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ABSTRACT

Introduction: CL/CPof neonates may be prevented by identification of genetically susceptible parents through identification of
parent’s ectodermal markers.

Objective/Aim: To identify any specific pattern of Finger Print, Lip Print and Palatal Print among Bengali parents of children with
non-syndromic CL&CP which can be considered as a genetic marker in the transmission of CL & CP to their offspring.

To determine the predominant finger, lip and palatal print pattern in a healthy Bengali ethnic population.

Study Design and Methodology: The present observational, case-control study was performed among 66study subjects,
(parents of children with CL&CP), and 66 control subjects, (parents of children without CL&CP) of Bengali ethnicity. Dermato-
glyphics, Cheiloscopy and Rugoscopy were performed by ink and paper method, direct photography and impression techniques
respectively. Available data were statistically analysed using the Chi-square test and T-test.

Result: Study group exhibited increased asymmetry and ulnar loop Fingerprint pattern, higher Type Ila and type O lip print
pattern than the control group. Wavy pattern palatal print was the most predominant pattern for both study and control groups.
Among the healthy Bengali ethnic population (control group) dominant Finger Print - whorl, Lip Print - Type llc, Type | and palatal
Print - wavy was demonstrated.

Conclusion: Increased asymmetry with higher loop patterns in Dermatoglyphics and increased Types lla, O patterns in Cheilos-
copy can be considered as genetic markers for the transmission of CL&CP deformity to offspring in the Bengali population.
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INTRODUCTION has included CL & CP in their Global Burden of Disease

(GBD) initiatives as it can cause significant infant mortality
Non-syndromic orofacial clefting is a polygenic, multi- 4,4 childhood morbidity.*

factorial disorder. Both genetic and environmental fac- ) o o o
tors contribute to its aetiology.' According to WHO (2001) So the ultimate scientific and humanitarian objective must be

every 2 minutes a child is born with a cleft somewhere in primary prevention of all craniofacial abnormalities includ-
the world.?In the state of Andhra Pradesh, South India the 11 CL & CP. One of the attempts can be the identification of
birth rate of babies with clefts was found to be 1.09 for every genetically susceptible parents for having children with cleft
1000 live births.}Children with Cleft lip and palates may be lip and palate through the parent’s ectodermal markers such
associated with a feeding problem, social stigma, disfigure- s Finger Print, Lip Print and Palatal Print.

ment, dental malformations, dental caries, speech problems,  permatoglyphics (Finger Print) is a collective term for all
infections of the middle ear and long term psychological and  the integumentary features, inclusive of the dermal ridge and
economical stress for the patient and the family. Thus WHO  hick configurational arrangements on the digits, palms and
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soles excluding flexion creases and other secondary folds.
They develop between the 13th to 19th weeks of prenatal
life ’Excessive asymmetry between the Dermatoglyphics
patterns of the left and right hands may signify relatively un-
stable genetic control during embryogenesis.®’

Cheiloscopy (Lip Prints)are also another skin impression,
which may be useful in the identification and diagnosis of
congenital diseases and anomalies.®’ L. H. Adamu (2013)
concluded that the relationship of Finger Prints and Lip
Prints can hold potential promise as a supplementary tool in
personal identification as well as genetic markers in many
congenital and clinical disorders.'

Rugoscopy (Palatal Print) is the study of palatal rugae which
refers to the ridges on the anterior part of the palatal mu-
cosa, each side of the median palatal raphae and behind the
incisive papilla. They are being used for forensic personal
identification.'"2

Objective

To record, analyse and compare different patterns of three
ectodermal markers namely Finger Print, Lip Print and Pala-
tal Print of healthy parents of children with (study group)
or without(control group) non-syndromic CL & CP among
Bengaliethnic group of West Bengal, India. To identify if any
specific pattern of ectodermal markers of the parent can be
considered as a genetic marker in the transmission of CL &
CPto their offsprings, thereby helping in primary prevention
of CL& CP. To determine the dominant pattern of finger-
print, lip print and palatal print among the control group that
is healthy parents with Bengali ethnicity, with healthy chil-
dren.

Study design and Methodology

The present observational, case-control study was performed
with 66study subjects, Group A( parents of children with
non-syndromic CL &/ CP, 33father and 33 mothers) and 66
control subjects, Group B (parents of children without CL &/
CP, 33father and 33mother). The study and control subjects
were selected from the Department of plastic and reconstruc-
tive surgery of a medical college and the Department of Pae-
diatric Dentistry of a Dental college respectively, of Kolkata,
West Bengal, India according to their inclusive and exclusive
factors (Table 1). Ethical clearance& Informed Written con-
sent were obtained.

Method of recording and analysing fingerprint
pattern

Fingerprints were taken using the ink and paper method(Fig-
1a). Each finger of both right and left hand was gently rolled
over the ink spread over the glass slab and then placed from
left to right on a plain white paper (Royal executive bond)
to record the pattern. The finger imprints were labelled by

-1,

sides of the hand, they belong to (right or left) and each digit
was identified by using roman numerals (thumb = I, index
finger 11, middle finger III, ring finger IV, and little finger =
V). The paper with fingerprints was allowed to dry, serially
coded and stored in a box with each paper being separated
by an OHP sheet.

Fingerprints were analysed into three groups namely arches
(Fig- 1b), loops (Fig- 1c¢) and whorls (Fig- 1d) following
classification by Sir Francis Galton (1892)."*Asymmetric
score was calculated between corresponding fingers of the
right and left hand. The score “0” was assigned if the patterns
matched between the fingers and a score of “1” was given
if the pattern was not similar. For each sample dissimilarity
score range from “0” (when all five pairs of digits had identi-
cal patterns) to “5” (when five pairs had different patterns).'*

Figure 1a: Fingerprints were taken using the ink and paper
method.

Figure 1c: loops type of fingerprint pattern.
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Figure 1d: Whorls type of fingerprint pattern.

Method of recording and analysing lip print:

The lip prints were recorded by direct photography under
natural lighting using a D-SLR camera and colour film, pho-
tocopy of lip print was obtained, serially coded and stored in
a box. The lip prints were classified into six types (Type I-VI
) (Fig-2a) following Suzuki and Tsuchihashi(1970) classifi-
cation.’® Frequency of each pattern was recorded from “6”
topographic areas (Fig-2b) assigned on both upper and lower
lips as described by Hassan and Fahmy.'®

T <ot >

Type I': Parual straight grooves

Type I: Complete straight grooves

<t <5

Type II: Branched grooves Type III: Intersected grooves

Type I'V: Reticular grooves. Type V: Undifferentiated grooves

Figure 2a: (Type I-VI ) Suzuki and Tsuchihashi’s classification
of lip print pattern.

Figure 2b: “6” topographic areas assigned on both upper and
lower lips.

Method of recording and analysing palatal-
rugae pattern:

The impression technique was used for recording palatal
print. Palatal rugae pattern were marked on the casts using

N Int J Cur Res Rev | Vol 13 - Issue 23 - December 2021

normal sharp graphite black colour pencil and the shape of
rugae on casts were analysed using the classification given
by Thomas and Kotze classification (straight, wavy, di-
verging, converging, curved, circular) (Fig-3).

Figure 3: Thomas and Kotze classification of palatal print pat-
tern.

Statistical analysis

All the data was recorded and tabulated. Chi-square test and
t-test were done with the help of SPSS software (version
16.0) and the level of significance was set at P<0.05.

RESULT

Results related to the study of fingerprint pat-
terns

The predominant pattern in ten fingers in parents (both fa-
ther and mother) of the study group was ulnar loop pattern
{Aa subgroup - digit [-(51.51%), digit 11 -(57.57%), digit I1I
-(48.48%), digit IV -(48.48%), digit V -(57.57%)},{Ab sub-
group - digit [(57.57%), digit 11 (60.60%), digit 111 (60.60%),
digit IV (66.66%), digit V (72.72%,} whereas that of control
group predominant pattern was whorl pattern (Graph 1& 2).

Table 2 shows the asymmetric scores of the Aa group (father
of study group) was more (total 41, mean 1.2424, SD1.11)
as compared to the Ba group (father of control group) (total
23, mean 0.696, SD0.8472). Table 2 depicts the asymmetric
scores of the Aa group (mother of the study group) was more
(total 45, mean 1.3636, SD1.0252) as compared to the Ba
group (father of control group) (total 27, mean 0.8182, SD
0.8823). Total asymmetric scores were higher in the study
group (84, mean 1.2727 +1.0742) than the control group (51,
mean 0.727240.8375)(Graph 3).

Among the healthy Bengali ethnic population (control group)
the dominant finger print pattern was whorl pattern {Ba sub-
group - digit 1(48.48%), digit 11 (48.48%), digit 111 (5§7.57%),
digit IV (39.39%), digit V (42.42%,},{Bb subgroup - digit
1(48.48%), digit 11 (48.48%), digit [I[IUloop pattern(48.48%),

I~
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digit IV Uloop (54.54%), digit VUloop(60.06%)} (Graph 1&
2).

There was no statistically significant difference between the
fingerprint pattern of father and mother in either of the group
(Graph 1& 2).

Results related to study of lip print pattern:

The most dominant pattern for upper and lower lips of the
study group was Type lla pattern ( Aa upper lip- 27.27%,
Aa lower lip -21.21%, Ab upper lip- 21.21%, Ab lower lip-
27.27%) and type O pattern( Aa upper lip- 18.08%, Aa lower
lip -15.15%, Ab upper lip- 24.24%, Ab lower lip-15.15%)
which was lower in parents of the control group. Type III
pattern was significantly lower (0- 3.03%) in the study group
as compared to the control group (3-9%) (Table3, 4, 5, 6).

Among the healthy Bengali ethnic population (control group)
the dominant lip pattern was Type Ilc (15.15%) in both the
upper and lower lip of the father (Ba subgroup)and Type I in
both upper (21.21%) and lower lip (24.24%) of the mother
(Bb subgroup) (Table 3,4,5,6 ).

Results related to study of palatal print pat-
tern:

Among palatal print patterns, total wavy patterns in parents
(mother plus father) were 367(mean 5.47761+1.4705) and
375 (mean 5.56061+1.37179) of the study and control group
respectively. There was no statistically significant difference
(P value - 0.34832) in the prevalence of wavy patterns in
parents of the study & control group (Graph 4).

Among the healthy Bengali ethnic population (control
group) the dominant palatal pattern was wavy pattern {375
(mean 5.56061+1.37179)} (Graph 4).

DISCUSSION

The epidermal ridges of the fingers and palm as well as the
facial structures like the lip, alveolus and palate are formed
from the same embryonic tissues (ectoderm) during the same
embryonic period (6-9 weeks). That means that the genetic
message contained in the genome-normal or abnormal is de-
ciphered during this period and is also reflected by dermatog
lyphics.'8Anypeculiarities in the ectodermal patterns of par-
ents may be inherited to their offspring. In this context par-
ents’ ectodermal patterns may be used as a diagnostic tool for
ectodermal derived developmental disorders such as neural
developmental disorders (Schizophrenia, Down syndromes
etc) and cleft lip and or palate. Over the last few decades
dermatoglyphics, Cheiloscopy & rugoscopy have been used
individually to understand successfully the biology, genetics
& evaluation of different congenital diseases and anomalies
especially cleft lip and/or palate in addition to their use in

personal identification. As of we know, there are very few
studies that compared all the three ectodermal markers to-
gether among parents of nonsyndromicCL&CP children and
parents of healthy children.

Different studies revealed that congenital anomalies espe-
cially cleft lip and /or palate have a racial and ethnic pre-
dilection.! Ethnic identity has included a sense of belong-
ing to a group connected by heritage, values, traditions, and
languages. The present study has been undertaken among
Bengaliethnic groups, whose mother tongue is Bengali and
whose permanent residential address for three generations is
in West Bengal, India.?® Bengali people are an Indo-Aryan
ethnolinguistic group native to the Bengal region in South
Asia. They speak the Bengali language. Bengalis are the
third largest ethnic group in the world.

Nonsyndromic cleft (70% of CL/P cases and 50% of CP cas-
es) accounts for the majority among oral cleft patients, while
syndromic cleft accounts for 19% of the cases.?"?? Thus in
the present study parent of children with non-syndromic cleft
lip and palate were considered as the study population.

The different method of recording fingerprints is the ink and
paper method and the Live Scan method. Either Rolled im-
pressions, Flat impressions of fingers are taken for the ink and
paper method.*’Lip prints can be recorded by Photographing
the lips, lipstick and paper or cellophane tape method, us-
ing a fingerprinter, by taking an impression of the lip with
a Magna brush and magnetic powder.**Photographs or oral
impressions are routinely used in Palatal rugoscopy.*Present
study utilized ink and paper method with rolled impression
technique, the photograph of lip and impression of the palate
for recording fingerprint, lip print and palatal print respec-
tively as they are easy, adequate method with the require-
ment of few and simple armamentaria.

Similar to the present study Naveen Reddy Admalaet
al.(2014) and K Saujanya et al. (2016)also concluded that
increased dermatoglyphic asymmetry with higher loop
patterns was seen in the parents with cleft children and in-
creased whorl patterns in parents with normal children.?*?
Asymmetry reflects the influence of the environment on de-
veloping structures, and as a result, it can serve as an indica-
tor of environmental stress and the general co-adaptation of
the genome. 283!

Similar to the Bengali population Georgia’s Asian popula-
tion have more whorl pattern than other ethnicities.*? Unlike
Bengali population the most commonly occurring patterns
are Loops among two major ethnic groups of North India,
Rajput and Brahmin ancestry of Districts Shimla and Solan
of Himachal Pradesh state of north India*, Loops and arches
are dominant fingerprint pattern among the Black population
of Georgia* and ulnar loop was dominant among the Itsekiri
females and Urhobo males while the whorl and arch patterns

- |
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were frequent in the Itsekiri males and the Urhobo females
of Southern Nigeria. **

Wael M Saad et al. (2005) concluded that there was an in-
creased frequency of lip print patterns II (branched grooves)
in parents of CLP subjects with an increase in pattern
[(intersected lines) in normal children’s parents which were
similar to the result of this study .*

The most common lip print pattern in the Bengali popula-
tion was Type I, which is in agreement with the study done
by Vahanvala and ParekhandTsuchihashi et al*% 37 While
in a study conducted on the Indo-Dravidian population,
Sivapathasundharam ez a/. found that Type III pattern was
predominant.**Verghese et al. in their study on Kerala popu-
lation, found that Type IV pattern was predominant.*

In the present study, there was no statistically significant
difference in the prevalence of different palatal Print pat-
terns between study and control groups. As per the authors’
knowledge, there is no documented previous study analysing
palatal print as a genetic marker for the inheritance of cleft
lip and palate in the immediate generation.

Regarding rugoscopy of healthy parents (control group)
of Bengali ethnicity, the wavy pattern was the most com-
mon predominant pattern. Abdellatif AM et al. (2011)* in
Egyptians and Saudi pediatric population groups, Nay-
ak P et al. (2007),*Kotrashetti et al. (2011),**Satish KN et
al. (2012),%in Indian population andKapali et al. (1997)*in
Australian Aborigines and Caucasian population, also found
the wavy pattern of palatal rugae to be the most common
shape. In contrast, Shetty SK et al. (2005)* revealed that In-
dian males had the more curved pattern and Tibetan females
had wavier patterns than their counterparts.

CONCLUSION

Increased asymmetry with higher loop patterns in Dermato-
glyphics and increased Types Ila and O patterns in Cheilosco-
py can be considered as genetic markers for the transmission
of CL&CP deformity to offspring in the Bengali population.
Among the healthy Bengali ethnic population dominant fin-
gerprint, lip print and palatal print pattern are whorl pattern,
Type Ilc, Type I pattern and wavy pattern respectively.
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Table 1: Distribution of study population according to inclusive and exclusive factors

Distribution of sample Inclusive factors Exclusive factors

Study group a) Parents who had at least one child af-
(Group A) fected by non-syndromic CL/CP without
any other systemic manifestation.
b) Both mother and father of Bengali
ethnic group
c) Both mother and father having Bengali
as mother tongue.
d) Both mother and father should have
Father Mother been residing in West Bengal for two
(Subgroup  (Subgroup prior generations.
Aa) Ab)

a) Children having syndromic CL/CP

b) Parents having burned out the wound in their hands

¢) Parents undergoing orthodontic treatment

d) Parents having skin lesions like psoriasis etc.

e) Parents have undergone a surgical procedure in the
anterior palate and /or lip.

f) Inflammatory swelling or ulceration in both lips

g) Any developmental cyst and /or tumour in the ante-
rior hard palate

h) Parents who are hypersensitive to thumb ink
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Control group a) Parents had normal healthy children a) Parents having CL/CP child
(Group B) without medical or congenital anoma-  b) Parents having burned out the wound in hands
lies. ¢) Parents undergoing orthodontic treatment
b) Both mother and father of Bengali d) Parents having skin lesion like psoriasis
Father Mother ethnic group e) Parents have taken surgical procedure in anterior pal-
(Subgroup  (Subgroup ¢) Both mother and father having Bengali ate and /or lip.
Ba) Bb) as mother tongue. f) Inflammatory swelling or ulceration in lip
d) Both mother and father should have g) Any developmental cyst and /or tumor in anterior
been residing in West Bengal for two hard palate
prior generations. h) Parents who are hypersensitive to thumb ink

e) No history of relatives affected by CL/CP.

Table 2: Comparison of asymmetric score among fathers& mothers of both study and control group

Asymmetric score Father(Group Aa) Father(Group Ba) Mother(Group Ab) Mother(Group Bb)
0 10(30.30%) 17(51.51%) 6(18.18%) 15(45.45%)
1 1(33.33%) 10(30.30%) 15(45.45) 10(30.30%)
2 7(21.21%) 5(15.15%) 7(21.21%) 7(21.21)

3 4(12.12%) 1(3.03%) 4(12.12%) 1(3.03%)
4 1(3.03%) 0(0%) 1(3.03%) 0(0%)

5 0(0%) 0(0%) 0(0%) 0(0%)
Total score 41 23 45 27
Mean value 1.242424 0.696 1.3636 0.8182
SD 1.18881 0.8472 1.0252 0.8823

P value 0.06041 0.20018

Table 3: Upper lip prints patterns of fathers of both study and control group

Predominant pattern No. of Aa(%) No. of Ba(%) total Chi sq P value
value(x2)

I 6(18.1%) 8(24.24%) 14(21.21%)

IIa 9(27.27%) 5(15.15%) 14(21.21%)

Ia 5(15.15%) 2(6.06%) 7(10.6%)

1Ib 2(6.06%) 5(15.15%) 7(10.6%)

Ilc 2(6.06%) 5(15.15%) 7(10.6%)

(@) 6(18.08%) 2(6.06%) 8(12.12%)

11 0(0%) 3(9.09%) 3(4.54%)

v 0(0%) 1(3.03%) 1(1.51%)

\ 3(9.09%) 2(6.06%) 5(7.57%)

Total 33(100%) 33(100%) 66(100%) 11.46 017697178

Table 4: Comparison of lip print pattern of lower lip among fathers of study and control group

Predominant pattern No. of Aa (%) No. of Ba (%) Total Chi sq value(x2) P value
I 7(21.21%) 9(27.27%) 16(24.24%)

Ila 7(21.21%) 4(12.12%) 11(16.66%)

Ia 4(12.12%) 4(12.12%) 8(12.12%)

IIb 5(15.15%) 4(12.12%) 9(13.63%)

Ilc 1(3.03%) 5(15.15%) 6(9.09%)

(@) 5(15.15%) 4(12.12%) 9(13.63%)

111 0(0%) 2(6.06%) 2(3.03%)

v 1(3.03%) 0(0%) 1(1.51%)

v 3(9.09%) 1(3.03%) 4(6.06%)

Total 33(100%) 33(100%)) 66(100%) 7.8 0.45324676
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Table 5: Comparison of lip print pattern of upper lip among mother of study and control group

Predominant pattern No. of Ab (%)
I 6(18.18%)
Ila 7(21.21%)
la 3(9.09%)
IIb 3(9.09%)
Ilc 2(6.06%)
0 8(24.24%)
11 1(3.03%)
v 2(6.06%)
\% 1(3.03%)
Total 33(100%)

No. of Bb (%)
7(21.21%)
4(12.12%)
3(9.09%)
5(15.15%)
2(6.06%)
5(15.15%)
3(9-09%)
2(6.06%)
2(6.06%)
33(100%)

total Chi sq value(x2) P value
13(19.69%)
11(16.16%)
6(9.09%)
8(12.12%)
4(6.06%)
13(19.69%)
4(6.06%)
4(6.06%)
3(4.54%)
66(100%) 5.198 0.736219

Table 6: Comparison of lower lip pattern among the mothers of study and control group

Predominant pattern No. of Ab (%) No. of Bb (%) total Chi sq P value
value(x2)
I 7(21.21) 8(24.24) 15(22.72)
Ila 9(27.27) 5(15.15) 14(21.21)
Ia 4(12.12) 3(9.09) 7(10.60)
IIb 2(6.06) 4(12.12) 6(9.09)
le 1(3.03) 2(6.06) 3(4.54)
o 5(15.15) 3(9.09) 8(12.12)
11 1(3.03) 3(9.09) 4(6.06)
v 2(6.06) 2(6.06) 4(6.06)
\ 2(6.06) 3(9.09) 5(7.57)
Total 33(100) 33(100) 66(100) 4.02 0.85531
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Graph 1: Graphical presentation of finger print pattern of ten
fingers among fathers of both study and control group.

Graph 2: Graphical presentation of finger print pattern of ten
fingers among mothers of both study and control group.
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Graph 3: Distribution of asymmetric scores of finger print of

both study and control groups. Graph 4: Showing distribution of different types of palatal pat-

tern in parents of study and control group.
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