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ABSTRACT

Cheiloscopy is a human identification technique that consists of studying the lips and their characteristics,
such as their thickness, the arrangement of the labial commissure, the position of the grooves and their
classifications, as well as recording the impressions produced by them on various supports. Lip
augmentation with hyaluronic acid (HA) fillers has become very popular in recent years, especially since
facial harmonization was included as a dental specialty. The aim of this study was to verify whether lip
fillers with HA have implications for cheiloscopic studies, by means of a clinical case report. A 37-year-old
female patient with leukoderma took part in the study. Photographs were taken and measurements of lip
thickness, lip commissure layout and lipstick impressions were taken before the lip filler, 15 days after the
application of 1 ml of HA and 15 days after the full 2 ml of HA filler. The results of the study suggest that lip
filling with HA can interfere with the cheiloscopic method, as there was a change in the architecture of the
lips, the layout of the labial commissure, improved contour, cupid's bow and filter, with a significant change
in the thickness of the upper and lower lips of approximately 42% in relation to the previous volume. As for
the pattern of the lip furrows, there was no change in the designs, however, the quality of the lip
impression was affected due to the effect produced by the HA.
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INTRODUCTION

Dental forensic identification can be
established by combining scientific methods
that make the identification process secure.

The Forensic Dentist can therefore use

cheiloscopy as an additional tool in criminal
investigationsl’z. This technique consists of
studying the lips and their characteristics,
such as their thickness, the arrangement of

the labial commissure, the position of the
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grooves and their classifications, as well as
recording the impressions produced by
them on a given substrate®.

The biological characteristics of
human lips were first described by Fisher in
1902. In 1930, through the studies of Diou
de Lille, the lip grooves and their
impressions were considered useful in
criminology. Two years later, Edmond
Locard, known as the “father of
criminology”, recognized the importance of
cheiloscopy. It wasn't until 1950 that the
concept of human identification using lip
furrow impressions was suggested by Le
Moyne Snyder’*. Since then, many
classification methods have been
developed to establish this technique as
evidence for human identification. However,
in 2013, the methodology proposed by
Suzuki and Tsuchihashi (1974) was
recognized as a standard system by the
National Standard Institute/National
Institute of Standards and Technology
(ANSI/NIST) revised by the ITL-1-2011
dental standard®°.

The anatomy of the labial folds is of
a permanent and unalterable nature. Its
formation begins in the 6th week of
intrauterine life and rarely undergoes
alterations, resisting many aggressions
intact, including herpetic lesions. However,
the cheiloscopic method can be unfeasible
in cases of scars left by burns or surgery“.

Although the design of these prints
is immutable, their use as an identification
technigue is more significant in criminal
investigations, in the comparison of recent
prints, visible or latent, left on objects or
belongings at the scene of crimes, because

due to the changes that these prints can

undergo with aging, this method presents
classification difficulties to be used as a
standardized identification method®.

The lips play an important role in
the aesthetic perception of the face, their
definition and size providing connotations of
youth, sensuality and beauty’. With the
ageing process, the upper lip loses muscle
volume, and the connective tissues
weaken, resulting in a less prominent
philtrum, decreasing the vertical height of
the lip and leading to its inversion in the oral
cavity. These changes in volume, together
with actinic and elastic changes, also
produce perioral wrinkles®. Therefore,
restoring this lost volume has been gaining
ground in orofacial aesthetics and lip
augmentation with hyaluronic acid (HA)
dermal fillers has become very popular in
recent years”®.

HA is a polysaccharide, basically a
glycosaminoglycan, formed from the
repetition of disaccharide units of N-acetyl-
D-glucosamine and D-glucuronic acid, and
is naturally present in our bodies’. Lip filling
with HA is a minimally invasive technique
that consists of applying HA to the lips
using a syringe in order to fill them. The
filler restores fullness to the lips, restores
lost contour and even reshapes specific
points on the upper lip or both®. There is
also a moisturizing effect, due to its ability
to absorb water, which is beneficial for
ageing tissue®.

It can be seen that lip thicknesses
change as a result of this aesthetic
procedure. Studies have shown that the
application of HA to the lips leads to tissue
maturation and confirm the ability of HA to

reorganize and integrate the extracellular
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matrix after 6 months™. HA injection
effectively increases lip fullness by up to 6
months and its effect can last up to 12
months among most treated patients™.

In this sense, considering that lip
filling with HA can influence the method of
identification through cheiloscopy, the aim
of this study was to evaluate the
morphological characteristics of the lips
before and after filling with HA and the
implications of this procedure for
odontolegal identification, in order to verify
the reliability of the cheiloscopic method as

a forensic tool.

CASE REPORT

A 37-year-old female patient with
leukoderma, whose main complaint was the
aesthetics of her lip. She reported low lip
volume and dryness with the formation of
perioral lines. On systemic assessment, the

patient was in good health, with no history

Cheiloscopy x lip augmentation with hialuronic acid

of disease or trauma to the facial region, no
lip scars or history of infection by the oral
herpes  simplex virus that would
contraindicate the procedure. This study is
a clinical case report in which the lip filling
procedure was carried out with a total of 2
ml of HA. The volunteer in this study agreed
to take part and signed a consent form for
the use of her image and voice.

Data was collected at three
different times: before the procedure, 15
days after the first filling session with 1 ml
and 15 days after the second filling session
with 1 ml of HA. The filling was divided into
two stages, with an interval of 30 days
between the sessions, in order to safely
inject HA and avoid complications such as
arterial embolism, venous occlusion and
consequent tissue necrosis. We waited 15
days between injections due to the time
needed for tissue repair and reduction of

post-filing edema — Figure 1.

Day 1

o [nitial
photography
e Lip thickness

¢ Photography

after 1 ml HA
e Lip thickness
measurements

e Collectedlip
prints

measurements
¢ Application of
1 mlHA

15 days

e Final

e New

application of photography
1 ml HA e Lip thickness
measurements
e Collected lip
prints

Figure 1. Data collection flowchart.

To analyze the results,
measurements were taken of lip thickness,
lip commissure layout and lipstick
impressions before filling, after applying 1
ml of HA and after completing 2 ml of filling
with HA.

Lip thickness measurements were

taken using a compass with dry tips and a

millimeter ruler. The following anatomical
points were used as reference points: the
upper lip was measured with one end of the
compass at its upper margin, at the level of
the labial cord, and the other end of the
instrument at the buccal rima, in the center
of the sagittal midline; the lower lip was

measured at the buccal rima and the lower
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margin of the labial cord, based on the
sagittal midline. Lip thickness was classified
according to the study by Utsuno et al.,
2005":

a) Thin or slender lips: the
mucous membrane of the lip is
barely visible, measuring less
than 8 mm.

b) Medium lips: larger area of
visible lip mucosa, rounder lip
vermilion region, with thickness
varying between 8 and 10 mm.

c) Thick or very thick lips: high
amount of visible mucosa,
thickness greater than 10 mm.

d) Mixed lips: the classification of
the upper component differs
from the lower: the upper

component is less thick than

the lower or vice versa.

54
Figure 2. Initial photo of the case. Lip
thickness  measurements  (white line).

Collection of the labial commissure pattern
(black line).

To analyze the pattern of the labial
commissure, the participant was positioned
with the Frankfurt plane parallel to the
ground, with her lips sealed, and then two
photographs were taken: one from a
distance and the other close-up, using a

high-resolution digital camera. The labial

commissures were classified using the
photographs according to the criteria
proposed by Santos (1967) cited by Barros
et al. (2006)", by taking their arrangement
in relation to a line drawn perpendicular to
the labial midline, tangent to the upper
labial tubercle. According to this
arrangement, the labial commissures are
divided into three groups: raised, horizontal
or lowered.

The impression of the lips was
taken using an individual lipstick sample.
After staining the entire lip volume, the
lipstick was left to dry for approximately two
minutes and then a lip impression was
made on a white cardboard backed up by a
glass plate. The impression was taken with
the lips sealed and relaxed, pressed lightly
in a rolling motion from left to right against
the cardboard™. Transparent adhesive tape
was used to protect the lip print and prevent
traces from being lost.

Next, lip fillers with HA were applied
by a suitably qualified professional. This
aesthetic procedure was paid for by the
research participant/volunteer.

All the impressions were analyzed
using a magnifying glass or photographic
magnification by a single examiner trained
for the study. To analyze sulcular types, the
lip impression was divided into four
guadrants - upper right, upper left, lower left
and lower right - and eight sub-quadrants.
The sulcular types were classified based on
the pattern of grooves obtained from the lip
impression on cardboard, using the method
proposed by Suzuki and Tsuchihashi
(1974)", shown in table 1.
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Table 1. Classification by Suzuki and Tsuchihashi (1974)".

LINE TYPE SYMBOL DESCRIPTION
Complete Vertical I Lip grooves that run vertically across the lip and cover its entire
Line length.
Incomplete Vertical I Vertical lip grooves that do not cover the entire length of the lip.
Line
Bifurcated line I Lip grooves that branch or bifurcate along the path.
Intersecting Line | Lip grooves that intersect, adapting to the shape of a quotation
mark.
Reticular Line \ Lip grooves that are organized producing various crossings,
giving a net-like appearance.
Line with irregular \% These are labial grooves which, morphologically, are not
pattern included in any of the designations described above.

The facial analysis showed that the
patient had thin lips with well-marked
sulcular lines, a barely visible lip mucosa
and dental exposure with relaxed lips. The
mucocutaneous junction of the upper and
lower lips, the area that ensures the contour
of the lips, was not very evident. The lip
filter and the area known as the cupid's bow
were not well defined (Figure 2). The labial
commissure was classified as lowered.
After measuring the upper and lower lip
thicknesses, it was possible to characterize
them, according to their maximum width, as
thin or thin lips, the measurement of which
was less than 8 mm in both.

After the lip filling procedure with
HA, there was an improvement in lip
contour and volume, with a gain in
projection. Lip thickness increased by 3 mm
for each lip, the upper lip measured 9 mm
and the lower lip measured 10 mm, being
classified as medium lips with a larger area
of visible mucosa compared to the previous
situation. The vermilion region of the lip
became rounder and projected forward, the
cupid's bow was outlined and the filter was
more prominent. The lip commissure has
gained support, changing its position to the
type classified as horizontal. The lips
looked hydrated and the furrows were less

evident (Figure 3).

The lip prints were compared using
a magnifying glass and photographic
magnification. Two impressions from each
moment were used for better comparison.
For all stages, the general shape of the
drawing, number of grooves between two
homologous points, coinciding points and
accidental particularities were analyzed,
considering the most prevalent type in each
subquadrant, using the classification of
Suzuki and Tsuchihashi (1974)'. Before
the procedure, the predominant line types
were the complete vertical line type and the
bifurcated line type (Figure 4).

After filling, there was no change in
the pattern of sulcular lines. However, some
guadrants were classified as incomplete
vertical lines at both times (Figures 5 and
6).

DISCUSSION

The results of this study
showed that filling with HA caused changes
in the architecture of the upper and lower
lips, with alterations to the layout of the
labial commissure, cupid's bow, philtrum
and a significant change in lip thickness,
with an increase of approximately 42% in

relation to its previous volume.
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Figure 3. Final appearance 15 days after the first session of 1 ml of HA (A). Final appearance 15

days after the second session of 1 ml of HA (B).
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Figure 5. Lip impressions after the first HA filling session.
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Figure 6. Lip impressions after the 2nd HA filling session.
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Studies show that a reduction in lip
volume is associated with signs of ageing
such as widening of the upper lip skin and a
reduction in its thickness, inversion of the
vermilion of the lower lip, ptosis of the lip
commissure, erasure of the filter, and
consequently the appearance of perioral

wrinkles®*®

. In addition to ageing, genetics,
sun exposure and repetitive muscle spasms
of the orbicularis oris of the mouth produce
angular, radial and vertical lines of the
perioral lines'’. Lip augmentation with HA is
used to improve the dimensional
relationship of the lips with the patient's
face, increase the height of the vermilion,
soften perioral lines and wrinkles, adding
volume and creating projection, as well as
reducing excess dental exposure®®, verified
in the clinical case reported.

Regarding lip contour, a study
involving 200 volunteers showed that lip
contour is unigue to each individual and
does not change over time, concluding that
the lip contour pattern can be used for
personal identification in the forensic area™.
On the other hand, in the case presented,
in addition to volumizing the lips, the HA
filler significantly altered the lip contour,
showing that performing  aesthetic
procedures on the lips compromises the
reliability of the cheiloscopic method,
making it unfeasible to use in these cases
of identification by its contour pattern.

For the study of lip prints, the
anatomical area to be analyzed is the so-
called vermilion zone of the lip, which
corresponds to the area of the mucosa with
a thin epithelium and a thin layer of keratin,
well vascularized and devoid of dermal

appendages with few sebaceous glands

Cheiloscopy x lip augmentation with hialuronic acid

that are covered by lines and grooves that
determine the lip pattern®. With regard to
the design of the sulcular lines, some
sextants remained the same as the
previous impression. The predominant
patterns were complete vertical lines and
bifurcated lines, which after filling were
classified as incomplete vertical lines. One
of the explanations may be related to the
presence of HA, since it eliminates some
expression lines and attracts water
molecules, inducing the formation of the
patient's own collagen, allowing local
support and hydration of the treated

tissue'™*?

. In the case reported here, there
may have been a reduction in the labial
furrows due to the effect of HA on the
reorganization and integration of the tissue
matrix.

On this point, Segui et al. (2000)*
state that one should not find exact
matches in the absolute dimensions
between two lip impressions, since they can
derive from the same lip and yet not
coincide, either because of the pressure
with which they were produced, or because
the lip has increased in size due to growth
or fat. The change found in the study can
also be attributed to the mobility of the lip,
which means that the same person
produces different impressions depending
on the pressure used to record the

impressionzz_24

. In addition to the pressure
applied, the amount of lipstick used to make
the impression is another factor that affects
the quality of the lip impression for
comparison purposes®.

Another  problem related to
cheiloscopic analysis is subjectivity, which

requires attention to classification and the
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collection of lip print information and lip
analysis by the same examiner® and that
they receive adequate training to acquire
the competence and experience necessary
to identify the lip printz. In this study, the
analyses were carried out by the same duly
calibrated examiner.

Several studies have recognized
the uniqueness of cheiloscopy and, through
a systematic review of current literature, the
authors concluded that cheiloscopy is an
effective, fast and low-cost technique for
use in human identification. Its use is
limited in cases where there is an advanced
state of putrefaction, carbonization or when
the labial region has some pathological
condition, and there is no evidence of
identification in relation to gender or
hereditary characteristics®®. No studies
were found investigating the interference of
lip fillers in the method. This study reflects
the need for more studies to verify the
implication of HA in cheiloscopic analysis
and confirm its applicability in the forensic

environment.

RESUMO

CONCLUSION

The results suggest that lip filling
with HA can interfere with the cheiloscopic
method, since there was a change in the
architecture of the lips, in the arrangement
of the labial commissure, improvement in
the definition of the contour, cupid's bow
and filter, with a significant change in the
thickness of the upper and lower lips. As for
the pattern of the lip grooves, there was no
change in the designs, however, the quality
of the lip impression was affected due to
the effect produced by the HA. Further
research is needed to investigate the
influence of lip fillers on the cheiloscopic
method and to prove their reliability in

forensic practice.
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A queiloscopia € uma técnica de identificagdo humana que consiste em estudar os labios e suas
caracteristicas, como a espessura, a disposicdo da comissura labial, a posicdo dos sulcos e suas
classificagcdes, bem como o registro das impressdes produzidas por eles em varios suportes. O aumento
dos labios com preenchedores de acido hialurénico (AH) se tornou muito popular nos ultimos anos,
principalmente apés inclusdo da harmonizacao facial como especialidade odontoldgica. O objetivo deste
estudo foi verificar se o preenchimento labial com AH tem implicagcdes no estudo queiloscopico, por meio
de um relato de caso clinico. Paciente do sexo feminino, 37 anos, leucoderma, participou do estudo. Foi
realizado o registro fotografico e tomadas as medidas de espessura labial, disposicdo da comissura labial
e obtencdo das impressdes labiais com auxilio de batom, antes do preenchimento labial, 15 dias apos
aplicacdo de 1 ml de AH e 15 dias apds completos 2 ml de preenchimento com AH. Os resultados do
estudo sugerem que o preenchimento labial com AH pode interferir no método queiloscépico, pois houve
alteracdo da arquitetura dos labios, da disposi¢cdo da comissura labial, melhorou contorno, arco do cupido
e filtro, com mudanca significativa na espessura dos labios superior e inferior de aproximadamente 42%
em relacdo ao volume anterior. Quanto ao padrdo dos sulcos labiais, ndo houve alteracdo nos desenhos,
no entanto, a qualidade da impresséo labial foi afetada devido ao efeito produzido pelo AH.

PALAVRAS-CHAVE
Odontologia legal; Acido Hialurénico; Labio.
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