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Prevalence of m inor congenital anomalies 
in diabetic children
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T he p reva lence  o f  52 m in o r co n gen ita l an o m alies  (MCAs) w as d e te r
m ined  in  111 ch ild ren  w ith  in su lin  d e p e n d e n t d iab e te s  m ellitu s (ID D M ), 
a n d  in  111 h e a lth y  m a tc h e d  co n tro l su b jec ts . T he  av e rag e  MCA p e r  person  
w as 1.60 in  d iab e tic  ch ild ren  a n d  0.86 in  th e  co n tro ls  (p <  0.001). T he d iffer
ence w as exclusively  d u e  to  th e  s ig n ifican tly  h ig h e r p ro p o r tio n  o f  su b jec ts  
w ith  3 o r m ore  MCAs in  th e  d iab e tic  g ro u p  (27.0 v e rsu s  9 .9% ; p  <  0.001). 
N o specific MCA c h a ra c te r is tic  o f  ID D M  w as found .

Minor congenital anomalies (MCAs) 
are infrequent structural variations of 
no medical or cosmetic importance to 
the affected person. Their diagnostic 
value rests in their multiple occur
rence in the same individual, which 
points to a prenatal disturbance of 
morphogenesis in the broadest sense 
[7, 9]. This is why the study of MCAs 
has gained increasing interest in 
teratogenecity research, in mental 
disorders, and in syndrome identifi
cation.

Here we report on a survey of 
MCAs in diabetic children.

Su b je c ts  and  Methods

A to ta l  o f  111 ch ild ren  (50 g irls  a n d  61 
boys) w ith  in su lin  d ep en d en t d ia b e te s  m e l
litu s  (ID D M ; ty p e  I) o f  th e  P a e d ia tr ic  
D e p a r tm e n ts  o f  th e  C o u n ty  H o sp ita ls  
G yőr an d  S zo m b ath e ly , an d  o f  th e  U n iv e r
s i ty  M edical School, P écs, w ere exam ined . 
T h e ir  age v a ried  from  2 to  18 y ea rs ; 
d u ra tio n , course , an d  th e ra p y  w ere  d is 
reg a rd ed  in  th is  s tu d y . A n equa l n u m b e r 
o f  h e a lth y  c o n tro ls  o f  th e  sam e e th n ic  o r i

g in  w ere co n secu tiv e ly  m a tc h e d  to  th e  
p a tie n ts  b y  sex  a n d  age.

In  each  su b je c t th e  p resence  o r  absence 
o f 52 MCAs, lis ted  in  T ab le  I I ,  w as reco rded . 
T he d iag n o s tic  c r i te r ia  o f  S m ith  [10], 
M éhes [7], a n d  H o lm es (personal com m un i
ca tion ) w ere ap p lied . W here  possib le, ob jec 
tiv e  m easu rem en ts  w ere pe rfo rm ed  w ith  
ta p e  a n d  c a lip e r [5, 7]. T hese w ere m ade 
on b o th  sides o f  p a ire d  o rgans, b u t  w hen  no 
s ig n ifican t d iffe ren ces w ere o b ta in ed , only  
th e  values o f  th e  r ig h t side w ere considered  
a t  fin a l e v a lu a tio n . T w o s ta n d a rd  d e v ia 
tio n s  ab o v e  o r  below  th e  m ean  w ere r e 
g ard ed  as  c u t-o ff  p o in ts  fo r fe a tu re s  th a t  
w ere m easu red . N o  d is tin c tio n  betw een  
u n ila te ra l a n d  b ila te ra l o ccu rren ce  o f 
q u a li ta t iv e  fe a tu re s  (sim ian  crease, etc.) 
w as m ade.

F ish e r’s e x a c t fou r-fie ld  te s t  w as used 
fo r s ta tis tic a l ana ly s is .

R esults

No major malformations or syn
dromes associated with an unduly 
high number of MCAs were found in 
this material, thus all the 111 pairs 
of children could he included.
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The proportion of subjects with 
one or more MC As was 62.2% among 
the diabetic children and 50.4% 
among the controls (Table I). This 
difference was not significant, be
cause the number of subjects with 1 or 
2 MCAs was nearly equal in the two 
groups. At the same time, the occur
rence of 3 or more MCAs was signifi
cantly more common among the dia
betic children (27.0 v s  9.9%). This 
resulted in a high average MCA per 
subject ratio of 1.60 among the dia
betics, in contrast to the 0.86 value 
of the healthy controls. Although 
slightly higher frequencies were found 
in boys, the sex differences were not 
significant.

The prevalence of individual MCAs 
is summarized in Table II. The 
results were first evaluated for boys

and girls separately, but since no 
significant sex difference was found, 
only the cumulative data are given. 
As shown by the figures, nearly all 
MCAs were somewhat more common 
in diabetic children. However, only 
epicanthic folds and diastasis recti 
were significantly more frequent in 
IDDM. In addition, a moderate but 
not significant preponderance in dia
betic children of clinodactyly and 
supernumerary nipple may be men
tioned.

D iscussion

A significant increase in the pre
valence of both major malformations 
and MCAs in infants of diabetic 
mothers has been firmly established 
[3, 6]. This is generally attributed to

T a b l e  I

O ccurrence o f  M CAs in  d iab e tic  ch ild ren  a n d  in  m a tch ed  co n tro ls

N o . of MCA«
Diabetic children Controls

Girls 
n =  50

Boys 
n =  61

Total 
n =  111

Girls 
n =  50

Boys 
n =*61

Total 
n =  111

0 22 20 42 28 27 55
1 9 18 27 11 19 30
2 5 7 12 6 9 15
3 4 5 9 5 4 9
4 6 5 11 — 1 1
5 3 3 6 — 1 1
0 1 1 2 — — —

7 — 2 2 — — —
8 — — — — — —

T otal a ffec ted n 28 41 09 22 34 56
% 50.0 67.2 02.2 44.0 55.7 50.4

Subjects w ith  3 or 
MCAs

more
n 14 10 30 5 0 11
0//0 28.0 20.2 27.0a 10.0 9.8 9.9

T otal N o o f  MCAs 70 102 178s 38 58 96
MCA p e r  subject 1.52 1.07 1.60s 0.76 0.95 0.80

a as  compared to controls p  <  0.001
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T a b l e  I I

O ccurrence o f  in d iv id u a l MCAs o f  d iffe ren t p a th o g en esis  in th e  ch ild ren  exam ined

Diabetic
children
il = 111

Controls 
n = 111

M ild malformations
Preauricular skin tag 0 1
Preauricular fistula (sinus) 2 1
Double whorle o f the hair 8 10
Frontal whorle (upswap) of the hair 5 5
Bifid uvula 1 1
Alveolo-buccal frenula 2 0
Cleft lip microform (lip pits) 0 0
Bifid xiphoid process/short sternum* 7 2
Supernum erary nipples 7 3
Umbilical hernia 4 1
Inguinal hernia 5 3
M oderate diastasis recti 10 3 p <  0.05

T otal mild m alform ations 51 30 p <  0.005

M inor deformations
Prom inent forehead 2 1
Flat occiput 4 1
Prom inent occiput 4 0
Prim itive shape of the ear 6 1
Earlobe crease 3 1
Simian crease 6 3
Sydney line I 1
Single flexion crease on finger 6 0 1
Olinodactyly 7 2
Sole crease (“ vertical” ) 6 4

T otal m inor deform ations 38 15 p <  0.001

M inor dysplasias

H aemangioma 2 2
Large pigm ented naevi 3 3
Café-au-lait spots 11 ß

T otal minor dysplasias ; lf> 11 p > 0 . 3 0

M inor anomalies (phenogenetic variants)
Small mandible 3 1
E x tra  posterior cervical skin 0 0
Epicarithus (inner epicanthic folds) s 1 p <  0.05
U pward (mongoloid) slan t o f the palpebral fissures 7 fi
Downward (antimongoloid) slant 0 1
Short palpebral fissure* 1 0
H ypertelorism  * 3 1
Hypotelorism* 2 0
Ptosis 1 0
Small ears* 0 0
A symm etrical size of th e  ears* 2 0
Low-set ears* 6 4
Severe slanting  aw ay of the ear from the eye* 2 2
Short philtrum * 2 0
Long philtrum * 1 0
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T a ble  TI (co n tin u ed )

Diabetic 
children 
n = 111

Controls 
n = 111

Sm all oral opening* 2 0
L arge tongue 0 0
High-arched palate 7 3
W ide-set nipples* 3 5
S acral dimple 5 0
W ide distance between toes 1— 2 f> 2
P a r tia l syndactyly of toes 2 — 3 0 0
B road  and/or dorsiflected hallux 5 6
Sm all, hypoplastic hallux 0 0
H ypoplastic nails 1 1
Prom inent heel 1 0
Shawl-like scrotal fold 5 1

Total phenogenetic v arian ts 73 40 p <  0.001

* =  based on  m e a su re m e n ts

the teratogenic effect of the impaired 
maternal glucose homeostasis. How
ever, except for some dermatoglyphic 
features [1, 2], the occurrence of mal
formations and MCAs in diabetic 
children has not been studied, and 
it is not known whether a familial 
increase of these features was asso
ciated with IDDM. In other words, 
it is not clear whether the presence of 
MCAs, and especially of multiple ones, 
may reflect a certain predisposition 
to IDDM, similarly to the prelimi
nary findings obtained in families 
with childhood malignancy [8].

The present results showed an in
creased prevalence of multiple MCAs 
at least in some diabetic children. 
This was due not only to a higher fre
quency of extreme variants, minor 
dysplasias, and deformations, but 
also to that of “malformation-type” 
minor anomalies or “mild malforma
tions” such as supernumerary nipples. 
Could this be confirmed on a larger

material, it would be necessary to 
reconsider our present view on the 
relation of metabolic disorders to 
dysmorphology [11]. It should, how
ever, be stressed, that neither a spe
cific individual MCA nor a typical 
combination characteristic of IDDM 
was found in this material.

We think that our findings deserve 
reexamination in other genetic/demo- 
graphic settings. In particular, de
tailed family investigations would be 
needed to determine how far the oc
currence of multiple MCAs was related 
to susceptibility to IDDM, and which 
individual MCAs or which combina
tions of them are of predictive or 
diagnostic significance.
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