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Mental cubriormality ig a problem frequantly
encountered by = . pediatricians neurologists and
psychiatrists Increasingly, children with mental

ceubnormality have become of concern to peychiatists, social
workers and other health professiocnals as well.

This widening &rea of involvment reflects greater
recognition of the many aspects of mental subnormality fhat
pertain to the child, family and commuriity.

Commenly associated jssues include behavioural and
emotional problems of the mentally subnormal, the stresses
such a child places on the family, and the di fferent kiqu
of remediation to be considered for the child. It is,
hence, not only important problem to the affected persons,

their families, and health professionals, but also to

society at large.
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The subject of mental subrnormality is & multifacet
problem, that involves all commounity services. The
menfally subnormal individual needs extra care and special
cducational program to achieve such & state that they can
care for themselves. This certainly takes much effort,
time and money. Not only, they are not productive
economically but also the house holding expendature 'of
families with a subnormal individual is increased by about,
40% / week (Alm et al., 1986, Chetwynd, 1985, Buckle, 1984)
which is definitely & great financial load on the family
and hence the society. rRegardless the drawbacks on the
emotional balance of the family, the parents and sibilings.

Concernihg the legal viewpoint of the problem, it is
well known that such retarded individuals are easily
suggestable and led. They could be abused and turned to be
criminals. The law of almost all countries does not punish

them, which means that the society has to protect them from

being abused.



The subnormale are not only the medical professional
concern, but the whole society concern, for the sake of its
own wellfare., The prevalence of mental subrnormality of any
pupulﬁtion i at least 3% (Nelson, 1987) meaning that it is
el least 1,250,000 individual in Egypt according to the
national survey in 1984. In the study done by the center
of criminology and sociological research 1970, about the
prevalence ot mental subnormality in primary schools in
Cairo, Giza, and Haliobié it is found to be B8.74 (Samia
Atmed, 1987). Hence refering to national survey 1984 the
rnumber of schoal age mentally retarded persaons will be
about 554,494 individual. Since this problem is
accumulative, then at least a similar number is added each
S vears.

Unless we ctudy this problem, mental subnormality in
our society and plan for reducing and controlling it, we
will definitely face & drastic situation. And the first
step in studying a problem is collecting data about it and
eupplying them, even the few information to the agencies
and professionals who care and deal with mental

subnormality. If is hoped that this work may share a

little inm this concern.
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IDEF L iWEE TR O

Despite the worlk that has been done on the subject  of
mental subnormality, it i= etill confusing. Thie may be
attributed primarily to the perplexity of the problem of
mertal retardation which defeats simple coceptualization.

Mental deficiency is used interchangeably with mental
retardation. However, the World Health Organization has
recommended the use of the term mental subnormality. There
are other nomenclature which are in common use at different
areas; such as feeble-mindness in Great Britain,
oligopherenia in USSR, Scandinavianes and amentia; which 1is
recently used to refer to & terminal stage of degenerative

illness (kaplan, 1983).

In this review, the term "Mental Subnormality" is used
in place of the earlier term “"Mental Deficiency" as the
Mental Health Act of 1959 has superseded the Mental
Deficiency Act of 1927, and new definitions have been
imposed by the legal authority (Vernon,1962).

The twentieth century has witnessed & number of
significant changes in the definition of mental
subnormality. The most recent definitions reflect a

growing awareness of the negative consequence that may be



involved in mislabeling an individual.

Doll’'s Definition: (1941}

For many years the etandard definition for mental
subnormality was that of Edgar Doll. In his words; "8ix
criteria by statement or implication have been generally
coneidered essential for an adequate definition and
concept.”

There are: (1) Social incompetence

(%) due to mental subnormality

() which has been developmentally arrested

(4) which appeears at/before maturity

(5) ie constitutional in origin

(&) and is essentially incurable(Doll, 1941)

This early definition resembles the one that is.
commonly used today except for two important differences:
Doll theorized a causal link between the mental
subnormality and cocial incompetence. Today, social
incompetence is not viewed as- & necessary by-product or
result of mental subnormality. With proper training, many
mentally subnormal individuals can function efficiently and
well in their societies. In another word, if a person
ecores low 1.06. tests but has adequate social adaptation

skills, many professionals will not consider him subnormal

at all.



The .cecond difference is that Doll beleived that the
condition was incurable. With special eduacation and
training, the 1.0 scores can be increased;i.e.,the level
of the mental functioning does not necessarily remain
stable, particularly for those individuals who are only
mildly or moderately subnormal.

Grossman’s_A.A.M.D. Definition: (1972

The definition that is currently accepted by most
authorities is the one that has been adopted by the
pmerican Association of Mental Deficiency (AARMD), the @ajor
organization for professionale  on the Field of mental
subnormality.

Firet presented by Heber in 1961, it was later revised
by Grossman to read "Mental subnormality refers to
significantly subaverage general intellectual functioning
existing concurrently with deficits in adaptive behaviour,
and manifested during the developmental
period".(Grossman,1973)

Clarke_and Clarke’s Definitipne (1974):

Mental retardation has been defined as general
intellectual functioning below the range of normal,
beginning during the first 16 years of life and associated

with impairment of maturation, learning and social

ad justment.
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Maturetion refers to the rate of development of
celf-help skills in infancy and garly childhood. Learning
ie the capacity to acquire new information &nd social
ad justment refers to the indiviual’s ability to adapt
within the community to activities of adult life, imcluding
those at work and within home (Joel Herskowitz and N.Faul
Rosman, 19820 .

Thus in order to be classified as ment&ally csubnormal .
a person must be well below average in both measured
intelligence and adabtive behaviour.

{-Adaptive behaviour: i1t is an important element of
the AAMD definition, and much more weight is given to its
role in determining whether or not a person ig <cubnormal.
Thus a ¢hild can conceivably score low on a standard
intelligence test but has adequate adaptive skills. Such
adaptive skills refer to the person’s effectiveness in
social skills, communications and daily living skills and
how well the person meete the standards of personal
independance and social responsibility wpected of his oOr
her age by his or her cultural group. useful scales are
vineland Adaptive Behaviour Scale and American Association
of Mentai Deficiency Adaptive Eehaviour Scale. The
adaptive behaviour ekills are age and situation specific

and involve more than being to survive "on the street" (DSM



111 F,1987).

2-Intellectual functioning:

The phrase reubnormal general intellectual
functioning” in  the AAMD definition refers to performance
in the standardized test of intelligence that is more than
two standard deviations below the mean. For the commonly
weed teste such &S the gtanford-Rinet ot Revised
Wechsler—Intelligence Srale for Children (WI1BC~-R), and
Faufman Ascesement Battery For Children, & score of 68 or
&9 or below, Now calssifies & child as subnormal (D&M I11

R, 1987).

_social System Definition:

There ie a related viewpoint that is consistent with
the trend towards acknowledging the harmful effect of
labelling & person subnormal. The'sociologist Jane Mercer
(1973) posits that it is the individual®s social system
that determines whether or not he is subnormal. Most
mentally subnormal children, particularly the higher
functioning one, do not officially become subnormal until
they enter school, a social system that has a certain set
of expectations that some children do not meet. Such

children may not perform in a subaverage way within their

own neighbourhood.(Mercer,i??B)



_Behavioural Definition:

Some professionalse espouse & definition that reflects
a learning-theory orientation. i jou Sidney (1966),
suggests that "a subnormal individual ig one who has
limited repertory of behaviour shaped by events that
constitute hie history”

& esubnormal behaviouwr is & function of observable
social, physical and biclogical conditiones, all with the
status of independent variables. The behavioural
definition carries with it the implication that some
apparently subnormal children can be considered "normal"
when the consequences of their behaviour are appropriately
arranged o that their thinking and actions more accurately
reflect their mental abilities (Bi jou Sidney, 1966).

Conclusively, the definition of mental subnormality
requires more than the demonstration of an intellectual
inferiority or defect. it involves both the degree. and
character of the defect that results in a wholy or partly
inadequate independent social adjustment. Moreover, this

inadequecy must be demonstrated in the environment in which

the individual is expected to live.
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EFIDEMIOLOGY

1t is important to recognize that almost I% of normal
population falls 22 etardard deviations below the mean on
arny intelligence test (Nelson, 19687) . The Ffigure is much
higher than most prevalence studies have revealed, though
it would include the large number of peocple of limited
intelligence whenever come to attention of any specialized
agency for the mentally handicapped (Fendell, 1988).

0f more value is the field surveys which have combined
intelligence test scores with other social and educational
criteria. The claseic study of this kind was conducted by
F.O.Lwis, 1929, Thie study revealed: —

1~ A similar result to Kaplen,1983 close to the
figure 0.8% near to the Figure by Okasha, 1988, which
reptresents the severely mentally retarded.

2~ Higher incidence in rural area than in urban one.
This was explained by Innes et al., 1968, by that persons of
normal I.@. tend to move to cities while limited I.C. or
retarded persons remain in their rural societies.

I- For each severely retarded individual there are 4
moderately and }5 mildly retarded persons. Innes et
al, 1968, f ound that the incidence of severely and
moderately mental retarded is constant, aproximatly 0.37%

while the incidence of mild retardation is considerably
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varient. They explained that by the effect of social and
educational services provided by the community which do
influence the mild retardation, vet do not benifit either
the moderate or severe mental retardation.

4— Variable incidence with age, owing to principally

to the need to adapt to the changing environmental
circumstances. it increacses duwring school vyears and
reaches ite peak by 10 to 14 yeatrs. The incidences then

decreases in late adcolescence when the scholastic demands
are no longer an obstacle to function adequacy
(Kendell, 1988, Nelson, 1987, Eaplan, 1983).

Davie et al.1972 found a close correlation between
overcrowding, poverty, irregular unskilled employment and
edurational backwardness, which draw the attention to the
importance of the e0Cioeconomic view of mental
subnormality. Counting on the fact that &0 to 70% of
mentally retarded are of mild degree and can benifit from
environmental, social, educational and medical services
prevalence ie much influenced.

There is a marginal increase of mental retardation
among males to females 1.5 to 1. Renrose,19272 has claimed
that this would be explained on the grounds that males
intelligence is more widely distributed about the mean than

females. It is also probable that mentally retarded males
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are more likely utilise services than females, who often

can be maintained at home for & longer period with less

social distrese than men. .
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The child who is born with narmal hereditary sguipment
can =till be reduced to imbeoility by cnvirenmanital oadees
such as birth trawna, nutritional cled eoioncy dutring

childhood, education,..etc. Such cases represent about D7

1t was sesn Lhet sibilings wed apart have besn found Lo
s h oW ) markedly Tower correleatlion coefficient  than
sibilings reared together, mainly dos  to  the different
environment (Tredgold, 19471 It has also been found that &
large majority of the pupils of special schools and inmates
of institutions come from lower strata. Against thie fact,
is that the backward children af the wealthy are placed in

private schools and homes, and their number is relatively

ire of the Ffamily in the

In

emall because of the smaller
hetter educated classes. (Blater and Roth,197%).

In the UEA, the overwhelming majority of the mentally
retarded come from the lowest socio-eonomic  group. The
evact statistice are not available, but the estimates of
the frequency of mental retardation in this ssegment of the
population range between 10%4 to 20U as contrasted with 4
in the total population (Kaplan, 1983)

Due to such low socio—economic state, many medical

problems arises the mother is frequently malnourished and
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e likely to have little it any prenatal Cares

coneequently, pre-toremic and tosemic etate are seen.  The

diet lacks Lthe necessary mininuwm of vitamineg and minerals.
Fiaternal infections are breated with delay or not  at

of the mobther,

all. Alzn, uncontrol led ol abete
prematurity, all  these Jaeclors cesualiing Jrom & 1ow
SO0 L DT E DO L L slate, will  bring  about  brain dimoge
(Fasemaniclh, 1%&500 .

Af ter birth, the  baby may (RL=RVE ] o have regul ar
post-natal care: routine check-ups, immunizations, and may
suffer from many medical conditions that i were treated in
theitr course, would have been without mental inoult.

Several studies about malnutrition and mental
retardation cleared the relationship bestwesn the mental
retardatiup and substandard dietlt. (Lloyd, 197&), such as
chronic protein depletion in infante and young children
which causes irreversible mental retardation of mild to
moderate degree (Cravioto,l968).

As the Frequency of hackwardness and mentally
defectives are commoner in the lower economic and cultural
states of home, the gquestion ralised, could the low or
limited intelligence of one or both parents be responsible

for the low social state rather than itseld being the




direct ceuce of mental retardetion®

In & study done by Dennis, 1976 changes 10 the T.0. of
about 1& points over a period of & ymards Were observed
after the removal from adverse environmental conditions:
such az cruelty and neglect, which conseguently  provide

Sz

ztimuletion . end les

T
oy
"
i

less love, Jezs  albtention,
pncouragement for the chiloren in their ipitial attempls at
exploration and el supreseiong as well asz providing bad
notrition, such  phenomenon  Was called “peeudo-feeble
mindnes" (Clark, Clarik, Reinman 1958).

The prelimirnatry resulte  of  the stody conducted by
Herber and Barber 1970 at  the University of Wisconsin
indicate thet children of retarded parents can devel op
intellectually along normal lines if given an intensive

enrichment program (Herber and Garber, 1970).
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CLASSIFICAT IO

There are two popular ways in which the zubnorneles are
clascified: by the degree of ceverity and by the cause of

subnormality. Each of these has ite own advanteges and

disadvanteges, and depending wpon the orientation of the

persons or the group of professionsy  Lthe cysten of
classification chozen, e.9., behavioural, educational or
medical. 1t is not uvncommon for children to be clascified

by both methods.

(A) Classification by Severity:

One of the oldest syslems; although practical, iz to
‘claseify subnormal s into feeble-minded, imbecils and
idiots. This subdiviaion, originally devised for

administrative use only, gained value by being linked with
the mental age and intelligence quotient as assertained by
intelligence teste(Slater and Roth, 1979,

I1.0. ie below 203 persbns in whose cases, there
exists mental defectiveness of such a degree that they are

unable to guard themselves against common physical dangers.

1.0 is between 20-50; persons in those cases,

mental defectiveness, though pot ampunting to idiocy, vyet
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o

if

e €@ pronounced that thoey are incapable  of  mEn2grn

~ta

themesel ves and  thieir  atdairs, an the case of childeen o

1.0 is betwesn H0-704 persons, Lhouah their montal

defectiveness doegs notl amount Lo imbooility, yel FrELiLil e

care, Superyvision and control for their owh protection, or

for the protection of  obhers, 7. as (i the caze

children, eppear Lo be permanently incepabls of recEi ving

proper benetit from instruction in Droinary cohool .
Although  this classification is useful, the division

is arbitrary because the gradation from e level to  the
pext ie continuous.

Recently, 1673, the most general ly accepted approach Lo
classification i& to consider subnormal ity along a
continuum of degree to which the individual®s intelligence
is lowered.

The classification of the aaMD  and  the one  used

primarily Dby educators present two of the most common of

these systems.

L1)AAMD System:

Most professionals agrea to that ., the most useful

classification based on the severity is that of the AAMD .
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Thie i becouse the terms usedy; oo ld, moder ate, severe and
pi-of ourid retardation, do not cenvey the degree of negative
stereotyping thet earlier deccription (idiot, imbhecil  and

’

A

e

feeble—mindedl hae implied. They can apply univeraal
many other traits. frgitionally, they are words that are
relatively descriptive ot the funchioniig of the chila.

am clasuidying the

The DEF i1i-F 1987 adopted ihis

defectivengse into four Lypes

E17L00.0 .M ld mental retardation T, 0 s S0-55 Lo 7O

n e

to D050

TiE. 00, Moderate mental retardation 1 e 50
%18, 10., Severe mental retardation 1.0, 20-2% to I5-40
TIR.20. . Frofound mental retardation I.0.thlow 20-205
There i also a fifth zubtypey

%19, 00, Jnspecified mental retardetions which should be used

ies & strong presumption of mental retardation

T

when  ther

but the individual is intestable by standaerd intelligence
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Aleo the Egypliean Diasgnostic Manwal of Favehiatric Ricorder
127%, uveed this system with the addition of two other
categories, namalys:

01.0,..Borderline mental retardation I.OL: &8 to B2

Oivl..Mild mental retardation 1.0, 52 to &2
01,5« Moderete mental retardation 1.0.: 246 to Bi
Gl.3. . Bever mental retardebion PO, B0 Lo 30

01.4...FProfound mental retardation 1.0, below 20

01.5.. . Unepecified mental reterdation & reserved  for

|9

patiente whose intellectual functions can not be evaluated
precisely but who are recognised clearly as subnormal.

In the international classification of mental diseases &
(ICDS) the classification of mental retardation ie as

follows:

.mild mental retardation

216.0...moderate mental retardation

Zi8.1...severe mental retardation.

I1B.2...profound mental retardation.

%19.0...unspecified mental retardation.

In the draft for field trial of ICDIO by the World Health
Organization division of mental health, mental retardation

is clasified as:
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<

F70...mild mental retardation 1.0, 50-69 G-liveasra.
F71...moderate mental reterdaltion 1.6 2049 £-F years.
F72...eeverse mental retardation 1.0, 2034 It yraro.
F775. .. Frofound mental retaradation D.GL {IB} <=

F79...Unspecified mental retardation.

(2)_Educator’s Syzig
Winile not  officially sanctioned hy any official

organivation, these caltegories: goumabl ey trainehlie and

custodizal reterds have survived over the years amiding
educatore because they are particulerly priented towards
describing the educational needs of retarded children.

In general, educabla retards (EFRY  have  been
considered as those who can be taught the basic academlc
sub jecte. Whereas the program for trainsble retards (THRD

concentrates more on functional academics with emphasis on

celf-help and vocational shkille. Custodial reterds are
those who require epecial care, uvsually within an

institution, and until recently, these children were not
educated within the public school system(tirk and

Jonhnson, 1951, Kirk, 1964)
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1ii
=

A disadventage of this sy

that some cducetors have abt times Lake

literally with the resull thel some bt S N g

traineble retards were denied access Lo

aub ject within their

Intelligence test @cores afe

-2,

they can be vsed to determine erntirely
objectives for one child with an 1. G T

educable, and the othor with an

trainable.

Mental retardation and functional

Sevaerity milc

S50O-73 2550

IIQI

&y

no

]

Educability Y

Trainability gzl yes

Independent living often with

supervieion

Routine seldf-care YiES W

vocational capability often sheltered

wor kshop

‘(Joellhefgkowitz and N.Faul Rosman, 19820

4 the ceatsgories
gy
Learning
intellectual

]
enithd

21

16
oo
labelled as
academic

reasha

valid thaet

rlaserficsn as
clacsified as

m

no
no
nm,cugtudial
residential
care
limited
or none
limited

or none
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(B) Classification by cause:

Classification of mental subnormality according to
cavses ie very difficult.  Moreover, it hes sEveral «erlous
disadvantages. First, its wtilily has limited wvalus Ffor
some, particularly, special goucators, since knowledopes of
the cause is not of much help in the determination of  an
educational program  for  the child. Mental subnormality,
either idiopathic or of known causes, does not  always
differ in the behaviowral characteristics.

Second, the diagnosis of brain injury  is  nobt oas
accurate as popular opinion would imply. (Cruickshank  and
Faul, 1971) Only the most obviows cases Can be diagnossd
with certainity. The neurological procedures are etill teoo
crude to be reliable indicators of many cases of brain
damage.

One of the oldest approaches to classify the mentally
cubnormal  involves grouping  them on  the broad basis of
whether or not they owe their condition to brain damage.

At one time it was popualr to refer to exogenous and
endogenous causes. Exogenous mental subnormality referred
to cases in which the subnormaiity was due to brain injury,
whereas endogenous mental subnormality Nas.used to indicate

N

either hereditary or environmetal factors. Today, the same
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hasic differrentiation is made belween injury to the brain
on the one hand and hereditery sCnd &l indluences on the
othet, bubt the term "organic® or simply "brain injury" or

"hrain damage" has replated the term exogeniusy while the

Lerm "Lulturﬁl—familial” hes besn paed  instead o
encogEnNous. Cultural denotes the poosible infiuence  of

corial factors (e.g. ufulwlg environment) or comet il mes called
idiopathic factors and familial Lmprl ies possible genetic
factors (Elater and Roth, 1979)

Only in about 1-15%4 of ceses of mental subnormal ity
Y

can the =+ Ccause bes determined witl soms degreas of
certainity, because the lens severe the degres of

subnormality, the less likely it is that a case will be

identified, no matter what 1S, e.0.,genetic abnormality,

chromosomal disturbance, brain damage,’ environmental
deprivation“"etc. Tte influsnce will be &0 subtle that it

is hard to detect.

On the other hand, the fact that vast majoritys g5 of
the mentally eubnormal  fail into the mild classification
means fhat very little can be said about the etiology of
most cases. When the cause of @ child™s subnormality is
unknown, it is likely to be referred to as

cultural—familial retardation (kaplan, 1985, 1982 .

ol
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2t

In ALPMD terminology Lhe phrase "psychological
digadvantage" rather than “culiural-familial™ ie  uwsed  in
referring to children whose retardation is of unbnoin

2nd pinpoint

o
e

grigin. While this term does ot Goonuch mor

zation of mental subnormelity, it more cleerly

definite oa
dietinguiched the peEnetic conteribol o feom SOC1al

1983, 800 .

determinants of mental subnormalily (K




AETIOLOGY
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ERETT O TS

Gecording to the researcher™s opinion

(1) Metabolic Disorders:
-~ Defects in amino acid metaboliem.
-~ Defecte in carbohydrate metabolism.
- Defecte in lipid metabolism,

- Miscelaneous metabolic disorders.

(2) Genetic Abnormalities:

Aabnormalities of avtosomes.

- Abnormalities of sex chromosomes.
- futosomal dominant disorders.

Fecepssive or unknown genetic disorders.

(3) Prenatal Factors:

- Maternal and fetal infections (intrauterine
infections).

- Fetal irradiation.

- Prematurity.

- Seasonal and geographical variations.

- Prenatal nutrition.

- Fetal alcohol syndrom.

- Spcio~-economic factors.

- Prenatal emotional stress.




fom
-
I

1

Defects
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METABOLIC DISORDERS

-Amino_Acid Metabolism:
Fhenyl—-ketonuria. see next chapter treatable causes
Maple syrup uwrineg disease (Menke’e disease).see next
chapter treatable causes
Hartrnup disease.
Cystinuria.
Ures cycle disorderes:
¥ Citrolinuria.
¥ Hyperammonemia; types 1,11.
¥ Argino-succinic aciduria.
¥ Hyperarginemia.
¥ Hyperxornithinemia.
Hyperglycinemia.
Histidinemia.
Malabsorption of methionine.
Oasthonse disease. .
Homocystinemia.
Cystathioninemia.
Hyperprolinemia.
Tyrosinemia.
Richner Hanhart syndrome.
Hyperlysinemia.

Fseudo-hypertrophic muscular dystrophy.
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(ii) Dgfggtéwiﬂ_QEEQQDYQEQSQWMESQQQLQ

- GBalactosemia. cee next chapter treatable causes

!

Glycogen storage diseases (glycogen05ea).

Mucopo]ysaccharidoaig:
tHuwr ler gyndrome:mucopolysaccharidogi5 type 1.
PHurnter gyndrom@:mucopalyﬁaccharidosis type 11.

YSanflipo Eyndrome:mucopmlygaccharidoaia type 111.

i

Idiopathic hypoglycemia. See next chapter treatable

cansees

iiillwgéfggté,in_kLQLQ”EQEQQQLiEEi

A) Metachromatic leukodystrophy (sulphatide
lipidasis) -

E) Frogressive leukoencephalopathies.
-Schilder’™ disease.
-Erabbe’ disease.
-Feliraenes Merzbacher disease.

) Degeneration of cerebral grey mattar
(neuronal storage disease):
-Tay Sach’™s disease.
~-Sandhoff disepase.
~-Generalised gangliosidosis (BM.gangliosidosis

type 1)

~Juvenile GMI1 ganglioaidosis (GM1 gangliosidosis

type 2)
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~Juvenile GMZ gangliosidosis (GMZ ganglioeidosis
type 2)
~-Late infantile and juvenile cerebromacular

degeneration

1) Bieleschowshky syndrome.
) Spielmeyer Vogt or Hatten’ e disease.
) Fudf e disease.

- Niemann Ficlk disease.

-~ Gaucher"s disease.
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- Pseudo-hyperparathyroidism.
- ldiopathic hypercalcemia.

- Lowe syndrome.
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—Hypothyroidism. see next chapter treatable causes

(i) Abnormalities of Autosomes:

&) Aneuploidies: 21-trisomy (mongolism)
18-trisomy
13—-trisomy

22—-trisomy




b)Y Structural aberrations (deletione):

chromosomes No.4, S.

~ chromosome RNo. 7.

- chromosome NoO. 18.

- chromosomes of the D-group 135,
- ring chromosome 14.
- ring chromosome 1050.
- ring chromosome 17.

- chromosomes of the F-group.

chromosomes of the G—group.

i

- Klinefelter®s syndrome.

- Elinefelter variants.

-~ Turner’®s syndrome.

- Turner-like syndrome.

-~ Triple X syndrome.

— ¥XXX and XXXXX females.

- X-linked mental retardation.

- Fragile X syndrome.

- Martin Eell Renpenning syndrome.
- A new syndrnme.\

- Ror jeson, Forssman and Lehmann syndrome.

- Terminal deletion of Y chromosome.
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Dystrophia myotonia.

Tuberous sclerosis (Epiloia)l
- Neurofibromatosis (Von Recklinghausen®s disease).
- Huntington®s chorea.
- Sturge Weber disease.
- VYon Hippll Lindau digease.
- Arachrnodactyly (Marfan’e syndrome).
- Achondroplasia (chondrodystrophy).
- Cranio synostosis.
¥ Apert syndrome.
¥ Crouzon’s disease.
- Treacher Callins syndrome.
- Uveal colobomata, cleft lip and palate and

mental retardation.

- Hypertelorism.

-Anencephaly. ~Hydranencephaly.
~Forencephal y. ~-Microcephaly.
;Agyria and Fachygyria. ~Ataxia telaniectasia
-Agenecsis of corpus callosum. ~Carpenter syndrome
~Laurence Moon Eiedl syndrome. —Cohen syndrome.

-Frader Willi syndrome. -Norrie's disease.
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~Menkee Kinky hair syndrome. ~Cockayne’™s syndrome

~Yeroderma pigmentosum. ~Marden Walker syndrome

-Sjcgren and Lareson eyndron.

~-Boldenhar syndirome.

~Eranchial dyesplasia and mental deficiency.

—Feratoconus pesticus circumascriptus gnd mental
retardation.

- Congenital universal alopecia and mental deficiency.

- Mental retardation, short atature.

- 8chinzel BGiedion syndrome.

- Hydrocephaly see n wt chapter treatable causes.



DEFECTS IN AMINO ACID METABOLISM

This is & rare disorder, named atter the family 1in
which it was detected. 1t is transmitted by & single
rececei ve autosomal gene. The metabolic defect involves
defective intestinal absorption and renal tubul ar
reabsorption of tryptophan.

The biochemical findings include:

1- Maseive amino aciduria.

- Normal concentration of plasma amino acids,
except for tryptophan. Thie means that there
are faulty tubular reabsorption and impaired
intestinal mucosal absorption of tryptophan. As
a result, nicotinic acid synthesis is decreased

%- Increased excretion of indican and its indoxyl
derivatives.

The cutaneous photosensetivity is the main character
of this disorder. The unprotected skin becomes rough and
" with further exposure to sun it becomes red and
pellagra-like rash develops. Episodic cerebellar ataxia
may be seen together with mental deficiency. Large doses
of nicotinamide may help improving the neurologic

manifistation but not the mental retardation (Nelson,1987).




{2) Hyperalycinemia:

There are two variants of this disorder; hketotic and
non—-ketotic hyperglycinemia. In the ketotic
hyperglycinemia, there are episods of severe ketosis and
acidosis, hyperglycinemia is secondary to elevated levels
of eeveral amino acids in  blood. Clinically, there are
selzTures, mental retardation, vomiting. dehydration,
ketosie and acidosis. (Sorcano et &l,1967)

The second varietys: the non-ketotic hyperglycinemia,
which is inherited as an autosomal recessive traits,
results from a genetic deficiency of the glycine cleavege
enzyme system. Clinically, manifistations appear few days
after birth, in the 4qnm of poor feeding, difficulty in
suckling., failure to thrive, deep coma and death. In mild
cases who survive, the child suffers from mental
retardation, convulsions and spasticity.

In both forms there are severe hypergylcinemia and
hyperglycinuria. The non-ketotic form is differentiated
from the ketotic one by the high ratio between glycine in
cerebrospinal fluid and glycine in blood (Nelson,1987).

This condition is due to deficiency in the histidinase
enzyme, which is normally pFesent in the liver and skin.

It is transmitted as an autosomal recessive trait. This




enzyme is responsible for the conversion of histidine into
wrocanic acid and ite deficiency results in increased
levele of histidine in  Dblood and urine. There are also
other metabolites that are found in wine; namely imidarole

pyruvic, imidarole lactic aend imidazole acetic acide.

ol o

Imidazole pyruvio acid reascts with forric chlorice

s one o7

phenylpyruvic, miediaonosing @ kistidinomic ©f

! the

~7

ph@n‘lketunuria during scresning tests. Climicall
%

persons with hietidinemis sufier from  dmpalred speschy

retarded growth and “oma have meantal retardation
(Neleor, 19B7 and Barbare b, 1787 .

This term refers Lo at leaslt three clossly related

dicorders that are inherited in an autosomal recessive

mannet . These are: cystinosis, sulfide ortidase deficiency
and -mercaptolactate cysteine giswlfiduria. The defect

involves an absent or nonfunctioning transport system of &
group of amino arids: cysting, arginie and ornithine which
are excreted in maseive amounts in urine. Renal calculi
result from cysteine as it is the least soluble amino acid.
(Nelson, 1987) .

Mental retardation in cases of cystinuria were
recorded by Berry (1%95é) in sibilings of cases of atypical

osteogenesi s imperfecta.
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_Homocyteinemias
Homooyeheine 1€ an intermedi ary compound of meethiconine

degradation which ie normally resethylated to methioning,

It ie ordinarily not detected in  plasma  of wrine bt

defects &b different enzymallc sleps e pr oo
homooyteinemia and homocyetoinuerl é. The clescic form 16

due to deficiency of the enzyms cystathionine aynthiztase
whicrh is an autosomal recessive condition. Ite prevalences
ie 1/200,000 live birthe.

At birth the infant is normal  but  with non-specific
manifistations such as failure to thrive and developmantal

delay. At three years of age, ocular manifistations such

as ectopia lentis, severe myopilay astigmatism, glucoma and

others together with progressive mental retardation,
skeletal abnormalities resemble Marfan's syrdrone.

(Nelson, 1987%kaplan, 19687)
(6) Cystathioninemias

Cystathionine is an intermediary metabolite of
methionine degradaticn by the cystathioninase enzyme into
homoserine and cysteine. This enzyme needs vitamin B & as
a co-factor.

The condition is inherited in an auvt.osomal recessive
manner. In addition to cystathioninemia there is massive

cystathioninuria. (Nelson, 1987%kaplan, 19835
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(B) Tyrosinemia:

Thie condition is duse to the absence ot

fraction of tyrosing Lransamni Nase. The

findings resul ting are high tyrosine in

para-hydroxyphenyl pyruvie asid 0 wrine.

It is an eutosomal recessive condition.

apeart from the mental retardation, other

malformations.

drome:

This sutosomal recessive dicsorder results

[N
retardation, plasme|and plantar
herpetiform corneal ulcers. Fatients have both

and tyrosinuria.
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of which

Thie iz 2 rare autozomsl rece
only 20 petiente have been reported. It re  due  to
cedficient in the putative CHE Y complax lysine

reductase scoheropinge  dehydrogenase  system.

betogluterate

wical retardsiion, joint

It

Thore are  severe mental and phy
laxity and convul sione. Biochaemical fFindings are
hyperlysinemia, saccharopinemia, lysinuria, seccharopinuria
and homocitrulline and homoarginine in bochy Fluids,
(Nelson, 1987 .

In ite classic Fform, it ococuwrs only in boys. A
history of sex-linked inheritance is obtained in about S0%
of cases. A mild mental defect is a commonly associated
abnormality in the Duchenne Form of muscular dystrophy.
The mean I.0. of these children is about 20 peoints below
the normal mean and a frank mental defect is present in

about 20% of ceses. (Dabowitz, 1965




39

- DEFECTS IN CARBOHYDRATE METABOLISM

(1) Glycogen Storage Disease_ (CSD):

from oerangenents of

e

A ovariety of disorderse resulil
synthegis or degradation of glycogen or of its subseguent
utilation.

the one type  associated  with

Leiwi s

mental cubrormal ity Lhal wes  nmemed  after  himy Lewis

aglvoogenesis, now called GEDO. It is the Fform  in which

the basic defect i= inesbility to synthesize glycogen in
adequate amounts due to absence of activity of {the enzyme
glycogen synthetase.

The glycogen eynthetase aclivity is deficient in the
liver but npormal in muscles and both  the red and white
blood cells. Glvcogen concentration is lowi less than 2%
but not absent in the liver, and normal in the muscles.
Thie differential involvement of tissues reflects the fact
that different lsozymes of glycogen synthelase wist in
various tissues.

Clinically, early morning convulsions associated with
hypoglycemia are typical symptoms. There ig¢ an assprl ated
hyperketonemia. « The hypoglycemic convulsions and mental

retardation can be avoided if the patient is given freguent

meals rich in protein. {(Neelson, 1987)
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Mo evidence of heterozygosity waa‘dwmonﬁtrated in the
parente but presumptively it iw  an eulosomal recessive
condition (Lowis, 1763}, In & study of 2 families by Lewis
1963 and Farr 1965, the prognosis has not  beon good. In
the Firet Family, one child wa¢ significantly mentally
subnormal , while in the second family @ll fouwr childeen had
died.

(2) Mucopolysaccaridosis:
Mucopolysaccaridosis comprise & group of diseases
which have in  common, disorders i the metabolism of

mucopol ysaccharides and which are separated by genetic,

clinicel and bicchemical rharaecterietics.

mucopol ysaccharidosis type 1 (MFS 1).

gargoylism, dysostosie multiplex,

- lipochondrodystrophy.

This disorder is a metabolic disturbance which affects
both skeletal and soft tissues. Although the metabolic
disturbance is present at pbirth, yet most of the
manifistations develop slowly in the post-natal’ live

(Btrauss,1748) .
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Thers 1o hepatosplenomegaly which is regponsible  {or
the easbdominal enlergement, &as well as dwarfism, pecollar
facial Jeatures that raise the name gerogoylism, include
confluent evebrows, thick lips, large tongue and coarse

features, Hypertoloriem and hydrocephaly  are sovme  times

facial features couwld be ditferentiated

present. These
from cretiniam by  A-ray samirnation. The rediolooiocsl
findings include elongeted sella turcice, breaking of the
thoracic spines in the lateral view, byphosis, olub-shaped
lower tribs, thickening of long bones  and mis-shaped
metacarpal bones and phalanges. (Héplan§1@83)

Benda (1952, Jervis (15500, Reilly end Lindsoy (1948
have reviewsd the syndrome in detail. The disordor is
genetically determined and inherited as an autosomal
recessive traits. The basic metabolic disturbance resultl
in accumulation of abrnormal intracellular material which
affects the cells and the structure of many organs,
Substances such as dermatoid sulfete and heparitein sulfate
are Ffound in wurine and tissues as well as increased level
of gangliosides in the brain. There is also decrece

activity of -—galactosidase (Kaplan,198%).
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1t
—

= mucopclysacchridosis type 1T (MPE 1
Thie eyvndrome is cheracterised by physical and
biochemical  recemblaonce to Hurler synderoms bot with a
sl ower course, milder mental retardation  and ‘nm corneal

=5

opacities. 1t affects males only and is transmitied 2 &

ser linkg recessive trait (Haplan, v%EDL.
ippo gyndromgi

= mucopeolysaccharidosie type ITE (MRS TIIN.

Thie syndrome is inherited as an  autosomnal recessive
trait and ie characterisad by less severe somatilc
alteration but severe mental retardation. Heparitin
sulfate is AFound in urine and tissuss in large amountes.
There ig decreased activity of -galactosidacse
(Eaplan, 1983).
esch Nyhan syndrome:

The syndrome affects males and is sex-linked
recessive. It ig characterised by elevated uwric acid in
blood due to deficiency in
byp manthino»quanine~pho%phoribosylwtrans¥erase. There 15

also severe mental retardation and self-mutilating

behaviour that often leads to permenant tissue destruction.




M. B,z Allopurinol ie prescriced for improvement of the

behaviouw- only and not the mental retardation.

QL,HHE999l¥§é§§bétlgQELEWEXQE_Yll
=Batawglucouronidase deficiency.
This mucopolysaccharidmgis wae first described by Sly
et al (1977) in an infant with short ctature, skeletal
deformities. hepatosplenomegaly and mental ceubnormality. A
profound dificiency of beta-glucourinidase Was identified.
kecently, & child with MFS VII has been evaluated by
Hoyme et al {1981), .who cexhibited some features; which
were previously unrecognised as part of the syndraome:
presentation in the neonatal period, progressive joint
contructures and hydrocephaly. This supports the caoncept
that at least two forms of MFE VII exist;y an earlxﬂgpset

type and another form that presents in the second decade of
life.

This disorder is most likely to be associted with
moderate mental subnormality which does not progress Over
time. Repeated urine screening by the acid albumin
turbidity test demonestrated grossly raised acid

mucopolysaccharides (one hundred times the normal value).
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DEFECTS IN LIFPID METAEOLISM

The disease is & heriditary condition in which
csulphatide deposites, cerebroside sulfuric acid esters,
occur not only in relation to the devastated myeline of the
central and peripheral nervous systems, but &also in some
systemic organs, notably the kidneys and the gall bladder.
The metabelic lesion in this disorder appears to be caused
by & decrease in the activity of a sulfuric acid esterase.
The studies of Austin and colleagues (19673-1965 a) showed a
deficiency in arylsulfatase activity in the brain and other
tissues obtained from patients with metachromatic
leukodystrophy (Austin et al,1963-19465a) . )

A consecutive series has recently been reported by
Schutta and colleagues (1966). In 17 sibships, all without
parental consanguinity, there was a total of 18 affected
and 20 unaffected children. These findings are suggestive
of autosomal recessive inheritance (Schutta et al,1966).

Thé dicease may manifest at any time between early
infancy and adulthood (Moser, 1972). Impairment of motor
function is listed as one of the earliest signs that appear

in children. Also involved, are speech and mental

devel opment (Hagberg et al,1962).
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Furthér cource of the disease 1is charactericsed by
hypotonia, atexia, coarse tremors, paralysis of ocular
muscles and nystagmus. Impairment of vision occurs in most
children after optic nerve atrophy. The final stage is one

of decerehbrate rigidity, blindness and deafness.

=2
'n

1

(B)Progressive_Leukoencephalopathies

of several clinical

n

i

This group of dicorders coneist
syndromes, characterised by a degeneration of the cerebral
white matter, with the onset varing from infancy to
adulthood and even old age. The three variations of the
disorder are not always distinguishable from each other,
and their clasecification is based primarily on the time of
onset and the duration of illneés.

A L L N TN o E S e L

Diffuse sclerosis may occur at any age but is most

common in late childhood. Schilder’s disease may occur
eporadically. The neurologic +indings are extremely
variable; cortical blindness, optic neuritis, spastic

hemiplegia, paraparesis, cortical deafness, aphasia and
seizures have been described in the early phase. Late
manifestations include dementia and coma. Little is known
about the aetiology of the disease, the finding of raised
I1gG in the cerebrospinal fluid in such cases raises the
possibility that an autoimmune process plays an important

role (Walton,1977).
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Cerebroside lipidosis, or globoid leukodystrophy, is
transmitted orn an autosomal recessive basis. Chemical
study of white matter discloses an increased ratio of
cerebroside (ceramide galactose) to sulfatide (ceramide
galactose eulfate), but usually there is no absolute
increae in  the quantity of cerebroside (Austin, 1967).
These changes are thought to be secondary to an inherited
defect in cerebroside metabplism, with deficiéncy of
galactocerebrosidE*b-galactosidase activity (Suzuki,1971).

The illness becomes evident in early infancy with

progressive rigidity, hyper—-reflexia, eswallowing
difficulties and failure of normal motor and intellectual
development. The parents of a child with proved Krabbe's
disease should be advised that there is a 25% chance that

any subsequently born child may be affected (Nelson,1987).

e R e R A N e T S e 0T e S e 70 s S S e oS

It is one of & group of diseases named as the
Sudanophilic leukodystrophies. They drive their name from
accumulation in the white matter of breakdown products of
myelin, especially neutral fats, which stain positively
with Sudan stains (Norman, 1966).

It is transmitted by sex—-linked recessive inheritance.
The onset is in infancy with nystagmus and head nodding
followed by progressive gtaxia, spasticity and
chorecathetosis. Frogression is sléw, with survival into

adul thood (Norman et al,19é66).




Infantile cerebromuscular degeneration is by far the
most common of the gangliosidosis. It is most freguently
met with among children of Eastern Euwropean Jewish. It is
tranemitted on an autosomal recessive basis. The basic
defect is virtual absence of the erzyme hexosaminidase from
all body tissues which results in marked accumulation of
GMZ gliosides in all neurones, including those in the
peripheral autonomic nervous system. Neuronal degeneration
and gliosig are marked in infants who survive for several
years (Kaplan, 1983).

it is also transmitted on an autosomal recessive
basis, but it occurs in non-jewish children. The defect is
absence of the enzyme hexo-amidase A and B. The enzymatic
defect leads to the accumulation of GM ganglioside and
globoside. The outcome is the same as Tay-Sach’'s disease

(Kaplan, 1983).

(GM1, gangliosidoeis type 1)
It is transmitted on an autosomal recessive basis.
The defect is absence of RE-galactoside AR and C. The
-

disorder starts in utero or in early infancy. There are «

forms. Type I, also known as peeudo-Hurler’s disease,
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and type 11. In type 11, progreseive mental retardation,
pften with convulsions, begins at about 8-16 months of age
and & cherry red espot is usually present  but bony
abriormalities are present eand there is no enlargement of

the liver or spleen as in type I (Kaplan,1983).

jze

4-Juvenile GM1_gangliozidosis
(GM1 gangliocsidosis type &)
Tt ie tranesmitted on an autesomal ressive basis. The
defect ie eabsence of b galactosidese B and C. This is &
more lowly progressive dicorder, characterized by the
onset of pschomotor deterioration at about one year of age

and progresing to spastic quadroplegia with a fatal outcome

betwen 3 and 10 years of age (Kaplan,1983).

(GM2 gangliosidosie type 3)

I+ is transmitted on an autosomal recessive basis.

The defect is partial deficiency of hexo-amidase A. It
starts between 2-6 vyears of age leading to mental
deterioration, ataxia, spasticity and seizures

(kaplan, 19B3).
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This group of disorders represent a variety of
disorders in which there is progressive mental
deterioration and loss of visual function. They are all
transmitted by an autosomal recessive gene. They differ as

regards the age of onset (Kaplan,1985).
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The oneet di¢  between ages 1 and 2 years in the late
infentile ‘form (Fielschowsly syndrome) and is usually
between 5 and 7 years in  the more common juvenile for
(Spielmeyer Vogt and Batten’e disease). In the rerg adult
variety (Kuf's disease) the onset is after the age of 15
year .

411 these disorders should be suspected in & child
with the combination of progressive visual lose, sglizures

and mental deterioration (Kaplan,l1983).

N
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order ie tranemitted on an autosomal recessive
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basie and ie characterised by storage afsphingomyelin in
the cells of the reticulo-endothelial Syst;m: liver and
spleen and some times in neurones. 1t is due to reduced
activity of a sphingomeylin. Clinically, there are
developmental arrest, mental regression,
hepato—splenomegély; hence abdominal enl argement, and
anemia. A cherry red spot similar to that in Tay—-8ach®'s

disease as well as spasticity are also present. There 1is

no known treatment (Nelson,1987, Kaplan,19835).
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Thie rare disease is usually due to an autosomal
recessive gene. There is storage of cereroside in the
celle of the reticulo-endothelial esystem and neurones. It
is due to deficiency of enzymes, mainly glucocerebrosidacse.
There are two forms: The infantile one is characterised by
progressive mental deterioration, developmental arrest,
hepato-spleno—megaly and abdominal enlargement. It is
usually fatal before the end of the firet year of life, The
juvenile +Drm.15 chronic and of insidious onset, before the
age of 10 vears and with 'lese or no CNS involvement, but

physical handicaps is & prominant feature (Nelson,l1987).
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DEFECTS IN CALCIUM METABOLISM

Fseudohypoparaethyroidism:
(Albright®s Hereditary Oeteodystrophy)

In this syndrome, in contrast with the situation in
idiopathic hypothyroidism, parathyroid glands are normal or
hyperplastic histologically. and they can synthesis and
secrete parathormone. The primary defect ie a failure of
the end organ, particularly the kidney and skeleton, to
respond to parathormone.Administration of parathormone
faile to raise the serum level of calcium or to lower the
level of phosphorus (Frame et al,1972).

Mental retardation is common. The disorder has been

regarded as X-linked dominant, but females appear to be

more severely affected than males.

ldiopathic Hypercalcemia:
Thie syndrome comprises hypercalcemia. "elfin"
facies, mental retardation, hypertension and

nephrocalcinosis in its most severe form.

The disease represents chronic vitamin D intoxication
resulting from variable individual tolerance to the sterol.
1t appears that vitamin D in excess of the individual's

tolerance produces a variety of aberrations in form
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(vascular, growth and mental retardation). The nature and
extent of the lesions produced and their reversibility
depend on the time of exposure to the agent. Early severe
damage may cause permanent morphologic changes which remain

after recovery from hypercalcemia.

Thie rare affliction is chracterised by mental
retardation, glaucoma, organic aciduria, amino~aciduria and
diminished renal production of ammonia. Some patients have
metabolic acidosis and rickets. Large doses of vitamin D
are ineffective unless calcium and sodium supplements are
also provided. It is inherited in a sex-linked partially

dominant pattern (Lowe et al,1932).



MISCELLANEOUS

KERNICTERUS

(Eilirubin Encephalopathy)

Thie i a& newroloogic syndrome resulting from the
deposition of uncon jugeated hilirubin in the basal ganglia,
cerebellum and brain stem, fregquently resultiné in cerebral
paley, merntal retardation and hearing defect.
Erythroblastosis fetalie ie the most common cause of
non—-physioclogic jaundice. Other factors such as neonatal
seEpsis, glucose-6-phosphate dehydrogenase deficiency.,
prematurity, vitamin K administration, sulfonamide,
salicylates, some antibiotics, caffeine and sodium benzoate
may all result in indirect hyperbilirubinaemia
{(Kaplan, 1283) .

1t seldom develops unless the blood level of indirect
bilirubin exceeds 20 mg/dl. Jaundice usually begins
shortly atter pirth and becomes progressively more
ertensive, lpading to hepatosplenomegaly, apathy,
neurologiacl signs in the form of rigidity, inactivity,
high pitch or feeble cory .and poor Moro's reflex

(aplan, 1983) .



In exceptional circunstances, kernicterus in premature
infants with serum bilirubin concentration as low as  9-12

mo/dl haz  been associated with an apparenitly cumulative

effect of & number of Jactors. These ares prematurity,
hemolysis, asphyzie, acidosis, increased non-estrified

it}

fatty avide (NEFA), hypercsmolerity, cold stress, decreased
SErum albumin, hypoglyvoemia, infection and male sex
(Brow (19733,

Reliable estimates of the freguency of the clinical
syndrome are not available beceuse of the wide spectrum of
manifistations. Overt neurclogical signs have a grave
prognoss; 75% or more of such infants die, and BOY of the
affected survivors have bilateral choreo-athetosis with

involuntary muscle spasm.




ABENORMALITIES OF AUTOSOMES

suploidy:

The degree of mental retardation is usually more
cevere in sutosomal aberratione, while it ise milder in
cen—-1linked chromosome aberrations.

i-Mongoligm:

(Down® e Syndrome)

The moct common and best known chromosomal syndrome is
?1-trisomy. Ite causes still remain obscure, despite a
plethora of theories and hypotheses, it may be due to
either ocne of the following three chromosomal
abrnormalities:

a.Approximately 92.5% of all children with Down®s

syndrome have primary trisomy 21 (three 21

chromosomes). A non-disjunction during miosis,

occurring for yet unknown re&sons, is held
responssible.

b.4.5% have a_traslocation Down®s syndrome, where

i

there i a fusion of two chromosomes,mostly 21 and
15. Unlike trisomy 21, it is usually inherited,and
the translocation may be found in unaffected parents
and siblings (Kaplan,1983).

c.?.7% have_mosaicism, where a non—disjunction occurs
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atter fertilisation in any cell division.Both normal
and trieomic cells are found in various tissues
(Girand et al,1975).

Two per cent of all children with Down’s syndrome have
a G/G type of translocation, most of these are 21q/21q.
About 4% of theee are familial; one parent is found to be a
balanced translocation carrier. The remaining 6% are
presumably de novo tranelocations in that the chromosomes
of the parents are normal (garver et al,1982).

Fiochemical studies in Down’s syndrome have revealed
increased levels of galactose—1~ph05phate uridyl
transferase, and of acid and alkaline phosphatase, elevated
activity of glucose-6-phosphate dehydrogenase and
s5-nucleotidase, and diminished blood sergtonine levels.
Those abnormalities were found only in the trisomic type of
the syndrome. The enzyme levels were in the high normal
range in the translocation type. Riochemical findings
suggest that the surplus genetic material in Moﬁgolism
results in‘ a derangement of genetic homeeostasis involving

many genes or gene complexes (laplan, 1983)

There is an agreement that one of the ma jor
predisposing factors is the age of the mother. The

incidence for mothers younger than 25 years is 1/2,000,
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wheres i1 de 17100 {or motheres between 40-44 vears old.
For motherc of 45 years, it is 1/50,

A recent study in Manitoba has reported almost & 70%
increase in Down’e syndrome live birthe to mothers aging 325
years and over, but no change for under 35 years in the

period 1970-1974 compared to 19651949 (Evans et al, 1978 .

Flzo i NMew  Yorl: State, the etandardised rate of
Down’ e syndrome in live births to women of 28 years of age
and over, reported on birth cerificetes, increased 204 in
1970 and later vyears compared to rates in 1965 and 1969
{Hoolk and Cross, 1981).

There hae been recent renewal of interest in the
possibility that older fathers might be at higher risk of
producing babies with Down’s syndrome. There appears to be
an increased risk of 20-20% of Down's syndrome associated
with older fathersy more than 50 vyears independant of
maternal age effect (Erickson et al,1981).

To compare the risk associated with mothers of the age
of 40 and over, it is abou& 0.13% higher than that of those
under 40, When recurrence is considered, two posesible
pxplanations for an increase in the risk of a second child
with regular Down’ s syndrome; an inherited predisposition
to non—disjunction and the ocourrence of trisomy 21 in

mosaicism in one of the parents (Hamerton et al,1961).




In cases of tranelocation, the ratio of the number of
sibs fournd affected to the number expected is much
influenced Ey the age of motherse at the birth of the index
patient. |

Yourig mothers with children with Down’s syndrome, but
rarely older mothers, will have a high riek of & second
affected child because either they or their parents have a
chromosome abnormality (Carter et al,1961).

With de novo 21g/21q translocation, the risk of
reccurrence of Down's syndrome is persumed to be low
probably less fthan 1/100 (Schmidt et al,1977). However,
after the birth of a child with a de novo 2ig/2lq
translocation Down’s syndrome, there can be a eignificant
risk of a second affected child, even when the cytogenic
studies of the parents were normal (Chgver et &l,1982).

G trisomy has been observed with a relatively high
frequency among abortuses, and these have recently been
shown by banding studies to be mainly 21 trisomies
(Nelson, 1987) .

Mental retardation is the overriding feature of Down’s
syndrome. The majority of patienté belong to the
moderately and severely retarded groups, with only a

minority having an I.0. S0. Mental development seems to
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progress  normelly 4rom birth to & monthe of age. g
scores gradually decrease {rom near normal at 1 year to
about ZI0 =l older ages. 1t could be the infantile tests
that do neot reveal the full  extent of the defect which
becomes  manifest  when more sofisticated tests are used in
garly childhood (Kaplan, 1985 and 1983).

Life expectancy used to be 12 years, with the advent
of antiticotics few vyoung patients succumb to infections,
but most of them do not live beyond the &age of 40, when
they already have many signs of senescetence.

LSyndrome

e

(E Syndrome,Edwarr-d Syndome)
This is the second most common autosomal aberration.
Its frequency is 1/500 live births. There is proponderance

of women, 80%:; the sex ratio being one male to four

females. As  with 2i-trisomy, late maternal age is
etiologically important. X—-ray irradiation of gonads

before conception has been suggested as a causative factor
(Kaplan, 1983).

The syndrome has been of sporadic occurrance, it
usually leads to death in early infancy, the oldest known
patient being 15 vyears of age. Trisomy 1{B-syndrome,

results in a characteristic pattern of multiple congenital
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anomalies, of which, apparernt mental retardation with
moderate hypertonicity, Jlow set malformed ears, emall
mandible, flextion deformity of the fingers with the index
finger overlying the third finger, constitute the most
prominent clinical abriormalities (Smith et &l1,1983).

I-1Z driscmy Syndrome:

(D Syndrome, Fatan Syndrmﬁe, Holoprosencephaly)

The incidence of thie syndrome is in the range of 1 in
5,000 or less. Most patiente die in the first year of
life, at least one is knownbto be alive at the age of 10.
There ie no significant difference in the sex ratio and
there ie an elevation of the average maternal age
(Neleson, 1987).

Tramslocationg of chromosomes 13 have been more
frequently reported than those of number 18 (Nelson,1987).

Trisomy 1% is characterised by rudimentary olfactory
lobe, low set ears, cleft palate and lip, sloping forehead,
single transverse palmar Crease, polydactyly and abnormal

dermal patterns. The patients are mentally retarded and

often have minor motor seizures and apneic spells

(Kaplan, 1983).




-
-

4-22 _Tricony Syndronsi

an je a rare cliniocsl syndroms which has now

Trisomy 22 &
begun to merge. It ocoure inm e lessor Treguency than 21
trisomy which may be due to & lessor susceptibility to
2 pompered to i

non-disjunction of chrombsome <o

Tricomy 22 cheractoeristice are  menatl and  crowth

retardation, microcephaly, micrognethila, precuricalar skin

tags, appendages and/or sinus, low st and/or malformed

ears, cleft palate, congenital heart disease and malfcrmed

lower extremeties (Helson, 19870 .

1-Chromosomnes _Nog_ 4 and Sz

(4p— and Sp-— Syndromes)

The best known syndrome is cri—-du-chat syndrome (Sp—).

it is so named because the cry of affected infants

resembles that of a kitten and is characterised by " high

pitch and tense phonation. This typical cry tends to

disappear in late infancy. PMost cases arice sporadicelly,

but a few reports of reciprocal trenslocation in & parent

have been recorded. Ring chromosomes with loss of material

from both ends also produce the same syndrome

(Nelson, 1987).




The small deletion of the mid portion of Lthe Spid band

in

ie coneldered to be the phenoiypically rolew
the synderoms (Nisbuhe, 19781,
Fatients with dp-)y  ere wmuch more  relarded  and

N

verely meldformed  and do  not have  Lhe  lypicel o

(Heleon, 1987,

There i& a2 case reported by HoPivers ob ool Lo be o de
novo ohromosomal deletion., The clinical picturs wae fairly
typical of the cri-du-chat, bult on cyltogenetic analywis an

[

peripheral blood lymphooytes of the ceswe, the oy v

interpretad a5 By XY i (5, del (gtu- =2 eplS-rqels

ang deletion of the pld bandg

(inversion of centric segmel
also  two precentric breaiks, one loceted st the proxinal
edge of plS and the other at R AL Rivera, et al, 1%B7}.
(Fartial Monosomy 7g Syndeome)
Several patients have been reported with interstitial
dgeletions of the mid portion of the long érm of chromosome
number 7. All the patients =0 far rveported, heve been

females which raise the poscibility of lethality in males.
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Alihouoh  Lhe affecied patients fove beer o3l mentally
retarded and have had several ahnormalities in common, such
as epilepsy, hypo- o hyper-tonia, eatly swallowing and

Lourern and

feeding problems and 1large mowth, their facial {fe
genetral  appearance  are not  esusdicisntly distinctive to
constitubte an easily recognisable clinical eyndeome.

Coveral of those patients have been gencriben as

having en abnormal ory which may Lo correlatod with the g3l
gegment which was involwved in ali the Ghbueslo et

al, 1962).

Z-Chrompeome Mo, 1€3

(18p~ and 18- Syndrome)

Deletion of chromoscme No. 18 tekes three formes:

~loes of the entire short armg 18p—,

-loss of part of the long armg 18g~, end

—deletion of both ends to form a ring; r1e2.

Fatients with 18p— are phenotypically extremsly variable.
A few have been severely affected. With arhinenencephaly,
cyclopia or cleft lip and palate, bul most have only minor
congenital anomalies and are only moaerately retarded. It
may reﬁemble Turner®s syndroma.

On the other hand, children with 18- are severely
retarded and have more characteristic malformations as
microcephaly, ophthalmologic defects, carp-shaped mouth,
apparent protruding mandible, atretic easr canal and
super—numery ribs. Children wifh a ring chromosome 168 have

phenotypic features of both short and long arm deletion.
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The ¢yndrome 18p- ig the only atructural abnormality

of the chromosome in which late maternal age appears to be

important (Neleon, 1987) .

Lose of a part of the long arm of 2 0 chromosoms  hasg
been paported in a Lo pabtients. The phenobtypic
similaritiss ar€ cuch  that involvemsnt  of the © 8 INE

chromosome 12g- 18 suspected. Bavaers mental retardation i

present with failure to thrive (Heleon, 1987,
Ring chromosome 1% has been reported freguently and is
of a

rharactaerised both by multiple external malformations

fairly characteristic pattern and by mental retardation

(Burano et al,1971).

The major features of the ring chromosome 14 syndrome,

which has been described in 6 girley include severe mantal

retardation, & disorder of skin manifestations, seizures

and dysmorphic features as flat pcciput, epicanthal folds,

downward slanting eyes, flat nasal bridge, up—-turned most

ribs, short neck and large low et ears (Gchmidt et

al, 1981).
Ring 14 chromosome cases have been all described in

severely mentally retarded females and so far one case has

been reported in males., It is believed and concluded that

the ring chromosome must be & de novo structural

rearangement. (Riley et al,1981).
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crattered wvitiliginous gpote over the legs, buttooks

and abdomen, as well &€ multiple hypmrwpigmentad spots in

cenjunction  with peychomotor pelay and saevere refractory

characteristic of tuberous arleronl S.

Gl JLTEE, Qe

However, the dysmorphic festures of the ring chroaosome 14

syndrome are not found in patients with tuberous sclerosie,

partioulat

and ey’ alert the pediatrician to  thie
chromosome abrnormality (Sehmide et al, 19817,

Fing Chromosome 1o

In the two reports of ting chromosome 15 (Fujita et

al, 18978 and Wieniewishki et al, 1980 there wers only slight

mental reterdation with short stature.

This is a new emerging syndrome. The patients have

mental retardationy chort stature, low weight, hypo—tonia,

micro—cephaly, SRILIUreS, hydrocephalus and abnormal

dermatoglyphs. The variation in clinical findings among

these patients may be explained by @& difference in the

break points on chromosome 17 Trensmission of a ring

chromosome 17 from father to SOn wWas alsn described

(Carpenter et al,1%81).
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ahite

Deletion compatible  with life may often bo too =mal l

to be identified unlese & ring  ism  Aformed. Foogroup

aberrations were firct reported only in studies of oborted

material and patients with bleood dyscrasias. A few

patients with szevere mental retardation and Fogroup

deletion have now bheen deorribed (Melsorn, 19871,

Pt .
O

Two svpdromes are begining Lo emairge. Comman olinical

signs are retarded development, Fryper—toni a, epicanthic

folds, large and low set ears, broad and prominent nasel

bridge, high arched palate, micrognathia and micro-cephaly

or dolichocephaly.
Fatients with (22 appear to be more ceverely

retarded than those with r(21), but the formers have fewsat

physical signs. Also differences in dermateglyphics have

been noted (MNelson, 1987).
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ABNORMALITIES OF SEX CHROMOSOMES

Te Syndromes

-
Vs s B e Snee

¥

Approximately 1 in 750 newborn  male has  an  XXY
complement. ficcordi ngly, Flinefeltor’s syndromne is
slightly more common than Down’s syndroms. The incidence
ie about 17 among the mentally retarded, preferentially

among patients with T.0. above 50 (NMelson, 1987).

-

tern; thers i1s &

0z

The karyotype usually shcws an XXY p
darkly stained Earr chromatin body on the nuclear membt ane
of the cells. This is a femele nucleus pattern dependant
on having & double set of ¥ chromosome,  d.e.y XX, one  of
which igs genetically active and the other is inactive ond
constitutes the nuclear sex chromatin body or Bart’e body
(aplan, 1987%) .

The chromosomal aberration may result from meiotic

non-disjunction of an X chromosome guring paternal
gametogenesis or From mitotic non-digjunction in the

zygote. Increased maternal age is a predisposing factor to
meiotic non—disjunction and hence to this syndrome
(Neleon, 19687). Some patients have a mosaic pattern with
leses marked features. At  puberty there is testicul ar
atrophy and signs of feminisation. The degree of mental
retardation may vary from mild to severe, but many patients
have normal intelligence. Fatients ot superior

intelligence are on the record (Slater and Roth, 1979).
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Z-Veriznty pf Klinefelle

When the numbet

overe, the degree of

clinical manifestations are Mo e

the impairment oY virilisation are

mental retardation and

greater. Indeed, the rare YXXXY wvariant is sufficiently

dietinctive to be detected in childhood. ff4ected patients

are  severely ratarded, Doedecie suggestive  of Lown® e
gyndrome  ars  Common. The wmossic patterns PNANLENTEY

XXXY/ZXXEXY/XXXEXY and YENY AXNXEYZNXNRYY  have aleo been
observed. Fatients with XXXY geynchromne o with mosaic
patterns with only XX¥ chromosomes btend Lo have leso
ateneive changes (Melson, 1987 ) .

I-Turner’s Syndrome:

(Ovarian dysgenesis)

Fatients with Turner’s syndrome have & single X
chromosome. They have a 4&, XO chromosomal constitution,
the X chromosome is more often maternal than paternal, but
unlike the situation in Elinefelter’s syndrome, maternal
age do=s not influence the occurrence of Turner’s syndrome.
Most cases probably arise from non-disjunction or anaphase
lag in the zygote.

The X0 disorder occurs in about 1 in 3,000 live born
females. It appears that the majority (994 of all XoO
conception is aborted. A large prospective study found

evidence for a seasonal pattern; two thirds of all births

with non-disjunction occurring between May and October.
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Moc al L em (KRN aintiricl patients with Turner’s
syndr ome cﬁnmtitutea onY of cagest @ proportion higher than
with any other sneploid etate. Other types of mosal s,
such az iso-ohromosomne for the long arfg deletion of the

Py

short arm and rings of the X chromosofg ars mpuch less
common (Nelson, 1987).
X chromosomal conctitution 1€ csenciated wilth femalea

;
5

.

bodily sex, inadequate peniteal developrent and eterilil

2

not uswally with mental retardation (&1 star and toth, 19790 .

The term "male Turner syndroma" has been opplied Lo

males who resemble females with Turner’s syndrome in

respect to cartain anomalies which Qoo in both
conditions. These boys have '& normal karyolypes Gby XY
Moreover, this syndrome OCours in girls with normal

Laryotypes of 46, XX, The phenotype differs from that of &
true Turner®s syndrome in the following aspecta:

1-Mental retardation is much more common.

i

~_The cardiac defect ie most often & pulmonary valve
stenosis or atrial septal defect,whereas
coarctation of aorta is rare; the reverse situation
is seen in the true Turner’ s syndrome.

I-There is a wide spectfum of gonadal defects varying

from severe deficiency to apparently normal sexual

development.
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The disorder ie helerogeniiit, councelling iz therefore

difficult (Neleon, 19877,
S-Triple X Syndrome:s
The XXX chromosomnal ronetitution is the most freguent

¥ chromosomal abnormality in females, oscurring 1n almost 1

in 1000 live born females. Affected infants are usually

not recogniesd. Fast erperients with YYY semzles hag  besn
hiased, @l N most paltisntyg were  found  among tho

inctitutionalised mental ly retarded. fiffected aoult

females have been found, hwever, who are completely normal
including having normal fertility. of a group of nine
triple X females, identified at birth, only OnNE wWas clearly

retarded at a year of age (Nelson, 196870 .

About 17 Ffemales with XX¥EY and six  with XXRXNX
chromosomes have been described. A1l were mentally

retarded, except for one of the XXXX girls.

Commonly associated defects are epicanthal folds,
hyper—tolerism, clinodactyli, simian crease, radio—ulnar
synostosis and congenital heart disease (Nelson, 1987 .

7-¥-linked Mental Retardation

A I R e e

It has long been known that there are more men than
women affected by non—épeuific mental retaerdation.
Davidson (1973) first suggested that X—-linked genes should
be considered in the aetiology of non-specific mental
retardation as a whole, but it was Turner and Turner (1974)

who stressed the importance of thie.
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In 1549 Lubs deccribed Lhe PITE N of a
marker—Y-chromosome in affected males  who helong to &
family whose pedigree indicated ¥-linked mental

retardation.

Sutherland (1977) chowed that this marker was in AJact
a Ffragile site pecurring et band a7 or g2B of the X
chromosome. Further etudies showed that not all malez with

what is apparently Y--1linked mental reterdation have this

fragile site on the XM OmoOSome . flen, it must be
stressed that the absence ot  the fragile site does not
wolude YX-linkage (Perry, 1981).

There appears to be at least three distinot forms of
X-linked mental retardation that ocour within families and
may or may not be allelic, that is to a3y variants at the
same locus (Berry, 1981):

1~-Bovys witg the marker X-—chromosome do not have

dysmorphic features and were priginally described as

being of average height, with head circumference
tending to be above the maan, large lowetr jJaws and
blue eyes. A specific recent finding is macro-
orchidism. Mental retardation ranges from severe to

mild (Turner et al, 1980).

s-Members of families who do not show the marker X-

chromosome, have clinidal features which can only be

distinguished from the above by the absence of

macro-orchidism.
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-0 zeparaete syndrome, in which effected individuale
tend to heve micro-cephaly and small testes are mare
severely retarded and do not show the marker
¥—chromosone (Fox et al, 1960,

Thess findings are in contrazi with those of

Jacobe® (197%9) who studied six Y-linkeos femilies, in  three

of  thess, il the affected mzles hed the fragile site but

rone hed testicular enl ercement, and Lhe  one family with

tecticular enlargement had 0o fragile site. Howevor, in

hed

"

these oix families, testicular size was nobt eslebli
with the orchidometer.

Fecent studies in Britieh Clumbia (Herbts et al, 19802
gave an incidence of at least 1.B3 in 1,000 meles for
¥-linked non-specific mental retardation. So, this may be

second only to Down’s syndrome prevelence.

The fragile X syndirome had recently been recognised to

be & COMMON CaRUSE of mental retardation. It included a

chromosomal fragile site at Yq2?7 ot Xqze and
macro—orchidism (Carpenter, 15822 . The Fact thaet the

syndrome of mental retardation with macro-orchidism and of
mental retardation with marker chromosome of fragile site
XqQ27-28 were one and the same, Was eztablished by Turner et

al (1978, Sutherland and Ashforth (1979} and Howard-Feeble

and Stoddard (1979).
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Frrom Lthe male edcess they estimated that X-linked

inheritance could account  for  ohe fidet of non-specific

montal retardation in male cubjects. The frequency of

y—-linked mental retardation was estimated to be about 1.83

per 1,000 male subjects and the marker X-chromosome Was

coneidered Lo account for  held of theass (0092 petr 1,000
male subjects) (Townes, 1982,

£ dediciency in

Howsver, the delineation o mental

fragile X gyndrome has not  been easy, since different

results have been reported by various investigators.

Gustavon et al (19B1) concluded that only 2374 of males were

caverely retarded and the majority (73%4) have an I.0.

between 50-70. 0On the other hand, Frijns (154 found theat

95% of male had an I.C. below S0.
Lubs (19&%) initially proposed three possible

explanations to account Ffor the associetion of marker

X-chrmosome and mental retardationst
1-A recessive allele closely linked to the secondary
constriction.

=»~fon effect of the secondary constriction itself.

- variable deletion at the site of congtriction

during pregnancy.

There was no suggestion from the data of Carpenter et

al (1982) that the increasing age of the female increases

the frequency of the fragile X syndrome although others as

Jacobs et al (1980) have noted suth an effect.




74

Thers are reporte of males with fragile ¥ bol with no

mecro-orohidism (Turner et al, 1580 and Partin et 21, 1980 .
Aleo, thers may be another mentel retardation syndrome
aseociated with maecro—orchidien without the exprecssion of
the AFragile X-chromosoms (Carpenter el al, 1982 and Webb et

al, 198%) .

Irn the investigation done by Webb et al (1988 the

most important result wae finpding & range of intelltectual
capacity in female carriers of the fra. () (27 with  the
moet extreme being severely retearded.

Gerald (19803 suggestad that the severity of
expression of mentel retardation in thoee Ffemales woight
depend directly on the cellﬁlar expression of such
abnormality. Veenema et al (1987  through studying the
cytogenic and clinical data has proved that the more the
cellular expression of fra. () in tissues the mnore severe
the picture is. The expression of the fragile site on the
¥ chromosome has been shown to be highly dependent on the
culture conditions (Sutherland,1977). A part from slightly
alkaline pH optimum and & few serum content, the main
factor necessary for the expression of the fragile site is
culture medium deficiency of Folic ecid and thymidine.
Also, the folic acid antagonist methotrexate (MTX) enhances

the expression (Tommerup el al,1%E81).




8-Martin-Bell-Renpenning Syndrone:

Thie is a defined disorder which includes <everely
Fetarded meles of normal appearance and normal staturea,
They have no physical, molor o behaviouwr abnormalities.
They often heve rather long faces and large ears. It has
also been reported that enlarged testes, ocowrring in  both

repniated feature

pre and post-pubertal malew, Are @lso an
of the syndrome (Turner el al, 19 S .
A1l  subjects with Renpenning syndeome care e &

fragile X qZ7-28 chromosome in more than 4% of their blood
lymphocytes. A female age effect waz ohserved and one
possible carrier of Renpenning syndrome exhibited the
fragile X in 10% of her lymphocytes but was alzo mentally

retarded (Froops and Webb,181).

?:X:llﬂEEQ_ﬁx&gggﬂéélﬁmaﬁyjégigjég;i@;ﬂﬁﬂiélnﬂgiéﬂééﬁlgﬁi
Short_Stature_and ObesitysA New Syndromer

This syndrome is consistent with an X-1linked recessive

trait, with little variability in ites expression. The
ma jor findings are mpet likely the result of a

developmental anomaly of the central nervous system with
involvement of the hypothalamus. The endocrine evaluation
and the histologic findings of the testes are congistent
with partial hypogeonadotropic hypogonadism and exclude the
possibility of primary testicular failure (Vasquez et

al,197%).
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10-Bor jeson.Foreman_and_Lehmann_Syndeome:

The major Findings distinguishing this syndrome {from
the previous one include:

1-The severe degres of mental retardation and the

protrected seizure disorder pbserved in all the

affected males.

2=The moderate degree 04.m&ntal retardetion observed

aleo in three female members of the kindred.

1
58

I-The relelively egarly death of two of the retarde

males.

4-The peculiar faciesywith excessive subcutanecus fat
on the face,narrow palpebral fissures and lerge ears.

5-The endocrine abnormalities including dwarfism,

hyalinisation of the seminiferous tubules and & low

wrinary 17-ketosteroids.

The authers suggested that thia syndrome is
transmitted by an X-linked recessive mutant gene. Eut the
pattern of inheritence, however, as suggested by Vasquer
(1979 appears to be X-linked domi nant for mental
retardation.
11-FPartial X Chromosome Duplicatign:

A mentally retarded male patient with a structurally
abnormal X chromosome is treported; the karyotype being 46,
dir dup.(X)(p11.2~bp21.2)Y.‘ In the normal mother a similar
X chromosome duplication was found which was preferentiélly

inactivated.
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ed that recombination tool place

The Findings  dndics

at meternal meiosis (Nielewen afd ,amghjaﬁw;qu*"u The:
functional  dieomy of active ¥ chromosome materiel may
explain the clinical picture in the repoted patient with X

duplication and & normal Y chi Omosome.

-

She

Y

W

MO SR

i
¢
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A rhild with a terminal deletion of the long arm of
the Y chromosome (Ygq-) presented with marked live do
reticulosis, enub  nose, micro-cephaly, short stature and
other dysmorphic features. He was profoundly mentally
retarded (Fodruch et al, 1962) .

Mozt of the patients with (Yg~) have been reported as

having dysmorphic features, mental retardation  end short
stature. in only one of these, WwWas the Yg- familial.

There is no information in the newborn surveys whether the
small Y chromosome wWas & familial inheritant variation
(Yg-variant) or & true terminal deletion of the long arm of

a Y chromosome (Ygq—) (Fodruch et al, 1982 .




AUTOSOMAL DOMINANT DISORDERS

These anomalies are deotermined by €ingle dominant
genes of variable eupreseivity and penelrance, thet vary in
frequency. The clinical picture varies greatly and mild
forms, with minimal signs and mild mental retardation,  are
often sean. In addition to cerebral defects, ectodermal,
vieceral and ckeletal anomalies ere involved.
1-Dystrophia Hyotonicas

This illness is transmitited on an autosomal dominant
basis and is characterised by wasting and weakness of

muscles of the wtremities, face, jaw and necl, all

symptoms psually appear in young adults, but devel opmental

delay is noted later in infancys; including mantal
retardationg which ranges from moderate to severe

(Dubowitz, 1965) .
Z:IHQEEQQE*EQLJKQﬁiﬁniggllgiéli

This disorder, & major cause of mental defect and of
intractable convulsions, is inherited as a dominant trait,
with wide variation in prpression, probably due to the
irregularity of the abnormal gene or to the influence of
additional modifying gene(Kaplan,l?EE). .

The skin lesion consists of sebaceous adenomata, red
on the Fface and brownish white on the rest of the body.
Vitiligo patches and depigmented navi often offer the first

diagnostic lead (Kaplen, 1983 and Gold and Freeman,1965).
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Convulsione are the mess 4+ common clinical sign of brain
involvement and ccour in more than 0% of petients. Mental
defects, varying {from mild tno severe, are preﬁ@ﬂt‘iﬁ HQ=-70%
of patients. Behaviowr oieorders, eopecd &l by hyperactivity
and destructiveness are aleon met wiih (Meleon, 19870 . fmong
defectives, not more than about 0.5%  muffer tron epiloia
(81l ater and Roth, 197%).

-Newrofibromatosis

¥L‘|
DY

(Von Recklinghausen’® Disease)

1t ie transmitted as an autosomal dominant trait, the
main features of this disorder are small Dbrown patches
distributed over the entire body, along the course of the
subcutaneous and autonomic nerveas as well as nerve trunks.
Sensory nerves are usually more affected than other NerVes.
The skin involvement is in the form of Cafe au Lait spots,
of irrigularly shapped areas of increased skin pigmentation
and it constitutes a hallmark of the disease.

Epilepsy is seen in about 10% of éasea. Mental
retardation is also seen. Mild impairment of intellectual
fnctions is common, but severe mental defect rarely ocours
(aplan, 1983).
4-Huntington’s Lhoreat

This is a dominant inherited degeneration of the basal
ganglia, ecpecially of the caudata nucleus, manifesting

clinically by dementia, . irrigular dancing gait and

choreiform movements.
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The onset is peuslly in middle ags. Howewver, Jervis
(15¢7%)  hae described Jeour cases with onset in childhood.
Apearing o early, the condition leads Lo an intellectueal
deficit recembling defect rether then dementie (Sleter and
Roth, 19797 . Jervie (19463 draws attention to the absonce

of choreic movements and  the ofcwrrance of eprlepsy in

childhood cazes

(Sturge-Weber Disease?

It occure sporadically without Enown hereditary
factors. 1+ ies believed to hg due to an irvegularly

dominant gene, but the exaect manner of hereditary mechaniesm
is not yvet clear (Kaplan, 19833,

In its classical form, the syndrome includes a facial
navus in the distribution of the trigeminal MEFVEe,
buphthalmos, hemiparesis of the contralateral extremities,
convulsions and mental retardation. The convulsions and
the mental retardation are due to intra-cra anial angiomata
which often become calcified and may be radiclogically

demonestrated (Feterman et al,1908).

(Lindau® e Disease)
This disease is characterised by retinal angiomate
assoriated with hemangioblastoma of the cerebellum and

frequently with such other tumours as hemangioma of the




epinal card, hvperaephitoms. and cyuntadenoma  of maltiple
b 7 7 F-

visteral Organs. Dominant inheretence hes been
demonestrated in  eoveral families (Neleon, 19B7) . The

clinical picture includes mental retardation and cerebellar

signs (Haplan, 19630 .
7-frchnodantylys

(Marfen’s Syndrome)

The disorder  1g considored e  lgensral mesodermal
dystrophy ™. 1t dis an  inheretable CHoslr Qe probebly
transemitted by a eingle dominant gene of wvarisble

prpressivity.

It involves changes in many parts of the body., chiefly
in the skeletal, cardiovasculear and ocular structures. The
patients are tall, have long extremities with long
spider-like fingers and toes, colobomas, hilateral lens
dislocation and also have cardiac anomalies. The mentality
ie normal in the majority of instences, but when it is
retarded, it is usually mild (Nelson, 1987 and Kaplan, 1983)
p-Achondroplasias
(Chondrodystrophy?

A disorder of cartilage which begins in prenatal life
and leads to specific type of dwarfism. The long bones are
most severely affe;ted, so that the disproportionate
dwarfism becomes manifest with growth.

Genetic factors play & leading role, most pedigrees

suggesting a dominant mode of transmission. Sporadic cases
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ocour freguently and  they should be z2itriboted to new

mutations. Advanced pearentel age, probably paternal, has
been considered a possible factor. Meles and females are
equally affected. Mentel subnormality, if present, is of

mild degree (Melson, 19E7).

P-Cranipsyneatosist

This group of disordere includes several conditions

e of cranial sultures,

characterissd by  premetore o
chull deformities  andg berain damage  dus to incressed
intra—cranial pressure.

The cause of most ceses of craniosynostosis is still

unknown, but a dominent mode of inherstence was reported in

some instances, with familial tendency to the same type of

1 oesutures are necessarily

bt

anomaly. Since not all the crani
involved, the shape of the skull may vary greatly, where
the normal growth is inhibited in a direction perpendicular
to the obliterated suture line, and compensatory growth
takes place in other directions. .So, one may gets

1-Elongated cranium dolichocephaly which is the

commonest .

2-Broad skull (brachycephaly’.

I-Pointed skull (acrocephalyf.

4~-Craniofacial dystosis (Crouzon’s Disease).

Several facial and orbital deformities may be
associatd with the various forms of craniosynostosis

(Kaplan, 19B82).




This syndrome has & wide variability of expression.
The common signs are anti-mongoloid slant of the palpebral
fiseures, mandibular hypoplasia, lower lid colobomata and
pre-auricular tags. Mental deficiency has been reported in
only S%4 of cases (Smith,1974&). The syndrome is & mendelian
dominant disorder.

“al

1
e
U

11-Uveal Colobomata, Cleft Lip_and

and Mental Retardation:

AN autosomal dominantly inhereted uveal colobomas
associated eye defects and cleft palate and lips ocourring
in 12 subjects over 3 generations has been reported by
Kingston et al (198Z).

Considerable variability in expression of the gene is
apparent, uveal colobomata being the most constant feature.
Mental retardation is a variable feature of the syndrome.

This family as one member had mild mental retardation
and was in an institution, three others had mild mental
retardation with schooling problems.

Genetic factors may operate through intracellular
regulatory mechanisms which influence cell differentiation
and Ffusion processes. The mode of genetic influence
remains unclear, but it is likely that RNA transcription

and translocation play a part (Kingston et al,19832).
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Thiz conditiaon ig characterised by an abnormally long
distance betwesen the syes and an apparent broadening of the
root of the nose is a non-gpecific sign and not & diseasg
entity. It is often arsociated with mental reterdation and
may be combined with other c3mg@ﬂita1 defects (Melson,19E7
and Kaplan, 19850,

Familial occurrence of the disorder indicetes a

fEG, Lol SOme Cases

dominant mode of inheretence in most os

with & recessive mechanism have heen reported
(Kaplan, 1787) . -

The mentality ranges from normal to moderately
retarded. come retarded patients with the anomaly have
hyper—amino—acid—uria. Convulsions may oooutr

(Kaplan, 1983).
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AUTOSOMAL RECESSIVE DISORDERS

1-Goldenhar SHyndromes

The distinguishing Jeatures of this syndrome include
dermoid, lipodermoid or lipomas of the eyes, col obomeate  of
the upper eyelids and vertebral abnormalities.

In this gyndrome, mental deficisnay andg club feset are
found in epproximately 204 of cases. Thie sesyndroms i

usualy sporaedic, only two Cases of auteosomnal recessive

inheretence have been reported (Krause,1970).

2-Branchia _Club Feet
and_Ing

A distinct, probably autosomal recessive, disorder was
ascetained in a boy and his sister (Lambert et al,i%82).
The common features were signs of abnormal devel opment of
the First and second branchial arches, mental deficiency,
club feet and inguinal ﬁernias. Iin addition, the boy had
hypospadius and the girl had ventricular septal defect.

The association of these anomalies and their suggested
mode of inheretence do not seem to correspond to  any well

~

known syndrome. Familial occurrence in 2 children of both
sexes of unaffected consanguineous parents, the lack of
exposure to teratogenic factore and the normal karyotypes

indicate an autosomal recessive mode o+ inheretence

(Lambert et al,198Z).




Young et al (1967) deccribed 2 eibs in each of whom
Leratoconus  circumscriptus i asepciated  with multiple
shnormalities. These include short stature, mentel
reterdation, cleft lip and palate and wvertebral  anomalies.
No Fformer repocrts of  an identicsl oondition have been
traced. The findings in these ohildren may represent a8

previously unrecogni sed malformation syndrome showing

probable autosomal recessive inheretence.

Ffeiffer et al (1982) reported a brother and sister
who had congenital universal atrichosis, micro-cephaly and
mental retardation. Mental retardation was severe.,

autosomal recessive inheretence ie suggested.

f

etardation.Contractures of the Hand

E-Mental

B2 e o e T o e e e e

short stature, obesity, genital anomalies and contractures
of their hands are described by Urban et al (1979). They
had generalised osteoporosis and a history of Frequent

fractures. Their endocrinologic evaluation was normal

except for mild glucose intolerance and delayed but normal

puberty.




Although these brotherse are cimilar to individuals
with Frader-Willi syndrone (FHJ:M their unusual harnd
contractures, clinically JJQHL{JQanL poteoporosis and lack
of hypotonia indicate thet they represent & different
entity. Their mental retardation is milder, however, ard
their ostepoporozis is more soveres (Dunin, 1966Y . Inheretence

ESelve Or

in this family must be EitHEF autosnmal
¥—-linked recessive (Urban et u],;gf? .

This ie a new syndrome with hypotonia, obesity, mental
retardation and  anomalies of the face, mouth, eyes and
limbs. The affected subjects ha ve the Qppasité palpebral
fissure slant, mottled retinae hyper—edtensibility of

joints (Cohen et al 1973 .

Schinzel and Giedion (1978) and Donnai and Harris

(1979) have together a total Qflﬁ infants with a syndrome

characterised by mid-tace retraction, hypertrichosis,
multiple skeletal anomalies and cardiac and renal
malformations. Two patients who survived beyond the

neonatal period also had seizures together with profound
mental and physical retardation. another infant has been

recently evaluated by Felly et al (1982) who is believed to

be another example of this newly'ﬂegcribed syndrome. The
evidence may be interpretgd a8 indicating the

Schinzel-Giedion syndrome to be a =single gene autosoma al

recseive disorder (Kelley et al, 19B82).

[,




88

sl ber _Syndroms:

- v

This eyndrome 1s charecterised by blepharo-phimosis

(short NEe oW pal pebral 41 sauren) ant congani tal
contructures. These affect the knees, hips, @lbows and

ankles end remain staeble or glightly ilnprove with time.

The blepharo-phimosis 186 acsnciated with an  immobile
facie micro-gnathia and  1ow el Gars {(FMerden and

Wal ker, 1966) .,

mental retardation has  been present in  all cases
reported with delayed milestones of development and marked
gdelay in language development (N speech had beesn acquired
by 5 or nearly 7 years, although hearing was pormal, in the
longest aurvivors) ¥ (Howard et al,1981).

The gvidence for autosomal recessive inheretence
previously recsted on the male first CouUsLNG (related both
on the maternal and paternal sides) and the sib pair ceses
described by Howard et al (1581) strengthene the case for

autosomal recessive irnheretence.

"~

In 1934 Cockayne described 2 sibs with dwarfism,
progressive mental retardation and arythrematous
dermatitis, who went on to develop old facial appearance

and visual failure associated with retinal pigmentation.
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Later reportls have confirmed that this i€ a syndrome
inhereted dn en autosomal recessive manner, although there
are fewsr Lhan 40 cases reported (Proops et al, 1981).
Farental consanguinity has besn described in 4 cases  and
the Ffamily described by Froop et al (1981) is the seventh
reported cese of Cockayne’s syndrome occurring in sibs,
which strongly supporte autosomal rececssive inheretence.
lo-gpendylorepiphyeeal Dysplesiae Terdas

Epondylo-epiphyseal thyepl asi a taraa CSEDT is @
skeletal disorder which usually presente clinically in late

childhood a&s a short trunk type dwarfiesm, due to progresive

involvement of the spine and epiphyses. Inheretence is
almost always X-linked recessive, although autosomal

recessive and autosomal dominant inheretence have been
reported (Spranger and Langer, 1974).

Yet & new variant of spondylo-epiphyseal dysplasia
tarda with mild to moderate mental retardation is described
in three daughters born to healthy consanguineous parents.
The mode of inheretence is compatible with that of an
autosomal recessive disorder . o Eohn B, ’él:al 1987).

The identification of this variant is important, as it
enables more precise councelling in families in which

sporadic cases with this form of representation are found.
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DEVELOFMANTAL . ANOMALIES DUE TO

RECESSIVE OR UNKNOWN MECHANISMS

The couse of thie lethal anomaly g unknown, but it ie

believed to be o hereditary polygenic gisorder. ITte
incidence ranoss batween O.CI% ang GLI7W. The enencephallc
fetus usually cuoounbie RTRTRR N REA) delivery  or o shiortly

thereafter (Kaplan, 1983,

A mother who has had  one anencephalic  fetun has &
recurrence risk of one of the closure defects of the noural
tube of about 1O% o gach subuseguent pregriancy
(Neleon, 1987,

Z-Hydranencephalys

This condition, which iz of unknown cause, is defined

as & congenital absence of the cerebral hemispheres. The

£

cerebrum is treplaced by a }arge fluid Filled cavity.
Failure of development of the cerebrel arteries and
destruction of the brain by severe intra—uteriﬁe infection
have been suggested as possible astiologiceal factors
(Neleon, 1987).

The hydranencephalic infant may loolk remarkably normal
at birth. However, the infant does not have visual
following and later in infancy there ie complete failure of
motor and intellectual developmgnt, Selrures may ocour

(Hamby et al,1950).
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The dignocio Lo achieved by pnevdno-encephal o-gram and
trane—1illumination of the head.
The prognosis le hopelesse. Early inctitutionalication

ie indicated.

soborencephaly:

This dieprder ie characterised by oystic formation in

the cerebreal hemispheres, communicating sometimes with the

Thiee olini

ventricular eystem o  subsrachnoid
picture depends on the anount of the remaining functional
caortical tissus. The patients who survive early childhood
are usually bedridden, have bilateral hemiplegia and
present with total amentiz (Kaplan, 19831,

A-Microcephaly:

Microcephaly ie a purely descriptive term, covaring a
variety of disorders whose main clinical feature is a small
sired head mot e than three SDs below the normal
(Nelson, 1987). Developmental abnormalities and destructive
processes affecting the brain guring the fetal and early
infantile periods may lead to this defect.

The more important Enown Causes listed by WMNelson
(192 are :

i-Defects in brain development:

1Y Hereditary (reﬁessivé) microcephaly.

D)yMongolism and other autosomal trisomy syndromes.
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T Fetel ionieing irradiation.
4)yMaternal nhenylhatonuria.
5)Geckel *e dwarfism.

&) Cornelia de Lange syndrome.
7yRubinstein-Toybi ey Oe

£YCmith-Lemi-0pitz eyncromeé.

The clinical picture verjes Lot oim gencrally with

milder mental retardation then the eogquired microcephaly.

There 1ig & emall and birg-like face with the under-zized

but relatively well devel oped body. o minority, with motor

functions defects, shows S8vVerse Fetardation ond the-rest

shows moderate retardation (kaplan, 19822,

ii-lntra-uterine infectionss:
1)Congenital rubella.
M)y Cytomegalovirus infectiana.
Z)Congenital t woplasmosis.
4)Congenital syphilis.
5)Neonatal herpes Virus infection.
The frequency of such condition is far greater than
that of inherited microcephaly. Usually there 1is a
specific abnormal indicative to the causative agent. e.g.

cataract, micro—ophthalmia, deafness, cardiac abnormalities

or hepato—ﬁplenOWmegaly.
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iii-Ferinatal and postnatal cisorcdered
1y Intre—uvterine or neonatel anosié.
2y Gevere malnutrition in early indancy.
T Epicodes of cardiac arrvest.

Dyuncontrolled seizures.

Ne

Y

i
tnr

Fachygyrd
In both conditions the cenvulgions of  the brain are

absent or mal-developet. Both  anonslies are associated

with a severe degree of mental retardation (Kaplan, 1983,

This is a developmental anomaly in  which the major
fibre tracts that connect the 7 cerebral henispheres are
absent. Rarely, partial agenesis of the corpus callosum is
transmitted by recessive inheritence: most cases are of
unknown aetiology (Nelson, 1987).

The extent of clinical picture varies with the extent
of the associated brain anomalies.

Commonly, the condition presents with major, minor or
focal seizures, mental retardation of varying ﬁeverity,
abnormal head enlargement and often with hyperielorism.

Fneumo—-encephal o—gram shows several characteristic
features of which the marked separ-ation of the lateral

ventricles ie one (Kaplan, 19683).
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'wL<ur€ncv~Munn~[1Ldle Swndronet

Thie discorder usually 011 owe an autoeomal receselive

mode of trensmizoion, but aons cov—1inked tendency may be
csuspected drom & i egher TrEQUERDY i omales  then  in

females. The main  festures include mental retardation,

Py POROAEtt G, pPoLlye

retinitis pilgmentoss, obesity,

(blaplan, 1968730,

disorder  in which & cpecitic

immunologic dysfunction is ciated with progressive
cerebellar degenaration, telangiectasis of bulbar

conjuctivae and skin as well s an increased 1likehood of

malignancy. The disease ie  transmitted on an autosomsal

recessive basis.

ot

Hi

ata

i

QeSS

L"l

Mild mental retardation is seen during late

woolescence or  early

1t

the illnese. Death usually ocours in

childhood as & result of pulmonary failure, infection or
malignancy (Nelson, 198771 .

This is a disease characterised by blindness shortly
after birth, persistant hyperplastic primary vitreous,
corneal opacity, cataract and phthiéiﬁ bulbi. - Mental
retardation is present with deafness and central nervous
system chenges. It is transmitted on an X-linked recessive

basies (Nelson, 1987).
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Sy O NE s
This spx—linked recessive disorder is causcd by

defective sbosorption of  copper and daore
coruloplasmin  and copper in plasma, Thers 16 also @
diminished content of mitochondrial copper-contai ning
enzyme; cylochrome cridase. Severe cerebral degenetration

leads to profound devel opmental  reterdation within the

firat Few months of life angd  may be accompanied tay

myoclonic seizures. Fioot infents die within he first year

h

(Neleon, 19877 .

This condition is characterised by acrocephaly. &
peculiar facies, brachysyndactyly of the fingers, preasial
polydactyly and syndactyly of the toes, hypogonadiem
obesity and mental retardation. It is transmitied on  an

autosomal recessive basis {(Nelson, 1987).

12-Sjogren_and Larsson Syndrome:

In 1957 Sjogren and Larsson described in detail the
syndrome of congenital ichthyosl g, progressive spacticity
and mental retardation. There is also shortened life spang
speech defect and changes in the fundus oculi
(Thiele,1974). It is transmitted as an auvtosomal re;easiva
trait. Mental retardation is éither profound or moderate

(Nelson, 1987).
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a cytogenstio abnormal ity

s .
(Wisniswski 2t al,1980). A
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fhe karyobypse 459, XX, =15, +1%, —dar {1
rparted by Moric-Fetrovioc et al

dnonstrates the heterogons by of

Cd el w

wich  may be

suport to the hypobthesis that the = = ;
b : a T

15 may be fthe e 1yl
g nay be the underlying common factor of significan:

this syndrome.

It ism positdlated that a single hypothalamic defect
might account for all the abnormalities (Urban et al, 1§79
o S U R I -

Recurrence risk is about 1.6&%.




PRENATAL FACTDRS

1-Maternal end Fetal Infections

o2 e e S I 2T s B? DT IT e T s e avane e 0 o e b i A

fae

(Intre—uterine infections)

A great deal of evidence is accumul ating  that events
early in pregnancy affect the outcoms greatly. A review of
the effect of the intre-uterine infection on fetal growth
and development in the human popul ation wag made by Lechtig
et al, (1979).

ctudies of infection by cytomegalovirus has indicated
a 20-100% presence of microcephaly. Im 10 to 704 of thece
cases of cytomegalovirus, mental subnormalitity was
detected generally at one year of age or later .

Convulsions and mental subnormality have been observed
in fetal infection by Western equine encephalitie virus
coxackie B virus and poliovirus.

It has been shown that more than half the cases of
congenital syphilis were clinically normal at birth and
only began to show signs of mental subnormality at 15-20
vears of age .

From 21 cases of miningitis due to gram negative
bacteria acquired in uterno, IIU showed mental
retardation(Lectig et al, 1979).

Eichenwald (1947) reported mental subnormality and
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newrological  alterations in 904 of a group of 116 ceses o
fetal infection by toxeplesma, cbserved until the eage of 9

years, Similar results have been notified by otherc.

Approdimately 132 3% o f ell of mantal
zubnormality which occur  in the USA Al € dute to
intre-uterine infection provuced by oylomegalovirus,

Fubella end toreonlaomosie (Lechiig et al, 1979).

AN obviously important fector  that influences the
effect of intra-uterine infection is the identity of the
infectious agent itself. AlsD, the gestational age at
which injury ocours is  of importance in determining the
magnitude of the damage & well as  its nature and
reversibility.

The infection is more dangerous if it occurred during
the first months of pregnancy, since at this stage many
human organe, including the brain are in the hyperplastic
phase of growth .

Another factar is the severity of the infection,
defined by the extension involved, duration and locality of
the lesion. Factors that modify the fetal physiological
status such as  nutrition, are also important. The
magnitude and efficiency of the host immune response as

well as maternal mechanisms of defence may also influence
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the effect of intra-uterine infection (Lecthig et al, 19797,

8

~Fetel Irradietions

]
7

1t has been well known for many years that pelvic
irradiation of pregnant women gepecially during the first
trimester, may lead to serious fetal  injuries. The most
Common clinical manifestation of  detal injuries 1s
micro-cephaly, with 1ts ascociated mental defect.

The effect of the atomic bomb in Hiroshima and
Nagasaeki on the affspring of women who were in the first
trimester of their pregnancy was quite similar to that
following therapeutic irradiation (Flummes, 1952) . The
observation confirmed the high incidence of micro-cephaly
with mental subnormality, and of the congenital anomalies.
These results were confirmed by Miller (1972).

There is no doubt that there’is a high incidence of

injurious mutant genes, after the atomic blast, producing

fetal abnormalities in subsequent pregnancies.

However, Neel and co-workers (19053 studied children
conceived of subsequent to the blast but found no

significant increase in congenital malformations. This was
also emphasized by Miller (1969) as no effect could be
demonstrated among the 75,000 first generation offspring

wmined.
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Tematurihy
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Although it die  true that premature infante, and
particularly small premature infante, contribute very
little inm  terms of numbers to the total population, it
ceeme to be a mistalke to emphiagize thie aspect of the
eituation. Fouphasie should be placed in e¢tead on the
percentage with physical and mental randicepe. There is &an
inverse relation between birth weight and the incidence of
neuro-psyvchologic handicaps. Infante of very low birth
“weight are born with brain demage, and this high incidence
of demage is not found in any other prenatally affected, 'or
prenatally determined conditions that occcur in significant
numbers, with the exception of mongolism (Haplaﬂl?aﬁ).

Recent evidence suggests that, in as many &s half of
premature infants the defect found may be developmental in
origin and unlikely to be affected by improvement in
prenatal care of mothers or postnatal care of infants

(Kaplan,1683).

The relation between the season of birth and the
inteligence has been studied by many investigators, and the
reports of Dixtein’s large scale studies were at hand. In

eleven of these studies the lowest I.0. occcurred in
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persons born in Winter, and in four studies it was lowest
in those born in Gutumn. In the only one study that was an
exception to such a pattern only 337 cases were involved.
However, there was found &an EXCEsSs of birth of mentally
retarded children in Winter monthe (knobloch and
Fasamanick, 19463 .

To explain  this finding they postulated that adverse
factors were acting in the eighth to the twelfth weelk of
pregnancy, the period when the molecular organisation q{
the cortex is taking place.The increase in temprature
during the Summer months, &cting perhaps by decreasing
protein intake, or more directly on the adrenccortical -
pituitary-hypothalamic aX¥is, was responsible for the
difference (Knobloch and Fassamanichk, 1262).

They {found, also, that the incidence of complications
of pregnancy Was eignificantly higher for infants born in
the Winter months, and that the complications, largely
involved in this seasonal differential were the same ones
previously noted to be associated with neuro—psychiatric
disability, namely bleeding and toxaemia of pregnancy. It

may be also related to the socio-economic status (Knmoblock

and Fasamanick, 1962).
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natal Malnutrition:

There is evidence of protein’e effect in &ltering the
percentage of abnormalities duwring pregrnancy. Froteins and

vitamin supplemsntation of the diet decreased the incidnce

of toreemia of pregnancy and premature separation of the

placentea. Tt wee aleo Ffound  that when the diet was
gupplemented by protein and vitamine, the prematurity  rate

was A-0%, 4-8% i1 protein only, 5—?% it vitamins a&lone were
given, and &é-4% in absence of any dietary supplementation.

Also, prematurity has a very definite relation to the
pregravid nutritional state of the mother, and to the
weight geain during pregnancy.

1t appeare also, that a protein deficiency imposes
handicaps on the synthesis of sterpid hormones by the
maternal organism (kKnobloch and Fasamanick,1962).

Studies also showed that early postnatal caloric and
protein deficiencies affect growth and may produce
irreversible mental changes. In rate, it produces
reduction in the number éf brain cells as & result of
deficient cell division, while malnutrition introduced
after 2?1 days decreases the cell size without atfecting the
numbere; and that change is reversible.

Winnick and Rosso (1979) conducted a ‘study in Chile
and found a similar phenomenon in children died due to

insufficient diet. Seventy per cent of the survivors had
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2 S0V ke & Dimited

sipnificently reduced head Ciroumder
capacity to adapt to their environment and auffered Trom
mild to severe mental retarcation.

b=Fetal Nlcohol Syndr

High levels of alcocohol ingsstion during pregoancy  can

be damaging to emberionic and felal gevelopnent. & patiern

of malformation identified ae Fetal alocohol syndrome by

o eclatliahed Fent ol

oy

Jones  and  colleagues (1973 1

v

i

deficiency of verving degress 16 the nost gebilivatin
characteristic of this syndroma.

The characteristice of the fetal aloohiol syndrones

b3

include the followings

1-Fersistant growth deficiency for length, weight and
brain of prenatal onset.
neFacial abnormalities, including short palpebral
fissures, epicenthal folds, maxillary hypopl asiag
micrognathia and thin upper lip.

z-Cardiac defects, primarily septal defects.

4-Minor jeints and limb abnormalities, including
restriction of movement and altered palmar crease
pattern.

5-Delayed development and mental deficiency varying

from borderline to severe (Falmer et al (19745 .
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The gseverity of d\ﬁmwrphogéneais veries 4rom  the
severely affected with full manifestations ol fetel alcohol
syndrome to the mildly effected with only a few indications
of the eyndrome.

Intellectusl development i sianificantly related to
dysmorphogeng zie, the most smverely dysmorphic © hilderen
aleo, have Lthe greatest intellectual handicaps. Honse vt

there ie etill coneiderable war iabiliiy of I.06. E O €S

even HJor children with the same phenolyplo categori
Although & eignificant relationship i3 denonstrated between
structure and funcltion in the fetal alcohol syndromeg, one
is not fully predictable from the other. This relationship
may a&aleo be impmrtanf in term of the early provigion of
enrichment experiences, for effecetd children, S0 that
optimal mental development and functioning can be obtained
(streissguth et al,1978:. .

—aoc1o—*con0m1c Factors:

L S T i R e T TR e e e s S S Cett i =i,

There is & higher incidence of neuropsychiatric
disabilities in the lower socio-economic  groups. The
important complications of pregnancy (bleeding and

toxaemia) increased as the socio-economic status decreased,
being 5% in the white upper economic fifth, 104 in the

lower economic fifth and 15% in the non-white group
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(knobloch and Fagamanicl, 19&60Q) .
g-Antenatal Hypowxiai
In a study done by Naeye and FPeters (1987), it was
found that antenatal disorders and conditions that can
produce subacute or chronic fetal hypoxia cortrelate  with
low I.0. values.
Causes of antenatal and neonatal hypoxia can be
enlisted as follows:
a)Acute hypoxia:z
i.Fost—term delivery.
ii.Vaginal bleeding during delivary.
jiii.Flacenta previa.
iv.Abruptio placenta.
v.Intrapartumn maternal shoclk.
vi.Tight knot of the umbilical cord.
vii.Umbilical cord tied aFQQnd the neck.
viii.Umbilical cord prolapse.
iv.lLabour taking more than 20 hours.
v .Fersistant high uterine tone during labour.
i« Tumul tuous labour.
b)Chronic hypoxia:s

i.Anaemia: decreased maternal gestational

haemoglobin level and’¥et11 blood loss
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(Naoye and Tafari,1987).

ii.Low utero-placental plood flowy third trimester

hypotension (diastolic blood pressura &OmmHg) .

(Brunberger et al,i579) and third trimester
hypertensian (diastolic bloogd pressure 94 mmbg)
(Gallery et al,1977).

iii.Muliple births; whers there is reduced uhero-

placental blood flow per rapita.

iv.Digarette smoking (Lehtovirta and Forss, 19781,
c)Other causest

i.Neonatal respiratory distress syndrome (Faelman et

al, 1984) .

ii.Neonatal apneic episodes (Falman and

Valpe, 1985).

Eoth conditions lead to rerebral ischemid.

Howaver, the mechanisms that producse chronic hyposia

may not be widaly understood.

Taking socio-hereditary and  demographic  influsnoes

into consideration, anteratal diasprders  and  factors that

can produce chronic hyposia correlate with low I.0. scoras

whereas disorders thalt can produce acube hyporia do

not have this correlation, This raises the possibility

that chronic fetal hypoxia can impair children’s long term
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cogniltree . performance. Only 24 of the children had I.0.
scores betweesn &O0-70 and B% had scores under 800 Threough
the study of Masye and Feter, only 2W  of I.0. in  thes
CPSscollaborative perinatal study; are due to all fetal and
parinatal hypoxia-producing factars combined. This effect
is =zo small that it would be very difficult Lo measwrs any
over-all improvement in the I.0. scores that might have
resulted from advancels in obstetric and neonatal management

that have be=en taking place.




TREATABL.E CAUSHES
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THFE T aBELE CAUSsES

ondition is transmitted as a simple recessive

-
T
-
tH]
i

autozomal Mendelian trait. Ite frequency in the United
States is 1/10,000 to 1/20,000 of births and is 1% among

institutionalized defectives. The incidence of the gene in

o0

the population is Q.54 to 1.07%, as Meicster (1958)  has

indicated.

Fhenylalanine 1is an essential amino acid. Dietary
phenylalanine not utilised for protein synthesis is
normally degraded via the tyrosine pathway. Deficiency of
the enzyme phenylalanine hydroxylase, or of its co-factor

tetrahydrobiopterin (EBH4) is respénsible for this disorder.
As a result, phenylalanine accumulates in body fluids and
is transmitted to phenylpyruvic acid which can be converted
into other metabolites. (Nelson 1987).

This defect gives rise to several abnormal biochemical
findings:

1) Elevated phenylalanine in the Blood, about 10 to 25
times the normal; as well as in the cerebrospinal
fluid.

o) Evecretion of abnormal metabolites in urine;
phenylpyruvic acid, - hydroxyphenylacetic acid and
phenylalanine; as 30 to times the normal.

7) Related disturbances in tryptophan and tyrosine

metaboliem, leading to marked decrease in serum
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serotonine and lower than normal blood levels of
epinephrine and norepinephrine. This is the main
characteristic feature of phenylketonuria that is
due to deficiency of the co—-factor
tetrahydrobiopeterine (EH4). ( Kaplan,1983).

Recently, two other types of phenylalaninemia were
discovered. One is due to a deficiency of an enzyme,
dehydropterdine reductase and the other is due to the
deficiency of a co-factor biopterine . Eoth of the two
disorders carry a high risk of fatality. (FKaplan, 1983)

The exact mechanism of brain damage in phenylhlketonurea
is etill unknown. Some researchers think that an increase
in blood concentration of a single amino acid interferes
with the transport of all amino acids, causing a decrease
in the intracellular amino acids, concentraction available
for protien synthesis and consequently subnormal
development of the brain (Nelson 1987).

The affected infant is normal at birth, and although
it may develop a normal intelligence, yet, it is rarity.
The mental retardation may develop gradually and not become
evident till few months of age. It is estimated that the
untreated children lose 50 points in I.80. by the end of
the first vyear of their li%e. It ends by severe mental
retardation and institutionalised care is then required.

The clinical picture begins with vomiting, which is

severe enough to misdiagnose the condition as pyloric

stenosis.




The child is hyperactive, with purposeless movements
rhythmic rocky and athetosis. The child is blonder than
normal sibilings, with fair skin and blue eyes. This is
manily due to decreased melanine. The wrusual odour of
phenylacetic 1is described as musty, mousy or wolf-like.
Fifty per cent of the affected children have abnormal EEG,
which improves by treatmen£. Twenty—-five per cent of the
patients have seizures. There is no neurolongical
manifistations except in phenylketonuria due to deficiency
pf the co-factor tetrahydrobimpterinw (BH&) .«

Other abnormalities, such as microcephaly, prominent
maxilla, widely spaced teeth, enamel hypoplasia and growth
retardtion are often met with (Nelson, 19870 .

Any children with transient phenylalanineamia, which
is considered as an independent entity or a partial or
arrested form of phenylketonuria cauvsed by the influencé of
modifying genes. Such children do not  develop mental
retardation nor erecrete phenylpyruvic acid in urine, and
should not be put on such & resticted dietary treatment
(Kaplan, 1983 .

It is worth noting that phenyl ketonuria mothers unless
put under dietary treatment even preconceptionally, they
will have a higher risk of spontaneous abortion than the
general population. Their enfaAtﬁ as well will suffer many
abnormalities; 92% of them will bevm@ntally. retarded, 3I7%4
will be microcephalic, 40% will have growth retardation,

12% with congenital anomalies (Hanley, 1987) .




For screening purpose, there are two main testss
ferric chloride test and Guthrie test. The %erric chloride
test depends on the reaction of phenylpyruvic acid in urine
with the reagent; ferric chloride, resulting in a vivid
green colour. This test has some limitations. It is not a
specific test for FrU, as it éives positive results with
other amino acidurias such as maple syrup urine disease,
tyrosinosis and histidinemia. Secondly; it only becaomes
positive at &6 weeks of age which deprives the infant of
early diagnosis (Kaplan,1983).

The second commonly used screening test is Guthire®s
test, which measures the phenylalanine level in blood
through biological procedures. 1t requires only few drops
of capillary blood, if the phenyla;anine level in the blood
of the neoborn is more than 0.24 mmol/l, the Guthrie test
becomes positive. The test sample is I-7 days after birth,
and following a protein meal (J.Alm et al.1986)

With positive Guthrie test plasma level  of
phenylalanine and tyrosine should be measured. The former
will be about 20mg/dl while the latter remains normal
(Nelson, 1987). In tyrosinemia there is elevated level of
serum tyrosine and sometims methionine, in histidinemia
there are elevated level of histidine in plasma and wrine.
Also, imidazole pyruvic, imidazole lactic and imidazole
acetic acids are found in urine in large amounts

(kaplan, 1987).
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(2)_Maple_Syrup_ Urine Disease(Manke’s Disease

This is an inborn error of metabolism, tranemitted by
a rare single autosomal ressive gene. It is némed after
the sweet odor of maple syrup found in body fluids,
specially wine. The biochemical defects interfere with
the decarboxylation of branched chain amincacids; valine,
leurine and isoleucine (Kaplan, 198B3).

The process of decarboxylation of these aminoacids is
accomplished by a compleml enzyme system using thiamine
pyrophosphate as co—enzyme.‘ As a result, accumulation of
those aminpacids and their respective intermediate
metabolites which are organic acids, in the blood causes
metabolic acidosis which occurs during the First days of
life: and an over flow of aminoaciduria (Nelson,1987).

The patholegical changes include small brain, thin
cerebral cortex, poorly demyﬁinated subcortical U fibers,
but the eract nature of the brain damage is still not clear
(Kaplan, 1987) .

There are variants of the clinical pictuYe; “the
classical one and the mpst severe appears in apparantely
normal infants. In the neonatal period poor feeding.,
vomiting, lethargy. coma and if the condition 1is not

treated death occurse or survivors sufer severe mental
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retardation. The distingushed odour of urine of maple

syrup raise the suspicion of the disease.

A progressive neurologic manifestation of
hypertonicity which may alternate with periods of
flacidity, muscular rigidity, severe opithotonus or

convulsions, this newologic picture may be misdiagnosed as
generalised sepsis or meningitis. Hypoglycemia is a common
finding, although this hypoglycemic state is not improved
by correction of blood glucose..

A group of variants of the condition are described:

The disorder is generally transmitted as an autocomal
recessive trait. Children who are apparently health. but
during stresses such as infection or surgery develop &
complete picture are victims of such variant. The activity
of the decarboxylase enzyme, although higher than that of
the classic disease, yet is only 8-1&6% of the normal.
(Nelson, 1987)

22 Mild (Intermediate) Maple Syrup Urine Disease:
A milder form of the clssic disease. There is moderate

mental retardation. The decarboxylase enzyme activity is

only 2-8% of the normal.
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In this dicsorder, the defect is at the binding site of
the enzyme for the co-factor; thiamine pyrophosphate which
is involved in the oxidative decarboxylation of all the

~keto acids. This form responds to treatment with
thiamine hydrochloride. |

Catabolism of amino acids results in the production of
free amonia, which is highly toxic to the central nervous
system. Amonia is detoxified to urea through a series of
reactions known as the Krebs Hemseleit or urea cycle. Five
enzymes are required to accomplish this process; carbamyl
phosphate synthetase (CFS), ornithine transcarbamyl?.»
(OTCY), argininosuccinate synthetase (AS), argininosuccinate
lyase (AL) and arginase. Individual deficencies of those
enzymes have been observed and resultéd in mental
retardation (Efron, 1964)

The overall prevalence of urea cycle defects is
1/80,000 live births, and are the most common genetic
causes of hyperammonemia in infants. (Nelson, 1987)

Regardless the cause of hypeammonemia, the clinical
manifistation is similar and is maély related to brain
dysfuntion. The infant is normal at birth, then a few days

after starting a protein diet, manifistations appear.
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These are: refusal to eat, vomiting, tachypnea, letharay,
deep coma, convulsons, hepatosplenomegaly and mental
retardation.

Individual causes:

This condition is due to dificiency in the enzyme
carbamylphosphate synthetése (CFSY, which is responsible
for the conversion of ornithine to citrulline; the initial
step of urea cycle. The disorder is inherited as an
autosomal recessive trait. The enzyme is normally found in

the liver and intestine. (Nelson, 1987)

3

?) Hyperammonemia Type I11:

it

This is due to deficiency in the enzyme ornithine
transcarbamyl ase (CTC) . It is an X linked dominant
disorder; The homozygous males are more sevely affected
than the hetrozygous females, who may be mildy affected or
asymptomatic carrier. The condition is diagnosed by &
protein diet load. It ig differentiated from
hyperammonemia type I due to CFS deficiency by the
increased lével of orotic acid in wine. The enzyme is
narmally present in the liver. (Nelson, 1987%kaplan, 1983)

Citrullipemia

|
!
!
i
1

This is due to deficiency in argininosuccinate




eynthetase enzyme (A%), which is responsible for the

conversion of citrulline to arginiosuccenic acid. It is
inherited asz an autosomal recessive trait. Citrulline’
level in blood, cerebrospinal fluwid and wrine are elevated.

(Nelson, 1987 Kaplen, 19835)

42

This is due to deficiency in the @n yme

argininosuccinate lyase (ALY . It is inherited as autosomal

recessive trait. The enzyme is normally found in
=rvthrocytes, liver ana cul tured fibroblasts. The
prevalence of this discrder imn  the United States 1is
1/70,000. It is the second most cCommon disorder.

{Nelson, 1987) This disorder shows a high level of arginine
in blood, urine and cerebrospinal fiuid. (Nelson, 1987)

The laboratory studies show no specific findings when
hyperammonemia is due to disorder af the urea cycle. The
infant with hyperammonemia are often diagnosed as having a
generalizred infection and may succumb  to  the disease
without correct diagnosis. It iz therefore, imperative

that plasma level of ammonia be measured in  all infants

whose clinical picture can not be explained by an ocbvious

infection. The plasma ammonia is usually above 400 ug/dlg

the upper limits of normal is IG5-60 ug/dl. The blood urea

nitrogen iz usually low (Nelson, 1987) .

AR



A) Citrullinemiag ageninosuccinic acid synthetase
deficiency:

There is mar ked elevatian of plasma level of
citrullin. The assay of the enzymea argininosuccinic acid
synthetase activity which is normally present in cultured
fibroplast is confirmatory test. High levels of citrullin
in urine and cerebrospinal fluid are present.

E- Argininosuccinic acidwrias argininosuccinate lyase
deficiency:

There are: hyperammonemia,' monspecific increase in
plasma level of glutamine, alanine and moderate increase of
citrulline (less than that of citrullinemia) and marked
ifncrease in plasma levels of argininosuccinic acid which is
also found in large amounts in urine and in C.S.F.

G- Hyperargininemiaj arginase deficiency:

There are high level of plasma arginine, and high
urinary levels of argine and ~of oratic acid. Assaying

arginase activity in erythrocytes is conformatory.
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It is first detected in 1965 by Falotkar ansi

associates, and consists of inebility lo convert galaotoses.

This results in abnormal slevation of the concentration of

galactose in blood. There are three diffsreant ernzymatic

defects knowni Galactokinase, galacto a—1-phosphats ridyl

e dpe s MET QSR

T

transferase and wridyl diphnephogal acto:
In the commoner form: the classic galactosenia, which

is almost always accompanied with mental  subnormality,

there is almost complete absence of galactose-l-phosphate
uridyl transtferase activity. The enzyms 1§ absent from the

liver and the red blood corpuscles, the latter fact bsing

\

helpful in cubstantiating the diagnosis in early infanty.

{Kaplan, 1983)
The clinical manifestations begin after a few days of

millk feeding and include jaundice, diarrnoea, failure to

thrive and hepatomagaly. Untrested cases show prograssive

mental retardation, rataract, hepatic insufficisncy  and

occassional  hypoglycemic conwvulasl ong. The incidencs of

T

this disorder is about 1 in 5, 000 (Hegal, Futman and

Frimpter,1679)
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Balactosemia due to desf i i ency of the ensyms
galactokinase which cgtaliseg the initial @ phosphorylation
of galactose. 50y ingestion of golactose  leads o
increased concentrations of galactose 1in . both blood and
wrine. Mental subnormality has not pryviously bsen raported
in association with galactokinase geficlety. a1l et al
(1979) reported two cases which are severely subnormal in
addition to having the e hadn manifistation o
galactokinase deficiency catarct.

The findings in these patients suggest that not enough
information is at the hand to dizsociate merntal
cubnormality conclusively from galactokinaze deficiency.
The incidence of this disorder ig 1 in 40,000,

Galactossmia due to defiﬂisncy ot uridyl
diphasphugalactoﬁe“4~@pimerase has two forms. Depending on
tha tissue distribution, the condition can  be either
completely agymptomatic or clinically identicel with the
classic galactosemia. In  the former  bype, the =snhzyme

tissue activity is enough to explain tha normal tolerance

for galactose and alego the absence of any clinical
manifistation other than galactoﬁemia.(Neson,1987 and

Garibaleli RL et al.l1983).




¥

From the work of Donnell and his  co-workers (196D,
the relationship betwesn the age ot onset of treatment to
eventual T.0. seems  clearsr in galactosemia than  in
phenyl-ketonuria and garly treatment in this disorder is in
fact essential for survival. Hoeever, galactosemia should

be suspected in any infant with failure to bhrive (Dornel

et al,196¢). Masia (1560) baleives fhat there is & better

chance of escaping mental subnormality in gal

in phenyketonuria.
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{S)Hypoglycemia:

The brain depends on a normal supply of glucose for
its energy needs. Recurrent or prolonged hypoglycemia,
particularly in the 'neonate during a period of critical
central nervous system development, will result in brain
damage, manifested by mental retardation and seizures. The
mechanism of brain damage in humans is unknown but in an
experiment done by Fagliara et al (1973) on neoborn rats,
it was shown that hypoglycemia will result in decreased
brain growth, decreased neuronal protein content and
decreased myelination. Under normal circumstances, blood
glucose concentration in children is maintained between
remarkably narrow limits by homeostatic mechanisms
regulating glucose production and utilisation(éagliara et
al, 1973 |

All tissues utilise glucose as a source of energy but
the central nervous system and formed elements of blood
have an obligatory glucose requirément. During extended

fasting, the brain is able to metaholise ketone bodies;

aceto—acetate and beta-hydroxybutyrate, for up to
two~thirds of its energy requirement. Red blood
corpuscles, leukocytes, platelets and the peripheral

nervous system oxidise glucose to pyruvates and lactates
which undergo reconversion to glucose in the liver

(Pagliara et al 1973).
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Glycogen stores in adults provide glucose for b-12
hours of fasting, while in infants and children, they only
provide glucose for 4-6 hours. This appears to be due to
both the smaller glycogen stores and the increased demands
from the proportionately larger infant brain. Glycogen
stores supply glucose through the‘process of glycogenolysis
which takes place in the livek. After depletion of hepatic
glycogen, gluconeogenesis starts and this represents S0% of
the glucose supply during fasting and depends on amino
acids. Other sources of glucose during fasting are
lactates 30% and glycerol 10%Z. Frotein break down for
providing amino acids should be tightly controlled and
limited as protein is required for body structure and
pssential functibns. In addition, the protein mass in
infants and children relative to total body mass is smaller
than in adults (Stephen La Franchi,1987).

The criteria of Cornblath and Schwartz, 19646 for
hypoglycemia Have been widely used for the last 20 years;
their lower blood glucose level for premature infants in th
first = days of life is IO mg/dL and for infants thereafter
40mg/dL. Concerns have been raised however, that what may
be statistically correct may not be physiologically

correct, and that these levels may put some premature and
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full term infants at risk for brain damage from untreated
hypoglycemia. In a comparitive study by Saxon (1984) who
compared the criteria of Cornblath and Schwartz: 30 mg/dL
to considering the lower bloodvglucmse to be 40 mg/dL, the
percentage of neanates with hypoglycemia increased from
8.1% to Z0.6% (Saxon, 1984),

The clinical symptoms and signs of hypoglycemia can be
divided into 2 main cateqgories: those resulting from lack

of glucose for the C.N.S.metabolism and those resulting

from increased epinephrine secretion in response to
hypoglycemia. Hypoglycemia in the neonate may manifest
relatively non—-specific symptoms such as feeding

difficulties, flappiness, cyanosis ar apnea, in addition to

the more specific signs such as pallor jitterness,
convulsions or Ccoma. Also, electrencephalogram shows
decreased voltage and diffuse sl owing (Stephen La

Franchi, 1987).

symptoms of C.N.S. depression due to hypoglycemia:
1-Mental con%usion.
2-Irritability.
Z-Visual disturbance, acute cortical blindrness.
4-Rizarre or psychotic behaviour.
5-Headache.
6~Convulsions.

7-Coma.
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Symptoms due to increased epinephrine production:
1-Tremors or jitteriness
2-Fallor.
I-Sweating.
4-Tachcardia.
5-Tingling sensation.
b-Weekness.
7-Anxiety.
8-Hunger.

The causes of hypoglycemia in general are classified into:
{-Failure to receive or absorb nutrients; which is
an unusual cause.

?-Decreased production or release of hepatic
glycogen.

T-Limited substrate for gluconeogenesis, as
undernourished infants are more likely to have
limited amino acid and glycerol substrates.

4-Decreased alternate fuel production.
s-Increased utilisation of glucoe e.q.
hyperinsulinism, massive non—-pancreatic tumours
and hypothermia.

The likely cause of hypoglycemia varies with the age

of presentation and with the transient or permanent nature

of hypoglycemia (Stephen La Franchi, 1987).
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These are at increased risk for developing
hypoglycemia due to the larger brain in relation to body
weight that results in high obligatory glucose
requirements, reduced hepatic glycogen stores that become
depleted rapidly. immature enzyme system and decreased
subcutaneous fat (Stephen LA Franchi, 1987).

(2)Transient_hyperinsulinism:

Infants of diabetic mothers develop pancreatic beta
cell hyperplasia.

Infants with erythroplastosis fetalis have
hypoglycemia secondary to beta cell hyperplasia; whose
cause is unknown (Urbach et al ,19284).

Other causes such as malposition of the umbilical

artery catheter and rapid discontinuation of concentrated

I.V. glucusgtransfusion.

Asphyxia (Cokkin and Leonard, 1984) .
Tovemia (Fildes et al,1973).
Hypothermia.

Cyanotic heart disease.

Chronic hypoxia (Gass et al,1975).
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I11-Neonatal Persistant Hypoglycemia:

These are relatively rare disorders, involving
decreased storage or breakdown of glycogen or decreased
gluconeogenisis. These enzyme deficiencies are suspected
in infants who present with hypoglycemia and hepatomegaly:
which is due increased lipid and accumul ated glvycogen.
There is usually & positive family history of unexplained
deaths in infancy. They are inherited in an autosomal

recessive manner (Stephen La Franchi,1987).

Glucose—é—-phosphatase defeciency ié the most severe
form of the qucogen storage diseases, as both
gluconeogenisis and glycogenolysis are blocked. The
accumulated glucose-6—phosphate is converted tot lactic
acid, producing lactic acidosis. These patients do not
show glycemic response to glucagon or infusions ofgalacose,
fractose, alanine or glycernl (Fagliara,1973).

Fructose-1,6&6-diphosphatase deficiency tends to present
later in infancy and to be less severe than
glucose—-4-phosphatase deficiency. kKetosis is  more
pronounced and a glycemic response is seen wfth glucagon
and galactose but not with fructose, alanine or glycerol

(Fagliara,1973).
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{Z)De

fecte_in _glycogenolysis
Amylowl,b—glycosidase difeciency and defects in the
phosphorylase enzyme system tends to be relatively mild,
and hypoglycemia and ketosis may only develop during
prolanged fasting.
Glycogen - Synthetase deficiencys: which usually
presents in the nepnatal period with severe hprglyce@ia.

Fetosie is present but lactic acidosis is absent.

Hypoglycemia with hepatomegaly and associated myopathy
or cardiomyopathy without ketosis or acidosis should raise
the <cuspicion of a defect in fatty acid oxidation or
ketogenesis. Carnitine serves as & carrier for long chain
fatty acid oxidation, hence carnitine deficiency interferes
with the use of fatty acids as alternate fuels and probably
also limites substrate for gluconeogenesis. Carnitine
therapy has proved helpful in some patients. A similar
clinical presentation is seen with deficiencies af long—.
medium—, and short—chain fatty acid acyl
Co—-A-dehydrogenase. Carnitine is not helpful in these

cases (Slonim et al,19835).
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Hypupituitariﬁm or isolgtad GH deficiencys: congenital
hypmpituitarism, that presents in infancy and includes GH
and ACTH deficiency. will predispose the affected infants
to hypoglycemia. since both GH and cortisol stimulate

hepatic gluconeogenesis: GH stimulates protein synthesis

and fat breakdown while cortisol stimul ates protein
breakdown, hypoglycemia should be expected. The clinical
tipoffs to hypopituitarism include congenital midline

defects such as midline cleft 1lip and palate.

Frimary adrenocortical ingufficiencys Inadequate
adrenal cortisol secretion will also predispose to ketotic
hypoglycemia. This may result from congenital or aquired
pddison®s disease, congenital adrenal hyperplasia (Slonim
et al,198%) or glucocorticnid deficiency from ACTH
unresponsiveness (Soltesz et al,1985) .

Dther hormone deficienciess; such as glucagone

deficiency and. adrenal medullary unresponsiveness.

Hyperineulinism; is the most Common cause of
intractable hypogl ycemia. It 1is associated with either
neisdioplastosis or beta cell hyperplasia. The

hypoglycemic symptoms are usually present cince the first
few hours of life (Aynsley Green, 1981). The infant’s
mother often had gastational diabetes whose diagnocis Was

missed and treatment del ayed.




I111- Childhood_ Hypoglycemia:

NA L PRI NS S e tR S S e S e

Any disorder that interfers with hepatic function may
result in decreased glycogen stores and abnormal
gluconeogenesis. Severe hypoglycemia may he a featqre of
fulminant infections, hepatitis or Reye's disease (Bl asgon
et &l 1973 . Hence, adequate administration is an
important part of the supportive management in these
disorders.

Certain drugs a&lso predispose to hypoglycemia,
salicylates for example, may cause hepatic enzyme
disfunction and hypogl ycemia. Fropranolol administration,
although its effect is beta blockage, may inhibit glucagon

secretion and result in hypoglycemia (Seltrzer,1972).

it is the most common form of hypoglycemia in
childhood. The age of onset is usually between i-5 years,
with a peak around 18 mpnths. Hypoglycemia typically
occurs after a longer than usual fast, 12-15 houré, or with
decreased caloric intake &as with an intercurrent illness or

vomiting. This is often described as the ngunday morning
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fite" which occurs when the family members sleep in and the
infant or child misses breakfast.

Children with this condition may bhe underweight for height,
with decreased muscle mass, & history of being small for
gestational age or having transient neonatal hypoglycemia.
Some evidence supports the decreased availability of
gluconeadenesis substrate; aianine. Other evidence
suggests that decreased epinephrine secretion in response
to hypoglycemia is .the underlying mechanism

(Christensea, 1980).

~Hypopituitarism or isolated GH deficiency

~FPrimary adrenal insufficiency.

-Hyperinsulinism; due to islet.cell adenoma, exogenous
insulin or oral hypoglycemic agents.

~-Non~-pancreatic tumours; which produce insulin-like

substance (Mar k et al,1980), for vample, massive
retroperitoneal tumours which manifest veessive glucose
uptake.

(

4)-Reactive hypoglycemiaz
A wide variety of symptoms, particularly behaviour or
personality changes following ingestion of certain food,

and the symptoms are relieved by ingestion of food or

infusion of glucose (Stephen La Franchi, 1987).




(6)Hypothyroidism:

The thyroid hormones increaase oxygen consumption,
stimulate protein synthesis, influence growth and
differentiation and affect carbohydrate, lipid and vitamin
metabolism. The thyroid is regulated by the thyroid
stimulating hormone (TSH), A& ‘glycoprotein produced and
secretd by the anterior lobe of the pituitary gland. It is
nmeasured in blood by specific radio—immune assays. Its
synthesis and release are stimulated by thyrotropin
releasing hormone (TRH) ., which is synthesised in the
hypothal amus and cecreted into the pituitary. TRH is found
in other parts of the brain besides the hypothalamus, and
in other organs. fdside of its endocrine function, it seems
to serve as a neuro—transmitter (Nelson, 1987).

Further control of the level of circulating thyroid
hormones occurs in the periphery. In many non-thyroidal
illnesses, extra-thyroidal prpduction of T3 decreases;
factors whiéh inhibit thyroxin—Swdeiodinaze include
fasting, chronic malputrition, acute illness and certan
drugs.

The decreased level of TI results in decreased rates
of oxygen consumption, substrate utilisation and of other

catabolic processes.
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From the work of Fisher and others(1981), a useful
concept has evolved that thyroid axis maturation occurs in
three partially overlapped phases, and that the fetal
hypothalamic—pituitary-thyroid . system develops
independantly of maternal influence as T3, T4 and TSH do
not cross the placnta. Ry 104 2 weeks of gestation the
fetal thyroid is able to concentrate iodine and synthesis
iodothyronine. Around mid-gestation the integrity of the
hypothalamic-pituitary portal system is established and
functional maturatiaon of the thyroid axis can occur, but in
man, this process is not completed until after
birth(Fisher,1981) .

Fetal serum T4 increases progressively to
approdimately 1-5 ug/dl at term. Fetal levels of T3 are
below measurable levels before 30 weeks and then gradually
rise to about S0 ng/dl at term. At birth there is acute
release of T8H which produces a dramatic rise in the level
of T3 to approximately 300 ng/dl in about 4 hours. This
seems to be largely derived +from increased peripheral
conversion of T4 to T3. Levels decline during the first
week of life to abbut 200 ng/dl (Wilson, 1985, Kaplan,198Z,

Fisher,1981).
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These remarkable mechanisms which spare thyroid
hormone effect in the fetus and then ampilify it
immediately after birth, suggest one reason why early
post-natal hormone replacement is so effective. The other
major factor is probably the late brain growth spunt in the
human compared to other species, which permits the critical
periocod for treatment to extend into the early post-natal
weeks. (Wilson, 1985, Kaplan, 1983, Fisher,1981).

Hypothyroidism’ is the résultant of deficient

production of thyroid hormones.
I.Deficiency of TRH:
1-isclated.
2-multiple hypothalamic deficiencies
(idiopathic hypopituitarism)
Il.Deficiency of TSH:
1-isalated.
P-multiple pituitary deficiencies
(craniopharyngioma)
IlII.Deficiency of thyroid hormone:
l-aplastic, hypoplastic or ectopic thyroid:
i.developmental defects:thyroid dysgenesis.
ii.maternal radio—-iodine therapy.

iii.maternal auto-immune disease.
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2-defective syntﬁesis of thyroid hormones

(goitrous hypothyroidism)
i.trapping defect.

ii.organification defect:

absent peroxidase.

defective binding of peroxidase,

inactive bound peroxidase,
pendred syndrome.

iii.iodo-tyrosine coupling defect.

iv.iodoglobulin synthesis defect.
T-indine deficiency (endemic cretinism).

4-damage of thyroid:

i.auto—immune disease(lymphatic thyroiditis).

ii.cystinosis.

iii.neonatal goitrej;

eqg.liodides, propylthiouracil,methimazol.

iv.iatrogenic:

thyroidectomy.

drugs (iodides,propylthiouracil,

methimazole,para—-amino salicylic acid).

neck irradiation (eg.Hodgkin’s disease).

IV.End organ defect:
1-T8H unresponsiveness.
i.defective TSH receptors.

ii.defective G unit.
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jii.type I pseudohypoparathyroidism.

iv.maternal TSH binding inhibition.
2-Thyroid hormone unrespongiveness:

i.autosomal recessive.

ii.autosomal dcminant(Nelson,l?B?).

Clinically there are two types of hypothyroidism;

congenital and juvenile.

Screening showed that it is much more common than wase
believed. Retrospective studies‘héd suggested an incidence
of perminent primary hypothyroidism around 1/7,000 (Alm et
al,1978), but screening  gave a true rate of 1/3,300 to
174,50 in many parts of America, Europe and Asia (Fisha et
al, 1979).

This wide discripancy is at least in part due to
neonatal identification of children in whom the diagnosis
would previously have been acquired hypothyroidism of early

post-natal onset.

May take the form of hypoplasia or aplasia. It is the
most common among congenital hypothyroidism, comprising
80~-90% of the cases. Little is known about the factors
that interfere with the normal development of the thyroid
gland. About 1/5 of cases have no detectable thyroid
tissue and the remaining ~/% have an ectopic or dysplastic

gland (Branes, 1985) .

Ili
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When administered during pregnancy is hazardous to the
fetal thyroid. A pregnancy test should be carried out

before prescribing 1131 for any woman in the child-bearing
period.

. IR NP A% S aP) [N A AR P S

This could be ieolated TSH deficiency or as a part of
pan—hypopituitarism (e.g.hypoglycemia, micro—genitalia,
persistant jaundice) .

In such a condition, the ability of the thyroid gland
to respond to TSH is impaired due to deficient activity of

guanine—nucliotide~binding reqgulatory unit (Codaoccioni et

al, 1980).
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arn increasing number of patients are being found, who
are resistant to the action of endogenous and exogenous T3
and T4. Most of them have goitke and clearly elevated
levele of T3, T4, free T4 which led to the diagnosis of
Grave's disease although they are clinically euthyroid.

The fibroblasts of the affected patients have
defective receptors’ affinity for TI. The resistance to
thyroid haormones appears to vary among different tissues
and a variable expression has been observed within
families. BRoth autosomal recessive and autosomal dominant
modes of inheritance have Emen described, suggesting

hetrogenity (Menezes—Fereira et al,1984).
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é.Defective synthesis of thyroxine:

The congenital hypothyroidism in such patients is due
to a defect in the biosynthesis of thyroid hormones.
BGoitre is a character, and it is termed goitrous
hypothyroidism “or goitrous cretinism. It is detected in
1/20,000 -  1/50,000 live birth in neonatal screening
program. It is genetically determined in an autosomal
recessive manner. The defect could be in:

a-Ilodine trapping.
b-Iodine organification.
c—-Coupling.
d-Deiodinase.

e-Thyroglobin synthesis(Nelson,1987).

The condition is twice as common in girls as in boys.
The established diagnosis of congenital hypothyroidism can
be reached during the early weeks of life 1if the initial
but less characterigtic manifistations are recognised.

The child is significantlly heavier at birth, with
prolonged physiolegical jaundice, feeding difficulties and
respiratory difficulties due to large tongue (apneic
episodes, noisy respiration and nasal obstruction), long
hours of sleep, little cry, poor appetite, conistipation,

abdominal enlargement, umbilical hernia, hypothermia (33°C,

o Cisnn et s s ) S " e .
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ckin manifestations (dry, scaly, little prespiration and
carotenemia)l, bradycatrdia, cardiomegaly, mMuUrmlrS, anemia
that is refractory to treatment, physical retardation and
mental retardation. Fhysical retardation may take the form
of stunted growth, short extremeties, delayed closure of
fontanelles, delayed dentition, short and broad hands and
fingers, delayed sitting and standing and delayed sexual
maturation(Smith D.W. et al,1973), if ever.

Mental prognosis in congenital hypothyroidism is
variable, ranging all the way from gross mental
subnormality to a superior level of 1.@. in the 120s
(Money, 1956) . In order to explain this vast range, one
must call hypothetically on the following variables:

1.The family stock and what the I.0Q. might have been

if not impaired by the thyroid defect.

2. The data of thyroid failure, perhaps in utero, and

its relation to developmentally critical periods

in CNS morphogenesis.

7. The completeness and suddeness of thyroid failure
versus the insidious onset.

4.The duration of thyroid deficit prior to it

correction by thyroid substitute therapy.

5. The continuous adequacy of thyroid substitute

therapy.




Money stated that the prognosis for 1.0. is better
the later the onset of thyroid failure, and the fewer the
signe of neuwrologic impairment, the earlier the onset the
therapy, and the more consistently the therapy is
maintained at an adequate level (Money,1956).

The mental subnormality of cretinism is not the only
cognitional, and higher central nervous system defects
concomitent with the thyroid deficit may be present. There
are also:

i.Congenital hearing impairment, particularly for
perception of higher frequencies (Fendred™s syndrome)
(Fraser et al,1960.

ii.Taste blindness for the bitter taste of

phenyl—-thiocarbamide (Shepard,1961).

Il-Juvenile Hypothyroidism
Acquired Hypothyroidism.
The development of hypothyroidism in a child who was
previously euthyroid may be due to a wide variety of
defects. A congenitally hypoplastic thyroid gland may
furnish amounts of hormone sufficient for the first few

years, but the deficiency may become manifest when rapid

growth of the baby increases the demand on the gland.
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Accordingly, all etiologic causes of congenital
hypothyroidism must be considered.

-Complete or subtotal thyroidectomy for thyrotoxicosis

or cancet.

-Removal of ectopically placed thyroid tissue,

especialy a lingual thyroid which is misdiagnosed

as a thyroglossalduct cyst.

~Chronic infectious processes or medications.

-Lymphocytic thyroiditis.

The clinical manifistation depends upon the age of the
child at the onset of, as well as the extent of the
dysfunction (Nelson,1987).

Neurologically, there is hypotonia, pseudohypertonia
and rarely hypertrophy (Kocher-Deobre-Semelaigne syndrome)

(Najjar,1974).
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The association hetween deficiency of iodine and the
prevalence of goitre and/or cretinism has been recognised
for over half a century. If iodiné deficiency is moderate;
thedemand can be satisfied by increased efficiency 1in
synthesis of thyroid hormones. In areas where iodine
deficiency is severe, decompensation and hypothyroidism may

result (Nelson,1987).




Endemic cretinizm has pmen  recognised  for centuriaes
and only in geographic azzociation with proemic goltre
There are two very different vet G”Ct]"”p;“g sy N OmE s §

i-Neryvous Syndromes
The child shows ataxia, spasticibty, doat—mutisiog

mental retardation but is with normal stature and little or

no impairment of thyroid function. Recent  evidence From

Fapua New Guined strongly suggsts that in the nervous Lype

a deficiency of iodine throughtoul faetal lide has damigsa
the developing narvous systemn guite apart from its role in
the synthesis of thyroid hormoness fhe damage ooowming in
the First trimester of pregnancy @ven pafore the fetel

thyroid has davel oped Nalson, 1987) .

2-Mypeodematous Synorone:s

The child shows marked delay  in growkh  and

daevelopmani, mantal retardation and myR@DdeEni. o
neuroaloglc abnormalitiaes  or deafness 19 ohoarved. The
iodine deficiency OCCUWTS in late fmtal life of post-natally

(Melaon, 19873 .
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7-Hydrocephalus:

The term hydrocephalus is appiied to conditions where
enl argement of the ventricular system results from an
imbalance between praoduction and absorption of the
cerebro-spinal fluid (CSF). It is almost due to interference
with the circulation and absarption of the CSF, rarely it is
due to over-production of the fluid. Two anatomic types of
hydrocephalus are distinguished:

{)Obstructive hydrocephalus: Where there is

interference with circulation of the CGF within the

ventricular system itself, resulting in enlargement

of the ventricular system proximal to the site of

obstruction.

2)Communicating hydrocephalus: Where the interference

with absorption of the CSF is due to either to

occlusion

of the subarachnoid cisterns around the brain stem or

to obetruction of subarachnoid spaces over the

convexities of the brain. The CBF pathways inside the

ventricular system are open, up to the spinal
subarachnoid spaces. Hence, the entire ventricular

system becomes uniformly distended (Nelson, 1987) .

¥ Causes of obstructive hydrocephalus:
1)Congenital agqueductal stenosis; which is the most

common cause. It ie transmitted as an X—-1linked
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recessive trait. It is usually combined with mental

retardation and the characteristic aplasia of the
thumb abductor muscles (Jansen, 1973) .

Edward et al,1961).

However, the pattern of this gEnetically determined

condition is broader and more hetrogenous both with

respect to form of inheritence and type of abnormality

(Fernell et al,1987).

o) Acquired agueductal stenosi $: Occurring after

infections.
TyCongenital aneurysm of the vein of Galen.

M Fosterior tossa subdural hematomas which is common

as a result of birth injuries, especially in preterm

infants who suffer from A high risk of

pariventricular hemorirhage and intraveventricular

hemorrhage (Volpe, 1981) and its manifistation is &

function of the severity of memorrhage
(Catto-Smith ot al,1985).

=y pandy—Wal ket malformation: where there is atresia
of the foramina of Luschhka and Magendie.

LIYMidline brain tumours.

¥ Causes of communicating hydrocephalus are of unknown
aetiology. The fpllowing are eramples:

1)Arnold-Chiari mal formation.
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D After infections: meningitis, toxoplasmosis,

cyltomegalovirus.

I Secondary to subarachnoid hemorrhage.

4) Secondary to excessive production of CSF e.g.

cases of papiloma of the choroid plexus.

I Diseases of connective tissue e.qg. Hurler

syndrame and achondroplasia.

tVitamin A intoxication.

The incidence of congenital hydrocephalus varies in
different populations, especially the type associated with
meningiomyelocoele. It is about 0.1%. Aqueduct stenosis is
found in about one third of all hydrocephalic children
(Nelson, 1987) .

The clinical manifestations of hydrocephalus depend on
the time of onset and the severity of the imbalance between
CSF production and resorptive capacity. Abnormal enlargement
of the head is a common featuwre; serial measuwrement of head
circumference is essential for early diagnosis as well as for
agsecing the rate of prognosis.

Dilatation of the 4th ventricle, demonstrated by
occipitl trans-lumination of the skull, is another feature.
The anterior fontanelle is large and bulging with palpable
separation of the cranial sutures which leads to MacEwen or
cracked-pot sign (resonant note on percussing the skull)

(Nelson, 1987) .
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DIANAGNOS IS

All three components of clinical processs history.
s amination and invegtigation can contribute importantly to
=tablishing the diagnosis of mental subnormality, and
paving the way for the most specific and comprehensive
therapy. Frequently, despite extemsive evaluation, a

specific eticlogic diagnosis is not determined.

i~ History:

The chief complaint of the parents will usually focus
upon development in general or one aspect in particular,
and it offers clues as to why the parents have sought
evaluation at that time. This pagt is usually subject to
distortions because of parental bias and anxiety. So,
development in various areasi Qross motor, fine motor,
language and social adaptive gkills should he traced
(Kaplan, 1983, Herskowitz and Rosman, 1982) .

Fast history is especially important in identifying
factors that might have caused or contributed to mental
subnormality. History of pregnancys labour and delivary
complications such as congenital rubella syndrome,
toxoplasmosis (Krogstad et al, 1972), alcohol abuse and its
resultant fetal alcohol syndrome (Ouellette et al,1977)

determined fetal movement, lack of intrauterine growth,
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prolqpsed;:;_ cord and alike. Birth records often providea
much  waluable information, gestational age, waight, hight,
head circumferance Qnd Apgar SCores, neonatal infectionsg
neanatal pneumonia, S9pPsSis and meningitis.

Family history should vi ohtained in detail.
Autoczomal dominent and recessive pattern of inheritance may
he evidenty; newrofibrona anc  phenyllketonuria, Farasntal
consinguanity should be notted; as it inhances the

likelihood of such autosomal disorders.

- Examinationi

I+ includes physical, neurological and psychiatric
eraminations. In physical gramination the gareral
diﬁcriptimn nf  obvious and striking abnormal physical
features (Smith, 1976)3 such as configuration of head size,
hypertelorism, flat nasal bridge, prominent eye Drows,

ppicanthal folds, corneal opacities, low-set and amall oF

miashap=d RA S, protruding Longuz, disturbanos im
dentition, colour and bexture of skin, high arched palate
and size of thyroid (Kaplan,l1%83). It almo involvaes

measuring and plotting of growth parameters on standardized
charts. for wample, the head size is the most important
indicator of brain growth; small head at birth suggests an
intrauterine or constitutional factors (Grose et al, 19787,

aso large head indicates hydrocephal us.
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.

T, Heuwrological examinations helps in determining the
cause and degree of mental retardation. The incidence and
the =zeverity of neorological  signs gensrally rise in

inverse proportion  to the degree of roetarcation.  Many

saverely retarded children have no neurological
abnormalities. Conversaly, about Z235% of all childrem with

cerebral palsy have normal @ intelligence (raplan, 19830 .

censory disturbance; hearing difficulbties and  wvizual
disturbances such macular searting, retinitis pigmsntosa,

are +requently esist with bothvchilﬂ’ﬁ delay development
and mental retardation.

Disturbances in motor functions, manifests itself in
muscle tone (Gpasticity, hrypotonial rreflaxes
(hyperreflexia, hyporeflexia) muscle weakness, involuntery
movements (Herskowitz and Rosman, 19820 .

Hyperirritable infants, convulsions with assymetrical
neurological signs need attention as  they wall produce
brain damage in later life. lnfantﬁ with a combination of

inactivity, general hypotonia and sraggerated respons2s to

stimuli will have tha poorest ProYnNosl S. in older
children, hyperactivity, short attention Spany

distructability and a low frustration tolerance are often

hallmarkes of brain damage (Kaplan, 19830 .
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The peychiatric examination of mentally retarded
children does not differ essentially from such examination
of normal intelligent children. The similarity decreases,
however, in direct proportion to the severigy of the mental
defect. No verbal communication and the careful
observation of the patient and'his activity is of greater
importance in psychotic mentally retarded (kLaplan, 1983) .
It should include estimation of the c¢hild’s level of
intellectual development, alertness, attention, memory,
orientation., behavioural adjustment and mood assessment.
The result observed should be considered along with the
parents’ reports, putting in mind the influence of
examination situation as anexiety, negativism, withdrawal
or alteration of behaviour (Herskowitz and Rosman, 1982) .
The essential part of the mental status examination is the
emationél state, and the nature and maturity of child®s
defences particularily self-defeating, repression, denial,
introjection and isolation,: sublimation potential,
frustration tolerance, impul se =contF01, self-image, and
cel f-confedance, persistance, and curiosity. All these
forms of behaviour could help knowing about the cause of

the retarded child's personality development impairment.
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. I~ Investigation:
It should be guidad by the history and examination.
Invstigations are carried out either to con%irm the
diagnosis or to specify the ceuse. Such investigations to
be considered arei-

~Thyraoid function tests,

~Azsesesment of hearing and vision.

~Elactroencephal ography (EEGY.

~Chromozomal analysis.

~TORCH antibody titre in blood.

-Skull X-ray.

~Cranial CT scan.

~Blood and urine for aminoacids, urine for organic

acids.

~Urine for muccopolysccharides.

-Lysnsomal enzyme analysis in blood.

-Serum uric acid.

-Fsychologic testing.

An  aggressive approach  to diagnosis is aEyally
justified in  the developnentally dslayed child, because

early treatment may minimize or prevent some instances of

permenant mental retardation At phenyl ketonuria,
galactosemia and hypothyroidism, and occusionally can

reverse the retardation at least in part.




Defferential Diagnosis:

A variety of conditions may simulate mental

retardation, such as:

1- Normal variation in development and deprived homes..

3]
H

Sensory handicaps.

Chronic disease, convulsive disorders, organic

(%]
|

brain syndrome.
4- Emotional difficulties.

S5- Psychiatric conditions.

1- Normal variation in development, which falls behind

the mean for the population at the time, but on the long

run it proves to be normal {(Koch et al,1977). Also,
children who come from deprived homes that provide
inadequate stimulation may manifest motor or mental

retardation that is reversable if an enriched stimulating
gnvironment is provided in early childhood (klaplan, 1983).
2- sSensory handicap; especially deafness and
blindness. Such children typically fail to develop
normally. With hearing impairment, particularily language
development 1is delayed. Misdiagnosing a deaf child as
retarded one can easily result (Kemdell and Zealley,1788).
While children with visual impairment will often manifest
developmental lag in milestone that cause low intelligence

to be suspected (Adelson and Fraiberg,1977).
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Z- 0Organic brain disease;:cerebral palsy with motor
function affection may be mistaken for global retardation.
Seizw disorders which may be overlooked if they are subtle
or subclinical thaf only discovered by EEG. It is if not
treated will later cause actual brain damage. Dvgr
medication of anticonvulsants may even produce delayed
development or a picture of behavioural regression
(Herskowitz and Rosman, 1982).

4—- Emotional defficulties often lead to an apparent
retardation. Such emot;onally disturbed children do poorly
in school and perform far below their actual mental level.

5—- Fsychiatric conditionsg the most  controversial
differential diagnostic problem concerns children with
severe retardation, brain damage, early infantile autism,
childhood schizophrenia, and Heller’s disease.

The child;s early history is often unavailable and/or
unreliable and by the time the evaluation is done, many
children with such conditions manifest similar bizarre and
stereotyped behaviour. It then, does not matter from the
practical point of view whether the child’s retaraation is
secondary to primary infantile autism or schizophrenia or
whether such personality and behaviour 'distortion is

secondary to brain damage or retardation.
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Psychometry: Intelligence Quotient:

Tt i e o S e e S s 2 o 2 %

According to Eysenck (1981), the ancient Gr eeks
introduced the concept of intelligence. They regarded it
as the potential to think, reason and solve mantal
problems, and they differentiasted 1t {from a person =
observed behaviour. Centuries later, tests of intelligence
evolved, the First widely used being Einet’s, which was
developed in France in the early 120Gz, One of the major

gsts in the past was to assess children in

il

uses of I.CL
ordinary schools who had difficulties in  keeping up with
their classmates.

Fsychological investigations have shown that one can
not think of human beings as either mentally defective or
normals but must think of them as varying along a
continuous scale from idiocy at one end to ganiﬁﬁ at  the
other. When a more or less  random sample of the
population, such as school children, has its intelligsnce
measured by intelligence tests, an  average is found to
which most of the sample approximates. Extrems values  are
rare in proportion  to the degres to which they vary from

such wvalues 1s  a

12
-+

the average. The plotted scale <

hump—-backed curve; a normal curve.
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The mean gives the average value around which the
majority of tha population cluéters and the standard
daviation espresses the way in which they are scattered on
either side of this point. it has often been shown that
thare are more people of very low intelligence that can be
auplainad by this normal distribution alaone. This excess
of severely and moderately retarded individuals has tet-med
the pathological group in contrast to the subocoltural
group, most of whom are only mildly mentally handicapped.
The subcultural group is balanced at ths other end of the
distribution by a group of highly intelligent individuale,
while the pathological group has no counterbal ance. By
this, the fact that distinction betwesn the normal and the
defective is one of degree and not necessarily of the kind.

Sparman’s followers and their school found a high
positive correlation - cosfficient betwean saveral
intelligence tests and reached to a conclusion of factor
analysis, which enables theamn %o separate out a gensral

factory common to all tests that was called . Thorndike's

i

school regarded intelligence as the sum of a great numbef
of special abilities, which explains why a person has a
special ability in handling Qords for Exampie, vet he is a
fool in handling tools (8later and Roth, 1979). Hence,
different #Eats measure different facets of intelligence

such as verbal, non-verbal and social intelligence.




I.0. tests measure a person’s performance on a series
of tasks in a particul ar eetting, on a particular day and
with a particular tester. The person’s sacore reflecte
his/her underlying ability to think, reason and solve
mental problems; and will depend on many factors. One of
these factors is the degree to which such a score can be
generaliced for different days, settings and testers for
the persons in question. Another important factor is th-
degree to which scores can be generalised for particular
tasks. Thirdly is the person’s motivation.

The mean I.0. of a population is thought to rise by
about 0.3 I.0Q. points each vyear. Thus if tests with
out-of-date standardisation scores are used, children’'s
I.8. are over-estimatd if their scores are thought to be
compared to those of thé current population (Blyn
Murphy, 1987).

Hindly and Owen (1978) have shown that quite wide
variations in I.0. are not wnusual . In their longitudinal
Britigh study, they found éhat between the age of 8-17
vyears, the scores of half of their subjects changed by 10
points or more and one quarter changed by 17 points or
more.

The examining physician may avail himself of several
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ecreening instruments such as Gesell, which studies four
aspects of babies’ behaviour: social behaviour, language,
hand4eyé coordination finally bodily coordination (kKendall
and Zealley, 1988, Rayley and Cattell tests that are
commonly applied for infants. There 1is &lways a heated
controversay over the predictive value ‘of infant
psychological tests. The correlation of abnormalities
during infancy with later abnormal functioning is reported
by some authors as very low and by others as very high. It
is generally agreed that the correlation rises in direct
proportion to the age of the child at the time of applying
the test (Eaplan, 1983).

Also, changes in the person’ s environmnent seem to have
a major effect on I.CG.. A study done by Dennis (1976 for
example, showed that normal children placed in orphanages
in Lebanon before 1956 had 1.0.s of only about 350,
presumably as & result of neglect. Those adopted before
the age of 2 years regained a normal I.CG..

The most commonly used test for children are Stanford-
Binet and Wechsler Intelligence Bcale for Children,
although both have been criticised for:

1- Fenalising the culturally deprived child.

22—~ Testing mainly the potential ability for academic
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achievement rather than for adequate social
functioning.

I~ Unreliability in children with I.0. less than 50.

(Nelson, 1987) .

It ie wrong to place too great relaience on single
score or single testy; and it is iny when several different
assessments carried out over a period of time consistently
show that a child is 4alling‘ behind his peers that
subnormality should be diagnosed. Yet, such phsychological
tests, performed by an experienced psychologist must be
considered a standard part of an evaluation for mental
retardation and a principal diagnostic criterion used by
health professions and agencies that deal with mentél
retardation.

However, such tests involve an error of measurement of
abproximately five points, hence an I.0. of 70 is
considered to represent a band zone of 65-75.

Social adaptive function test: It is an important area
which reflecs the patient™s adaptive behaviow -, has been
relatively neqglected. The AAMD  recommended that a
diagnosis of mental retardation include both an
individually administered intellig%ce test and assessment

of the adaptive behaviour. The Vineland Social Maturity




Scale, based on the observation of the patient and the
discription of his caretaker, the test taps the patient’s
comlience in meeting life contingencies and in dealing with
his environment. It is especially useful in severely
retarded, who are untestable by other methods
(Kaplan, 1983). Also, the AAMD Adaptive Eehaviou Scale
which includes domains that assess in dependent functioning
in daily care, physical development, economic activity,
language development, concepts of number and time, domestic
activity, vocational activity, self-direction,
responsibility and socialization. It also measures the man
adaptive behaviours violent, distructive behavioens,
anti-social behaviour, withdrawal stereotyped,
inappropriate interpersonal manners, unacceptable vocal and
agocentric habits, self—-abuse behaviour, hyperactivity,
sexually aberant behaviour and use of medication. The test
can be completed' by parents, teachers or Ccare takers
(Jacquelin Goldman et al,1983). It was used to be carried
out by social maturity scale deviced Doll in 1953 and 19605
(Anastasi, 1982) also of extreme importance is information
on motivational, emotional and interpersonal factors.

After the age of I years, mental testing is possible

with standardised tests, yet difficulties are met with by
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psychiatrists in diagnosing mental deficiency in those high
grade defectives who show symptoms of neurotic or

psychopathic reactions.
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FSYCHIATRIC SEQUAL AE

Sequalae_of _mental retardation on_the _ghild:

When faced with the need to make a diagnosis of
psychiatric illness, genetral préctitionwrﬁ and clinicians
almost always relay on  the way in which the patient
discribes hie thoughts, perceptions and feelings. Thus, if
tha person concernad can not speek or has a problem in
communicating his thoughts, it may be ditficult or even

imposible to arrive at firm diagnosis. Although thase

iH]

problems make the dignosis of the psychiatric illness in
mentally handicapped individual difficult, it is important
to be alert to the posszibility of psychatric illness 1f
such a parson is displaying signs of emotional distreszs or
unusual or disturbed behaviour.

Out af control or inapropriate behaviow of mentally

retarded clients represents some diagnostic problems in

datermining whether the behaviour is 2 recsult of a severe

emotional disturbance separate From  retardation or a2
reflection of retardation. HDWEV@F, the impact of low
intelligence on the devalopmedt of intrapagychiatric
defences, requires assessment of multiple factors to

determine the nature of ego disruption (Faeblaes, 1984).




The difficulties faced by those mentally retarded with
severe learning disabilities have been succinctly described
as three burdens:

1) The burden of not beirmg sufficiently skilled to he
able to adapte quickly to the world of work and the social
demands of other people.

o) The burden of living in the society which fails to
provide the necessary resources for those who are disabled
and in which esocial attitudes to disability encourage

rejection, segregation and isolation.

%) The burden of being aware that the one is handicapped
and of the distortion ih self-concept and self-doubt that
this generates.

These .- burdens expose such individuals to psychological
stress and consequently psychiatric illness (Oliver
Russell,1987).

The imability of mentally retarded children to process
and adapte to the environmental stimuli leads to
dicsorganised behaviouwr. These which are most common are:

i- Hyperactivity: Its cause islstill poorly understood,
some cases are explained by sensory hypersensitivity,
others by constitutional basis. Whatsoeve the cause is,

the child, because of his restlessness and short attention
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span finds it difficult to learn and socialise. The group
members around him will reject or punish him because of his
disrupting behaviour (Kaplan, 1983) .

2~ Irritability: It is pervasive, always presentvor only

in sporadic bursts at times of increased environmental or
inner stimuli that are usually related to low—frustration
tolerance.The response to  the environment takes one of
either extreme annhovance, anger or punitivenes or avoidence
of any frustration, sabordinating the behaviouwr, needs and
mood chages of the child (Samia Ahmad, 1987) .
KL Screening-out behaviour: It is avoiding the
situations involving intense stimulation, anxiety or
frustration or developing & capacity to turn out the
environment and remain unresponsive.

The capacity to screen out excessive stimulation,
although helps the child maintain emotional equilibrium,
yet if it is carried out in excess autistic aloofness and
withdrawal results. and this is related to the high
frequency of psychotic behaviour and thinking in mentally
retarded and the developmental arrest or regression that
result (Samia Ahmad, 1987). .

4~ Aggressive behaviour: it is a common behaviour met

with in moderately and severely retarded children, taking
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the form of pan—-aggression gither directed indiscriminately
towards anybody appreoaching the child and his private world
or directed towards certain people. It may be unprovoked
and/or unpredictable, which is uasually due to pathological
changes, mainly temporal lobe lesion with or without
epilpsy. Environmental influences €.g. irritability and
frustration tolerance may aleo induce aggreseive behaviour
even in normal persons. It is worthnoting that the
mentally retarded child is vulnerable to both these aspects
(Nelson, 1987) .
In the environment, the most intensive reaction to th
uncontolled, distructive and aggressive behaviour is
hopelessness, anger and desire to eleminate the retarded
leading to instituticnalisatimn (Mill and Bruininks,1984).

The mentally retarded child is unable to tolerate
changes in the environment, even in the daily life. His
reaction ranges between mild irritability to total
behaviour reorganisation depending upon the severity of
handicap and the magnitude of the change.

Although the physical assault is reported as highest
frequent maladaptive behaviour, yet the greatest caring
staff demand is reported by self-injurious action and not

physical assault (Burton J.8ilverstein et al, 1987).

™
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5- Spcialization in the mentally retarded child is
defective as it claosely correlates to the level of general

intelligence. The process of celf-differentiation and

distinguishing from other depends upon intact sensory and
perceptual mechanisms, memory and the ability to organize
bite and peaces of information in & meaningful whole B

FarakA et al, 1788). This results in a negativisim in his

relation with his mother, the first socialization behaviour

of the child.

&~ A low self-steem is created into a growing mentally
retarded child due to the negative evaluation of his

performance by himself and other people of his environment.

This explains the results of Froul Thompson (198%5), which
suggest that mildly retarded persons experience depression

at a higher rate than do the non-retarded persons (Moen et

al, 1977).

Okaszha and El1-Fiki (1983) attempting to classify mental

disorders in mentally retarded patients, they found that

the prevalence of psychiatric disorders was estimated to be

=3%. Depression, schizophreenia and early child autisrn

represented by QDT %, neurotic disorders, behaviour
diorders, hyperkinetic syndrome and hypomania were

represented by about 6%. Epilepsy represented by T5.5%.
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Aggression was a common sympton among ppileptic retarded
patients.

In a study by Gillberg et al (1986) they tried to assess
the effect of the degree of mental retardation on the
occureance and gquality  of psychiatric disorders and
assessing the asao;iation between psychiatric illness and
further impairment of epilepsy and Down’s syndrome.

As for zsaverely retarded individuals, psychiatric
classification was imﬁassible for about 10%, while a tofal
of b4% showed major psychiatric disorders. The calculated
frequency for the combination of severe mental retardatian
and psychotic behaviour in the general population was O.15%

in 13-17 years old group, 277 of séverely mentally retarded

suffered epilepsy.

Rating +qr psychiatric disorder impossible 16.0%
No psychiatric disorder 26.0%
'Fsychotic behaviour 50.9%
Triad of language and spcial impairment 27 .04
Severe social impairment 14.0%
Infantile autiém 8.0%
Schizophernia 1.5%
Emotional disorders 4.5%
4.5%

Conduct disorders
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Feychosomatic disorders Z.0%
Depressive syndromes 1.5%
In mildly retarded persons, there was no
o

psychiatricaly uncﬂ%ei%ied cases ;3 5774 of them showed major
psychiatric disorders. The frequency of the combination of
mild mental retardation and hsychotic behaviour in the
general population was 0.05% in the 13-17 years old group;
10% of the mildly mentally retarded suffered from epilepsy
and there was marked preponderance of boys.

The main finding was that more than half of the mildly
retarded children had additional peychiatric handicaps.

Studying the abnormal streotyped behaQiour of
non-retarded infants and young mentally retarded children,
Steven Schwarz et al (1986) revealed topographical
difference that could be of value in early identification
of this behaviour. The repetitive movements of the
mentally retarded chilﬂren were of greater number, smaller
amplitude and longer gazing.

Abbott et al (1987) evaluated 653 persons with
homocystinuria for psychiatric disturbances, intelligence,
evidence of other C.N.S. problems and responsiveness to
vitamin Eé&. The overall rate of clinically significant

paychiatric disorders was 51% predominated by:
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1- Episodic dpression 10%
o- Chronic disorder of behaviour 17%
T- Chronic obsessive compulsive disorders S%
4- Fersonality disorders 19%

(0liver Russell, 1987)

Aggresive behaviour and other conduct disorders were

particularly common among patients with mental retardation

end among vitamin Eé6 non-responsive patients.
Maladaptive behaviours; one critrion for suspecting

mental retardation with psychiatric illness are comman

among mentally retarded persons (Eymann and Call,1977) and

are the chieve reason for Firgt admission (Mill and

Fruininks, 1284} and readmissions to public residential

facilities (Intagliata and Willer, 1981, Thiel, 1988, Pagel .- <

and Whitling, 1978, keys,Boroskin and Ross,1973) .
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There 13 & Vvery complicated reciprocal relation

hetween home environment and the developmental process of a

mentally handicapped individual so -that 1t can not be

defined which of them aifects the other. HNihira, B
al (1989 carried out a study invistigating auch a
reciprocal relation on a sample of 148 indiviuvals of 7-14
years of age longitudinally ovar & T years period. Annual
assesament  of the home anvironment included ohild rearing
attitudes, aducationally relevaht stimuli, opportunities,
psycho-social climate and environmental press of the home.

Maanwhile, measures of the aub jects’ development, including

social competence, pesycho-social adjustment and
self-concept were done. Results revealed significant
influence of the environmental stimuli on bhoth the

subjects’ cognitive ‘development  and social  adjustment.

Harmony and quality of parenting and educational
expectation as aspiration were the two most salient
environmental variables associetsd with the subjscts”

development. Also, the study demonstrated the subjects?
significant influences On subsequent changes in tha homne
environment. Zettin, (1985 5tud§ing such  a relation
betwean adjusment problems' of mildly mentally retarded
individuals and different family environments has found

that subjects from supportive families were the least
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likely to experience serious behaviow disturbances. When
they‘did, as in rases of home ingowaging dependancy, it
was likely to be a form of emotional disturbance. While
subjects from families with conflicts, were most likely to
act out and adopt anti-social forms of behaviour.

Wright et al (19835) in their study to examine how
parents of a mentally handigapped child parcel ved
themselves and how wceptional parents were perceived by
their undergraduate normal childran, found that:

1- Exceptional parents were & times as likely as pafénts
nf non-handicapped to indicate that the Ch&ldren caused
marital problems. |

2- They experienced significantly more negative anotions
in relation to parenthood.

I- No significant difference bhetween exceptional pérent
group and control parent gtoup concerning sslf-rating or
life satisfaction scores (Silbert et al, 1982, Vance et él,
17800 .

4~ Exceptional mothers ware MQFQ likely perceived by
their normal undergraduate children as having had emotional
problems at sometime than were mothers of non-handicapped

children (Kazak, Marvin, 1984, Tavormina et al, 1981).




However ,  exceptional parents were rated as being no
more likely than perents of non—-handicapped children to be
angry, depressed, alcoholic, non-supportive or divorced.
The parentz of retarded children are wsually besetted by
overwhalming feelings of guilt, anexiebty, hostility and
insecurity. Many of the retardsd children’ s parents suffer
from a degree of enotional disorganisation, bub vary in
intensity and gquality of fhﬁir reactions. Fost  of them

sperience considerable tension and anguish at the time of

initial diagnosis, causing a weakening of the habitual

defence system and a temporary breakdown of adjustment
pattern. Such initial  periody immadiately after the

diagnosis is estressly crucial  and may have a deciding
influence on the parents handling of the child in the
future. FRepeated discussions bebtween the physician and the
child’ s parents about the prognosis are usually necessary
to help them absorb the full impact which will inevitably

1937
“

Tt

ba followed by‘a slow bereavensnt (Michol
The ultimate impact of the ratarded ohild on  the
family depends on several factors:
1- Degree of retardation.
- Personality and life adJLStment of each parent

,

preceeding the birth of retardad child.
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I- The degres of parents’ professionel and social
success, and socio-economic status.

4— The adequacy of marital adjustment.

5-—- QOther children in the family and their
intellectual progress.
Hence, SOMme families behaving in  an  extreamnely
5eif~d@§tructive or resistant MANNET will pose a
tormidable obstacle to thedir disabled relatives”

habilitation. Such Ffrustrating families to work with, will
consequently be provided with only little professional
assistance. The maladaptive family behavioural pattern may
include 1 oud, chronic complainings program  sabotage,

extreme overprotection, hypochondriacal obsessions overt

hostility, gsymbiotic relationships, avoidance of the:
disabled pereson  and psychosocial  deprivation. (Munro,
19835 .

On  the other hand, if the parents are well-adjusted,
with positive self-image and their marriage 1s based on
mutual  support  and free communication.  They will be able
to absord the retarded child with wpsetiting no family
members. While if parents are emotionally immature, have

low self-esteen and beset by neuwrotic conflict, the arrival

of a defect child may precipitate a crisis that may lead o~

even to family breakdown (Wright et al, 1585},
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The child may be cast in  the role of scapegoat  to
gdrain off the family tension, rejecting him by
institutionalization is followed Dby rising the family
tension up to separation or divorce.

Social life of family frequently becom=s limited and a
feeling of isolation results. Low family adaptability and
cohesiveness felt especially by mother were provided by
Kazakjgnne at al (1988) as the sarly closeness between the
mother and child is the first stone for his dev&lup&&nt,
and it is promoted by the feelings of bride and acceptance
and  reinforced and continued by the child’s predictable
rasponses such as smiling, cuddling and playfulness auch
responces  are delayed in mentally nandicapped ohildren and
this creates parental inner turmoil, griefy disappointmant
even feeling of guilt and failure (Samia Ahmed, 1987) .
Maternal care and depreviation present to the emotional and
intellectual development a great importance. The decreased
amount of mothering, affsction and astimulation provided to

the retardod child will Fenult  in irretrieveble loss of

it

whatever inner resources the =hild process, as in cases of

garly inistitutionalisation.
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Denial, infantalization, rejection by
institutionalization, averprotection 3= a reaction
formation to feelings of rejection and whatsoever

predominent defences of the family may help or hinder their
adjustment Lo presence anid handling of the retarded child
as well as helping him to develop ang overcoming what
Rodget, Sylvia (19835) addressed as arrest of the family
cycle. As the parental roles ramaln fairly conatanf
hecause they still have a ﬁmcially dependent child to care
for regardless of her or his position in  the family, he
remains  the youngest. And the younyg normal siblings must
adépt to becoming superordinate in their relationship  with
an older retarded siblings and decreased attention with
increased responsibility, especially those concerned  with
parantal expectation of acadmic pegrformance.

In a comparitive study of houwse holding expendature
pattern of famili=s in the genseral population and fanilies
with intellectual handicapped members in New Z@aland, there
were $17/weelk in household itens such as fond, especially
with diatry restriction, electricity supplies, also
$27/week for handicapped child cars such as especial toys,
equipments health care (Alm et al,17B6, Chetwynd, 1985,

Buckle, 17847 .
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FREVEMNT ION

Frevention of mental subnormality is rather & complex
and multifacet problem. it needs cooperation of many
community services; medical  and community health,
nutritional, educational and public attitudes. In many
countries,‘ such as Denmark and cwitrerland, the law,
through a very direct ways dealt with this problem by
sterilisation of defectives. ’It remains undoubtedly
uneffeétive on the large scale and the problem remains.
Reorientation of the public attitudes and values rather
than semi-complusatory or voluntary measures directed
towards & small section aof the c@mmunity; the defectives,
iz the most acceptable means: of solving the problem of
mental subnormality (Slater, Roth 1979).

Frevention as a strategy is composed af three steps
intervention continuum. Prihary prevention, ie the
measures taken to make the out come of high risk infants
not retarded, while secondary prevention includes early
detection and treatment aiming at total cure oOr least
possible damages total habilitation. Tertiary prevention
is concerned with preventing any complication of the mental

subnormality and its consequent treatment.
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It is mainly the role of the whole communitys; although
the medical services represent the major participent.

(1)Fublic Education: It is of great importance to
sweep away many superstitionsfsuch as considering mental
cubnormality as a curse or visitation, but to make the
public realise that it 1is an illness to be studied and
treated and that the defectives are individuals who have
needs of love and care and have feelings of love and hate,
anger and compassion (Kaplan, 1983).

(2) Improvement of Socioeconomic Standards: = By
improving the socioeconomic standards we overcome the

secondary phenomanon of malnutrition, prematurity,

obstetrical - hazards that precipitate mental subnormality,

as well As under-stimulation or over—-stimulation
environment that would worsen the pre-—existing
subnormality. Hal¥ measures Oor superficial palliative

eolutions can not be effective in interrupting the vicious
self—perpetuating cycle of poverty (baplan, 1983) .
(T)Freventive Medical Measqres: This includes prenatal
and perinatal care and pediatric prevention. The prenatal
care is composed of restricting the number of pregnancies
in adolescence and old age ( after the age of 40) to reduce

chromosomal aberration . to . provide adequate nutrition
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and control

especially during pregnancysi vitamins, ming
of maternal conditions suich  as  diabetes mellitus or
pre-asclampsia, prevention of infections dwing pregnancy
such as syphilis, Germnan measles and  toxoplasmosis
(Erogstad, 1972, FPasamanich and kEnoblooh, 190357,

Delivery technigues and dirugs auch  as  anaesthetics
and analgesics used during labowr  should be applied
thoughtfully. Also, close obhservation of the mother during
the process of labour is egsential .  Apger scoring gives &
good and significant clué about the neoborn  (Melson, 1987).
FPediatric preventive programs  of  early and adeguate
diagnosis and treatment of acute illnessas and  convulsive
disorders and its causes such  az  hypoglycemia  and
hypocalcemia.

(4)Genetic Counsslling:s This usually involves  the
question of the desirability of future off-spring by
parents,siblings and sometimes more distant relatives,
which can be done by privete practibionars and stafs
physicians in clinics and hospitals. Enowledgs in g=netic

rounselling is still limited and precise data are availabl

'

only in few conditions, while in many cases counselling is
complex and is best left for the spacial centers which are
equiped with cytogenetic and biochemical laboratories for

specialised tests (Nelson, 15873 .




The first step in genstic counselling 1 to make
certain the diagnosis. 1s correct  with whatever means
possible, then the counselling proceeds as followe:

{-Review the family history of each parant and

identify any unrecognisad genetic risks. This can
help identify carriecrs.

s_Raview the interpretations the family has madie or

those offered by others.

=-Discuss the medical consegusnces of the defect and

the variability of associated features that may
daevelop.
4-Describe the genetic basis of the problem.
S5-Explain the ganetic risks using terms that the

that the

e

family can understand. This mean
physician®s role is to pregent the kriown facts and
the uncertainties.
&-0utline the options available, such as having no
children or having childraen and accephting the rishk.
7-Finally provide the parents with a sumnary of the

iesues discussed and if possible mest tham again to

help them decide which option they would take and be
in contact with them Lo provide any new information

that become available (Mzlson, 19287) .
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Genetic Counselling for Frenatal Diagnosiso:

Many couples seek genetic counsslling to learn more
about prenatal diagnosis. Ths most comnmon indications  for
this are:

1) Advanced maternal agéu

C2YPrevious child with Down’se syndrome, anencephaly or
meningiocoslae,

DAutosomal recessive inborn errors of metabolism

(Kingston 15847,

Mathods of Prenatal Diagnosis:

1-Ultrasonagraphy.

Z-Maternal ssrum alpha-feto-protein (AFF).

I-Amniocentesis

4-Fetoscopy

S—-Chorion biopsy.

It is a safe, non~invasive investigation which gives,

smant of growth paramsters,

not only an accuwrate asses
gestational age, placental localisation, but also detects
some fetal abnormalities such as neural  tube defects and
hydrocephalus (Vardi et al 1987).

{2)Maternal Serum Alphs Feto Frotein:

Raised levels of AFF in maternal serum in neural tube
defect preghancies were first reported by EBrock and

Sutcliffe (1972) and subsequently vesd as & soreening test
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for such affected pregnancies. It was also found that it
is significantly lower in pregnancies associated with
Down’s syndrome than in those associated with neural tube
defects, during the first 14-20 weeks of gestation (Cuckle,
1984) . Eighty to ninety per cent of cases of anencephaly
and meningiomyelocoele are diagnosed by AFF.

N.E: Dther causes of low maternal serum AFF ares:

1.Low maternal weight.

o.Low birth weight.

IT.Fetal sex.

4.Maternal diabetes mellitus.

Other causes of high maternal serum AFF are:
1.Underestimated gestational age.

2. Threatened or missed ébortion.

E.Twin pregnancy.

4.Abdominal wall defects (exomphalos).

This comprises the agpiration of amniotic fluid sample
under aseptic conditions, using local anaesthesia, at 15-17
weeks of gestation. The first 2ml of the fluid are usually
contaminated by the mother’s skin, then 10-30 ml of the
amniotic fluid are withdrawn and the cells separated from
the fluid are cultured. Fetal loss from amniocentesis is

about ©.5%, 3% of mothers will suffer from transient cramps




and leakage of amniotic fluid and 5% will need & second

—_

sample. Results will be obtained within 2-3 weeks.

Termination of pregnancy, if indicated, is advised to be
conducted before the 20th week of gestation (Nelsan, 1987).

‘Howard S. Cuckle et al (1984) in their study pointed
to an increase in detection rate for Down’s syndrome by the
combination of low maternal serum AFF, yauné maternal age
and amniocentesis, by 40%.

This enables the direct visualisation of the fetus and
sampling of fetal blood or tissues during the second
trimester of pregnancy. The procedure is performed under
local anaesthesia with the aid of ul trasonography. Fetal
mortality is less than 5% (Globus 3982)._ Fragile X syndrome
and fetal rubella infection can be diagnosed by fetal blood
sampling. Some metabolic disorders in which the enzymes

are only present in the liver can be also detected.

This provides the early prenatal diagnosis during the
first trimester as it is performed between 8-12 weeks of
gestation. The choficnic villous tissue is obtained
through the cervix. it reaches up to the placenta and
provides a direct .chromosome analysis and enzyme ascsay.
The risk of fetal loss after this procedure may be below 2%

(Nelson, 1987).
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Genotic Counselling for Detecting Carriers:

It is simpilified, more specitfic and nore effective if
the carrier state of the genetic abnormality in question
can be identified by laboratory tests. Through DNA
analyzis techniquesi such as gene mapping, identification
o0f a restricted length polymorphism that is closely linked
to a mutant gene (Daiger eb al, 1986) prenatal diagnosis
and carrier detection of FEU families cen be done.

Farsons who are heterogenous  for  some autosomal
recessive inborn errors of metabolsim  can be iddentified,
yet, screening for such genetic diseases 1s limited.

As  for inborn  errors  of metabolism, they ars not
strong indications for carrying out prenatal diagnosis with
all its risks. For example, in FEU, many auvthers suggested
that preconception dietary management, not only during
pregnancy, should be done to reﬁuce the fetal abnormality
(Lavy et al, 1982, Scott =t al 198G,  Smith et al 1979,
Buist et al 1978).

Levy and Walsbren (1983  proved the presence of an
inverse and apparently linear relation betwaan matarnal
blood phenylalanine concentration at conception and the

birth weight and head circumference.
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Hanley et al (1987) listed these fotal abnormalities:
o2y of offspring are mentally retarosd.

7% have microcephaly.

A0% are growth retarded at birth.

2% have congenital anomalies. Many studies prove the

efficieny of preconceptual managament of maternal
phenylketonuria in preventing fotal abnormalities (Drogari

et al, 1987, Farguhar et al, 1987, Rohve at al,l1987, Lenk= and
Lavy, 1980, Mzlson at al, 1979 . Im Drogari’s 1987, atudy
the group of mnothers with phenylketonuria who followed
restricted dietary ragimin befors conception which

maintained the blood phenylalanine concentration below &00

mumol /1, had completely normal infants.
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Ite main concern is to early diagnose the cause of
mental subnormality and treat it so as to lessen the damage
to the brain as much possible as treatment could provide.

The main group of patients who would benefite most
from such a preventive measure are those who represent with
treatable causes of mental subnormality; phenyl ketonuria,
congenital hypothyroidism, hypoglycemia and others.

© Screening tests are of utmost importance for early
suspecion of certain diseases. They, hence, invite for

further invistagation and follow up and justify aggressive

investigations. However scraaning tests must be
practically acceptable, and must combine the maximum
discrimination with minimum cost and inconvienience. For

instance, 1in congenital hypothyroidism cord blood screening

ocffers the earliest postnatal diagnosis vet, doing
additional sample is invitably complex and expensive.
Also. measuring thyroxine only will not screen infants

with compensated primary hypofhyraidism and has 3F0% of
cases will be missed (Barhes,i?BS).

Economically, the operating costs of effective mental
screening program . are small when compéred with the costs

of extented treatment and care for affected infants
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(Haltzman NA et al,1981, Layde FE et al,1979).
 Besides, the benefits to patients, family and society
as a whole are immeasurable.

I-Congenital Hypothyroidism:

The acreening policy is to measure whole blood
thyroxine concentration in duplicate on all samples and
follow up the lowest 20% with estimation of the whole blood
thyrotropine (T.5.H.) concengratimn in duplicate. If
thyrotropine is more than or equal to 25nU/l., the child is
recalled for examination and further investigation. This
procedure is usually done if the blood sample is taken
early, but if the sample is delayed for few days; thyroid
stimulating hormone; thyrotropine; assay will be better (ND
Barnes, 1985). Despite; GA Grant et al, (19884) reported 3
missed cases and recommended a second routine screening
test, done after few weeks. Also, Lazarus JH et al (1983
and Gendrel D et al(1981) have reported false positive
thyroid stimQIating hormone assay either spontaneously or
induced by immunization of the mother with preparations
containing rabbit serum respectively. So, reassessing the
diagnosis before committing the child to life long
replacement treatment 1is essential (Lazarus et al, 1983,

Gendrel D et al,1981).
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As for replacement therapy. it should be carried out
as soon as possible. Synthetic Sodium L.thyroxine is the
drug of choice, as it provides both T2 and T4. An initial
dose of 10 ug/Kg/day is suitable (New England Congenital
Hyperthyroidism Collaboration, 1984). Older children
requires a dose of 100-150 ug/day rarely 200 ug/day; 4
ug/lg/day. Adequate dosage can be judged from the patients
thyroid axis; the correct dose is defined as the smallest
amount which suppresses the thyroid stimulating hormone
into upper hal+ of the normal range (:B wg/dl)
{Neelson, 1987) .

rRegular monitoring of progress, with special attention
to growth, paychomotor developmant, symptoms and signs of
thyroid dysfunction and biochemical thyroid functions test
is essential. This biochemical thyroid function test gives
a clue about the adequacy of dosage and compliance. Check
follow up program comprises 1 monﬁh, = month after starting
'replacement therapy. Themn I monthly check through the
first vyear, 6 monthly check till school age. Finally,
annual check up till growth and development is complete.

At the age of twoj; reassessment of diagnosis should be
carried out, as brief intefruption of the treatment will

rnot be harmful (ND Rarnes, 1985) .

[ro——
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Prognosis:

In a follow up study results showed that there is no
difference between affected ‘children treated within the
firet 4 weeks of life and normal control children at 2
yvears of age on Bayley motor deveropment index, and at Z,4
and § years of age on Stanford~Binét 1 assessment, and at
16-26 vyears of age there was a hemarkable improvement of
I.0.: a mean increament of 21 points (Money et al,1978).

I11-Fhenyketonuria:

In screening for phenylketonuria, Guthrie test of
bacterial inhibition is more specific and widely used.
Positive results of Guthrie test raise the suspecious;

.

hence plasma phenylalanine concentration is determined as
confirmatory test. |

Treatment should begin at once, aiming at maintaining
the blood phenylalanine level between 2-9 mg/dl so as to
minimize the  brain damage . (Buttler, 1980). Low
phenylalanineg diet should be élosely supervised, and
monitored since over treatment as well, has side effects.
Fhenylalanine deficiency manifesﬁs itself clinically as
lethargy, anorexia, anemia, rashés, diarrhoea and even

death (Nelson, 1987).

So, continuous evaluation of the dietary management of
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pach individual treated with & low phenylalanine diet
reduces the use of unnecessarily restricted diet with their
attendent psychological, social and economic strains, as
Alm J et al(1986) in their study cshowed that one third of
the 'phenylketonuric children markedly increased their
dietary tolerance during the preschool age. This also
partially explaihs the great diversity in I.Q. scores
among those children (Alm J et al,19864).

Bl askovics et al (1974) have specul ated about
regulatory mutations of the phenylalanine hydroxyl ase
system induced by phenylalanine in diet, to bé responsible
for increased tolerance.

Prognosis

However, numerous studies have shown that even
children with FEU treated early in childhood have cognitive
deficitsy such as deficiency in solving complex spatial
problems, problem splving %trategy, attention span and
accuracy of mental representation despite efforts to
maintain well controlled phenylalanine concentration in the
blood {(Brunner RL et al,lPB?,Dennington EF et
al,1985,Brunner RL et al,198%,Melnick CR et al,1981,Koff E

et al,1977).

Other studies have shown that I.C. scores of children
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with phenylketonuria may further decline, as well as
reading and spelling score tecst when the diet discontinue
which usually occurs at the age of 6 years(Fishler et
al, 1987,S8eashore MR etal,l?BS,Smith,1978,Cabalskae E et al
1977, Brown ES,Warner R, 1976) .

This was ewplained by Herroro E et al (1983) findings
who proved that high concentration of phenylalanine
interferes with dopamine and serotinine synthesis from the
precursers tyrosine and tryptophan as manifested by
significant decrease  of homovanilliv acid(HVA) and
S-hydroxyindole acetic aqid(S—HIAA)L

The 1.0, sCores among treated children of
phenyllketonuria shows & great diversity, as great as that
found in tha general population. The reduction in I.GQ.
scores noted in children who discontinued the diet may not
occur in all cases and may also be seen in children who
continue the diet (Cabalska B et a1,1983; Waishren SE et
al ,1980) . |

Williamson ML et‘al(l?ai) determined the factors that
predict this variability among individuals with
phenylketonuria as:

1-Mothers® 1.@.3the best predictor of the children®s

1.0. and they are higher than children(koch R et al
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J1984, 0 -, - . "y Dabson JC et al,1976).

2~The age at which dietary treatment was initiated.
I-The rate of increase of blood phenylalanine levels

(Eronmal RA et al,19835). -

Also, Busan E et al(1987) found that children with a
natural (0ff diet) blood phenylalanine level less than 18
mg/d]l were less likely to suffer I.0. loss after diet
discontinuation than those  with higher natural blood
phenylalanine levels.

Low HC et a&al(1987) in their study found that
ristricted phenylalanine diet or addition of tyrosine in a
dose of 160mg/kg/day to Free diet result in increased
vigilance and dopamine synthesis. And, they concluded the
importance of phenylalanine restriction and its
continuation or alternatively tyrosine treatment; as a
second choice if satisfactory compliance becomes difficult.

11I-Urea Cycle Disorder; Hyperammonemia: In acute
cases of hyperammonemia, treatment should be carried out
promptly and vigorously to avercone the neurologic
manifestations. The treatment goal is to remove ammonia
from the body and provide adequate‘calories and essential
amino acids, minimizing the breakdown of endogenous

protein. Dialysis, peritonealy or hemodialysis, normalize

-




the plasma level of infants within 48 hours. Sodium
benroate 250 mg/kKg/day . to form hippuric acid with
endogenous glycine is the most effective way of
detoxication and excretion of ammonia (Nelson,1987).

Fhenyl acetate 230 mg/Eg/day congugates with glutamine
to form phenylacetylglutamine which is readily excreted by
the kidneys

Arginine Z00-700 mg/t.g/day promotes ammoni a wocretion
by forming intermediate metabolite of u%ea cycle.

It will take few days till consciousness is restored
again.

Frotein restriction 0.5-1.5 g/kg/day regardless of the
enzymatic defect should start. Catabolic state triggering
hyperammonemi & should be avoided (Nelson, 1987).

IV-Hypeglycemia:

Once diagnosing hypoglycemias; blood glucose is less
than 40 mg/l., intravenous glucose should be administered sO
as to raise the blood glucose approximately by 3% mg/dl.
Eolus infusion of high concentration of glucose i not
necessary and should be avoided because of the rapid
osmatic changes and the rebound hypoglycemia. Secured
central line will help maintaining plasma glucose above S0

mg/dl  and prevent sclerosis of small peripheral veins
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(Stephen La Franchi, 1987).
Specific treatment should be instituted once the cause
of hypoglycemia is Known.
1-Transient hypoglycemia is treated by supportive I.V.

glucose till gluconaugenesis enzymes mature.

~_Glucose-b—phosphatase deficiency is treated by
frequent day time feedings and during night time of
8-9 mg/kg/min by nasogastric (Schwenk and
Maymaond, 1986)

I-Endocrinal replacement of hydrocortisone, growth

hormone, thyroxine, protamine rinc glucagon.

4-Medical trial by frequent feeding and diazoxide; in
cases of hyperinsulinemia to maintain plasma glucose
level above 50 mg/dl. Otherwise F0-93% pancreatectomy
is done (Campbell et al,1983).

5-Freqgquent high carbohydrate and protein feeding would

do good with idiopathic betotic hypoglycemia.

Spontanuaous resolution by 8-10 years of age always

OCCUrs.
y-Gal actosemias

Freliminary dignosis of galactosemia is made by

demonstrating & reducing substance in several urine

specimens collected while the infant is recieving human
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milk or cows milk or any formula containing lactose.

Galactose free diet is essential to gard against liver
cirrhosis and mental retardation and cataract and recurrent
hypoglycemia, . the prognosis is generally good
(Nelson. 1987).

VI-Hydrocephalus:

The ideal goal of treatment of hydrcephalus is to
re-—establish equilibrium between C.5.F. production and
resaorption. Mild and slowly progressive hydrocephalus

recsponse noccasionally to. Acetazolamide; 40-75 mg/kg/day

which diminishes C.S.F. prodguction. Otherwise shunt
operationss; ventriculo"peritcneal, ventriculo—atrial
shunts. One of the complications of shunt operation is
infection which reguires removal of the shunt and

administration of antibiotic therapy. Dbsfraction of the
shunt tube  also occurs especially with elevated
C.S.F.protein. Repeated lumbar puncture is the procedure
of choice if hydrocephalus is the result of subarachnoid
haemoryhage oF bacterial meningitis.

Close and careful medical supervision is a must for
detecting either acute or chronic failure of shunt

pperation (Nelson, 1987) .
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The main concern of this process is to increase the
ability of adaptation and function of the mentally retarded
individuals rather than the p%evention of specific mental
illnesses, although both are included. Through this step,
narrowing of the gap between the quality of life and
emotional adjustment; psychosocial prevention, is aimed at
(Ludwik S, 1987).

However , there are many misconceptions about
psychosocial prevention. Some of the most common
misconceptions as Ludwik 88,1987 mentioned are:

1-The belief that persons with mental retardation and
their families develop similar problems that require
similar interventions, but are different from those
developed by non-retarded persoﬁé (Fhilips, 1966).

2~The belief that prevention and treatment should
focus on single objectionable behaviour only. It is more
popular among professionals ‘with narrow training in
ascessment, treatment techniques and administration.

I-The belief that elimination of a specific cause of
the maladaptaion will prevent or cure the mal adaptive

behaviuor.

4-The belief that only a specialist can deliver an

intervention.
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S5-The belief that ﬂn. @arlier and more intensive
intervention is always bast.

&~The belief that all mental health problems  are
preventable.

Erimbleconbe argues that the meaning of care for
disabled people has become distorted because it is often
considered that the type of care is decided by those who

provide it and not the choice of those who need 1t.

Unfaortunately, some  service providers have hecoms S0
conditioned to a specific system of service that they are
unaware of the possibility that their service could be more
flexible and more geographically distributed, allowing a
better response to the nesds of young intellectually
retarded adults (Brimblecombe, 158353.

Help is required in three aspects of the lives of the
mentally retarded young adult |

1-0ccupation.

E"Héusing.iﬁutter, 1982).

I-Areas of extra nesd :hesalth, social living and
education (Reiss and Bsnson, 19830.

A great deal of attention shousld  be paid to  the
develomental approach in praventing the emotional
ad justment. Mentally retarded persons develop much as  any
other individual would, but at a slower rate. Successtul
resolution of one stage or. crisis provides a good start for

the next (Ludwik €,1987).




sociationn belwssn

There ars few studies on the
various factors, such as relocetion syndrone, and the
energence of discrete mental disorders, such as depression,
in the mentally retarded population (Carsrud et al 1980,
Weinstock et al 1979 and Cochran et al 1977). 0One might

P

hypothesize that elimination Cof certein factors might

prevent the energence of these disorders. Howaver,
practical experience discowraged this concept (Luciwi b

8, 1987).

Farents need training and advice concerning managemant
of normal ervironmental crisis without creating added
problems. They have to learn to foster their children’s
successes and to achieve gratification from them, no matter
how small these successas are. This helps build positive
self-esteem which is of important preventive role. This
concept  should be encountared élso among non—family care
givers.

A service, directed towards the parents themselves,
providing counselling and preventing stress and exhaustion
related to the care of kthe mentally bhandicapped Ffamily

member ie important (Ludwik, 1987).

P
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The sacond aspect of tertiary prevention is early
diagnosis and treatmsnt  of mental  illnsoes secondary Lo
mental - subnormality. Observation of any behaviow changes

by family or care givers should be counted and not  ignored

as attention getting pbahawvi ouw mizially with
non-disturbing; withorawal in depressi ve disorder
behaviours (Ezxymansk and Beidesrman 1984 .

There is a lack of mental health professionals trained
and motivakted to work with persons who are meEntally
disturbed and subnormal (Cushna et al, 15807,

Howavar, the current ternd in mental health ie to
focus on crisis intervention; usually by psychoactive
madications alone, in order to reducs the rate of
subsequent hospitalisation.

Singh and Millichamp (198%3) in thier study on  the
effect of antipsychotics on sslf-injurious behaviow s have
found that antipsychotics and antimanics may be wussful.

Other researchs conducted by Goldwaler Regonal Cantre
for Davelopinental Disabilities have emphasized that
administration of psychotropic druge to mentally subnormal s
may depress the learning performance and interfere with the
response to external reinforcement  contingencies. Other
studies have failed to support this. In fact they claimed
that such drugs can SUupress mal&daptiv& heahaviouwr, such as:
stéreotypiES and facilitate learhing at determined dosage

=

(Aman and Singh, 198&).
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Ceveral studies have been carrisd out on the effect of
litﬁium in controlling the agoressi ve behaviow in mentally
ratarded. Lithium afficiency was betwaen 507 and  BBY
(Graft et al 1987, Dale 1580, Worrall et al 1975, Micev and
Lynch 1974, Cooper and Fowlie 1973, Forssman and Walinder

1969 . Even patients who suffered side effects had not to

be withdrown from the study.

AN

Harper and Reid (1987) founﬁ that diet with rastricted
protein and high energy given to a 54 years old profoundly
mentally retarded female with FEU improved significantly
her behaviow .

Sidea peffects of 1 ong term administration of
antipsychotics to the chronically mantally 111 who are
mentally subnormal might bs more crippling than the mantal
disorder for which the drug is given. Hance, drugs should
be used rationally in the lowest possible dose and with
jood follow uh and with periodic discontinuation trials.

TFinally, two major facts influsncing thi development
of services for the mentally handicepped paople should be

considered:
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1-The most effective way of providing help and support

for cuch people is to create services which recognise that

e
all people ate capable of some dgree of learning throughout

i
life, even those who are suffering from Lthe most savere

learning disabilities as Clarkes’,1974 included in  their

definition of mental subnormality.

» in patients with

m

The cocognitive tharapy is  possibl

1.0, of Bo-70 and it teckles the Jeszling of inferiority

that the mentally subnormal has.

»-Such people develop best in environmants which are
as near normal as possible (Oliver Russell,1987).

Total habilitation is being considsred NOW, pepacially

after the recent impressive study of Lovaas (1985 . In

this study 19 recschonl children with menital retardation,
b4 D ;

ten of whom were severaly retarded, participated in a =3

years treatment progr anm that focusad on language

developmant. at  the first greade follow up, 7 of the 19

children were functioning normally, in & ragular  first

grade class, with an average I.0. of 107. Only 2 of the
19 children were still functioning as saverely retarded.
Ferhaps in the naar future with methodological

development and more relaiable technologys professionals
will accept the concept of total habilitation for mantal
retardation (Fhilip, Raver and  Murring 19E3) . It still

neads more study and harder wor k.
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LEGAL ASPECT
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The Egyptian mental health act
Definitions:
1- Mental disorders: It is a mental illness, arrested
or incomplete development of mind, psychopathic disorder

and any other disorder or disability of mind.

27— Mental impairment: Means a state of arrested or
incomplete development of the mind whiich includes
significant impairment of intelligence and social

functioning and is associated with abnormally aggressive to
or seriously irresponsible conduct on the part of the

person concerned.

-

7— Severe mental impairment: Means a cstate of arrested
or incomplete development of the mind which includes severe
impairment of intelligance and social functioning, and 1is
associated with abnormally agpresive or seridusly
irresponsible conduct on the part on the persons cancerned.

4- Feychopathic disorder: Means a persistant disorder
ot~ disability 6! mind (whether or not including cignificant
impairment of intelligence) which results in abnormally
aggressive or seriously irresponsible conduct on the part

of the person concerned.

Fromiscuity or immoral conduct, sexual deviancy or

dependance on alcohol or drugs are not regarded as menatal
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disoreder (A Okasha, 1988).

1n the review of Aly AR 1989, he reported that lower
intelligence oF mental retardation may play a role in
homocide. They may reflect poor judgement inability to
know right from wrong, or brain pathology; perhaps
indicating minimal brain dysfunctian or epilipsy. As in
the case of diagnosis, recsults of 1.0. testing may reflect
the nature of the institution fro@ which the sample of
killers is drawn. For example, Szymusilk, 15971, studied 38
murderers in a Folish prison—-hospital and found only 135%
had normal I.G.s, the rest being defective. Mc Enight et
al, 1964, found that 577 of their Canadian prison hospital
sample did not finish public school, while S% had a
university qualification and 20% had bright normal I.6.s.
In Lanzkron’s, 1962 sample of 150 insane killers, 607 had
average I.0.9 but the rest were lower with 1172 of moron
level. howevear , in the case of severely disturbed
psychiatric patients, the validity of the I.0. assessment
may be questionable. Fegan and Smith, 1979, found that 97%
of 0 murderers had achademic or behavioral difficulties in
school and that 797 were ih dull/normal range of
intelligence. Hays et al, 1978, found juvenile murderers

had significantly lower 1.0.%5 than other offenders on the
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NlSC»but Deiker, 1973, found that WAIS I.0. was generally
average in 190 prisoners convicted for murder. Also as Aly
AR, 1987 reported in his review study that kEahn, 19489, in
one of the very few controlled studies of homocide, found
that 195 killers in contrast to 24 burglars at Eellevue
Hospital were older (mean age 41 years, VS 27 years), had
fewslr previous criminal records and were more often legally
insane, but there were no significant differences in I.G..
Once again, the more freqqgﬁt use of a non-homocidal
control group would elucidate greatly the over all role of
1.0. in understanding homocide. Langevin et al 198%2b,
compaired 109 killers with 38 non-violent offenders and 34
community controls in pesychiatric diagnosis, I.G. and
clinical results. There was no difference in the incidence
of mental retardation in killer from non-violent patient.
It was diagrnosed in 4% of killers and I% of non-violent
offenders. In over all I.0@. scores killers scored lowest.
They did not differe significantly from non-violent
offenders on VY.I1.0. but they acored significantly 1 owered
on the Raven (performance) 1.0.. However the great
majority of killers scored in the normal or suprior range
on both tests. They did show trend to scoring lower than

non-violent offenders in both I.0. mesures and this
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finding warrants further investigation. Neurological
evidences suggested in some cases that the brain patology
may play a role in the 1.0. scores and perhaps in the
homocide. Surprisingly, fewer killers than non-violent
control were given the E.E.G. vamination but of those who
recieved it, there were no csignificant difference between
the 2 groups. Only & small portion of each group recieved
other neurological examination and, of those there were
significantly more killers with abnormalities. This was
reflected in history of seizures or brain pathology. In
general the results ware gquivocal and only invelved a

zmall portion of homocide caces.
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DISCUSSION & CONCILLUOS ITON




o E ESCLAS S L O

DolliTs definition, 1941, the standard definition for
mental subnormality for many  YE&rS, in%isted on 1
criteria, as listed before: (1) sccial incompetence, (2)
due to mental subnormality, 3 which is developmentally
arrested, {4) and appears at/before maturity, (5 and is
constsiutional in origin, (&) finally, ecsentially
incurable.

This definition proposed a causal link between the
social incompetence and menatl subnordality which ie denied
by Grossman (1973). Considering Jane Mercer {(19732) view,
who posits the social gupectations of the individual to
determine his being mental subnorrmal  or  not. Herce,
Grossman’s AAMD definition (19773) stated ”menta%
subnormality refers to csignificantly subaverage general
intellectual functioning existing concurrently with
deficits in‘ adaptive behaviow and manifested during the
developmental period”. Clarke and Clarke’s definition
(1974) also considered the impaired social adjustment,
learning and maturation as association and not causally
linked to mental subnormality.

Bi jou Sidney, 1946, who is 1eérning theory mriented

scientist, considered the subnormal individual as one who




is only has a limited learnfng ability., yet can learn.

Grossman’s and Clarke’s definitions have a similar
view on mental subnormality, but only differ in that
Clarke’s definition explained the retarded aspects;
maturation, learning and social adjustment, while
Grossman’®s definition included all aspects under one term;
adaptive behaviour. It broads the scale of mental
subnormality, making it more flexible but requires more
work to label the individual subnormal.

As a result of accepting the  new concept of
intelligence in retardation to the society it became no
more absolute but with comparison to the requirements of a
particular social system. In other words, a perscn could
be considered retarded at school aspect but normal at
family .life. Also, The number of people labelled retarded
in an area is determened by the social structure of that
area; as what is expected of them (Kaplan, 1985).

This explains why people of rural areas; with low I.0.
and who are considered retarded is brought to live in a
city society, yet they are not so in their own society,
since they can fulfill their society’s expectation.

The course of mental retardation is a function of both

biological factorss; such as an underlying etiologic
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physical disorder, and environmenta; factors; such as
education and other opportunities. Hence, the course of
mantal retardation is variable: as with good environmental
influences, functioning may improve and vice versa.

It is worth noting that prevalence of mental
retardation due to known biological factors is similar
among children of .upper and lower socioeconomic classes,
but in cases in which no 5pecificvbimlogica1 causation can
be identified, the lower sociceconomic classes are over
represented(DSM III R,1987).

It is very clear that, the environmental influences,
playing certainly a not inconsiderable role, have attracted
attention. Whatever their effect on the result of
intelligence test is, society should aim at providing
conditioné of home and schooiing for that part of the

population, which is intellectually less well indowed.
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The mental subnormality has two a§pects; the degree of
sevérity and the cause. Hence, subnormal individuals are
to be classified through these two ways. In the
classification by severity; the old type depends and is
linked with the mental age and'the I.G.. It is only used

for administrative purpose. And it devides the subnormals

into:
Idiot below 20
Imbecile between 20 and 50
Feeble minded between 50 and 70
And the educational system also classifies the

subnormals; according to I.G. to educable and trainable
and custodial (Kirk and Johonson,1931 and Kirk, 1964)
regardless the individual™s ability.

In the recent way of classification by severity used
by AAMD system, which considered mental subnormality as &
point along a continuum and used other terms; mild,
moderate, severe and profound which overcomes the old
negative streotyped description of mental subnormality and
gives a chance to consider the child’s abilities inspite of
ite I.0. scores that might classify it in lower category.

The Egyptian diagnostic :manual of psychiatric

L)
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dicorders 1979 and the DSM III R 1987 both emplaoy the AAMD
system of classification with few differences the DSM III R
considered the mental subnormal the one whose I.0. is

below 70, and is classified as mild.

317.00 mild mental retardation 50-52 to 70
318.00 moderate mental retardation 2540 to 50-55
318.10 severe mental retardation 20-25 to 25-40
18.20 profound mental retardation below 20-235

While the Egyptian diagnostic manual of pesychiatric

disorders considered the mental subnormal the one whose

1.0. is below 8% and classified him as borderline.

01.0 borderline mental retardation 68-83

01.1 mild mental retardation 52-67

01.2 moderate mental retardation Z6-51

01.3% Severe mental retardation 20-35

01.4 profound mental retardation below 20

The second difference is that the categories of mental

subnormality in the Egyptian diagnostic manual of
psychiatric disorders are precise while in DSM III R are
overlaping. Finally. the 2 systems add another category;

the unspecifid mental retardation (01.5 and F19.00 in the

egyptian diagnostic manual and DSM III R respectively)

which is used for the clinically subnormal but  the
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intellectual functions could not be evaluated.
The ICD 10 is similar to the Egyptian diagnostic

manuél of psychiatric disorders in having a sharp levels

for its categories, and it differes from it in having no

borderline mental retardation category.




Errors in the distribution of genetic material
underlie Down syndrome and other chromosomal disorders.
Two mechanisms are employed: mitosis and miosis. The first
involves the orderly separation of replicated chromosomes
to produce 2 daughter nuclei identical to the parent
nucleus in  number of chromosomes, and occurs in all human
tissues. Miosis occurs only with the formation of gametes.
Unlike mitosis, it reduces the numer of chromosome pet
cell, so that each daughter nucleus contains an unpaired
complement of chromosomes. Union of 2 gamets, ovum and
sperm, the process of fertilizration restores the paired
condition.

The mitotic distribution system breaks down in
producing trisomy 21, the most freguent form of down
syndtrome at any age, in which the pair of number 21
chromosome fails to separate during gameté formatiom. This
failure is . termed non-disjunction. This error in
distribution occurs with increased frequency with advancing
maternal age. Aging of oocytes and exposure to toxins have
been suggested, since oocytes are produced only before
birth to be a cause of such error. Whereas spermatozoa are
made continually throughout a male’s reproductive life.

Mothers should be assumed to bear the sole responsibility
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for producing a child with down syndrome as male gamete has
been implicated in carrying the extra 21 chromosome in
nearly 1/4 of cases of down syndrome.

Nor-~disjunction also occurs in trisomy 18, trisomy 1737,
Klinefelter syndrome (XXY), Turner syndrome (0X) and the
XYY syndrome.

Although many mentally retarded persons have normal
appearing brains, central nervous system malformations are
racognized in many of the mental retardation syndromes.
The brain in down syndrome for example‘is slightly smaller
than normal and has a globular rather than elongated shape.
There is underdevelopment of cerebellum, brain stem,
frontal lobes and superior temporal gyri. The trizsomy 132
syndrome is typically associated with a much more stricking
malformation than either down syndrome or trisomy 13, The
most severe form is haloprosencephaly in which the
olfactory tracts and bulbs are ahsent andthe frontal lobes
are fused, containing & single ventricle in lieuw of paired
lateral ventricles.

Fhenyketonuria provides & prototype of gernetic
metabolic disease that produce metal retardation. The
underlying biochemical defect is deficiency of the enzyme

phenylalanine hydroxyl ase. Fhenylalanine, thus can not be
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hydr'xyiised to form tyrosine. It accumulates in large
amounte in blood where it is converted to phenylpyruvic
arid which is excereted in wine. The phenylpyruvic &cid
is responsible for the production of green colour when the
ferric chloride is added to the urine of a person with FEU.
It is thought that phenylalanine in excess, phenylpyruvic
acid and their metabolites exert a ‘toxic effect on the
devlioping central nervous aystem. In addition, the child
is deprived of tyrosine, a semi-essential amino acid
important in the synthesis of melanine, norepinephrine,

thyroxine and many proteins.
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The out of control or inappropriate behaviowr of
mantally subnormal ehoula be considered a @ sign  of
psychiatric problems. Due to the lack of understanding the
developmental psychology of the‘mantally retarded by their
parents, maladaptive behaviouwr results (Dliver Russell, 1987
and Samia Ahmed, 1987}, Hypersensitivity, ieritebility,
screening out and aggressive behaviour, socialization and
low self-steem all are developmental pattern that the
retarded exhibits to overcome the environmental demands anud
stresses. Unfortunatelly, the maladaptive bahaviowr leads
the child to psychietric illness especially the mildly
retarded among whom? more than SO% suffer from psychotic
symptoms (Melson, 1987, Gillberg, 1986, Eymann and Call, 1977
and Moen et al, 1?77}, and alao permanant
institutionalization (Mill and Bruinink,1984, Intagliate
and L'Jillce.r",,1)‘?81,I Thiel, 1961, Fagel and hitling, 1978, Feys
et al, 1977, The study of Okasha and El-Fili, 1987
estimated the psychiatric morbidity among Egyptian mantally

retarded. They did not assess the pffect of mental

retardation on the occurrance of pasychiatric morbidity v

among the Egyptian mentally retardead.




rhelaatimated prevalence was SEA which is similar to the
results of Gillberg et al, 1986, who assessed the effect of
degree of mental retardation on paychiatric disorders.
They Ffound it to bs 574 in mild.and &4% in severs mantally
retarded. The incidence of spilepsy among the Egyptian
mentally retarded is 35.54% which is much higher than that
in severely and mildlly mentally retarded in Gillberg's

study (27% -~ 10% respectively).

Loaoking at Gillberg’'s results; one can conclude that
the degres of menbtal retardation has  an pffect on

psychiatric disorders in that their prevalsence s higher in
severe mental retardation than in mild mental ratardation
and the association between both among the popul ation of

13~17 vyears old is 0.15% and O.03% recpactively also points
Y R b4 ju

to the same conclust o . In seversely retarded individual,
11% show psycheotic symptoms that could not be classified

while all psychotic symptoms of mito retarded individusals
are classzified. This reflects as well the difficalty in
diagnosing them, the severely mentaly reatardaed.

Still the question of; whether the psychotic symptoms
i the reflection of mental retardation or is it separate

from it
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In Nihira Kazuo’s study, 1985 a domenstration of the
reciprocal relation between the homs environment and the
subjects’ development resulted in the fact of harmony and
gquality of parenting baside the educational expectations
are the most salient environmental variable on the
cggnitive development and social adjustment. Zettin, 19683,
ﬂunﬂ that the more stable, supparting and understanding
families will esperience the least behavioural oisturbhance
and vice verca (Munro, 1985, Zettin,l19635).

Kazak Anne et al, 196BB and Samia Ahmed, 1987 e:plained

The result of Karak Marvin, 1984, Tavoramina et al, 1981 about

the increased emotional problems experienced by mothers of

retarded ohildren. They are frustration, disappointment
due to the delay development of their retardd babies,

feeling of grief, guilt and turmoil egpecially at the time
pf diagnosing the child as mentally ratarded are of great
importance. fAs  they determind the way the child will be
handled by parents. Counselling during  this pericod and
evan psychiatric consultation will help the parents
understanding the condition of their child and  educating

them methods of suitable rearing.
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The following is an cutline of the proposed procedures
for the prevention of cases of mental subnormality,

4 four stages program, onoan

suggested by the study. It is
individual level:-—

1- Freconceptual stage.

22— Frenatal stage.

- Perinatal and neonatal stage.

4~ Fostnatal stage.

The community devel opment, improving cocio-economic
standard ie the basis of prevention of such a disease. Ais
for normal unaffected person, reorientation of their
attitudes towards mental asubnormal ity: sweabing any
superstition, and the educational program of young adults,
“and school students; males and females, should include at
least simple information about genstically transmitted
ard the nature of transmission and methods  of

disorders,

£ @ a broad «ccale

R

prevention, are the main subareaa
prevention of mental subnormality.
Health education 1is very important, as it helps

changing some wWrong feeding habits; rice water given as

main and only nourishment for infante suffering from
gastroeteritis, which is endemic in Egypt. Education of

simple hygiene procedures and proper nutrition, explaining

.

-3
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the dangers of marrying girls‘at young age which exposes
them for premature labour and all its harards as well as
all kind of complications of pregnancy and labouw. Also,
explaining the dangers of consainguanity that increases the
incidence of recessive genetic disorders.

Good housing and proper gchooling are essential for
normal and retarded persons to function better.

gpecial schools for retardad. persons provided with
trained educators, traineers, caring staff. Their program
should include cognitive stimulus aiding program,
behavioural therapy and rehabilitation program. These
progrms would decrease the degree of dependancy of the
retarded, teaching him the basis of self-care, simple
profession, and social skills.

Social help and medical services, community support to
increase the family stability and hence dealing with their
retarded child, minimizing the sequalae of retardation.

Finally, the better organization of efforts done by
different medical associations tp coordinate and cooperate
in scientific researchéSand field application.

I-ERECONCEFTUAL STABE:

Feople asking help at this gtage are female before

conception and/or couples before marriage. Past history
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and family history should be taken thouroughly, especially
previously poorly xplained neonatal deaths or mentally
retarded individuals. Negative family history does not
exclude the . possibility of inborn metabolic errors.
Fositive history should be reffered for more cepecialized
centers of genetic studies.

Genetic counselling; should be done for all positive
past and family history individuals including education of
the nature of the disease, methods of transm?ssion, methods
of prevention, and the pogsibility of having affected
children. Detection of the carriers is also of utmos
importance among family members of affected persons. Such
service 1is complicated and need a well trained highly
qualified persoﬁs_available in large cities in a scientific
societies that are in medical faculties.

Health  promotion measures: includes vaccination
against viral infections; especially rubella, medical and
dietary care for diabetes and phenylketonuwia and other
complicating pregnancy. Advice about proper dietary
especially in rural area and slums where malnutrition
preveales. Also advice about smoking and alcohol in urban

areas where they preveal.
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Fregnant females; who come seeking medical care, a
gnmd.history should be taken including tracing family and
past histories of mental retardation, and identifying the
risk group; old age mothers, and young age mothers, parents
with previously affected pregnéncy' or c¢hild. The old
mother will suwffer more from anomalies and chromosomal
disorders, while the voung will be predisposed to
complications of pregnancy.

Individuals with positive family and past histories

should be reffered to genetic centers to be investigated.

The early prenatal diagnosis is done for selective
abortion. Such methods are ultrasound which detect growth
retardation, microcephaly, hydrocephal y, neural tube

defect; alpha fetoprotein levely especially if combined
with maternal age and amniocentesis; for genetic,
chromosaml abnormalities, chrionic villus biépsy.
Screening for rﬁesue incompitability. Such service should
be awvailable in almost all general hospitals all over
Egypt.

As for negative history a good antenatal care. should
be given. It includes, good nutrition, routine wine and
blood analysie, fcomplete physical examination, control of

any medical condition such as diabetes, pre-eclampsia,
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eclampsia(Toxemia of pregnancy) . Early detection of
infectiony especially viral ones and providing adequate
proper trealment. Control of drugA administration, and
phenylalanine level in blood. Such services of antenatal
care, yet, are of significant preventive value should be
available at the level of primary health care in urban and
rural areas; outpatients, tocal clinics, remmunity health
centers and maternal and child care units.
111-_Ferinatal_and natal stage:

At this stage ~hypbxia, hypoglycemia, and trauma are
the events that predispose greatly for mental subnormality.
Improved obstetric cares aiming at reducing the’previous
events includs skillful ohetetricians and advanced
technical preparations.

Neonatal care with close rooperation of pediatricians
and necnatologist, significant data about the neoborn will
help in the follow up, will be gathered. They are:

1) Apgar scoring system.

2) Convulsive disorders; such as in hypoglycemia and

hypocalcemia .

%) Abnormal signs e.g. musty odour of urine; is

found with phenylketonuwria and hereditary

tyrosinemnia, o maple syrup odour of urine is found




in maple syrup wine disease, and pathological

‘neonatal jaundice.

4) GQereening tests for:

a~ Congenital hypothyroidism (T3,7T4,TSH)

b— Fhenylketonuria: ferric chloride test which is

also positive in hereditory tyrosenemia, maple syrup

urine disease, and histidinemia. Outhie blood test

ig more specific for phenylketonuria and positive

at the first week of life.

c— Galactosemia; non—glucose reducing substance.

5)  Froviding proper treatment; phenylalanine free
formula, galactose Free formula, thyroxin replacement,
surgical treatment for hydrocephalus, anti-D immuno
globulin in mothers at risk of rhesus incompetability.

IY=- Fostnatal Stage:

Its main concern is the wellfare of the child. It
includs vaccination against viral infections particularly
females. Close observation of physical and mental
development including measuring head circumferance,
premature closure of sutures hinders brain development and
indicates surgical interferance, hight and weight,
milestones. All  should be drawn on a chart. Any

abnormalities then can be easily detected. This services




should be available at the level of primary health care in
urban and rural areas; outpatients, local clinics,
community health centers and in all maternal and child care
units all over Egypt.

Since the majority of menﬁally retarded are of mild
degree, they will be able to learn to read at & third to
fifth grade level. This academic potential should be
recognized. Comprehinsive educational planning; not' only
educational but also occupational should be prepared to
enhnce and maximize the child's role within his family

consequently in his society. =~ Naturally this require

special shools with trained and problem—oriented persons.




SUMMARY
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The problem of mental subnormality is  frequently
encountered by pediatrician, neurologist, psychiatrist and
spcial  worker. Eecause of its widening area of
involvément, and its accumulative nature and seqal ae, thé
subject is important to be studied. It is expected to find
about 1,350,000 retarded individual in Egypt, according to
Nelson, 19289, and about 954,494 retarded child in prima?y
school .

Also the increase in  householding expendafure of
families with subnormal child, (Alm st al, 1986, Chetwynd,
1985 and Buckle, 1984) in a developing society such ours,
ralls for deep study for mental subrpormality.

The definition of mental subnormailty requires more
than the demonstration of an intellectual inferiority of
defect. It involves both the degree and character  of the
effect that results in a wholy or partly inadeqguat
independant social adjustment. Doll’s definition was the
most  widely used one, énd ie modefied by Grossman’s
definition by the AMMD, which has broaden the definition
and allow new concepts: such as social system definition

arnd behavioral definitin, to be viewed help managing the
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problem of . mental subnormality. However, such inadeguacy
must be demonstrated in  the environment in  which the
individual is eupected to live. The incidence of mental
subnormality differes according to age group, while the
prevalence depends on prevention. It ig found that the
prevalence in any population is not less than I7%.

There are 2 ways in which the subnormal is classified;
by the degree of severity and by the cause. In the
classification according to the degree of severity; the old
one (idiot, imbicil, feeble minded) is only used for
administrtive purposes, while the recent one (mild,
moderate, severe, .profoun) is clinically used as it puts
the mentally retarded on a point along a contiuvum and
allows the society to deal with some of them through
VArious snc{gi services which enables the subnormaly
especially the mild to live independently.

The etiélogical rlassification deoes not change either
the characteristics of mental subnotrmality or the
educational program. The causes are elither exogenous or
brain damage and endogenous or cultural-familial.

The review includes a study of the eticlogy of mental

subnormailty. These causes-are grouped under I major

categories:




I- Metabolic disorders:
1- Defects in amino acids metabolism.
?— Defectes in charbohydrate metabolism.
3~ Defects in lipid metabolism.

4-- Migcellineous metabolic disorders.

I1I- Chromosomal abnormalities:
i- Abnormalities of autosomes.
2= gbnormalities of sex chromosomes.
%~ Autosomal dominant disorders.

4—- Recessive and unknown genetic disorders.

11I- Frenatal factors:
1- Maternal and fetal infections.
2- Fetal irradiation.
T~ Frematurity.
4~ Seasonal and geographical variations.
- Prenatal nutrition.
& Fefal alcohol syndrome.
7~ Bocio-economic factors.

8- Frenatal emotional stress.

A stress on the treatable causes s such as
phenylketonuria,maple syrup  urinpe disease, galactosemia,

hypoglycemia, hypothyroidism and hydrocephalus is done.
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The diagnosis of mental subnormality has two aspects,
one is to evaluate the mental abilities and that is done
through psychological testing and the second, aspect is to
know ~the cause, through clinical vamination; proper
history, physical examination and investigation. Finding
out the cause of mental subnormality,the availability of
treatment hence prevention increases and can be carried out

immediately.

Investigations to be considered

1-Thyroid funtioning tests.
»-Assessment of hearing and vision.
I-E.E.G.

4~-Chromosomal analysis.

5-TORCH antibody titres in blood.
6~Skull X-ray.

7~Craniél CT scan.

8-Rlood and urine for amino acid
and urine for organic acid.

9-Urine for mucopolysaccharides.
10-Lysosomal enzyme analysis in blood.
11-8erum uric acid.

12-Fsychologic testing.
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Defferential Diagnosis

1—-Normal variation in development.

E;Cerebral palsy affecting motor

and speech functions. |

I-Geirure disorder or excessive anticonvulsant
medication depressing development.

4~Hearing deficit and visual impairment.
S-Degenerative diseasds

6—-Dull facial appearance.

7-Depression.

8-Specific learning disability.

The mentally retarded is deprived from the ability of
verbal expression, that is a broblem met with by
psychiatrists . dealing with them, so the abnormal behaviores
displayed by the subnormals are the main clue for
psychiatists. Such behaviors are:; hypersensitivity,
irritability, aggression, screenimng out, socialization and
low sel f-esteem.

There is a very strong reciprocal relation between the
environment and the developmental process of the mentally

subnormal, which appears on the parents® self-evaluation,




emotional distress, and pattern of psychological reactions

aleo on house holding expendature.

4

Frevention of mental subnormality is composed of 3
steps. 'Primary prevention aiming at protecting the high
risk infants, so as not to be retarded. It includes public

education, improving socio-economic standards, preventive

measurs and genetic counseling. Secondary prevention,
which includes early detection and treatment. Tertiary
prevention is concerned with preventing further

complication resulting from mental subnormality.

Selected aspects of treatment of mental subnormality

Medical:
Thyroid hormeone replacement for hypothyroidism.
Dietary therapy for PEU, Maple syrup urine disease
and galactosemia.
Treatment for intercurrent medical problems.
Meurologic:
Anti-convulsants medication for associated seizures.
Surgical
Shunt for hydrocephalus.
Fsychological

Family planning.
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. Counseling regarding Eehavicral problems.
Individual therapy.
Group therapy.
Beﬁavior modification.
Socio-environmental :
Group homes in community.
Chronic institutionalization.
Respite care.
Day-hospital programs.
Educational:
Special education.
Fhysical:
Remedial (to maintain and improve skills).
Fitness.

Socialization and emotional outlet.

It is now known that not only some mental retardation

syndromes specifically treatable but early treatmant
sometimes will prevent the development of mental
retardation. Hypothyroidism and FKU are examples of such

disorders. In other disorders the problem may not be so
specifically treatable, but dertain features may be

amenable to therapy. The child with hydrocephalus due to




congenital toropl asmosis or bacterial meningitis for
example might undergo, ventriculoperitoneal shunting.
Seizuwres occuwing in mental retarded persons are generally
treated in conventional fashion.

Most mentally retarded persons are in  the mildly
retarded category and wifl he able to care for themselves

and to contribute to the Eoci@ty, though often 1in a less

—

than fully independant manner. The outlook Ffor the
mentally retarded child in latter life may be brighter than
parents may anticipate during early period of gloom. Such
an outcome may not fit the streotype of the mentally
retarded person held by many pérents and professionals and
ig wuseful to consider in  the erly, difficult phases of
decision making when a ¢hild 'is recognized as  being
defective.

Finally., a suggested 4 stages preventive program to be
applisd on individual level in Egyptian culture which aims
importantly  at  sarly  detection. of hrigh r ik group
i vl dual The  +First stagesy preconceptual stage whose
goal s deting genetic carriers through proper family and
past history taking, genetic cuncelling and health

prromobilon neasures. secondlys prenatal stage whose goal is

prevention of any complications of pregnancy  such  as

[—




| -

diabetus mellitus, toxemia of pregnancy, or malnutrition.
Also early prenatal diagnosis for selective abortion.
Thirdly, perinatal and natal stage that provides the most
relaiable discription of the neoborn state through apgar
scaoring system, observing the i convulsive disorders,
abnormal signs, screening éests and treatment. Finally,

postnatal stage that aims at the welfare of the c¢hild.

Vaccination and follow up are included.
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