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OPSOMMING

Primêre voorkoming is ’n belangrike terrein vir mediese genetika en die geneticse raadgewer vertolk hierin ’n belang- 
rike roi. Daar is egter spesifieke indikasies vir verwysing van persone na ’n genetiese raadgewer en sy span, 
’n Belangrike ontwikkeling in primêre voorkoming van genetiese afwykings is die moontlikheid van voorgeboortediag- 
nose, deur amniosentese, van veral chromosoom afwykings, neuraalbuisdefekte en sekere metaboliese toestande.

Die Departement van Gesondheid en Welsyn bied gratis genetiese dienste vir die gemeenskap in Suid-Afrika aan. So 
’n diens hou groot voordele in, ook vanuit die ekonomiese oogpunt gesien.

THE ROLE OF GENETIC FAC
TORS IN HANDICAPS
To da te  th ere  are  no figures avail
able on the num ber of handicapped  
people in the R epublic  of South 
A frica. T he lack o f an adequate  
m ethod  of assessm ent and  the diffi
culty of defining the d ifferent 
handicaps are  the m ajo r obstacles.

H a n d i c a p s ,  w h a t e v e r  t h e i r  
na tu re , have tw o basic causes. O n 
the one hand  the underlying cause 
is genetic w here e ith er the ch rom o
som es o r even one o r several o f the 
approxim ately  200 000 genes in 
m an may be defective. Such genetic 
defects need no t necessarily  m ani
fest at birth  o r shortly  after b irth  —  
but may m anifest m uch la te r in life. 
O n the o th e r hand  the  cause of a 
birth  defect o r handicap  m ay be the 
result o f an exogenous factor which 
may o p era te  before  b irth  (such as 
R ubella (G erm an  m easles), th a lido 
m ide o r irrad ia tio n ), during birth  
(for exam ple oxygen deficiency) or 
even after b irth  (such as an acci
den t). F or the  purpose o f this dis
cussion, only those handicaps which 
are not the  result of exogenous fac
tors will be considered.

In developed countries it is esti
m ated  tha t 50%  of the handicaps in 
children can be a ttrib u ted  to 
diseases o r d isorders o f the  m other

during pregnancy o r  to  a com plica
tion during b irth . In the  F ederal 
R epublic of G erm any  this p e rcen t
age is estim ated  to  have been  re 
duced to  25% . In the rem aining 
cases 50%  in general o r  75%  in 
G erm any , the  cause o f handicaps is 
a  genetic defect.

H um an  geneticists a re  fu rth er in 
agreem ent th a t in developed  coun
tries, a t least 5%  of new borns com e 
into the world w ith a serious genetic 
o r congenital defect. O f the annual 
500 000 births in South A frica this 
w ould m ean th a t 25 000 children 
are born  w ith a genetic  defect every 
year. If the 50% , o r an even larger 
percen tage, o f handicaps due to  ex
ternal causes is added  we could be 
dealing w ith approxim ately  50 000
—  60 000 new borns with handicaps 
per year.

A s m edical science and  techno
logy com bats infections and m alnu
trition  as causes of infant deaths, 
the genetic factors as cause are 
shifted to  the  fo reground . So m uch 
so th a t the M inistry o f H ealth  in the 
F ederal R epublic of G erm any  has 
listed the following factors in the 
o rd e r of im portance as causes of 
mother and child deaths:
—  genetic
—  social
—  m edical
—  technical-organisational

In the  U n ited  K ingdom  an esti
m ated  one in tw enty children  ad 
m itted  to  and residen t in hospitals 
suffer from  a genetic d isease, which 
is also the  cause o f infant d eath  in 
one ou t o f every ten  children . It has 
also been  rep o rted  th a t 40%  of 
infant deaths in the  U n ited  States 
o f A m erica are  due to  m alform a
tions and genetic-type of d isorders.

IS THERE AN INCREASE IN 
HANDICAPPED CHILDREN?
T here  is also reason to  believe that 
genetic d isorders are  no t only in 
creasing relatively but also in abso
lute num bers. T he increase in the  
num ber of hand icapped  persons is 
only partly  a ttrib u ted  to  the genetic 
causes of b irth  defects. In general 
the increase in the  num ber of af
fected persons can be re la ted  to  the 
increase in life expectancy m ade 
possible by im proved m edical and 
social care. A  classical exam ple is 
p robably  th a t o f D ow n Syndrom e 
(m ongolism ) for w hich, in the 
U nited  K ingdom  the life expec
tancy in the 1940’s was abou t 12 
years w hereas today  it is in the  th ir
ties. P atien ts w ith D ow n Syndrom e 
w ho are  50 and 60 years o r o lder are 
also seen frequently .

A s far as the  exogenous factors 
are concerned , it is know n th a t im 
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provem ent in in trap a rtu m  care has 
resu lted  in m any ch ildren  being 
born  w ho w ould no t o therw ise have 
survived the  b irth  process o r  p eri
natal period . This social and  e th i
cally unavoidable  com m itm ent of 
health  services is thus also exercised 
at a price.

R ecen t research  in South  A frica 
on know ledge and  a ttitu d es reg ard 
ing genetic  defects w hich has been 
conducted  by the  H um an  Sciences 
R esearch  C ouncil on b eh a lf o f the 
D ep artm en t o f H ealth  and  W elfare 
has show n th a t the  public is still u n 
aw are of the  dangerous ex ternal 
factors w hich cause b irth  defects 
and  hand icapped  ch ildren .

A dvances in m odern  technology 
has b rough t w ith it an  increased  
p roduction  o f physical (irrad ia tion) 
and  chem ical agents w hich have sig
nificantly increased  th e  load  of m u
tations in the  p o pu la tion  over the 
last century . This m eans th a t the 
pool o f defective genetic  m ateria l in 
the  popu la tion  is increasing and  is 
passed on  to  successive generations. 
Som e W estern  coun tries are  con
cerned  abou t this th re a t and  special 
labo ra to ries have been  institu ted  to 
m onito r the  n a tu re  and  ex ten t of 
free occurring m utagenic  agents in 
o rd e r to  safeguard  the genetic 
health  o f the  com m unity.

In  genera l, public and  govern
m ent aw areness abou t and govern
m en t concern  over hand icapped  
children has fo r several reasons 
becom e increasingly ev iden t in 
South A frica. S tate ex pend itu re  on 
Psychiatric Services reached  the 
R59 million m ark  in 1980 —  in spite 
o f the  policy th a t custod ial care  is to  
be rep laced  by a com m unity  based 
care system . F u rth e r  S tate  responsi
bilities concerning the  education  
and  tra in ing  o f hand icapped  chil
d r e n  h a v e  e s c a l a t e d  f r o m  
R5 102 793 in 1970 to  R25 544 000 
fo r 1980. In  1977 a S tate  G enetic  
Service was in stitu ted  to  help  cope 
with the grow ing concern  over con
genital and  h e red ita ry  defects. 
D uring  the  last five years com 
m unity aw areness o f b irth  defects 
has been  w idened  by the  fo rm ation  
o f several p a ren t g roups for specific 
handicaps like neura l tube  defects 
and D ow n S yndrom e. In 1979 
alone, a t least 22 articles in the  m ass 
m edia  on  congenital and  h e red ita ry  
defects could  be accoun ted  fo r as
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com pared  to  a m ere 8 in 1977 and
10 in 1978.

F o r m any years it was no t u n 
com m on to  find p aren ts  keeping  a 
hand icapped  child a t hom e o r h a r
bouring  it inconspicuously in an in 
stitu tion  in o rd e r to  avoid em b ar
rassm ent. L iving w ith the  h and i
capped  is becom ing m ore accepted  
by the public, who also show  an in
creased  understand ing  o f the  causes 
of handicap  and  the p o ten tia l o f the 
hand icapped  child. In  the  social 
sciences, which a re  on the  b rink  of 
m ajo r developm en ts, psychologists 
and education ists are  developing 
scientific m ethods w hich are  u n 
leashing the  p o ten tia l o f the  h an d i
capped and m aking a hum ane life 
for them  a reality .

R ecognition o f the  p resence  of 
the  hand icapped  has becom e firmly 
en trenched  in society and  o u r e th i
cal and  scientific responsibilities 
canno t deny the  hand icapped  a 
longer life and  optim al existence. 
A lternative ly , we m ust d irect our 
efforts tow ards a logical bu t hum an 
approach  w hich is w ithin o u r reach  
and provides a practical so lu tion  to  
the prob lem  o f hand icap . It in
volves an  approach  m ore  practical 
than  the  curative m ethod  w hich has 
virtually  reached  its lim its.

W ith ou t cu rren t and  existing 
know ledge and  fu tu re  consider
ation the  m ost practical and  rational 
way to  overcom e the grow ing p ro b 
lem  of coping w ith the  hand icapped  
is primary preven tion .

PRIMARY PREVENTION
In hum an genetics the  term  prim ary 
p reven tion  m eans to  avoid the  b irth  
o f a child w ith a certa in  handicap. 
Legally such an act is perm issable in 
the  R epublic o f South  A frica. (The 
Abortion and Sterilisation A c t 2 o f  
1975) depend ing  on  the n a tu re  of 
the  handicap . T he circum stances 
u n d er which it m ay be p erfo rm ed  
are p rescribed  by the A ct.

T echnically , p rim ary  p reven tion  
o f genetic d iso rders is facilita ted  by 
genetic counselling which could in
clude a p ren a ta l diagnosis.

What is Genetic Counselling?
T he o b jec t of genetic counselling is 
not an a ttem p t to  look fo r a reason 
to  p reven t a pregnancy  o r  to  recom 
m end an abo rtion . It is ra th e r  a
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m atte r o f providing a d istressed 
person  o r fam ily w ith in form ation  
abou t the im plications o f a p articu 
lar risk and , if necessary , assisting 
w ith practical m eans o f p reven tion  
w here possible. In  m ost cases it is a 
m a tte r o f anxious couples com ing 
for genetic counselling only to  be 
inform ed th a t the  risk o f recurrence  
of a handicap  is relatively  sm all o r 
th a t, in som e cases, a test can be 
p erfo rm ed  before  b irth  to  d e te r
m ine w hether th e  unborn  foetus is 
affected  o r no t. Should  the  test be 
positive the  pregnancy  can be  te r 
m inated  legally. In  this way genetic 
c o u n s e ll in g  h a s  r e l ie v e d  m a n y  
couples of unnecessary  anxiety and 
m any could be assured  th a t the  next 
pregnancy w ould be safe w ithin 
lim its, thus relieving the fear of 
having fu rth e r affected  ch ildren .

T he im pression w hich som etim es 
exists th a t genetic  counselling only 
aims at reducing  th e  b irth  figure is a 
com plete  m isconception. T he con
trary  is tru e . M any p aren ts  only 
decide to  have ch ildren  after they 
have been  in fo rm ed  by the  genetic 
counsellor th a t th e re  is no  reason  
for anxiety.

M ore and  m ore peop le  are  tu rn 
ing to  genetic  counselling fo r advice 
concerning the  risk involved in a 
particu lar p regnancy. A s the public 
becom es m ore  aw are o f the  fa te  of 
the  hand icapped , couples are  b e 
com ing m ore  aw are o f and  con
cerned  abou t the  hea lth  of the ir 
children .

G enetic  counselling aim s to  help 
these peop le  to  establish  w hether 
th e re  is any cause o r reason  for 
concern . This is usually done  by as
sessing the  fam ily h istory  o r con
ducting a clinical investigation on 
the  counsellees an d /o r th e ir  chil
dren  if they  have any.

W here  a significant risk for oc
curence o r recu rrence  o f  a p a rticu 
lar handicap  exists, the  genetic 
counsellor can explain  the  risk 
figures as well as the  m edical and 
social im plications. F o r m ost people  
the initial en co u n te r w ith a h an d i
cap in the  fam ily is a traum atic  ex
perience until they  have learn t to 
cope with the situation .

To summarise the genetic counsellor 
can do the following:

—  listen to  the  p rob lem  o f the 
counsellees;
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—  assess the  situation  by taking a 
fam ily history  and m aking a 
diagnosis of any affected  ind i
vidual;

—  explain the  risk o f occurence or 
r e c u r r e n c e  o f  a p a r t i c u l a r  
handicap;

—  explain the m edical and social 
im plications;

—  draw  som e blood  for a ch rom o
som e analysis o r  a special b lood 
test if necessary;

—  refer the pa tien t for app rop ria te  
trea tm en t and  m ost o ften  psy
chosocial support;

—  help  the  couple to  com e to  a 
realistic decision and above all 
start to  help  them  to cope with 
the situation .

Genetic sisters

V ery often  genetic counselling is 
perfo rm ed  in the  presence of a 
m ultidisciplinary team  because the 
com plexity and  im plications of 
coping w ith a hand icapped  child in 
the  fam ily dem ands this approach . 
In this context the  genetic  nurse has 
a particularly  im portan t function. 
She is a nurse specially tra ined  to 
deal w ith all aspects o f a com m unity 
based com prehensive genetic  ser
vice. In  sum m ary, she serves as a 
referral po in t in the  com m unity  and 
m ost o ften  m akes the  initial assess
m ent of the  need  o r situation . 
W here ind icated  the  counsellees are 
referred  o r accom panied to  a ge
netic counselling clinic for fu rther 
assistance. O ne of the functions of the 
genetic sister is to  co-ord inate  faci
lities. A fte r the  genetic  counselling 
session, w hen the  couple may be 
d istressed and in need  of support in 
o rd er to  cope w ith the situa tion , this 
support can be provided  by the 
nurse. Follow -up of certa in  patien ts 
is done rou tinely  to  ensure th a t they 
have understood  the counselling 
and to  assess any fu rth er needs. 
Psychosocial support is o ffered .

When is genetic counselling ne
cessary?

D ue to  lim ited facilities it w ould be 
im possible to  provide genetic coun
selling to  all prospective couples. 
This is also not necessary. P rospec
tive couples and  high risk families 
should refer to  the following indi
cations for genetic  counselling to  
determ ine w hether they  qualify:
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•  A  fam ily history  of a particu lar 
handicap , disease o r m alform a
tion , such as po rphyria , d iabetes, 
b l in d n e s s ,  d e a fn e s s ,  e p ile p s y , 
p rem atu re  coronary  throm bosis 
and any o th e r congenital defect.

•  A n affected  child in the  family 
w ith a diagnosed genetic  d iso rder 
such as cystic fibrosis o r  D ow n 
Syndrom e.

•  A  child w ith one o r m ore conge
ni t a l  m a l f o r m a t i o n ,  su ch  as 
cleft lip and p a la te , deform ities 
of hands and  feet fo r exam ple 
ex tra  digits, m alform ed ears and 
o th e r abnorm alities.

•  Severe o r m odera te  m ental re 
ta rda tion .

•  M alform ations suggesting a 
sp e c if ic  s y n d r o m e  a s s o c ia te d  
w ith abnorm al chrom osom es.

•  Signs and sym ptom s suggesting a 
m etabolic disease such as:
—  failure to  thrive;
—  unusual odour;
—  skin and hair changes;
—  abnorm alities of the  eye (ca

tarac ts  o r corneal clouding);
—  neurological d isorders.

•  Individuals with
—  am biguous ex ternal genitalia;
—  particu larly  sho rt s ta tu re ;
—  lack o f secondary  sex d e 

velopm ent;
—  sterility.

•  R ep ea ted  spon taneous abortions 
o r a previous stillbirth .

•  Possible harm ful factors during 
p regnancy, such as:
—  irrad ia tion ;
—  sm oking;
—  alcohol;
—  infection (for exam ple R u

bella)
—  unprescribed  m edicines;
—  advanced m aternal age (over 

40)
•  W hen re la ted  individuals wish to  

m arry.

T he num ber of know n diseases 
and defects which have a genetic 
origin is increasing every day. In 
1960 only 700 inherited  d isorders 
w ere catalogued , w hereas today 
nearly  3 000 single gene d isorders 
are know n. This excludes the m ulti
tude of chrom osom al defects and 
those spon taneous congenital d e 
fects and diseases in general which 
are partly  of genetic origin.

It is significant th a t abnorm al in
herited  b lood  fat levels are  associ
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ated  w ith coronary  th rom bosis and 
p rem atu re  h eart p rob lem s which is 
one of the m ajo r killers in society. 
Then th ere  are  certa in  soft signs like 
specific learning p rob lem s, such as 
dyslexia, which are in m any cases 
inherited, adding another dimension 
even to  this type of problem .

Prenatal diagnosis of genetic 
defects
P renatal diagnosis refers to  a 
m ethod  o f determ in ing  a t abou t 14 
to  18 w eeks of gestation  w hether 
the  unborn  baby has a specific ge
netic d iso rder o r no t. This m ethod  
has becom e a pow erful instrum ent 
in practical genetic counselling. 
Several techniques are  available: 

Sonography (a harm less u ltra 
sound m ethod  by which a picture 
can be ob ta ined  of the  foetus in the 
u terus and  obvious m orphological 
m alform ations de tec ted ), o r 

Amniocentesis which is used m ost 
widely. T he techn ique is virtually 
painless and involves draw ing about 
lOcc of am niotic  fluid which con
tains cells derived  from  the  foetus 
and on which the necessary tests are 
perform ed. A m niocentesis is p e r
form ed at 14-16 w eeks o f p reg
nancy.

A  large num ber of genetic  dis
o rders can be de te rm ined  prena- 
tally by am niocentesis. T hese are:
—  all the  know n chrom osom al d e 

fects;
—  abou t th irty  m etabolic defects, 

fo r exam ple Tay Sachs disease;
—  certain  neural tu b e  defects or 

the  open type, such as spina 
bifida.

M ost in te rna tiona l surveys show 
tha t 3-5%  o f the  am niocenteses 
perfo rm ed , result in a term ination  
of pregnancy based  on the  diagnosis 
of a defect in the  foetus. T hus at 
least 95%  of the  p atien ts  which 
underw en t a p ren a ta l diagnosis 
could be assured  of a safe p reg 
nancy w hich in m any cases would 
not even have been considered  in 
the light of uncerta in ty  and  u n 
founded  fear o f having an affected 
baby.

Limitations of prenatal diagnosis

A lthough p ren a ta l diagnosis of 
severe handicaps is p robably  the 
biggest advance m edical science has
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experienced  in the  last tw o decades, 
especially in the  field o f prim ary 
p reven tion , it m ust be stressed  tha t 
am niocentesis, as a m ethod  o f p re 
natal diagnosis, canno t be p e r
form ed a t liberty . T here  are several 
lim itations:
—  first of all, the process of amnio

centesis necessitates close col
labora tion  betw een  a m atern ity  
clinic and  the genetic  counsel
ling clinic. G enetic  counselling 
should p recede  am niocëntesis. 
C are is tak en  th a t the  counsel- 
lees are p roperly  p rep ared  for 
th e  p r o c e s s ,  i n c l u d i n g  t h e  
understand ing  and acceptance 
th a t a te rm ina tion  o f pregnancy 
is im plicated  should  the  p ren a ta l 
diagnosis be positive. I t does 
happen  th a t a m o th er suddenly 
declines from  having an ab o r
tion  regardless of the  resu lt of 
p ren a ta l diagnosis. I t fu rth er 
m eans th a t the  p ren a ta l d iagno
sis can only be done to  test for 
those handicaps fo r w hich an 
abo rtion  is justified ;

—  an am niocentesis is an expensive 
and highly specialised p rocedure  
and facilities extrem ely  lim ited. 
This necessita tes th a t am nio
centesis can only be done in se
lected  cases and  only w here it is 
really  ind icated ;

—  the physical process of an amnio
centesis does involve som e risk 
to  the  m o th er and  child , such as 
causing o r inducing an  abortion . 
This risk is how ever less than  
1% bu t im plies th a t the  reason 
fo r doing an  am niocentesis m ust 
at least involve a risk g rea te r 
than  1% ;

—  as the public becom es m ore  and 
m ore aw are of the need  for p re 
natal d iagnosis, m ore people  
ap p ear to  be u n d er the  im press
ion th a t any d iso rder o r  m alfo r
m ation  can be de tec ted  before 
b irth . T he converse is tru e . O n 
the  one hand  only those  d iso r
ders and malformations for which 
a p ren a ta l test is know n, and 
th ere  are no t all th a t m any, can 
be te s ted  for. (T he genetic 
counsellor should  be consulted  
abou t available tests). By the 
sam e token  no p ren a ta l test can 
guaran tee  a m o th er a perfectly  
norm al baby. T h ere  is no p re 
nata l test fo r the  m ajority  o f ge
netic d isorders and  even if an

am niocentesis has been  p e r
fo rm ed  to  exclude a specific dis
o rd e r, the  baby still runs the 
sam e risk as any o th e r to  be af
fected  by an o th e r d iso rder;

—  technically  the lab o ra to ry  p ro 
cedure fo r the  diagnosis cannot 
be g uaran teed . In  abou t 4%  of 
a m n io c e n te s e s  th e  a m n i o t i c  
fluid o b ta ined  for diagnostic 
purposes is no t ad eq u ate  and 
the  process has to  be repea ted . 
E ach rep ea t m eans th a t the 
pregnancy is fu rth e r advanced 
w hich com plicates a th erapeu tic  
ab o rtion  and  increases the  risk 
fo r the  m other.

Indications for prenatal diagno
sis

A  pren a ta l diagnosis is only advis
able w hen a risk fo r a defined 
handicap  exists and  prov ided  the 
handicap  can be d e tec ted  in the  am 
niotic fluid o r  -cells, the  b lood  of 
the  foetus o r from  the  m orphology 
of the  foetus. R o u tin e  p renata l 
diagnoses have show n th a t th e re  are 
basically six categories o f ind ica
tions for p ren a ta l diagnosis. By far 
the m ost im portan t is advanced  m a
ternal age.

Advanced maternal age

It is now generally  know n th a t the 
risk of a baby having a genetic 
defect increases w ith the age o f the 
m other. F rom  the  age of abou t 35 
the  risk for a handicap  due to  a 
chrom osom al defect s tarts  increas
ing, so m uch so th a t betw een the 
age of 38 and  40 th e re  is a 1 in 60 
risk of the  child being affected  and 
above the  age of 45 the  risk is n e a r
ing 1 in 25. This incidence m akes it 
imperative that all pregnant mothers 
who are 40 o r over should  have a 
p ren a ta l test done.

A previous child with a 
chromosomal defect

T he best know n exam ple o f a ge
netic  d iso rder of this type is D ow n 
Syndrom e (m ongolism ). In 96%  of 
the  cases o f D ow n Syndrom e the 
cause is a th ird  chrom osom e N o. 21. 
A  norm al person  has a lto g e th er 46 
chrom osom es occuring in 23 pairs 
in each cell o f the  body. T he risk for 
a second affected  child w ith an

ex tra  chrom osom e N o. 21 (Trisom y 
21) is abou t 1,5 %  higher th an  th a t 
of the norm al popu la tion . It has 
been  show n th a t the  recu rrence  risk 
is som ew hat h igher in w om en 
younger than  25 years of age.

When a parent is a carrier of a ba
lanced chromosome translocation

In ra re  cases a person  can have a 
rea rran g em en t o f his chrom osom es 
(translocation) w ithou t show ing any 
clinical signs and  sym ptom s o f a 
handicap. H ow ever, if the  tran slo 
cation  is a D ow n’s type, the  off
spring o f such a person  will have a 
10% to  15% risk o f having a ch ro 
m osom e defect w hich has the  sam e 
clinical fea tu res as the  previously 
m entioned  T risom y 21 o r  D ow n 
Syndrom e.

T here  are  also o th e r syndrom es 
arising from  the  sam e m echanism  
although these  a re  very few. In  the 
case of D ow n Syndrom e only 2-3%  
o f the  cases can be a ttrib u ted  to  a 
translocation . In  the  rem ain ing  96%  
of the  cases the  cause is the  sp o n ta
neous occurrence of an ex tra  ch ro 
m osom e 21 w hich occurs in 1 in 
every 600 births.

When the mother is an obligate car
rier of a serious genetic disorder

T he d iso rders o f H aem oph ilia  and 
D uchenne m uscular dystrophy are 
the  best exam ples w here a m o th er 
can be a ca rrie r fo r a single gene 
d iso rder w ithout being affected. 
E ach of h er sons, how ever, has a 
50%  chance o f m anifesting the  dis
o rder. T his m ode o f genetic  tran s
m ission is called sex-linked o r X- 
linked inheritance  (since the defec
tive gene occurs specifically on the 
X -chrom osom e (sex chrom osom e) 
in m an.

A lthough  these  and m any o th e r 
sex-linked defects can rarely  be 
tested  for p rena ta lly , one can test 
for the  sex of th e  baby. If it is a boy 
he will have a 50%  chance o f being 
affected if it is know n th a t his 
m o th er is a carrier. In  som e p rac
tices this is considered  adequate  
reasons to  p roceed  w ith an abo rtion
—  bu t a serious religious/ethical 
consideration  com es in to  play  in
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these cases. A  p ren a ta l diagnosis in 
these cases is m ade on a 50%  risk 
possibility th a t the child will be 
norm al, i.e . there  is a 50%  chance 
th a t one will be aborting  a perfectly 
norm al son!

W ith the m odern  m ethods of m a
naging som e of these sex-linked 
disorders, especially H aem ophilia , 
one has to  exercise the grea test cau
tion w hen resorting  to  prenata l 
diagnosis for p reven tion  of these 
disorders.

Both parents a carrier

O ver and  above th e  X -linked ge
netic d isorders, th ere  are  600 
know n genetic d isorders w here a 
person  can be a carrier o f a defec
tive gene w ithout m anifesting the 
particu lar d iso rder (called recessive 
genes which are situa ted  on any 
chrom osom e o th e r than  the sex 
chromosomes). W hen, however, two 
paren ts  happen  to  be carriers for 
the sam e defective gene then  there  
is a 25%  risk of any child inheriting  
the defective gene from  both 
paren ts in which case the  child will 
m anifest the  handicap. E xam ples of 
genetic defects exhibiting this m ode 
of inheritance include cystic fib ro 
sis, Tay Sachs disease and many 
others.

A pproxim ately  50 m etabolic d e 
fects w ith this m ode of inheritance 
can at p resen t be de term ined  pre- 
natally.

Neural Tube Defects

A pproxim ately  tw o births in every 
thousand  are associated with a 
neural tube (spinal colum n) defect, 
for exam ple spina bifida or hydro
cephalus. U nlike the classical inhe
rited  single gene defects which have 
e ither a dom inan t, recessive or X- 
linked m ode o f inheritance , neural 
tube defects are  called m ulti-facto
rial which m eans th a t several genes 
in conjunction  with environm ental 
factors (m ostly unknow n) are re 
sponsible for the d isorder. T he risk 
of recurrence is consequently  re la 
tively small. H ow ever, with each af
fected child in a particu lar family 
the risk for the next baby being af
fected  increases. A fte r the first af
fected child the risk for the  second 
is 3-5%  and 8-10%  for the th ird  af
fected and so on.

W ith neural tube  defects of the

open  type, th a t is w hen the skin 
covering the  spinal colum n is ru p 
tu red , the spinal fluid o f the  foetus 
leaks into the surrounding  am niotic 
fluid.

By determ ining  the  level of a 
substance know n as alpha-fetopro- 
tein in the am niotic fluid one can 
determ ine w hether the  foetus is af
fected  o r not.

Fo rtunate ly , th ere  is now  a test 
by which a foetal open  neural tube 
defect can be de term ined  by testing 
the m o th e r’s b lood serum . This of 
course opens a com pletely new 
avenue of screening for neural tube 
defects in p regnan t m others.

PSYCHOSOCIAL ASPECTS
A  wide variety  of psychosocial p ro 
cesses are  cen tred  a round  the oc
currence of a handicap  in a family. 
Experience has show n th a t these 
psychosocial processes can be di
vided into distinct phases.

•  A  reaction  of shock and  disbe
lief.

•  Pre-comprehension phase of 
chronic sorrow. This is a norm al 
reaction to  the  im pact of learning 
tha t a serious handicap  has oc
curred  in the  fam ily. A  feeling of 
inadequacy  —  bordering  on fail
ure —  is often associated with this 
response. Im pressions of faulty 
genetic m ateria l in the fam ily and 
the possibility o f stigm atisation 
and being ridiculed are evoked.

•  D uring the non-acceptance phase 
shopping around  a t all possible 
facilities, grasping at the last 
straw  o f possible sym pathy and a 
defiance o f the realities is often 
seen. It is here  th a t psychosocial 
support o f the distressed family 
is invaluable.

T he supporting  team  of the ge
netic counsellor, th a t is the ge
netic nurse , social w orker and 
psycho socialist help the shattered 
family to  grasp the realities of 
the situation . In particu lar the 
cause and  m echanism s giving rise 
to  the  handicap  are explained in 
m uch detail as well as the  poss
ible practical im plications of the 
d isorder. T he socio-econom ic 
effect of a handicap  on a family 
and the affected person  have far- 
reaching consequences.

G radually  the phase of com

prehension and acceptance of the
handicap is en te red . In som e 
cases this phase is never reached , 
usually w ith u n fo rtuna te  conse
quences. T he ex ten t to  which the 
fam ily copes w ith the  situation 
depends on  m any factors of 
which the  type and  severity  of 
the handicap  is the m ost im por
tan t. Secondly, the  effect o f the 
handicap  on the  socio-econom ic 
status of the fam ily is a decisive 
factor. A bove all, the  integrity  
and m ain tenance o f the  psycho
social stability o f the fam ily and 
th e  a f fe c te d  i n d i v i d u a l  wil l  
greatly  determ ine  to  w hat extent 
the  family will be able to  cope. 
E very  family o r affected  person 

goes th rough these  stages to  a dif
feren t degree. T he need  for a 
s o p h is t ic a te d ,  e x p e r ie n c e d  a n d  
highly specialised psychosocial sup
port service is still a g rea t need in 
this country . In the  m eantim e, 
paren t groups have m ushroom ed  to 
fill the gap by providing fellow ship 
and helping each o th e r to  cope.

COST AND BENEFIT
In som e respects it is inhum ane to 
even eq u a te  a life to  an econom ic 
value. In planning health  services 
for the com m unity , how ever, this 
issue is an im portan t factor in de
term ining priorities in sta te  expen 
diture.

M ore and m ore w om en in the ad 
vanced age g roup  are dem anding 
p renata l diagnosis as a rou tine  in
vestigation. U nfo rtu n a te ly , existing 
facilities are far from  ad eq u ate  to  
cope w ith the dem and  for p renata l 
diagnoses in spite of the  obvious 
benefits en ta iled . Serious efforts 
are , how ever, being m ade by the 
D ep artm en t o f H ealth  and W el
fare to  con tend  w ith the  dem and 
which is a t least ten  tim es g rea te r 
than  the services which the p resen t 
facilities can provide.

T he cost to  m ain tain  a child with 
a severe m ental handicap  such as 
D ow n Syndrom e in a S tate institu 
tion am ounts to  R 4 000 p er annum  
(excluding m edicines which are 
needed  regularly). N o t all children 
with D ow n Syndrom e are severely 
m entally  re ta rd ed . If a life expec
tancy o f 30 years is reached , which 
is no t unusual, the  to ta l cost is at 
least R120 000 p er person . In con
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tras t the  cost to  the  sta te  o f a ch ro 
m o so m e  in v e s t ig a t io n  f o l l o wi n g  
am niocentesis is R 43,00. If all p reg 
nancies of m others o f 40 years and 
o lder w ere screened  fo r a ch rom o
som e defect th en  at least one  in 
every fifty investigations w ould 
reveal an affected  child. T he cost of 
fifty investigations am ounts to  
R2 150. T he m onetary  saving by 
screening could thus be m ore than  
R100 000 for every p ren a ta l diag
nosis o f D ow n S yndrom e. ïn  South 
A frica an estim ated  1 000 children 
w ith D ow n Syndrom e are  born  an 
nually. H ea lth  adm in istra to rs have 
the arduous task  o f w eighing up  the 
benefits o f a na tional p reven tion  
program m e fo r D ow n Syndrom e 
against the  odds o f com bating  m al
nu trition  o r providing spectacles to  
the  indigent.

H ealth  au thorities in developed  
countries such as the  F edera l R e 
public o f G erm any  have recently

accepted genetic  services as an in te 
gral p a rt of com m unity  h ea lth . A  
com plete shift o f em phasis in the 
p riorities fo r h ealth  care  p ro 
gram m es, especially p rim ary  p re 
vention  of specific handicaps, has 
tak en  place.

WHO DO YOU CONTACT FOR 
FURTHER INFORMATION?
G enetic  counselling clinics are 
available in the  m a jo r cen tres. The 
fieldw orkers of the  genetic  services 
of the D ep a rtm en t of H ea lth  and 
W elfare are  genetic sisters, tra ined  
to  provide help  and  advice to  fam i
lies affected  by genetic /hered itary  
d isorders and b irth  defects. They 
can be con tac ted  at th e  reg ional of
fices o f th e  D ep a rtm en t and  serve 
as a cen tra l re fe rra l po in t in the 
com m unity  fo r all genetic  aspects of 
health . This is a free  service to  the 
w hole com m unity.

DEPARTMENT OF HEALTH AND 
WELFARE

Head Office

G enetic  Services, D e p a rtm e n t of 
H ealth  and  W elfare, P rivate  Bag 
X63, P re to ria  0001. T el (012) 
482640 x 70 o r  32.

Regional Offices

T he R egional D irec to r o f H ealth  
Services
Private B ag X 19, Bellville 7530 —
Tel. (021) 978151
P .O . Box 441, B loem fontein  9300
—  T el. (051) 72194
Private B ag X54318, D u rb an  4000
—  Tel. (031) 319381
P .O . Box 8623, Johan n esb u rg  2000
—  T el. (011) 8362238
Private Bag X9395, P ietersburg  
0700 —  Tel. (01521) 6541 
Private Bag X6013, P o rt E lizabeth  
6000 —  T el. (041) 22541
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