
 
 
Copyright © 2022 Faculty of Dentistry, Tehran Medical Sciences, Islamic Azad University. 
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license  
(https://creativecommons.org/licenses/by-nc/4.0/). Noncommercial uses of the work are permitted, provided the original work is properly cited. 

Introduction 
Palatal rugae are the transverse folds that 

are asymmetric, and irregular elevations seen 

on the anterior third of the palate behind the 

incisive papilla. Anatomically, the rugae consist 

of around 3-7 dense ridges that radiate  

tangentially from the incisive papilla [1,2]. 

Among various methods, assessment of palatal 

rugae is recognized as a tool for personal  

identification when other methods (like  

fingerprints, DNA analysis, comparison of ante 

mortem and post mortem records) are  

unavailable like when the body is burnt or  

decomposed and also in edentulous conditions 

[2,3]. 

The rugae pattern is considered as a unique 

pattern in every individual, as they are stable 

throughout life and remain unchanged except 

in their length during puberty. Their  

uniqueness and post mortem resistance makes 

palatal rugae an ideal forensic identification 

parameter [3,4]. Application of palatal rugae 

for identification purpose was first suggested 

by Allen in 1889. Since then, various studies 

were conducted in this respect. According to 

the literature, certain studies reported that 

males show a particular pattern more  
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predominantly than females, while some  

other studies mentioned that males and  

females have a varied pattern and unification, 

which conflicts with the usage of palatal  

rugae in sex determination in forensic  

odontology [5-7]. 

With this background, we conducted a  

systematic review with the main objective to 

assess the role of palatal rugae for gender  

discrimination for the purpose of identification 

in forensic odontology. 

 

Materials and Methods  
Search terms “palatal rugae” and “sex  

determination” were used for searching of the 

following databases: PubMed Central, EMBASE, 

EBSCOHOST and Cochrane from the earliest 

available date to January 2019. Relevant  

studies on reference lists of retrieved articles 

were also assessed. 

Eligibility Criteria:  

Inclusion criteria: Studies on healthy  

individuals over 15 years of age, who had no 

congenital or palatal abnormality, history of 

trauma, inflammation, orthodontic treatment, 

denture use, or surgical procedures in the  

rugae area were included.  

Exclusion criteria: Comparative studies on  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

palatal rugae, comparison between cheiloscopy 

(study of lip prints) and rugoscopy for sex  

determination, digital methods of analysis of 

the palatal rugae pattern, systematic reviews, 

editorials, opinions, studies not published in a 

peer reviewed journal, studies available only as 

abstracts, studies published in other languages, 

and comparative observations of palatal rugae 

were excluded. 

Article selection: Figure 1 shows the flow di-

agram of article selection. 

 

Results 
Summary of evidence and limitations:  

The studies conducted on palatal rugae  

revealed that males and females showed varied 

patterns of wavy, curvy, circular, and straight 

rugae in different proportions according to the 

Thomas and Kotze classification. There were 

significant discrepancies observed based on 

the number, length and shape of the rugae  

patterns in both males and females from  

one study to another. On the contrary,  

certain studies conducted revealed the  

rugae patterns to be similar in both males  

and females. Eight articles were included in  

the study. Each article is summarized in  

Table 1 [1,6,7,8-12]. 

 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Figure 1. Flow diagram of article selection 
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Discussion 
Palatal rugae are unique to every  

individual due to their position in the oral 

cavity; but in spite of which, palatal rugae 

cannot be considered as a reliable marker 

for gender discrimination due to variations 

observed in the values obtained from  

different populations and also due to the 

insufficient means of methods available to 

differentiate the palatal rugae between 

males and females [13,14]. 

The anatomical position of the rugae  

inside the oral cavity is surrounded by the 

cheeks, lips, tongue, buccal fat pad, teeth, 

and bone which keep the rugae protected. 

According to a study by Jacob and Shalla 

[15], when rugae were considered as a  

criterion for identification, 79% accuracy 

with equivocation was demonstrated. They 

found that the low level of identification 

was caused by rugae obliteration in denture 

fabrication. Palatal rugae tracings derived 

from dentures do not give the desired  

accuracy required for forensic analysis [15]. 

Besides, orthodontic movement, cleft palate 

surgery, and forced eruption of impacted 

canines have an influence on rugae pattern. 

According to a study by Jain and Chowdhary 

[16], thumb sucking and extractions can 

produce a local effect on the direction of 

palatal rugae. It is also possible to consider 

the possibility of falsification of the rugae 

pattern in toothless cases [16]. Almeida et 

al. [17] observed that medial rugae were 

stable but lateral rugae showed significant 

changes. Thus, we observed varied levels of 

discrepancies between one study to another 

and therefore, conflict with the idea of usage 

of palatal rugae as a reliable marker for 

gender discrimination.  

In this review, a total 8 articles were  

included after considering the inclusion  

criteria; all the findings from the studies 

were summarized, and the authors came to 

the conclusion that palatal rugae can only be 

used as an adjuvant and not as primary tool 

in gender determination 

 

Conclusion 

Certain studies have stated that palatal  

rugae can be used as a minimal aid in the field 

of forensics for sex determination. But, with a 

varied range of discrepancies observed from 

population to population, we conclude that 

palatal rugae cannot be considered as an  

accurate auxiliary means for gender  

discrimination.   
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