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Dermatoglyphic  cha r ac t e r i s t i c s  of the p a l m a r  axial t r i rad ius  were  studied in 330 pat ients  
of Russian nationali ty with var ious  f o r m s  of congenital hear t  d i sease  and in 285 of the i r  
next of kin. The r e su l t s  of a study of the dermatoglyphics  of 684 school chi ldren of 
Russ ian  nationality in junior schools  in Moscow a r e  desc r ibed  as the control .  Changes in 
the c h a r a c t e r i s t i c s  of the p a l m a r  axial  t r i r ad ius  in pat ients  with congenital hear t  d i sease  
and the i r  next of kin were  found compared  with the control  subjec ts .  In some  cases  the 
changes in these c h a r a c t e r i s t i c s  among the next  of kin compared  with the control group 
were  m o r e  m a r k e d  than those in the patients  t hemse lves ,  evidence of the impor tan t  role  
of he red i t a ry  f ac to r s  in the fo rmat ion  both of these cha r ac t e r i s t i c s  and of many  congenital 
hea r t  defec ts .  

An increase in the frequency of other developmental defects and anomalies has been found in patients 
with congenital heart diseases and this has been interpreted by many writers as the result of an embryo- 
pathy. One well-known anomaly associated with congenital heart disease is a distal position of the palmar 
axial triradius, [7, 3, 4]. Duplication of the proximal axial triradius has also been found in association with 
a ventricular septal defect [6]. Other dermatoglyphic characteristics of the axial triradii (combinations, 
number on the palms, and so on) have received little study. 

The etiology of congenital heart disease has not yet been studied because of the great diagnostic 
difficulties. The study of anomalies of the dermatoglyphics in patients with congenital heart diseases and 
theirrelativeswould shed some light on the etiology and pathogenesis of congenital heart defects. 

E X P E R I M E N T A L  M E T H O D  

The f requency of var ious  posi t ions  of the axia l  t r i rad ius  on the pa lm,  combinat ions of the axial  t r i -  
radii ,  the i r  duplications,  and the i r  number  were  studied in pat ients  with congenital  hear t  defects  and the i r  
next of kin. Al toge ther  330 patients  (138 male  and 192 female)  of Russ ian  nationality with var ious  fo rms  of 
congenital  hea r t  d i sease  (mainly the m o r e  common defects - Fa l lo t ' s  te t rad,  s t r ia l  and ven t r i cu l a r  septa l  
defects ,  patent  ductus a r t e r i o s u s ) ,  admi t ted  for  t r e a t m e n t  to the A. N. Bakulev Insti tute of Ca rd iovascu la r  
Surgery ,  Academy of Medical Sciences of the USSR, were  invest igated.  The diagnosis was made  at  opera t ion 
o r  during card iac  ca the te r iza t ion i  The next of kin of m o s t  pat ients  (95 maIes  and 190 females)  we re  
examined.  As the control ,  the resu l t s  of a study of the dermatoglyphies  of 684 school chi ldren of Russian 
nat ionali ty at tending junior schools in Moscow and the resu l t s  of a specia l  medical  examinat ion of 308 
school children with the study of their pedigrees are given. 

The palmar axial triradius was studied on prints of the palms on chalked paper obtained with the aid 
of printers' ink. The proximal (t), intermediate (t'), and distal (t") positions of the axial triradius were 
estimated according to the international classification of dermatoglyphics [5] and by determining the index 
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TABLE 1. F r e q u e n c y  of Var ious  C h a r a c t e r i s t i c s  of P a l m a r  Axial  
T r i r a d i i  in  Pa t ien ts  with Congenital  Hear t  D i sease s  and T h e i r  Next 
of Kin (for both p a l m s ,  in percent )  

Characteristics of 
axial trkadii' 

A. Position: 
proxtmaI (t) 
xmermediate (t') : 

distal (t' q- tt') 

(t" -5 t t"  + t ' t "  + t t ' l")  
B. Most proximal position 

Ci ~) , .  ' --  
t~. t, ornDlnallons: 

(tt' + tt'" + t ' t "  + t t ' t")  
D. Three triradfi and more 

on the . two palm~ 
E. uupiications 
(a) 
(t't') 
( t" t")  , , 
(tt + t t + t" t" )  

control 

(n= 696) 
65,04 
20,00 

27,48 
6,05 

(n=318) 
0,63 

(n=696) 
10;94 

(n= 159) 
18,87 

(n= 696) 
0,72 
0,14 
0,14 
1,00 

Male sex 

patien~ mladves 
I 
I 

(n=276) [ (n= 190) 
70,29 I 73,16" 
13,77" 4,745 

P<O,O1 
18,48"t' 13,16:1: 
10,13" 12,631" 

9,42 :[: 3,68 

11,95 9,47 "~, 
(n= 138) n=95) 
26,80 tl,58" 
(n=27,6) n= 190) 
7,255 3,685 
1,09t 1,58$ 
1,81~ 3,16 5 

10,14 $ 8,42 5 

Female sex 

control patients 

(n=672) (n=384) 
56,99 57,29 
26,94 17,195 

34,38 23,965 
7,44 17,44 ~: 

(n=242) 
0,83 8,33:$ 

(n= 672) 
11,61 19,78" 
(n= 121) (n=192) 
14,87 38,44:1: 
(n= 672) (n=384) 
0,30 7,29 ~: 

2,865 
2,865 

0,30 13,02 :]: 

relativ~ 

(n= 342) 
60,53 
15,50 $ 

25,15"t 
13,15"~ 

2,92 

19,88" 
(n=171) 
37,74 ~- 
(n=342) 
8,48,  
2,05 $ 
2,34 $ 

12,87 $ 

*P < 0.05. 
I"P < 0.01. 
:~P < 0.001. 

of the pos i t ion  of  the axial  t r i r a d i u s  on the long axis  of the palm* which,  unlike de te rmina t ion  of the width 
of  the angle ATD,  r e m a i n s  a l m o s t  unchanged  with the i n c r e a s e  in s i ze  of the pa lm during growth .  If the 
index was  35% o r  l e s s ,  the axial  t r i r a d i u s  was d e s c r i b e d  as  p r o x i m a l ,  with an index of 35-40% as  i n t e r -  
med ia t e ,  and with an index of m o r e  than 40%, as  d is ta l .  If  a combina t ion  of s eve ra l  t r i r a d i i  was  p r e s e n t  on 
the pa lm,  the m o s t  dis tal  t r i r a d i u s  was  se l ec t ed  as  the c r i t e r i o n  of pos i t ion .  Axial  t r i r a d i i  loca ted  at  the 
b o r d e r  o r  in the r eg ion  of the t hena r  e m i n e n c e  (t t) beyond the fold of the thumb,  o r  with a v e r y  low index 
(below 10%) w e r e  exc luded  f rom the p r o x i m a l  c l a s s .  Dupl icat ions  of the axial  t r i r a d i i  included combina t ions  
i m m e d i a t e l y  next to each  o t h e r  and  they  e i t h e r  f o r m e d  a sma l l  Ioop whor l  be tween  them (the r idge  count  
be tween  the ma in  rad ius  of the walI  was  below 10) o r  they did not  f o r m a  whor l ,  d i s tu rb ing  the ro le  of  t opo l -  
ogy  of t h e  d e r m a t o g l y p h i c s  ( P e n r o s e ' s  ru le  [8]). When the total  n u m b e r  of  t r i r a d i i  was  counted  all axial  
t r i r a d i i  of both pa lms  without  except ion  w e r e  included.  A s t a t i s t i ca l  ana lys i s  of the r e su l t s  was  c a r r i e d  out 
by de t e rmin ing  the u - c r i t e r i o n  f o r  an  a l t e rna t i ve  d i s t r ibu t ion  [2]. 

E X P E R I M E N T A L  R E S U L T S  

The  r e su l t s  of the ana lys i s  of the pos i t ion  of the axial  t r i r ad i i  a r e  given in T a b l e  1 (A, ]3). C o m p a r i -  
son  of the pos i t ion  of the p r o x i m a l ,  i n t e rmed ia t e ,  and dis ta l  axial  t r i r a d i i  in  the pat ients  and in the cont ro l  
sub jec t s  showed that  the f r e q u e n c y  of the distal  pos i t ion  of the axial  t r i r a d i i  was  cons ide rab ly  i n c r e a s e d  in 
the m a l e  and f e m a l e  g roups  with congeni ta l  h e a r t  d i s e a s e .  The  f r e q u e n c y  of the p rox ima l  pos i t ion  of the 
ax ia l  t r i r ad i i  was  unchanged  in these  pa t ien t s .  Meanwhile ,  the m o s t  p r o x i m a l  pos i t ion  of the axial  t r i r a d i i  
(tt; Table  1, B) in the pat ients  o c c u r r e d  m o r e  f requen t ly  (P < 0.001). As  a r e s u l t  of both these  phenomena,  
the f r equency  of i n t e rmed ia t e  axial  t r i r a d i i  was cons ide r ab ly  r educed  in the pa t ien t s .  

C o m p a r i s o n  of the next  of kin of the pat ients  with the c o n t r o l s u b j e c t s r e v e a l e d  s i m i l a r  changes ,  and 
in this  case  the d e c r e a s e  in f r e q u e n c y  of the i n t e rmed ia t e  axial  t r i r a d i i  was  even  m o r e  m a r k e d  than in the 
pa t ients ,  and in the male  g roup  it  was  s igni f icant ly  l o w e r  not only than in the con t ro l  group,  but in the group 
of  pat ients  (for t' a lone,  P < 0.01). 

*To  d e t e r m i n e  the  index a s t r a i g h t  l ine  was  d rawn  be tween  the  midd le  of the  d is ta l  c a r p a l  c r e a s e  and the 
midd le  of  the p r o x i m a l  c r e a s e  of  the  midd le  f inge r  (a); a p e r p e n d i c u l a r  was  d rawn  f r o m  the a x i a l t r i r a d i u s  
t o  th i s  l ine (a), which  it  d iv ided into p r o x i m a l  (b) and d i s t a l  (c) s e g m e n t s .  The  index x w a s  d e t e r m i n e d  a s  
the r a t i o  of  b to  a e x p r e s s e d  as  a p e r c e n t a g e ,  whe re  a was  t aken  as 100; i .e . ,  x = b  -100/no 
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The f requency of combinat ions of axial t r i r ad i i  (Table 1, C) in the female  pat ients  was h igher  than in 
the control  (P < 0.05). In the groups of male  and female  re la t ives  of the pat ients  the f requency of the c o m -  
binations was the s a m e  and was much higher  than the f requency of this fea ture  in the control  subjects ,  and 
in the ma le  group it  was a lso  higher  than in the pat ients .  Approx imate ly  the same  di f ferences  were  found 
in the groups  tes ted  as  r ega rds  the f requency of individual with 3 t r i r ad i i  o r  m o r e  (Table 1, D). However,  
in the ma le  pat ients  the i nc r ea s e  in the f requency of individuals with this cha r ac t e r i s t i c  compared  with the 
control  was g r ea t e r .  

All fo rms  of duplications of the axial  t r i r ad i i  (Table 1, E) we re  much m o r e  frequent  in the pat ients  
and the i r  r e la t ives  than in the control  group. 

These  observa t ions  showing an i nc rea se  in the f requency of a distal posi t ion of the axial  t r i r ad ius  in 
pat ients  with congenital  hea r t  d i seases  thus conf i rm the r e su l t s  of m o s t  o ther  invest igat ions conducted on 
groups of pe r sons  of other  nat ional i t ies ,  and the i nc rea se  in the f requency of this c h a r a c t e r i s t i c  in the 
pa t ien ts '  r e l a t ives  a g r e e s  with data given by Cascos  [4] fo r  an inc rease  in co r re l a t ion  between the width 
of the angle ATD for  m o t he r  and child (r = 0.43 ~: 0.14 in the "genet ic  f rac t ion"  compa red  with 0.23 + 0.09 
in the whole group of congenital  hea r t  defects and 0.29 in a sample  population). Meanwhile in the p r e sen t  
invest igat ion an i n c r e a s e  in the f requency of the proximal  axial  t r i r ad i i  and a dec rea se  in the f requency of 
in te rmedia te  axial  t r i r ad i i  were  observed ,  although this was not desc r ibed  in the previous  invest igat ion.  

The resu l t s  of these  t e s t s  conf i rm the data of David [6] who found an i nc rea se  in the f requency of 
duplications of the p rox imal  axia l  t r i r ad ius  in assoc ia t ion  with a ven t r i cu l a r  septa l  defect.  At the s ame  
t ime,  an inc rease  in the f requency of duplications of aII types of axial  t r i r ad i i  has a lso  been found in a s s o -  
ciat ion with mos t  o ther  fo rms  of congenital  hea r t  defects .  Duplication of the in te rmedia te  and distal  axial  
t r i r ad i i  in the control  group (especial ly  in females )  is except ional ly  r a r e ,  but it was much m o r e  f requent  
in the pat ients  and the i r  r e l a t ives .  

Consequently,  this cha rac t e r i s t i c  is ve ry  impor tan t  not only in connection with the diagnosis of con-  
genital hea r t  defec ts ,  but also in med ica l -gene t i c  counseling.  

Two other characteristics (combinations of axial triradii and the presence of three triradii or more 

on both palms) showed similar patterns by virtue of the fact that they reflect approximately the same 

phenomenon: an increase in the number of axial triradii in patients with congenital heart defects and, in 
pa r t i cu l a r ,  in the i r  ma le  re la t ives .  

Changes in the f requency of these c h a r a c t e r i s t i c s  in the pat ients '  r e l a t ives ,  in some  cases  even more  
m a r k e d  than in the probands themse lves ,  demons t r a t e  the impor tan t  ro le  of inher i ted  fac tors  in the f o r m a -  
tion both of these  cha r ac t e r i s t i c s  themse lves  and in a high p ropor t ion  of congenitaI hear t  defects .  

The d i scovery  of anomal ies  of the dermatoglyphies  of the pa lms  in a s soc ia t ion  with an inc rease  in the 
f requency of developmental  defects of o ther  organs  in pat ients  with congenital hea r t  d i seases  [1] sugges ts  
that congenital hea r t  defects a r e  m e r e l y  a " s y m p t o m "  of a m o r e  genera l  les ion of the connective t i ssue  in 
embryogenes i s  and that  they a r e  not s t r ic t ly  defined enti t ies in the pathogenetic  sense .  

The c h a r a c t e r s  of the dermatoglyphies  studied in this invest igat ion can be used as diagnostic fea tu res  
for  the d i s c r im in a t o ry  study of the dermatoglyphics  of pat ients  together  with the i r  r e la t ives ,  with an ap p ro -  
p r i a t e  control  for  compar i son .  In med ica l -gene t i c  counsel ing these c h a r a c t e r i s t i c s  can indicate an in-  
c r e a s e d  r i sk  of the development  of congenital hea r t  defects in the pa t ien ts '  f ami l ies .  
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