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Dematoglyphics were analyzed in 141 patients with congenital
neart malformations not associated with major non-cardizc malform-
ations, and 100 control children, The results were compared with
and, vhere possible, combined with those of other series. In the
combined geries, the aortic stenosis group had an increase in
whorls and arches, and a decrease in wlnar loops; patent ductus
arteriosus a decrease in whorle and an increase in arches; and
pulmonic stenosis an increase in arches, However, these differences
are too amall to be diagnostically useful, and may reflect inad-

equate matening with controls, Other diZferences reported as signif-
icant in previous studies disappeared in the combined series, In
particular there were no significant differences in finger patterns
in cages with tetralogy of Fallotf, transposition of ine rreat
vesgels, ventricular geptal defect, atrial septel defect and coarc-
tation of the aorta, Tiere way a prodbable increage in tiie neigni

of the palmar triradius in cases of tetralogy of Zallot, and a nignly
¢! mificant increase in hypothenar patterns in cases of pulmonic

stenosis, aortic gsienosis and transposition of the great vesgels,
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INTRODUCTION

Previous reports in the literature have suggested thet the
frequencies of certain dermatoglyphic configuretions in patients
vith congenital heart disease differ from those of normal individ-
uals or patients with ecquired heert diseese, This study compares
the dermatoglyphics of patients with various types of congenitel
heart malformations with those of the normel population end reviews
the findings of other workers (Alter end Scnulenberg, 1970; Burguet
and Collard, 1968; Cascos, 1964, 1965; Ceccarelli et al., 1965;
Emerit et al., 1968; Fried end lieel, 1962; tale et al., 1961;
Kontras cnd Bodenbender, 1965; Laurenti, 1969; Seksena and Kumer,
1968; Saller and Glowatzki, 1967; Takeshina and Yorifuji, 1966;

Weninger et al., 1966



MATERTALS AND METHODS

Dermetogiypaic patterns of 141 petients with congenitel neart
disease were recorded et The lMontreal Children's Hospital, The
diagnosis in 21l cases wes made by cardiac catheterization and/or
operation, ZPatients with other mejor congenitel enomalies were not
included. The diegnostic groups and their ebbreviations are shown

in Table I,

The conirol group was 100 children admitted to hospitel for
complaints not related to any congenital condition, 3otn groups
viere nheterogeneous as to racial origin, and excluded negroes.

Anglysis of tne controls end ChD petients was done by one individuel.

The following comparisons were made betveen all CHD petients

end the controls and between the various types of CrD and controls:

1. Pinger pattern distribution, The patterns were clessified
as vnorls, ulnar loops, radiel loops or erches according

to the mumber of triredii present,

2, ZFrequency of a simian creese on the pelm, A gingle trans-
verse pelmar cresse or two transverse creases joined by

e orener line were classified as simian creases,

3, Axiel iriredius, The height wes expressed as & percentage
o? e tosal height from the distel wrist crease to the
prexizal crease et the base of digit three as described by
Felrer O, 4 is defined as e height of 0-147, 1! 15-39%%,
end " greater than 40}: of the totel neignt, Wnen oore
tren one triradius weg pregent the distel one we3 used for

tZe calculeiion, The presence of muliiple exiel triradii
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vas also recorded.

Frequency of a pettern (100p or viorl) in the hypothenar
aree.,

Frequency of & pattern in the thenar/first interdigital
space (’chenar/11).

Prequency of e loop in the third interdigital space.

Frequency of a loop in the fourth interdigital spece,

Hellucel erea pattern. The patterns were classified as
tidbiel arch, fibular arch, proximal arch or tented erch;
guell distel loop (< 21 ridges), large distel loop,
fibular loop; tibial loop; or whorl., The various arch

patterns were combined for statisticel enalysis.



RESULLS |

The results are presented in Tebles II-V, Except for Table
II, only figures for TF end VSD are presented individuelly; the
other groups vere too smell to analyze individually, There ere no
sipnificent differences between the CHD end control groups in
patterns on ell fingers combined (Table II); frequency of pelmer
gimian crease (6,44 of CHD end 3% of control ceses had e simien
creage on at leest one hand); frequency of high t' and t" distel
nalmar triradius; frequency of multiple exial triradii; pettern in
the hypothenar area; pettern in the ’c'nenar/l1 space, third and
fourth interdigital speces ('I‘able IY); or hallucal aree pattern
(7able V), The VSD group had en increase and tae AS group e de-
crease in whorls, significant by the heterogeneity Chi square test

(7able II),



TABIE I

Diagnostic groups and their ebbreviations,

Type of defect Abbreviation K d1: 9
Tetralogy of Fallot vy 34 191t 15
Ventricular septal defect VsD 30 13 ¢ 17
Pulmonary stenosis B 17 11: 6
Atriel septal defect ASD v 7t 8
Transposition of the greet vessels TGY 13 10 3
Aortic stenosis A8 8 5: 3
Patent ductus erteriosus PDA 6 3¢ 3
Coarctation of aorte CA 5 2t 3
Other cardiac enomalies "Others" 13 61 7

TOTAL CHD C:iD 141 761 65

CONTROL 100 57: 43




TABLE II

Percentage pattern types on ell fingers in controls and CHD petients,

] UL RL A
Control 25,0 6447 640 4.3
Al1 CHD 27.1 6443 542 304
TF 29.4 60,9 50 4.7
VSpH* 36, T* 56,7 40 2.6
PS 271 62,9 8.8 1.2
ASD 16,0 733 4,0 607
TGV 315 60,8 5.4 23
AS* 13.7% 7540 10,0 13
TDA 21,7 6647 5.0 646
CA 26,0 68,0 4,0 2,0
"Others" 1845 7641 341 2.3

* gignificant at the 57 level

# gipgificant at the 1% level
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TABLE III
Porcentage distribution of individual finger patterns for control (C); =211 congenital

heart disecse patients (CHD); Tetralogy of Fallot (TF); and ventricular septal defect (VSD).

Whorl Ulnar loop Radial loop Arch
C CiD TF VSD C CHD TF VSD C CHD TF VSD C CHD TF VSD
40 32 27 47 59 66 T3 53 &) 1 o O 1 1 o o
31 30 23 S0 65 67 71 47 o o o o 4 3 6
31 36 35 A7 39 34 44 30 21 22 15 17 9 8 6 6
26 35 32 47 41 33 27 30 24 24 29 17 9 8 12 6
14 16 23 23 79 77 71 T4 3 2 o] 3 4 5 6 o
1 16 15 27 75 16 76 60 5 2 o 3 9 6 9 10
36 43 59 57 57T 50 35 43 4 1 3 o 3 1 3 o
35 37 47 47 62 59 44 53 2 1 3 0 1 3 6 o
16 9 15 7 83 91 85 93 o o} o o 1 o o o}
10 11 18 17 87 89 82 83 1 o} o o 2 o o o




TABLE IV

Percentage frequency of palmer patterns in control and CHD patients,

Control CHD Uy VSD
i 100 141 34 30
Heignt of
axial triradius L ¢! 47,0 41,1 3842 5343
Lt 7.0 12,8 1747 10.0
R t! 54.0 4544 50,0 5667
R " 7.0 12,8 17,7 1646
Kultiple axial
triradii L 17.0 17,0 20,6 20,0
R 14,0 17,0 1746 10,0
Bil, 9.0 92 11.8 6T
Hypothenar L 29,0 433 38,2 43,3
R 31,0 34,0 3244 2647
3il, 21.0 27,0 2645 20,0
Thenar/I L 7.0 10,6
R 6.0 43
Interdigital
gpece 1L 30,0 3049

4L 47,0 559

4 R 43,0 39.0




TABLE V

Percentege frequency of hallucal eree patierns.

- K A 0L  IDL L fib, L tib, VW

Left Control 100 4.0 9.0 33,0 5.0 6.0 4340
CHD 141 43 1.7 347 0.0 12,1 3102
IF 34 5.9 20,6 29.4 0.0 8.8 3543

8D 30 040 23,3 334 0.0 1343 30,0

Rignt Control 100 7.0 10,0 43,0 1,0 7.0 32,0
CHD 14 7.8 163 355 0.0 11,3 29,1
TF 34 0,0 17,6 41,2 0.0 147 26,5

VsD 30 13,3 20,0 26,7 0.0 1343 2647
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DISCUSSION

1, Finger pattern distributions,
(a) Considering ell 10 digits together,

Table VI summerizes the results of this and previous studies
on geries of ClDs without regard to type of malformation, Cescos
(1964) reported a significant difference in his total series as com-
pared to 50 controls, He quotes a p value of 0,001, but we calculate
a p value of 4975-.99 for his series, using a Chi square test for
heterogeneity, Emerit et al. (1968), on the other hand, found a
significant decrease in the frequency of arches in their CHD patients
(p = 0,001), Inspection of Table VI shows no consistent trends in
frequencies of patterns associated with the presence of congenitel
heart malformations, and there is no significent difference in finger
pattern distribution between 680 CHD patients and 877 controls in the
conmbined data of Emerit, Cescos, Seksena and Kumar, Laurenti end the
present series, It would seem therefore, that the significent differ-
ences reported by others are the result either of sempling error or

incorrect use of tests of significence,

(b) Considering each digit separately,

Meny series did not report figures for individuel digits.
Enerit et al. (1968) reported a significent increase in whorls on the
left second digit, decreased ulnar loops on tnhe rignt second digit, end
increaged ulnar loops end decreased wiorls on left digit 5. Wnen their

data were conbined wiin ours, none of thege differences were signdficant,
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(e) Considering specific types of cardiac malformetion,

There is no reason to expect ell the various types of cardiec
malformation, which may be etiologically heterogeneous, to show the
game deviations from the normal distribution of finger patterns. Thus,
considering the group of cerdiac melformations as a whole may obscure

eny pattern abnormalities characteristic of a particuler type,

Table VII summarizes the deta for finger patterns, height of
axdel triradius and frequency of hypothenar patterns for the various

groups of CHD,

In the case of Tetralogy of Fallot, although Cescos, Leurenti,

Kontras and Bodenbender, and the M,C.H., study reported an increase in
vhorls, the combined series of Cascos, Laurenti end lM.C.H, (vinich were
the only ones for which the date was suitable for pooling) did not

differ significantly from the combined controls (29.7% in 109 patients

v8, 26,1% in 457 controls).

For Pulmonic Stenogis two series reported an increase in arches,

and, even though the l{.C.Hs series showed a2 decrease in erches, the
conbined series of Cascos, Laurenti and leC.He (59 patients) showed an
increase in arches (8,65 vs. 5.1%; p = .01-.005), significant et the 1%
level. Emerit et el, (1968) did not distinguish between cases of
isolated C¥D and those with multiple malformetions; they also report e
significant increase in arches, In the study by Weninger et al. there

was no increese in grches in tneir 27 petients.

Table VIII pregents the frequency of petients with meny, few or

no petierns of perticuler types in the combined series of Cascos,
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Leurenti and MeCofis The combined results indicete an increase of PS
patients with 3-10 arches (122 vs, 6%), and with 0 whorls (34% vs,

25%) but the difference is not significant, Cescos (1965) concluded
that "a patient with congenital heart diseese having more than two
arches in their finger-prints wes very likely to have pulmonary
stenosis", In the combined series the AS and PDA groups elso have 12%
of cases with more than two arches, Clearly, Cescos' conclusion is not
generally valid, A larger series is necessary to confirm whether there
is 2 real increase in erches and, if so, whether patients with arches
have other feetures which distinguish them from other ES petients,

Por instence, David (1969) claims on the besis of two cages, that

femilial cases of CHD mey show an increase in arches,

For Aortic Stenosis the combined results of Cascos, Laurenti
and M.CuHe (40 patien‘ca) compared to the combined control gives a p
value of ,01-,005 with an increase in vinorls (32 vs, 26,1%) and arches
(8,0 ve. 5.13) and a decrease in wlnar (55.6% vs. 63.87) and rediel
(4.5% vs, 5.00) loops, Weninger (1966) reported incressed whorls but
decreased ercies for 15 male patients, Emerit et el. (1968) did not find
an increese, If there are real differences in this group they are small
ones, Cascos (1965) proposed thet e patient "with more then four whorls
probably hed either aortic stenosis, coerctetion of the zorte, or
Pallot's tetralogy'. In the combined series (Zeble VII) the VSD group
had the nighest frecuency of ceses with more then four whorls (30)
and tne control value of 24 wag comparable with those for AS (25%), CA

(26%) and 7 (243)s

Por patent ductus erteriosus the combined resuilis of Cascos,

Laurenti and M.C.¥. (34 petients) show a higaly sipnificent difference
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(p = 4005-,001) with decreased viorls (18,55 vs. 26,1%) and increased
erches (8.8% v8, 5.1%), However, Weninger's series show en increese

in whorls.

The combined results of Laurenti and ¥,C.H, for Iransposition

of the Great Vessels (30 patients) show e difference of borderline

significence from the combined controls ( = .05-.025) with en increase

in vhorls (33.4% vas 26.2%)s

In the combined series of Cascos, Laurenti and M.C.H. there were

no significant differences from the control in 71 ventricular septal

defects, 52 atriel septel defects and 27 coarctation of the eorte.
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TABIE VI

Summary of results comparing all CHD to controls for various series,

I I1 I11 v v
No, of Finger pattern Bil, Axial tri- Hypo- IDs
CHD Igol, distribution simian radius thenar different

pts. CHD U R W A crease heignt mult., pattern from normal

Hale et al. 157 No +* +* +
Pried & Neel 50 ? +
Cascos 150 ? - 4+ + + e
*(gee text)
Kontras & Bodenbender 69 ? +
Takaghing & Yorifuji 44 ? + ¥ 4
Weninger et al. 165 ? (¢} Uni O
Bil +*
Ceccarelli et al, 90 ? +%* 0] Ho
Saller & Glovatzld 91 ? U&R
+ o+ -
Emerit et al. 174 Yes + + + ¥ + + + +3#
156 No + - - - +* +% e +*
Seksena & Kumer 32 ? + * 4 e
Burguet 98 ? 0 4%
Lourenti 183 Yes - - + + + + No
Alter & Schulenberg 225 Yes 0 O 0 O 0 +% + Yo
HaCeHe 141 Yeg - - 4+ - + + + + lio

Legend: (+) increase; (-) decrease; ( ) no data; (0) no change or non-significent change

for which direction of change is not lmowvm; (*) statistically significant.




TABLE VYII

Dermatoglyphic feetures of verious categories of CHD,

- 15 -

Height of
Type of Ho. of Igoleted Finger patterns exial tri- Hypothenar
defect Series cases CHD U R W A radius L R 3Bil, I&R
™ Cascos 34 ? - ot - 4%
Burguet 10 ? +
Laurenti 41 Tes - -+ - +
Alter 36 Yes +%
X.CeHo 34 Yes - - + + + + o+ + +
VD Cascos 21 ? +* + - - +
Burguet 11 ? 4%
Laurenti 20 Yes - - + o+ +
Alter 42 Yes +%
H.C.He 30 Yes - - 4% o + + - - +
PS Cascos 20 ? + —_— +
Burguet 13 ? -
Leurenti 22 Yes + - + 4+ +
Alter 17 Yes +
M. C.He 17 Yes - 4+ 4+ - + + 4 + +
ASD Cascos 14 ? + 4+ -~ 4+ +
Burguet 22 ? +
Laurenti 23 Yes - - + - -
Alter 32 Yes +
1H.C.He 15 Yes + = - 4 - - - - -
AS Cascos 15 ? G sl 2 +
Weninger 15d ? +* 0
Laurentli 17 Yes - - + o+ +
Alter 20 Yes +
U, C.H, 8 Yes + o+ <* o - - o+ - +
PDA Cascos 12 ? + + - 4+ +
Veninger 31 ? +* +
Burguet 15 ? +%
Leurenti 16 Yes + - = 4+ -
Alter 16 Yes +%
¥oCote 6 Yes + = = 4 0 +

%



Cascos 34 ? + +*
Burguet 10 ? +
Laurenti 41 Yes +
Alter 36 Yes +*
%,CoHe 34 Yes + +
Cascos 21 ? - +
Burguet 11 ? +%*
Laurenti 20 Yes +
Alter 42 Yes +%*
H.C.H, 30 Yes +* +
Cascos 20 ? * +
Burguet 13 ? -
Laurenti 22 Yes +
Alter 17 Yes +
M.C.He 17 Yes + +
Cascos 14 ? - +
Burguet 22 ? +
Laurenti 23 Yes +
Alter 32 Yes +
1H.CoHe 15 Yes - -
Cascos 15 ? +* +
Weninger 150 ? +*
Laurenti 17 Yes +
Alter 20 Yes +
%o CoHe 8 Yes ~* -
Cascos 12 ? - +
Veninger 31 ? +%
Burguet 15 ? 4
Leurenti 16 Yes -
Alter 16 Yes +%
¥.Ceta 6 Yes - 0
Cascos 11 ? +% -
Burguet 8 ? +
Laurenti 1 Yes +
Alter 16 Tes +
U, CLH, 5 Yes + -
6Y Lourenti 17 Tes +
Alter 9 Tes +
LeCalis 13 Yes + +




The percentage frequencies of patients with no, few and many prints of each type combining the

No. of these

Cascos and
HeCoHe only

TAHLE VIII

results of Cascos, Laurenti and M.C.H.

- 16 -

patterns per Control VD TF Ps ASD AS PDA CA
Pattern hend 150 (71) (109) (59) (52) (0)  (33) (27
A 0 T4 5 76 64 KA 80 55 67
1-2 20 22 19 24 25 8 33 33

3-10 6 3 5 12 4 12 12 o]

UL 0o ] (o] 6 7 10 10 o] o]
1-4 21 25 21 15 17 20 12 26

5-10 79 15 3 78 73 70 88 T4

RL 0 58 69 69 63 67 65 61 70
1or 2 42 31 31 37 33 35 39 30

W o 25 28 21 34 25 23 30 22
1-4 51 42 55 47 56 52 61 52

5=-10 24 30 24 19 19 25 9 26
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The biological significance of the small, but statistically
significant differences reported above remains unclear. They may
repregent no more than inadequete matching of control groups, e.g.,
for sex or racizl backgrounds It would seem, therefore, that finger
print patterns are of no value as an aid to diagnosis or clue to

etiology.

2. Frequency of simien crease on the palms,

Our findings confirm those of Emerit et el, (1968), who found
no significant incresse in simian creases in their patients with
isolated CHD, In the combined series there is also no significant
increage in bilateral simian creeses, Burguet and Collard (1963)
2nd Alter and Schulenberg (1970) also report no significent differ-

ences in the frequency of simian crease,

5. Height and position of the exial triradius on the palms.

In those series where cases with non-cardiac malformations
were excluded, Emerit (1968) found 2 significant increase in t' tri-
radius but not t". Alter and Schulenberg (1970) report a nignly
significent increase in the atd angle in their CHD series althougn
thig difference would be somevwhat less significant had the controls
been matched to tne CiiDs for ages In our series there is 2 non~

significant decrease in t' and incresse in t",

In geries wnicn did not specify their exclusion of cases with
associated mplformetions, Cascos (1964) found thne axdial triradius

to be significantly more distal and radizl then in controls witn
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P = 0,001 by 2 X° heterogeneity test (though we calculate a p value
from h.is‘figures of only 0.05-0.02), Burguet end Collard (1968), witn
CHDs and controls of similer age, and Ceccarelli et al. (1968) like-
wise report a significant increase in the neight of axdal triradius
for CHDs. Takeshine and Yorifuji (1966) and Seksens and Xumar (1968)
found 2 significent increese in cases with either distel displacement
or miltiple axizl triradii. On the other hand, Fried and Neel (1952)
who matched their CiD end controls for age did not find the increase
to be significant in atd angles greater than 57° in the CHD cases.
Veninger et al. (1966) and Saller and Glowatzki (19567) also report no

significant increase.

In the series which included cases with associated malformations,
a significant increase in distally located axial triradii was reported

by Hale et el. (1961) 2nd Emerit et 21. (1968).

Since there seems to be some evidence for an increcsed height or
mmber of exial triradii it bDecomes of interest to exsmine the data for

specific types of cardizc malformation.

a) Tetralogy of Fellot,

Casecos reporis a nighly significent difference between his T?
and control group, tn the triradius in the former being more radiel
end disital. However, there is no indicetion that the patients were
patched to conirols for ege, and Holt (1968) nas suown that the atd
engle is age-dependent ranging from 95.0 in children under 5 years to

85.5 in persons over 14 years.

In order tc compere our resulis with those of Cescos we nave

measured the angles formed dy Joining points 2 t and 4 on the palnm,
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The axial triresdius wes classified as to, t' and t" from the etd
angle, end t° (ulnar), t* (middle) or t* (rediel) from the tda angle
according to the following criterie used by Cascos.

An eatd angle of less then 46° was8 classified as to, 460-700 as
4! and more then 70° as t", A tda angle of more than 85° was classified
a8 tu, 76-85° as t* and less than 76° es t*, The triradius can then be
agsigned to one of nine categories: tuo, tm°, tro, t'y, t'm, t'r end

™y, t'"m and t"r,

Figure 1

W

v YV

Cnange in 2td and tda angle with

increasing age of the child.,



Figure 1 shows that the atd angle will become smaller and the tda
engle larger as the length of the hand incresses., Thus, by the above
criteria the triradius will be more proximal and ulnar in the older

hend and more distal radial in the younger hend,

This cen be shown also by plotiing the tda angle in the controls
against age; 43% of those wder six years have a t¥ triradius whereas

only 17% of those over six have a +¥ triradius,

Table IX gives the per cent frequencies of the various types of
triredii in 34 TF and 34 matched controls. The 30 VSD cases have a

slightly younger age distribution,

TABLE IX
Position and height of axial triredius in ceses of ¥,

VSD and controls.

t u t'm tr ttu t'n t'r t"r
Control 7«5 35.0 Te5 1.5 24,5 22.5 1.5
TF 3.0 33.5 12.0 0.0 16.0 2645 9.0 &
Vs 6.5 35.0 10.0 1.5 15.0 25.5 6e5

The T# groups have somewhat more distel-radiel triradii than the
controls; nowever the difference is not significant though it mwould

have been if the groups were noi ege-natiched,
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In our series, the difference between the VSD and TF groups is
ingignificent and we can therefore conclude that TP cennot be disting-
uished from at least one other type of CHD on the basis of the position
of the axisl triradius. It seems not unlikely that some of the difference
reported by Cascos results from failure to match the TF group with the

control for age.

Burguet and Collerd (1968) report a non-significant increase in
the atd a.ngleé of their 10 TF patients and Alter and Schuienberg (1970)
report a highly significant increese in their 36 patients. Again,
however, it is likely that the difference would be less significant had

the controls been matched for age.

Nevertneless, the bulk of the evidence suggests that the axdal
triredius is elevated in TF, The degree of this increase, however,
cannot be accurately estimeted without matching for age when the atd
engle is used as a measurement. In eny case, the increase is not great

enough to be of any diagnostic value,

b) Ventriculer septal defect.

Cascos (1965) reports a significent increase in radisl axial
triradii at the 5% level. Tne increase is not significant in our series.
The heignt of the axial triredius is not significantly increesed in the
geries by Cascos, Xontras and Bodenbender, or X.C.H,, but is in the
series of Burguet and Collard (1968) and Alter end Schulenberg (1970)
wnen neasured vy atd angle. In the latier series <nis increase would
probably not ve significant ned the controls and patients been matcned

for age., Tnere is, then, no convincing evidence that the axiel tri-

radi-:3 <3 ‘isher then normal in cases of V3D,
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c) Patent ductus arteriosus.

Cascos (1965) reports a non-significant increese in the
height as measured by atd angle, Burguet and Collard (1968) end
Schulenberg (1970) report o significent increase., It would seem
especially important in the letter series to have matcned the con~
trols for age since the mean of the FDA groups is only 7.6 yeers.
Our 6 patients, when matched to controls for age show no significant

increase in etd angle, but would if they were not ege-matched.

d) Other types of cardiac malformation.

No significant increases in height of pelmar triradii were
found in tne case of pulmonary stenosis, atrial septal defect, ecortic sten-

osis, coarctation of the aorte, or transposition of the great vessels,

4. Hypothenar patterns on the palm,

Weninger et 2l. (1966) found no significent increase in hypo=-
thenar petterns in all CHDs es compered to controls but did report a
significant increase in bilateral hypothenar patterns in their CiDs
when they excluded their 11 patients with T2 and 22 with ASD who ¢éid
not conform to the other groups, However, this is not a statistically
valid procedure. Emerit et al. (1968) reported a significent increese
in nypothener patterns for both their isolated CHD group and those with
CHD as 2 part of multiple malformetions es compared to controls. Alter

end Schulenberg (1970) report 2 non-significent increase.

Tne cocbined resulis of the studies in whicn the CHD patients
nave no other najor congenitel anocelies end deta aveileble for pooling
ere showm in Tedle IX, The diference between C¥Ds and conirols is

significant with p value .0010-.0005.
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TABLE IX

Percentege pelms with nypothenar petterus,

Emerit Laurenti W, C.H, Combined
N2 N % 4 i %
CrD 174 39.4 183 39.1 141 38,7 498 39.1

Control 200 26.0 101 29.3 100 30.0 401 27.8

Considering individual types of cardiac melformetion separately,
only Laurenti end the present study provide eppropriate data. In the
combined series, there is an increase in frequency of hypothener
patterns for pulmonery stenosis (48.7% of 39 cases vB. 29.6% of 201
controls; p = 0.005-0.001), for eortic stenosis (48% of 25 ceses;

p = 0.025-0.01) and for trensposition of the great vessels (504 of 30
cases; p =,005-,001)., Non significant increases were found for 75
cases of Tetralogy of Pallot (p = .10-.05), 50 cases of ventricular
septel defect, 38 cases of atrial septel defect, end a non-significant
. decrease in 21 cages of patent ductus arteriosus, and 16 cases of co-

arctetion of the aorta.
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CONCIUSION

In conclusion, it appears that in spite of many claims that
coaracteristic dermatoglyphic abnormalities occur with congenital
heart malformations, there are relatively few well established
esgociations. It is interesting that the most striling essociation,
en increase in hypothenar patterns, occurs in pulmonic and eortic
stenosis and transpoeition of the great vessels, 211 of which may
resgult from errors of rotation (Altshuler, 1970). In the tetrelogy
of Fallot group the increase was not quite statisticelly significant,

and further date are needed,

Cascos (1968) suggested that patients with unusually high
frequency of & particular pattern might represent a “genetic
fraction". He then compared this group of patients with the rest
viith respect to correlation of ridge count and atd engle and found
that the "genetic fraction" showed higher correlations than the rest.
Ze did not, however, do a similar comparison for a control group., It
geers to us thet there is no reason to czall cases with unusual derm-
atoglypnic patterns "genetic"; any relevent developnental disturbence
coulé also be environmental. Furthermore, unusuel patterns moy them-
selves be familiagl, though not related tc the heart malformetion, In
eny case, the differences in correlation coefficient heve such large

standard deviations that they ere clearly not statisticelly significant,

Pinaily, the nope expressed by Cascos, David and others that
upugual petterns may be useful in diagposie is not bomm out, since
rnone of the diflerences occurred so often in cases of (rD and so
rerely in the normel population thet their presence in a patient would

be diagnosiically nelpiul.
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SURMARY

Dermatoglyphic patterns were enalyzed in 141 petients vith
congenital heert melformetions not associated with major non~
cardiec malformetions, and 100 control children, The results were
compared and, where possible, combined with those of other series,
In the combined series, the aortic stenosis group had an increase .
in whorls and arches, end a decrease in ulnar loops. Patent ductus
arteriosus cases showed & decrease in whorls and en increase in
erches. However these differences are so small that they are not
diegnostically useful, and mey represent nothing more than inedequate
matchihg with controls, There were no significant differences in
finger patterns in cases with tetrelogy of Fellot, transposition of
the great vessels, ventricular septel defect, atrial septel defect
and coarctation of the esorta. There vas no significant difference
in frequency of bileteral simian crease in congenital heart diseese.
A probable increese in height of the exiel palmar triredius vas
found in cases of tetralogy of Fallot, end there was e highly
significant increase in hypothenar patterns in cases of pulmonic

stenosis, a2ortic sienosis and transpositian of the great vessels.
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