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The authors screened and examined sixty one chlldren and ado- 
lescents who were receiving neuroleptic treatment from consecu- 
tive psychiatric admissions and psychiatric consultations to psy- 
chiatric center for the presence of Tardive Dyskinesia (TD) using 
standardized assessment tools (AIMS and  ADS). Assessment was 
done on more than one occasion and the diagnosis of posltlve 
cases of TD was based on TD Research Criteria. Histories of peri- 
natal  adverslty, developmental milestones and  neuroleptic expo- 
sure were obtained for both TD and Non-TD subgroups. 

Results showed that  twenty persent (20%) of the sample re- 
ceived a diagnosis of TD. Patients were more likely to be younger 
males with previous hospitalization, with longer duration of neu- 
roleptic exposure, have longer duratlon of maximal daily dose in 
mg chlorpromazine equivalents, and with history of exposure to 
adverse perinatal, neonatal events, developmental delays and neu- 
roigicai events, than non TD patients. I n  a series of multiple re- 
gression analyses, only neuroleptic exposure, adverse perinatal 
and developmental events were strongly associated with TD. The 
explanations and impllcatlons of our  results a r e  discussed. 

(Egypt.J. Psychiat.,l994, 17:220-227). 

Introduction 

Tardive dyskinesia is one of the most 
identified consequences of prolonged 
neuroleptic drug treatment in children 
and adolescents (Paulllson et al, 1975, 
Gualtieri et al, 1984, McAndrew et al, 
1972, Gualtieri, et al, 1982, Richardson 
et al, 1991, Campbell et al, 1988). 

These children may be future candi- 
dates for a Lifetime of neuroleptic treat- 
ment which increases their ~isk of devel- 
oping TD with its consequent ethical 
and legal complications (Wettestein and 
Appelbaum, 1983, Gadow, 1992, Whi- 
taker and Rao, 1992). The long term 
neuroIeptic - induced movement disor- 
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ders in children and adolescents which 
have been reported as reversible with- 
drawal emergent symptoms (WES) and 
irreversible TD, may reach up to 50% 
(Winsberg et al, 1978, Polizos et a, 
1973, Engelhardt et al, 1975). 

Several clinical reports have suggest- 
ed that brain damage (Angle and McIn- 
tire, 1968). minimal brain dysfunction 
(Kane et al, 1980), abnormal birth inju- 
ries and developmental delay (Browing 
and Ferry, 1976, Burk et al, 1982) may 
play a factor in the predisposition for se- 
vere and persistent forms of neuroleptic 
- induced movement disorders. Recnt r e  
search data suggest that pregnancy com- 
plications, perinatal events, and neuro- 
logical abnoramlities could be related to 
psychiatric disorders and predispose to 
drug complications (Takei et al, 19%. 
Cantor et al, 1994 a, b). On the con- 
trary, McAndrew et al(1972), in a r e i n  
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spective study, failed to show any rela- 
tionship between tardive dyskinesia and 
brain damage as rated on a scale that in- 
cluded clinical, historical. laboratory, and 
psychological fmdings. 

Furthermore, several investigators 
have reported that pre, peri-& neonatal 
complications appear with increase fre- 
quency in the histories of children with 
psychiatric disorders (Bryson et al, 1988 
and Tasi, 1987). 

We carried out this study to address 
the relationship behveen tardive dyskine- 
sia and history of adverse perinatal and 
developmental events in children and ado- 
lescents treated wilh neuroleptic drugs. 

Subjects and Method 
Patients were sample from consecu- 

tive admissions and consultations to a 
psychiatric hospital in a pilot study of 
neuroleptic-induced extrapyramidal syrnp 
toms in children and adolescents under 18 
years of age. All subjects were assessed 
during neiuoleptic treatment by the use 
of AIMS and the Simpson Abbreviated 
Rating Scale (ADS) (Guy, 1976 and 
Simpson et al, 1979) Assessment was 
done on admission, or on consultation 
after two and four weeks of neuroleptic 
treatment. Sixty-one patients aged 8-18 
years were surveyed over a seven month 
period. The diagnosis of positive cases of 
TD was based on Tardive Dyskinesia Re- 
search Criteria proposed by Schooler and 
Kane (1982). Briefly these criteria in- 
clude a history of at least 3 months neu- 
roleptic exposure, the presence of at least 
"moderate" dyskinetic movements in one 
or more W y  areas or at least "mild dys- 
kinesia in two or more body areas, and 
the absence of other conditions that 
might produce abnormal involuntary 
movements. In addition, patients were 
considered as having TD if they exhibited 
these dyskinetic movements on two ex- 
aminations within at least a two-week 
interval and were on a fixed neuroleptic 
dosage. Each patient was examined by 

one of the two investigators. The inter- 
rater and the test-retest reliability coeffi- 
cients for the ADS (global all TD score) 
were. 0.71 and 0.80 respectively. Both 
ADS and AIMS global severity scores 
correlated with interrater and test-retest 
coefficients of 9.7 and 9.3 respectively. . 
Diagnoses of psychiatric disorders were 
assigned according to DSM-111-R and 
most of these youngsters and adolescents 
have schizophrenia or severe conduct and 
behavioral problems. 

In the second phase of the study, 
charts and records were reviewed to ob- 
tain the clinical data on past and current 
treatment with neuroleptic and antipar- 
kinson agents (AP), history of EPS, 
number and length of previ,ous hospitali- 
zations, family history of psychiatric 
disorders, and adverse perinatal and devel- 
opmental events. Adverse events were 
modified from elsewhere (Szatmari and 
Taylor, 1984, Konstantareas 1986, Tasi, 
1987, Bryson e al, 1988, Mason- 
Brothers et al, 1987) and included 
perinatal, neonatal, developmental delay, 
and neurological adversities. 

Results 
Twenty percent of our sample re- 

ceived a diagnosis of tardive dyskinesia 
(Probable TD, concurrent neuroleptics). 
Statistical analysis of the demographic 
and clinical variables of TD-patients 
(N=12, 20%) and non-TD patients 
(Pk49. 80%) showed no significant as- 
sociation between TD and I.Q., family 
history of psychiatric disorders, history 
of EPS, current daily doses in mg chlor- 
promazine equivalents and duration of 
exposure to antiparkinson agents. Neuro- 
leptic doses in the TD-Patients ranged 
from lOOmg chlorpromazine equivalent 
to 1000 mg. 

TD- patients were more likely to be 
younger males, mean + SD age = 14.0 
k2.5 years vs. 15.4 + 2.3 years in non- 
TD patients (pc0.05). Only two females 
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Table (1) 
Adverse Perimtal and Developmental Events in TD Vs. Nm-TD Patients 

Event (s) ID x2 P valueb Nar-TD - 
N % N 8 

Perinatal 1 Event 6 55 8 19 
1 9 3 7 

' Total (one or more) 

Neonatal 1 Event 
2 Eventa 
3 Events 

Total (one or m e )  

*Developmental 1 Event 
Delay 

Neurologkal 1 Event 

Total Number of 
children with one 
or more events 

a~acentages are based m the number of children for whom data were available in each category 

NS= not significant 

were in the TD group (17%) vs. 16 
(33%) in the non-TD group. Previous 
hospitalization (p<0.02), duration of 
neuroleptic exposure @<0.001), history 
of maximal daily dose (for one month) in 
mg chlorpromazine equivalents 
(p<0.001), and adverse perinatal and de- 
velopmental events w0.03)  were signif- 
icantly associated with the diagnosis of 
TD. Table (1) compares the distribution 
of adverse perinatd, neonatal, develop- 
mental delay and neurological events. 

In a series of multiple regression 
analysis including the independent varia- 

bles: total duration of AP exposure, full 
scale I.Q.. history of EPS, maximal dai- 
ly dose in mg chlorpromazine equivali- 
ents and adverse perinatal and develop- 
mental events, in relation to the 
diagnosis of TD, only total duration of 
neuroleptic exposure and adverse perina- 
tal and developmental events were 
strongly associated with TD. (F= 20.39, 
F=8.) 

Discussion 
While twenty percent of the sample 

exhibited movements suggestive of TD, 
it is difficult to infer a prevalence rate of 
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tardive dyskinesia in our sample. The TD 
syndrome in children and adolescents is 
predominantly a withdrawal phenomena 
and usually masked by neuroleptic treat- 
ment. Earlier studies showed higher rates 
when neuroleptics were discontinued in 
selected sarnplcs (Gualtieri et al, 1984, 
Gualtieri et a, 1982, Polizos et al, 
1973). However the twelve patients with 
TD-like movements in our sample may 
represent a subgroup of the heterogenous 
TD syndrome in which neuroleptic treat- 
ment do not mask the symptoms either 
because the neuroleptic doses are insuffi- 
cient or the dyskinetic movements repre 
sent a severe or persistent form of TD. 
Dyskinetic movements that "break 
through", i e, that are manifest on main- 
tenance neuroleptic doses, may predict a 
particularly severe and persistent course 
(Gualtieri et al, 1982). However, other 
studies have suggested similar rates of 
TD in children during neuroleptic treat- 
ments (Paullson et al, 1975 and Camp 
bell et al, 1983). These patients may rep- 
resent a group of chronic disadvantaged 
youngsters at high risk of developing 
TD. This may be explained by the re- 
peated hospitalization, the high doses and 
long duration of treatment. In addition. 
these patients showed more severe psy- 
chopathology (there were no significant 
differences when the total BPRS-C score 
was considered, but the differences were 
significant when the last three severity 
levels of the BPRS-C were calculated; 
9.8k3.7 vs. 4.5 + 4.3 in TD and non - 
TD patients respectively). This severe 
psychopathology may be an expression 
of an underlying brain damage. (Breshu, 
et al, 1988). The higher incidence of ad- 
verse perinatal and neonatal events in TD 
patients than in non-TD patients could 
be explained by the multi-handicapped 
nature of the TD group. 

The last finding was particularly in- 
teresting in relation '& the risk factors 
predisposing for TD. Angle and McIntire 

(1968) have suggested that in brain- 
damaged children with abnormal birth 
history or other antecedent CNS insult, 
there is an increased sensitivity to the 
neurological complications of phenothia- 
zines. Kane et a1 (1980), addressing a 
strategy for the study of patients at high 
risk for TD, pointed out that some de- 
gree of pre-existing CNS dysfunction 
may be the most important single factor 
in producing high risk. TD patients in 
our sample were younger than non-TD 
patients, and developed TD after a rela- 
tively shorter duration, about 4 years, 
than that of adults, which is usually 6 to 
8 years (Crane, 1974). Also, these pa- 
tients continued to show the dyskinesia 
without reduction or discontinuation of 
their neuroleptics, and diagnosis of TD 
was confirmed on at least two exarnina- 
tions. 

It is believed that neonatal CNS dam- 
age often results in less functional im- 
pairment than similar damage to an 
adult. and neonatally damaged CNS 
shows greater behavioral and neurologi- 
cal plasticity. Immature organs are usu- 
ally more susceptible to injury than ma- 
ture ones (Breslau, et d, 1988) and it is 
possible that organs tend to be most sus- 
ceptible at the time of their most rapid 
growth, which in the case of the brain 
consists of the prenatal period (Takei et 
al, 1994) and the first two years or so af- 
ter birth (Rutter. 1981). There is also ev- 
idence that neonatal ischemia may be the 
most important singe factor contributing 
to the development of neurological han- 
dicap (Skov et al, 1984, Cantor et al, 
1994 a, b). 

Three of the TD patients have a his- 
tory of maternal toxemia of pregnancy. 
One patient's mother was a heroin addict 
who had the complication of a late preg- 
nancy and when the patient was a child 
he had been admitted to the hospital for 
nine months for vomiting, "colicky and 
shook all over". One child was hospital- 
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ized with the diagnosis of "failure to 
thrive" while pregnant. In one case the 
mother was a mentally retarded schizo- 
phrenic who received neuroleptics during 
pregnancy. Also, one child had a 4-6 
week premature birth with forceps deliv- 
ery, were born by forceps delivery. These 
findings cannot be explained on the basis 
of neurologically handicapped popula- 
tion, since neither developmental delay 
and neurological events variables were 
not significantly associated with TD nor 
intellectual impairment. Earlier studies, 
however, have suggested a continuum of 
reproductive causality (Pasamanick, 
1960 and 1966). Thus, it is difficult to 
draw conclusions from these findings, 
except to suggest that the presence of an 
abnormal birth history among a sub- 
group of children may indicate a patient 
at high risk for developing late compli- 
cations following long term neuroleptic 
treatment. (Campbell and Spencer, 1988, 
Faber, 1987). 

The present findings, however, ex- 
pands the current literature of the asso- 
ciated risk factors for TD, and suggest, 
the need for a more systamtic prospec- 
tive study of the risk factors associated 
with the development of TD in children 
and adolescents. Such a study should as- 
sess TD on a longitudinal basis, if pos- 
sible with discontinuation of neuroleptic 
treatment and followup for longer peri- 
ods of time. h addition, more systematic 
assessment of periantal, developmental 
and neurological adverse events is indi- 
cated. Furthermore, the search for more 
effective and safe drugs for psychiatric 
children and adolescents should continue 
(Campbell et al, 1992, Kaplan et al, 
1994). Perhaps psychophannacological 
guidelines should be established in the 
treatment of children and adolescents to 
demand trials of other non-neuroleptic 
drugs before shifting to neuroleptic med- 
ication (Biedermq, 1991,1992). 
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Dyscinetique Tardif et les ~venements Defavorables 
Perinatals 

Les auteurs out examine 61 enfants et adolescents qui out 
pris des neuroleptics pour la presence de (TD) en utilisant des 
moyens d'assessrnent standardisbs. Les resultats ont dernontrk 
qw f20%) out dtC diagnoses comme (TD). I1 existe encore une 
association claire entre les neuroleptics evenements defarora- 
bles gerinatals et developmentals. 
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