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Abstract 

Rugoscopy, or the study of palatal rugae patterns, has emerged as a valuable and reliable tool in forensic 

human identification. The uniqueness, individuality, and post-mortem stability of rugae make them 

comparable to fingerprints and dental records. These anatomical folds on the anterior part of the palate are 

resistant to trauma, chemical attack, and decomposition. This review explores the developmental basis, 

classification, and forensic relevance of rugoscopy, with an emphasis on current recording techniques, 

digital applications, and its potential integration with artificial intelligence in forensic odontology. 

Although rugae analysis is yet to be accepted as primary identification evidence, its adjunctive role in 

mass disasters, decomposed remains, and edentulous cases makes it an indispensable part of modern 

forensic practice. 
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INTRODUCTION 

Forensic odontology plays an essential role in human identification when visual, medical, or fingerprint 

methods are unavailable. Palatal rugae—the irregular transverse ridges on the anterior third of the palate—

remain protected from external insults due to their intraoral position. Rugoscopy (palatoscopy) involves 

studying these rugae for individual identification. The term was introduced by Allen in 1889 and later 

studied extensively by Trobo Hermosa and Lysell in the 20th century¹. 

 

HISTORY AND DEVELOPMENT 

Palatal rugae have been studied for over a century. Allen (1889) first suggested their forensic relevance⁴, 

while Lysell (1955) provided a scientific classification based on shape, length, and direction⁵. In India, 

Kapali et al. (1997) examined rugae morphology across ethnic groups, confirming racial differences⁶. The 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250559032 Volume 7, Issue 5, September-October 2025 2 

 

development of rugoscopy paralleled advances in dental identification methods such as bite marks and 

radiographic comparison. 

 

Anatomy of Palatal Rugae 

Palatal rugae are irregular ridges located on each side of the mid-palatine raphe, extending laterally from 

the incisive papilla to the premolar region⁷. They are formed during the third month of intrauterine life 

from specialized connective tissue beneath the palatal mucosa⁸. Once formed, they remain stable in 

position and number, though slight changes in length may occur with growth⁹. 

 

Classification of Palatal Rugae 

Several systems classify palatal rugae based on length, shape, and direction. 

Length (Lysell, 1955)⁵: 

• Primary rugae: >5 mm 

• Secondary rugae: 3–5 mm 

• Fragmentary rugae: <3 mm 

Shape (Thomas & Kotze, 1983)¹¹: 

• Straight 

• Curved 

• Wavy 

• Circular 

• Converging or Diverging 

Direction (Lysell, 1955)⁵: 

Determined by the angle between the origin and termination of each ruga. 

 

Methods of Recording Palatal Rugae 

Traditional recording techniques involve making maxillary impressions using alginate, followed by 

pouring casts in dental stone. The rugae are delineated with graphite pencil and analyzed visually or 

through digital imaging¹². 

Modern techniques include: 

• Computer-assisted digitization: 3D scanning and software analysis allow quantitative measurement of 

rugae length and angles¹³. 

• Intraoral scanners: Provide accurate digital replicas without distortion. 

• Photogrammetry and stereolithography: Used for virtual reconstruction and superimposition¹⁴. 

 

Applications in Forensic Identification 

Palatal rugae possess several characteristics making them suitable for identification: 

1. Individuality: No two persons share identical rugae patterns¹⁵. 

2. Post-mortem Resistance: Rugae survive heat up to 80–100°C, mild decomposition, and trauma¹⁶. 

3. Stability: They remain unchanged after eruption of teeth or orthodontic treatment¹⁷. 

4. Uniqueness in Edentulous Cases: Rugae remain intact even when teeth are lost, aiding identification 

of edentulous individuals¹⁸. 
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5. Sex and Ethnic Determination: Studies show significant differences in rugae shape and number among 

genders and ethnic groups¹⁹. 

6. Mass Disaster Victim Identification: Dental casts or intraoral scans from antemortem records can be 

compared post-mortem²⁰. 

 

Advantages of Rugoscopy 

• Economical and simple procedure 

• Non-invasive and painless 

• Resistant to decomposition 

• Applicable in both dentate and edentulous subjects 

• Useful adjunct to dental and fingerprint records 

 

Limitations 

Despite its promise, rugoscopy has limitations: 

• Lack of universal standardization of classification and recording methods²¹ 

• Possible changes due to orthodontic expansion, trauma, or growth²² 

• Limited database availability for population comparison²³ 

• Not legally recognized as a primary identification tool in most jurisdictions²⁴ 

 

Recent Advances and Future Prospects 

With the rise of digital dentistry, 3D imaging and AI algorithms are being explored for automated rugae 

recognition²⁵. Artificial neural networks can analyze rugae patterns from digital scans with high accuracy. 

Integration with dental informatics and biometric databases may elevate rugoscopy from an adjunct to a 

primary identification modality²⁶. 

 

Conclusion 

Rugoscopy offers a reliable, cost-effective, and scientifically valid method for personal identification, 

particularly when fingerprints or DNA are unavailable. Although still considered a supplementary tool, 

advancements in digital forensics and AI could soon position rugoscopy as a mainstream forensic 

technique. Continued research, standardized protocols, and global data integration will enhance its 

credibility and forensic value. 
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