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Abstract
Introduction: There is growing research interest in determining whether a correlation exists be‐
tween palatal rugae and skeletal malocclusion. This study aimed to assess and compare the pattern
and number of palatal rugae, and the shape of the incisive papilla, among patients with different
sagittal skeletal relationships visiting the Department of Orthodontics, Dayananda Sagar College of
Dental Sciences, Bengaluru. Methods: In this cross‐sectional prospective study, 159 subjects (age
range, 10–22 years) were divided into three equal groups (n = 53 each) based on the ANB angle
measured on lateral cephalometric radiographs: Class I (ANB 0°–4°), Class II (ANB > 4°), and Class
III (ANB < 0°). Maxillary dental casts were digitized with an intraoral scanner (Prime Scan AC, Con‐
nect 5.2 software) and exported as STL files. The shape of the palatal rugae was assessed with the
modified Thomas and Kotze classification, and the shape of the incisive papilla was assessed with
the Ortman and Tsao classification, using Paint 3D software; the number of palatal rugae (primary
and secondary) was assessed with the Lysell classification using Meshmixer software. Chi‐square
and Kruskal‐Wallis tests were used for statistical analysis (α = 0.05). Results: There were no sta‐
tistically significant differences among the three sagittal skeletal groups in the number of primary
or secondary palatal rugae on either side (P > .05), or in the shape of the incisive papilla (P = .57).
Wavy and Curved rugae patterns were the most common primary rugae patterns in all three groups,
whereas Annular and Unification patterns were the least common. Pear‐shaped incisive papillae
were themost common shape in all three groups. Conclusions:Wavy andCurved rugae patterns pre‐
dominated in all sagittal skeletal malocclusion groups, and primary rugae outnumbered secondary
rugae clinically, although this difference was not statistically significant. Pear‐shaped incisive papil‐
lae were the most common configuration across groups. No statistically significant association was
found between palatal rugae pattern/number or incisive papilla shape and sagittal skeletal maloc‐
clusion type, suggesting that palatal rugae are more useful for individual identification than for
malocclusion prediction.
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1 INTRODUCTION

The anterior portion of the palatal mucosa has a series of transverse
ridges called palatal rugae (plica palatinae transverses). These structures
are located behind the incisive papilla, on either side of the median
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palatal raphe, and range in number from four to six on each side.1,2

Their growth and development are controlled by interactions between
epithelial and mesenchymal cells, and they first appear toward the third
month of intrauterine life from the connective tissue covering the pala‐
tine process of the maxilla. 2,3 The rugae are already organized with a
typical orientation pattern at birth, and each individual acquires the fi‐
nal feature shape during adolescence. Although their size may change
with growth of the palate, their shape is maintained once growth is
complete. 4 There is growing research interest in determining whether a
correlation exists between palatal rugae and skeletal malocclusion, since
the number, shape, width, height, and location of the rugae vary be‐
tween individuals and even between the two sides of the same palate,
making the pattern potentially useful for identification.5 Orthodontists
have long used palatal rugae as a stable landmark for superimposing
pre‐ and post‐treatment cephalometric tracings and casts, and as a
reference for evaluating orthodontic tooth movement.2 Because the
rugae pattern is established early in life, it has been proposed as a
non‐invasive adjunct for the early detection of malocclusion.6 Dental
casts poured in plaster of Paris have traditionally been used by clini‐
cians and researchers to record the rugae, but they are susceptible to
damage and require physical storage space.7 Digital models obtained
by extraoral scanning of study casts allow accurate measurement and
analysis of rugae pattern, and several studies have shown that linear
measurements on digital models are within acceptable limits of agree‐
ment with conventional models. 7,8 The present study was therefore
designed to investigate the morphological structure of the palatal ru‐
gae — pattern, number, and the shape of the incisive papilla — in a
Bengaluru population with different sagittal skeletal relationships, us‐
ing digital tracing of extraoral‐scanned dental study casts. The aim of
this study was to assess whether a comparison exists between the pat‐
tern and number of palatal rugae, and the shape of the incisive papilla,
and sagittal skeletal malocclusion type, among patients visiting the De‐
partment of Orthodontics, Dayananda Sagar College of Dental Sciences,
Bengaluru. The specific objectives were: (1) to assess the number of pri‐
mary and secondary palatal rugae in subjects with Class I, Class II, and
Class III skeletal malocclusion; (2) to assess the distribution of palatal
rugae patterns (Straight, Curved, Wavy, Unification, and Annular) in the
three groups; (3) to compare the number and pattern of palatal rugae
between the three groups; and (4) to assess the distribution of incisive
papilla shape between the three groups.

2 MATERIAL ANDMETHODS

Sample selection: Inclusion criteria: Palatal rugae clearly recorded on
the cast; palatal rugae accurately captured on the 3‐dimensional (3D)
scanner; and subjects within the age group of 10–22 years. Exclusion
criteria: Dental casts with damaged palatal areas or defects such as bub‐
bles or porosity; patients who had undergone surgery in the palatal area;
previous orthodontic treatment; patients with habits such as thumb‐
sucking or tongue‐thrusting; patients who had undergone extractions;

F I GUR E 1 DENTAL CAST

F I GUR E 2 DIGITAL CAST MODEL

F I GUR E 3 DENTALCAST SCANNINGBEINGRECORDEDONTHE
LAPTOP

any syndromic patients; cleft palate patients; and rugae less than 2
mm in length. Subjects were allocated to three groups according to
the ANB angle measured on pretreatment lateral cephalometric radio‐
graphs (Carestream machine, approximately 5% magnification): Class I
(ANB 0°–4°), Class II (ANB > 4°), and Class III (ANB < 0°). A total of 159
subjects were enrolled, with 53 subjects in each group. Sample size es‐
timation: Sample size was calculated with G*Power software (version
3.0.10) using a point‐biserial correlation model (one‐tailed t test), with
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F I GUR E 4 USING PRIME SCAN SCANNING THE DENTAL CAST

F I GUR E 5 STL FILE VIEWED IN MESH MIXER SOFTWARE

F I GUR E 6 USING MESH MIXER SOFTWARE, MEASURING THE
LENGTH OF THE PALATAL RUGAE

F I GUR E 7 USING PAINT 3D, DETERMINATION OF SHAPE OF
THE PALATAL RUGAE AND INCISIVE PAPILLA

an effect size (d′) of 0.2 (20%), α error of 0.05 (5%), and power (1 − β) of
0.80 (80%). The calculated sample size of 148 was rounded up to 150;
considering an effect size of 20%, power of 80%, and a 5% margin of
error, a final total sample size of 159 (53 per group) was used. Evalua‐
tion criteria: Maxillary dental casts were poured in high‐quality dental
stone (Ortho Kal, Type III) and digitized with an intraoral scanner (Prime
Scan AC with Connect 5.2 software), which uses a dynamic autofocus
lens to capture fine surface detail. Each digitized cast was exported as a
standard triangle language (STL) file. All variables on the 3D digital mod‐
els were assessed twice, one month apart, for intra‐examiner reliability;
more than 80% concordance was achieved between the two assess‐
ments. Each STL file was opened in Paint 3D (version 6.2003.4017.0;
Microsoft, Redmond, Wash) and zoomed to 200% for optimal visibility.
The palatal rugae were highlighted with a pixel‐pen marker tool (thick‐
ness adjusted from 4 to 6 pixels according to rugae size and curvature),
tracing from the medial to the most lateral termination point of each
rugae. Rugae shape was categorized according to the modified Thomas
and Kotze classification5 as Type A (Straight), Type B (Curved), Type C
(Wavy), Type D (Unification), or Type E (Annular). The shape of the in‐
cisive papilla was categorized with the Ortman and Tsao classification9

as Pear, Oval, Irregular, Rectangular, Triangular, Inverted pear, or No
papilla. Each STL file was separately opened in Meshmixer (version 3.5),
and the length of each rugaewasmeasured linearly from its medial to its
lateral termination point. Rugae number and length were classified ac‐
cording to Lysell10: Primary rugae (> 5 mm), Secondary rugae (3–5 mm),
and Fragmentary rugae (< 2 mm). Fragmentary rugae were excluded
from analysis. Primary and secondary rugae number were recorded
separately for the right and left sides in each sagittal skeletal group.
Statistical analysis: Statistical analysis was performed with IBM SPSS
Statistics for Windows, version 25.0 (IBM Corp, Armonk, NY). Continu‐
ous variables were expressed as mean ± standard deviation. Normality
of the data was assessedwith the Shapiro‐Wilk test. The chi‐square test
was used to compare categorical distributions between groups, and the
Kruskal‐Wallis test was used to compare means between groups. The
level of significance was set at 5% (P < .05).

F I GUR E 8 DISTRIBUTION OF SHAPE OF INCISIVE PAPILLA IN
CLASS I



TAB L E 1 Distribution of shape of primary rugae in different sagittal skeletal relationships
Groups Straight Curved Wavy Annular Unification

Right
Primary Palatal Rugae I Class I 06 13 26 03 05

Class II 03 16 05 ‐ 06
Class III ‐ 09 43 ‐ 01

Primary Rugae II Class I 07 12 15 ‐ 01
Class II 02 16 15 01 06
Class III 10 27 05 ‐ ‐

Primary Rugae III Class I 03 ‐ 01 ‐ 01
Class II 02 01 02 01 ‐
Class III 03 01 ‐ ‐ ‐

Secondary palatal Rugae I Class I 01 02 01 ‐ ‐
Class II 07 13 10 ‐ ‐
Class III 03 10 14 ‐ ‐

Secondary palatal Rugae II Class I 03 03 02 ‐ ‐
Class II 02 04 ‐ ‐ ‐
Class III 04 03 ‐ ‐ ‐

Left
Primary palatal Rugae I Class I 06 15 26 03 03

Class II 02 14 31 01 05
Class III ‐ 10 40 01 02

Primary palatal Rugae II Class I 02 15 13 03 05
Class II 06 10 16 ‐ 06
Class III 13 17 07 01 04

Primary palatal Rugae III Class I 03 03 02 01 01
Class II 08 03 01 01 02
Class III 05 ‐ 03 ‐ ‐

Secondary palatal Rugae I Class I 09 10 07 ‐ ‐
Class II 05 09 15 ‐ ‐
Class III 11 09 14 ‐ ‐

Secondary palatal Rugae II Class I 02 04 01 ‐ ‐
Class II 04 03 ‐ ‐ ‐
Class III 04 06 01 ‐ ‐

Secondary palatal Ruga III Class I 01 ‐ ‐ ‐ ‐
Class II ‐ ‐ ‐ ‐ ‐
Class III ‐ ‐ ‐ ‐ ‐

TAB L E 2 Distribution of primary and secondary rugae number in different sagittal skeletal relationships
Rugae Class I (53) Mean (SD) Class II (53) Mean (SD) Class III (53) Mean (SD) p value
Right
Primary rugae 3.28(0.84) 3.43(0.99) 3.54(1.15) 0.39
Secondary rugae 0.73(0.94) 0.88(1.08) 0.67(0.77) 0.51
Left
Primary rugae 3.64(0.92) 3.51(1.12) 3.56(1.01) 0.81
Secondary rugae 0.83(1.01) 0.81(0.87) 1.05(0.96) 0.34

3 RESULTS

A total of 159 digital models (53 in each sagittal skeletal group) were
assessed for the shape and number of primary and secondary palatal
rugae and for the shape of the incisive papilla. More than 80% con‐
cordance was achieved between the two assessments performed one
month apart. Wavy and Curved rugae patterns were the most common
patterns in all three sagittal skeletal groups, whereas Annular and Unifi‐
cation patterns were the least common. In Class I and Class III, theWavy
pattern predominated for primary rugae I on both sides; in Class II, the
Curved pattern predominated on the right side and the Wavy pattern
on the left side. For primary rugae III, the Straight pattern predominated

in all three groups. Among the secondary rugae, the Curved pattern was
generally more common, except in Class III secondary rugae I, where
the Wavy pattern predominated on both sides . There was no statisti‐
cally significant difference among the three sagittal skeletal groups in
the mean number of primary or secondary palatal rugae on either the
right or the left side (all P > .05; ). Pear‐shaped incisive papillae were the
most common configuration in all three groups, followed by rectangular
and oval shapes; there was no statistically significant difference in the
distribution of incisive papilla shape between the groups. (P = .57)
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TAB L E 3 Distribution of shape of incisive papilla in different sagittal skeletal relationships
Shape of incisive papilla Class I (53) Class II (53) Class III (53) p value
Pear 20 26 17 0.57
Oval 08 06 05
Irregular 02 01 0
Rectangular 07 07 11
Triangular 0 0 01
Inverted papilla 07 05 05
No papilla 09 08 14

F I GUR E 9 DISTRIBUTION OF SHAPE OF INCISIVE PAPILLA IN
CLASS II

F I GUR E 10 DISTRIBUTION OF SHAPE OF INCISIVE PAPILLA IN
CLASS III

4 DISCUSSION

The term rugae is derived from the Greek word for “seam,” describing
the intersection between tissues that were embryologically separate.11

The palatal rugae begin to form as early as the third month in utero from
the connective tissue covering the palatal bone, with their orientation
and pattern established by the fourth month.12 Histologically, the ru‐
gae resemble the adjacent palatal tissue, consisting of stratified, largely
parakeratinized squamous epithelium on a connective‐tissue base.13

Peterkova and Peterka, using scanning electron microscopy on murine

embryos, showed that rugae development is induced through epithelial‐
mesenchymal interactions that begin along with palatogenesis, and
that the rugae form sequentially from anterior to posterior.14,15 Once
formed, the rugaemay change in sizewith growth of the palate, but their
shape is preserved once growth is complete, and they are reported to
be unaffected by heat, chemicals, disease, or trauma, reappearing at the
same location if destroyed. 4,16 The eruption or loss of teeth does not
alter their form or arrangement, although rugae adjacent to the alveo‐
lar arch may shift slightly in position after extraction.3 Rugoscopy, the
study of palatal rugae for personal identification, was first proposed by
Allen in 1889 and later formalized by Trobo Hermosa (1932), Carrea
(1937), and subsequently Brinon (1983), who classified rugae into fun‐
damental and specific groups analogous to fingerprint classification.4

Several classification systems have since been proposed, beginningwith
that of Goria in 1911. 17 In the present study, the modified Thomas and
Kotze classification was used, being the most widely used and simplest
system for categorizing rugae shape,17 and rugae number was classi‐
fied according to Lysell into primary (> 5 mm), secondary (3–5 mm), and
fragmentary (< 2 mm) categories. In the present study, 159 subjects
were divided in equal proportions into three sagittal skeletal groups
based on the ANB angle, and the number of primary and secondary ru‐
gae was analyzed on both sides; fragmentary rugae were excluded. The
number of primary and secondary rugae ranged from two to three per
side across groups. In primary rugae I, the Wavy pattern predominated
in Class I and Class III, while in Class II the Curved pattern predomi‐
nated on the right side and the Wavy pattern on the left. In primary
rugae II, the Curved pattern was most common in Class III, with both
Wavy and Curved patterns common in Class I and Class II. In primary
rugae III, the Straight pattern predominated across all groups. Among
secondary rugae, the Curved and Wavy patterns were most frequent,
with no secondary rugae III recorded on the right side in any group.Over‐
all, there was no statistically significant difference between the sagittal
skeletal groups in the number of primary or secondary palatal rugae on
either side, consistent with the findings of Oral et al.5 Multiple studies
have supported the stability of the palatal rugae before, during, and af‐
ter orthodontic treatment, and their consequent value for identification
purposes. 5,18,19,20,21,22 English et al and Peavy and Kendrick reported
that the characteristic rugae pattern does not change with growth and
remains stable from development until degeneration of the oral mucosa
after death. 20,21 Van der Linden similarly showed that the anterior ru‐
gae do not increase in length after 10 years of age, although Hauser
et al reported a moderate change in rugae count during adolescence
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with a marked increase from 35 to 40 years of age, while Lysell con‐
sidered that rugae number decreases from 23 years of age onward.20

Abdel Aziz and Sabet found the lateral third rugae points to be the most
reliable landmarks for cast superimposition.23 The number and shape
of palatal rugae, and their distribution between the right and left sides,
differ between populations.5 Racial differences in rugae shape distribu‐
tion have also been documented. 24 Kapali et al compared Australian
Aborigines and Caucasians and found Wavy and Curved patterns to be
more common in both groups, with Straight and Circular patterns less
common, although Caucasians had more primary rugae longer than 10
mm. 25 Kashima compared Japanese and Indian children and found that
although the total number of transverse rugae was similar, the groups
differed in the shape of the primary rugae, the posterior extent of the
rugae zone, and the number and location of secondary and fragmentary
rugae. 26 Hosmani et al similarly reported more total rugae in an Indian
population than in a Tibetan population, with a predominance of the
Wavy pattern in Indians and the Curved pattern in Tibetans.27 In the
present study, theWavy and Curved rugae patterns were the most com‐
mon in all three sagittal skeletal malocclusion groups, consistent with
the findings of Nayak et al, Kotrashetti et al, Kumar et al, Surekha et
al, Shanmugam et al, Bajracharya et al, and Kapali et al, in whose stud‐
ies most populations similarly showed a predominance of Curved and
Wavy rugae. 25,28,29,30,31,32 Pear‐shaped incisive papillae were the most
common shape across all three groups in the present study, a finding
also reported by Krishnanand et al in a Bengaluru population.33 In con‐
trast, Oral et al reported droplet‐shaped incisive papillae to be the most
common shape across sagittal skeletal groups in a Turkish population,5

suggesting that incisive papilla shape, like rugae pattern, may vary be‐
tween populations because of racial differences. The limitations of this
study include the relatively wide age range of the sample and an un‐
equal gender distribution, which should be taken into account when
generalizing these findings.

5 CONCLUSIONS

Clinically, the number of primary rugae exceeded that of secondary ru‐
gae across all three sagittal skeletal malocclusion groups, although this
difference was not statistically significant. Wavy and Curved rugae pat‐
terns were the most common primary rugae patterns in all three groups,
while Annular and Unification patterns were the least common. Sec‐
ondary rugae showed an almost equal distribution ofWavy, Curved, and
Straight patterns. There was no statistically significant difference in the
number of primary or secondary rugae, or in incisive papilla shape, be‐
tween the three sagittal skeletal malocclusion groups. The Pear shape
was the most common incisive papilla configuration in all three sagit‐
tal skeletal malocclusion groups. Because they are not associated with
a specific sagittal skeletal malocclusion, palatal rugae may be more
valuable as indicators for population identification and forensic facial
reconstruction than as diagnostic predictors of malocclusion.

ACKNOWLEDGMENTS
The authors thank the staff, postgraduate colleagues, and non‐teaching
staff of the Department of Orthodontics and Dentofacial Orthopaedics,
Dayananda Sagar College of Dental Sciences, Bengaluru, for their sup‐
port during this study.

REFERENCES

1. Shetty D, Juneja A, Jain A, Khanna KS, Pruthi N, Gupta A, Chowd‐
hary M. Assessment of palatal rugae pattern and their repro‐
ducibility for application in forensic analysis. J Forensic Dent Sci
2013;5:106‐11.

2. Fatima F, Fida M, Shaikh A. The association between palatal
rugae pattern and dental malocclusion. Dental Press J Orthod
2019;24:037e1‐9.

3. Gandikota C, Venkata YP, Challa P, Juvvadi SR, Mathur A. Compar‐
ative study of palatal rugae pattern in Class II div 1 and Class I
individuals. J Pharm Bioallied Sci 2012;4(Suppl 2):S358‐63.

4. Sivaraj A. Significance of palatal rugae in orthodontics. J Orofac Res
2013;3:202‐9.

5. Oral E, Buyuk SK, Simsek H. Evaluation of palatal rugae pattern in
different sagittal skeletal relationship adolescent subjects. Medicine
(Baltimore) 2017;96:e6440.

6. Patil MS, Patil SB, Acharya AB. Palatine rugae and their significance
in clinical dentistry: a review of the literature. J Am Dent Assoc
2008;139:1471‐8.

7. Alselwi AA, Khamis MF, Abdullah JY. Validity and reliability of
palatal rugae morphometric assessment with 3D laser scanned
models. Braz J Oral Sci 2022;21:e225924.

8. Almeida MA, Phillips C, Kula K, Tulloch C. Stability of the palatal
rugae as landmarks for analysis of dental casts. Angle Orthod
1995;65:43‐8.

9. Ortman HR, Tsao DH. Relationship of the incisive papilla to the
maxillary central incisors. J Prosthet Dent 1979;42:492‐6.

10. Koneru A, Shreekanth NG, Hunasgi S, Hallikeri K, Khare P. Palatal
rugae: an overview in forensic odontology. J Adv Clin Res Insights
2015;2:44‐8.

11. Shailaja AM, Romana IU, Narayanappa G, Smitha T, Gowda NC, Ve‐
davathi HK. Assessment of palatal rugae pattern and its significance
in orthodontics and forensic odontology. J Oral Maxillofac Pathol
2018;22:430‐5.

12. Kapoor P, Miglani R. Transverse changes in lateral and medial as‐
pects of palatal rugae after mid palatal expansion: a pilot study. J
Forensic Dent Sci 2015;7:8‐13.

13. Kulkarni M, Gore P. To study the changes in the palatine rugae pat‐
tern during various orthodontic treatment. J Forensic Med Sci Law
2013;22:1‐8.

14. Peterková R, Klepacek I, Peterka M. Prenatal development of ru‐
gae palatinae in mice: scanning electron microscopic and histologic
studies. J Craniofac Genet Dev Biol 1987;7:169‐89.

WJDE Vol. 2 No. 1 (2026): JUNE 10 https://wjde.dscds.edu.in

https://wjde.dscds.edu.in


15. Chong JA, Mohamed AM, Pau A. Morphological patterns of the
palatal rugae: a review. J Oral Biosci 2020;62:249‐59.

16. Poojya R, Shruthi CS, Rajashekar VM, Kaimal A. Palatal rugae pat‐
terns in edentulous cases, are they a reliable forensic marker? Int J
Biomed Sci 2015;11:109‐13.

17. Thabitha RS, Reddy RE, Manjula M, Sreelakshmi N, Rajesh A, Kumar
VL. Evaluation of palatal rugae pattern in establishing identification
and sex determination in Nalgonda children. J Forensic Dent Sci
2015;7:232‐7.

18. Gupta AA, Kheur S, Alshehri A, Awadh W, Ahmed ZH, Feroz SM,
et al. Is palatal rugae pattern a reliable tool for personal identifi‐
cation following orthodontic treatment? A systematic review and
meta‐analysis. Diagnostics (Basel) 2022;12:418.

19. Abdel Aziz HM, Sabet NE. Palatal rugae area: a landmark for analy‐
sis of pre‐ and post‐orthodontically treated adult Egyptian patients.
East Mediterr Health J 2001;7:60‐6.

20. Shukla D, Chowdhry A, Bablani D, Jain P, Thapar R. Establish‐
ing the reliability of palatal rugae pattern in individual identifica‐
tion (following orthodontic treatment). J Forensic Odontostomatol
2011;29:20‐9.

21. English WR, Robison SF, Summitt JB, Oesterle LJ, Brannon RB,
Morlang WM. Individuality of human palatal rugae. J Forensic Sci
1988;33:718‐26.

22. Peavy DC Jr, Kendrick GS. The effects of tooth movement on the
palatine rugae. J Prosthet Dent 1967;18:536‐42.

23. Mote N, Rai R, Misal A, Mishra R, Rohmetra A. Palatal rugae: stable
or variable. Indian J Orthod Dentofacial Res 2018;4:1‐5.

24. Abdel Aziz HM, Sabet NE. Palatal rugae area: a landmark for analy‐
sis of pre‐ and post‐orthodontically treated adult Egyptian patients.
East Mediterr Health J 2001;7(1‐2):60‐6.

25. Sheikhi M, Zandi M, Ghazizadeh M. Assessment of palatal rugae
pattern for sex and ethnicity identification in an Iranian population.
Dent Res J (Isfahan) 2018;15:50‐6.

26. Kapali S, Townsend G, Richards L, Parish T. Palatal rugae patterns
in Australian Aborigines and Caucasians. Aust Dent J 1997;42:129‐
33.

27. Kashima K. Comparative study of the palatal rugae and shape of the
hard palate in Japanese and Indian children. Aichi Gakuin Daigaku
Shigakkai Shi 1990;28(1 Pt 2):295‐320.

28. Hosmani J, Gadekar NB, Kotrashetti VS, Nayak R, Babji D, Mishra
S. Comparison of palatal rugae pattern among Indian and Tibetan
population. J Forensic Dent Sci 2018;10:40‐4.

29. Nayak P, Acharya AB, Padmini AT, Kaveri H. Differences in the
palatal rugae shape in two populations of India. Arch Oral Biol
2007;52:977‐82.

30. Kotrashetti VS, Hollikatti K, Mallapur MD, Hallikeremath SR, Kale
AD. Determination of palatal rugae patterns among two ethnic pop‐
ulations of India by logistic regression analysis. J Forensic Leg Med
2011;18:360‐5.

31. Kumar S, Vezhavendhan N, Shanthi V, Balaji N, Sumathi MK, Vend‐
han P. Palatal rugoscopy among Puducherry population. J Contemp

Dent Pract 2012;13:401‐6.
32. Surekha R, Anila K, Reddy VS, Hunasgi S, Ravikumar S, Ramesh

N. Assessment of palatal rugae patterns in Manipuri and Kerala
population. J Forensic Dent Sci 2012;4:93‐6.

33. Shanmugam S, Anuthama K, Shaikh H, Murali K, Suresan V,
Nisharudeen K, et al. Palatal rugae in population differentiation be‐
tween South and North Indians: a discriminant function analysis. J
Forensic Dent Sci 2012;4:75‐80.

34. Satelur KP, Annegowda VM, Murali A, Sirisha R. Establishing the
reliability of incisive papilla and palatal rugae patterns in individual
identification. J Oral Maxillofac Pathol 2023;27:779‐80.

How to cite this article:
Gaonkar S, Madaiah H, Gujar A, Waremani AS, Prabhu P, R KB, Ad‐
nan M. Comparison of Palatal Rugae Pattern and Number among
Subjects with Different Sagittal Skeletal Relationships Using Extra‐
oral Scanning ofDental StudyCasts: ACross‐sectional Prospective
Study. World J Dent Excell. 2026;2(1):5.

WJDE Vol. 2 No. 1 (2026): JUNE 11 https://wjde.dscds.edu.in

https://wjde.dscds.edu.in

	Comparison of Palatal Rugae Pattern and Number among Subjects with Different Sagittal Skeletal Relationships Using Extra-oral Scanning of Dental Study Casts: A Cross-sectional Prospective Study
	Abstract
	Introduction
	Material and Methods
	Results
	Discussion
	Conclusions
	Acknowledgments
	References


