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Abstract

Dental morphological variations, such as the entoconulid
or cusp 6, hold significant value in forensic identification
and anthropological studies. These traits often vary across
populations and provide insights into genetic and evolutionary
patterns. The entoconulid is an uncommon dental trait
observed primarily in Mongoloid and African populations.
It reflects complex genetic, epigenetic, and environmental
interactions during tooth development. In forensic contexts, the
presence of such morphological features can aid in population-
specific identification and provide additional evidence in cases
lacking ante-mortem data.The entoconulid, though rare, is a
significant morphological characteristic with applications in
forensic identification and anthropological research. Dentists
should recognize and document such traits to support the
identification of human remains, especially in the absence of
other identifiers. This article will disscuss about a 21-year-
old deceased male that was involved in a gang fight and
was referred to Said Sukanto Bhayangkara Police Hospital
in Jakarta for postmortem examination. Extraoral findings
included multiple abrasions and fractures on the body, while
intraoral examination revealed dental caries, unerupted teeth,
and the presence of entoconulid on tooth 46.
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1. Introduction

Variations in dental structures have long been
a subject of interest for forensic scientists, both
from theoretical and applied perspectives. The
majority of morphological variations are observed
in the tooth crown, with some occurring frequently
across populations, while others are distinctive to
specific ethnic groups. Although human dentition
follows a fundamental structural framework,
individual differences arise due to the expression
and intensity of primary and secondary dental traits,
which collectively reflect an individual's genetic
makeup. Teeth exhibit both morphological and
metric variations, which can differ within and across
populations while adhering to the general anatomical
blueprint of human dentition. Additionally, rare dental
anomalies, primarily influenced by environmental
factors during development, constitute a secondary
category of dental variations, which hold significant
evolutionary implications [1,2].

The occlusal surface of permanent mandibular
molars exhibits a morphology that ranges from
a square to an elongated oval shape in the
mesiodistal direction. Four principal cusps are
usually symmetrically positioned along the tooth's
main axes in first molars. These cusps resemble
maxillary molars in that they are arranged in lingual
and buccal aspect. The mesiolingual (metaconid
cusp) and distolingual (entoconuid cusp) are the
two main lingual cusps, when the mesiobuccal
(protoconid cusp) and distobuccal (hypoconid cusp)
are the two conspicuous buccal cusps. Mandibular
molars are distinguished by the presence of a
smaller fifth cusp, and in some cases, a sixth cusp.
Located distally to the hypoconid, the fifth frequently
observed cusp is the hypoconulid [3,4].

Although it is more frequently found buccally
adjacent to the hypoconulid, in certain teeth it is
situated closer to the buccal-lingual midline. The

entoconulid, a little cusp situated between the
entoconid and the hypoconulid, is usually the extra
cusp when there are six. The groove between the
buccal and lingual cusp rows splits into two branches
that curve around the hypoconulid in the shape of a
Y, a configuration also referred to as the Y-5 pattern
formed by the cusp separation grooves [5,6].

In forensic odontology, teeth play a crucial role
in forensic identification by providing insights into
a person's age, sex, and race (ancestry) through
dental morphology and development. Age estimation
is based on tooth eruption patterns in children and
wear, pulp chamber size, and dentin translucency in
adults. Sex determination relies on dimorphic traits
such as larger canine size and robust mandibular
features in males. Ancestry (race) identification
is inferred from dental traits like shovel-shaped
incisors in East Asians and Native Americans,
Carabelli’s cusp in Europeans, and high molar cusp
numbers in African populations, and more traits
include amount of cusp teeth like entoconulid. The
purpose of this article is to describe an instance of
"Tuberculum Sextum," commonly referred to as the
"Entoconulid" or "Cusp 6," that was found on the
body of a deceased Indonesian man and correlation
to forensic odontology aspect [6,7].

2. Case report

On Friday, September 20, 2024, Said Sukanto
Bhayangkara Police Hospital, Jakarta received
a referral from RSUD Bekasi for the body of a
21-year-old male who died after being involved in a
gang fight. The body will be examined to determine
the exact cause of death.

On extraoral examination, rigor mortis was
found throughout the body and was easily resisted.
fractures were found in the lower 1/3 of the left
femur and palpable fractures in the mid pubic bone.
wounds were found on the back, there were several
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abrasions with the largest size of 6 x 2 cm and the
smallest size is 0.5 x 0.5 cm, in the right inner thigh
folding area, there were abrasions measuring 3 x 1
cm, on the outer right thigh 10 cm above the knee
fold there were abrasions measuring 11 x 2.5 cm,
on the right thigh on the front side 13 cm below the
front of the intestine bone there was an open wound
with uneven edges accompanied by a tissue bridge
with a 11 x 2.5 muscle tissue measuring 5 x 7 cm.

On intraoral examination in Fig.1 shows
misaligned mandibular maxilla teeth condition
when occlussion, Fig.1a. Teeth 18 and 28 are fully
erupted and there are caries in teeth 18, 16, 26,
27, and 28, Fig.1b. In the mandible, tooth 38 has
not erupted, and tooth 48 is in the partial eruption
stage. There are caries 37, 36, 45, and 47 in Fig.1c.
When observed in tooth 46, there is variation
in the number and shape of the cusp called the
entoconulid, Fig.1d.

3. Discussion

Forensic odontology plays a role identification.
Primarily identification from DNA, fingerprint and
teeth. Secondly, through the analysis of dental
records or property characteristic from the body.
Fingerprint and DNA analysis are two other critical
methods used in forensic identification, and they
complement the information provided by forensic
odontology [8].

Fingerprints are unique to each individual,
making them a reliable method for identification.
Even identical twins have different fingerprints.
Fingerprints can be preserved on various surfaces
and are often collected from crime scenes. Forensic
experts analyze the patterns, ridges, and minutiae
of fingerprints to match them with known samples.
In cases of severe decomposition or damage,
fingerprints may not be retrievable [8,9].

DNA profiling is highly specific and can match
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Figure 1- a. Maxilla and mandible anterior teeth shows
misalignment, b. lingual aspect shows caries profunda on
36 and caries media on 46, ¢. palatal aspect shows ovoid
maxillary arch, d. tooth 46 shows entoconulid

biological samples to individuals with great accuracy.
Like fingerprints, DNA is unique to each person
(except for identical twins). DNA can be obtained
from various sources such as blood, saliva, hair,
and other bodily fluids. It is particularly useful in
identifying victims from remains or in sexual assault
cases where biological materials are present. DNA
extraction, amplification (using techniques like PCR),
and sequencing or matching against databases
is involved in the process. DNA testing can take
more time than fingerprint analysis and may require
sufficient biological material to yield clear results
[8,9].

Based on the fingerprint and DNA limitation,
forensic odontologyst use dental records to match
and identify victims in cases of mass disasters,
accidents, or crimes where bodies may be disfigured
or unrecognizable. The unique structure of teeth
can provide critical information for establishing
identity, similar to fingerprint analysis. Teeth can
give clues about a person's age, as specific dental
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characteristics change with age. Certain dental traits,
such as tooth shape and size, shovel shape and
morphology cusp can be analyzed to determine the
sex and race from unidentified individuals [8,10].

Permanentmandibularfirstmolarstypically feature
five cusps: mesiobuccal, distobuccal, centrobuccal,
distolingual and mesiolingual. However, some
molars may have only three or four cusps. In three-
cusped forms, both the distobuccal and distolingual
cusps are missing, and in four-cusped molars, the
distobuccal cusp is absent. The sixth cusp can only
be identified when all five other cusps are present.
It is not possible to determine if a single distal cusp
represents cusp 5 or cusp 6 without the presence of
two distinct distal cusps to differentiate them [6,11].

In 1970, Turner introduced a standard reference
plague to classify the varying expressions of this
trait, known as the Arizona State University Dental
Anthropology System (ASUDAS), as detailed in
Table 1. In this case, the entoconulid has a score of 2
when the cusp 5 is larger than cusp 6 [6].

In a forensic context, entoconulid analysis can be
used for individual Identification by comparing dental
morphological patterns, including the presence of
entoconulid, between recovered tooth samples
and dental records of missing individuals, forensic
experts can aid the identification process. The
distribution of entoconulid varies among different
populations. For example, some studies show that
the frequency of entoconulids is higher in certain
populations compared to others. This information
can help in estimating the geographical or ethnic
origin of unidentified human remains [6,8,11].

The entoconulid in mandibular molars was studied
by Townsend et al. in relation to its expression and
genetic basis. In a geographically remote population
of Aboriginal people from Australia's Northern
Territory. Four classes of trait expression were
hypothesized after analyzing the dental casts of

Table 1- Entoconulid description and score based on
ASUDAS terms.

Score Description of cusp 6 expression
0 Cusp 6 expression is none/absent.
1 When cusp 6 expression compared to
cusp 5, cusp 6 is substantially smaller.
2 Cusp 5 is larger than cusp 6
3 Cusps 6 and 5 are the same size
4 When cusp 6 expression compared with

cusp 5, cusp 6 is bigger
5 Cusp 5 is slightly less than Cusp 6.

399 patients. These classes included trace, small,
medium, and large entoconulid cusps. The incidence
rates in the permanent dentition vary from around
50% on mandibular second molars to 70% on first
molars and as high as 80% on mandibular third
molars. In comparison, the frequency of entoconulid
occurrence exceeded 80% in primary mandibular
second molars. Only 3% of primary second molars
exhibited large cusps, whereas 25% of permanent
mandibular third molars displayed this characteristic.
The degree of expressiveness rose along the molar
teeth distally [12-14].

Epithelial-mesenchymal interactions mediated
by signals shared with different organs mediate
the formation of individual teeth. During epithelial
morphogenesis and the formation of tooth forms,
mesenchymal gene expression and cell proliferation
are regulated by a number of members of the
fibroblast growth factor (FGF) family, specifically
FGF 4, 8, and 9 [15,16].

Kettunen et al. conducted a study in the
development a mouse teeth, which they examined the
functions of FGF-3, FGF-7, and FGF-10. According
to their findings, FGF-3 and FGF-10 appear to have
variably regulated expression and serve redundant
roles as mesenchymal signals controlling tooth
epithelial development. Furthermore, FGF3 might
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take part in the primary enamel knot's signaling
processes [16].

Another explanation for the differences in molar
occlusal surfaces is that they are polygenetically
determined by a combination of alleles on two or
more sites and are brought on by terminal enamel
deposition in one of the final stages of molar growth.
Several studies have demonstrated that the X
chromosome's genes control enamel deposition,
whereas the Y chromosome's genes affect cell
division linked to dentine—enamel bond formation and
enamel deposition.Throughout the lengthy process
of dental development, complicated multifactorial
interactions between genetic, epigenetic, and
environmental factors result in dental abnormalities
[17,18].

The cusp counts of 392 Japanese male and
female first and second molars did not significantly
differ, according to a study by Suzuki and Sakai. In
comparison to Aleuts (21% and 18%) and Eskimos
(22% and 18%), 65% first molar and 63%, second
molar, Cusp 6 was found to be approximately three
times more prevalent in Indian Crania. Nonetheless,
the percentage of cusp 6 (20%) in the mandibular
first molars of Aleuts and Eskimos was comparable
to our findings. Each of the three populations (Aleuts,
Eskimos and Indian) had five until six cusped primary
lower molars. There were no four-cusped molars
discovered. The most prevalent ethnic groups with
four-cusped second lower molars are, Indians (3%),
Aleuts (9%) and Eskimos (1%) [19,20].

The current paper's author has conducted
a few studies on various dental morphological
characteristics, such as metric and non-metric
tooth characteristics that make up the crowns and
roots of pediatric patients in India. Nagaveni et al.
documented four instances of metaconulid or cusp
7 in the permanent lower first molars of individuals
from Indiana. The existing body of research on
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this subject is relatively restricted. The author
subsequently recorded the occurrence of "paramolar
tubercle" in primary dentition in the year 2009. In
2012, Nagaveni carried out a further assessment
to determine if additional roots were present in the
permanent mandibular molars of Indian children
[19,20].

A study using a quasi-continuous threshold model
revealed that mandibular first molars had the most
genetic contribution to the incidence of entoconulid
variability. Molar characteristics on lower and
upper teeth were found to be significantly related,
implying that similar developmental pathways may
be responsible for these traits. The distal occlusal
aspect of molar, which experiences early wear during
mastication in Aboriginal people, is given extra mass
by the entoconulid and the metaconule [14].

Kharaisat et al. examined the expression of
metaconulid, entoconulid, and pre-entoconulid and
post-metaconulid traits on permanent mandibular
first molars among the Jordanian population residing
in the community, as well as the interactions between
different characteristics in permanent mandibular
first molars. The researchers examined 360 students
between the ages of 15.5 and 16, 176 of whom were
boys and 184 of whom were girls. Dental casts were
created for these kids, and their dental traits were
assessed. In mandibular first molars, approximately
15.83% of cusp 7 and 21.6% of cusp 6 were found.
The Jordanian Arabs exhibited a significantly higher
frequency of cusp 6 and 7 on their lower first molars
compared to other Western Eurasians in the study.
Consequently, the researchers deduce that there
was considerable genetic mingling between the
Middle East and Mongolians and Sub-Saharan
Africans.Additionally, they proposed that the tooth
morphological characteristics of cusps 6 and 7 have
nothing to do with phenotype or genetics [6,21].

One racial trait of the Mongoloids has been
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identified as the sixth cusp. It is claimed to
exhibit clear demographic differences. According
to reports, American Blacks exhibit the highest
frequency, setting them apart from other groups.
Therefore, to a certain degree, these dental
abnormalities can be utilized to determine a
person's origin [5,14,22].

4. Conclusion

Primary identification using dental examination
is highly recommended, especially when DNA and
fingerprint analysis are difficult to perform. One of
the valuable dental traits in forensic identification
is the entoconulid, which can serve as a distinctive
feature for determining sex and ancestry across
different populations. entoconulid, is easy to find
in Mongoloids and Africans in the Middle East.
Even if the presence of it is not linked to clinical
issues, anthropologists and morphologists are very
interested in it since it offers further study evidence
regarding how to identify a person in a forensic
case. Understanding normal dental variation is
essential in forensic odontology, as it provides
a crucial reference for accurate identification.
Therefore, forensic odontology plays a significant
role in recognizing individual characteristics through
dental traits, contributing to a more comprehensive

and reliable identification process.

Ethical Clearance

Ethical clearance has been approved by Faculty
of Dentistry University of Indonesia, February
03, 2025 with registration No. I/KEPKG/FKGUI/
[1/2025. No identifiable information, such as names,
addresses, or personal records, was included in the
study. Additionally, photographs and dental records
were handled in a manner that prevented any direct
identification of individuals.

Conflict of interest

The authors declare no conflicts of interest.

Source of funding

The authors received no financial support for the
research, authorship or publication of this paper.

Acknowledgement

Thanks to University of Indonesia and Said
Sukanto Bhayangkara Police Hospital for the
support and assistance.

References

1. Yamunadevi A, Basandi PS, Madhushankari GS,
Donoghue M, Manjunath A, Selvamani M, et al.
Morphological alterations in the dentition of type i
diabetes mellitus patients. J Pharm Bioallied Sci.
2014;6(SUPPL. 1).

2. Madhushankari GS, Basavanna RS, Dahiya D,
Sonika. Emphasizing a new developmental variation
of the mandibular molars-A mermaid in dentstry. Vol.
5, Journal of Clinical and Diagnostic Research. 2011.

Available from: www.jcdr.net

3. Mavrodisz K, Rézsa N, Budai M, Soés A, Pap |,
Tarjan |. Prevalence of accessory tooth cusps in a
contemporary and ancestral Hungarian population.
Eur J Orthod. 2007 Apr;29(2):166-9.

4. Nagaveni N, Umashankara K, Radhika N, Reddy PB.
Maxillary paramolar: Report of a case and literature
review [Internet]. Vol. 5, Archives of Orofacial
Sciences. 2010. Available from: https://www.
researchgate.net/publication/267834197

5. Nb N, Kv U. Series of Clinical and Medical Case
Reports and Reviews Letter to the Editor Citation:
Nagaveni NB, Umashankar KV. Report of a rare
odonto-stomatologic anomaly-maxillary paramolar
Report of a Rare Odonto-Stomatologic Anomaly-
Maxillary Paramolar. Vol. 1, Series Clin Med Case
Rep Rev. 2023.

AJFSFM 2025; Volume 7 Issue (1)




A. Nur Azizah et al. [IeJS]

10.

11.

12.

13.

14.

Khraisat A, Alsoleihat F, Sawair FA, Shaweesh
Al. Entoconulid (cusp 6), metaconulid (cusp 7),
post-metaconulid and pre-entoconulid expression
on permanent mandibular first molar in the living
Jordanian population and inter-trait interactions.
2011.

John S, Devi P, Chundawat P, Sankar R, Gupta
S. Analysis of non-metric dental traits for ethnicity
identification in a mixed population of Uttar Pradesh.
J Forensic Leg Med. 2024 Oct 1;107.

Kurniawan A, Chusida A, Satigi LV, Romadhoni AD,
Liandro MR, Margaretha MS, et al. Dentist’s Role
and Responsible in Identification and Investigation.
Indonesian Journal of Dental Medicine. 2021 Nov
28;4(2):36.

Krishan K, Kanchan T, Garg AK. Send Orders for
Reprints to reprints@benthamscience.ae Dental
Evidence in Forensic Identification-An Overview,
Methodology and Present Status. Vol. 9, The Open
Dentistry Journal. 2015.

Blau S, Roberts J, Cunha E, Delabarde T, Mundorff
AZ, de Boer HH. Re-examining so-called ‘secondary
identifiers’ in Disaster Victim Identification (DVI): Why
and how are they used? Vol. 345, Forensic Science
International. Elsevier Ireland Ltd; 2023.

Nagaveni NB, Umashankara K V. Radix entomolaris
and paramolaris in children: A review of the literature.
Vol. 30, Journal of Indian Society of Pedodontics and
Preventive Dentistry. 2012. p. 94-102.

Kaur H. Unusual occlusal morphology of permanent
maxillary second molar and mandibular first molar:
A case report. IP Indian Journal of Conservative and
Endodontics. 2024 Sep 28;9(3):139—41.

Jernvall J, Thesleff I. Reiterative signaling and
patterning during mammalian tooth morphogenesis.
Mech Dev. 2000:92;19-29. Available from: http://
honeybee.helsinki.

Townsend G, Yamada H, Smith P. Expression
of the Entoconulid (Sixth Cusp) on Mandibular
Molar Teeth of an Australian Aboriginal Population.

15.

16.

17.

18.

19.

20.

21.

22.

Vol. 82, AMERICAN JOURNAL OF PHYSICAL
ANTHROPOLOGY.  1990.

Richard Scott G, Turner CG. The anthropology
of modern human teeth: Dental morphology and
its variation in recent human populations. The
Anthropology of Modern Human Teeth: Dental
Morphology and its Variation in Recent Human
Populations. Cambridge University Press; 2015.
337-370 p.

Pa” P, Kettunen P, Laurikkala J,
Itaranta I, Vainio S, et al. Associations of FGF-3
And FGF-10 With Signaling Networks Regulating
2000;
https://anatomypubs.onlinelibrary.wiley.com/
doi/10.1002/1097-0177

lta"ranta P,

Tooth  Morphogenesis. Available from:

Gupta S, Nagaveni NB, Chandranee NJ. Three-
rooted mandibular first primary molar: Report of three
cases. Contemp Clin Dent. 2012 Apr 1;3(5):S134—6.

SARUHANOGLU A, ALTIN N, ERGUN S, TANYERI
H. A CASE SERIES STUDY OF MESIODENS
AMONG CHILDREN-istanbul
Hekimligi Fakultesine Bagvuran Mesiodensi Olan
Cocuklarin Vaka Serisi. J Istanb Univ Fac Dent. 2014
Nov 18;48(3):1.

Universitesi  Dig

Venkataraghavan K, Praveen P, Anantharaj A,
Prathibha Rani S, Krishnan MB. Bilateral Six Cusped
and Three Rooted Mandibular First Molars. World
Journal of Dentistry. 2011 Sep;2(3):255-8.

(2023). Huge Double Tuberculum Dentale (Lingual
Tubercle) in maxillary central incisor — Report of a
rarest dental morphological trait. 3, 13-15. https://doi.
org/10.5281/zenodo.10019595

Burklein S, Breuer D, Schafer E. Prevalence of
molars in a German

Feb;37(2):158-62.

taurodont and pyramidal

population. J Endod. 2011

Poornima P, Shilpa S, Roshan NM, Reddy VVS.
Variation in Morphology of Permanent Mandibular
First Molars - A Rare Case Report. Indian Journal of
Contemporary Dentistry. 2013;1(2):84.

AJFSFM 2025; Volume 7 Issue (1)





