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ABSTRACT

Background: Palatal rugae are ridges or striations in the anterior part of hard palate behind the incisive papilla.
They are formed during third month of intrauterine life and these ridges are distributed on both sides of the
median palatal raphe. At birth, the palatal rugae are complete, with the typical shape, length, width, prominence,
position, and orientation creating a unique pattern for each person. Palatal rugae are utilized as reference points
to measure teeth migration during orthodontic therapy. These rugae are important parameters in the
assessment of stability during and after orthodontic treatment. Palatal rugae provides us a reference plane

necessary for model analysis and in mini implant placement procedures.
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INTRODUCTION

Palatal rugae are formed during third month of
intrauterine life and undergo few morphological
changes in their anatomical pattern, in length as a
result of normal palatal growth.! Transverse
palatine folds or palatal rugae are asymmetrical and
irregular elevations of the mucosa in the anterior
third of the palate, arranged in a transverse
direction from the palatine raphe located in the
mid-sagittal plane. At birth, the palatal rugae are
complete, with the typical shape, length, width,
prominence, position, and orientation creating a
unique pattern for each person. Its development
and growth are mutually controlled by epithelial
mesenchymal interactions, where specific extra
extracellular matrix molecules are spatiotemporally
expressed during development.?2 These ridges are
distributed on both sides of the median palatal
raphe.

MATERIALS & METHODS

A detailed search in the data base of PubMed,
Cochrane Library and Medline was done. The search
terms included were palatal rugae/ rugae/

reliable/stable/analysis in various combinations.
The data was scrutinized and structured
chronologically and hierarchy of methods of
analysing rugae has been described.

DISCUSSION
Anatomy of palatal Rugae

Palatal rugae are also referred as ‘plicae palatinae’.3
The first rugae are distinguished in human embryos
of 32mm Crown rump length(CRL) next to the
incisive papilla and in pre natal stage they are
relative prominent. Physiologically, the palatal
rugae are involved in swallowing and help to
improve the relationship between food and taste
receptors in the dorsal surface of the tongue. Form,
layout and characteristics are not affected by the
eruption of teeth or their losses. ¢ Palatal rugae
forms elevations more or less prominent and take
various configurations. Its design and structure are
unchanged and are not altered by chemicals, heat,
disease or trauma. Even if palatal rugae are
destroyed, they are reproduced on same site
(Almedia et al 1995). 5 As early as 1955, Lysell
suggested that the palatine rugae might possess
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unique characteristics that could be used in
paternity identification. The number of rugae on
each side of the palate varies between three to five
per side. The palatine rugae does not extend beyond
the anterior half of the hard palate, and they never
crosses the midline

Various Patterns of Palatal Rugae:
DA silva 25 classification for rugae pattern Table 1

Table 1; Showing different types of rugae pattern.

Types Rugae types

Type 1 Line /
Type 2 Curve 3
Type 3 Angle 4
Type 4 Circle o
Type 5 Wavy

Type 6 Point -

Various anatomic landmarks used to assess the
palatal rugae. (Fig 1)

a)Antero-posterior measurement of rugae

The antero-posterior distance between 1st and 2nd
2nd and 3rd patalal rugae are measured of both right
and left side.

b) Median palatal raphe to number of rugae

The number of rugae present either side of the
midplane are measured.

) Transverse width of the rugae

The bilateral transverse width of the rugae is
measured for each palatal rugae’s.

d) Vertical dimension of the rugae

The vertical dimension of each palatal rugae is
measured of both right and left side of the median
palatal plane.

Naidu V et al.

e) Area of the rugae

The surface area of each palatal rugae is measured
of both right and left side of the median palatal
plane

Fig 1: Various anatomic landmarks used to
assess the palatal rugae

Vertical dimension of rugae

Analysis of Palatal Rugae

There are various methods used for assessing
palatal rugae pattern. Based on pattern a) Antero-
posterior measurement of rugae, b) Median palatal
raphe to number of rugae, c) Transverse width of
the rugae, d) Vertical dimension of the rugae and f)
Area of the rugae. These parameters can be
assessed by both manually and digitally by various
methods.

Photographic assessment

Intra oral photographs were taken with dslr digital
camera. The custom made external attachment was
attached to camera to standardize all photographs.
softwares like (PRCS-Palatal rugae comparision
software) can be used for analyzing rugae pattern.

Other photographic methods like dental casts were
numbered and then photographed using a standard
digital camera. Photographs were taken ensuring
that the camera was perpendicular to the dental
casts and that the distance between the camera and
the dental casts was always the same; furthermore,
two rulers were placed on each side of the casts, to
check for possible distortions The first, second and
third rugae in both sides of the palate were
analysed and measurements are done.

41



Journal of Research and

Advancement in Dentistry
Tracing of palatal rugae and assessment in
AUTOCAD and Image analyzer softwares.

The rugae patterns on the models are traced with
0.3mm lead pencil with matte acetate sheets and
overlapped with graph sheets, scanned in flatbed
scanner and measured in autocad or image analyzer
softwares.

3D scanning of the palatal rugae

Various 3D scanning methods like OrthoCAD™,
Ortho Insight 3D™,iTero® scans, is used for
scanning of models and measuring the palatal
rugae.

Superimpositions of dental models on digital
imaging

The lateral cephalograms of each subject were
scanned in a flatbed scanner. Maxillary casts of each
subject were scanned with a 3-dimensional laser
scanner. Directly on the dental casts the first,
second, and third right rugae from the incisal edge
of the maxillary right central incisor were measured
with a pair of compasses and transferred to the
contour of the median palatal plane of the digital
casts, and then we superimposed this contour with
the marked rugae on the palatal contour of the
scanned lateral cephalogram.

Hierachy of Methods for Palatal Rugae Analysis

Naidu V et al.

3D scanning and direct
measurement with software’s

Manual measurements of dental
models

Digital measurements by softwares
and digital imaging of models

Manual measurement of digital
images of models

Significance of Palatal Rugae

Palatal rugae are utilized as reference points to
measure teeth migration during orthodontic
therapy®. These rugae are important parameters in
the assessment of stability during and after
orthodontic treatment. 7 Palatal rugae provide us a
reference plane necessary for model analysis and in
mini implant placement procedures. 8 Summary of
studies present till now were scrutinized and

arranged chronologically in Table 2.

Table 2: Summary of studies showing significance of Palatal rugae.

Author Study

Conclusion

Stability of rugae patterns in The third medial rugae appeared to be
Marco Antonio Almedia normal and patients treated with suitable anatomic points for the

et.al,, 19955

L’'Tanya J. Bailey et.al., 19967 Stability of palatal

headgear or functional appliances  construction of stable reference planes for

longitudinal cast analysis.

rugae in Transverse width of the third rugae appear

extraction and non-extraction to be stable landmarks for the construction

cases of orthodontic

treated of anatomic reference points in longitudinal

patients cast analysis.
Brent R. Hoggan etal, Assessed palatal rugae during Rugae landmarks can be used reliably as
2001° antero-posterior tooth movements cephalometric superimpositions to assess
by cephalometric = antero-posterior molar movements.
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Abdel-Aziz HM, et.al., 200110

Janalt Damstra et.al., 200912

D. Shukla et.al., 20112

Jan Hourfar et.al., 20148

V Deepak et.al-201416

Susana Braga et.al., 20151

Priyanka Kapoor and Ragini
Miglani'”

Ayman G. Mustafa

et.al-201518

Alka Banker et.al-20161°
Xiu-Ping W et.al., 20173

Jonathan Sandler etal,

20176
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superimpositions

Stability of the palatal rugae before
and after orthodontic treatment in
adult egyptian patients

The antero-posterior transverse
changes in the positions of the
palatal rugae after rapid maxillary
expansion

The stability of palatal rugae
before and after orthodontic
treatment

The stability of the most distal
(third) palatal rugae and bone
availability, for safe insertion of
orthodontic mini-implants (OMIs)
in the anterior palate.

Palatal rugae pattern in

orthodontic treated cases

The palatal rugae patterns pre and
post orthodontic treatment.

Stability of palatal rugae in
transverse dimension in
adolescent patients with

mid-palatal expansion

Morphometric changes that occur
in palatal rugae during orthodontic
treatment

The quantitative and transverse
changes in the position of palatal
rugae after palatal expansion

The accuracy of a digital image
system in matching palatal rugae
before and after orthodontic
treatment

To test the precision of the 3D
scanner and to compare it with
measurements from cephalometric

Naidu V et al.

The lateral third rugae points can be used as
reference points for cast superimposition.

The medial aspect of the third rugae cannot
be considered as stable reference landmark
when RME is performed.

Third palatal rugae the most
immutable overs the persons life and hence
could be used as a reference to evaluate the
changes in teeth positions during
orthodontic treatment.

were

The position of the third palatal rugae
remained stable during orthodontic
treatment and bone availability also
remained adequate.

Orthodontic treatment has impact on the
stability of palatal rugae so investigator
should be aware of that fact when analyzing
for identification reasons

That the first right rugae had significant
differences in size before and after the
treatment suggesting that, in females,
palatal rugae morphology is a better marker

that palatal rugae length.

That there study does not support stability
of medial and lateral rugae points of 2nd
and 3rd primary rugae for forensic
identification in individuals treated with
mid palatal expansion.

Orthodontic treatment induces various
morphometric changes in the palatal rugae

patterns.

There is stability of the palatal rugae with
its respect to its number but not with
respect to its position.

The palatal rugae are morphologically
diverse, but these changes do not greatly
influence the individual identification.

The medial end of the third rugae and the

palatal vault was the most stable points
from which tooth movement can be
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radiographs

following rapid
expansion.

Jagadish Hosmani?!

population
Mahnaz Sheikhi22

Comparision of palatal
pattern Indian and

Assessment of palatal

Naidu V et al.

measured

The instability of palatal rugae Palatal rugae were altered by RME in all
maxillary dimensions in both linear and angular

measurements, almost equally on right and
left sides and average linear changes were
about 1 mm.

rugae They found difference among two
Tibetan population in palatal rugae pattern

rugae Palatal rugoscopy was not a reliable method

pattern for sex and ethnicity to classify the sex of an individual and to

identification in
population
Sonya M.S. Azab 23

iranian = differentiate between different racial

subsets
There study showed a specific rugae pattern

Patterns of palatal rugae in the in adult Egyptian population when

adult Egyptian Population

Surekha R, Koneru Anilaz4

Assessment of palatal

compared to the patterns in other
populations.

rugae They found  statistically  significant

patterns in Manipuri and Kerala association between the shape of the rugae

population,

CONCLUSION

The first and second rugae are not stable or reliable.
The transverse dimensions of the third palatal
rugae are stable and reliable landmarks in
extractions cases but medial points of third rugae
are not stable in rapid maxillary expansion cases.
There is significant difference in rugae pattern
among various populations. Also the treatment
rendered alters the rugae pattern hence there is
need for further area and volumetric
assessment/evaluation of the palatal rugae pattern.
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