Original Article

ISSN (0): 2455-5274; ISSN (P): 2617-5207

A Comparative Study of Dermatoglyphic Patterns of Fingers in
Normal Children and In Children with Congenital Heart Diseases

Shivaleela C*, Nandyal V B, Lakshmiprabha S°, Kumar G V*

!Associate professor of Anatomy. Sri Siddhartha Medical College, Sri Siddhartha Academy of Higher Education, Tumkur, ?Professor and HOD of
Anatomy. M. R. Medical college, Gulbarga, *Professor and HOD of Anatomy. Sri Siddhartha Medical College, Sri Siddhartha Academy of Higher Education,
Tumkur, “Professor of Paediatrics. Sri Siddhartha Medical College, Sri Siddhartha Academy of Higher Education, Tumkur.

Introduction: Dermatoglyphics is the study of epidermal ridged their configurations on the palmar and the glantgions. Currently
dermatoglyphics is being used as a tool in the fidlbiology, anthropology, genetics and medicimexplain, compare and to predict the
occurrence of bio medical events. Finger printsuemeally categorized into three basic groups narasthes (60-65%), loops (30-35%)
and whorls (5%). Any prenatal insult during thigtical period of embryogenesis/organ system dewvakt should have an influence on
the dermatoglyphic patterns.4Congenital heart defece a heterogeneous group of diseases in whiahgy, importance of genetic as
well as environmental factors have been recognizbhdse defects show a familial tendency but no Mbad pattern of inheritance has
been described. In the present study, finger demhgihic patterns in congenital heart diseasestmied and compared with controls.
Subjects and methods:Dermatoglyphics are studied in 100 children wittngenital heart diseases, both males and females. T
dermatoglyphic patterns of palms and fingers weueisd and the information was recorded systemnibtieand statistically analyzed.
Results: Ventricular septal defects (VSD) form the majoritlythe both the males (50%) and females (34.8%thécongenital heart
diseases group, followed by Atrial septal defe&SD) in both males (20.4%) and females (39.1%)dth, the cases and controls group,
it is found that the majority are loops followed thorls and then the arches. The increase in whiortsongenital heart diseases is
statistically significant with p value < 0.001. Cparing the cases with controls it is found that Wkorls (p < 0.001) and the loops (p
<0.001) were statistically significant, it meansttithe Whorls are more frequently found in conggriieart diseases than the controls.
Conclusion: Congenital heart diseases are associated withr@iahdermatoglyphic patterns. Increased number bbiNg and decreased
number of Arches are seen in the congenital héseade children. The above fingerprint pattren hnelp as a diagnostic aid in diagnosis
of congenital heart diseases in children. They alag help in distinguishing congenital heart dissasom the functional and acquired
heart diseases. A larger sample study is requiretseertain the value of this dermatoglyphic patamas a diagnostic tool in congenital
heart diseases in children.
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two layers firmly together. This arrangement isbkta
through out life, unique to the individual, and résfere

. significant as a means of identificatibh.
DERMATOGLYPHIC originates from the Greek words Currently dermatoglyphics is being used as a tothé field

‘DERMA’ which means SKIN and ‘GLYPHE’ which means  of biology, anthropology, genetics and medicinexplain,
to CARVE. Dermatoglyphics is the study of epidekrma compare and to predict the occurrence of bio médica
ridges and their configurations on the palmar dedplantar events? Finger prints are usually categorized into three
regions. The fine ridge patterns of the fingerdmsa and basic groups namely arches (60-65%), loops (30-3&%)

Introduction

soles, have intrigued humans since primitive tinTdge skin
on the palmar and plantar surfaces is grooved lious!
ridges, which form a variety of configurations. Hapy
ridges are confined to the palms and soles andi¢er
surfaces of the digits, where they form narrow belrar
curved arrays separated by narrow furrows. Theeepidl
ridges correspond to an underlying interlockingterat of
dermal papillae, an arrangement which helps to @nte

whorls (5%). A person may have the same patterallcien
fingers but various patterns often occur on différigits’!
Development of epidermal ridge patterns occursthtté
19th week of gestation. Genetic factors alone ao¢ n
responsible for the development of dermatoglyplattepns.
It is also the result of the interaction betweedividual
genes and the intrauterine environment. Thus, aaggal
insult during this critical period of embryogenésigan
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system development should have an influence on the the opposite extremity the pattern ridges flowte margin

dermatoglyphic patterrfd. Congenital heart defects are a
heterogeneous group of diseases in which etiology,
importance of genetic as well as environmentaloiachave
been recognized. These defects show a familiakterydbut
no Mendelian pattern of inheritance has been de=dH
Whatever the mode of inheritance may be, it isespnted
by somatic traits such as dermatoglyphics, as stggpdy
some earlier studies showing association of derghgtbics
patterns with congenital heart diseases by Hale RA.
(1961)"® A Cascos (19645 Brurghat W (1968%) Mutalik

G S (1968f” Magotra M L 81976}1,01 Renuka Nair
(1986)1*Y Brijendra Singh (1996} Anita khalil (1998)**

In the present study, finger dermatoglyphic patein
congenital heart diseases are studied and compaited
controls. An attempt is made to determine the §igamt
dermatoglyphic parameters criteria applicable togemital
heart disease patients, which can be used as amatibn
test in the diagnosis of congenital heart diseases.

Subjects and Methods

Hospital based case control study was carried aiut
Basveshwara Teaching and General Hospital, Gulbanga
Jayadeva Institute of Cardiology, Bangalore. Clitdr
having congenital heart diseases (cyanotic andnatizg

proven by echo-cardiography were included in thedst

Children having doubtful congenital heart diseaseguired

heart diseases and deformities of the hand werkided

from the study. Dermatoglyphics are studied in ¢bildren

with congenital heart diseases, both males andlémBgor

each of congenital heart diseases child includeterstudy,
detailed history including consanguinity, birth eraf child,

drug intake during prenatal period and family higtof

congenital heart diseases were taken. Electroqaatio, X-

Ray chest were obtained. A provisional diagnosis

congenital heart disease was made and later cadirby

echocardiography. The control group consisted 00 10

healthy children, both males and females, who were
thoroughly examined clinically for any other condah
anomalies or having acquired heart diseases.

dermatoglyphic patterns of fingers were studied #émel
information was recorded systematically

The ridge patterns on the distal phalanges of itihgeftips

of

of the digit. This extremity of the pattern maydmnsidered
as open.

If the loop opens to the Ulnar margin it is callaad Ulnar
loop [Figure 3] and if it opens to the Radial margiis a
Radial loop [Figure 4].

WHORL: The Whorl is regarded as the primitive patte
from which loops and arches are formed, as sincgliion of
design. The majority of ridges make circuits arotime core

in the pattern area. The Whorl is completely and
continuously circumscribed by the type lines. Thegee
lines are radiants extending from the two triradiis area
enclosed by type lines is the pattern area. The liyyes are
considered as the skeleton of the pattern. Thatimpa to
the pattern area is proximal transverse systendétal one

is the distal transverse system. The whorls casepteas
single pocket whorl [Figure 5] or double pocket who
[Figure 6]

Descriptive statistical analysis has been carriatlio the
present study. Results on continuous measuremaets a
presented on Mean = SD (Min-Max) and results on
categorical measurements are presented in Numbgr (%
Significance is assessed at 5 % level of signifiearThe
following assumptions on data were made, Assumgtion

1. Dependent variables should be normally distadut

2. Samples drawn from the population should be aand
Cases of the samples should be independent

Student t test ( two tailed, independent) has lsewd to find
the significance of study parameters on continuscale
between two groups Inter group analysis) on metric
parameters, Chi-square/ Fisher Exact test has bged to
find the significance of study parameters on categbscale
between two or more groups.

Results

It is a Case-control study consisting 100 congéritzart
disease patients and 100 controls undertaken ty she
pattern of dermatoglyphics in congenital heart @&s. In
this study it is observed that males and femalesegual in

The number both in congenital heart disease and cogtmlps.

[Table 1]

Table 1: Gender distribution

are generally categorized into following grodffs. Gender Controls Congenital heart diseases
1. Arch Number Percentage Number Percentage
2. Loop Male 54 54.0% 54 54.0%

Female 46 46.0% 46 46.0%
3. Whorl Total 100 100% 100 100%

Arch: The ridges pass from one margin of the digithe
other with a gentle distally bowed sweep which gitke
name to the pattern type. The plain or simple §fidure 1]
is composed of ridges which pass across the finggr a
slight bow distally. There is no triradius. Tentdh [Figure
2] has a triradius located in or near the midaxithe digit.
The erect distal radiant is associated with abelgtation of
the transversely curving ridges forming the tentoltgives
the name to the pattern.

Ventricular septal defects (VSD) form the majority the
both the males (50%) and females (34.8%) in thegeoital
heart diseases group, followed by Atrial septal edtsf

(ASD)
[Table 2]

in both males (20.4%) and females (39.1%).

Table 2: Diagnosis of congenital heart diseases acding to the

gender distribution

LOOP: It possesses only one triradius. Insteadofsing in

complete circuits as in whorl, the ridge courseuatbonly
one extremity of pattern forming the head of theplofrom

Diagnosis Total Male Female
Ventricular septal defecf 43(43%) 27 (50%) 16(34.8%)
(VSD)

Atrial septal defect (ASD)| 29(29%) 11(20.4%) 18(139)
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Tetrology of fallot (TOF 14(14% 07(13% 07(15.2%
Patent ductus arterious 04(04%) 03(5.6%) 01(2.2%)
(PDA)

Transposition of great| 04(04%) 01(1.9%) 03(6.5%)
vessels (TGV)

Double outlet  right| 02(02%) 01(1.9%) 01(2.2%)
ventricle (DORV)

Aortic stenosis ( AS) 03(03%) 03(5.6%) 00(0%)
Abnormal origin of left | 01(01%) 01(1.9%) 00(0%)
coronary artery from

pulmonary artery

(ALCAPA)

Total 100(100% 54(100% 46(100%

In both, the cases and controls group, it is fothmat the
majority are loops followed by whorls and then #rehes.
The increase in whorls in congenital heart diseases
statistically significant with p value < 0.001. [{le 3]

Table 3: Comparison of finger pattern analysis in GiD cases

and Normal children

Finger | Controls Congenital  heart | p-

print diseas! value
patter Numbe Percentag | Numbe Percent

n r e r age

Loops 682 68.2% 537 53.7% <0.001]
Arches 60 6.0% 48 4.8% 0.241
Whorls 258 25.8% 415 41.5% <0.001
Total 100C 10C 100C 10C -

Comparing the cases with

controls it is found thta

Whorls (p < 0.001) and the loops (p <0.001) were
statistically significant, it means that the Whodse more
frequently found in congenital heart diseases thia@

controls. [Table 4]

Table 4: Average Finger pattern in CHD and Normal aildren

Finger print | Controls Congenital p-value
patterns heart diseas:

Loops 6.82+2.37 5.35+2.92 <0.001
» Ulnar loops 6.44+2.36 5.08+2.84 <0.001
* Radial loops 0.38+0.75 0.27+0.57 0.243
Arches 0.60+1.10 0.48+1.04 0.429
Whorls 2.58+2.43 4.14+3.23 <0.001

No statistical significance was found when comgmarin
different finger patterns between the acyanotic eyahotic
heart diseases. [Table 5]

Table 5: Average Finger pattern in CHD of Acyanotic and

Cyanotic children

Table 6: Average Finger pattern in Normal and CHD n Male
children

Finger print patterns Controls Congenital p-
heart disease | value
Loops 6.44+2.55 5.59+2.71 0.09¢
* Ulnar loops 6.26+2.49 5.28+2.65 0.050
* Radial loops 0.19+0.44 0.31+0.61 0.207|
Arches 0.46+0.9! 0.39+0.8t 0.67(¢
Whorls 3.09+2.6! 4.00+2.9° 0.09¢

Table 7: Average Finger pattern in Normal and CHD n

Female children

Finger print patterns Controls Congenital p-

heart diseas' | value
Loops 7.26+2.08 5.07+£3.15 <0.00[L
* Ulnar loops 6.65+2.20 4.85+3.07 0.002
* Radial loop 0.61+0.95 0.22+0.52 0.016
Arches 0.76+1.2! 0.59+1.2! 0.502
Whorls 1.98+1.96 4.30+3.55 <0.001L

In the present study, loops and whorls have sicpuifi
difference when normal female children comparedhwit
female congenital heart disease children. Archese et
significant. [Table 7]

Finger print patterns Acynotic Cyanotic p-
congenital Congenital value
heart disease heart disease

Loops 5.20+2.80 5.95+3.35 0.30¢

¢ Ulnar loop: 4.91+2.72 5.75+3.26 0.240

» Radial loops 0.29+0.59 0.20+0.41 0.539

Arches 0.44+0.94 0.65+1.39 0.416

Whorls 4.33+3.13 3.40+3.59 0.254

In the present study, loops and whorls were sidiby
significant when normal male children compared withle

congenital heart
significant. [Table 6]

disease children.

Arches were not

Figure 3: Ulnar loop
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Table 8: Comparison of finger print patterns in corgenital
heart diseases

Name  of | No of Ulnar Radial Whorls Arches
the study Cases | loops loops

Present 100 _* X +* _*
study

Mutaliketal | 12 X X +* _*
Magotra et | 50 X + +* _*

al

Brijendra et | 50 + X +* _*

al

Deepa UT et| 65 + X +* _*

al

(+) Increased, (-) decreased, (x) no significaringe, (*) statistically significant

Further analysis of the finger patterns shows, dased
Whorls in both males and females of congenital thear
diseases group, which is different from the Anitzall et al

13 study which showed decreased whorls in both snatel
females of congenital heart diseases. Most of theysdid
not show any statistical significance between treenand
the female group of the congenital heart diseases.

Conclusion

Congenital heart diseases are associated with iahor
dermatoglyphic patterns. Increased number of Whanid
decreased number of Arches are seen in the coajbprt
disease children. The above fingerprint pattren hedp as a
diagnostic aid in diagnosis of congenital hearedses in
children. They may also help in distinguishing cemitgl
heart diseases from the functional and acquiredrthea
diseases. A larger sample study is required torsoethe
value of this dermatoglyphic parameter as a digagnosol

in congenital heart diseases in children.
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