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ORIGINAL ARTICLE
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Abstract :

In the era of various technical and methodological advances, human identification becomes a herculean task especially in mass disasters
cases where in the pile of flesh; one has to distinguish among own and others. Similar to fingerprint, palatal rugae also vary from person to
person and may help to find the links between generations similar to DNA. This study aimed to carry out a comparative evaluation of
palatal rugae, finger prints and lip prints in 3 consecutive generations. For this, photograph of palatal rugae, ink pad, dark coloured lipstick,
white paper and cellophane tape were used. Participants were explained about the study and its purpose, their written consents was
obtained. Photographs of palatal rugae were obtained by adjusting proper position, light and intraoral mirror. Fingerprints of hand fingers
and thumbs were recorded on white paper using ink while lip prints were recorded by using cellophane tape and lipstick. With the help
magnifying glass and marking pencil all the patterns were traced and analysed for repetition. Statistical analysis was done by using SPSS
20.0 version. Patterns of finger prints (66.7%) and palatal rugae (73.3%) showed repetition with maternal side while lip prints patterns
showed more similarity (63.6%) with paternal side. Thus it can be concluded that palatal rugae & fingerprints are inherited as a maternal
trait while lip prints tend to have a paternal influence.
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Introduction: Material and methods:

For human identification fingerprints are considered as an ideal For recording patterns, intraoral mirror, DSLR camera, ink pad,
method as fingerprints neither change their pattern nor show dark coloured lipstick, cellophane tape, drawing sheet and scissor
similarity with others. Similarly, lip prints as well as shapes of were used. Analysis of patterns was done by using magnifying
palatal rugae also show individialistic patterns. That is why; glass and marking pencil (Figure 1).

dental identification is one of the most commonly used
scientific methods in natural disasters."” Fingerprints are the
patterns of raised papillary ridges like loop, arch, whorl etc.
present on fingertips of hand as well as on foot. Their analysis
have been the gold standard for human identification since
ancient times and is getting converted to modern form with the
recent technical advances like in field of biometric devices or
digital finger print analysis. In cases where fingerprint analysis is
not possible such as earthquack or road traffic accidents etc then
identification of palatal rugae pattern becomes the procedure of
choice.”** It is also supported by Cheiloscopy, in which lip prints
are used to identify the involvement of particular individual
especially at crime scenes.’

15 families having 3 consecutive generations (total of 80
participants) were selected. Participants were explained about the
study and its purpose, their consents were obtained. Photographs
of palatal rugae were recorded by professional photographer with
DSLR camera (Canon EOS 60D) by maintaining proper position
of individual, light and intraoral mirror (Figure 2).’ Participants
were asked to wash their hands and press their fingers one by one
on ink pad with little pressure and then placing the same on white
paper sheet. fingerprints of all fingers and thumbs of both the
hands were recorded (Figure 3)."** While for recording lip prints
participants were asked to colour their lips with dark colour lip
stick then a piece of cellophane tape was taken and placed on lips;
obtained lip prints were paste on white paper sheet (Figure 4)."

In this study; we aimed to carry out a comparative evaluation of After recording all details; different patterns were analysed with

palatal rugae, finger prints and lip prints in 3 consecutive the help of magnifying glass and marking pencil and compared

generations, in order to identify if these have any inheritance for repetition between generations. The data was analysed using

pattern. SPSS (Statistical Package for Social Sciences) 20.0 version. The
association between the variables was assessed using Chi-square
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Figure 2. Recording pattern of Figure 3. Recordingﬂnger prints.
palatal rugae.
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Figure 4. Recording lip prints.
On analysis, it was found that the pattern of palatal rugae and
finger prints have more similarity with maternal side i.e. 73.3%
and 66.7% respectively while repetition of lip print pattern show
paternal dominance (63.6%) (Chart 1).

33.3% lip prints were found to be repeated in 2 consecutive
generations and 40% in alternate generation. In siblings, around
20% lip print pattern were repeated while 26.6% lip print show no
repetition at all. Around 60% patterns of finger prints were
repeated in all 3 generations, 73.3% repetition was found in 2
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Figure 5. Analysis of different patterns.
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Chart 1. Comparison of frequency of repetition of lip print, finger print
and palatal ruage on maternal & paternal side.
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Chart 2. Comparison of repetition of palatal rugae, fingerprint & lip
print pattern.

consecutive generations as well as in alternate generation while
in siblings, 46.7% patterns were repeated. Pattern of palatal rugae
showed maximum (86.7%) repetition in all 3 generations, 93.3%
repetition was found in 2 consecutive generations as well as in
alternate generation; along with this siblings showed repetition of
60% palatal rugae pattern (Chart 2).

During analysis of different patterns Type 1 (40%) lip print, Loop
type (12.1%) finger print and Curved (10.2%) type palatal rugae
was more commonly found while Type V lip print (3.7%) Arch
pattern of finger prints (2.1%) and Bifurcated palatal rugae
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(3.4%) were found to be least common.
Discussion:

In our study we found 86.6% repetition in pattern of primary
palatal rugae, 60% repetition of fingerprints among all three
generations of family; 40% repetition of pattern of lip prints in
alternative generations and 33.3% repetition in 2 consecutive
generations. Mala et al in 2017 conducted a study to correlate
repetition of fingerprints, lip prints and palatal rugae in 3
consecutive generations of a family. They found that palatal rugae
showed 10% repetition, and fingerprints (especially thumbprints)
showed 30% repetition amongst the 3 generations while lip prints
showed 20% repetition amongst alternate generations.'

In our study palatal rugae pattern showed 73.3% resemblance
with maternal and 26.7% resemblance with paternal lineage.
Contrary to this; Burhanuddin et al in 2017 found palatal rugae
pattern based on lineage and concluded that pattern of palatal
rugae of a child showed 25% resemblance with father while 15%
with mother.’

Type 1 (40%) lip prints were common in our study while
Abarnalingam et al in 2019 found Type 2 lip prints more
commonly followed by Type 3.” This could be attributed to
geographical & racial diversity of study population.

In our study, loop pattern of finger prints were commonly
(12.1%) found. These findings were similar to Hassan Solhi et al
who in 2010 found maximum number (54%) of loop pattern in
fingerprints.’ Among the pattern of palatal rugae; curved (10.2%)
type of rugae was a common finding in our study. Contrary to this
Abarnalingam et al in 2019’ and Rani S. Thabitha et al in 2015
found wavy type of palatal rugae more commonly followed by
curved type; in their respective studies. This could again be
attributed to variation in the study population.

Conclusion:

Although palatal rugae, finger print and lip print patterns are
unique for every individual but there can be repetition of patterns
in consecutive generations. Palatal rugae and finger print pattern
show more similarities with maternal side while lip print pattern
have more similarities with paternal side. Among different
patterns of palatal rugae, fingerprints and lip prints curved type ,
loop pattern and type I lip prints were more commonly found
respectively while bifurcated rugae, arch pattern and type V
pattern were least common.

Hence, it can be concluded that these patterns are genetically
transferred and rugoscopy, dactyloscopy and cheiloscopy can
also be used for identifying link between generations.
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