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ABSTRACT

Down syndrome (DS) is the most common cause of ahegtiardation. The frequency of DS patients isuada800
and is mainly because of the presence of extra cbmhromosome number 21. Dermatoglyphic has beelh w
established as a diagnostic aid in number of desehaving hereditary basis. Dermatoglyphic datachésined by
the use of ink and prints on a paper, from 15 ogtegically confirmed patients of Down syndromeradieg to the
genetic clinic at BPKIHS. The data were correlaaed compared with equal number of controls. Dergigpiic
prints were used to evaluate the variation in thgerprint patterns, the presence of simian craasehe difference
in ‘atd’ ‘dat’ and ‘adt’ angles between the contesid the DS patients. The results showed that thettatd’ and
‘adt’ angles differed significantly from the contrgroup. The dactylography study revealed higherdence of
loops and lower incidence of whorls in the DS pasieas compared with the controls. This methodisinvasive
and cost effective. The observed changes in thé @td ‘adt’ angles plus the fingerprint patterms the
dermatoglyphic study proved that this simple teghaicould be a valuable tool for selecting patieit®S for
cytogenetics analysis.

Keywords: Down syndrome, dermatolgyphy, simian crease, tusadngles, fingerprints.

INTRODUCTION

Down syndrome (DS) is one of the most common arst beidied chromosomal disorder. It leads to mental
retardation, with a frequency distribution of ab@tB00 per live birth. J. L. H. Down, an Englishypitian in 1866
first time described the clinical description okthondition which was subsequently given his nafibe terms
“mongols”, “mongoloid” and “mongolism” were widelpdopted at that time because the condition refliecte
oriental cast of countenance produced by the charstic epicanthal folds and upslanting palpefisslures. The
term is now considered inappropriate, abandonedepldced by DS or Trisomy 21.

Dermatoglyphic is the study of epidermal ridges &meir configuration on palms, fingers, soles aodst The
synonyms in use for epidermal ridges are papiltadges, friction ridges and fingers prints. Therdatoglyphic
(pattern of the ridged skin) is highly charactérisgh Down syndrome patients. The dermatoglyphiatiiees
commonly noted in the hands of Down's syndromeepédiincludeincreased incidence of ulnar loops, very high
and L shaped ulnar loops, often have 10 ulna lowuijced incidence of whorls and arches, decraaseténce of
radial loops but increased incidence of radial oop fingers other than Water finger (Fire/Air fang normally
virtually never have radial loops), displaced axiatadius to t2 position, large dermatoglyphic tpats in
hypothe(rjzar area of the hand, interdigital Loop B[RS hands, simian crease commonly present, lowidge
count etc.

Even before the awareness of chromosomal abnoymditmmins had pointed out a set of characteristic
dermatoglyphic features such as a single transweesese, wide ‘atd’ angles in palm, increased oetwwe of ulnar
loops, hypothenar patterns in palms*t@he dermal pattern in DS is as unique and asaypicthe condition as
the facial feature which is used in diagndSiglthough dermatoglyphic features are known torfflieénced by sex
and age in normal but the dermatoglyphic featufeB® patients are more or less irrespective of @ex even
ethnic origin®

An attempt has been made in this article to refitethe already known fact that the presence of rabalo
dermatoglyphic pattern may indicate the need fopriosomal analysis in suspected DS cases latemfet! by
genetic counseling.

MATERIALSAND METHODS

Fifteen phenotypically diagnosed cases of Down symeé were enrolled for the present study. Thesescagre
selected from the patients attending the geneimniccheld every Wednesday in the Department of &eds. In



order to study the dermatoglyphic patterns, palarat fingerprints were obtained simply by the uséndfan ink
and prints were taken on a paper. The diagnosis coairmed by carrying out chromosomal analysisthia
cytogenetic lab, Department of Anatomy, B. P. Klairiastitute of Health Sciences, Dharan, Nepal.

All the phenotypically diagnosed Down syndrome guats taken for this study was individually askedviesh his
hand thoroughly and dry completely. He/she was ts®d to put his palmer side of his hand on tamgstpad to
completely smear with the ink and plant his palmaonlean white non-glazzed paper sheet. Care vias t@

obtain complete and a clear identifiable print. Tégultant pattern ‘a’-'d’ &'t’ triradius were maekl with the help
of a magnifying glass. With the help of a scale anprotractor, the ‘atd’, ‘dat’ and ‘adt’ angles n@emeasured.
Similarly the presence of Simian crease and thgefiprints (loops, whorls and arches) were notedetails. The
data were correlated with equal number of contrBts. the classification of fingerprint patterns lHenGalton

system was followed.

RESULTS

The presence of bilateral simian crease (Tableel) observed in 60.0% of the total study cases. Delgomplete
transverse palmar crease (Simian crease) was itatkeaccount. In the control group the simian ceeaas absent.

Proximal to each finger an apex a triradius isrfed by the dermal ridges by which exact centerachemount
under the finger can be located. These triradiated proximal to the fingers are known as ‘a’, ¢’, and ‘d’
triradius starting from the thumb to the littledigr respectively. The triradius on the proximahpah the center is
known as ‘t". The line joining the ‘a’, ‘d’ and ‘triradius forms angles ‘atd’, ‘adt’ and ‘dat’. hormal being, the
‘atd’ angle ranges between 40° -45° while the nofdad’ angle ranges between 56°-57°.

In the comparison of the ‘atd’ angle (Table-2) loé right and left hand respectively between thdystiases and of
the control group was observed. The ‘atd’ anglénhefright hand of DS (48.07+2.3) was significar(fhy0.0001)
higher than that of the controls (40.20+3.1). Samyl ‘atd’ angle of the left hand of DS (48.67+3)08as
significantly (p<0.001) higher in comparison to ttantrols (38.93+2.6). The ‘adt’ angle (Table-2}ioé right hand
of study group (72.67+5.8) was found to be sigaifity lower (p<0.0001) than that of the right hardhe control
(80.27+4.1). Significant difference (p<0.0001) vedso noted in the ‘adt’ angle of the left hand betw the study
group (73.80 £ 6.1) and the controls (81.13 + 2N§.significant difference was observed in the carngon of the
‘dat’ angle (Table-2) between the DS patients &edcontrol of both the right and the left hand sespely.
Observation of the total no of fingerprints of bdihnd (Table-3) showed that the total number opdowas
significantly higher (p<0.0001) in patients with DE9.3%) as compared to the control group (47.3%).
Significantly (p<0.005) fewer whorls were observedhe DS patients (17.3%) when compared with thatrols
(41.3%). No significant differences were seen mrtimber of arches in the two groups.

In right hand (Table 4) the total number of loopssvgignificantly higher (p<0.0001) in patients witB (77.3%) as
compared to the control group (45.3%). A significdacrease (p<0.0005) was noted when comparingvkioels

between the DS groups (17.3%) and the control ¢4&.®o significant differences were found in thamnber of

arches between the two groups. Comparison of tigefprints in the left hand (Table-4) elucidatedt ttotal

number of different types of fingerprints in thetlé@and between the DS group and the control i&istl

significant difference (p<0.00001) in the pattefiomps between the DS (81.3%) and the control3%f). Number
of whorls were also significantly (p<0.01) higher ¢ontrols (36.0%) than in the DS (17.3%). No digant

difference was observed in the number of archésarDS and controls. Observation of the individiuragerprints

patterns showed that all the digits in DS patiatiswed significant increase in the percentage @bdpin right
index finger (p<0.01) and right ring finger (p<01QGand left index finger (p<0.001) and middle fingp<0.05).

Ulnar loop on all the ten fingers was observed (2B0%) study cases (Table-5).

All the digits showed lower percentage of whorlsDf patients as compared to control group. Theemdfice
between two groups was statistically significantight index finger (p<0.05) and ring finger (0.Q&)d left index
finger (p<0.01) (Table-6).

DISCUSSION

Transverse palmar crease (simian crease) (Figs the best known visible features of DS. It occomgch more
frequently in DS than in controls and is suppogeldd in about 50.0% of DS cases. It has been mgbeither as a
complete or as an incomplete tyén the present study the simian crease was obs@m@@0% of the total cases
and was totally absent in the controls. Rajangaal.etoted the simian crease in 50.0% as complele94.7% as
an incomplete type in the DS patieht$n our study only the complete type of simian ceeasms taken into
account. If the latter is also included, the fregrnyewould be higher.

The normal ‘atd’ angle is around 40-45° (Fig. B)the present study the atd angle was observed sodund 48°
while the control was around 38-40°. Rajangsnal. have reported wide ‘atd’ angle over 57° in 60.X%atients’

Observation of the present study displayed 33.3%esawith the ‘atd’ angle over 58°The most peculiar
dermatoglyphic feature of DS was the distal positd axial triradius. The pattern in the hypotheasra might be
the cause for the presence of distal triradiusiédalms of DS patients, resulting in the wide attgles. Most of
the previous investigators have not observed ‘aadd ‘dat’ angles. However in a study conducted antsescu



S, the normal ‘dat’ angle is reported to be aroBR°" Rignell and Davee also reported similar findifgSIn
the present study the ‘dat’ angle was observedetaround 60° in DS patients and 60-61° in contiSisilarly
‘adt’ angle was observed to be around 72-73° impBtgents and 80-81° in controls.

The ulnar loop was the most frequent type of fingattern observed (77.3%), followed by whorls (¥%)3and
arches (5.3%).The percentage frequency of therfonge pattern showed that the ulnar loop on ailfiagers was
found to be occurring in 20.0% of the DS subjelttss stated that one of the diagnostic indice®# is the high
frequency of ulnar loops in all the ten fingersjdRgamet al. (1995) reported the presence of ulnar loop othall
ten fingers on 21.3% of the DS subjects and alsedhdiigher frequency of ulnar loops (7.6%) whichswa
comparable to our observativExcess of ulnar loops in the present study wasrebdeon I (90.0%), f'and 111
(83.3%) and V' (80.0%) finger respectively. This corroborateshvifie previous findings of Borbolki al. (1980)
and Loesch who reported excess of ulnar loops ®nahd III* fingers and Rajangare al. (1995) who also
observed excess of ulnar loops dfi éind 1 fingers.***%*’

Hence the determination of dermatoglyphic pattsra good indicator for diagnosis of DS patientsclvtgan then
be further confirmed by chromosomal analysis. Thethod is non-invasive and cost effective. Thusaiheerved
changes in the ‘atd’ and ‘adt’ angles plus the dnpgint patterns in the dermatoglyphic study proveakt this
simple technique could be a valuable tool for seiggpatients of DS for cytogenetics analysis.
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Table-1: Showing the percentage frequency of simian creaB& subjects and control

Simian crease Down Control
syndrome
Right hand 60.0% Absent
Left hand 60.0% Absent




Table-2: Showing

the comparision of ‘atd’, ‘adt’ and ‘dathgles between stud
Right hand L eft hand

DS Control p-value DS Control p-value
‘atd’ angle 48.07£2.3 40.20+3.1 0.0001 48.67+£3.0 38.93+2.6 0.0001

and control

‘adt’ angle 72.67 £5.8 80.27 +4.1 0.0001 73.80+6.1 81.13+2.7 0.0001

‘dat’angle 61.07 +4.1 60.67 +4.1 NS

59.40+45 61.33+4.1 NS
n= 15 in each group.

Table-3: Showing the comparison of percentage of totalffingerprints between study group and

control
Type DS Control p-value
L oops 79.33 47.33 0.0001
Whorls 17.33 41.33 0.005
Arches 3.33 6.66 NS

n= 15 in each group.

Table-4: Showing the comparison of percentage of totalffongerprints in right and left hand
separately between study group and control

Right hand L eft hand

L oops Whorls  Arches L oops Whorls
DS 77.3 17.3 5.3 81.3 17.3
Control 45.3 46.6 4.0 49.3 36.0
p-value 0.0001 0.0005 NS 0.00001 0.01

Arches

1.3
8.0
NS

Table-5: Showing the comparison of percentage of Loopsahaligit in two groups

L oops Right hand L eft hand
Group I 1 [ 1V V I 1 11 N\ Vv
DS 80 | 86.70| 80, 66.7Q 80 86.7093.33 | 86.70] 53.38 80
Control | 46.70 40 | 60 20 60, 66.70 33.33 | 46.70 33.3866.70

p-value | NS | <0.01] NS| <0.001| NS| NS | <0.001] <0.05| NS NS
Table-6: Showing the comparison of percentage of Whortsaich digit in two groups:
Whorls Right hand L eft hand
Group I 1 [ 1V V I 1 11 N\ Vv

DS 20 6.70| 6.70] 33.38 20 |13.33] O 13.33] 46.70] 20
Control | 53.33| 46.70| 33.33 73.33| 26.70| 26.70| 46.70| 26.70| 60 20

p-value | NS | <0.05] NS | <0.05] NS NS | <0.01 NS NS NS
NS= Not Significant




Right hand Left hand

Fig 1. Showing the simian crease

Fig. 2. Showing the three triradius (a,d & t) and the *atuajyle
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