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ABSTRACT

Introduction: An autopsy examines a deceased body to determine
the cause of death. Forensic science applies scientific methods to aid
law enforcement. After death, the body progresses through five
decomposition stages: fresh, bloated, active decay, advanced decay,
and skeletal, each providing crucial information for investigations. This
case report purpose is to described age estimation of a skeletonized
human remains using the mann and lamendin methods. Case Report:
The body was in the skeletonization phase with partial soft tissue
remaining on various body parts. No signs of trauma or bleeding were
found on the bones. A total of 22 teeth were present, and three teeth
were missing post-mortem. The biological age of the individual was
estimated using Mann's method, which calculates age based on the
palatal suture, followed by Lamendin's method, which uses the
periodontosis, root height, and the transparency of the teet
Conclusion: The estimation of the individual was more than 50 years
using Mann’s method, and between 64 to 70 years using Lamendin’s
method. This case demonstrates that forensic odontology provides a
non-invasive, cost-effective, and accurate approach for determining
the age of a skeletonized remains by analyzing the sutura palatina and
teeth.

Skeletal, age, forensic odontology

INTRODUCTION

An autopsy, derived from the Latin term *autopsia*, meaning "body surgery,"
refers to the examination of a deceased individual to determine the cause of
death.12 In Indonesia, it is defined as a surgical examination aimed at identifying
the cause of death.!:3 Medically, it involves analyzing the body's organs and
structures, particularly in cases involving injuries or surgical procedures. Autopsies
are closely associated with forensic science, which applies scientific methods to
legal matters such as victim identification and cause-of-death determination in
criminal cases. Forensic science plays a crucial role in supporting law enforcement
and the administration of justice by offering expert insights.3:4

Forensic examinations conducted by medical professionals are essential in
criminal investigations, as they help establish whether illegal activities were
involved. Internal examination through clinical autopsy is necessary to uncover
the full truth, as external examination alone is often insufficient. In cases involving
unidentified bodies, confirming the victim's identity is of paramount importance.
Following death, the body undergoes several post mortem changes, including livor
mortis (blood pooling), rigor mortis (muscle stiffening), and algor mortis (body
cooling).26-8 Algor mortis refers to the gradual cooling of the body, with a
temperature decrease of about 1.5°F per hour. Rigor mortis results from ATP
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depletion, leading to muscle stiffening, which begins within a few hours and
typically resolves after approximately 24 hours. Livor mortis causes blood to pool
in the dependent parts of the body, resulting in purplish discoloration that
becomes fixed after approximately 12 hours.

Subsequently, decomposition progresses through five stages: fresh, bloated,
active decay, advanced decay, and skeletal.Z”? Bloating occurs due to microbial
activity, leading to gas accumulation, while tissue rupture during active decay
accelerates the decomposition process. As decomposition advances, high-
resistance tissues such as cartilage and hair remain, wheras bones gradually
become exposed in the skeletal stage.t:7:10

Skeletonization, in which more than half of the skeletal elements are exposed,
typically occurs around two months after death but usually ranges from two to
nine months. During this period, bones become exposed, with only a residue of
greasy material remaining or fully dry bones visible. Complete bone exposure
usually observed six months after death, though environmental factors can
accelerate the process, leading to bone erosion and bleaching as early as three
weeks post-mortem.9:10

The Indonesian National Police is one of the institutions authorized to request
an autopsy examination by a forensic doctor, in accordance with Article 133
Paragraph 1 of the Criminal Procedure Code, which states: “In the event that an
investigator, for the benefit of justice, handles a victim who is injured, poisoned,
or deceased under circumstances suspected to be related to a criminal act, they
have the authority to request expert testimony to a judicial medical expert, doctor,
and/or other experts”. Therefore, in the event of the discovery of a skeleton,
authorities have the right to request an autopsy to determine whether violence
occurred before death.t/11

The identification of unknown bodies is an essential aspect of medicolegal
death investigations, playing a crucial role in legal and humanitarian matters
within our society.312 Visual analysis of soft tissue characteristics is the most
commonly used method of personal identification. However, its scientific reliability
is questionable, and the potential for error is significant. A more reliable method
for identifying soft tissue is the examination of ridge patterns or fingerprints.
Identifying victims becomes particularly challenging in cases where the body is in
an advanced state of decomposition, has sustained severe burns, or has been
dismembered.12-15

DNA analysis is essential in forensic investigations, aiding in the identification
of individuals and the differentiation of mixed remains or the reassociation of
separated body parts from dismembered body. However, the cost of DNA testing
can be substantial. Furthermore, even a limited number of common dental
characteristics can create a rare and distinctive dental pattern, which is highly
useful for identification purposes.l?2 Therefore, forensic odontologists can
contribute to identification through dental analysis, even when the body has
reached the skeletalization stage. Antemortem records can also provide valuable
information for establishing an individual's identity. Additionally, anthropological
analysis of the skull itself can assist in determining an individual's identity .14-16

Forensic odontology plays an crucial role in human identification when
fingerprint or DNA analysis is unavailable. The durability and unique characteristics
of teeth make dental analysis a reliable method in forensic investigations.
Additionally, forensic odontology aids in age estimation by assessing regressive
dental changes such as occlusal attrition, secondary dentine formation, and root
transparency. Various methods exist for determining biological age; however,
selecting the most suitable approach requires considering factors such as
practicability, cost-effectiveness, and invasiveness. While this particular case is
uncommon, it is nonetheless significant, and several methods exist for precise age
determination. These factors underscore the importance of dental evidence in
establishing identity and estimating age, making it an indispensable aspect of
forensic science.1%17
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The novelty of this case report lies in its combined application of the Mann
and Lamendin methods to estimate the age of a skeletonized individual, providing
a comparative evaluation of skeletal and dental parameters under real forensic
conditions in Indonesia. This integration offers a practical and cost-effective
approach for cases where DNA or radiographic analyses are unavailable. This
study aims to describe the application of these two methods in a single forensic
case to demonstrate their complementary value in producing accurate biological
age estimation in skeletonized remains.

Case Report

On 20 January 2024, the body arrived wrapped in an orange body bag. The
body was dressed in a short-sleeved t-shirt, cotton material, brown color, without
brand and size, which was torn to tatters, stained with a brown liquid and other
matter. An undershirt, sleeveless, cotton, mesh pattern, cream color, brand
‘CROCODILFE’, size *XL’, was shredded and similarly covered in brown liquid and
matter. A pair of trousers, cotton material, grey color, no brand;—and size, was
stained with brown liquid and matter, with an empty pocket.

Additionally, a pair of underwear, cotton, purple color, no brand, no size, was
torn to tatters, covered in brown liquid and matter. Beside the body, two pillows
with an abstract pattern in green-white-red color were found, along with a rubber
bracelet inscribed with the words ‘CHAMPION'.

Thea i

Figure 1. The body condition

The body was found in the skeletonization phase inside a house, with
remnants of skin tissue present on parts of the abdomen, right forearm, right and
left thighs, right lower leg, and both feet. Both eyes, nose, ears, mouth, tongue,
and release hole were not found. The cartilage bone was absent, and the nasal
septum was missing bent to the right. No visible signs of blunt force or sharp force
trauma were observed on the bones, and no sign of bleeding was detected,
including on the mandible.

Both the maxillary and mandibular regions are covered in a mass. The palatal
suture exhibits significant closure, and a small torus maxillary is present. The
maxilla contains 13 teeth, with one tooth retaining its root. The mandible has 9
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teeth, with 4 teeth retaining their roots. Two teeth are missing post-mortem from
the maxilla, and one tooth is missing from the mandible. The majority of the teeth
show signs of attrition.

DISCUSSION

Forensic odontology plays a role in determining age, gender, and ancestry.
This is achieved by conducting assessments using various methods, including
osteoscopy, osteometry, dental morphology, and dental morphometrics.418 In
this case, the Mann method, which uses the palatal suture, and the Lamendin
method, which evaluates periodontosis, root height, and tooth transparency, were
used. This report integrates several methodologies from previous research to
determine the biological profiling, utilizing both palatal suture analysis and dental
examination, which can be easily conducted by assessing the palatal area and
extracting teeth for further analysis.

Forensic anthropologists are often asked to estimate the age of the deceased.
It is interesting to study how the palatine suture fuses with age. Palatine sutures
may contribute to age estimation, at least before the age of 60. Mann's method
classifies palatine sutures into five groups, ranging from no closure to complete
closure.!819 The method is subdivided into four sections of the palatine suture:
the transverse palatine suture (TP), the incisive palatine suture (IN), the posterior
median palatine suture (PMP), and the anterior median palatine suture (AMP).
Mann divides age into five stages: less than 20 years, 20-24 years, 25-29 years,
30-50 years, and over 50 years.19

The palatine sutures are fully obliterated, as evidenced by the transverse
palatine suture (TP) and the incisive palatine suture (IN). The posterior median
palatine suture (PMP) and the anterior median palatine suture (AMP) still appear
as a visible suture line, suggesting substantial closure but not complete fusion.
Based on these suture closure pattern, it is estimated that the individual was over
50 years old at the time of death.

Stages (Mann) Complete Obliteration Years (Mann classes)

™

<20

2 IN 20-24
3 IN + PMP 25-29
4 IN + PMP + TP 30-50
5 IN + PMP + TP + AMP >50

Maximal values of obliteration score

Figure 3. a. Palatine suture, b. Mann Method of palatine suture to determineage.

This study also presents a methodology for estimating the age of adults using
single-rooted teeth. The methodology is based on the assessment of three dental
characteristics: root height, tooth transparency, and periodontosis height.20-23 The
prevalence and severity of periodontitis were evaluated by measuring the
maximum distance between the cementoenamel junction (CEJ) and the soft tissue
attachment. This area exhibited a yellowish or brownish discolouration in the
cervical region of the tooth, contrasting with the surrounding root surface.

The translucency of a single-rooted tooth is measured by exposing it to a
bright light source and recording the translucency from the apex of the root to the
area near the neck on the labial surface. This translucency height is measured
with a caliper on both the labial and distal surfaces of the tooth. The highest
measurement obtained is recorded as the final translucency height. In some
cases, it is greater on the distal surface.23 The highest value was recorded as the
final translucency height. The measurement was occasionally higher on the distal
surface. According to the Lamendin equation, age estimation is 0,18 times
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Periodontosis (periodontosis height devide by root height and multiple by 100)
plus 0.42 times translucency (translucency high devided by root height and
multiple by 100) and added by 25,53.18:20,24

* |

Figure SEQ Figure \* ARABIC 3. Measuring the rootlength.

The calculation of tooth 45 yielded the following results: P = 10/15.7 * 100
=63.69 and T = 11.5/15.7 * 100 = 73.24. The P and T values were then entered
into the formula for age estimation. (0.18*P)+(0.42*T)+25.53, resulting in 67.7
years. This falls within the range of 67 years and 8 months, with a standard
deviation of 3.3 months or 3 years and 4 months for individuals over 50 years old.
This indicates that the body is approximately 64 years and 4 months to 70 years
and 11 months old. As the results from Mann’s method the body is over 50 years
old and from Lamendin’s method the body is between 64 to 71 years, it can be
concluded that the body at the time of death is 64 old to 71 years.

The combination of Mann's and Lamendin's methods provided a more
accurate age estimate, with Mann's method indicating that the individual was over
50 years old and Lamendin's method refining this to 64-70 years old. While palatal
suture closure is a reliable indicator of age up to around 60 years, its accuracy is
less reliable at this point. The Lamendin method, which uses dental characteristics,
was shown to have a more accurate estimate in older individuals, highlighting the
importance of integrating both skeletal and dental methods in forensic age
determination.

Forensic odontology plays a critical role in estimating the age of skeletonized
remains in a non-invasive, efficient, and cost-effective manner. Through the
analysis of dental structures, forensic odontologists can determine a reasonably
accurate age range, even in cases where soft tissue is absent. The durability and
developmental stages of teeth offer reliable indicators for age estimation, allowing
for precise assessments in forensic investigations. The limitation of not having
dental radiographs at the time meant that there are fewer methods available for
age estimation. The limitation of available sources could impact the analysis.

CONCLUSION

The two identification methods proposed by Mann and Lamendin yielded
similar age estimates for the victim, indicating an age above 50 years, specifically
ranging from 64 to 71 years. It can be reasonably inferred that the individual in
question is indeed the presumed person, the resident of the house. However, the
implication of this study is that, even with these constraints, a forensic
odontologist can still provide a reliable age estimate by examining the sutura
palatina and teeth.

Author Contributions: I.M.S., I.Z.P., and O.S. have participated to do the autopsy. I.LM.S., O.S.,
A.W.S., and E.I.A contributed to the interpretation of the result.1.M.S., A.W.S., and E.L.A. wrote the
final manuscript. All the author contributes to review the manuscript critically and approves the version
for publication. All author have read and ap proves the final manuscript.

129 | Age estimation of a skeletonized human remains using the mann and lamendin method: acase report
Padjadjaran Journal of Dentistry e 37, Number 1, March 2025



Sandi, etal

Funding: There is no fund or grant for this publication.

Institutional Review Board Statement: Ethical review and approval for this case report were
waived by the Ethical Clearance Committee - Faculty of Dentisry, University of Indonesia humber
15/KEPKG/FKGUI/VIII/2024. Furthermore, the decision was made not to share the identity of the
victim.

Informed ConsentStatement: Informed consent was not obtainable as the individual is deceased
and no legal next of kin or family members were available. This case reportwas prepared in accordance
with ethical guidelines and institutional policies, ensuring that all identifying information has been
removed to protect the individual's privacy.

Conflicts of Interest: The authors declare that there were no conflicts of interest related to this
casereport.

REFERENCES

S0 eN

15.
16.

17.

18.

19.

20.

21.

22,

23.

24.

Makie I. Fungsi Otopsi Forensik dan Kewenangan Kepolisian Republik Indonesia Berdasarkan Kitab Undang-Undang
Hukum  Acara Pidana  (KUHAP). Lex  Privatum [Internet]. 2016;4(5). Available from:
http://download.portalgaruda.org/article.php?article=109

Foster J. The “autopsy” enigma: etymology, related terms and unambiguous altematives. Forensic Sci Med Pathol.
2023 Oct 25; http://doi.org/10.1007/s12024-023-00729-9

Halim A, Indarti E, Santoso B. The Roleof Forensic Sciencein Criminal Acts of Murder Cases in Indonesia. Open Aaess
Maced J Med Sci. 2022 May 2;10(A):951-8; . http://doi.org/10.3889/0amjms.2022.9323

Obenson K, Carter J. Forensic Pathology: Overview. In: Encyclopedia of Forensic Sciences, Third Edition. Elsevier;
2023. p.668-77. http://doi.org/10.1016/B978-0-12-823677-2.00204-X

Ohoiwutun YAT. Ilmu Kedokteran Forensik (Interaksi dan Dependensi Hukum pada Ilmu Kedokteran). Yogya; 2017.
1-128p.

Khalil AMN, Hegazy NI, Abouhashem AA, Shaheen MAG, Hassan NM. From Death to Decay : An Overview of
Postmortem Changes. Zagazig University Medical Journal. 2024 Jun 8;0(0):0-0.
http://doi.org/10.21608/zumj.2024.291002.3405

Almulhim AM, Menezes RG. Evaluation of Postmortem Changes. In: StatPearls. StatPearls Publishing; 2023.

Shedge R, Krishan K, Warrier V, Kanchan T. Postmortem Changes. 2024.

Shrestha R, Kanchan T, Kewal ;, Affiliations K. Methods of Estimation of Time Since Death. 2024.

Hau TC, Hamzah NH, Lian HH, Amir Hamzah SPA. Decomposition Process and Post Mortem Changes: Review. Sains
Malays. 2014 Dec 1;43(12):1873-82. http://doi.org/10.17576/jsm-2014-4312-08

Sitompul A. The Use of Forensic Physician Expertise In View of Health Law Against Murder Cases. SASI. 2023 Mar
11;29(1):112. http://doi.org/10.47268/sasi.v29i1.1281

Langley NR, Tersigni-Tarrant MA. Forensic Anthropology. 2nd ed. Langley NR, Tersigni-Tarrant MA, editors. Boca
Raton: CRC Press; 2017.1-464 p. http://doi.org/10.4324/9781315300030

Divakar KP. Forensic Odontology: The New Dimension in Dental Analysis. Int J Biomed Sci. 2017 Mar; 13(1):1-5.
Krishan K, Kanchan T, Garg AK. Dental Evidence in Forensic Identification - An Overview, Methodology and Present
Status. Open Dent J.2015;9:250-6. http://doi.org/10.2174/1874210601509010250

Jeddy N, Ravi S, Radhika T. Current Trends in Forensic Odontology. J Forensic Dent Sci. 2017 Sep;9(3):115-9.
Verma M, Verma N, Sharma R, Sharma A. Dental age estimation methods in adult dentitions: An overview. J Forensic
Dent Sci. 2019;11(2):57. https://doi.org/10.4103/jfo.jfds 64 19

Valenzuela-Garach A. Forensic odontology in human identification in multiple victims’ incidents. Spanish Joumal of
Legal Medicine. 2023 Apr;49(2):47-54. http://10.1016/j.remle.2023.08.001

Gutiérrez-Tiznado P, Lo pez-Lazaro S, FonsecaGM. Ageestimation by evaluation of obliteration of the palatine sutures:
a scoping review. Forensic Sci Med Pathol. 2023 May 13;20(2):716—23.https://doi.org/10.1007/s12024-023-00645-y
Asdiana AE, Puspitawati R, Soedarsono N. Age Estimation via Orocraniofacial Based on Direct Observation and
Radiography.J La Medihealtico. 2024 Jan 30;5(1):40-9. https://doi.org/10.37899/journallamedihealtico.v5i1.1036
Zorba E, Goutas N, Spiliopoulou C, Moraitis K. An evaluation of dental methods by Lamendin and Prince and Ubelaker
for estimation of adult age in a sample of modern Greeks. HOMO. 2018 Mar;69(1-2):17-28.
http://doi.org/10.1016/].jchb.2018.03.006

Doria Martinez AM, Vasquez Escobar RA, Guzman Lopez Z. Comparacion de dos métodos, Lamendin y Gonzalez-
Colmenares, para estimar la edad en adultos. Universitas Odontologica. 2022 Dec 28;41.
https://doi.org/10.11144/Javeriana.uo41.ctml

Garizoain G, Parra RC, Aranda CM, Luna LH. Three decades after the publication of the Lamendin method for aduit
age-at-death estimation: Methodologicl evolution of the procedure and interpretations. Forensic Sci Int. 2024
Feb;355:111917. https://doi.org/10.1016/j.forsciint.2023.111917

Garizoain G, Parra RC, Escalante-Fidrez KJ, Aranda CM, Luna LH, Condori LA, et al. Age-at-death estimation in adults
using three forensic methodologies: A Lamendin’s technique approach for Latin American context and the extension
of aforensicinternational dental database. J Forensic Sci. 2021 Nov 19;66(6):2456—68. https://doi.org/10.1111/1556-
4029.14805

Garizoain G, Petrone S, Plischuk M, Inda AM, Garcia MN. Evaluation of Lamendin’'s Age at Death Estimation Method in
a Documented Osteological Collection. Forensic Science International: Reports. 2020 Dec;2:100060.
https://dai.org/10.1016/j.fsir.2020.100060

https://doi.org/10.24198/pjd.vol 37n01.59297  Copyright: © 2025 by Padjadjaran Journal of Dentistry. Submitted to Padjadjaran Journal of Dentistry for possible open access

publication under the terms and conditions of the Creative Commons Attribution (CC BY) license (https:// creativecommons.org/licenses/by/ 4.0/).

130 | Age estimation of a skeletonized human remains using the mann and lamendin method: a case report
Padjadjaran Journal of Dentistry e 37, Number 1, March 2025


http://download.portalgaruda.org/article.php?article=109
http://doi.org/10.1007/s12024-023-00729-9
http://doi.org/10.3889/oamjms.2022.9323
http://doi.org/10.1016/B978-0-12-823677-2.00204-X
http://doi.org/10.21608/zumj.2024.291002.3405
http://doi.org/10.17576/jsm-2014-4312-08
http://doi.org/10.47268/sasi.v29i1.1281
http://doi.org/10.4324/9781315300030
http://doi.org/10.2174/1874210601509010250
https://doi.org/10.4103/jfo.jfds_64_19
about:blank
https://doi.org/10.1007/s12024-023-00645-y
https://doi.org/10.37899/journallamedihealtico.v5i1.1036
http://doi.org/10.1016/j.jchb.2018.03.006
https://doi.org/10.11144/Javeriana.uo41.ctml
https://doi.org/10.1016/j.forsciint.2023.111917
https://doi.org/10.1111/1556-4029.14805
https://doi.org/10.1111/1556-4029.14805
https://doi.org/10.1016/j.fsir.2020.100060
https://doi.org/10.24198/pjd.vol37no1.59297

