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' l 'he 
tvpical  apzrthet ic  state o l ' tardive dyskinesia pat ients may be punc(uated

h1 '  pe r iods  o f  hyperac t i v i l y .  v ig i l ance ,  and  lens ion .  Pa t ien ts  may  exh ib i t  unusua l
reacl iness lor  cont i rct ,  even though they renrain edgy,  lout l  and loquacious,  eu-
ph t l r i c .  - i o l l y .  i n t rus i ve .  and  inv i t s i ve  o l  t hc  p r i vacy  o l ' o the rs .  These  t ' ea tu res
t l cs igna led  as  " ta rd i ve  dysment ia " : r re  c ramined .  so  as  1o  d raw a t ten t ion  to  thc r
possib i l i ty  that  the syndrt lme ol '  dysment ia is  comprised of  occasional  excessive
enro t iona l  reac t i v i t y .  enhanced  respons iveness  to  env i ronn ten ta l  s t i n ru l i ,  and  in -
c l i tJcrencc to or  reduced awareness of  the pat ient 's  abnormal involuntary m()ve-
mcrnts.  The pathophysio logy of  tardive dysment ia remains uncerta in.  l t  is  pro-
prrsed th:r t  behavioral  ch: tnges in p: t t ients rv i th dy,sment ia nray he conceived in
lcrms t l f  a more outwarcl  d i rect ion of  er l tcnt iunal  processing.  Such : rn immense
change in psychopathology under ant ipsychot ic drugs.  f rom wi thdrawal  to the
cnrol ionrr l  external izat ion of  behavior ,  is  conceived as rc ' f lcct ing a shi f t  in  the
approi tc l t - l ivoi t lance behavior  due to a l terat ions in the par ieto- f ront : r l  h l lance.
a c  1 9 9 . 1  A e l r ( l t t r r i r  l ) r c s s .  I n c .

The inter-est  in an interact ion between cogni t ion and movenrent t races
i ts  ances t ry  to  Sechenov 's  famous d ic tum ther t  "a l l  the  end less  d ivers i ty
of  lhc exlcrnal  manifestat ions of  thc brain can f inal ly be regarded as
onr ;  phcnomenon- tha t  o f  muscu lar  movement "  (Sechenov,  l t i93) .  The
communal i t y  bc twecn mot ion  and cogn i t i ve  e f fo r t  i s  f requc .n t l y  empha-
sizcd by point ing at  the paral le l ism of their  d is intcgrat ion in disorders of
movcment  (e  .9 . ,  park inson ism,  Hunt ing ton 's  chorca) .  Tard ive  dysk ines ia
(TD)  reprcscnts  ye t  another  d isc l rder  to  tes t  the  issuc ,  bu t  the  qucs t ion
of rvhat k incl  of  impairment of  cogni t ion.  i f  any,  is  contr ibuted by TD st i l l
e ludes  our  g rasp .
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A- ITENTION AND MOOD DISORDER DETERMINANTS

D E F I N I N G  T H E  I S S U E

Signs of  neurological  def ic i t  in the ferm {) f  struetrrral  ahnormal i t ies in
the basal  gangl ia,  enlarged ventr ic les.  and sulcal  markings is a common
f ind ing  in  pa t ien ts  w i th  TD (Chr is tensen,  Mo l le r ,  &  Faurbye.  1970;  Bar -
te ls & Themel is,  1983).  There is an excessive number of  lef t -hanclers
among TD pat ients (Joseph, 1990).  Dyskinet ic pat ients wi th a secondary
diagnosis of  organic brain syndrome have a higher degree of  sever i ty of' l 'D 

symptoms (Chouinard.  Annable.  Ross-Chouinard,  & Ncstorcs .  1979:
Fleischhatrcr .  Kocher.  Hobi .  & Gi lsdorf .  198-5).  This neurc-r lc-rgical  back-
ground is l ikely to increi tse wi th erdvancing years.  A <tel ic i t  of  cogni t ion
in  TD,  too .  i s  commonly  seen in  the  e lder ly  and/or  o rgan ica l l y  impa i red
ind iv idua ls  (Wadd ing ton ,  l9 t i7 ) .  G iven tha t  most  cogn i t i vc  s tuc l ies  in  TD
are cross-seci ional ,  we cannot rule oLrt  t t r : r t  cogni t ively disadvantagecl
pat ients are recrui ted t iom :r  populat ic ln that  was impairet l  pr ior  to rc-
ce iv ing  neuro lep t ic  med ica t ion .  TD may occur  in  young pa t ien ts .  non-
psychot ic subjects,  and non-brain-danlaged pat ients who arc receiv ing
chronic neurolept ic t reatment (Klawans, Bergen, Bruyn. et  a l . ,  lg l4) .
One might  there fore  leg i t in ra te ly  ask  whether  TD.  c leve lop ing  in  young
pat ien ts .  wou ld  lead to  a  cogn i t i ve  b reakdc lwn ' l  To  answer  th is  ques t isn .
Co l le r ton ,  Fa i rba i rn .  and Br i t ton  (  198-5)  se lec tcd  dysk ine t ic  pa t ien ts  w i th
no signi f icant atrophy of  brain t issue and instructed them to cxecute cuet l
responses in a novel  cogni t ive task.  Their  pat ients performed comparablc
to the nondl ' 'sk inet ic controls in th is parzrdigm. Gold.  tJgan. Golclberg.
and Kirch ( l9f i9)  ex.rminecl  their  group of  age-matched T'D pat ients on
the WAIS-R and Halstead-Re-i tan batter ies.  They forrncl  a meager evi-
dencc  o f  c l in ica l l y  s ign i f i can t  cogn i t i vc  impa i rmcnt  in  dysk ines ia .  Pred ic t -
ably.  however.  i t  w:rs obtaincd in older pat ients.  ' fhus 

TD can be-which
is  no t  the  sa tnc  as  say ing  mus l  bc-assoc ia tec l  w i th  cogn i t i ve  impa i rmcnt
(e .9 . .  Ko lakowska,  w i l l i ams.  Ardern ,  &  Rcve ly ,  l9 t t6 :  R ichardson,  puss ,
Bregman. & L-raig,  1986: wol f ,  Ryan. & Mosnaim. l9t t3) .  The TD pa-
t ien ts  s tud ied  by  Co l le r ton  c t  a l .  (  198-5)  even man i fcs ted  s igns  o f  cggn i t i ve
faci l i tat ion.  The f inding of  thcir  supcr ior  cued performance in the lat ter
s lu t l y  i s  o f  i r r te res t  i f  we rcca l l  tha t  speed o f  func t ion ing  and.  no tab ly ,
cogni t ive speed. is a more vulnerablc f lnct ion and is more impairecl  than
the  lcve l  o f  in te l lec tua l  f i rnc t ion ing  in  sch izophren ia  (Ne lson.  pante l i s .
Car ru thers .  Spe l le r ,  Baxenc la le .  &  f la rnes ,  1990) .

Thcre  is  s t i l l  ano ther  poss ib i l i t y  tha t  pa t ien ts 'cogn i t i ve  c f fo r ts  vary  as
a  f t rnc t ion  o f  the i r  mot iv i t t i c l r r  and v ig i lance.  The typ ica l  apathc t ic  s ta te
o f  TD pat ien ts  rnay  be  punc tua ted  by  pcr iods  o f  hypcrac t iv i t y ,  v ig i lance.
and tens ion .  P ; t t ien ts  mav exh ib i t 'unusua l  read iness  {b r  con tac t .  evcn
though thcy  ren ta in  edgy .  loud  and loquac ious ,  euphor ic .  je l l y ,  in t rus ivc .
and invers ive  o f  lhe  pr ivacy  o f  o thers  (Mys lobodsky ,  l9 tJ6) .  Th is  parac l t - rx i -
ca l  combina t ic ln  o f  apathy .  i r r i tab i l i t y .  and euphgr ia  i s  ,uggc i t i vc  . f  i r
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f rontal  lobre c lc l ic i t  (Geschwind ,  1977).  However.  such soar ing or plum-

meting of mood in TD has rarely been studied. We therefore focus our

discussion on these concomitant s igns and their  re levance to genesis of

cogn i t i ve  d is tu rbances .

T H E  T R I A D  O F  T A R D I V E  D Y S M E N T I A

Wi lson.  Garbut t .  Larn ie r .  Moy lan ,  Ne lson,  and Prange (1983)  hypu i l t c -

s ized thnt the pattern of  approach behavior coupled with edginess and

excessive af fect  represent a new, neurolept ic- induced syndrome desig-

nated as " tardive dysment ia."  I ts prevalence remains unknown since

these signs may not appear as a pure and last ing syndrome. However.
they are not discordant intrusions. Chard.  Sharon, and Mvslohodskl /
( l9t l6)  compared nine TD pat ients wi th a mean Abnormal Invoiuntary
Movement Scale (Guy .  l91O rat ing t l f  2 or more and no detectable s igns
of neurological  damage with s ix non-TD pat ients matched for age
and educat ion.  Al l  were under z{ ,5 y,ears of  age (TD pat ients were 39.7 *

-5.72 and nondyskinet ic pi i t ients were 36.8 |  6.49 years old).  None of-
them showed s igns  o f  dement ia  on  the  Min i -Menta l  S ta te  Examinat ion
(Folstein.  Folstein,  & McHugh, 197-5).  Table I  summarizes the prof i le
of  th is sample on the Mult ip le Affect  Adject ive Check List  (MAACL)
(Zuckerman & Lubin.  196-5) val idated for the Hebrew-speaking popula-
t ion (Chard.  198-5).  I t  shows that the TD group scored somewhat higher
on pract ical lv al l  i tems of  the MAACL, wi th s igni f icant di f ference on the
i tggression and tension i tems. We noted that pat ients '  complaints and
edginess occurred against  a background of  a marginal ly s igni f icant score
of euphor ia (Table l ) .  This is of  somc intercst  for  two reasons: f i rst .
ncurolept ics are widely bel ieved to cause chief ly dysphor ic-  or  depressive
s t r r tcs  (McGlashan & Carpenter , l9 l6 :  S ingh & Kay.1979) ,  and second.
' l 'D p:r t ients are reported to show a higher incidence of  negat ive symp-
toms (Wadd inc ton .  1987) .

fAtsLE I
I ' l rc  Compar ison of  Schizophrenic Pat ients w, i th and rv i thoLrt  

' l 'D 
on Af l 'ect  Var iable of

i f r "  H, te,qCL ancl  Cantr i l 's  Score

, \ t l ' ee  t  r  l t r i r rh l c  l  l )  g r r r r rp  non-TD g r ( )up  i l t l . l  -  l  . l  t  l ) .

N' lACCt,  scale

ATTENTION AND MOOD DISORDER DETERMINANTS

Apparent ly,  anosognosia is one of  the more permanent s igns of  TD
(Mystgbodsky, 1986).  Al though Tarsy (1983) reported that fa i lure to com-
plain of  severe dyskinesia is more common ior  dei t icnte d inst i tLr t ional ized
pat ients,  the present study does not support  th is observat ion.  Anosog-
nosi i r  is  ubiqui tous in the elder ly,  indeed, but may be easi ly seen among
younger,  cogni t ively unimpaired dyskinet ic pat ients.  Six of  n ine TD pa-

t ients examined by Chard e1 al .  (1986) were completely indi f lerent to
therr  dyskinesia.  Note that anosognosia by airJ largt  re i rpgs*n1s the lack
of arvareness of  the "negat ive" symptom such ers bl indness. hemianopsia.
hernineglect .  or  hemiplegia.  In ccntrast .  TD pat ients appeared to bc star-
t l ingly obl iv ious of  the grotesque "posi t ive" s igns.  This i i tcunar scl t -
observat ion was not due to a general  reduct ion of  awareness. TD pat ients
may'  of ten be founci  t ra i l ing Lichind doctors r)r"  nurs*s rv i th a number of
sonrat ic complaints,  but  not about their  motor disturbances. 

' fo 
para-

phr i ise f rom Rcchtschaffen (1978) their  "motor awareness" mav be iso-
la te 'd  f rom o ther  sys tems o f  consc iousness :  o r  ra thcr ,  TD pat ien ts  lose
the motor part  of  their  " road map of  consciousness."

Anr l ther  pecu l ia r  f  c i l tu le  o f 'dysn len t ia  i s  the  s t i r lu lL rs  boundness  o f  TD
pat ients.  l t  may be ct-rmpared to that  of  demented pat icnts lvho shoi , r '
s igns  o f  env i ronmenta l  dcpcndcncy :  they  tend to  movc  o t r jec ts  dur ing  an
in te rv iew and incessant ly  t ra i l  beh ind  peop le  (Fa i rburn  & Hope .  1988) .
Thrcc'  pat ients of  the TD group presented in Table I  constant ly at ternptcd
to  touch o thers .  

' fhe i r  
m i tnuar l  reach ing  was remin iscent  o f  aka th is ia  in

i ts  pers is tence.  o r  ra ther .  compuls io t i s  w i t l i cu t  inner  res t lessness ,  a rn . r i -
e ty .  o r  gu i l t  o f  the  la t tc r  cond i t ion .  They  a lso  den ied  hav ing  touchcd
othcr  na t ien ts .  l t  i s  o f  in te res t  tha t  two o f  thesc  pa t ien ts  had thc  g rasp
ancl  palmomental  rcf leres that are considcred to be " l l -ontal  lobes signs"
(Geschwind,  19771.  ln  summary .  the  f -ea ture- .  o f  dysmerr t ia  in ' l -D  may ' '
he surnmarized as a t r iad of  symptorns:  occusional  excessivc emol ional
re i rc t i v i t y ,  enh i rnced respons iveness  to  env i roqmenta l  s t imu l i ,  and ind i l ' -
fercnce or reduced awareness of  abnormir l  involuntary movenrcnts.

Why are  these feu tures  so  spec ia l ' l  A l though 
- fD 

is  seen r ro l  on ly  i r r
sch izophren ic  pa t icn ts .  most  TD pat ien ts  d iscussed here  were  d iagnosc t l
as  hav ing  sch izophrcn i i t .  Ever  s ince  Kraepe l in  (1919) .  the  sch izophren ic
is  c lescr ibed as  be  ing  id le .  w i th  reduced dr ives  and sha l low exprcss io r r  o t '
emot ions .  Th is  s ta tc  i s  l i kc ly  on ly  to  worsen w ' i th  ag ing  (Mi l l c r  &  Cohcn.
l9 t l7 )  lb r  the  pa t ien ls  w i th  pos i t i ve  syrnp toms iu 'e  a lso  known to  dcvc lop
negat ive  symptoms as  sch izophren ia  p rogresses  (Crow.  lg t i i t t ) .  l t vc r r
thosc  rvho occ i ts iona l l y  man i fes t  n tu l t ip le  a f - fec t i vc  s ta tes  rcmain  i rnnrob i -
l i zcd  and impotcn t .  t t l rn  b -v  cont rad ic to ry  i rnpu lscs . ' l -hey  tcnd  to  p reservc
themselves b1u retrcat ing into the rcal tn of  e; . is tence u' i th th.Lrght i rnt l
behav io rs  tha l  havc  a  n r - r \ t  p r i va te  c t - rdc .  l ' h is  cod i f i ca t ion  o l ' thoughts
n 'as  des ign l , r ted  by  t l l cL r lc r  (19-50)  as  bc ing  "au t is t i c . "  Among n torc  rcccn t
wr i tc rs ,  Ey  (19-59.  1978)  cons is ten t lv  c -oncc ivec l  o f  sch izoph lcn iu  us  r r
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process of retreat or gradual withdraw,al, as a "rupture of existential
communicat ions and fal l  into an imaginary wor ld" (p.  708) .  .  .  that  " leads
to  a  p rogress ive ly  c losed fo rm o f  ex is tence"  (Ey ,  1959 p .710) .  The
recovery from apathy after neuroleptic treatment complicated by dyski-
nesiu might seem striking inasmuch as a patient becomes more reachable
and open in expression of  p leasure and distress.  Some pat ients wi th TD
may be l ikened to the manic who according to Kraepel in (1919) "seeks
relat ions wi th his surroundings" 1p. 268).  Therefore,  we bel ieve that the
inipl ied purpose of  g iv ing the name of tardive dysment ia (Wi lson et  a l . ,
l9t t3)  may be just i f ied even i f  only to emphasize the immense change of
psychopathology under ant ipsychot ic drugs, f rom aut ism to the emot ional
cxternal izat ion of  behavior.

WHAT CAUSES DYSMENTIA TO EVOLVE?

Dysment ia may be misdiagnt lsed. Schizoaffect ive pat ients and/or f rank
manic-dcpressives are known tc l  be of len misdiagnoscd as schizophrenics
(Kcty.  1985).  lndiv iduals wi th at l -ect ive and schizoaffect ive psychoses
scem to be prone to develop TD (Kane, Woerner,  & Lieberman, 198-5).
Al fcct ive tension and enhanced vigi lance increasc the intensi ty of  TD
and arc bel icved to af fect  the ratc of  i ts  prevalence (F- le ischhauer et  a l . ,
l9t t -s) .  Cl in ical  f indings suggest that  hypcract iv i ty of  central  dopaminergic
pathrvays may be an importarnt  component of  the pathophysiology of
mrrn ic  s ta tes  (Murphy ,  Brod ie ,  Goodwin ,  &  Bunney, lgJ  l ) .  Wi ison  e t  a l .
( l9 t i l )  n ren t ioned.  howevcr ,  tha t  the i r  pa t ien ts  w i th  ta rd ive  dysment ia
were prcsented clr ig inal ly as typical  schizophrcnics wi th reduced vol i t ion,
aut ist ic preoccupat ion,  social  wi thdrawal,  and impovcr ishcd af fect .
Mukhcr jce (1984) also observcd no ci tse of  behavior character ist ic of
dysnrent ia in pat ients wi th af- fcct ivc psychosis compl icatcd by TD due to
Irrng-term ncurolept ic exposure.

Anothc- r  poss ib i l i t y  i s  tha t  the  cvo lu t ion  in to  dysment ia  i s  assoc ia tcd
with t rnt ichol inergic mcdicat ion.  T 'he reason for th is at t r ibut ion stems
from a ncl t icc i tb le change in mood when ant ichol inergic t reatment in TD
pat icn ts  i s  d isc t ln t inued.  They  soon reverse  to  immobi le ,  w i thdrawn,
unh i rppy  pa t ien ts ,  who compla in  o f  inc rcased r ig id i ty  (Mys lobodsky .
Ho ldcn ,  &  sand ler ,  1985a:  Mys lobodsky ,  Tomer .  Ho ldcn ,  Kcmpler .  &
S iga l .  198-5$1.  as  though abnormal  invo lun tary  movements  ( " lgoscn ing
thc  l imhs" )  havc  ac ted  as  rcward ing  s t imu l i  (M i l le r .  Wickens ,  &  Ben_
tt ingcr,  l9t t4) .

A th i rd.  more viable al ternat ive might bc to at t r ibutc thesc 1 ' t )  syntp-
tc )ms in  sch iz -ophren ic  p : t t i cn ts  to  excess ivc  s t imu la t ion  o f  neurc l t ransmi t -
tcr  systcms undcr ly ing mot ivat ion and rcward. I t  can be assumccl  th l t
TD is i rssoci i t tcd wi th an appi l rent  rc lat ive dopaminergic,  and possibly
norcp inephr inerg ic : .  overac t iv i t y  (e .g . ,  Jes te  and Wyat t ,  l9 t t2 ) .  Bo th  sys-

AT 'TENTION AND MOOD DISORDER DE- |ERMINANI -S

terns are implicated in a number o[ reinforcing states. 
'Ihe 

dopaminergic
circuits are believed to act as an intermecliaiy between the motor and
l imbic systems. They govern at tent ion to st imul i  thar havc rnot ivat ional
sal ience, and thereby control  the achievement of  external  rewards in the
context  of  species-speci f ic  " foraging" tendencies (panksepp, l9g2).  wise
( l9t t2)  suggests that  dopamine impairment pr imari ly c l isrupts mot ivat ional
arclr tsal  to external  r ; r1her-  th iu to internrr !  st i r ,n l r l i i  " i t  is  at tent ion lo ' . i t t , i -
ronmental  st imul i  thart  would normal ly have mot ivat ional  sal ience ihat  is
los t  under  neuro lep t ic  t rea tment "  (p .52)  ( i ta l i cs  adc lcd) .  The changc in
emot ional  behavi t l r  conseqttent to TD may thus bc alr ibutcd to thc re-
bount l  dopaminergic act iv i ty that  contr ibutes to mot ivat ion. l  ar .usal  wi th
enh: lnced hedonic i rnpact cf  rcu. 'areJ,  hcightcnc,J v ig i lancc.  ancl  afTect ive
t e n s i o n

T A R D I V E  D Y S M E N T I A :  T H E  S Y N D R O M E  o F
E N V I R O N M E N T A L  D E P E N D E N C Y ?

Ihe te rms.  "s l imt t lus  ho t tn tJness"  anc l  "env i ronmenta l  depenc lcncy
synt l rcme" were coined by Lhermit tc,  p i l lon,  and Sert l : i ru ( l9g6).  They
noted that f rontal  lobe pat ients manifest  an unusual  dcpcnclence upon
soc ia l  and phys ica l  env i l -onmcnta l  cues .  ' fhese 

pa t ien ts  a lso  tend t9  im i -
tate ge:; tures of  the examiner,  and manipulertc any physical  qbjects wi th i l
their  reach, even though these objects are compietely i r re levant tg social
c i rcLlntstances. These " imitat ion" ancl  "ut i l izai ion behaviors, ,  werc con-
ce ivc t i  as  the  ' "env i ronmenta l  

dependency  syndrome. ' ,  in  wh ich  pa t ien ts
l rehavcd as " though impl ic i t  in the environment was an orcler to respond
to  the  s i tua t ion  in  wh ich  they  lounc l  themse lvcs"  ( t_hermi t te .  1986) .  ln te r_
prc t ing  these f ind ings  in to  a  thcory ,  Lhermi t te  p roposes  th is  b izar re  be-
havior to be a resul t  of  act iv i ty of  the par ietal  cortcx unopposcd hy thc
prefrontal  inhibi tory c i rcui ts.  The not ion of  mutLral  f ronto-par ietal  inhi t r i -
tory ct l t rnect ions was wel l  appreciatecl  by Dcnny-Brown and Chambers
(1958)  rvho l inkec l  pos i t i ve  ( in  neuro log ica l ,  i .e . ,  Jackson ian  te rms)  as_
pects o1'behavior to f rontal  lobe disease and negat ive behaviors to par i -
etal dcficit. Such motor phenomcna irs withclrawal trf a hanci from :rny
new s t imu lus  or  such phcnomcne l  as  ex t inc t ion  in  pa t ien ts  w i th  par ie t i t f
lesions were interprcted as "avoiding react ion" and/or negat ivc : rspects
of behuvior.  In contr .st ,  a "magnet"  or  an explorat ic ln rr f :spnce by thc
af-fcctcd hand were designated as the tonic or "forcecl grasp rcllex" reprc-
sent ing posi t ive symptoms associated with f rc;ntal  l .hc lcsion. Lher-
mit te 's environmental  depcndency synclrome appearecl  tg be a s igni f icant
support  of  Denny-Brown's concept whose impact w3s to rcf 'cus at tcn-
t ion  upon the  psychopatho log ica l  imp l ica t ions  o f  thc  c l i sorc lc r .  Mcsu lam
(19t16)  p roposed tha t  thc  syndrome o f  hemincg lcc t  in  p : r t ien ts  w i th  par ic t . l
lesion may be conccivecl  as some sort  of  psychological  wi thdraw. l .  .n
opposi te of  the environnrent:r l  rJcpcnclcncy sy,ndr.ontc.
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Excessive psychomotor impulse created by a shi f t  of  the " f ronto-
par ict i . r l  secsarv" may be especial ly compel l ing on a background of  the
enhlrnced mot ivat ional  arousal  in TD, faci l i tat ing the so-cal led st inrulus-
bound behav io r  (Va lens te in .  l97 l ) .  Us ing  a  ra t  as  an  exper imenta l  an ima l .
V i t lens te in  (197 |  )  showed tha t  s t imu lus-spec i f i c  pa t te rns  o f  behav io r
could be dctermined by the goal-object  aver i lable in the cage when gen-
cral  enhancement of  arousal  and rnot iv i t t ion has been creatcd by electr ical
s l imulat ion del ivered to a hroird area of  the hypothalamus anci  even out-
s ic le  o f  i t .  Thus .  in  the  presence o f  p rev ic lus ly  indr f fe ren t  s t imu l i ,  an
art-rused animal rvc-ruld erhibi t  s igns of  environmental  depenclcncy hy re-
spond ing  tp  an t  o f  them in  an  ob jec t -spec i f i c  way  ( feed ing .  copu la t ion .
c l r ink ing .  car ry ing  ob jec ts "  e tc . ) .  L ikcu ' i se .  the  pa t te rns  erempl i f ied  hy
I-hcrrni t te ( l9t t6)  c:rn he casi ly su, i tched from r)ne type ol ' response to
lunother wi th no apparent l r f ieref fect  f rom the previous behavior.  Var ious
teir ture s c l f  the environment dependency s-vndrome were exhrbi tecl  only
t lL r r ing  the  per iod  o f  "s t imu la l ion . "  such as  see ing  a  ges ture  produced by
the cxunr iner or an object  d isplay, 'cd in the ofJ ice.  Fronr the fact  that  a
put ien t  conr luc ted  a  ner . l ,and  h igh ly  spec i f i c  ac t .  a  learn ing  theor is t  cou ld
h,v-pothesize at t  errhanced urousal  that  act ivatcd a mot ivat ional  state and
channc le r l  behav io r  1o  an  o thcr -w ise  ind i t t t ren t  s t i rnu lus . r

Could cogni t ive def ic i ts in TD ref lect  et  change in the t r -onto-par ietal
ba lance ' l  fhe  answer  cou ld  be  in  the  a f f i rn ra t i ve .  I t  has  long been no t iced
t l ia t  p i r t i cn ts  w i th  par ie ta l  l cs ions  fa i l  to  learn  scquent ia l  manua l  and leg
ntovcnten ts .  S imi l i l r  sequences  may be  reprod l rced.  however  awkward ly .
b1 , '  pa t ien ts  rv i th  p reccnt ra l  l cs ions  (Ka idanova & Meierson.  1964.  c i tcd
in ' fc rnkonog i ,  l9 l3 ) .  Tonkonog i  (1973)  a rgues  tha t  th is  de f ic i t  represents
a tbrnt  r l f  apraxia fcr  new compler movcmcnts.  Simi lar  f iml ings were
obt r r i r red  bv  K imura  (1917.  I98 l )  anc l  la tc r  sLrppor ted  by ,  Ko lb  &  Mi lner
( l9 t t l ) .  fhe  la t te r  examined pa t ien ts  a f ie r  un i la tc ra l  b ra in  opera t ion  w i th
rem()va ls  f rom the  le f i  o r  r igh t  f rc ln ta l .  ccn t ra l .  par ie ta l .  tempora l ,  and
occ ip i ta l  t t re i ts .  Compar ing  the  tasks  reqLr i r ing  i rn i ta t ion  o f  a  ser ics  o f
t t ro- l i tc ia l  movcments vs.  manual scqLlcnces. thcy f t rund that facial  tasks
were poor lv pet lormed tbl lowing lesions ol thc f l -ontal  l t lbe of  e i thcr s idc.
In contr i tst .  a s igni f ican( impairmcnt of  the mannal tasks f i - l l lowed lef t
par ie t i t l  u rea  les ions .  Lher rn i t te  e t  a l . (19 t36)  asscsscd im i ta t ion  o f  ges tures
in i r  less str t tctured sett ing than is crcatcd in a typical  ncuropsl , ,chological
s t l rd i , ' .  Yc t  they  ar r i ved  i r t  i r  s im i la r  conc lus ion .  None o f  thc i r  75  pa t ien ts
u , i th  I r t ln ta l - lobe  syndrome ever - fo rgo t  a  de ta i l  r - r f  ges tura l  scquence.  One

I  ' l ' he  
l l ' on to -par - ie ta l  l ' r i t l t tnce  n tav  be  a  p i r r t  o f  i r  n ro rc  contp le r  s \ ' \ ten l  o [  cx tc r rs i r  c

l e c i p r o c l t l  c o n r t e c t i o n s  h e t r r ' e c n  t h e  c < t r t i c l r l  l r t - e t t s  a n c l  t h c  l i n r b i c  s ( r L r c l u r e s .  n o l a t - r l y ' t h e

s c p l u n t .  
' l ' l r c  

l a t t e r  i s  i n r , t i l v e d  i n  n t o n i t o r i n g  t h e  l r v r r i l . r b i l i t v  o l  e x l e r o c c ' p t i v e  i n t b r n r i r ( i t r n

l u s  i l  i s  t r l r n s l u t c t l  i n  n t o t i v u l c d  b e h i t v i o r s  i t l r - r n g  l h e : t p p r r t a c h - r v i t h d r a w u l  c o n t i n u u r . n  ( H c - r ' -

t l l l r l t n  & .  l _ 1 1 1 r 1 1 1  .  l 9 r 5 l .
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shoLr ld add parenthet ical ly that  none of  them had cl in ical  d istLrrbances

impl icat i lg the temporo-par ietal  area.
ln  v ie rv  o f  tn .  fo rego ing .  Mys lobodsky  e t  a l .  t igE-5b iexa in i t ted  an  im i ta -

t ion  o f  manua l  seqL lences  in  TD p l t ien ts .  us ing  the  abbrev ia ted  vc t ' s ion

of the re st  devised by Kimura and Archibald (1974).  The TD group per-

formed better (but not s igni f icant ly so) than the non-TD controls.  In con-

trast .  the sccres tor  the oro-faci t t !  sequences were vi r tual ly ident ical  in

both groups (Myslobodsky et  a l .  .  198-5b).  This f inding was col ls istent r r r i th

observ i r t ions  by  Benson and Stuss  (1982) tha t  sch izophrcn ic  pa t ien ts  w i th

prefrontal  lobotomy showed no reduced competence in the imitat ion of

three-step manual sequences compal 'ed to nonoperated pat ients.

Mt rr  recent l -v.  Golc!ber-g.  lv !ysler l ' tor l -sk), ,  a.nd Weinberger ( l9t t7)  uscd i t

s imi lar  test  in a group of  l -5 non-TD schizophrenic pat ieuts and l5 norm:r l

indiv iduals matched for age. sex.  and educat ional  level .  This groLlp was

much .vounger compared to pat ients examined ear l ier  (under 4()  years

compare( l  to 62 years of  age).  Contrarry to the above f indings. pat ients
proved less  capab le  o f  im i ta t ing  th ree-s tep  m: rnua l  sequcnces .  bu t  nc l t
oral  scquences. A 2 x 2 analysis of  var iance (Groups x . fests)  showed
a  s i g n i l i c a n t  m a i n  e t t e c t  o f  d i a g n o s t i c  g r o u p  U t ( 1 ,  2 t l )  :  l l . 0 l  p  < . 0 0 3 1

and tes ts  IF (1 .28)  :  48 . f14 :p  <  .001] .  and s ign i f i can t  in te r i t c t ion  be t , . ' t ' ccn
t h e  t w o  l l c . ( 1 . 2 8 )  : 4 . 9 4 :  p  < . 0 5 1 .  W h a t  m a d e  t h e  p a t i e n t s ' c l i s a b i l i t - v
even m()re remarkable rvas that those who received top scor-es for  facial
sequences  were  s t i l l  capab le  o f  on ly  c rude approx imat ion  o f  th ree-s tep
manua i  sequences . r  Wha i  cou ld  havc  cont r ibu ted  to  such a  s t r i k ing  d i f te r -
ence in pat ient  perfornrance. the age di t fbrence hetween the grt-rr , rps.  thc
accompany ing  d-vsk ines ia ,  o r  bo th 'J

HYPOFRONTALITY VS HYPOPARIETALITY AS
A  C O N F O U N D I N G  V A R I A B L E  I N  T D

A l i kc ly  answer  i s  tha t  we dea l  w i th  a  fa i lu re  to  re  p l i ca tc  our  p rcv ious
resu l l s .  F lowever .  w i th  thc  advantage o f  h inds igh t .  an  in te rpre ta t ion  we
favor  i s  tha t  the  two s tud ies  ma-v  be  conce ived as  ex is t ing  on  u  cont inuum
frc-rm rc lat ively ear ly stages of  schizophrenia to a stage whcn last ing medi-
ca t ion  caused a  s ta te  borc le r ing  on  TD.  Assuming (ha t  a  s i rn i la r  resu l t
rvould Lre obtained in a longi t r - rd inal  stud-v.  one might entcrtain thc possi-
bi l i ty  of  a rostral-car-rdal  shi f t  of  the s i te of  def ic i t  in schizophrenia as

t  Hc i l ' . t t r t r  and  Va lens tc in  (1979)  hypo thes izec l  t ha t  i t  i s  poss ib le  t r i  d i s t i ng r r i sh  l ' r e tu ,ccn
d1 's l ' r - rnc t i t r r t  eaused  b i ,  pa r ie ta l  [ es ion  and  tha t  assoc ia ted  rv i th  the  d i sconnec t ion  o l - thc -
par ieta l  ut-c l r  l i 'om [ l ( ) t r ) r  l - rssoeiat iun arc i is .  The1, rcasoned th l r t  p l t t icnts r i , i th dcs1r01,ccl
v i suo -k inc t i c  n l ( ) to r  engr ru rs  i n  the  p : r r i e ta l  a rcu  shou l t l  r ro t  r ccogn izc  thc i r  d i s l rb i l i t y .
r thc re l t s  P l l l l cn ts  u ' i t h  pa r - i e t t r - f ron ta l  d j sc t rnnec t ion  sh r lu l t l  .  l t  i s  o f  i n t c res l  l h l t t  so r le  sch iz t r -

I ' h l cn i c  pa t ren ts  r ve re  n r i l i ceab lv  su rp r i sed  by , the i r  i n t r l cc lu l r cy ' i n  thc  nu rnu i r l  l l r sk .  l r sk ing
l i r r  exp luna l i ons  o f  thc i r  t i r i l u re  ( ) r  even  t r . i cd  to  ra t i on l r l i zc  i t
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indexed by Kimura's tcsts.  That is,  the younger and/or less medicated

pat ients would be more l ikely to manifest  some signs of  the par ietal  syn-

clronte. whereas the symptoms of prefrontal cleficit would become in-

crcasingly n6t iceable wi th aclvancing years and last ing neurolept ic medi-

cat ion.  This predict ion neet ls to be tested in a longi tudinal  study. Yet '

whi le th is report  was being prepared, Zimmerman and [{erme-sh (19?l)

examinecl an imitirt ion of manual ancl oral sequences in eight f irst-

ad'r ission nonmedicated schizophrenic pat ients.  Ten nondyskinet ic

schizophrenic pat ients who were on ant ipsychot ic drugs for at  least  *5

ycirrs lnd l0 normal indiv iduals were matched for i tge,  handedness, edu-

c. t ion ancl  st lc ioeconomic level  to serve as controls.  Overal l .  a l l  pat ients

pcrformet l  s igni f icant ly worsc than normal indiv iduals on both manual

scquences and facial  gr imaces. Yet,  nonmedicated pat ients did some what

bcf tcr  qrn oro-farci l l  sequences comparcd to mecl icated pi t t ients.  In con-

t ' rst ,  thc lat ter  shgwct l  h ighcr scores of  manual sequences, t t lbci t  not

high engugh tg match the control  scores.  
' fhcse 

data reinforce thc pt lssi-

t , i i i ty  that  a l terat ions of  the f ronto-par ietal  balance may occLrr  in thc

coursc of  rncdicat ion and t lo not require the expression t l f  TD'

Simi lar  conclusions coulc l  be dcr ived from studies examining regional

ccrehral  b loocl  f low :rnd/or brain ut i l izat ion of  g lucosc. Both tcchniques

ini t ia l ly  shqwed a c l is t inct  rcduct ion of  f rontal  act iv i ty in schizophrenia

wh ich  has  bccgme known as  "hypof ron ta l i t y "  ( lngvar ,  1980:  Franzen &

lngvar,  lg l5; .  As thc proponents of  hypofrontal i ty prcsscd their  casc

( c € , B u c h s b a u m .  I n g v a r .  K e s s l e r ,  e t  a l . ,  1 9 8 2 :  W o l k i n ,  J a e g e r .  B r o d i e .

ct  a l . .  lgt t -5) .  i t  has becomc increasingly atpparent that  a decrcasecl  ratc

of  g l lcosc ut i l izat ion is more of ten scen in pat ients who f i l r  years were

on neurolcpt ic medicat ion.  When a younger popul i r t ion was examined.

hypofrontal i ty was not conf i rmcd (Mathcw, Duncan, Wcinman, & Bar.

lg t t l :  N4athew,  Mcyer ,  F r : rnces .  Scht - ro la r ,  Weinman.  &  Mor te l '  l9 t t l ;

Shcpparc l .  Manchanc la .  Gruze l i c r .  e t  a l . .  l9 t t3 ;  Widen.  Bergs t rom,  B lom-

qu is t ,  c t  a l .  l9 t t3 ;  Uch ino ,  Nakane,  Ohta ,  H i ro ta ,  Yonckura .  &  Mt l r i '

l 9 t t7 ) .  Mathew e t  a l .  (1981,  1982)  even occas iona l l y  no t iced  re la t i ve  hy-

pcr l i -gntal i ty.  ln a more rec:ent stu<Iy,  Szechtman. Nahmii ts,  Garnett .  Fir-

nau. Brou,n,  Kaplan, erncl  Cleghorn (1988) speci f ical ly cxamincd whethcr

the dur l t ion of  t reatmcnt wi th ant ipsychot ic drugs inf luences the regional

distr ibut ign of  g lucose metabol ism in schizophrcnia.  Onc group of  their

pir t ients was examinecl  betbre me<Jicat ion ancl  af tcr  a year on medicat ion.

Ancl ther group. on ant ipsychot ic drugs 4 years or longer.  was also cxam-

incd. Cgnrparcd with normals.  mctabol ic tone in the fc l rmer group was

rather enhirnced frontal ly.  Onc vear of  medicat ion af- tbcted very l i t t le thc

cprt ical  t l is t r ihut ion of  g lucose. F'ol lowing 4-14 years of  medicat ion th is

cnhanced frontal  n-retabol ic tone began to return I t l  control  value s

(szcchtmi rn  e t  a l . .  1988) .  K ish imoto '  Kuwahara '  Ohro .  
' fakazu.  Nakano

c(  a l .  ( l9 t t7 )  rvhg  c6nc luc tec l  l r rC lg lucosc  pos i t ron  emiss ion  tomography
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in 2l schizophrenic patients noted hypofrontality similar to that observed

with the rsF- labeled deoxyglucose method (Buchsbaum ct  a l . ,  1982) in

only one third of  their  pat ients.  In another th i rd,  a "hypopar ietal"  rather

than a hypofrontal metabolic landscape was obtained.
Thus, i i  is  l ikely that  hypopar ietal i ty or hyperfrontal i ty may be just  a

snapshqt in a chronrcle of  a gradual  change in the f runto-par ictal  h; l l ; rnce'

which rnay be a funct ion of  the c l in ical  pat tern of  the disordcr,  i ts  dura-

t ion.  lcngth of  neurolept ic medicat ion,  age, sex,  etc.  Since TD is more

l ikelv to develop on thc "hypofrontal"  level  of  such a balance. i ts cogni-

t ive makeup may, too,  be determined by numerous var iablcs that  have tcr

be cur is i t leret l  when assctnbi ing a coniroi  gr .oup af  t ror l r ivskinet ic prt t icnts.
' Ihe 

par ietal  lobcs are not considered an essent ia l  component t l f '  thc

TI)  syndrome. However.  there is no reason why lhc par ietal  lobe should

not bc conceivcd in the pathophysiology of  d isor"dcrs causcd by last ing

neurolept ic medicat ion.  Studcnts of  epi lepsy might recal l  that  consistcnL

with i \ , ! r :sur lanr 's ( t9t i6)  argur l ier i t .  par ie la i  lobc epi iepl ic l i rc i  r :an he easi ly

carnouflaged by features of the frontal lobe syndrome (AJmone-N{arsan

& Goldhammcr,  1913).  The existe ncc of  dopaminergic pro- iect ions to thc

postcr ior  regions was reportcd for  ruts (Saldate & Orrego, 1977),  c i t ts
(Tork . f t .  Turner.  lgt l l ) ,  i tnd monkeys (Lewis.  Morr ist-rn.  & Goldstein.

lgt t t t ) .  
' l -he 

resemblancrr  of  c l in ical  fcatures of  the mal l i rnct iohing par ictal

lobc t r i  g;osi t ive symptoms in schizt lphreni i r  is  f requent ly so staggcr ing

that Zac and Weinbcrger (1986) recommend that "ser ious considerat ion

shou ld  be  g iven to  th is  rcg ion  in  fu tu re  inves t iga t ions"  (p .  192) .  l t  n lay ,

thus,  bc possible that  somc signs of  "prefrontal  def ic i t "  arc of  par ietal

or ig in.  A longi tudinal  study of  the symptomzrtology accompanying Tt)

shou ld  a id  in  the  rccons t ruc t ion  o f  the  contex t  in  wh ich  the  c la im cou ld

bc val i r lated.

S U M M A R Y

' fhc  
na ture  o f  ta rc l i ve  dysk ines ia  remains  unccr ta in .  

' fhe  poss ib i l i t y  tha t

i t s  s igns  represent ,  so  to  speak ,  " la rva l  dcment ia "  i s  d i t f i cu l t  to  ru le  t l t t l
(Mys lobodsky ,  1986) .  The fz rc t  tha t  s im i la r  mood d isorders  a rc  cncoun-

tcred in pat icnts wi th f rontal  lobe dcf ic i t  and that sontc pat icnts wi th

dysment iu  man i fes t  typ ica l  l ' ron ta l  lobcs  s igns  (e .9 . .  the  grasp and pa lmo-

nren tn l  re f lexes)  i s  cons is tcn t  w i th  such ar  poss ib i l r t y .  Yc t .  as  o f ten  hap-
pcns with the prefr t lntal  syndromc, a pat icnt  rnay not appcnr dcmon-

sl . rably dcf ic icnt  when assesscd in the neuropsychological  sct t ing.  
' fhc

problenr is that  thc pat ient 's cr tgni t ive resources and social  knowlcdgc
lurc not i rnplementcd in thc repertoires rcquired by rcal  l i { 'c  (Di t tnasi t - r ,

!98-5).  l - | r r r  magnitude and lat i tude of  dcf lc i ts in TL'may rcquire a neLtro-
e tho log ica l  s ty le  o f  rcscarch .  ak in  to  tha t  i tdop ted  by  t ,hc r rn i t te .  l ' h is
rr lmoni( ion is taken a stcp fur ther in suggcst ing thal  ncut 'ochcnt icr t l  and
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behavioral  def ic i ts in TD are not an endpoint  of  a process but a ser ies of
snapsht l ts in a cont inuum of changes. The pathophysiological  advan-
tagc of  such a dimensional  ( longi tudinal) ,  over the categor ical  (cross-
sect ional) ,  approach is in v iewing the shi f t  in the approach-avoidance
behavior of  i r  pat ient  wi th tardive dysment ia through al terat ions of  the
par ieto-frontal  balance. Cogni t ive changes in pat ients wi th dysment ia
may he conceived in terms of  a more outw'ard direct ion of  at tent ional
processing that could at  t imes look as a benef i t  compared to the state
of non-TD pat ients,  notably those with schizophrenia,  rather than the
expression of  a l terat ions of  some "speci f ic  funct ions."  Direct  evident is
reqr.r i red in order to make connect ions between cogni t ive changes in TD
and disorders of  mood and behavior.
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