
were found to have had pulmonary em­
bolism; their ages ranged hetween 23 and 
6-9 years. Only 6 of these had clinical 
evidence of venous thrombosis before 
admission. A further two developed mani­
festations of deep' vein thrombosis after 
admission to hospital. The remaining 19 
patients showed no such evidence clinical­
ly. 
. In sJ?ite of improved methods o~ diagno­

SIS avallahle in several centres (e.g. radioi­
sotope st~dies,. pulmonary angiography) 
an early dIagnosIS of pulmonary embolism 
is only possilhle when- the clinician has a 
higlb index of suspicion and a ready aware­
ness cif the disorder. Management of the 
condition depends on an early diagnosis so 
that treatmet with anticoagulants can 'be 
started to prevent a fatal outcome or the 
development of thromboembolic pulmo­
nary hypertension. The manifestations ef 
pulmonary embolism may suggest pneu­
monia, but if symptoms persist, or if they 
recur, or if they change sides, or if the 
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eXipeded response to antibiotics fails to 
o(!cur, an embolic ep,:sode must Je con­
sidered - and should not be discarded, as 
so o(ten it is, because of the albsence of 
clinically obvious venous thrombosis. 
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T ARO I'VE D,YSKI N'ES I'A I: 

CLlN'I'OAI..J ANO BIOCHE'Mil'CAL ASPECTS 

MIOHA:EL ORR 
Department of Psychiatry 

University of 'Oxford 

T,rurdive dyskines;ia is a late side­
effect of chronic neuroleptic therapy and 
is one of a nurmber of disorders o~ move­
ment secondary to dysfunction in the 
basal IgangIia. The dyskinesias most com­
monly seen in neurological pr,actice com­
plise a number of clinical condiitions 
characterised by the' spontaneous de;ve­
lopment of ,abnormal movements, they 
include tremor, which is manifest as a 
rythmic, sinusoidal movement, chorea, 

manifest as recurrent random continuous 
c'r:ef muscular contractions, myoclonus, 
characterised by repetitive discrete muscle 
jerks, and tors~on dystonia, w.ith sustained 
muscle spasm leading to grotesque postur­
ing. 

Thf'3e movement disorders can be caus­
d by disease or can be secondary to the 
cHect.s of drugs; ,in many cases disease of 
the balsal ganglia or side-effects of drugs 
which exert potent pharma,cological actions 
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since then increased awareness could ac­
on the basal ganglia are known to contri­
bute s'1gnificantly to the aetology. 

N euroleptics are used widely LTJ. the 
treatment 0If schizophrenia and are well 
known to produce a Parkinsonian syn­
drome characterised by alkinesia, rigidity 
and tremor with occas:onal dystonia. What 
is perha,ps les,'l w.idely known is that, where­
as Parkinsonian sicde-effects occur early in 
treatment, re/spond to antichoMnergic drugs 
and c'an disapP3ar spontaneously, the 
syndrome kno,wn as tardive dyskinesia 
occurs late in therapy, is aggrava!ted by 
anticholinergic dmgs and could be ir­
revers~ble. 

The clinical syndrome was first describ­
e,d by Sigwa,ld et al (1959) and has been 
cClIDpr€hensively studied (Klawans 1973, 
Bram10n et al 1971, Crane 1968, Turek et 
al 1972). It occms pred,ominantly in pa­
tients over 40 years of age with a history 
of prolonged neuroleptic therapy and is 
seen more commonly in females than in 
males. The dlisorder is cha,racter:~sed clini­
cally by-involuntary, grotesque movements 
0<1 the tongue and peri-oral musculature 
which are often socially objectionable and 
vv1hich could prove to ':'e a source of con­
siderable embarrassment. The movements 
disappear during sleep, wors,en under 
stress and a measure of limits,d voluntary 
control is poss:ble. Symptoms can be pre­
cipitated by a reld.ucbion in dosage of 
phenothiaz,ine or appear after the drug has 
been withdrawn. The dyskinetic move­
ments can generalise to the trunk and limibs 
and complications include hypertrophy of 
the tongue, ulceration of the mouth, 
dysphalgia with subszquent malnutrition, 
dysarthria, and loss of balance. 

Incidence 
There has been considerable disagree­

ment about the frequency of drug-induced 
tardive dyskinesia. The syndrome was not 
reported, regularly until after 1964 and 
since then increased awareness could ac­
count for an apparent increase in fre­
quency; furthermore spontaneous dys­
kinesias can o;;cur in 16% o~, a chronic 
geriatric hospital popul3Jtion and this fur­
ther complicates the assessment of fre-

quency. Surveys have t.herefore shown a 
wide r,ange of incidence from 5% (Kline 
19(8) to' 36% (Fann et al 1972) of a chronic 
psychiatric in-patient population, with 
females outnumbering males in a raUo of 
2:1. Most stU!dl~e'S suggest an incidenc<~ o.f 
a:hc,',lt 25% of chronic psychiatric in­
pJ.tients over 50 yems 0: age. Kline (1968) 
has sug,g€lste.d that the incidelli2e of 'true' 
tardivedyS'~dnesia is minimal as most 
patients sai~d to he effected had concom'­
tant brain damage, and has warm:d a,2"ainst 
the cLangers of preCJ~pitating "a nonexistent 
ep:cdemic of a rare side-effe :::t". 

Predisposing Factors: 

1) ~hronic phenotihia1zin8 therapy ha: 
oeen sho'wn to he associated with th3 
suibsequentonset of tardive dyskinesia 
- the syndrome wa,s rarely seen in 
Turkey where phenothiazine drue-s are 
us,ed sparingly. While simple 
dyskinesias can occur spontaneously 
in the elderly, complex dys:kinesias are 
unlikely to be due -to, simple deteriora­
tion due to age. Among the phenothia­
zines, those known to ,induce extra­
pyramidal side-effects more readily 
ea!rly in treatment are also more likely 
to predispose to tardive dyskinesia; all 
drugs producinr dopamine blockade 
predispoise to tardive dysillinesia but 
the pip~ra?:ine group o~, phenothiazines 
are more often implicated. In patients 
over 55 years of a:ge the risk of dys­
kinesli .. al . rises if phenothiazines are 
given' in doses of 2'00 mg/ day or more 
for six months or longer. 

2) Duration of therapy - although tar­
dive dyskinesia is a late side-e"fed of 
therapy, a stattistically significant re­
lationship Ibetween the duration of 
therapy and the incid'ence of the 
syndrome has yet to be shown. A re­
lationship has been shown however 
hetween the :total drug intake and the 
subsequent development of tardive 
dyskinesiia. The minimum amount of 
neuroleptic required to, produce oral 
dyskinesia was 14g and the minimum 
duration walS seven months (Crane and 
Smeets 1974). 



3) Brain damage - this has been as­
sociated with the emergence of tardiv 2 

dyslkinefl'.a; while brain damage can 
arjseaG a result o£ a number of causes, 
including senility, degenerate disease 
and alcohoUsm, 52% of mitients wltn 
tardive dyEkinclsa did not -show clinical 
evidence 0:, ~rain d<:mage. An organic 
brain syndrome is plrtic:ula~ly likely 
to accompany the dIsorder in patients 
under 50 years 01£ a;ge (Brandon et al 
1971), and EldwClirds (1970 has shown a 
sign'ficantly higher incidence of 
brain dc:mClige in a group of elderly 
fomale patients with persistent oral 
dyskinesia than in controls. Post­
mortem studies have been ,inconclusive; 
Hunter et al (1968) could find no speci­
fic lesion to account for the syndrome 
whereas Faurbye and Christens en 
(1967) showed cortical gliosis in all 
their 28. patients, degener.ation in the 
substantia nigra in all but one, and 
glios:s of the brain stem and mid-brain 
in 25 patients, Marshall (1972) has 
shown cell degener.ation in brains of 
27 of 28 adults with ta·rdive dyskine­
.sia. 

4) Genetic and constitutional factors: 
:emales outnumber males by a factor 
of two to one and this CQ,:lld suggest 
a co·nstitutional prcdisl])osition to the 
diwrder or possihle [ex d,;fferGn::es 
in the mode of metabolism of neurc­
lcptics with the prefsrential formation 
in females of metatholttes which could 
pr:dispose to tardive dys'~dn3sia. A 
survey by Crane (1974) sho<wed howev.::r 
that the reported grearter sensitivity in 
females: cou1d he attl1i::uted to the fact 
that more older women could he found 
in a hospital pop:Ilation. Others have 

. sugge.sted the possibility 0:, an a::lditio­
na,leil1!dogenous allergic factor 
. (Yonchev· et al 1972). Brandon et al 
(1971) noted a preiponderance of blue­
eyed males in thcjr sample which sug­
gested a genetic predisposition to oral 
dyskinesia in these patients. 

5) Anticholinergic drugs: these are widely 
prescribed in the control of early extra­
pyramidal side-effects of n€lUrolep'tics. 
They aire known to, elicit choreiform 
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movements in patients with oral dys­
kinesia in the' later stCliges of treatment 
and also in the patients with Hunting-

ton's choreCli (Ka1wans and Rubo,witz 
1974), but they do not. produce such 
movements in normals. There is also 
Sicme evidence to, suggest the incidence 
of tardi"a dykines':'a1 is greater in 
pClitients fe'ceiving: a neurolep'bic with 
a!l anticholinergic drug than in 
patients receiving a neuroleptic drug 
alone; indeed, while anticholinergic 
drugs may mask Par'kinsonian side­
effects, they may lincrease the intim­
sity ,and duration of dyskinetic symp-
10ms: CLl1d could'lower the thrasholtd f·or 
the mCllllif€6tatio'n '00£ tGlTdiva dyskinesia. 

Biochemical and Pharmacological: Aspects 
Facial dyskinesias are a common side­

effect in patients trearted with drugs, such 
as L-Dopa, known to enhanoe the activitv 
of dopaminergic sySitems, and Korczyn 
(1972) has proposed! that these dyskinesias 
are due to increased le'Vels of dopamine at 
receptor sites in the oaudarte nucleus. 
Phenothia::;~nes and other neuroleptics 
block dopamine receptors in the brain and 
this blockade produces a Parkinsonian 
syndrome in some patients dur.ing the 
early part of treatment which may persist 
throughout tre.artment or subside. The 
caUSe of tarcMve dyskinesia is not clear, it 
may be associated with prolonged changes 
in centraiL dopamine, mechanisms and it 
cou~d be reiLated to the' development of 
dopamine receptor hypersensitivity upon 
chronic bloCikade by the drug. Dopamine 
recerptor blockade in the striatum is 
equivalent t'O a chemical denenation of 
dopamine sensitive cells; if phenothialzine 
1Jherapy is prolonged this may lead to a 
denervation hypersensitivity in these cells 
which will then respond abnormailly to the 
presentation of dopamine at receptor sites. 
A reduction in dosalge ·'Of neuroleptic, or 
drulg withdrawal, '0r e'Ven a1tered metabo­
lism of the d:t;U,g, might lead to more dopa~ 
mine leaking through and reaching 
hypersensitive recerptorSl. This would ac­
count for the aprpeaJ:'allce of albnormal 
movements in some patients: when dosage 
is reduced 'Or when the drug is withdrawn. 
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Treatment wHh a dopamine precur­
sor, sTh as L-Dopa, or a dopamine recep­
tor agonist, such as amphetamine, apomor­
phim, or hrrolIllo-e,I'Igocryptine, all lead tD in­
creased dcp:mllne recepto1' adivity and 
coul:l there:iore be eXipected to make the 
symptoms of tardive dyskinesia more mark­
ed; this has in fact been repeatedly shDwn 
to b:) the case. 

An animal model for clcpamine recep­
tor hypsrsensikvity follov,lIing striatal 
denervation by 6-hydroxydcpaml:ne (Un­
ge'r.stedt 1971) or b:1 receptor blockade 
with dl\ll'::;S (1\1o::>1'e and Thomburg 1975) 
has heen described, and Klawans and 
RuboiWits (1972) have proposed that in­
creased sensitivity in guinea pigs to dopa­
mine aJgonists induced by chronic chlorpro­
malzline therapy could be an al'agous to 
tardi ve dys~inesia. 

ChOlinergic mechrulislTIs are also in­
volved; there is likely to be a crucial ha­
l~nce betw~en dO!paminergic and choliner­
gIC mechamsms in the striatum a..."ld mani­
p:J.laition of Qne or other of these could 
a.Iter . the symptoms avising from dysfunc­
tllOn 111 the 'Other. It iSI well known that 
ph~sostygmjne, a cholinergic drug, al. 
levIates symptoms in Huntington's chorea. 
prclbaibly by increasing the availabilitv of 
acetylcho:line to counteract the dopammer­
gk hyperalCtivity presumed to underline 
the hyperkinesis. 

Kalawns and Ru:boWlits (1974) have sug­
gest.ed that tardive dyslkinesia represents 
an I:nibal~nce ibetween dopaminergic and 
cholmerglC systems in the striatum due 
to dop3mine receptor hypersensitivity, and 
that symptoms would be relieved bv a 
cholinergic drug and worsened by an anti­
cholineI'lgllc drug .. They showed tliat physos­
t)'lgmine led! to an improvement in motor 
s~'l11p~oms within 5 minutes of intravenous 
administration whili~ scopolamine led to a 
deterioration 1~!3ting for un to three hours. 
Ani:cholinergic drugs could therefore fur­
ther acc,entuaite the ,imbalance betwe'en 
striatal dopaminerlgic and chDlinergic 
mech 1nisms and may be instrumental in 
pr3::ipitating symptoms in pa,tients in 
whom the syndrome might otherwise have 
remained subclinical. 

The role of cholinergic mechanisms 

in tardive dyskineSlia would provide strong 
evidence against the routine prescription 
of &'''1ticholinergic drugs in patients ceing 
treated wiL~ neuroleptics, and strong rea­
sons for a periodic rc'Vislw o~ th:; requir'e­
ments for anti-pM"'kinsonian n1::.dic1artion 
during maintenance: th2raPJ' Th:} paucity 
of knowle:dge ab'Out the pharmacokinetic 
and pharmc~codYl:aJffiic effects 0: many 
mmmonly ussd! nc;ul'olf9tics, together with 
the high incidence of inter-inclividual dif­
ferences in ahso,r.ption, metabolism and 
clinical response, would in fact suggest 
that careful manip:llati'On of the dose of 
phenothia,zine administered should be the 
first line cf adion against extrapyramidal 
side €{'ecls and! that anUcholinergic drugs 
coulf. be used more sparinglv. 

S~rotonerrgic mechanisms could also 
b~ im'Jlicated (but there is no information 
on the influence of serotonergic or anti­
s::;r::>tonergic drugs on the syndrome. 

Outcome 
The persistence o~ dyskinesia in sp~te 

of attempts: at treatment in SO:11C patients 
has led to tardive dys!kin€,gia beiuz des­
cribed as 'a temninal insufficiency syn­
drome' or ,at:> 'an epiphenomenon of 
neur:ole,p~ic therapy'. The -irreversibility of 
some symptoms in a high percentage of 
cases, although d'isp:'jte~ by Kline (1?68), 
has been one of the major causes 0' the 
renewed and grQwing intrest in this con­
ditio~l. There has' heen no consistent effect 
shown fonowing changes in phenothiazine 
relCfimes once the syndrome appearred, 
th~ugh it has been noted that l?ati~nts with 
ta;rdi.ve dvsk,inesia who are mamtamed on 
small doses of neuroleptics do n'Ot show 
anv increase in svmptomatology (Crane 
1973), Outcome has aLso been related to 
severity of symptoms, and patients with 
limited symptoms have been shown to be 
more likely to become symptom free than 
patients with more s~vere svmp'·oms. 1\1-
though some d,mgs provide svmptoma.t.lc 
relief the long term outcom~ remams 
obscure. 

Tardive dyskinesia remC'l~ns a sober 
reminder of the constant need to rationa­
lise neuroleptic drug therapy and to moni­
tor both therapeutic and unwanted effects 



'Tt is one of the more disabling 
awl grc.~esq~le : orms of irttrogenic diseas::) 
and it adds to th3 evid:mce thai: medicine 
may s'i'll have to lsarn from" the 
trag~~ lesson '0'£ the l)asL nam:olv that the 
manifest:>.tion (If 'schtzop"J.reni~; pGYChOS6S 
can only b3 reduced somC\J~othcmp'eutically 
by E.1]ents \vhich dc.t:n1ge th3 brain, (which) 
can be traced in an Ul"brc~;:en pwgression 
frcm th3 gyrating chair in the nineteenth 
century, th:'ough insulin coma, electro:on­
vlus;n 1hcT8PY and l,eucotomy, to modem 
neurolE'ptic drugs". (Hac',c]fmbrock 1964). 
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