ill .... ..,~4•ht 
"""'".,..,.~~Mid ltla'.llllW,. ~Qt--~~,_ le!(Q. 

:Urecd-.. w.ocm. lhe find!ft.I' th111t die -r,.J;Sh'" and 
1li2h • o( eocaiDe were ;a$.'!Odat...-d wi:tb fronW 
!ltld ftri-0.~l d~ses in blood Dow.:r. lit parten 
isltni1t:1r l.O th.at in bipolar p;1l lt1nla, r;upports the 
linldn: of the~ tW() Sll"llctw'H tn 1.1.!ft'cl r¢Kula· 
liori. rMpa.m.i.ne receptor 6cn1dt,y '<"114 found f:!e-. 
vatcd l.n the .io.triarum both in picychoe.1c pstient.a 

with bipolar disorder :and tn p&Quu. with ~hlt 
~h ~ n further linkinr. 1Jt.n<1 lal :tbnotnl:l.li'ey 
to biPOlar diro4.>n:!tr. 

In the thalamus, pmt.:i<.-n~ will1 schi2ophro­
nlo. hod lower v;s)\)(l!!:S in ~nttrior and rigli\.o$id1.1l 
tog1c.>ru1. s. whereas patJeritit w1th blpoial' illnea1 
~ ~w)t!d dlfferMCiU in the m.iddlc 1nedial 
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Table 2 
Cortica!_ ... etabCllit Rate, µlll!J!es/100 gfmi!_ 

l!pal!!~ UOillolor ..,.,.,, .. &"!!Jn>' 
Utt RIP! I.sf! ltigilt I.oil light 

""'""" Supenor 18.6 (1 07) 1a.2 (1.os) 22.7 ( 1 08) 22.• {1,0G) 22.a: (1.06} 22..3 (1105) 

Mitkile 18.2" (1.06) 19.4 (1, 12) 23.3 (1.11> 2'.4 (1.15) 23.5 (1 , 10} ?.4..!>. (1 .15) 

11'11000!' 20.0 (1.16) 20.:) {1.1$) 23.9 (1.14> 24.1 (I. IS) 24..0 (1.14) 24.1 (l.15) 

Pre<:el'ltral ,,, .. (1+1!'.i) 20.6 {1.18] 25.1 ( l. 19) 25.7 (I~} 25..2 (1.20) 25.6 (1.21) 

P:trit."l.'\f 
Ply~~ 1$.4 {1.12) 18JI (1.08} 2'J.8 ( l . lJ) i3..$ (1. ll) 2A.O (1. 1-i) 23.~ ( 1, 11) 

SllPf3m311Jrud18.7 11.on· '20..() (1. 14} 23.8 (1.10) 2<1.7 (i.18); 23.5 (1.11) 23.7 {1.13} 

Ang;klr 19,.1 (1.10) zo.o 1113) 7.4.2 (1 1$) 25~ (121) 24.3 (1 14) 2$.2 (1. 191 

s.o- 17Jl { LOl l 19.4 j1.10} 23.4 ( I t 1) 24.3 ( l . l(i) 23.1 (1.00) 23.41 ( l . IOt 

T!!n\X'llnl -· , ... (11.98) 1S.7 (1.GS)•t -19.8 (O.tlS) 21 8 (1.<)o) 2.0.0 (0..95) 2t.8 (1.03) 
Midcle 17.5 (1.02) 11,G (1.00) 20.:l (0.98) 20.5 (0.99) 20.8 (1.00) 21.0 (1.00) 

tnfctior 1!'.a.B (0.90) 16.5 (0.'36) ltl,4 (0.8&) 19.0 (O.!)Z,I 18.6 (0.89) 19.2 (().$-3) 

"°"""'' 14.3 [O-"'JT 14,2 (()Jtl) 15.9 (0.77'1 16.S (O.~) l6.S (ll.75) 15..8 (0.75~ 
Occipi\<11 

N0019 18.3 (t.-06) 18.6 (1.0El)t 22.2 {1.06) 22.0 { I.~) n .o (1.06) 21.7 (1 .-04) 
Ar=)., 17 20.G ( l.1'7) 22A ( l .27) i5,.r. ( 1.:::1) :>G.7 (1.27j 25.6 (1.22.) 26 0 (1.24) 
Area 17(2) 10.3 ( l. l2) 20.9 (1.20) 2:4.2 11.16) 2:4.8 (1. 1!1) 2:1.a (1.141 23.9(1.15) 
flil'lit 1B 11.a (1.04) ltl.$ ( J, 1()) 20.9 (1.01• 21.=i {1.03} 21. 1 (1.02) ?.1.2 (1.02.) 

Fit>ti11M,~ 1$.l.t<$ 31'$ ~ 111 p.ir~. 
~::~ of v.ui:n;~ ~ ._.;~I&: ~~ tJ'/ mglM ~t:!;«J :I. kotllnl ~ 01) ~ ~ F~, I t , d':!2,.,;,1J.I03.. 
f'.t0,0$fc)l'I (d)L;olulr. r.nn:F~s.t.. <d-.2. t4,IS1.9&. l\:.0.09.I. !)fOo-9 ~ :.1. ~r.ll leioo on r~ 1al#. f"::6.~ C(le l .!JO. 
Pd>.~ l~t\:; 'tJ9;_4~r\'t 1.oipol;lr(F-11.0!i)I; ~\"S ~(P-«1.US!t tui~t'ol:'i<:«fflt(AO.ll!i). 

,------------------- ------ --, ?f9uro ~ He.~ me.~ 
R~aim mcbobolic r.111t In th::ilMnw. 41\t r: lllO' dt~ ut hi kif 

-- -- _ .. _ 
~, \111~ Nomi:.! 

bux., whli:-b w-.i.t ~alcul:!ted tt> be centered on tho 
medial dorsal nu"Cleus. 'this fmdiny, 1nay b<~ of 
:i{)'lcls.1 interest because the medial dorsal.ouclo-. 
us contuios about half ghi:bun.'.114;rgi<: c:.~citatory 
tells and hlllf GABAel'gic or i.l\hibjtozy i::elJ:;; 
oould the mcO;ru. ~il t:11.JdeW'l-be !be unat3l>le 
switch cente with a bipolar potent.W.1. to l.ld~vai.e 
or to.hibit? In out .:;ample, ll~ unipoJs.r patienu 
had tb.:tlattlic ch.s.nge~ in the anterior Mil hi l:ct" 
.:t1 n-.gioo:s .,( the 1.h:d:.i-mus, :Ue.<ta. ttmt might 
bck dm bidirectional ~ntial. 

The metabolic rate dJ:.ctta3e in ti:¥.! wil:;ri(w 
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ii~··~·:,')~ 
.:ll!Odn>e ~(Ir-$:,\. UdliM4' 
..W. l.lf\'Mtar II'>~ ~ 
(,,.;.,i;J.. #t'li.I .. ~ ~·~t 
(<r:.'3). lbl:t ~ ~ ~\) 
lll.<ll l1W Jih'f in.mmv.: ill ,,l!Wl)!j' 
.. ~ ,y ~""J ~ .u lfll) m.lCI 
.(111111 bO!lt llfi;J ... ..., ot !Jtt' ;.;_.,.q,' 
Ill~ MIClfor $1lCl°' (i; if/. 4lC! 

blK* "'"' ~ ~p¢i0'1 in 
Iha /lett. .«W: ~ ~ ~~u;. 
tnt:diAJ Mr VI ~ p:ifiom.o; 

(.~ ()( ~ ""'~' dor.MJ 
lJIJ<:,'(:w} ;,rr/J (li:I( If/a f'tf-0 NIW(. 
Of' .!Um ,'rt lllO ~ !}Tu.JP 
{~ ct J!lll ..wifl';)f Ml!ldol' 
ni;.:,"ei) 11.'Mf IOl}I~ lbw ~ 
lN:l\ in i:omp;lf'r..atl vrifh ~ -

e:ingulaoo gyrot; tn. pat.~nl$ with bipoludisord~r 
-is of inuireM. because of the struct.u.re'$ im;IQ,... 
taPt. rok iQ ,,ff<:d :~nd attention. probably rclat­
ed t.o its rich connoctiont; I.» Lhe n1edial d1.'.11"$ll 
lhi.i.L.tmu:; and fmnt.uJ COl'te..'C.::ii ln,,"Var9 divi®5-
~ oorobrsl oorrdatcs qf w-illful :'tt.'tll. ~nt.o the 
!n.ner "'Pl"f!Sentlltion of future C'1ent~ (p1':• 
frontal) and emot:ion1.1lroo1JLiv:·11.io·ti..'!.! or v:Uue 
a.:;pc::!CtS of vl))itioo (anterior cin.,.~W oo-.'1.CJ"), 
Imaging ha&- suggc:;.t.od 11,wer m~taOOtic l'MC.'S in 
patiemts with 9chizaphrenia th.i.n in Ql>nlTQI :;i,ib­
~tl'l,. "°but no~~ in sizc.'l 'fhf1 role of~ 
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Agtnl. n.~~f!N~ n..,._.ifgM> 
..... ~ ,,,...,..,,... ~ ...,.rWd ...... !W>-e,,.,..,. 
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*"'-"*1114• fl tS.asf~~-,....-.io~ 
..._axi-a~-...111~-.....-0-~Pd 
.,..~~lt..e•c.1.1~.._._ ........ .til'm' 
fbl Oia:ll:dh!1!""'111.b:.Qlf~.,_ .. -~ 

u.n tcr .. or on.,."'11:3.tc m ntff!t.'l ~ftd ihU:rp1~ 
inwraction i~ ~uh'b.'t!itcd by 1>th!!.I' ''"~ein,g JS"lAul .. 
les. i ndividual:; wiU,ouL nt?ctUV'IJ J111ordcrs 
iuduood w f~t>J lu ppy or mid 111 .. >wod. ai;sO!l;1111A:cl 
.:h.:\nges in ~hr.il ac::tivncion In Urnltic struc~ 
t.~ including the em.11.vl!'l!.U.ca,., &W6J'1Uun or 
novel fil«l:s, :.> l.').e;k with doo.r .ifl'dvo •ignlfi· 
~1;1oe, aLoo activa~ tftr c:ini;utAt.t 44 

'Ibo tc:mpw'3l ~in th. upc:rior tmn· 
,_-al Oro& ~ lft bipolar tltt\(llli!C that ..,. 
obatrmd IQ OW" initial cari)' dlltal'.Jlt o:;inir.lA 
wtl.b ~ qi clec:reutd ineubMIC: tUca ;md 
~ si:se i;I) dv ~ptWal lobJ In ~ts 
wi.tb ,;chnopt...nmia. 4 M.3tchcid l&DOrf."tnfl 'iiud•~ 
ore.his an:a in p;:ittt:l'll& wit.b b1pol.;1.r diM>ldcr and 
tho.~ with sdlitopbl'l'."n1,1 m1~hL yield ~re :ci~ 
dfic diaiwoot.ic indl-caton. 

Comparison:; tJo11lw<:lUl ditPttT<•LI? clin.icaJ 
groups l.11'V diffieulc ~ inhirpnit. BipoJor tlnd 
ach i.z:ophrcllic Jlo"1lit:nta dUl'er In Lb~1r lifecime 
cx~urti to neurolcpt.ie druft,ii, wb.ich l'Utl)' l e'\\'!? 
Jong-IMti.Dr, function.a.I and 1lru1 1,oro1~ c~~ 
!n ~ striatwn 11nd (.ilJ\f:r bntln nrc:•1'. l'he 
rr,cn.uUaent. of ttro"'Jl" or rv.twt* and ul'I'· 
mcdlcstion ~ J)llt.«.-nl.ll Lo prcmdc 
IAforow:iao for a:imp;ll.n&Oft with the n!Ul.lu.ed 
and otr-~ bipobr ~ is ah:o a 
- ~clinical~ Ne..-. 
lbeee.mec:lbotic.~ ldeo ~ wiLh tbt 
fiodis:tf:$ T_D ~ .tQUOlli &U1 llwt IJMtioJ' 
ptfd*es ere ~Uy ~lato4 to lh• ort'Ul; 
•TSi:ooL ~r ttsolutJ<Mt PP.1' aoJ .M.BI ~d~ 
will be nee~ to better n:ioolv~ LhaJamk 
nuclei ;,1.11d regions with.in IJ\• c.11.gulatc ~nw 
(Figures 3 and 4 ) nnd !:!ll'itatutn to brinlJ together 
tw..;M; :tni:maJ .srudioo (I( 11\lunmilllt\4 bro.lo Qr> 
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• • ATTACHMENT E 

Brief Reports 

Hippocampal Volume Reduction in Major Depression 

J. Douglas Bremner. M-0., Mccna Narayan, M.O., Eric R. Anderson, 
Lawrence H. Staib, Ph.D., Helen L Miller, M.O., and Dennis S. Chamey, M.O. 

Objective: Elev1.11od f<."VCIS of 911,1coc;orti<:ol<J~ 1n dcprcssfon have been liypoU\Cs-zed 10 
be associ.a1cd with d.lmage to the hrppocompus, a bmi(i area invotved in le~unitlg and 
memory The purpose of th.s study W:Js 10 moasuro hippocampat volume 1n jXlticnts with 
QepressiOn. Met.hod: Magnetic resona.tlOQ imttginp was. l.'$t!d to mcaso<c thO volume of the 
~in 16 pabentS v.ith maiot depre$SIOn n ceolSSiiOI'\ and 16 ca.so-matched non· 
<feplesscd conwtls<>n 5'Jl>rOdS. Results: I'll- wdh dop<cs001 had • SlllbSl«:aly sig­
nificallt t9'!0 StNler !Oft t>ppoc;>mpol - lh"'1 ~ slJ!>recis. w.lho<A smale< 
volume$ of comp:arison regions (amyg0013. c..iucsa:e.. frontal IObe. &net 1emporal IObC) 0< 
whole brain volurno. The findings were S1Qtllf<,...ru ahcc brain site, atcohiot oxpo:;urv. age. 
and c<fvcation were conltollcd for Concluslons: These findings ate concastenl with 
smalhlf ICU hippocomp:d volutne in ocpto-~tion . 

(AmJ Psychiolry 2000: 157:115- 117) 

M 1oc- dcprcssion n a C\>tnmtH• ps)c:lw:mc d™'' 
<kt th;at is .H$()ci:arcd wtth 1.tJll"IJh.kr.1~ mcxbKJity. l)c­
fltdilvc cp1sod<s aJY ;1s'4.-;1;11nl w11h high lc11cl .. fll .. nr• 
ti~ol in :.bo\lr 40%-50'$';, of p.11irn1< t 1 ). t:lev.1t4:d 
level' of gluccx:l)rfi(uiJs S<'t"n 111 su·css h,1\'f! l'll•n; :1.sso· 
..:ia1eJ v.•ith damage 10 hi1' 1tc-..un11.1I 11i:ur1>1l S.. .1nd 1l1t· 

Jiajp10 .. i~ of por.1trauma111: ~fr\')" Ji...,utd.."f (fl"fSL>t 11..i .. 
ht-en 1'~1o1.;011cd wirh hipf11'":,11nrJI 1·oluou: rtJu .. ·r11111 
and d('liciti in dtc.ltit311vc n'lc1nor\' l1n1t'liun (.!, .J). 
Jol1pp~ampat drsfpr"tinn n1.1y '-ornnhtnt' i•~ vrthJI 
dt-4.~~'~''''t' mcwnucy ck-6'.'1t'S 111 J..:prT'\"-' (4.. .~). f<'w 
'duJ.n.. hvl!."'t'\tt. tU"vt" ('~;imu~.J hJrPlJG.lmp..11 n.lnn1ot 
1n p.Jln:nts with ~on.. N-Ntu1nl,lp1~ JU.Jur~ '" 
.1tf(\.-t1•(' JiscJt"ders 1rh:luJc: \'i•111tu.11lat cnl-.1rµ<n1''111. 
v. 1i.kn1nt: ot 1hc \'UC'h,,;al ,ul1.1 16). ,10J "111.Jllcr l'tlitnll1,") 

AllCl!•vt.'IJ NO". tJ. 1009: tfYhliOH 1eeiti1veo Junit 4 , 1!l99 
ll()C(ll*'d J.11lQ8, 1999. r rc.t'l'l lht ~D3"1mr.nl!l ol Oiagno~!~ fla" 
0'o9Y i.11(,f P$~!ry, V;illJ UnM..,•itY $(.tlool ot t.M:dlcinc. »tiw 
••;111111!"1. CQIW\..,""' Na»on;il ~ 11>1 PTSO. Wt&t H~n. eon.~ 
1'lf 'YA Comol:licu! t"feallticl1t $~ :nJ N Yale P$)"(:l'lilllr1C 
.,_,tll\lle.f<ew~ Conn.MOits.a •fP11"1 ~tc>Or St~ 
r.-i VA COMec::t.oA ~ ~ 111~l. 960 ~ 
a. .. wmi~CTC6.S16 
'"""""""'~ ~lledbif .... "°"' h! ~~­

P'TSO tl'l(f.t V4.C¥f'Of'Oc ' c ••• ......,.,gt:MlltoOr. Dr~ 
l!'14r ailt1on ~ l<a!llf ~ ~ N . JKQIA. hcslaA, ¥.S, 

•M l~1 Ao-=n, 0.S •• b ti141WICI on•'-"' ~1$ ard 
U.IJI 1t1an.l9emen1. :irid U11dy ~!Qr aq:crt ~.e 1n11U9 
MOC'°""""'~ ima!)lt ;icqui:11ll01\-

tn chc right h1pp.)l::unro" C7J. ld'1 ;11mygcbb (8). 31..d 
t("lttpural lobe" 19) 111 h1tM•l:1r Juonkr ;i.1td uKrCUC'd 
SU~Ortfl,."<'f white m.lttt'f 3~;)' of o~reascd sipul in• 
1.-11.s.lry (IOI. sm.tllc:r ""~uJ;trc ::t."d pv1;<1m<'n "ululftC's 
( 11 ). alt(r:,iti1)ns 111 h1rr•1..:,11111t:11·r1 refaxauon 1i1"c 
( 12). a1lJ reJu1.'t11u1, 1n ~r:1y 1uiattc-r 111 d ie left rcmpor.il 
lol)( ( l.l) i.n un1rol.,r d(rr\· .. ~11111 . :-,n1dics nf hippocl.lm· 
pal vo-lun1c i11 unipol.1r ..krr~"'"'" h.1vc: had ~<)nAiccinJ~ 
l111dtni;s; SIMIM:' .. 111Jics ui ~mn:d.Jl<Jlhippcx;1n\pal vnl• 
unle f1,01nhi1lcJt f(1unJ nn diff('rcncc 1n c.-umpirison 
"''h <untrol wl'lf'.tl. (141 • .1nJ vthn\ fuunJ 2 rNu" 
ln•n ( 1~). The: rull'pu"°" of lh'I.· 1--UllTill SluJy """"> Ill 
.. 1"1lp.tf\" hjrt.,.,,,_:ar11r.-I ,,J1rri-.· ,,; {"YtlCllU with trn.tc.-J 
""•pi1t.1r J..jlA"SSM'" .11i..l 111M1~'f'"t01'.-J .. ut,-."\.lS. 

t~fTHOO 
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ORIEF REPORTS 

TA9t.£ 1. Volume of the Hlpf)«.nmpua and 01rier 8rt1ln Region& In 16 Palle.tll8 Wbh t.tijot Ocpteaslon ""d t6 Nol1depn:ss.ed coo-.. 
pclria.on Su~t• 

PaJlent& Wftl'I t/.tlja1 Oq:lr~icn cc.'npafMo Subjeel§ .t.1\0llySiS .,,,. h-1e.:111 so ... ... so 'F ~ell- I :lO) ---·----~ -
~...-.,u~ 

L.,I .... 2<~ 1.1$6 :?•• ,,. OJJ09'' 
Flight .., >.CO 1.113 .... ... 0 1:) 

t.1ean ••• ""' 1,140 . 221 S.23 0.03 
CIWdate 

Ldl i.663 "" 2.161 57' 0.19 0 (i7 
r.gm 2.7~2 765 i.t\Qi 

··~ 
0 13 0.72 

r-.t(!;.tn l.69() 73') 2,785 592 0. 16 o >O 
Atnf\l(la:.i 

Lcll 1.6~ 4 $5 1.347 ... 3.6'1 0.()7 
11ighl 1J,i99 '"" 1.335 '"" 4 ?:l O.O·f~· 

M~_,n 1.676 
,,. 1.3'11 .... .. "' CJ qr, ... 

F'IOOtal lobe 
1,~lt 1·10 .856 .:11,S!)' \54.267 :z ... 141 114 0.27 
H>ghl 143~10 1 45.ios 1G4,471 27.150 .... 0 1:> ,...,, 141,!.17!! '1:) ... 31 100,300 25;{1&$ 1.95 0. 1·; 

T1in1pQ!al lctie 
L<• 17..93'1 .:, 1}'() 18.2V 1.7!11 OOi' 0.60 ..... 16.207 •.260 19 .47S 2.707 1.01 0 .. 12 

M"°" 1$..000 42 t S 1$.$S1 2.2•9 0.45 o,51 
Vlt!ole brain 1.404.586 t/9.994 1.390.789 153.1148 . "' .... 
"'&;gnilicaM clllf~nce ;it\9r oonoi.:lit¥l lor m.i!lip!i~TIS<:ln$ (p-:0.03) Md CQYl)lyU19 kn whOae braio Sit'e. 
OOificr(:f!C.C ..;':I:; flOI !.1atiSlie:llly Sign•li¢anl .ilk'f <!IHcrQnOC:l in ~I& tJ(&r'I ~•·as oon!rOlle:O IQr tp>OOO), 

< •1111r .ui>i(on :1~.:1" IN::. I,._! "'·•t· ~.,...,. ,,, .. 1.-1,...J h• 1'•1t,·111' iv~ '<\ 
,u1d b:a~lkdt1\'.''• 1'1•11:"· w"'"" ,..,, Jl111·tv1lf.'<"' 1.,..,".,., ... l'<.1lwn1·• :u1J 
(•nl)f~HiM11\ l::11l:lk•:'?> in .i.$:\'.(lrit'J-t1=•; , ,.,,.·, . \I l:S. 1•t'f"Uol l1l•··1":."I \ 
>~'.lh. \I),: l(IJ, }\'":I N ol Jk•lfh•l .11>1""'; j ll)l(:I U~-l. \():'\,, .... II~ ll '°'Jfl~ 
J . $1)~) 1. nr 1•(''"' ,.( r J u1:oh.,ot tnlor;Uo• 11 . :>)• ... .!. •.:"""' ltK'.;U~ I { , 

Sl},,.1;). ( )11.: 0.'t 1ho; r.i1 ..:t"" h~I :o I'"'' b"""' • '" J J...,.ti,.t " •·1>ci•Jr.,,, •·· 
1l1fn' h~d .l j\Hl h i,1ur1· ol Jl•'"" 'l "h" " " ·"'J h \'., IUJ:-' l\l•f h ;'I'"' 
u( f\'•lpuh,;L~t1".~ .l't>l.I-~. ()ri1• oj t lto.'. )1,tl11·"'' !o:"I uH1\'1\C r .11\k J i-.(or• 

o.kt' yn1f,,," °' :ir.i.,..11ib.>1"°' • .\U r.t11tT11< :anJ •'"''"!""' ..... , ,,.,h,,,, .. J;.lYI.' 
'll'Tith'tl '" 't"""' ! ,,,, ,,.,.,.1 l•du1\• furiidp . .t1i1i-:: no ,h,· .,.,,.,1~. 

l\lnjl)lt'lk r•'S•)!l,IU~'t' """J:C' wo.:1t· .. l i<:ou11 ~l .~.W .uu h·a\l !" ui.or•i:. 
'"o;olHl\J• ,l(il.,tol."t'<I )n 1ll'l .lil ~••·M•:h1·r..· I.~ I. 111.:hooJ11~ ,,....·'""i',.UW'l•U 
,,f .J 1nW·h11'f'l...-.imr:al "l.):•nt"*'' l''''' "''ttnl h~ t ••v l>hnd r.tn''"• \'"''" 
n1.:t• "' (li..~",.,'""H """'" :11~' nu1k ,,,j .. , .. ,., ,,.1:1,,..,, i1:sl>1.· 11 b1r rut· 
fl'~';i •" .xunp.:..ri:.;(11, .i.n.J l \> oktt·"""_. 11 11!l11111<: .:b.wi:.•·) were "*l\'­
.. , f.,. lV tfit• lu 51'f"<M.:'lt'll(lllS J.~ rr•'l'111ui.iy tq><,.·1cJ l t),) fuoU.ll J.)I .... 

Ulll':l$Utttnl'lln' '/\'et\: r-:rf'attiti:J l-• ' ""jl" ;tilllft !h•• h•un1:1l l,.lio; t'" ;iii! 
c:nrnou l slit•f"( ,.,,, ,.,.,,,.. ,,) fhc- .1nrtfillf' .. 111flmi''"'t:'· Tiwo c; \\.I-~ ·' hi,:11 
lt\'t'l of IITTt'•~a ¢o;r rtf1;1llol 11v f.,,. t.4'1"11·.\l"l'JI •1if11•m.: " """ "''"·uor1M"1 
!""""""'" fhc tw~• 1i: .. .k1.,:11\k11• ' ·' '"'"' (,~ 1h,. k~i h•rr•"'"" '" I"'" !fe 
n . ., J . ,;)f ... J 1. r ... l).~l.~. ,11\J '"" ,,,.,,. l\1j•i•• ... .lU•I'"'~ Ir~•),.., ... ,11 :d I, 
, ... o.u<1. 

!\C"P·.,01~ '"'"' '>i"r' .11.ul~s·~ 1•1 •·,1n..11 .. ;,· ~ \.S(l\',\f "°'h '"" 1k'1 
v.:r.<oO'I r<i=h' fi,.," "1""-=••·I ·" 11 ... ,, . .,.. • .,,,.,1 t.t1·1•• "'·•• 1.,.... "" ,,,.~1 t" . , ..... ,.:i, .. ld'r .'1'111 O..,-io1 h\'l'f""-;' "''"'j "'"" "". {.•~ .... 11 .. , ''""l" fl'-<"" 
rvt """l l'(h'"'l;•\ f1<111 .. 1u~ :11\tl•••oJ•tkrr..·• .... ·J ,,.f,,, .. , .. 11,.,1·.111.11. ''·' 
11<.:..:s W~h' nl'<\I "' ,,.,..,~1»11 <: t.:f1 .. ,,,1 ro;::ilt l111"J" .. ·.111•1\11 • • ,,,.,,.,..; .t 

k,..ri <>( ".1!1"''"·•11«' ,,. ~l~t.t w.1• "l'l'i 'C'll '" '"'""( *'" 11tu!111•I" 
&Joo\(>.lrlM'llll. ~lul1rpfe: lonr.·.ir •"'!~'''-It) UV.• to'l.'J ""'.'"'"">(" ,,,.. ,..._ 
IJ110'll.'l\1r 1<1.'"'",." J.,f>r,.·s11•11\Jl t~•lnml' ,onJ . 1 .. !!l-''"" v. lu!1 .,.,; 
f l ,,lfoilf: t..r ('ll(t'l!(uJ .:1\!I l1!V'11t,$c'1 ' • 

RESULTS 

N.~pt>~to:J 1th'4'11ri:"• ANC.)V;\ ""h ,j,k· •h·l1 \t·f.; t1\ 

1 if.hi hc1n1srh...·l'\·l ,1s 1111,· r1·1' t .. 1h·d (,1\·t11r ''""""J " ' •i-:· 
n1f~.ln1 n\:1i11 t•fft·~r h)r J•.I)!'""''"' h.11>!,· I ) ,1111,.l 11u -.•~· 
n1fK:tnr n 1.1111 1:Hi;1..'1 tut :.111: 111· .;itk• h~··1l1.1~n1r..1 ' 1111\'1 .. 

... 

:t.:ti<1n. Uni,•ariJtl" :.111:.ilySt><t <(flo\Vt-d 3 s.taristi.:311)' 
i..~:llilk'."\llf 19%, stnaHcr volun1t' of fhC' kit hippt)C.~un· 
pus in ;he tk•pn:~:;l;"d p.'n i<:uts rh.,_o the comp.1risc)n $ul.­
it"-'ts; rhc t.hffcn:01.·c -rt"m;•inr:d -;it;nific.:uu after differ· 
ro«t"$ in ,.,.hulc ~r;un \•olurn< t\'Cri:- 1.'tKll roll("d iut. h.u 1 a 
I l ''t':, J iflt·f(-11'-'<' in c1~ln h1rpo.:.i.n1p;1I ,·olurnt> becwttn 
1h.: groops w:1$ uut si;.:.nifi.:llnt {c-..1blc I J. Th<n: wrrt· nu 
tlif(cren.:<.•s in vuhuut· in l hl· <01n1x1nson r._&i1.1ns with 
1ht' c>:<cpnun of the ril!ht .;in1rgd.1l:1, \'l'hich w:t:s related 
u1 a f~rgt·r v<)lunit uf 1hc tt~t •unygdalJ -i11 Jtprcs~ion 
(1ahl<'" I J. ·r h1s effect Y.';1s nut 'it~nifH.":) 1ll . ho\\'t'VC'f'. afte-r 
differcu<es in \vholl" h~in \•olu111c Yi-ere (•1111rulltll (<1t. 

There \Vas no ~nrrl."L1 11u11 ht.•t\\'1.~n h:h hi11pvc::an1p:al 
\'\1lun1t :;ulll clini.:aJ \'ari;rblcs, in<.·ludiflt ou1uhec of 
\\•eeks in r~Jnissi..•n , ruuuhc.'1' uf f~fC\'toUS ('pisodcs nf-11(·· 
prt$.~iod, u r num~r "' hospi1:tli1 .. '11iuu:<. (<" dep~siou, 
}.f\1lti1llv liucttr c1.•p;r1.-ss1vti t f> ,·uu!rnl fu( j•Oss1hlc c~1 
(;1untls 1h . 11 111 ~1y -;i((\'1.'r l11rruc:,ln1p.1t t·uf11n1{', i111.hu.i111g 
,\µ'-'. }'\'.lr'i nl t.•ll11 t~11i 11n. :\od y1:.1ro;; of .1kul1o l a hus .. ._ 
.. onunucJ to she.,, . ._lilt(·r .. , 1, ' "' i11 lrfi h1pptK;.unp.il t•ul-
11111(' lx· f\\'t"c1l fY.1111.'ll(S ,\11d 1,·1 ~111p.1rivi111 \Uhft,tS \\'h1.·11 

th~·so: potc-111i:.il \'onfuu1all·I'' ,·.-c-n.· t.'tU1.'rc-J tn lhl:' 111u<;li·I. 
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l'•1titn1' \vi1h tl'11)1t1t·tl tll,\)•>r (lt•pr\""i11r1 in this i.tuJ~ 
h:iJ :i I 'J'X, i:tn.1ll('r \·uluun· of 1hc lt•lt h1ppu,·;,1111llU'> 
th:ut u i;i ltht:J <OIUJl~l l'l \llO , 11hj<·1.I:-•. llt..·(C' "-'O:~ JU• ,hf 
i t•(1."ll\'t"S Il l \'<1h1111.;.•:- (If~ Ull\{'l;lflS•)ll n.·i.:1on\ h1:'f\Vl.' t"ll th .. · 
).:.l'OUf~S In f h (' ll' IU))or.11 t<•l'>t.'. <;1nJar1:. fu.n1:1I lot>..-. ur 
\Vllol~ .,nun. 

' l'hcrt> ,1rc,· ~O:\'l,'r:1I p<1:.:-.1hlt· o:,.pl.u1.11t1111\ fo( o ur t'inJ 
111).:\ 11f h1pj'l•k;,11np,1I t·ohu11l' l°\:\ht1. r111u 111 111·1\n·i..$1•11). 



. -

l:,k .. ·:1r1.-d IC'V\'1.!> uf ~lu1.'i"-i•flh.tHJ.> Juru1~ c.ll·rrl·,.,,1\ t: '-' ll­
isc><k1 i.:ould "-:.u."iC' hi~tnp."11 J.a111.1~. k·.tJin,: 10 .t 

r.,•du.;ciu11 i11 V•1l 1.11lll'• In du~ rnnd(:I, \:"hr<l'lu., rcJ"('.ittJ 
episodes~,( Jc~"$S.ion lH.I) k.•.1J tu l'l'l.');(l'S"'''•· h•l'I,..__ 
""mp. ... l .trrof!hr ""Yf 1n1-.:. P"-'il,lr '"'..,,.""•"f: 1hr •~Ii. 
fu-r suh~l.'4U c..'1lf Jcpl'\"\'-'\..- r1.·l1p~·. tlth'\"t t,u.1l1r ... ,o,.11 
as rtdlk-tion' in 11<'t11\•tn.•phi11 ... ~·1ulJ :•lso I"': r1; .. 1'Mnl\t• 

h&t fnr hippoc-.1m(Xll ,,Ju1nc t\.,h ... tK~. t 111,,y,·,-r. 1hr 
¢t1rrcnt ~1udy J1J nuc in .. lu..k 111t;.1)Uf\~ oJ c11tt1.so1 Jut· 
ing <lqlrcssi\'C i."pisc,J;., :ind futufc .. t t1Ji ... , .ire nt>t•J,-J 
10 c:-wotluotre , .. ,. rd.tott1M1r ~"n"" '"t1l1\t1' .tod h1p­
PJ".~nlp.1I vuh11n..- 10 lk'(U'('''o11. h '' :1ls•• ro,,i.bl~: th,11 
wulkr luppcl<....UUf'3l \'ulunk: frc101 hutlt.. ••• ,.._.,,;,11lJ,1rr 
((I SC>mc prCTll~N'ht·f ,·n\U1111U'l('nf.ll l.h.'fttr.. .... l f"I~ J,a,. 
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Anl)·~J;tl.1 v-ulwnl• ,,_., l:1r .. ~r io ll\•pn.·,,i1111 l-lu nt1t 
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PSYCHIATRIC MOLECULAR G ' NETICS 

The Genetics of 
Bipolar Disorder 

by JOHN A. KE1.SOE. UO 

A 
I~ hondlty hos loog bt<n ompli­
caW!d in the caUN.tion o< mood disor­
der., 11 baa only bc:en i.n tho 11.ltlll'll.-ven 
ducadt:& th»l • vuict.y "r cpidemiolor.• 

k data ad Camily atud:iie1 have lct1l ~ 
eupport LO Cb.ii" notioa.. &ac:b .wdin proncle act­
~ ~ tlw. aatctm: d~cn lltt 
both familiaJ and geod.k. and benoct, proridc n 
powerful theory for their blc.>logic CllUfl:.. More. 
receatJ~ molecular ~ mctOOcbi ht.\'C D'.lO«k! 
,._.,,,. tbe Wennfication ttl apedlic ~ f« 

~ dlwdcn. - opiclom..log;, dola -vid.ce: ~ rt..tiooak for IUC:h ~nc:>mllppinf? pd-
ies, and a K\,lide to the ptU'alls aod eomplexiUea 
~ auch tB"o.('t."- 'nllt epidemioloeki dill.a i.fl 
briefly~ bett., and \he read~r W ttfe:rrcd 
to W'ltta1 ~l cudient ·~iie'Ws.w nw cur­
n:nt etat.~ ol~ •tuclia •nci the ••n:h for 
apecific genM will tbm be d.iseusscd. 

FAml'maES 
Epidt:O'Wogie support - the~ Clllll'e 

• bipolAr d--.. primMily r .... .i.... 
ditr~nt ~ of atodkt.: f'amit1, t""n· and 
tuJ()ptiOn, In (l'mily t1tudle9, r.n~ o( moocl diaor­
dcr& m:i det.trmioed i,n the firsk!~ ttltiU\~ 
of p:robandt with bipo&•:r dll!IOni-er:. 'r.Me I sum­
...,..... 18 f>.milr - q( ........ d_.i.,. 
eonduc:ud ~r nearly' 30 Jd.r.I. lkuu:M! of the 
wide nnp;c of ~IWltic: and epidtmf<>IOf.'lc 
"'ct.hods tmpl~ aJ)¥ combined on.1tly11ia of 
auch data cnu.at be q\11li6_cd. TtJceLhcr theee 
-~ irwbcat.t e &pprOaUma;dy &.&~ Nt for 

Ow'; KAiilO.ls ~N~d~, ~~ 
-~,,.,.,~ 
~ .AIAPCWf _, ~ ~ s-tor 

~77' t 

~,..........,.,.. • ,,.,. ll ~ .wQ o.it."" 
~ OIJO.l ~ "'~ Sdlt ""'°"' tA ,Ja1lr, 
~ 9.."0kl~ 

bipoliar d11}(1rd.er and 11n •1>proximta~ly t<X\ risk 
(or unipolar dieorder. Poriulation r.M;nt.• and 
mes dcri..ct from fanUl,y &tudicl ol oont.rol 
~ an apprmimlltdy 11' ud K b­
!Mpolar on<! uoipolor d,_,._ ,..........,._The 
rlrr.k for bipolA.r disorder 1, therefore~ ci~~ 
ne&.riy .:te'lfafokl. and for uni.polar diJwwder, jt. iif doubled.,..,..,...,. U-da.IO iD<lioo .. U... ~ 
W cfi:9ordtt W C.mili•I, and~ U...t woe 
- "'w>lpolor .i-.....,. ho"" a1-... 
t~ion o( tbc- .munt iandcrfying d1atbe3U. 
11te&e stud~ do not. howf!V'e~ pro¥e that. bipo-
1-r di<mrd.er is genetic. J."nmlly stud.H:M nre 
wiable to tltpU'at:e ~tun. froni "'nu:rttan: aDd 
heme. ad:acle &he poelibdit1 of f'fl.......,..,,btl 
tniin.,m.iaaion. 'l'hieoredQ.lly. parent. rntght 
unwittingly cftc:b tMir children lb be bipoliu;. 
create an en'rirunment. eunducive to bl1>0lar dis· 
on:l«, or •han • wmmoa ern-ironm~t.&1 ~. 
Mda as • toll:ao • winaia. 

1'1111 st1llES 
To addftlM the6C ltiwi!C, twin and adoptiQn 

tl.ud~ pnwidc p0werful experimmblJ ck'ligna 
w ~t.e ~ Crom cnrirocunen~ Wlu­
wu. In lw\n .wd.lll!lS. bocb l'.W)pck OfZ) 
and eame-tlt'lt ~C (t)%) twin pl'iN t.n idcn­
l1fifld in which •t Je.ast on.a 1nem.bcr ot Lb.it pai..r 
h!MI bipolar dl.wder. TheorclicaUy, bee.bu$!! the 
twin pajr$.,.. n.ised lDl.,-.1.htr. they It,. e:x:poocd 
to the same ~I a.ad rnnrw facccn.. 
TM twin pain difter ln lhlt llfiLIUZJpdc: pairs 
tha,re_ all their fCt!nM, Whf'tt&a .;iiiy-tc pairs 
11~i.att ooly hill \Mir gene• as with afty 1ib-pa.ir. 
The concordo.nce ra.te is deli.ned as the ptrttnt--
8,f;e of t:wtn p&irt in whit:b both lwins U'CI •ffec:t­
M. DUkcwww in the rata: or ~ 
between the mo~k aad ~ twio 
poira cnn, \ht~f«ITT!, be etlributed C4 ft'l!t14!Uc 
rather than eovi.ronmen\&l in11ut:ncet 'l'ttble 2 
.-ummaritH ~cht twin •Wdiee condutted 111ince 
1930 • . ~ """*""" of IN "'°"" ol ...u-ti 
tmpioyed. 1.n.1 ciomhitied •nalJ'Sia f!l 9Uch daita 
muat be qu•hfied. N~rUMikwi. thtt<I f't9ctlts 
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TABLE 1 
Family 51!c1les of Bipolar Disorder• 

-•lstt"I 
a.., -·- - ....... 
~ 19661' 
\YinOkuraod()aytOf\ 111117" 
Morldlewit:; one! Fbinitlr. 1914.a 
Goc!u:l al al. 197• " 
Httrtil"WIOW~. 19rc• 
o.-.t'IOf'I .... 1~ 
..... ~~ tt7'1" 
JoMlotl .,,;I Ucm.vi. 1977• 
P.1-.on. 197P' 
SITlflfalcl et al. 19n-a 
Ttmb!al.Ow".¥.:t ·T1leeial., 101;"0 
~ tU&0"1 

°"""*· Go. end f'll9Yt, I~ __ .............. _,_ 
GentlOt\ .... 19!2* 
T.-g ec 11. 1SllllS'" 
Aiettt• 1~ 
~etal. 19')4-

Toc.I rt!MM:I~ ond wttlgl-.OO meens (Ii nsksi 

indieele a a 1nawtlanct rttc of 1tpprox.i11tat~lY 
6'r.ft among mt1no~Ue Lwi..u.e aod 25<1J (or dit;,Y'­
r;otie t."WtnA. Thi9 i!IU.blWLu..l ~ in rillt Air 
~"""" .. -..u..-.... ........... r... u.. ..i.ol_..,. .. bipolar .u-­
df:r. ~ in~na: _pouiLa an ~ta Uw 
~ b)' Btnle«n.' M2 CO.KUrd.tnee it' h'ir;htir 
for Ou! bipulat probendt (8~) lM.o tM uniJ)OlnT 
s>rob•ndn (S.9'JO.). and 7~ or pai.nl .... ~ con(l(lf"o 
dant for polilrity, iie, blpol~iPOlar oT unlpol•r· 
unipolar. 'lbe ~Uon rtprdirle bWhu coa· 
- for bipolar- is CODfumocl .. u.. 
....., .,,. Ktt.idJ«" ct .a. ....... ~ • O'MW' 
lhq J().(Gld iticttut lft CGncon!anot bet-.n 
MZ and DZ twim fur '"""Iv-bipolar pa;,.. 

dGPTIOllSTUDES 
Adopt..M:ao atudi-es provl.6e 1umt.her avenue lo 

the ttptntioo q/ n-auir. and owtun ... ThtM 
~ ... ~ typically cond...:ted in OOfi' of two 
...,.. M.t .....,,,,..,..,'7. ill -.nil well edopttol ani: 
idtndtied .. ~ and the. nates ol iUl'ICIM 
art dttionnined: ui. both \bc1r ti;oklpc and .:lop. 
tiYc P•ttnl.8. Altern•li¥c!C,, in and wcll pu.ren\ll 
may bl Mf.cntlli~ ~ ptobands. t1 11d u, ... r.c.ct I)( 
illnllil8 determined in their adoptA.ld ch1ldrt1:L 
'Ibc9c ..tudiea an dillkull to petform bcol\&IMI 
ln!onn&r.i~ iricliv.dua!1 are ~Mt.Livd1 1'4l't., ,net 
biMoiDt puta.ts diffiruJt to loctJ.e.. for- LhCllCt ,.... 
.,.,, maD1 eocb .wcillf:ll ha.,.. been c:onduned In 
Scaad.inavtan eoo1;1-tnH wtwre CQ'.lt.ntliad CMG-

218 

627 102 o.s ,., 10.2 20.• 
606 17.7 u.• 
212 2.8 13.7 
1S1 ... •06 ... 3.8 . .. 
= ... t32 
126 155 .... 
•12 36 ,, ,.,, ••• 7.t 

'"" \ 1.• 0 

""' 2.5 1.IJ 

""' • .2 •2 
&JO ... '2 - ... .. ... 
1&9 5.3 1:!.< ... 5.7 20.0! 

"'" 3.5 r..1 
l!027 ••• ••• 

ical and adopt.ion reco·rda fadlfl.tltc p.roband 
ascnteiin.mc~:nt. 

or tbt Ove irucb swdiet l.Nt.L have been 
repoirted. two proTkk: wtn::icc eridtocc al~ 
trensm*ion. and Chree .ty ..Ji: w .oo ~ ........ °'""' u.. """""" ....... od ..... ._ 
Mmdiewk:s and RainEr reporc.J more tJum • 
threefold i~ Lo the ntc of bipolar ~ 
in the bioJogM: Yen1U9 the rutnpt.iv.? puenb! .,.r 
b;,,.ia.- probo"4t. su..nar11. they ot>eerved • 
twofold l~ to unipolar ditordes:. Wer.der t"c; 
a1.• oond~ &D .d~ study m.. 
Oa.nieb. popa•aliOC'l a.ad ~ llllOft' th:p:n • 
f.hreeiOld iT.C:J 0 M' IA unipolar .Uew i.o cbe bio-­
tocic rd••-ol mood-<!~ odopt=. "ll1ey 
•l110 ob&ened • •Wold incttuo .,, tbe rate of 
com~ct<ld Aukide in lhe biologic Nileitlvet. 'nttt~ 
other &tuditt h•v@ been &e-38 ClClnV1nclng o( ~t· 

k tr.mmialloo. ln • study ulin1t pareots u 
,,..obando. ~ round • ~"""' <read 
foribm!fM:!d u.nlpolar~ a--c the~~ 
e:I dWdru el ~ iJt ............ u.ma: 
.doptHe u ,,.nd9, Von l\noninc d a.I"' bmd 
no &ignir11C1t.nt. tvidcnce for gren.cic: \n!J:l$misaioo 
ao • Swedilh Mimple. Simile.rly, ln a MCOnd 11tudy 
b1 Cucltwet t\ e.1.1• using ~"' u prob$.ndi1, 
00 sign.if\a1.u\ tridcs:ice rar ~c Lnua~on 
.u (lbt.aiJ>od. Adoption 11ludiet, &he~~ pro­
'fillc tome .uppiort ror ge!!t'Ck CICIOra. bu.t restilu 
~ mixfid, - (W'tber wort if ft'qllznod ~ °"" d>fficul• but. ,....n .. -
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TABLE 2 
Twin Studl~~ of Affective Disorder• 

-,.,.icllllos llizrtoll< lWlllS 

n.tr ... -..... --•I'll .. _ ..... --"" LwoonborQOC*' ' 75.0 13 0.0 
-otel" 23 ... IT 16A - 7 $1.t 17 = ""- " .... .. 2:>6 
Ha""*! ano Moogo• •• ""·' .. s.o 
Allen ot Ill'' •• 333 .. 0.0 --· S$ """ .. 11.3 

~-" , .. ..., ,.. .... ....... 300 07.S ... .... 
• "4itl)IOO ~ ~ I;,,.-;;;;;;;.°"' ... ~ rs (i~IJe!S ol fl"8cll'<oc ~ ....... Ill: l'ost l'U,I, Sii~ JC. .._ 
~«Mo«/~ Ballmolt1. Md: W ...... & W'IW'll: ltf.t.1£.101. 

llllOE Gf IYJISMISSIOI 
Given thi:st lt'tDeticr; phlyl1 eomc rvle in t.bc 

c::auM ol bipolar di~ whlL CIUI be infc:rrud 
fnlm .p.d 11• · '"ck d.IUt ~ ~ IDOdt of 
geocUc cnna~7 'Ib.1s q'*lllboo is .ctctr...ed 
by a etet.brtical apPf(ll'llch to ftt..12'.\lly data ~fcn"td 
to aa ~t~ a.nll.lysiu. To lllu/ilrnte wtlh a 
&®p\o ~ u.odet' e mt:~ doa,Lc.&ot 
mocW flwnprr;..__ oob"-copy or• m...c 
allele '- n:quiftd f0t llA indS'riclu.a.l \o bit! arre!ded. 
Thfftf0tt. half ot lhe childftn ot one- a.ffoct.ed 
pan:nl abould al80 be affected. Similarly, under fl 
-·""""'1. two..,,;.. o1u.. """- .n.ie 
... ~for - and - _...,, .Clbe 
c:bildrcn oltwo umffccted Carrin- pamwl llhouJd 
be a.trtctcd. There-t'oro, iA t.he limple:it CUC, OM 

QO inlll'l' the ~el.it mode of transm.i~ion by 
caunttni the atr«'\ed childrHI wilhi.o fa.mllita, In 
pndlcit.. Adi ~ $Te 4'Wl4 io~ and 
reql.tire ma.tblm:i•Ucal fitcina: of a com.p.lc:s ~ 
io the Clbtlc!rt'ed ran:i;l,y data. F\i~ ~ 
lag ell"O "'U3t be ctT(':Q, to I.be uccrtai.runenl c:il 
e:u~ io JXC""'=ftL biu m tho !&mi.lic$ lll.udied.. 

•• l.polu-deoolbc-.11.soi...i.....i­
i-ee ht~ ~ ~~'- M.any 9tfJ"fP.lK!lft. 
IUUtly ... bttV-C betft W\AbJe Cb N':$ch any (Wlclu· 
s.ion regarding • blf.ldf? or transmj31tiOll., 14 IS. 
SeYert.I .audies, howcvtt. bs~ ..,pporttd •a 
•u'-1-docr.nnant mode ttl cn.nsm~11-::1 
Two oflheie ~by Rice fl •P and~ 
t.-L o.I,'' are J)tlrtic:ulu1y iwpOttl.nt bQc-.. 1n.1M ch.er 
employ ntlaU\'~ly l1u·gt'! genen.1 populali.un ii&tu· 

plf!8. and.. men rtcenUy, dffeloped Aatltt.h::al 

~In"""'- .. """""'"' - oi largo cfTt!Cl. or ~ loci, ~ ~ have 
roculltd on~ model ln which mulllple genctt con· 
tribu\a Lo an ovemll liabilit.y W &lToot..iWI dltorder. 
Un!ortuna~y. ·~ mulufKtoria.I polrce.nic 
mod• ba.-e •m.U&r tUmud ltllQCC:M. 'au:r lL .i8 
Wldc.r uacdy what eor:idwitGN to dra"W ~ 
lheee connic:ting- N!itull& A Ii~)' expl11n•\ii0n" 
the prertona! of mu.lliple gencUc f~ttn• ••lh dJf. 
fereat modn el V..ru;.im!lfdon ln fan., ft!Cenl 
atumsu to toOdel ~ int.enid.llio ot two • mane 
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gtfW!fl bu md. with 80(nC 11~ tn pl"ld.ictinr, 
ri.kl to bipc))a,r disorder.\l 

DE CCIMPl.£D'1'IE$ IF COlllUl QISMDF&S 
A nticty ol CKtors liktq o;inlrib!M to the 

mmp~ of lhe gencUo of bipotu ~ 
T~ther tMao Cnict.<ira havo t:onfoondcd dTorts t.o 
id@ti.fy. moci. or tc-An.'\lnl.aaion anti will -1.mllat· 
ly c:omplOtc- the idcnl.WcalMlo of ,pec15c led b)' u..._ ....-0ne.ru.--.. .. '""""" 
pe~. ~ rc<en to the ptVbabilily 
t li..e.t • pet1!(11\ .-\U m1tnifett. ~ d~ given 
thtt.L Lhey" hl:YC lhe gene. n.e &troog'Mt tvic:k::nc@ """"""'-is Iha .......... !hat the 
COl'ICDf'dancoo rwte for ~gotic: twiM W lea 
Lha.o t~. Tbo un&ffectod idencieal twi.n Dl1.1sl 
c:arr;y the p,eeie but.n(ll lilxpttoe iL 'Tht Ukl..-ly ptta· 
t-nca of pht'oocop~ furthtr compliau.tt bipolar 
~ A phcnomp)' i9 • ptnt0n who hu the 
dlilitUI: bal not the gcrw. lD ~ ~. Dl!'ID­
r;eneLic case of~~,... The p~ o(both 
pbol'.IC!Wpiu 11.nd tedueod peoetnnc:u todiai~ 
that~ f'tid.ors pt.,_,. • .11ignifiCAAL tole in 
the ClaQSC olb.palar- dl:lordet ... ~ tht1 
m•b it diffieull to d~ who doet w does 
nioc Qln')' c.be d.aease 11llele in !111ruJMe, and 
tl1frtby QOmplk1k- both at1tn;f.t1.tion and Unkage 
st.ud1ea. AnoUtct eomplicau11G r.-c:tor it v11riahlt 
~tJ. whjch ocrun whet! d.ifl'c=rMl i.Ddi• 
ftCIWU. ~the MUM d1:sd!e ~ CllQ 
expre,q: thf! ditord.tr in di!rt~nt W<IY*- For~m­
pln, the pn.MoldJy m1~nttoocd up1demil)h1gk daw. 
w~ lhai l.he u.me f('tMlt m•Y pridl11~ to 
boUi wupolar and bipolsf' ~ Such ....,,. 
abWQ' in exp""9ion kadt ce Ullttt"Ui.,. npnf. 
ing how to ddine .. 11tl'ec:tfd • lndiYidwJ.t with 
bipol•,. l. bipoltlr Il. recu~' 11n11iolQr, ~lngle-. 
t'puodt urnpCllu, 11nd 9C'hi"4:*lf~ d1io0tder .U 
conu•only or.cur in~ D.&t IAmil)'. Mt.'° men· 
lion .~ aAd •ub.t.an« abutc. It is 
undt.ar •hid\ ol lhese !•1tuly m~mbcr• \o con­
•idt1• 11,[fecl.ed in p;eneti~ "n•lyee&. 

lh~ 1))C)llt clifti"ilt cottfnundin~ ru.c:wr or All. 
~~is~ ~ncitJ.. hi an JJnessp 
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common u blpolu d i6Ql'der, lL 1• highJy li1utly 
Uuit. muJL;p~ genei an- invol,·ccl. Different.. 
(ent$ catl optr&U! and 1nl*tac'\. i.n a wide vari· 
dy ol ....,. lo lnuatnit the ~ t.o 
bipolar ddotdu. The simple.it model is "'•' of 
-. eingte miU« l'K\l.e. Jn t.hi41 cue. one diae ... 
gene al"n.:: ctiii pl"f:diapo6e .110111wne to bipol1.r 
di&o.rder. In • colle<Uc.>i:t of fAmiliee, bowevar, 
different ~n1tle m.;1J0r loci m•y he Opt:nllinC In 
diffi:rent fa.milica. Even roor. t'Ompl;"l..C'd. 
mo~ lhaA one -.ngle m:tljor loc:u• n1&y be.,.. 
a.ting int.ht tame family (int.ra(unUiaJ Mt",.. 
geoMit)'). Olhtr .o•odels fl&lllJrtw lhat inul1ipht 
gc.ne& 11Bu•lly C(1ntribute to t~ preJjspoe:iLion 
tq bipolBr di.lotdt'r in an 211Yectcd indivi1tual. In 
Ule&e poly,,en.ic: or otigogcnlc models, each g~tM3 
im.1 havt 01dy a rels.tivdy mWI effect bul 
~ COl!llbme in an addiU'W't or iuultip1iee· 
ti.w fa&bktn lo prtd.ispo&e a11 1nda•idual to b1po­
laar di!ordcr 

lllll.EDWI 'EMETIC STUDIES: TME SUACH FOi 
WE 

~lhou:b cpu.ter.:Uoloek d•U. have loni 
wpport.td Usie rott ()( ~nr.bal iA bi.polu ditor­
der-. it has only btt!'1 ttttt1lb- Lhat mol«u.lar 
i;metic n:u,,-thodl ba"~ made- poetlbl~ the- seattb 
for epecifw: Kl!nts. Genetic linkage, ONA poly• 
n.i"rphie.ma, {Ind the &trt' tl!ft1 of p<119iljQnnl 
cloning a"' ex.plained el~wben:: in Lb.is iuuo. 
'I'be •ppliution or these metbodf to bi polar dil· 
.... daribl llw put ......i,..... has had • 
mamc.de~Te course. of it. ewn. with hi«"N 
of ~ry •nd tows; of no0>orer bat:iMI;. The 
li.rftt &ueb h.l4;1:h of d.iscovery ca1ne in J9$1 in 
• tuc:lie11 ot tho Old. Onlcr Aml&b 

n.11111--Tbe Old Order Arnilllt u. a constt..aU\"t 
rd..t.gioua e«t Lving ha touO...UUm Penn-­
sylvania who ac.hew modem conYeniefloCU 
eu.c::b 11.ll eltd.rici9 and televition and i90lato 
\.bc1'.l)i&elvee ftom lbc world In t1n ugra.riM, 
horee-«1'd~huw lif~Lyle. M wit.Ji other aueb 
population -.w. they ofTtt tevcral u.dv·a.o­
Lages foT •tud'- el gmn:ie d IMf'd.us. The Jlft"' 
tnary adYU~ 1$ llw. o( P'OW1u.Ily rfdUC'Cld 
pnetic heti:rogeneity. ~ C't.ll'Ttnt pupulation 
o( 12 000 •l"OM frqm a group or 11bout 30 oriJ:i· 
nal founden who intmip,ntUid from Gern11iny 
nc&riy SOO Jt•r• .ugo.. Since Lhr.n, ''ery liLtle 
iaan:Jing i:n-t.. lhe Old Onl"'r Amiah population 
f-rom the eut.ide h.u OttUrft'olt Thett&irc, fJlf th• 
audtipJe ~ \hai likdy p~ to bipolt.r 
d..ulocdtt ill t>wt cener.1 populaUoo, pe-rhapt 
only a ft"' w"rc reprt>aentccl in Llu1t. ori.J;n11I •oL 
~( foundert, Other .i:td"an"'1r.,1111f ~tudyi.n1: lh1• 
popuhabQn include lurce alb•h.i~ whieh aro 
?ery i.nJormat.tve £or lin1u1Jtf', mW\ipic r.eocn111• 
Uom ol llv~ <•mdy meinbe .... aad ibt 'Yirtu:al 
abte-ott ti •kioW •nd dn1$ •bu~ whim 10 
9'te.n confound" pi)'cl:tia1nc: d1•g'10&C&.-

ln l9tl7, Egelao_d et a1•• rel)Ol1.M ~'lidenrti 
of l;'Cnt!li~ link111t:c between b1rinlar dis.ordr:r 11od 
i•·o polymorphie l)NA mark..,.. on throrno11otofl 

11 in an e.x:t.nded Amish pedlgrco. M.u1li·poi.nt. 
11ua.l;.ce or U...e two 1n&rb1'1 i.ndksted • lod 
«'Ott ofneartJ 6, or odda o( 100 000:1 io £•vor 
of lllikog.. ,.. u.. lint ..,......i .......,(ul 
•pplidi:titwl ol ~r ctMtk bnbce metb· 
od6 in a P17duatrit i.IJJ:Lart1 Lhbl findlng ... 
very c,:f;:itin.,c. Unfortun11tel1, numcro\l.IJ Clthtr 
aubseque.nt • ludicu in ae\•er•J olher popula· 
tions. (tiilcd to ttplieate th~ f'inding.~ Jn.itiaUy, 
thie failw. ,..... int.erprettd .. lhe l'ffUfl or 
~ ~tneily aod t.bt p~ol• f'f'l .. 
ativf:::i.J ran-~ in lhe Amtah. Late studiee 10 
11n upandtd •nd updaU'd YttlJlon of pedi.crtc' 
110 also falltd to rcphe&UI t.ht oOjtini:s.l find.l:t>c 
aod, 1n (act.. excluded linkt(t to I.he 11 pl6 
regi<>11 with l.od acoret of' ~. Ui.an -to.n.­
Li.nkage to~ marke1"9 was alJJO excluded In 
• !JieFnde ~ le ~ lJO.• "nl1a 
•urpriflnl ~ ~ty n.tJted from l ... 
fact.on: M,.. onael of ilJMsa In lwo mdiri.duale 
•in~ lhe or4tlna1 at.Qdy 11nd t.ht addibo" of • 
new 30-membc.r rip,ht extention • ...,hich showed 
1tn>ngJy ner,:aiUve lods. l!ow i• Auch a dram11Uc 
cha.age in l'Nl&lt. to be inurprcled? One: poai. 
biliV i4. lhal 1.ht ~ re.ult ... simply. faLM 
poeiUYe-. ~ ia that mo.-. Lb.u ooe ~ 
(qr bipolar d.ieorder ia operati~ 1n tM MmCI 
l\Jxlish ft1nul1. ~ ch11ng~ lo dio~• and 
t:xpansiot1 u( the family ntay have c.111Jfted 

another G'ellCI lo tnll!Tfe.re with detection of lhci 
11p15 llX'U&. The idcnllf1ca.tion o( oLbcr pouible 
iioci in this popul.9t.Mm.. and cA'M 11pplicatfon ol 
Mber et.u.c.ical method$ 1-utr .W.kd to tM 
tnLu.trtion of multiple gemt, ma1 be nectePlry 
to unn1vel Lh.il puWc::. 

X.UllWE 
A 8imi Lu 111.ory oC inc:ouu:t.tnt ro;:u)IJI and 

non-reptleetioc'I hu ucl'oldeod 1n .wdiesfJithc X 
duo°'-~ftMt. lndirecl e••dtnee J X·linked 
pnea hM -. been n:pqrled tor ..Uechve dia­
order. In f11m.U~ of bipofAr probanth,. wamcn 
h•'le bet:on ~rkd to be •i • \..wofold 1.""ffl.cr 
rUsk for uGi~J&r diaordc1' th•u men._, A 
~ fi.equcocy of male·co.-male lta.Dam'-" 
rions has •1- b9en ceporUd aD6 110-pporU an 
X-littktd c;tft&. • .., These re.Ila ha~ oot bwo 
uoi!onnly Npjicated I.ti other tlludjea, ~ 
@t •... 41 £..;:denc:t ri)r linkagf" hu been "'po~d 
(c;ir M!vllrAI classic markers on the X chromo· 
1tOm.e. inchiclloa; color blinclr~ t bc Xr. blood 
~up. ..t ;IUeMC•S-pboepb•t.c dcbydrogcn•.cii 
~CDC)' <C6PD)!' a nd faC"Cbr IX."' 'M:le ~ 
ilSl.AtKf: btlwun Xe and the othtt ttpOrird 
loci tirgueti e,caiMt Ii~ to U.at m:arbr • 
Thie etTOnge.t tu(:h f"videntt to d111le wu repon.­
K by U'Jr<trt vt ttl .. i.n 11 alud.y of oolor bli6dnt111 
and CGPU deficiency in °"""tr.i ••rv.e !eraell 
~ Multi•pMnt ana1)'tlell indiCltLed lod 
*COtt6 bi«htt than 9 lo lhHe lwo Xq28 m•rk· 
en. In a r,...,..'"'« ~t .t the Amish -.11. 
howeffr, tbc.c ~ult& could ** be nepf~cated 
I.a. eev~11I other $ludi"'9 or North Atnf:rielln 
l'lltnill~ uelnc RFLP mnrlu1re.•a.••.~ Again, 
genetic h.t1k-l"Ofl'flnciLy was blnmed u.ntil 1Nbe4;.. 
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TABLE3 
A Summ~ of Loci Po~t:ntlally Linked to BIP._ol~r__D!sorder 
Lota Cliromoseme Relemice Resait _____ ---

Insulin, HRAS 11p15 EgNOO et 4118; ~ • als: 
_, 

Tvrosirie Hydroqt.1S0 11p l5 l.eboyer et tJl'IZ PQ&ili\19 MSociation 
U1n ClC eru lod1.9 
Gi.ring et el'' lodl....~locvs 

COlor·blindnm;; GePO 
ansly::is. with 021$1 71 

XQ23 6:uonet~°' dmnlshed evtctence. IOd 2.09 
ox~ ""-" P'3k.ltarl~ b:l 3.1 
C118S40 ••• &!(re!lini et ir iod 2.6, ~ APM & ASP" 
0 18$4t ... Stine:> ot Olf'I" iod3.S1,irn~~ 
018$554 1&q22~3 Frelmer et el" iod 3,7 
0 1e<;43 lllq23 COIXI of a~ rod 2.22 
0 18543 180<'3 Oe8~ loci 1,18 
PFJ<l. 21 Slniub ctt nP IOcr3.4, por.itivo APM & ASP-
0215171 ,, Ggrll~ Et eff• lod 3.!S8--Mo IOcU$ 

D4S394 ..,, a:.adc:wood ec el" 
analysiS wilh TH 
IOd-4.• 

07$78 7 Oot«a·W1'dloigtl ot ~ !003.87 
016S5f0 16pt3 Ew.;ild ,,i .,in IOd 2.6S. multipoint 
000$6S "' Oe:era-~ et al"' ... 2.54 
OopamintT~ .. K-.oeetal"' lod2~ 
01$103 1 ~etffl't ....... 
022529 22 G°""'<d" ...... 
D22S303 22Q l.aChman et bl" lod 2.5 """"" ....... 12q 0.-..W"°..on ... ell'I' lod 1.6 
D'..sG2 5q Coonet .... lod 1.1 
D60>7 • Gioo.o; Ol 111'"1 ... ..... 
0 13$1 13 GiMS e4 al" lod 1.6 
01SS<S 15 Gitwi' ct al'' lc:>Ct 1, )' 

~ Pli6liii!i """'*& ~ ASP..w-~ lllOChod. 

-$Tmll0f--
'Iable 3 -j;s a pe.rtial llummary of 30me n::­

cc;_c:itly ~portr.d loci wttb P°"i~ cviden..e "' 
linkage. Pot &e~.ral of these loci, the e'fi.deltte for 
liok.ege is ~gly .11~..-e and .eupport.ed by 
6.i.milar results from other independent .tudic3. A 
lod score of3 or its equ.i't'alent ie the conttmtion· 
al threebold for staiistical signifiamce. Ho~ever.. 
it ia C'Ul"l"efttly being debated whether thi9 or a 
hight:s" 11tandard ia mOilt appropriate. 'Therefore. 
t.b.1;1n: ie no dear QJnt\C:ru;"-$ N lc;i which Q( lhCl.l<l 
results a.re significant. The evid'°nce for Qthcr loci 
t,. more u:iodeaL Mwe d&ta will be -~ in 
orclc.-r to di:t.r.nninc, in a definitive ta:ilUon, 
which of t.heee are real .loci and which are false 
pooi~ 

Be!Tettini et. al$1) reported eridc:ncc ot poasi· 
blc li»k11.1:te to ~ra1 loci co chn>moeom.e 18 ae 
-part of a sysuin1..Uc SW"\'-ey of the genome in 22 
-familietl.-All.Mugh tM rnaximwn kid within tMir 
~lltMct.(3 only 238, ~rdata.mn.ds 01.ll beca.U&e 
several familklf hi.rve poilili\-e Juds at aevetal dif. 
fert!nt marktn in Vic 18 ccnt.rorncric: no:gi.cn. 

P~c:hi21ric: An,nalS 27:4/~il 1997 

ThE'ir data is also strongly positive using two non­
pare.m.etric methods, tbe affecteod pedigree ~ 
~ ~-1 method (P<U.0001) Md the a1fected 
t1ib-pair- <AS~ rtM:!thod (.P.d).0004}. By ~ 
ooJy Coe aJJde ebuiog tlmOlllf &ffi:cbcd mc:i:nbe:l"&, 
tbHe met.bods avoid assumptions rqardivg 
mode olbian8mihtl.ioo a;nd, ~are mOn! ~ 
to oon-mcndeli8n tn\:osmission. It i.s <>( ~ 
that in their data uaing p.arameuie ~ 
~ CwnilM:s have po&tivt! lod.IJ under clomi»'lt 
mode-la and some undtir ~ 'f'b.i4 $nding 
woold be consia.tmc with dilTercnt rolttation:f 1tl 
the 8&nlt' di9eue locus and a M~eo\13 modt 
of tra.nslni.eaion. TI'-f! Ol06t important evidence for 
thiis l'tlgioo comes from .sevete.l reeeni; report& that 
i.ixlc:pco.dentJy •v.pport lhm (U1dJng.- sum 
independent support is !hr;: TtlOl1t critkW letll for a 
link.age aJ::'ld makes chrom0&0me 18 the ~ap 
linkage finding in bipolar di&order io da~ 
Howsver. other studies have fl('Ovickd urtly litnir.­
ed « ao eupport for this region.61-A-J'wo iAtemit­
i.ng fct11lt.ml3 Pod out .about \Jm data.~ t.be 
regi.an involved is quite t.rge, with ut teut \hree 
di.lff'.nmt. arefUI of duomoeome 18 impliiclltoi. If 
the fin.din& ie n:nJ.. tNs ~ the question f1f 
whct.twr th~ i4 mo~ thlltl CM bipoia.r 10CUI on 
W chromOl!IOOW. $ccoad1y, two ttport.8 ~ 
that. ~ link.age; m$J' bc:i ~ preferentially in 
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•tndrome i:•llcd vclo-ca.rdio-(aci&l syndrcme 
CVCFS). Abou~ one I.hi.rd o( edo~nta: with 
VCFS deftlop Pl)"dlosia and a 'l'aritty ~ othu 
poJ<hlalri< --Tbio rqiioo .... __ 
lmplia!W in tU:ibie swdie9 ti~· 
The coee1J es•t.ion Qf a gcnoUc .un di9HM. 
D.mr'a cliaHM. with bipolar dilordcr in• Webb 
(1tm.iJy lecf 0dWllOCl el a\O to ln~g·~ ltwi 
n:gioa ~loin.Ing the lhnot't1 diMue locus on 
dl.romoeomc 12.q. In a eeriet ol r~ with 
bipolar dia<rdv Wt wichout Oanet'.t ~ 
ll>CYtow.! ._....~"~ .. _ 
en! matbn on 12q. Lasdy. Gin.u et atr. ~ 
cd suggeetl•t ••idenct of Unk.q;c to Lh-ru 
regions on ch.rocnoeomes 6, 13, and lti a£t pan ot 
thcir ~m.Alic t,enome •W''ey Q( \he J\mi&h. 

- TBITlTM CGC!IS!tWS m llGPl ... Tiil 
fVl1lll 
~ et!arcb C'Ol!ltinun 6w bipola.r ~The 

c.qicrience with mtomosom" 1 l •nd X have 
bticn .t0berin.1 oo inve&Ugat.on, yel the fnith 
A-maine t1trong \hill the 0Vtt'4JJ llP~ 'lll'ill 
Wtimaw.ty be ruoc:wstuJ. &\ttf't.1 tentative ccm­
dusioas a.a brt rucbtd reo.rd.l.nc UUt 9ftl'Cb 
butd. OQ n:wlt. Lo d.a.te and tbe COCJplcz;jties o( 
blpoiu ~ .i,..dy .i-nbed. F"m<, lod 
«"OR& mutt 1- in.t.erpreied wit.h our.ion. Ri.gb 
l1.ldt1 f.ound in oa.ly one p:.ip1.1ltc.lon or fam.ilt eet 
muat be vicwocl with caution, and ind.ependent 
Npliaitioa fQUlt be the only EOld atandard. AA 
t.U ~arch for ~ has oo.ri.d.Ducd and m&aJ' 
&"'Ups haw ~ sabttuti&J portioaa et 
the geaome, It bu become appann.t: tb$t mp 
lods will aot bt a ~moo oc:curnoce. h1M 
ocgntivet1 and tnlNW1t ~J link•gee a.rent.a a 
itn:•l danger, Tben:rorc, mlldl)' poeifuo.c lod• 
abould aol k too readily diamiMtd, ScociQCI, a 
variety of ai.U.Ucal mcthocl. should be 
cm.plortod. i:nctudt.nc: Lbow ~ rabu:tt to DOD• 
mtaddian tnntrn;..;on and pDdic. hec­
pneity.11ul ASP method,• th. Ahl method,•• 
aon•pAhUD:etrk mWlipoint method• a.nd ~ 
c:tal.ed mtithoclt u1.a7 be particvla.rly useiful in 
this rcganl Tbt roccnt de.e~l of meth· 
o4s emp'°J'iQS mo4da: of aewral in~ 
feOH al.91> .... cre:at ptom-.. Third..~ 
euDptto eiM rtq\l.Uiog col:tPorat.oa. ~ 
lnYeStlgaion wdJ llkely be TeqVin!d.. The recenl 
NtMH ge.a.etka lnailati"ff b .. (unded sevenl 
ocnt.ens !Of' f111nUy collect.ion, •nd th~ir goal or 
200 fa.milin with bipolar ditorder llhould tool) 

bt •chll!"'led. TNe c:ollec.tiOCl will be an: iovalu· 
MJ.e reeov~ !or ton.boratiw tc.11d-. 

Fina1bo f"COft.t IUC'CICM ia mapping pei 
ror- two othtr eompla dif01"15en pt'O'rid.u 
tDC<>utl'RemA:ll\. Alihetme.r'a dl•~..e !1h8Jlet 
maiiy <Ji the compluities 1ill.ely to be prceenl in 
bipolf..r diaotder, ,.el •t least thrH loci have 
bd.fl identiliod."' Althouf:h invt•t.i&•Lon of this 
dlnese Md the .... e.ntap of. pt~ 
bram .~t,. •uc:ceM •'- a.me from .. 
S.rgt i.ntematlona• collabont:ioft •rul: Ui.e u.o o/ 
• variety .,t •tt.ti.at.i~I &trttefi•· More reeont• 
I)', ft number of JtAU far diabt~11t hliW! b(IOn 
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'6. ~ PV, u..w..w~, 51.M•t\I~• MM.et &I. M1•k 
<krp.-tft W.... '""li!lbd tn (~ lX ~;,, •n ~ 
~--·~at-.... ltlJO:t:G4M66. 

41. a.t...W.h.l.w~ll.ltim.1(.•.a.U'r ·· • 1...,..,. 
r. .......... _ -.&.!lie .............. £ ...,, ~-*" ........ ~"""'c...... --$0. 8emCl:W wn.r~n<.Coldin Ul.riml.CbMmo:ss 
1.8 DNA matUt. ..d iosliic..s...,......_ WI- ~ 
for • - ,UWllQ- f)tlle.. 1't'OC A'ett Ac-' Sci l"'SA. 1"4, 
9llG91Ut2l. 

'L Wftb Dlt. ~ I<. The .tr~~,_....,, 
~"'~ .....,.....w '"-~ lNli =..-. 

Q. $a:m. mt. lbor 4 ~ '[_ T'lw .... • t ........ tao 
iiiot>_l ·-Wit - ... the~ ......... .il.llft,,,.. 
Grnd. tt'l't: .U814l 

&l. 5tiGc 0C. Xu .1. Ko.kt!• Jt. •l al. ~~ ftr lioihsr Pl 
1ioipolw cllAlrJ.t '° ciwo- 18 w1Ul • ~1"ci11 
c&.c\..M ./ H- (;..,.,.l. L!m;&f'IJ94-ll!M... 

64. V...- H9. a.. \ll. t-ill6 MA d ._ ~-.. 
Jlq" ... ~-;-_,...._.__... 
......,u ...... ~ ............... <Bn> ... 111t21-
qt:i.1*C.... . .... ~--

.... 0-H. Hal')(. Hati.l J. "-" al ~ "daiMi 11 DNA_,._ iiil ~ Pl"di.,_ •ilA-~ 
.-.SIM~-,.. lSf.16; l9'68Mllt. 

U. Df 8N1" A. s...:r D. ~·U..• K. ~ .C. Unl:aflii coal,. fl/,.... wilA ~ ua-. ud cf:u II' 

u--....lill~ ""*~ 
61. ~ 1lt a....,.. ... z.! r. - ... ~ ...,... w-,.... *-'*"-• ti ... 

....,.~••c;E ......... ~ • $1"--1"'= 
6t:7-lf. 

116. .... DI.,. OM .I. ...... SM.<et .J. tJ ..... ..,._,_, d-. 
- 1•~•....i.ickfW6' ....... ..-ptj~ 
iix1111 fW~ ·~~kl Git Old~ Aalelil. 
AMJ H-Oiriiid. U196. ~ 

D .. ~ Q a...r 4A.. Oct.et-a W..., SD, cl al 
Ml::a::lll• I ,,_ mc!:J d ... ~­
........ ..,,... ._ ,........_M J~C-C..l9Wt ........... 

.. ac;.-.b JCS.~ T. 1,.-Y,ct al.A ,_,bl.~ b:l.-,,.. ..... ~ .... rdcrM .. CL 2lit:i::.3, 
tlot a-.. lllk, t.:291·• 

t:L Gwii,. H.. "-tlJi C. KaPi C: • .t al &Jabp ........... 
w;ioa.~H.t~ l!I06!10•t.~ 

a. ~ .......... A. ,, t 044 s. fC. al..,.,...._ ............ _. - ···­---t=: 1'91l.3:S&W9,. C...... 
u. IAl.l.OC,~HMO.OmM D.,.. ... ~-­
~"" ............. ~.....,.---­
nd ..... • a.it Ill • ,.,..,._. NII J 11'-'11 ~ 19':); ..,,...,.. 

64. ~OH,, U.. L. w.n. SW.et 11.1,A luelil foir..,.._ 
dei::cM ......, oa. chua '"' Ifft Goooc. 19911: ...,,_ 

• Diit--...., a a.;c. wt. 9G1.c-. Mt.~., 
~~ ...... -- ..... , ............. 
W &e. t.,. 4, 1, J, lOlt. II .. 22, -i 
XflCC-M J llrd ~-- l911H; 64:20lo2.lt.. 

flG. ~ J.a., Sedo....m. AD. KrieUiJ•n...i" It, e\ •I 
......,_ *'- .... Wpd;w ~ -· \he ®~"';.,.. 
-..,...W .. th- G. NII JM• &,d,_ l*t -n. ~HM.~Rt.a.-dr. JtA."..._~....., 

-~· ...... JK--............... - !lle' ... .. tt"'~~- U.A-.J 
MCCc-.ltNl• ....... 

"' G«hal"ll oa.uu.._.,-c.,_ iir"-~"' w.lo!Xf ...... -.,•u~<C/fra1wtJ._.r,,.~ 
• ch:> flu\: Clay MiilONlu ftr<w.t.rJ Conr~; ~ 
ru,, l)'.-h; ~...,., lSSM. 

• f'lohre!" AZ, ~-.. ... M. w..1,...- t'S. ~ aL s..i-t.1a1 
..., .. ~.- J ~---~ 
~fff ....... ~- e.tlJ.1.U.I 
pod L Iii/A ./"""' ~ I~ k».O 

10. 0.- I, .... K. ~ Q. .c .&. l,..nbv ""'°*"' 
blpalg dbotlkr"' ~ l'tllOC' fl(&Joo Dwwr'• 4-...... 
d• ·er t~'lA.L""'./ 1"kl/t;.i,wf,_ i•eo.94-IU'J 
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302.89 Frotteurism 

Th~ p:ir.1rluli:h h •• u .. (I( l 'r.)111·111 i .. u, in11111'1'" l<1u, ltin~ .11'141 1\ 1hh1n:,t .1tt;1in .. 1 ,1 1111iM'IJoJl · 

9enl11'1Apt:t•.,nn. 1111• llcli_1\ ''If ll.,lulh-<"'\'U" In• 1~1t1·t*'.'tl pl;u <·., lnKll v. lu~ h !Ill;• 11kf1\ iilu.ll 

a...i. mi10• ('•~Iv t.."'Jlflo ' .uf,.., '' t.: •tt• J'U'I .....Ji.·u.•,;,.11.;, ,,. tn pul1olj,. U;t1t"l'''''-"•"ll 

~· lit· nil~ ..... ~Thi.I~ ·''.!Jin..r ''"' 11111 h1U .. thl~"i .111'1 '"•"'*-" ... r. .. 111rt ... l•-r 
genil31i:m •or h11';.1~-.. \1:hh 111' It 11111 .. \\"luk· 1h11fl)ol; 11u .. fl<.· \1"41.1lh l.ulU'lll"" .1n \'\1, l11 .. 1t·1-. 
cJJitit. rt •l.1t 111rt-.hip v.•1111 lh1• IH.1Ul\. 11<1\\'\'\'\'f, lit 11-..'uj.;nll'I'" •h.tl I<> :J\(lt&I , .......... Jlk.· 
~"l"IOnn, hl· 11111-.t \'"'1..lfl1,• 11111'111• In ;dh•• I• •U~lun_µ. J1i .. \' II 11111 11..,. , .dh 1l1i1.· 11.11.111hl!i:i 

battns ,.,.. Ml• .1, ..... \ 'Ol.'1• \I.~ '"I .. '.1 h\>11 .t~r' I\ \"llf 1•:hit,"n tl11r '"~IO l' ;i ;::.1,.-.. I \.- !'\ ~t',lf'. 
2Sa- ....... , ht"tt• I" .1 µT;:nh1.1I 1 "4f11l!: 11l ff\-.p111·1"' 

r-Diagnostic criteria for 302.89 Frotteurlsm 
_\ ~., .t , .. u ... 111."'.l-.I hU'll.nth ,,,,IU'l."flil ltlh,11"' "'"'-c.afh .Ut•r-·n~ 

l.1111,1 .. k• ...... , 11.11 111).:1.. ... (>1 lit lt.1\1o11 ... 1n1.•>l'l:1n1! ""'hut;i.:. .nlll n1l .. ,.11~ 
.l):.llll,, I .1 tl• Hk(lll-.. '111111~ !'l..°1"' •I I 

U ll11.· t.11u.4-..i1· ... ~·1.11_1 '''¥'-... "" h1:h.1t'lh'' , ·;111"' 1 luut.111\' .. 1,1:1111l1 1111 

111~"-"'' "" ullfi 1t\111·r11 •n ..... 1..11. 11oi_11111:1-t M1tUt, "', .. 1i,, •urx .. 1..1n1 .ui·..1-. 
1.t lt11llt111"1in\: 

302.2 Pedophilia 

·n1" p:u·.11iluli.I\ ~•Ill<'"" •• l't-il. ·ph111.1 11n 1)1\\..., ..... ,,.,, 11 :11.tn 1t\ \\!I ll .1 1 •n ·1k1l1'.·'1 1 ·t!J • iuld 

l~\·1lt.~1 1l~· J.lf'• I'\ 1.'t"•~ 111· ~ 1•1111)..'t'I I Tilt' h'Mlt1. 1du:1l \\'ith P••1\nph1l1,1 nn1 .. 1 ht• ;11'1' lh ) 1..•;u-.. 

"' ul1.\;:r '"'"1.t 11 11\l>J .;; ' '"" ' t1l1L.·1 1h:1n 1lw t lul~I t-•1( 1ni.lh l• lu.11.-. 11l l.u1,.· ,11k1l1·,1. 1.·n;.:l." 

""lib p.._.._t.11ihdr..1. (\ii 1'rt' '"' ·•t-"-' 1 .. blft-n.•ni. ,. 1"' 'f".."l.'ihl"li_ ;•nll '!in11.:1I 11ul~1lk•n1 ••u..r J1'.~ 
1-...,t h 1 4h il1o1 ... ·•uul m,, "·II\ •.C rb •. · , hoilcl .-011 d•· .. ~ 1LU1· -.1 ,. "f'IN ,,. J.1l....·n ,,,..~ 

lU-••llll ln11.l1' 1111.ll"I- \\'1111 t•;..,•uphdr.t )..'-·nt.,·Jlt\ n1" 'ft .an ~ .u Orott (I.• "klh.·n •• ,1 

f'i'nt..:uku :t~\' 1.lOt.!,t' S1111i,• 11l1,.h\· ... h.1:J!' ('ll\.•11,.•t 1n:1ft-.., Hlhl""' l1·111.1ft·,._ .11••-' ">i 11111: .... ,. 
·111iu.-.c.-il h)' hulh 11~.tlc' ;1011 h 1n.1k·-. '1111 ,...~· .lt tf,tl'te'tl !<1 l 1.•n1 .!11,. ... u .. 11:1!h l'J\-11 -, l'\ 10 

111 rr;u -ohJ ... \\•l1-1.·n·:1..-.. th•'"'-' 1111:1tl'-xl tu 11~1 11 ... 11.-..u.111}' i'"·lo•t ~i11:lul\ ,14;!11 1 1h11il1\•n 

Pti.iii1".t1oli.1 :111. + ol\'1r>µ h•nul1 'I\ 11111' 1 .. lti" '111.."' I 111<1tt" 1•t!l'f\ 111111 1•1.._,. <t'hilU n11 '•h •11~ 
rs.:3...- , ,. '"'"" ",.,.._. 11'llli' 1l1i.1 i-... ''"h I\ ·,t. 11 .It\' .... "'-' '-l' • ... ••to. ,1 ' '1 • 1uAii'"" 

~ fl: f11:.,1\ \' I \'fl"' I. t\ !1t·11·.1' • 11111 · '"' ,u,· .,. •ll"'l.111' ..., .1(1 r ,11to·c111 • .l1 l<1 Ir~ I '\1..-i..."\1 • "'' t f \ f 11. ·I 

ln.ii'\·i1l11.1I.., ' ' 1h l'1•du11l11i1.1 1.\ h11 ;11 t ,,., lh· •• '"'"''-.. \\'llh, l11lalH·11 '"I\ ·.nu11 !11.·1• '' 1111<\ 

' " urul rt.'"" ~11;..: 1h1 ~·luld ·""' j," •l..111;! , ' I" .,ulit tl 11•r11-.rl \t·•i, 111.1..c111 l'\ 11111~ 111 Ii i..· ,_., • ..,.,"' t · 

111 rhc o.h I.I , •I •'.''1Uk· , ,,,, 1111,l! .ul,I hnwl!'l\lo: '•I lh(• thlld 1 )11!t , .. l t11\\'1•\ 1-•1 l"-'rl• 11111 

idl;,itifl +"I\ o.nn.li02t,l.,. ~I" !11,-' l•1iiil <)( ('l.-r.11 <ll li\.I.' ~Iulo), \.lj:•l',I LIOllHlh. +>I' 'II' \\1llt 

mere ,_,~°':"f"' •· 11..·;~n •'• • ~ .. ro m-. .11•l 1 ..... , .. ,, w1.~ '"-'l:'• ,.,,, ·' 1. "'' ., , t .• • ... n ... ~. 
l•ll\;ll\."' .IA• 11•1111n1•nl\ t·\11t.u1"''' unh '''""'"" "'1.al1o•1t.1l11.11""· .. """ 11.._., IL1\o 
·~'llll\:\IHll! H \Jlll1' 1<'4 !It\· th I.I th.II th1,.· ,~ul,I d1o.•f1'••' ' -..._.\t1.1l ,1\1'.l'*llt' IHlllt If 1·111 l•I 
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1Ju.1 tlk.· 'h11,1 \\ .... ""tu..111\ 1 •11 •1,, JU\ .... - -lltl"IOI""' lh.u .n~: -''"'' ' I •llUUt1ft ttl 111C..'ll• •plulL.r 
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680 Craig Roacl. Suite 210 
Sf. l.oul•,M063141·7120 
·rel: (314) 994-0100 
l'oJc (314} 994·9139 

Oc:tobe~ l!, 2c1: 

Mr. William '.Lake 
Chief Media Bure~u 

WAYNE A. STILLINGS,JILO. 
!CARE & THERAPY, INC. 

Federal Coromunication1 COCMU.aaion 
Waah!n9lon, D.C. 205S4 

RE: Kike Rice 

Ooar Sict~l: 

6(0 

CJ:lmPllD IN Ps:VCHJAmY 
AMDJCAN 8oARD Of PSVClllATRV 

A~D Nt:UlOLOCY 

Dy way of introduct1on, I have been l.n pri•At• pr•ct.ice o! 
neuropsych.iatry and !o~n:sic p:1ycoiat.cy for 32 years. t ao an 
~sociate Clir.dcal Pro!@•ao: o! Psychiatry a~ the wa1hin9t:on SCbool 
of ~edl.cine 1.n St. Lo~it, Hi•touri. 

Mr. Rico l':.a$ been undor my psye,hiatric tro•tn:11Cnt tor 2'0 yo•rs, 
includinq & 31x~onth psychiatri c ho~pitaliz.ation ~~ Barnes 
Hoftpital in St. Loui•. I hAve twten treating Hr. Rice to= bipolar 
diaordw.r, r:i:ixad: diaaoctoeiv~ dlso'td9r, NOS; dy1thymi1; end alcohol 
abuse 'ltich o coetb1notion ot psychotropic modlcati.onn and 
paychoehot'apy. 

Mr. Rir.t> is fully recovered ar.d reh4bi lit.a~ed from his psychiatric 
cond!.tion crea::.ed by the a.t'oren&ntioned .four P3YC."l.iatric d1S6.ttse.$. 
Kis recovery i3 co:nplete end lt.apres.sive. Ke reaains on o.•e 
;>aycho:rop.ic ;;aadication, 9cr.c.ric Kellbu'"._rin 3Cilag P61:' day, tot' h.is 
atf'eetive di$Order. M• has been fully oo.;;pliut vicb psych.iat-ric 
treatment And reb&biliution. There i$ oo evidence t.h•t he. will 
relapse. He i.a .r.ceivinq only oonitorinq and uintenanoe 
pS)o'ChiAt!'iC tte.at..cnt . 

He 1• ~ very p.roductive 1111mbe.r of his OO.r.mtQnity. He has a:orvcd on 
hia nei9hborhood board ot dira-cto.rs twice dur1n; the p.ast five 
y.•rs a.nd has amply <lel»OnotrAl:Cd good characteC' .since his l~qal 
p.roDlem. 



It i s my opinion to a re·asona.!>le degree of .medic.al and psychiatric 
certainty that ~r. Rtce is q~al.J.tied for ?CC licensure. 

f'or further ! n.fonn.ation !n support o! t.hc above, p l oa.ae ::-Gfor to l'lly 
d&claration ~ted OS/17i21'.l0i . 

Ve:y truly yours, 

wayne .tt. . Stilli:tgs, M. D. 
A$sistant ?rofes9or of Clinic.ai Psychiatry 
'l'iashinqto::? Cn"i.versi ty Se:hool o f 1-Jediclne 
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PROGRAM OF CERTIFICATION 

July 12, 2000 

Mr. Mike Rioe, CPBE 
Contemporary Broadcasting 
216 Rio Viste Drive 
St. Charles, MO 63303 

Dear Mr. Rice: 

I SOCET"t Of ~T EHGH='-E.RS. INC 
8AAS ~ 00ss.ig Ste. 140• ~ IN 4624 

,.,.._._ 311l2S3-16'0•FAX: lt7~t8 

W«t;> s.-,,_.....__£af.OIQ 

Thank you ror your support of the Certification Prograrn. Enclosed is 
your wallet certification card stating you arc "Life" certified. Also 
enclosed is a Life Certification gold sea.I for your certificate and your life 
designation for your certificate. Please notify the Certification Secretary 
of any change or address you should have in the future so our n:cords 
can be kept CUrTent. 

If at anytime you would like to support lhe continW!lg education of the 
broadcast engjnecring profession, please consider making a donation to 
the Ennes Educational Foundation Trust Scholarship program. 

On behalf or lhe National Certification Committee we congratulate you 
on your well-deserved *Life• certification and wish you wcll in your 
future endeavors. It's been a pleasure to work with you . 

Enclosures 
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