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Introduction
Forensic Odontology or Forensic 
Dentistry is that branch of forensic 
medicine which in the interest of justice 
deals with the proper handling and 
examination of dental evidence and with 
the proper evaluation and presentation of 

[1]the dental findings.  It has three major 
areas of utilization: (1) diagnostic and 
therapeutic examination and evaluation 
of injuries to jaws, teeth, and oral soft 
tissues, (2) the identification of 
individuals, especially casualties in 
criminal investigations and/or mass 
disasters, and (3) identification, 
examination, and evaluation of bite 
marks which occur with some frequency 
in sexual assaults, child abuse cases, and 

[2]in personal defense situations.

Human identification has become 
fundamental in all aspects of human 
relationships, at both social and legal 
levels. It allows people to preserve their 
rights and have their duties demanded 
from both civil and legal standpoints. 
Identif ication corresponds to a 
combination of different procedures to 

[3]individualize a person or an object.

Most positive identifications today are 
based on Dental examinations and 
Fingerprints and these are fundamental 
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individuality. Rugae are protected from 
trauma by their internal position in the 
head and they are insulated from heat by 

[7]the tongue and the buccal fat pads.  Even 
between twins, the studies indicated that 

[8]the patterns are similar but not identical.

The Palatal rugae study has a potential 
role in identification is consequently 
obvious and has occupied the minds of 
research workers for many years. The 
increase in travel, particularly by air and 
resultant disasters makes the recording of 

[8]rugae pattern important.

Although a number of studies have been 
performed on Rugoscopy, very few were 
done involving the North Indian 
population. The present study is aimed to 
fill this lacuna. In addition, the 
comparison of palatal rugae patterns with 
age groups is also performed to see if 
there is any correlation between the two, 
as this aspect could prove to be a valuable 
step towards the identification of an 
individual.

Materials & Methods
Study Population
The present study was conducted on 400 
subjects after approval by local ethical 
committee and study groups were 
divided into 5 age groups as – Group I 
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procedures in medicolegal death 
investigations including mass disasters. 
However identity cannot always be 
conclusively established by one 
particular method. In instances where the 
more common modes of identification 
fail to be used, other methods gain 

[2]significance.  Unfortunately there have 
been fewer projects designed to 
investigate the usefulness of’ oral soft 
tissues in forensic investigations. For 
centuries, anatomists have shown interest 
in the evolutionary development of the 
folds of tissue found in the roof of the 
human mouth- the palatal rugae. 

[4]Winslow (1732)  suggested that the 
pattern of' rugae might be unique and 
simple. Harrison Allen (1889) first 
suggested use of human palatal rugae as 

[5]an alternative method of identification.

Palatal rugae are known as plicae 
palatinae transverse and rugae palatina, 
refer to the ridges on the anterior part of 
the palatal mucosa, each side of the 
median palatal raphe and behind the 

[6]incisive papilla.  The study of the palatal 
rugae patterns termed as palatoscopy also 
known as “Rugoscopy”. The pattern of 
the rugae is unique and individualistic 
and can be used in identity fixation. The 
rugae have been equated with finger 
prints and likewise display total 
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vernier caliper & classified as 
primary, secondary & fragmentary 

[4]according to LYSELL.  The 
straight rugae were measured for 
maximum longitudinal length 
whereas, the circular, curved, 
sinuous & angle shapes were 
measured by breaking the rugae at 
each curvature & then adding up 
length at each curvature to make up 
the total length of rugae.

(C) Number Analysis: The numbers of 
palatal rugae were counted on right 
and left sides for each subject.

The rugae size less than 2mm were not 
considered for the size & number 
analysis.

Statistical Analysis
The comparison between age groups for 
rugae shape as well as rugae number was 
done using Kruskal Wallis (H) test & for 
rugae length was done using One way 
ANOVA (F) test. A p-value of 0.05 was 
considered as a set point. Statistical 

analysis were performed using SPSS 
software version 11.5. 

Results
Palatal rugae patterns have shown 
population specific tendencies. So the 
results of present study are specific for 
North Indian population (Mathura, U.P). 
Results were obtained (Tables:1-3) 
under each parameter as:
1. Most & least prevalent Shape of 

palatal rugae in all the age groups
2. Prevalence of Non specified shape in 

total sample population
3. Maximum & minimum mean length 

of rugae in all age groups
4. Comparison of rugae length between 

the age groups
5. Maximum mean number of rugae in 

all the age groups
6. Comparison of rugae number 

between age groups

Statistical analysis showed the most 
prevalent (41.2%) shapes among all the 
subjects were found to be Type E 

(11-15years), Group II (16-20 years), 
Group III (21-25 years), Group IV (26-30 
years) & Group V (31-35 years). Each 
study group comprised of 40 subjects 
each in males & females. 

Study Design
After obtaining informed consent, 
alginate impressions of maxillary arch 
was made & casts were preserved for 
interpretation. The outline of rugae was 
traced using 0.5mm fine lead pencil (Fig. 
1).The rugae were analyzed on the basis 
of Shape, Length & Number. The data for 
the right & left sides were analyzed 
separately.
(A) Shape Analysis: The shape of the 

palatine rugae was registered 
according to the classification of 
T R O B O  ( Ta b l e  4 ) .  T h i s  
classification divides rugae into 
two groups:  Simple rugae,  
classified as A, B, C, D, E & F 
where rugae shapes were well 
defined and Composed rugae, 
classified as type X, with a 
polymorphisms variety (these 
rugae result from the union of two 
or more simple rugae). An extra 
type NS (not specified) have been 
included in the classification by us 
to categorize the rugae which did 
not fall into any of above types. 

(B) Size Analysis: The length of each 
rugae was measured using a digital 

Figure 1 : Outline Of Palatal Rugae Traced On Maxillary Cast.

Table 4: Trobo’s Classification For Determining 
Palatal Rugae Shape.

Rugae Type

Point

Line

Curve

Angle

Sinnous

Circle

ShapeClassification

Type A

Type B

Type C

Type D

Type E

Type F

Table 3:Comparison Of Mean Palatal Rugae Number Between The Age Groups.

LEFT

6.28±1.71

6.13±1.80

6.15±1.57

6.20±1.75

6.75±1.69

3.19

0.527

RIGHT

6.43±1.43

6.20±1.58

6.18±1.67

6.08±1.84

6.53±1.61

3.37

0.498

LEFT

6.15±1.52

6.25±1.90

6.28±2.06

6.08±1.52

6.73±2.05

1.33

0.855

RIGHT

5.87±1.30

6.17±1.55

6.60±2.17

6.35±1.38

6.48±1.66

2.76

0.597

LEFT

6.21±1.61

6.19±1.84

6.21±1.82

6.14±1.63

6.74±1.86

4.32

0.364

RIGHT

6.15±1.38

6.19±1.56

6.39±1.93

6.21±1.62

6.50±1.63

1.92

0.750

Age Groups

Gr I

Gr II

Gr III

Gr IV

Gr V

H - Value

P - Value

Male Female Total

Table 2:Comparison Of  Mean Rugae Length Among Genders & Sides In Different Age Groups.

LEFT

6.17±3.08

6.39±2.82

6.15±2.81

6.25±3.28

6.38±2.85

0.113

0.978

RIGHT

6.05±3.25

5.82±2.30

6.00±2.81

5.97±2.93

5.99±2.34

0.077

0.989

TOTAL

13.56±5.88

13.32±4.69

13.05±5.35

13.68±5.66

13.77±4.55

0.202

0.937

LEFT

6.27±2.98

6.01±2.56

5.91±2.84

6.17±2.74

6.34±2.63

0.328

0.859

RIGHT

5.93±2.55

5.73±2.28

5.95±2.72

5.80±2.64

5.98±2.48

0.147

0.964

TOTAL

13.22±5.22

12.60±4.32

12.74±5.35

13.53±4.75

13.08±4.75

0.388

0.817

Age Groups

Gr I

Gr II

Gr III

Gr IV

Gr V

H - Value

P - Value

Male (in mm) Female (in mm)

Table 1:Prevalence & Comparison Of Palatal Rugae Shapes Between Age Groups.

A(%)

7.1

6.0

4.9

8.9

3.7

284.00

0.000

B(%)

23.7

20.0

17.7

20.2

21.6

412.59

0.000

C(%)

8.3

13.3

14.4

13.4

11.8

354.50

0.000

D(%)

18.2

10.1

9.1

7.3

8.5

391.82

0.000

E(%)

32.4

41.9

43.1

42.2

46.4

1382.23

0.000

F(%)

2.0

1.3

1.1

0.6

0.7

32.25

0.000

X(%)

5.0

5.6

6.1

5.6

4.6

91.89

0.000

NS(%)

3.5

1.8

3.5

1.9

2.7

56.51

0.000

Age Groups

Gr I

Gr II

Gr III

Gr IV

Gr V

H - Value

P - Value
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example, casts or photographs) are 
available and that classification systems 
are further refined so that they are reliable 

[11]but relatively simple to apply. 

Many classification systems of palatal 
rugae are known today which are named 
on authors who proposed them. These 
include - Goria , Carrea , Martins dos 
Santos, Lopez de Leon, da Silva, Trobo, 
Basauri, Comoy, Correia , Lysell, Kapali, 
Thomas & Kotze, Lima, Caruso, 
Tzatscheva and Jordanov. Due to the 
clear lack of uniformity in nomenclature 
of different classification systems, it 
becomes more difficult to compare the 
results with previous literature.

[6]In the previous literature,  sinuous (Type 
E) palatal rugae shape documented as 
most prevalent. Least prevalent rugae 
shape was circular (Type F). In the 
present study, we found similar findings. 
The non specified shape i.e. Type NS had 
a prevalence of 2.7% in total study 
population. These findings are in accord 
with previous results where some non 
specific rugae shapes were observed & 
such a finding provides scope for 
describing new rugae patterns.

Previous literature documented that all 
individuals showed change in shape of at 

[11 least one rugae with increasing age.
These findings suggests that with 
advancing age the prevalence of rugae 
shapes gets changed & also similar rugae 
shapes were not to be seen on both sides 
& among the genders. In our study, on 
comparing each rugae shape between all 
age groups among males & females of 
left & right side highly significant 
variations were found. These findings 
proves that differing age groups in 
Mathura population show variations in 
palatal rugae shapes, as this aspect could 
be helpful towards identification of an 
unidentified individual.

As literature states that rugae length 
[4],[12]increases with age in both genders.  In 

the present study maximum length of 
rugae in males was observed in Group V 
& in females in Group IV. This concludes 
that more rugae length is present in 
higher age groups in both sexes. The 
possible explanation for such a finding 
would be if rugae development is 
coordinated with differential growth of 
the palate. This also supports the 
statement that once rugae development is 
over, only possible changes in palatal 

rugae length occurs due to normal growth 
& remains on same position throughout 

[12]life of a person.  Bilateral symmetry in 
rugae length exists between both sexes on 
comparing mean rugae length among all 
age groups irrespective of left & right 
sides of palate. These findings suggest 
that length characteristics of rugae lack 
the discriminatory ability.

Previous findings report that rugae 
remain fairly stable in number except 
when there is trauma (loss of teeth or 
persistent pressure which may modify the 

[14]alignment) or at late ages.  whereas our 
study showed maximum numbers of 
rugae were found in Group V on both 
sides, thus we can hypothesize that more 
number of rugae present in higher age 
groups. Trends in the number of rugae in 
different human populations suggest a 
tendency for greater rugae development 
qualitatively & quantitatively in 
populations with broader palates as in 
males. Our contradictory findings (i.e 
more rugae in females) may be merely 
due to the method of categorizing length 
measurements rather than analyzing 
direct measurements.

In our study we observed more number of 
rugae on left side & it might be due to the 
phenomenon of regressive evolution 

[12],[15]dominating the right side of palate.

Conclusion
It is beyond doubt that palatal rugae are 
unique to an individual. Thus, the 
analysis of palatal rugae combined with 
other methods, is an important alternative 
and complementary technique for human 
identification thereby providing a 
significant contribution in forensic 
investigations. The palatal rugae patterns 
will be of great use in the future of 
forensic odontology. It would be 
beneficial to conduct further studies with 
larger samples & include other 
parameters for palatal rugae analysis in 
all the races of Indian population so that a 
national data base could be prepared.
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