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Increased  a tte n tio n  to  th e  m alfo rm atio n  sy n d ro m ato lo g y  is m o tiv a t
ed  b y  th e  im p o rtan ce  o f  a c c u ra te  d iagnosis and  its  n e c e ss ity  in  genetic 
counselling . G iven th e  g re a t n u m b e r  o f  m alfo rm ation  sy n d ro m es, i t  is logical 
to  m ake  use o f co m p u te rs  in  th e i r  a b il ity  perform  d if fe re n tia l d iagnostics. 
T he a im  o f ou r p re se n t e x a m in a tio n s  w as to  assess th e  b e n e f i t  t h a t  an  ex 
perienced  p ed ia tric ian  can  o b ta in  fro m  an  available p ro g ram . T h e  “ Syndrom e 
P ro g ra m ” o f  R . W in te r an d  M. B a ra its e r  w as applied. U sing  co d ed  sym ptom s, 
th e  co m p u te r p roduces a  sh o r t l i s t  o f  possible diagnoses, w h ic h  c a n  th e n  bo 
assessed b y  th e  user. R eferences a n d  synd rom e fea tu res  c a n  b e  reca lled  and 
co m p ared  w ith  those  in  u n d iag n o sed  cases.

T he d iagnoses o f  100 d if fe re n t syndrom es were co n tro lled . T h e  m ethod  
ap p lied  y ielded  v e ry  good re su lts . T h e  com pu ter diagnosis o f  m a lfo rm atio n  
syndrom es is a  he lp fu l w ay  o f  su p p ly in g  in form ation . I t  m a y  p ro m o te  th e  
s ta n d a rd iz a tio n  o f  d iagnostic  p ra c tic e , in te rn a tio n a l c o o p e ra tio n  an d  ep i
dem iologic s tu d ies  in  d iffe ren t reg ions.

In  recent years, paediatric syndrom 
atology has gained importance in 
the field of clinical practice. Dealing 
w ith the problem is im portant due to  
the following aspects:

1. E xact diagnosis has always been 
the prime task  of clinical work.

2. In  syndromatology, the delinea
tion o f the independent character of 
syndromes has been the first step in 
recognizing the nature of pathological 
processes for various diseases.

3. In  further phases of progress, 
practical results have evolved in this 
field. Nowadays, in connection with 
m ost syndromes, more and more 
precise genetic councelling can be 
given. Progress has been made in the

trea tm en t of numerous syndromes, 
moreover, even prevention in some 
cases has been made possible [2, 4].

Clearly, in this field  o f clinical 
knowledge, we are confronted with the 
ta sk  of looking for logical connections 
among numerous da ta . Thus, it is 
obvious th a t we should m ake use of 
computers.

W hen we tried to  use the  help ob
tained  by computers in  th e  examina
tion  of clinical pictures o f malforma
tions [3, 5, 6, 7, 8, 9] we wanted to 
investigate the diagnostical problems 
to  be solved from purely clinical as
pects. I t  seemed worthwhile to  exa
mine — in addition to  diagnostic help 
— w hat aid could be offered by this
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rather complicated field for a general 
practitioner paediatrist in inform a
tion.

M e t h o d s

E q u ip m e n t th ro u g h  th e  h e lp  o f th e  
G enetic  E x p e r t  C om m ittee  o f  th e  I n te r 
n a tio n a l P a e d ia tr ic  A ssocia tion , w e have 
o b ta in e d  th e  co m p u te r p ro g ra m , elabo
ra te d  b y  W in te r  & B a ra itse r  [9], fro m  th e  
c lin ica l w o rk  te a m  of th e  H o sp ita l o f  G reat 
O rm ond  S tre e t o f L ondon .

T h e  p ro g ra m  w as o b ta in e d  — a t  our 
re q u e s t — on a flo p p y  d is k e tte  se n t b y  
p o s t a n d  cou ld  be used on  a  m ic ro co m p u te r 
h av in g  a  h a rd  d isk  d a ta  re c o rd e r  w ith  a 
h ig h  o u tp u t .  O ur eq u ip m en t, u sed  fo r th is  
p u rp o se , w as a  C om m odore PC 20.

T he  a tta c h e d  in s tru c tio n s  w ere  enough 
to  use  i t  p rac tica lly  w ith o u t a n y  special 
m a th e m a tic a l-te c h n ic a l ex p e rtn e ss  a f te r  a  
few  d a y s  p rac tic e . N a tu ra lly  th e  m o re  our 
ex p erien ce  increased, th e  q u ic k e r th e  
ra p id i ty  a n d  effec tiv ity  o f  th e  decisions 
im p ro v ed .

Program of the study : co n sis ted  o f  s tu d y 
ing  th e  usefu lness o f c o m p u te r  a id e d  d iag 
n o stics , a s  well as o f p ra c tic in g  it . W e, 
fu r th e r , p e rfo rm ed  th e  fo llow ing ad d itio n a l 
w ork  u s in g  o u r co m p u te r p ro g ra m :

A. B y  u sin g  th e  sy n d ro m a to lo g y  found 
in  te x tb o o k s , special m o n o g rap h s  an d  case

repo rts , w e w a n te d  to  see w hether th e  
requ ired  sy n d ro m e  w as included o r n o t  in  
th e  lis t o f  th e  possib le  diagnoses.

B . B y  u s in g  th e  d a ta  o f o u r a lre a d y  
diagnosed  cases , occurring  in  o u r case  
records a n d  in  ev e ry d ay  practice , w e a t 
tem p ted  to  a sc e r ta in  w hether b y  c o m 
p u te r d ia g n o s tic s  th e  sam e, a lready  know n , 
d iagnosis co u ld  b e  ob ta ined  or n o t.

C. W e h a v e  u sed  i t  in  d iagnosing  o u r 
own cases, in  w h ich  a specific d iagnosis 
has n o t b een  d e c id e d  upon. In  th e  m a jo r ity  
o f th ese  cases , o u r  diagnosis w as o n ly  a 
te n ta tiv e  g e n e ra l defin ition , and  fig u red  
usually  a s  m u ltip le x , general d iso rder in  
ou r re p o r ts .

D . B ased  u p o n  descrip tion  s e n t b y  
o th e r h e a lth  c e n tre s , we have m ad e  c o u n 
selling se rv ice .

R e s u l t s

ad. A. In  th e  first group the diagno
ses of 26 syndromes were made, by 
the help o f a  computer, based upon 
case records described in books or 
other reference sources.

The diagnoses of the cases examined 
in this group, when a computer was 
used w ith good results, are shown on 
Table I.

T a b l e  I
C o m pu ter successfu lly  u sed  in  th e  d iagnostic  o f  sy n d ro m es published 

in  te x tb o o k s , m onographs, case  s tu d ie s

H olt— OramApert
B B B  (Opitz)
Beckwith— W iedem ann  
Bloom
Chegiak— H igashi 
Cleft lip-ectrodact.
Coffin— Lowry 
Contracturai arachnodact. 
Crouson
Deafness w ith ich thyosis
EEC
Fabry
GMj gangliosidosis

LADD
Langer— Giedion
McKusick m etap h ys. dyspl.
Nail-patella
O culo-D ento-digital
Oro - facial - digital
Refsum
Rutledge
Sturge— W eber
Tricho— R h in o— Phalangeal
Weaver
Zellweger
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T a b l e  I I

C om puter su ccessfu lly  used in th e  d ia g n o s tic  o f  syndrom es p r e v io u s ly  
diagnosed  in  o u r  D e p a r tm en t

Alkaptonuria Gaucher P ra d er-W illi
Alport G lycogenosis typo III. Prune belly
Arthrogryposis Hunter Recklinghausen
Cleidocranialis Hurler Roberts
Cockayne Incont pigm enti Rubinstein—T aybi
Conradi Ivemark Sanfilippo
De Lange Jeune Schwachman
EEC Klippel— F eil Sclerosis tub.
Ehlers— D anlos Lowe Seckel
E llis-van Creveld McCune— A lbright Silver—Russel
Fanconi pancytopenia Melkerson— R osenthal Sotos
Färber Milroy Thanatophor dyspl.
Fetal alkohol Morquio Usher
Fibrodyspl. ossif. progr. Osteogen, im perf. VATER
Fraser Poland Waardenburg

ad. B. In  the control of previously 
diagnosed diseases, in 45 cases, the 
same diagnosis was obtained or an 
even more precise or specific one could 
be made by using the  list of symptoms 
or the literary d a ta  given by the com
puter. The diagnoses of these cases are 
seen on Table II.

In  groups A and В there were only 
6 cases in which the  otherwise certain 
diagnosis was not confirmed by the 
computer. The syndromes in which 
the computer failed to  give a correct 
diagnosis are seen on Table III.

T a b l e  I I I

S yn d rom es in  w h ich  th e  d ia gn ostic  use o f  
th e  co m p u ter  w a s un su ccessfu l

Olior
Friedreich atax  
Blackfan— Diamond  
W iscott— Aldrich 
Wilson
Lesh— Nyhan

ad. C. Computer diagnostics was 
especially helpful in the  diagnoses of 
cases not known by us. In  th is group, 
the  diagnoses of several syndromes 
could be seen, despite the  fact that 
th ey  were not previously diagnosed. 
This was the first case in which we 
were able to recognize these syn
dromes.

The syndromes, first verified with 
th e  help of a computer, are seen on 
Table IV.

ad. D. We performed exam inations 
for other centers as well. We obtained 
the  clinical data and photographs of 
the  cases and were inform ed of their 
supposed diagnosis only a fte r  having 
enclosed our own evaluation. This 
was the way when we did not obtain 
the  cooperation of the  Paediatric 
In s titu te  of Moscow. This methodol
ogy was considered helpful, in the 
cases th a t were evaluated in th is man
ner; both by those in need o f counsel-
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T a b l e  IV

F i r s t  t im e  iden tified  sy n d ro m es  b y  th e  a ss is tan ce  o f  th e  com puter aided 
d iag n o s tic  in  ou r d e p a r tm e n t

Alopecia with antibody defic. 
Corpus callosum agenesia  
Dubowitz
Ichthyosis-cataracta  
K aufm an— McKusick 
Leber amaurosis

Schwartz— J  am pel 
Smith— L em li— Opitz 
Tollner 
Werner
X-linked arthrogryposis 
X-linked cataract

Failure in the use o f com puter in unknown syndrom es 
N o of cases: 7

ling, and  by  our group. We are of the 
opinion th a t , by computer aided diag
nostics, th e  diagnostic activ ity  o f o th 
er centres can also be helped.

D i s c u s s i o n

Sum m arizing our observations, we 
are able to  say th a t in our work, there 
is no reason to  believe th a t profession
al or clinical experience will ever be 
replaced by  computer aided diagno
sis, i t  is only a clinical stand-by. I t  is 
sim ilar to  a good textbook which 
opens a t  the  very page which is need
ed. I  consider the system designed 
by W in ter and Baraitser [9] especially 
good, as th is program, while looking 
for a  diagnosis, follows the same steps 
th a t  th e  clinician would; while creat
ing a  diagnosis in the traditional way. 
In  add ition  to helping medical prac
tice, increasing professional knowl
edge, prom oting expertness in  syn- 
drom atology, there are great perspec
tives in  th e  field of international co
operation by using identical and simi
lar program s. The fact th a t, w ithout

proper genetic specialization, we were 
able to  use a  computer aided diagnos
tic system  may give stim ulation for 
recommending this process as suitable 
for widerange, practical, clinical a p 
plication.

There are, however, opponents to  
computer aided diagnosis. One o f the  
most im portan t counter-arguments is 
tha t there  is some danger th a t  the  
m ethod used by unauthorized hands 
can lead to  abuse. Alas, the  only 
reply m ay be that, similarly to  o ther 
events in  medicine; for instance in  the  
use o f antibiotics and other drugs, 
some sort o f abuse cannot be avoided. 
However, in  the course of tim e, th ey  
may be eliminated, and faulty  p rac 
tice cannot discredit the m ethod i t 
self.
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