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Background: Labial mucosa has elevations and depressions forming a pattern
called ‘Lip Prints’. Parents of patients with cleft lip &/or palate are known to have a
particular lip print pattern. Objectives: To analyze the various pattern of lip prints in parents
of CL(P) children and to compare these patterns with that of parents of unaffected
children and to analyze the significance of number of grooves present in the lip print of the
affected children’s parents. Methodology: The study included 15 subjects [study group-
parents with children having cleft lip &/or cleft palate) and 15 subjects (control
group-parents having children without cleft lip &/or cleft palate). The lip
prints of the subjects were obtained using the cellophane method and analysed using Suzuki
Tsuchihashi classification of lip prints. The data was subjected to Chi- Square test and
Student t-test. Results: A new O pattern was present in the study group. The groove count
was higher in the mothers’ than in the fathers’ prints. Conclusion: The new pattern was
present in the study group in a significant number of cases. The groove count was
significantly high in the study group.
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INTRODUCTION

Cleft lip and palate (CLP) is a common developmental
disorder with a prevalence ranging from 1:500 to 1:2000
worldwide.! This disorder requires a multidisciplinary
approach for management. Hence, prevention of this
developmental disorder and lowering its incidenceneeds to be
addressed more than its surgical repair. For this purpose,
identification of prone candidatesmust be done, which can be
achieved with the help of identifying a genetic marker in
inheritance of CLP.’

Lips are proved to have something that characterizes the
human being the same as fingerprints, which is the lip
prints.’In 1950, Le Moyne Synder first described lip prints
stating that wrinkles and cracks on the lips might identify
persons.’ Lip prints are normal wrinkles and cracks present in
the zone of transition of human lip, between the inner labial
mucosa and outer skin. Theseprints are unique for individuals,
as fingerprints andthey do not change during the life of a
person. There arevarious patterns of lip prints which can be
identified by cheiloscopy. This lip print pattern is the
anatomical character of the human lips, which becomes useful
in identification and diagnosis of congenital diseases and
anomalies.*>® Parents of patients affected with cleft lip &/or
palate have been shown to have a particular lip print pattern.

*Corresponding author: Karthik J Kabbur
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The study of lip prints in understanding the inheritance of
various congenital anomalies can therefore be a useful tool.
This provides a cost effective, noninvasive screening method
to evaluate the occurrence of clefts in the offspring . The
study of lip prints or cheiloscopy, in light of predicting the
occurrence of cleft lip and/or cleft palate can be a valuable tool
in tackling the psychosocial and therapeutic approach to this
common developmental deformity. Therefore, this study was
undertaken in order to verify if any relationship exists between
cleft lip and cleft palate and lip prints.

METHODOLOGY

This study was conducted on parents of cleft lip and/or cleft
palate patients who visited the out-patient departments of
Bhagwan Mahaveer Jain Hospital, Vasanth Nagar, Bangalore.
The sample size of this research work comprised of 15 subjects
for the study group (parents with children having cleft lip
and/or cleft palate) and 15 subjects for the control group
(parents having children without cleft lip and/or cleft palate ).

Inclusion criteria

Lip prints of parents with their children having cleft lip and/or
palate (for the study group) and Lip prints of parents with their
children without cleft lip and/or cleft palate (for the control

group)
Exclusion criteria

Any lesion or inflammatory state of lips or previous history of
surgery to lips and individuals with known hypersensitivity to
lipstick.
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Materials required

Dark coloured lipstick, Dark coloured lip liner, Lipstick
applicator brush, Petroleum jelly, Transparent cellophane tape,
Cotton wool, White coloured executive bond sheets,
Magnifying glass(figure 1).

Figure 1 Materials required for the study.

METHODOLOGY

The participants were positioned with lips relaxedwithout any
strain and the lip prints of the participantswere obtained using
the cellophane method.First, the lips of the subject were
cleaned thoroughly with sterile cotton. Petroleum jelly was
applied on the lips if the lips were dry as this would hamper
the uniform spread of lipstick. After about 2-3 minutes, excess
petroleum jelly was wiped off the lip surface using cotton
wool. The cellophane method of obtaining lip prints was used
in this study.

A folded piece of white bond paper was placed between the
lips, and the person was asked to press the lips gently against
the paper (figure 2). The lips of the subject were thoroughly
wiped off the lipstick colour after completion of the procedure
using cotton wool.

This procedure was repeated for each subject in the study and
control groups. The lip prints were repeated if the ones
obtained were not satisfactory.

Figure 2 Lip prints of various individuals obtained by cellophane method.

The lip prints were then visualized using a magnifying glass
and analysed according to the Suzuki & Tsuchihashi lip print
classification.(figure 3).

The classification of lip print patterns as proposed by
Tsuchihashi,[9] was followed which was [Figure 3]:

Type I: Clear-cut vertical grooves that run across the entire
lips.

TypI:: I’: Similar to type I, but do not cover the entire lip.

Type 1I: Branched grooves (branching Y -shaped pattern).

Type III: Intersected grooves (criss-cross pattern, transverse
grooves).

Type IV: Reticular grooves.

Type V: Undetermined (grooves do not fall into any of the
type -1V and cannot be differentiated morphologically).

Type I i.e., full vertical grooves and type I’ i.e., partialvertical
grooves (Tsuchihashi classification) were very difficult to
differentiate between each other, therefore were considered as

a single group in this study.
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Type I: Complete straight grooves.  Type I': Partial straight grooves.
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Type II: Branched grooves.

Type H1: Intersected grooves.
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Type IV: Reticular grooves. Type V: Undifferentiated y

Figure 3 different types of lip print patterns.

Analysis of each area was carried out by using lip pattern
classification given by Suzuki et al. (1968).
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Figure 4 Recently, Saad, 2005 identified type (O)
RESULTS

The data obtained was subjected to Chi-Square Test & Student
t-test and the Statistical Package for Social Sciences [SPSS]
was used to perform statistical analyses.The level of
significance was set at P<0.05.

A comparison of the fathers’ prints between the two groups
was done. The incidence of the different types on lip prints
according to the Suzuki and Tsuchihashiclassification in the
six different quadrants and the new type (type O) have been
tabulated. Type 2 pattern is mainly seen in upper right and
least in upper middle region. The o pattern seen in upper
middle region (Table 1).

Table 2 Comparison of mothers’ lip prints in two groups of
subjects

New
type
0(0%)

Group Typel TypelIl Type IIIType IV Type V

MP Control 3(12%) 14(56%) 2(8%) 1(4%) 1(4%)
UR Study 1326%) 8(16%) 1(2%) 2(4%) 1(2%) 0(0%)
MP Control 0(0%) 12(48%) 1(4%) 6(24%) 2(8%) 0(0%)
Study 5(10%) 9(18%) 6(12%) 4(8%) 8(16%) 10(20%)
MP Control 5(20%) 12(48%) 2(8%) 2(8%) 0(0%) 0(0%)
UL Study 7(14%) 12(24%) 3(6%) 12%) 6(12%) 0(0%)
MP Control 18(72%) 6(24%) 0(0%) 0(0%) 0(0%) 0(0%)
LR Study 15(30%) 10(20%) 12%) 12%) 12%) 2(4%)
MP Control 1(4%) 10(40%) 0(0%) 0(0%) 0(0%) 0(0%)
Study  12%) 3(6%) 1(2%) 6(12%) 10(20%) 2(4%)
MP Control 16(64%) 4(16%) 2(8%) 0(0%) 1(4%) 0(0%)
LL Study 7(14%) 13(26%) 3(6%) 0(0%) 9(18%) 2(4%)

p-value

0.004**

0.006**

0.020*

0.002%*

0.003**

<0.001**

Table 2: The more number of type 2 grooves are found in
upper right region and least in lower left in mothers group,
however the new o pattern are found in upper middle region.

Table 3 Comparison of fathers and mothers prints in the study

group
Group Typel Typell Typelll TypelIV TypeV New type P value
FP UR 12(24%) 24(48%) 0(0%)  0(0%) 1(2%) 0(0%) 0514
MP UR 13(26%) 25(50%) 1(2%) 2(4%) 1(2%) 0(0%) ’
FPUM 3(6%) 13(26%) 3(6%) 3(6%) 7(14%) 12(24%) 0.799
MP UM 5(10%) 8(16%) 6(12%) 4(8%) 8(16%) 10(20%)
FPUL 5(10%) 1938%) 12%) 12%)  3(6%) 4(8%) 0294
MP UL 7(14%) 21(42%) 3(6%) 1(2%) 6(12%)  0(0%) ’
FPLR 16(32%) 19(38%) 3(6%) 0(0%)  4(8%) 1(2%) 058
MP LR 15(30%) 20(40%) 1(2%) 1(2%) 1(2%) 2(4%) ’
FPIM 0(0%) 20(40%) 4(8%) 8(16%) 7(14%)  2(4%) 0264
MPLM 1(2%) 27(54%) 1(2%) 6(12%) 10(20%) 2(4%) ’
FPLL 14(28%) 17(34%) 2(4%) 0(0%) 6(12%)  0(0%) 0388
MPLL 7(14%) 16(32%) 3(6%) 0(0%) 9(18%)  2(4%) )

Table 1 Comparison of fathers lip prints in two groups of
subjects
Group Typel Typell Typelll TypeIV TypeV New type p-value
epUR Control  520%)  9(36%)  1(4%)  00%) 1(4%)  00%) | 4e3
Study  12(24%) 24(48%) 0(0%)  0(0%) 12%)  0(0%) :
ppum Control  00%)  4(16%)  1(4%)  4(16%) T(28%)  0(0%) oo,
Study  3(6%) 13(26%) 3(6%)  3(6%) 7(14%) 12(24%)
ppuL Comtrol  1(4%)  8(32%) 3(12%) 0(0%) 1(4%)  0(0%) a0
Study  5(10%) 1938%) 12%) 1Q%) 3(6%)  4(8%) :
Control  6(24%)  8(32%) 1(4%)  0(0%) 2(8%)  0(0%)
FPIR “gody  1632%) 19038%) 3(6%) 0(0%) 48%)  10%) %7
Epry Control  1(4%)  11(44%)  00%) 3(12%) 3(12%)  0(0%) (s
Study  0(0%) 20(40%) 4(8%) 8(16%) 7(14%)  2(4%) :
pppp Control  5(20%) 10(40%) 0(0%)  0(0%) ~ 0(0%)  0(0%) oo
Study  14(28%) 17(34%) 2(4%)  0(0%) 6(12%)  0(0%) :

Table 1:The incidence of the different types on lip prints
according to the Suzuki and Tsuchihashi classification in the
six different quadrants and the new type (type O) have been
tabulated — type 2 pattern is mainly seen in upper right and
least in upper middle region. The o pattern seen in upper
middle region.

A comparison of the mothers’ prints between the two groups
was done. The incidence of the different types on lip prints
according to the Suzuki and Tsuchihashi classification in the
six different quadrants and the new type (type O) have been
tabulated [Table 2]. The more number of type 2 grooves are
found in upper right region and least in lower left in mothers
group, however the new o pattern are found in upper middle
region.(Table 3).

Table 3: A comparison of fathers’ and mothers’ prints in study
group was done and the results are tabulated- the o pattern are
found more in upper middle region.

A comparison of groove count per centimetre between fathers’
and mothers’ prints in the study group was also done. The
results have been charted. Groove count is found more in
mothers than fathers group (Table 4).

Table 4 Comparison of groove count per centimetre in
mothers’ prints in the study group in CL, CP & CLP

Both CL &

MGC CL only CP only CP p-value
UL 11.91+1.75 94451 11.2942.39 0.082
LL 10.2842.50  8.44+1.78 9.40+1.36 0.102

Table 4 Comparison of groove count per centimetre in fathers’
prints in the study group in CL, CP & CLP

FGC CL only CP only Both CL & CP  p-value
UL 10.54+3.41 9+2.49 10.35£2.11 0.37
LL 9.9841.65  9.85+2.47 9.82+1.77 0.973

Table 4: Groove count is found more in mothers than fathers
group. Groove count is found more in mothers than fathers

group.
DISCUSSION

Various investigators have discussed the use of lip prints in
other fields like inheritance of congenital anomalies and
diseases. Afaf et al., have explained the mode of inheritance of
lip prints.Whorl lip patterns can occur on the upper and/or
lower lips. An upper lip whortl is a single, circular pattern of
grooves centred on the midline of the upper lip. Lower lip
whorls are circular patternslocated on the left and/or right of
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the lower lip midline. Whorls were first noted by Hirth and his
colleagues. They observed that the frequency of whorls on the
lower lip increased with non-syndromic CL/P patients and
their families '°. Therefore, studying in depth and establishing
further facts and truth in lip prints not only in forensic
odontology but also in better understanding various congenital
anomalies and diseases is necessary ''.

In the present study, a new pattern of lip prints called the
“whorl” or “O” pattern was also noted in the study group as
previous study. These whorl pattern was absent in the
individuals belonging to control group which suggests their
presence as a marker for genetic inheritance of cleft anomalies.
The study conducted by Saad et al. found more whorl pattern
in mothers as compared to fathers. This might be due to the
inequality of the samples in their study, i.e., 30 fathers and 32
mothers were included whereas in our study, the presence of
whorl pattern is more in fathers. However, similar results are
showed in the study conducted by Ravath et al.'* had the
presence of whorl pattern more in fathers.

Another factor which might explain the difference in the
results with the previous studies is that direct digital
photography of the participants’ lips was used to obtain the lip
prints in the study by Saad er al., whereas the cellophane
method wasfollowed in the present study as used by Saujanya
et al.” In a study conducted by Saujanya er al. in 2016
conducted among South Indian population, wherein Type II
followed by Type O were significantly higher in both mothers
and fathers of children with CLP.

In this present study the groove count is more in cleft lip than
cleft palate alone. Least groove count is observed in cleft lip
and palate patients parents. This may suggested that influence
of groove counts on cleft lip and palate occurrence.

CONCLUSION

e The type 2(branched) pattern are more seen on cleft
lip and palate patients parents than control groups.

e  The presence of O pattern in the study groups and its
total absence in the control group clearly suggests its
importance as a genetic marker for inheritance of
CLP.

e The number of groove will give the prediction of
incidence of cleft lip and palate.

e  The lip prints are now beginning to prove themselves
as an useful tool for preliminary investigations into
conditions with a suspected genetic basis.

e Determining the relative risk of cleft lip and palate on
the basis of lip prints as genetic background may be
useful for genetic counseling, educate the patients for
the future preventive measures.
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