


DEm!ATOGLYFf.ICS III COHGE1!ITAL EEART 1lAL..~R)'!ATIONS 

!,lARILY!l PF.EUS 

!)EPAR'lMEliT OP GENETICS 

1!ASTER OF SCIEHCE 

Dernatoelyphics l'iere analyzed in 141 patients with congenital 

heart malformatione net associated with major non-cardiac mru.fonn

:l.tione, and 100 control children. The results were compared with 

and, where possible, combined with those of other series. In the 

combined series, the aortic stenosis croup had an L~crease in 

whorls and arches, and a decrease in ulnar loops; patent ductus 

arteriosus 01. decrease in Vlhorle and an increase in arches; :md 

pulmonic stenosis an increase in arclles. Eowever, these differences 

:l.re tao small ta be diaenostically uaeful, and may reflect inad-

equate ffi.:l.tciliJ1["'r.i. th controls. Other differencen reported as si@lif

icant in previous studies disappeared in the combined series. In 

p:l.rticular there l'lere no 9i[l1ificant differences in finEer patternn 

in cases \'r.i. th tetralocr of P;;.llot, tr~nsposi tion of trIe r;reût 

vessels, ventricul:l.r nept:l.l defect, atrial Berta! defect and co arc-

t:l.tion of the aort:l.. Tilere l'la:! a probable incre:l.se in the nei[;i1t 

cf the pall:la.r triradiu!l in cases of tetr:lloe:r of Pallot, and a highly 

!:~.~if1cant increase in hypothenar ~atterne in cases of pulnonic 

stenoeis, :l.ortic stenosi s and transposition of the {;;rea t 'lesselfl. 
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IlITRODUCTIOli 

Previous reports in the li terature have aueeested that the 

frequencies of certain dermatoglyphic confieurations in patients 

vdth congenital heart diaease d1ffer from those of normal individ

uals or patienta vdth acquired heart disease. This study compares 

the dermatoe1YPhics of patients vdth various types of congenital 

heart malformations wi th those of the normal population end reviews 

the findings of other workers (Alter e...'1d Schulenberg, 1970; Bureuet 

und CoUard, 1968; Cascos, 1964, 1965; Ceccarelli et al., 196ô; 

Emerit et al., 1968; ~'ried end jieel, 1962; Eale et al., 1961; 

Kontras und Bodenbender, 1965; Laurenti, 1969; Sekaena and Kumar, 

1968; Saller and Glowatzki, .1967; TaJr-aahina and Yorifuji, 1966; 

Weninger et al., 1966). 
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1!ATER!A1S AlID METHODS 

Deree.teglypilic patterns of 141 patients \'Ii th congenital heart 

disease VIere ~ecorded at The Montreal Children's Hospital. The 

diagnosis in all cases was made by cardiac catheterization ana/or 

operation. ?atients with other major congenital anomalies VIere not 

included. 'l'he diagnostic grùups and their abbreviations are shown 

in Table I. 

The control group VIas 100 children ~drni tted to hospital for 

complaints not related to ~~y congenital condition. 30th eroups 

Viere heterogeneous as to racial origin, and excluded negroes. 

Analysis of the controls and ChD patients was done by one individuel. 

The fol1ovr_~g comparisons Y/ere made be~Vleen all CHD patients 

and the controle anà betY/een the various types of ~r~ and controlsl 

1. ?inger pattern distribution. The patterns V/ere classified 

as whorls, ulnar loops, radial loops or arches according 

te the number of triradii present. 

2. ?requency of a simian crease on the palme A sine].e trans

verse palmer crense or two transverse creases joined by 

a branch line were classifieà as simian crenses. 

3. lJ.!.al :nradius. The heieht Vlaa expresBed as a percentage 

of ti:e to-;al height from the distal mat crease ta the 

p~Ii=al crense nt the base of dieit three as descriDed Dy 

iali.erlo• t i8 defined as a height of 0-14~, t l 15-3~), 

e.::è :" r;reater tnan W,:' of the total iieient. 'ffr.en :.wre 

tr2.'1 one .riradius VIaS preaent the distal one was used for 

t~e ~culation. rhe presence of =ultiple axial triradii 
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v~s aleo recorded. 

4. Frequency of a pattern (loop or viaorl) in the hypothenar 

aree.. 

5. Prequency of a pattern in the thenar/firet interdigital 

epace (thenar/I1). 

6. Frequency of a loop in the third interdigital epace. 

7. Frequency of a loop in the tourih interdigital epace. 

8. Hallucal area pattern. The patterns Viere claseified as 

tibial arch, fibular arch, proximal arch or tented arch; 

amall distal loop (/. 21 ridges), laree dietal loop, 

fibular loop; tibial lOOPi or wlOrl. The varioUB arch 

patterns VIere combined for etatistical enalyeie. 
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RESULTS. 

The results ar~ presented in Tables II-V. Except for Table 

II, only figures for TF and VSD are presented individually; the 

other groups Viere too small to analyze individually. There are no 

sienificant differences between the CHD end control groups in 

patterns on all fingers combined (Table II); frequency of palmar 

simian creaee (6. 4~~ of CHD and 3% of control cases hM a swan 

cresse on at least one hand); frequency of hieh t l and t ll distal 

palmar triradiusj frequency of multiple axial triradiij pattern in 

the hyp,othenar area; pattern in the thenar/I, space, third and 

fourth interdie;i tal spaces ('l'able IV) j or hallucal ares pattern 

('racle V). The VSD group had an increa,se and the AS group a de

crease in mlorls, oignificant by the heteroeeneity Chi square test 

(Table II). 
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TABLE l 

Diagnostic groups and their abbreviations. 

Type of defect Abbreviation li cl : 9 

Tetralogy of Fallot 

Ventricular septal defect 

Pulmonary stenosis 

Atrial septal defect 

Transposition of the great vessels 

Aortic stenos1s 

Patent ductus urteriosus 

Coarctation of aorta 

Other cardiac anomalies 

T01'AL mm 

COliTROL 

TF 

VSD 

PS 

ASD 

TGV 

AS 

PDA 

CA 

tlOthersti 

Cr:D 

~4 19 : 15 

~O 1~ : 17 

17 11 : 6 

15 7 : 8 

13 10 : 3 

8 5 : 3 

6 3 : ~ 

5 2 : ~ 

13 6 : 7 

141 76: 65 

100 57: 4~ 
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TABLE II 

Percentage pattern types on all fingers in controls and CHI> patients. 

w 

Control 25.0 

All CHI> 27.1 

TF 29.4 

VSD*"* 36.7** 

PS 27.1 

ASD 16.0 

TGV 31.5 

AS* 13.7* 

PDA 21.7 

CA 26.0 

"Others" 18.5 

* significant at the 5~ level 

** eienificant at the 1% level 

ut 

64.7 

64.3 

60.9 

56.7 

62.9 

73.3 

60.8 

75.0 

66.7 

68.0 

76.1 

HL A 

6.0 4.3 

5.2 3.4 

5.0 4.7 

4.0 2.6 

8.8 1.2 

4.0 6.7 

5.4 2.3 

10.0 1.3 

5.0 6.6 

4.0 2.0 

3.1 2.3 
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TABLE III 

Porcentnge distribution of individual finger patterns for control (0); a1l congenita1 

heurt diseuse patients (OrID); Tetra10gy of Fa1lot (TF); and ventricular septal de:fect (vsn). 

Whorl U1.na.r loop Radial loop Arch 

0 Cl ID TF VSD 0 OHD TF VSD 0 OHD TF VSD 0 OHD TF VSD 

R 40 32 27 47 59 66 73 53 0 1 0 0 1 1 0 0 
1 

L 31 30 23 50 65 67 71 47 0 0 ("' 0 4 3 6 3 

H 31 36 35 47 39 34 44 30 21 22 15 17 9 8 6 6 
2 

L 26 35 32 47 41 33 27 30 24 24 29 17 9 8 12 6 

H 14 16 23 23 79 77 71 74 3 2 0 3 4 5 6 0 
3 

L 11 16 15 27 75 76 76 60 5 2 0 3 9 6 9 10 

R 36 48 59 57 57 50 35 43 4 1 3 0 3 1 3 0 
4 

L 35 37 47 47 62 59 44 53 2 1 3 0 1 3 6 0 

R 16 9 15 7 83 91 85 93 0 0 0 0 1 0 0 0 

L 10 11 18 17 87 89 82 83 1 0 0 0 f 2 0 0 0 
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TABLE IV 

Percentage frequency of palmer patterns in control ar~ CrJ) patients. 

Control C"l'J) TF VSD 

H 100 141 34 30 

Height of 
axial tri radius L t' 47.0 41.1 38.2 53.3 

L tif 7.0 12.8 17.7 10.0 

R t' 54.0 45.4 50.0 56.7 

R tif 7.0 12.8 17.7 16.6 

1:ul tiple axial 
triradii L 17.0 17.0 20.6 20.0 

R 14.0 17.0 17.6 10.0 

Bil. 9.0 9.2 11.8 6.7 

Hypotheno.r L 29.0 43.3 38.2 4303 

R 31.0 34.0 32.4 26.7 

Bil. 21.0 27.0 26.5 20.0 

Thenru:/Il L 7.0 10.6 

R 6.0 4.3 

Interdigi tal 
opace 3 1 30.0 30.5 

3 il 49.0 51.1 

4 L 47.0 53.9 

4 il 43.0 39.0 
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TABLE V 

Percentage frequency of hallucal area patterns. 

Left 

11 A SDL LDL 

Corttrol 100 4.0 9.0 33.0 

CH]) 

TF 

'ISD 

141 4.3 17.7 34.7 

34 5.9 20.6 29.4 

30 0.0 23.3 33.4 

Right Control 100 7.0 10.0 43.0 

16.3 35.5 

17,6 41.2 

20.0 26.7 

CHD 141 7.8 

TF 34 0.0 

VSD 30 13.3 

L fib. 

5.0 

0,0 

0.0 

0,0 

1.0 

0,0 

0.0 

0.0 

L tib. 

6,0 

12,1 

8,8 

VI 

43.0 

31.2 

35.3 

30.0 

32.0 

29.1 

26.5 

26.7 
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DISCUSSION 

1. Fineer pattern distributions. 

(a) Considering all 10 digits together. 

Table VI 8UIlIlIaI'izes the resul ts of this and previoua studies 

on series of CHDs wi thout regard to type of malfonnation. Cascos 

(1964) reported a significant difference in his total series as com

pared to 50 controls. He quotes a p value of 0.001, but l'le calculate 

a p value of .975-.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 f~equency of arches in their CHD patients 

(p = 0.001). Inspection of Table VI shows no consistent trends in 

frequencies of patterns associated vdth the presence of congenital 

heart malformations, and there is no si~ificant difference in finger 

pattern distribution between 680 CHD patients and 877 controls in the 

combined data of ~erit, Cascos, Saksena and Kumar, Laurenti and the 

present series. It would seem therefore, that the Bignificant differ

ences reported by others are the result either of srunpline errer or 

incorrect use of tests of significance. 

(b) Considering each digit separately. 

Many series did net report figures for indi vidu.el di ci ts. 

Eceri t ct al. (1968) reported a siVJ.ifice.nt increase in whorle on the 

leit second digit, decreased WULar loops on the rlgflt second diGit, and 

increased ulnar loope and decreased l'lhorls on left diV. t 5. "lrnen their 

data l'lere coobilled T1i th oure, none of thelle differences VIere oi(Jlificant. 
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(c) Considering specific types of cardiac malforw~tion. 

?Jlere is no reason to expect all the various types of cardiac 

malfonnation, which may be etiologically heterogeneous, to shoV/ the 

eame deviations from the normal distribution of finger patterns. Thus, 

consideri.ng the group of cardiac malfonnations as a vmole may obscure 

any pattern abnormalities characteristic of a particular type. 

Table VII aummarizes the data for finger patterns, height of 

axial tri radius and frequency of hypothenar patterns for the various 

&t'0ups of CHD. 

In the case of Tetralow of ?allot, al though Cascos, Laurenti, 

Kontras and Bodenbender, and the Ll.C.n. study reported an increase in 

V/harls, the combined series of Cascos, Laurenti and M.C.H. (which V/ere 

the only ones for V/hich the data was suitable for poolinG) did not 

dUfer oienificantl:r from the coobined controls (29.15~ in 109 patients 

vs. 26.1% in 457 controls). 

For Pulmonic Stenosis tv/o series reported an increaae in arches, 

and, even thou[;h the M.C.E. series shovred a decrease in arches, the 

cornbined series of Cascos, Laurenti and ~.C.H. (59 patients) shoVied an 

increase in arches (8.6% vs. 5.1%; p = .01-.005), sienificant at the 1~ 

level. Ernerit et al. (1968) did not distinguish between cases of 

iaolated rrr~ and those with multiple malfo~~tionsj they aloo report a 

significant increase in arches. In the study by Wenincer et al. there 

Ims no increase in arches in tneir 27 j'atients. 

Table VI!! presa~ts the frequenc] of patients v~th oan], few or 

no patterns of particular types in ùe coobined serles of Caacos, 
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Laurenti and 11. C. H. The combined resul ts indicate an increase of PS 

patients vdth 3-10 arches (1~ vs. 6%), and with 0 whorls (34% vs. 

25%) but the difference is not significant. Cascos (1965) concluded 

that fla patient vii th congenital heart disee.se having more than tVAJ 

arches in their finger-prints wes very likely to have pulmonary 

stenosis". In the combined series the AS and PDA groups also have 12% 

of cases vdth more than tVAJ arches. Clearly, Cascos' conclusion is not 

eenerally valid. A larger series is necessary to confirm whether there 

is a real increase in arches and, if so, whether patients wi th arches 

have other features which disti!:.guiah them from other PS patients. 

For instance, David (1969) claims on the be.sis of tv/O cases, that 

familial cases of C"rlD may show an increase in arches. 

For Aortic Stenoais the combined results of Cascos, Laurenti 

and M.C.H. (40 patients) compared to the combined control civee a p 

value of .01-.005 with an increase in V/norls (3~ vs. 26. 1:~) wld arches 

(8.0% vs. 5.1%) and a decrease in ulnar (55.6% vs. 63.8%) and radial 

(4.5;'~ vs. 5.(/,~) loopo. Weninger (1966) reported increased V/horle but 

decreased arches for 15 male patients. Emerit et al. (1968) did not find 

an increase. If there are real differencea in thia group they are small 

ones. Cascos (1965) proposed that a patient "with more the.n four V/borls 

probably had either aortic atenosis, coarctation of the aort~ or 

Pallot's tetralo6t'. In the combined series (Table VII) the VSD group 

nad the hiehest frequency of cases ...,i th Ilore than four wnorls (;0;.;) 

a.nd the control value of 24;:; l'IRa co::parable vii th those for J.B (25;:'), CA 

(26~) :md r;:p (24~). 

?or patent ductus arterioaus the combined resul ta of Caseoa, 

Laurenti and E.C.::. (;4 patients) show a hig!J.y aio1ifican. differenee 
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(p = .005-.001) vri th decreaaed Vlhorla (18. 5;~ va. 26.1%) and increased 

arches (8. éftb vs. 5.1%). HOViever, Wenineer' s series show an increese 

in l'Ihorls. 

The combined resul ts of Laurenti and M. C. H. for Transposition 

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

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

in whorls (33.4% vs. 26.~~). 

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

no significant differences from the control in 71 ventricular septal 

defects, 52 atrial septal defects and 27 coarctation of the aorte. 
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TABLE VI 

Summary of results comparing aU Cr.:D te controls for variOUB series. 

l II III IV 
No. of Finger pattern Bil. Axial tri- Hypo-

CHD lsol. distribution simian radius thenar 
pts. CHD U R W A crease height mul t. pattern 

Hale et al. 157 No +* +* + 

Fried &: 11 eel 50 ? + 

Cascos 150 ? + + + +* 
*(see text) 

!Contras 8: Bodenbender 69 ? + 

Takashina 8: Yorifuji 4-4- ? + * + 

Weninger et al. 165 ? 0 Uni 0 
BU +* 

Ceccarelli et al. 90 ? +* 0 

Saller 8: Glowatzki 91 ? U 8: R 
+ + + 

Emerit et al. 174 Yes + + + -* + + + +* 

156 No + +* +* +* +* 

Seksena 8: !Cumer 32 ? + * + +* 

Burguet 98 ? 0 +* 

Laurenti 183 Yes + + + + 

Alter 8: Schulenberg 225 Yes 0 0 0 0 0 +* + 

1! .. C.H. 141 Yes + + + + + 

Leeend: (+) increasej (-) decreasej ( ) no dataj (0) no change or non-significant change 

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

V 
IDS 
different 
from normal 

Uo 

No 

!10 

110 
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TABLE VII 

Dermatoglyphie fee.tures of vuriOUB categories of C!i]). 

Height of 
Type of 110. of lsolated Finger patterns axial tri- Hypothenar 
defeet Series cases CEl> U R W A radius L R B11. I.&.'q 

'n' Caseos 34 ? + + +* 

Burguet 10 ? + 

Laurenti 41 Yes + + 

Alter 36 Yes +* 

M.C.H. 34 Yes + + + + + + + 

VSD Caseos 21 ? +* + + 

Burguet 11 ? +* 

Laurenti 20 Yes + + + 

Alter 42 Yes +* 

M.C.H. 30 Yes +* - + + + 

PB Caseos 20 ? + -* +* + 

Burguet 13 ? 

Laurenti 22 Yes + + + + 

Alter 17 Yes + 

M.C.H. 17 Yes + + + + + + + 

ABD Caseos 14 ? + + + + 

Burguet 22 ? + 

Laurenti 23 Yes + 

Alter 32 Yes + 

Id.C.H. 15 Yes + + 

AS Caseos 15 ? -* - +* + + 

Wenineer 15d' ? +* 0 

Laurenti 17 Yes + + + 

Alter 20 Yes + 

M.C.H. a Yes + + -* - + + 

PDA. Caseos 12 ? + + + + 

Wenin~r 31 ? +* + 

3urguet 15 ? +* 

Laurenti 16 Yes + + 

Alter 16 Yes +* 

~.C.H. 6 Yes + + 0 + 

11 ., ... ... * 



'n' Cascoe 34 ? + + +* 

Burguet 10 ? + 

Laurenti 41 Yee + + 

Alter 36 Yee +* 

M.C.H. 34 Yee + + + + + + + 

VS!) Caecoe 21 ? +* + + 

Burguet 11 ? +* 

Laurenti 20 Yee + + + 

Alter 42 Yee +* 

},I.C.H. 30 Yee +* - + + + 

PB Cascoe 20 ? + -* +* + 

Burguet 13 ? 

Laurenti 22 Yee + + + + 

Alter 17 Yes + 

L!.C.H. 17 Yee + + + + + + + 

ASD Caecos 14 ? + + + + 

Burguet 22 ? + 

Laurenti 23 Yee + 

Alter 32 Yee + 

Id.C.H. 15 Yee + + 

AS Caecoe 15 ? -* - +* + + 

Wenineer 15d' ? +* 0 

Laurenti 17 Yee + + + 

Alter 20 Yee + 

/J!.C.H. 8 Yee + + -* - + + 

PDA. Caecoe 12 ? + + + + 

Wenin~r 31 ? +* + 

3urguet 15 ? +* 

Laurenti 16 Yee + + 

Alter 16 Yee +* 

~.C.H. 6 Yee + + 0 + 

CA Caseos 11 ? + +* -
3urguet 6 ? + 

La lL.""'tm t:!. 11 Yes + + 

Alt~r 16 Yes + 

!:~.C.!!. 5 Yee + + 

?<JY La~.~e..'1~i 17 Yes + + 

Al ter 9 Yes + 

~:. c. :î. 1; !'cs 0 + + + 
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TABLE VIII 

'l'ho poreentage frequeneies of patients with no, few and mnny prints of eaeh type eombining the 

results of Caseos, Lnurenti and M.C.H. 

Caseos and 
lIo. of these M.C.H. onJ.y 
patterns pel' Control VSD TF PS ASD AS PDA CA 

Pattorn hand 150 (71 ) ( 109) (59) (52) (40) (33) ( 27) 

1. 0 74 75 76 64 71 80 55 67 

1-2 20 22 19 24 25 8 33 33 

3-10 6 3 5 12 4 12 12 0 

UL 0 0 0 6 7 10 10 0 0 

1-4 21 25 21 15 17 20 12 26 

5-10 79 75 73 78 73 70 88 74 

RL 0 58 69 69 63 67 65 61 70 

or 2 42 31 31 37 33 35 39 30 

w 0 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 

sigoificant differences reported above remaina unclear. They may 

repreoent no more than inadequate mat ching of control groups, e.g., 

for Bex or racial background. 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 palma. 

Our findings confir.n tho ee of Emeri t et al. (1968), who found 

no significant increase in simien creases in their patiente with 

isolated CHD. In the combined eeriee there ie aleo no significant 

increaee in bilaterel eimian creas es. Burguet and Collard (1968) 

and Alter and Schulenberg (1970) aleo report no siepificant differ

ences in the frequency of simien creaee. 

;. Height and position of the e.x:!.al triradius on the palms. 

In those series where casee 'IIi th non-cardiac malformations 

l'lere excluded, Emerit (1968) fotmd a si(7lificant increaee in t l tri

radius but not tU. Alter and Schulenbere (1970) report a hieb1:r 

sigoificant increaee in the atd angle in their CH!) series altho\l€il 

this difference would oe somel'lhat lese significant had the controle 

been matched to the C11Ds for age. ln our eeries there ie e. non

sie;nificant decrease in t 1 and incree.se in tU. 

In series which did not B;lecif;r their exclusion of casee with 

aeaociated tlalforoations, Cascos (1964) found the arlal tri_radius 

to De sit:;nificantly oore dietal and rtldi ,,1 than i.~ control:) ?ri th 
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p = 0.001 by a X
2 

heterogeneity test (though we calcu1ate a p value 

from his figures of oruy 0.05-0.02), Burguet end CoUard (1968), with 

CnDs and controls of similar age, and Ceccarelli et al. (1968) like

wise report a significant increase in the height of axial tri....-adius 

for CEDs. Takashina and Yorifuji (1966) and Saksena and Kumar (1968) 

found a significant inerease in cases with either distal displacement 

or I!l\Ùtiple axial triradii. On the other hand, Fried and Ueel (1962) 

who matched their CrJ) and controls for age did not find the increase 

to be significant in atd angles greater than 570 
in the eHD cases. 

Weninger et al. (1966) and Seller and Glowatzki (1967) also report no 

significant increase. 

In the series which ineluded cases with associated malformations, 

a significant increase in distally located axial triradii was reported 

by Hale et al. (1961) and Emerit et al. (1968). 

Since there seems to be some evidence for an increased height or 

number of axial triradii it becomes of interest to e:~e the data for 

specific types of cardiae malformation. 

a) Tetralogy of Pallot. 

Caseos re?orts a highly significant difference between his T? 

and control group, with the triradius in the romer beine tlOre radial 

and distal. nowever, there is no indication that the patients VIere 

oa:tched to controls for age, and RoH (1968) has shom tbat the atd 

angle 1s ace-dependent rangillg froo 95.0 in children under 5 years to 

85.5 in persons over 14 yBars. 

!n orèer to col:l?are our results with those of Cascos vie have 

oeasure'i the an,sles fo=ed br ;oini!!e ?Oints a t U11d d on the pal!:!. 
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T'ne axial triradius VIaS classified as tO, t'and t" from the atd 

angle, and tU (tünar), t
m 

(middle) or t r (radial) t'rOE the tda angle 

according to the following criteria used by Cascos. 

An atd angle of Iess than 46° VIaS classified as tO, 46°_70° as 

t' and more than 70° as t". A tda angle of more than 85° VIaS classified 

as tU, 76-85° as t m and Iese than 76° as t r • The triradius can then be 

aseiened to one of nine categories: tu°, tm°, trO, t'u, t'Ill, t'r and 

t"u, t"m and t"r. 

Figure 1 

Change in 2.td and tda anele with 

increasing aee of the child. 
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Figure 1 shows tbat the atd angle will become smaJ.ler and the tda 

angle larger as the length of the band increases. Thus, by the above 

cri teria the triradius will be more prox:il!la1 and ulnar in the older 

band and more distal radial in the younger band. 

This can be shown also by plotting the tda an&Le in the controls 

against age; 43% of those lmder six years bave a t r triradius whereas 

only 17% of those over six have a t
r 

triradius. 

Table IX gives the per cent frequencies of the various types of 

triradii in 34 TF and 34 matched controls. The 30 VSD cases bave a 

slightly younger age distribution. 

TABLE IX 

Position and heie;ht of axial triradius in cases of TF, 

VSD and controls. 

tOu tOm tOr tlu tll:! tIr t"r 

Control 7.5 35.0 7.5 1.5 24.5 22.5 1.5 

TF 3.0 33.5 12.0 0.0 16.0 26.5 9.0 ('f 

VSD 6.5 35.0 10.0 1.5 15.0 25.5 6.5 

The TF groups have somewhat more distal-radial triradii then the 

controls; however the difference is not significant t:-.ouen it would 

have been if the groups were not age-tl2.tched. 
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In our eeries, the difference betVleen the VSD end TF groups ie 

ineignificent and we cen therefore conclude that TF cennot be disting

uiahed froD at leaet one other type of rrrlD on the baeie of the poeition 

of the ro-.ial triradius. It eeeDS net unlikely tbat soma of the difference 

reported by Caecos resulte fram failure to match the TF group with the 

control for age. 

Burguet and Collard (1968) report a nen-eignificant increaee in 

the atd angle~ or"-their 10 TF patiente end Alter and Schulenberg (1970) 

report a highly eignificant increaee in their 36 patiente. Agam, 

however, i t ie likely that the difference would be lese significant had 

the controle been matched for age. 

lleverthelese, the bull!: of the evidence suggeete that the axial 

triradius ie elevated in TF. The degree of thie increaee, however, 

cnnnot be accurately eetimated without matchiné; for age Vlhen the atd 

angle is ueed as a measurement. In eny case, the increase ie net great 

eneugh to be of eny diagnoetic value. 

b) Ventricular eeptal defect. 

Caecos (1965) reports a eignificent increase in radial axial 

triradii at the 5% level. The increaee ie net significant in our seriee. 

The height of the axial tri-radius is net sien1fic:mtly increaeed in the 

eeries by Cascos, Kontras and Bodenbender, or hl.C. H., but ie in the 

seriee of 'Burguet and CoUard (1968) and Alter and SchuJ.enberg (1970) 

when !:leasured by atd angle. In the latter seriee ';hie increase ?/Ould 

probably net be signiticant hed the controle end patiente bean matched 

for age. T"nere is, then, DO convincing evidence that the axial. tri

rad: -~J '_; 0-.1 71-er th.c.n DOr.!lal. in casee of VSD. 
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c) Patent ductus arteriosus. 

Cascos (1965) reports a non-significant increase in the 

height as measured by atd angle. :Burguet and Collard (1968) and 

Schulenberg (1970) report a significant increase. It V10uld see 

especially important in the latter series to have matcned the con

troIs for age since the mean of the PDA groups is only 7.6 years. 

Our 6 patients, 'Ilhen matched to controls for age show no significant 

increase in atd ane;le, but would if they were not ac;e-matched. 

d) Other types of ca.rdiac malformatio~ 

lio significant increases in height of palmar triradii were 

found in the case of pulmonary steno sis, atrial septal defect, aortic sten

osis, coarctation of the aorte., or trensposition of the great vessels. 

4. Hypothenar patterns on the palme 

Weninger et al. (1966) found no significant increase in hypo

thenar patterns in all CHDs as compared to controls but did report a 

eiGOificant increase in bilateral hypothenar patterns in their ~riDs 

vlhen they excluded their 11 patients w1 th TP and 22 vii th ABD who è.1d 

not confom to the other groups. However, this is not a statistically 

va1id procedure. :&lerit et al. (1968) reported a significant increase 

in hypothenar patterns for bath their ieolated CHD group and those vii th 

CHD 0.0 a part of multiple t!alfomations as compared to controls. Alter 

and Schulenberg (1970) report a non-sie:;nif1cant increase. 

?ne coobined results of the etudies in which .he Cr~ patients 

have r~ other oajor congenital anocal1es and data nyal1nble for pool1ne 

are sho'Plll in ~able IX. The difterence bet7teen C:-~s and com;rols 1s 

signific8.'lt with p value .0010-.0005. 
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TABLE IX 

Percentage palma with hypothener patterns. 

Emerit 

L-.Jf 
C"rin 174 39.4 

Control 200 26.0 

Laurenti 

L-lf 
183 39.1 

101 29.3 

1!.C.H. Combined 

~ !L-5f 
141 38.7 498 39.1 

100 30.0 401 27.8 

Considering individual types of cardiac malformation separately, 

only Laurenti end the present study provide appropriate data. In the 

combined series, there is an increase in frequency of hypothenar 

patterns for pulmonery stenosis (48.7% of 39 cuses vs. 29.6% of 201 

controls; p = 0.005-0.001), for eortic ~tenosis (48% of 25 cases; 

p = 0.025-0.01) end for transposition of the great vessels (50% of 30 

cases; p =.005-.001). lion significant increases were found for 75 

cases of Tetralogy of Pallot (p = .10-.05), 50 cases of ventricular 

septal defect, 38 cases of atrial septal defect, and a non-significant 

decrease in 21 cases of patent ductus art erio aua, and 16 cases of co-

arctation of the aorta. 
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COliCLUSIOH 

In conclusion, it appears that in spite of many claims that 

cllaracteristic dennatoglyphic abnormali ties oceur wi th congeni to.1 

heart malfonnations, thare are relati vely few well es'tablished 

associations. It is interesting that the most striking I!.Ssociation, 

an increase in hypothenar patterns, occurs in pulmonic and aortic 

stenosis and transposition of the great vessels, 0.11 of which may 

result from errars of rotation (Altshuler, 1970). In the tetralogy 

of Pallot group the increase VIaS not qui te statisticlllly significant, 

and further data are needed. 

Cascos (1968) suggested that patients with unusually hie;h 

frequency of a particular pattern mient represent a Il genetic 

fraction". He then compared this e;roup of patients wi th the rest 

with respect to correlation of ridge count and atd anele and found 

trot the "genetic fraction" showed hiener correlations than the rest. 

::e did .'lot, however, do a eimilar comparison for a control group. It 

ge=s to us -that there is no reason to c::ùl cases with unwruaJ. denn

atoglyphic patterns" genetic" j any releV2nt developoental disturbance 

could also be enviro=ental. Furthennore, unusual patterns =y them

se17e~ be familial, though not related to the heB-~ ID3lformation. In 

coy case, the differences in correlation coefficient r~ve such large 

standn-~ àeviations that they are clearly not statistically significant. 

?inally, the hope expressed 'oy Cascos, Da"ad and others ti:at 

unusual patterns ~ be useful in diaeoosie is not bom out, since 

none of the difterences occurreà BO often in cases of c-rJ) and 50 

rarel: .. in the no=al population that their presence in a patient wo"JJ.d 

be dillOlOstically helpful. 
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De:nnatoglyphic patterns were enalyzed in 141 patients vlith 

congenital heart malfo:nnations not associated with major non-

cardiac mal1'ormatioos, and 100 control children. The reeul ts 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, and a decrease in ulnar loops. Patent ductus 

nrteriosus cases showed a decrease in whorls and an increase in 

arches. However these differences are so BI!lall that they are not 

diaenostically useful, and may represent nothine more than inadequate 

matclling with controls. There were no sign1ficant differences in 

f1neer patterns in cases vii th tetraloe;y of Fallot, transposition of 

the great vessels, ventricular septal defect, atrial septal defect 

and coarctation of the aorta. There V/as no significant difference 

in frequency of bileteral simian crease in coneenital heart disease. 

A probable increase in height of the arlal palmar triradius was 

found in cases of tetralogy of Pallot, and there was a highly 

sign1ficant increase in hypothenar patterns in cases of p~nic 

atenosis, aortic stenosis and transposition of the great vessels. 
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