Y , |
oakadl Eao iy Iall @alal | g
Olacsn el =

-~ - 3 e N il ot
—— o \
. .o - .. . e NN - v
— - A “f -
ML&!Y‘ Mﬂ‘v& e e N y
) \ o
Ead - - 7 N ! A "_ -
/ N A ¢
1N . -~ ) NN L
A TEOAM 19 WIS < NS \\,,. “£9
\ : Z 7l [ —
N
- — ~

Misan Journal of Academie Studi

dl-o-l:l.‘:)lluhul)al.l

drapnilg diclala il ddlwidl o glcll

LSS Y Sty Glecs (Aloes

Misan Journal For Academic Studies
Humanits, Social and applied Sciences

4
7, bad a
"

ISSN (PRINT)  1994-697X
(Online)-2706-722X

Je¥) Geils 56 A=t 24 =l

Dec 56 Issue 24 vol

- \O‘
Py
&
3
s !
ST,
i
St
n

-
e
-

i




MISAN JOURNAL FOR ACADEMIC STUDIES
HUMANITS, SOCIAL AND APPLIED SCIENCES MJ]AS
VOLE 24 ISSUE 56 DEC,2025

236 Sl ) e 32
Ll Gl ¥y LY ol

Ol fnslr /el 4y 1 K7

2025 MO8 5650 24 04|
DEC,2025 SSUES6 VOLE 24

Google s ISC
IRAC G

Academic Scientific Journals PORTAL " s

d %% Crossref @@@@

2009, 13263] i Jlowell v i -
journal.m.academy@uomisan.edu.iq

https://www.misan-jas.com/index.php/ojs
https://iasj.rdd.edu.ig/journals/journal/view/298



mailto:journal.m.academy@uomisan.edu.iq
https://www.misan-jas.com/index.php/ojs
https://iasj.rdd.edu.iq/journals/journal/view/298

F' MISAN JOURNAL FOR ACADEMIC STUDIES
A B HUMANITS, SOCIAL AND APPLIED SCIENCES MJAS

b VOLE 24 ISSUE 56 DEC,2025

daial

G gadl L gd

12-1

Influence of the Addition of Nano Cerium Oxide/Chitosan Composite on the physical
Characteristics of Polymethylmethacrylate Resin
Ali Hussein Jaber Firas Abdulameer Farhan

27-13

The Impact of Peer-centred Feedback on Academic Essay Writing: A Mixed-Methods
Study of Third-Year English Students at Imam Al-Kadhum College
Asmaa Hussain Jaber

36 28

Study of the evolutionary origin and virulence factors of bacterial species causing
umbilical cord infections in newborns
Rehab Riyadh Al-Mousawi Wataa Abdul Wahid Al-Kaabi

45-37

Isolation and Phenotypic Characterization of Multidrug-Resistant Pseudomonas
aeruginosa Isolated from Wounds and Burns of Patients in an Iraqi Clinical Setting: A
Study of Their Distribution and Antibiotic Resistance

Ziyad Kadhem Dahil Alburki Samira Gjir Jremich

55 -46

Genetic estimation of the toxic shock syndrome genes for burn patients in Al-Qadisiyah
Province
Ahmed Madboub Tahir Rana Saleh Al-Tawil

69 — 56

Protective effect of probiotic (Lactobacillus casei) against Escherichia coli causing
diarrhea
Ali J.Turki, Dhuhaa Kh.Kareem Abeer M.Alsheikly

84 -170

The Impacts of Nano Barium Titanate on The Radiopacity and Surface Roughness of
3D-Printed Acrylic Denture Base
Rand Naseer Kadhum Thekra Ismael Hamad

98 — 85

Assessment of the wettability of addition silicone Impression material following short
term immersion in tea tree oil solution
Samir Samier hammed Aseel Mohammed Al-Khafaji

110 -99

C-peptide, liver enzymes and CRP-protein related with vitamin D deficiency in obese
and diabetic (type 2) women
Farah Kadhim Alwan Ahmed Aboud khalifa

125 -111

Investigation of Toxoplasma gondii in women with breast cancer by using the
Histopathology technique in Southern Iraq
Elaf G. G. Alzaidy Hussain A. M. Alsaady Sawsan S. Alharoon

10

139 -126

Mapping of Gross Heterogeneity of Mishrif Formation at West Qurna 1 Oilfield,
Southern Iraq
Mustafa A. Abdulhasan Amna M. Handhal

11

157 - 140

A matter between two extremes: A Study in Rational Analysis
Ayad Naeem Majeed

12

173 — 158

Innovation in the Introductions of the Ibn Al-Rumi's Poems (283 AH - 896 AD)
Aziz Mousa Aziz

13

188 - 174

Intertextuality in the Short-Short Stories: The Case of Ahmed Jarallah Yassin
Raghad Mohammed Saeed Hassan

14

210-189

Holograms and Virtual Sculpture: A Study in the Physical Vanishing of Digital
Sculptures Works by artist Paula Dawson (as a model)
Essam Nazar Mohammad Jawad

15




MISAN JOURNAL FOR ACADEMIC STUDIES
HUMANITS, SOCIAL AND APPLIED SCIENCES
VOLE 24 ISSUE 56 DEC,2025

MIJAS

Misan Jourual of Aeudemic odis,

224 -211

The Concepts of Predestination and Free Will in Mu‘tazilite Thought (A
Methodological Study from Theological to Philosophical Issues(
Najlaa Mahmood Hameed

16

242 — 225

Evaluation of the Second — Grade Mathematics Textbook According to International
Standards
Amal Abd.A.Abass Ramla A. Kadhem

17

261 —243

The Concept of the Hero in Ancient Iraqi Thought
Atheer Ahmad Huseen Sara Saeed Abdul Redha Ekram Fares Ghanem

18

277 —-262

Synthesis and Characterization of Some 1,4-Dihydropyridine Derivatives Substituted at
Position 1 and Evaluation of Their Biological Activity
Sajeda Kareem Hussein Tahseen Saddam Fandi

19

291 -278

The Syntactic Deletion in the Poetry of Al-Raai Al-Namiri
Riyadh Qasim Hassan

20

303 -292

The Language of Grammatical Criticism in Al-Radhi’s Commentary on Al-Kafiyah: A
Study in Content and Style
Kadhim Jabbar Alag

21

315-304

Visual Integration in the Structural System of Juliette Clovis’s Ceramic Works: An
Analytical Study of Form and Content
Rula Abdul-Ilah Alwan Al-Nuaimi

22

332-316

An Employment of Images and Typography as a Means of Communication on Book Covers
Abbas Faisal Mushtat

23

348 — 333

The Effect of Post and Brennan Strategy in Acquiring Copper Plate Skills for the
Students of the Fine Arts
Abbas Mahdi Jari Ronak Abbood Jaber Hussain Muhammad Ali

24

364 — 349

The Role of Contextual Learning in Raising the Level of Academic Aspiration among
Students of the Department of Art Education
Wiam Nadeem Jabr Al-Alaq

25

385-365

Environmental Degradation of the Marshes and Its Impact on Livestock Rearing (Case
Study: Hammar Marsh in Dhi Qar Province)
Ibtisam Ghat’a Khaji Al-Lami

26

405 - 386

Language and Gender in Riyam wa Kafa and Papa Sartre: A Lakoffian Reading
Raed Hani Obaid Bany Saad Mohammed Saadi Masoud Bavanpouri

27

422 — 406

Comprehensive analysis of observed changes in pressure systems and their impact on
climatic elements over Iraq (for selected climatic stations)
Hassan Ali Abdul Zahra

28

443 — 423

The Effect of a Proposed Mindfulness-Based Strategy on Developing Deep Text
Comprehension Skills among First-Grade Intermediate Students in Arabic Language Subject
Ageel Rasheed Abdul-Shahid Al-Asadi

29

461 - 444

Taurodontism teeth: A literature review
Tiba Haider Muneer Maryam Hameed Alwan

30




Misan Journal of dcademic Modies,

MISAN JOURNAL FOR ACADEMIC STUDIES
HUMANITS, SOCIAL AND APPLIED SCIENCES
VOLE 24 ISSUE 56 DEC,2025

MUIAS

ISSN (Print) 1994-697X
ISSN (Online) 2706-722X

DOI:
https://doi.org/10.54633/2333-
024-056-030

Received:12/Sep/2025
Accepted:2/Oct/2025
Published online:30/Dec/2025

@O

MIJAS: Humanities, Social and
Applied Sciences
Publishers
The university of Misan.
College of Basic Education This
article is an open access article
distributed under the terms and
conditions of the Creative
Commons Attribution

(CCBY NCND 4.0)
https://creativecommons.org/lice
nses/by-nc-nd/4.0/

Taurodontism teeth: A literature review

Tiba Haider Muneer', Maryam Hameed Alwan?
2Department of Oral Diagnosis, College of Dentistry,
University of Baghdad, Iraq.

'E-mail: tayebhaidar@avic.uobaghdad.edu.iq
ORCID ID: https://orcid.org/0009-0004-8289-2870
?E-mail: Maryam.h@codental.uobaghdad.edu.iq
ORCID ID: https://orcid.org/0000-0002-1594-9126

Abstract:

Taurodontism is a rare developmental dental anomaly
marked by apical displacement of the pulpal floor, enlarged
pulp chambers, and root bifurcation or trifurcation near the
apex. Its etiology involves genetic mutations, syndromic
associations, or developmental disturbances of Hertwig’s
epithelial root sheath. Diagnosis relies mainly on radiographic
assessment, with CBCT offering superior accuracy, and
indices such as Shaw’s and Shifman’s aiding classification.
Clinically, taurodontism complicates endodontic, surgical,
orthodontic, and restorative procedures and may indicate
underlying systemic disorders. Early recognition and
interdisciplinary planning are crucial to optimizing patient
outcomes.
Keywords:Taurodontism, Dental anomalies, Hertwig’s
epithelial root sheath (HERS), Radiographic diagnosis
Introduction:

A tooth's development is a complicated process influenced

by several variables. Thus, this process can be disturbed, and

a range of abnormalities can result from infections, dietary or hormonal imbalances, genetic
control flaws, or modifications to the local environment where tooth development occurs. Teeth
development abnormalities can be divided into those that impact tooth number, size, form,
structure, and position. Taurodontism is regarded of the most significant abnormalities in tooth
morphology. Large pulp chambers with the trifurcation or bifurcation pushed apically, creating a
chamber higher apically than healthy teeth and free of pang at the cemento-enamel junction (CEJ),
are the hallmark of taurodontism, according to Witkop. The occlusal-cervical distance is
significantly smaller than the distance between the root's trifurcation or bifurcation and the CEJ.
Bi/Trifurcation of the roots, apical displacement of the pulpal floor, and vertically enlarged pulp
chambers are its most distinctive features.

Taurodontism was first described by Gorjanovic-Kramberger in a pre-Neanderthal fossil found
in Krapina, Croatia, in 1908. The fossil was 70,000 years old. Pickerill stated the first evidence of
taurodontism in the modern human teeth in 1909, referring to the disease as "radicular dentinoma”.

[444}
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Arthur Keith was the first to use the term "taurodontism" in 1913. "Odontoid" means "tooth," and
"taurus" means "bull" in Greek. This is because the morphology of the affected tooth resembles
that of hoof-bearing animals, especially bulls.

Keith proposed in 1913 that one of the Neanderthals' distinguishing features was taurodontism.
He made the argument that such taurodont teeth could not have evolved into the contemporary
dentitions he dubbed "cynodonts" (dog-like teeth with normal-sized pulp chambers that are
approximately located at the center of the crown and have a narrowing in the chambers' outline
form at about the CEJ.
Etiology and pathogenesis:

Oral health status and its variations due to anatomical, pathological, or environmental factors
remain a major concern in dentistry (Alyaseen & Aldhaher, 2024). Many explanations have been
proposed to explain the genesis of taurodontism. Some of the theorized origins of taurodontism
include a primitive pattern, atavistic characteristic mutation, specialized or retrograde character X-
linked trait, family trait, or autosomal dominant trait. Although it can be linked to multiple
developmental syndromes and abnormalities, this anomaly most commonly manifests as a single
aberration (Manjunatha and Kovvuru, 2010). It has been discovered to be a component of
numerous other uncommon disorders, including Down syndrome. Cleft palate, dwarfism, and
other dental abnormalities, like dens invaginatus, hypodontia, amelogenesis imperfecta,
microdontia, and ectodermal dysplasia, have also been related to taurodontism. Those with further
uncommon syndromes, including Mohr syndrome, Van der Woude syndrome, McCune-Albright
syndrome, Williams syndrome, Smith-Magenis syndrome, and Klinefelter’s syndrome
(Hemalatha and Attavar, 2015). Dental Practitioners may be the first to notice these conditions
since many of them have oral symptoms that show up on dental x-ray as changes in the shape or
chemistry. Jafarzadeh and coworker (2008). X-chromosomal aneuploidy is generally more
common in people with more severe triat types (meso or hyper). According to Jayashankara et al.
(2013), since the incidence of taurodontism increases with the count of X chromosomes, there may
be a positive relationship between the trait's expression and the count of X chromosomes.
Regarding the pathophysiology of taurodontism, there are numerous theories:

a) The developmental pattern was atypical

b) The pulp chamber floot's calcification was postponed

¢) An odontoblast reduction

d) There was a delay or incomplete fusion of the epithelial diaphragm's horizontal flaps.

e) The most widely recognized change is that which occurs in Hertwig's epithelial root sheath,
which is the obvious inability of the epithelial diaphragm to invade at the normal horizontal levels.
Hertwig's epithelial root sheath (HERS) is created when the inner and outer enamel epithelia fuse
to form the cervical loop, and the stellate reticulum within the enamel organ vanishes after enamel
has formed. The root contour is created by the HERS enclosing the dental papilla as it extends
downward, as seen in Figure 1. The surrounding dental papilla mesenchyme is subsequently
stimulated by HERS to develop into odontoblasts and release the root dentin. The subdivision
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establishes whether a tooth has roots or not (Bains et al., 2010; Hemalatha and Attavar, 2015;
Chetty et al., 2021).

Cementum Dentin

Oral epithelium Cementoblast —— I ‘/Odontoblast

Outer enamel Inner enamel Epithelial rests )
g S of malassez
epithelium epithelium (IEE) (ERM) Y
(OEE) ‘
Dental follicle cells ‘@ Dental papilla cells
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Hertwig's epithelial —
root sheath (HERS) -

Diagram of a developing molar during root
morphogenesis. The root is elongating downward.

Diagram of a magnified view of the dotted area.

Figure 1: Root morphogenesis of a developing molar (Ono et al., 2016).

Numerous transcription and growth factors were expressed by HERS. A delay or failure of
HERS to invade the mesenchyme results in the apical displacement of the root furcation and
subsequently in the development of taurodontism. The development of teeth, especially the
formation of the roots, depends critically on the ectodysplasin A (EDA)/EDA receptor signaling
system. As illustrated in Figure 2, the Eda pathway component Edar is expressed during root
development with a highly selective expression in the developing HERS. The upper second molars

are the most susceptible to the loss of this pathway, which results in a taurodont phenotype when
Eda or Edar is lost.
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Figure 2: Edar expression in Hertwig’s epithelial root sheath (HERS) during root

development. (A) late cap stage. (B) At the postnatal stage, Edar is expressed in the HERS
(arrows) at the apical end of the tooth (Fons Romero ef al., 2017).
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Given that Edar was expressed in the HERS, it is possible that the lack of active Eda signaling
changed another signaling factor that the HERS produces. One potential candidate is a member of
the Wnt signaling system; mice and patients with mutations in Wntl0a have a taurodont
phenotype, and deletion of Wntl0a results in cusp pattern deficits and hypodontia, which are
similar to many features of the phenotype of the Eda pathway mutant (Fons Romero et al., 2017).

At different phases of tooth formation, Wnt signaling is essential. Beginning in the
embryonic stage, Wnt signaling activity is seen in the dental epithelium and mesenchyme. An
adequate amount of Wnt signaling is necessary for the normal development of tooth roots and
periodontal tissue after birth. (Tokavanich and colleagues, 2021).
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Figure 3: Wnt signaling loss in the phenotype of epithelial cells. The yellow box shows that Wnt4
expression in the dental papilla is increased when Wnt10a in HERS is deleted; a yellow asterisk
indicates the absence of a pulpal floor chamber, and a blue arrowhead indicates short and thin root
dentin (Tokavanich et al., 2021).

Diagnosis and classification:

Clinical identification of taurodont teeth is impossible since their roots and CEJ are situated
beneath the alveolar margin; instead, diagnostic radiographs are typically used to diagnose
taurodontism (Azzaldeen et al., 2016). Established on the proportional displacement of the pulp
chamber floor apically, Shaw (1928) divided this disorder into three categories: hypotaurodontism,
mesotaurodontism, and hypertaurodontism as shown in Table 1. Due to this arbitrary and
subjective classification, normal teeth were mistakenly identified as having this abnormality, see
the figure below (Dineshshankar et al., 2014). So, Advances in diagnostic approaches, whether
radiographic or biochemical, help clinicians identify variations such as taurodontism at an early
stage (Husham & T.A.M.H.O., 2024).
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Figure 4: Teeth with taurodontism: Cynodont, hypotaurodontism, mesotaurodontism, and
hypertaurodontism are shown in (A), (B), and (C), respectively (Chetty et al., 2021).

Table 1: Classification of Taurodontism (Azzaldeen ef al., 2016).

Type Severity Definition

Hypotaurodontism | Mild Moderate pulp chamber elongation at the root’s expense.

Mesotaurodontism | Moderate Short roots but still distinct, and the moderate pulp is very
substantial.

Hypertaurodontism | Severe Severe prismatic or cylindrical shapes in which the pulp
chamber splits into two or four channels after almost
reaching the peak.

This imprecise and subjective classification frequently results in taurodontism being
misdiagnosed. It is not considered an objective analysis, although it is desired (Jafarzadeh et al.,
2008). Instead of depending on a subjective visual radiography assessment, it is crucial to use
metric analysis to identify taurodontism. Teeth with attrition and wear-induced secondary dentine
formation in the pulp chambers may be misinterpreted as having taurodontism. Therefore, in cases
of extreme attrition, taurodontism should be interpreted with caution (Azzaldeen et al., 2016).

Table 2: Keene (1966) classified the pulp chamber's height according to the longest root's length
in this order: (Attavar and Hemalatha, 2015).

Type Index value
Cynodont 0-24.9%
Hypo-taurodontism 25-49.9%
Meso-taurodontism 50-74.9%
Hyper-taurodontism 75-100%

Since the pulp chamber varies as age increases and the root length is susceptible to variations,
like external root resorption, the use of landmarks that are regarded as biologically variable
structures is a drawback of the Keene index (Azzaldeen et al., 2016).
As seen in Figure 5, Blumberg et al.'s 1971 biometric study included five characteristics to identify
taurodontism without specifically referring to any categorization. The author believed that
taurodontism could not be strictly classified because it is a continual oddity.

The first variable: The mesio-distal distance between the crown's contact points.
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The second variable: The mesio-distal dimension, which is measured at the CEJ.

Third Variable: The distance measured perpendicularly from the pulp chamber floor's highest point
to the baseline.

Fourth Variable: The distance measured perpendicularly between the longest root's apex and
baseline.

Fifth Variable: The distance measured perpendicularly from the pulp chamber roof's lowest point
to the baseline (Benzahya, 2015).

L.

F=—J=—

- A—

Figure 5: taurodontism classification by Blumberg (Jafarzadeh et al., 2008).

The distance between the cemento-enamel junction and the root's bifurcation or trifurcation
should be larger than the occluso-cervical distance; this fact was discovered by Feichfnger and
Rossiwall in 1977(Bains et al., 2010). Despite the fact that there are numerous classification
schemes for assessing the severity of taurodontism, the most popular one to date was put forth by
Shifman and Chanannel in 1978 (Dineshshankar et al., 2014). They created a radiographic
technique to assess taurodontism, employ objective measures and variables, and provide a
schematic representation of their anatomical features in Figure 6.

Two variables were measured: The height of the pulp chamber between the highest point of
the floor and the lowest point of the roof is variable 1, and the distance between the lowest roof
point of the pulp chamber and the apex of the longest root is variable 2.

Additionally, Shipman and Chanannel created the "taurodont index" (TI), which is determined
by dividing the length of the longest root by the height of the pulp chamber.
TI= Variable 1 x Variable 2x100
Table 3: According to increasing severity, the following taurodontism symptoms are
displayed:(Einy et al.,2022).

Type TI value
hypotaurodontism 20-30
mesotaurodontism 30-40
hypertarodontism 40-70
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Figure 6: Shifman and Chanannel (1978) variables (Einy ef al., 2022).

The crown-body length (CB) and root length (R) ratios were calculated using the biometric
method recommended by Seow and Lai to diagnose taurodontism on panoramic radiographs that
was in 1989. According to this ratio, teeth with a CB: R ratio between 1.10 and 1.29 were classified
as hypotaurodontic, while normal teeth ratio less than 1.10. As seen in the image below,
mesotaurodont teeth exhibited a ratio of 1.30 to 2.00, while hypertaurodontic teeth had a ratio
greater than 2.0 (Benzahya, 2015; Azzaldeen et al., 2016).

<1.10 1.10a 1.29 1.3a2 >2
Normal Hypotaurodontism Mesotaurodontism Hypertaurodontism
Figure 7: Classification based on crown body-root ratio (Gomes et al., 2012).

In addition to all of these techniques, Tulensalo and associates discovered a straightforward
method of evaluating taurodontism using an orthopantomogram (OPG) in 1989. This method
involves measuring the distance between the highest point of the pulp chamber floor and the
baseline, which is a line that connects the mesial and distal points of the CEJ. When such a distance
was 3.5 mm or more, a tooth was identified as taurodontic. They came to the conclusion that this
approach is trustworthy for evaluating taurodontism in a developing dentition in epidemiological
studies (Jafarzadeh et al., 2008; Benzahya, 2015). Figures 8 and 9 illustrate the precise
classification of the primary taurodont teeth using Daito's approach. Because it can be applied in
situations where the root is a or where the root growth is not complete, this technique helps assess

deciduous molars (Lim et al., 2020).
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Figure 8: Identification of a taurodontism using the standards Daito outlined. x is the vertical
distance between A and B, y is the vertical distance between B and C, (A) is the crown's highest
portion, (B) is the CEJ, and (C) is the furcation (Lim et al., 2020).

1.0‘ 1.0 1.0
0.3
0.5
1.0
| | | J N
Hypotaurodontism Mesotaurodontism Hypertaurodontism

Figure 9: Using Daito's technique, taurodontic deciduous teeth are categorized based on their
severity (Lim ef al., 2020).

Clinical and radiographical features

Both primary and permanent dentition molars and premolars are impacted by taurodontism.
As seen in Figure 10, it might impact one tooth or several teeth, unilaterally or bilaterally.
According to Gomes et al. (2012), the teeth themselves don't exhibit any clear or unusual
morphological or clinical traits. Radiographs provide the best visual representation of this
condition's peculiar character. Instead of tapering toward the roots, the involved teeth usually have
a rectangular shape. With a somewhat higher apicoocclusal height than usual, the pulp chamber
was incredibly big. Furthermore, the roots are too short and the pulp is not constricted at the tooth
cervix. Just a few millimeters above the root apices may be the bifurcation or trifurcation. This
radiography image is distinctive and eye-catching. Metric analysis was used to diagnose a
characteristic that was overlooked in certain radiographs during clinical evaluation. Since
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taurodontism is a risk factor for orthodontic therapy and a complicating factor for endodontic
treatment, therefore, metric analysis is clinically required to identify taurodontism, even in its most
moderate form, instead of depending just on visual radiography evaluation. Additionally, it might
help identify additional related medical disorders (HegDe et al., 2013; Sivapathasundharam, 2020).

Figure 10: Taurodontism could affect many bilateral teeth in both jaws and impacts both the
permanent and primary teeth (Bharath et al., 2015).

Figure 10: Taurodontism could affect many bilateral teeth in both jaws and impacts both the
permanent and primary teeth (Bharath et al., 2015).

Differential diagnosis:

Although the pulp chamber may be expanded in metabolic disorders such as
pseudohypoparathyroidism, hypophosphatasia, and hypophosphatemic vitamin D-resistant and
dependent rickets, the teeth nonetheless have a comparatively typical shape. The look may mimic
the vast pulp chambers of dentinogenesis imperfecta, especially in the early stages. Furthermore,
growing molars may look like taurodonts in appearance; nevertheless, partially developed roots
and broad apical foramina can additionally be taken into consideration (ML and Bhayya, 2018).
Prevalence:

In certain populations, various taurodontisms spread among the population. Globally, research
on the prevalence of taurodontism has found that it ranges from 2 to 48%. The variety of social
systems and ethnic differences, particularly in expanding populations, may be the cause of these
disparities in prevalence. According to the research, the prevalence of taurodontism varies between
males and females, maxillary and mandibular teeth, and premolar and molar teeth. Turkey,
Senegal, and China were found to have the highest prevalence. Racial and genetic variations,
sample selection, and research methods could all be responsible for this heterogeneity (Shah et al.,
2015; Benzahya, 2015).
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Clinical considerations:

Many dental treatments of taurodontism teeth, such as extraction, endodontic, orthodontic, and
prosthetic treatments, will become challenging. In order to avoid complex treatment through early
detection, we should take care of these teeth in a preventive manner. Therefore, diagnostic X-rays
should be given a high priority. In addition to understanding clinical difficulties, a dentist must be
knowledgeable about managing taurodontism (Mohan et al., 2013; Dineshshankar et al., 2014;
Einy et al., 2022).

Endodontic considerations:

The danger of pulp exposure from decay or during tooth preparation is increased by an
expanded pulp chamber. Due to the intricacy of the root canal system and the proximity of buccal
orifices, endodontists were uncomfortable with complete root canal fillings during the negotiating,
instrumentation, and obturation processes. (Jadhav et al., 2016; Sambandam and Ramesh, 2017;
Majunatha and Kovvuru, 2010). When treating these teeth endodontically, high-quality diagnostic
radiographs are crucial Figure 11 (A). An emerging new diagnostic imaging technique that has
proven crucial in precisely detecting the root canal system, CBCT can be used in certain situations
where anatomic variation and difficulties are discovered. When the occlusal surface is being
prepared for endodontic access. It was easy to locate a sizable pulp chamber, but it was challenging
to find the canal orifices and identify the root furcation. Because of the pulp chamber's big central
opening, it was accomplished by cutting more concentratedly in the middle. The working length
was calculated using a K-file, and at this stage, a 2.5% sodium hypochlorite irrigation solution has
been recommended to disintegrate organic tissue. Figure 11 (B) (Azzaldeen et al., 2017; Marques-
da-Silva et al., 2010). The use of illumination and magnification, such as surgical loupes with LED
lights, surgical operating microscopes, and ultrasonic endodontic tips, greatly improves the
visualization of the pulpal floor by better displaying the depths of the cavity, which facilitates the
identification of root canal orifices (Simsek et al.2013; Unni and Kundabala, 2017).

The extensive nature of the pulp in a taurodontic tooth necessitates chemo-mechanical
preparation; total removal of the necrotic pulp must be verified. In order to fully disintegrate pulp
tissue, 2.5% sodium hypochlorite was first recommended as an irrigant. Furthermore, as it is
impossible to properly instrument uneven root canals, extra effort should be taken to dissolve as
well as necrotic material could by irrigating the canals with 2.5% sodium hypochlorite.
Additionally, adding a final ultrasonic irrigation could aid in the removal of all pulp tissue
(Baranwal, 2016).

Because of the intricate tooth structure and numerous irregularities in the canals, the
instrumentation stage is the most challenging in the endodontic treatment of taurodontic teeth.
Stripping perforation and other iatrogenic hazards might result from using excessive canal
instruments to obtain thorough canal cleaning; therefore, the attempt to achieve successful canal
cleaning.The root canal system cannot be exceptionally cleaned with a typical irrigation syringe
alone. For this reason, passive ultrasonic irrigation may be a useful addition to the root canal
cleaning process. It can clear the root canal of more organic tissue, dentin debris, and planktonic
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bacteria.Compared to ultrasonic irrigation and ultrasonic equipment, PUI is a more effective met
hod of cleaning the canal.

It has been demonstrated that ultrasonic files have trouble controlling the cutting of dentine d
uring ultrasonic preparation. As a result, it is difficult to control the shape of the prepared root ca
nal, and irregular shapes and apical holes are generated.

Therefore, after the root canal has been formed, it can be cleared with PUI or a last flush of s
yringe irrigation. A well-shaped root canal facilitates better file oscillation and irrigant penetration
into the apical region of the root canal system (Simsek et al., 2013). A modified filling strategy
that combines lateral compaction in the apical area with warm vertical compaction of the elongated
pulp chamber has been proposed using system B or other modern backfill devices Figure 11 (D)
(Mohan et al., 2013). A mechanically active bioceramic sealer is employed to get excellent sealing
and enhance outcomes (Mohan et al., 2013 and Chamani et al., 2024). Endodontists face challenges
due to the potential for taurodont teeth to have an exceptional root canal system, in addition to the
difficulties of the endodontic operation (Bharti et al., 2009). Finally, vital pulpotomy can be used
instead of pulpectomy, especially in cases of hypertaurodont teeth (Azzaldeen et al., 2016).

Figure 11: The right maxillary second molar was treated with a root canal. An initial radiograph,
a working length estimation, a master cone verification, warm vertical compaction for root canal
filling, a postobturation radiograph, composite core buildup, and an intraoral photograph of final
obturation are shown in (A), (B), (C), (D), (E), and (F), respectively.

Surgical construction:

Because of the apical shift in the bifurcation or trifurcation, which makes it challenging to
position forceps beaks, extracting a taurodont tooth is typically challenging. When surgical teeth
elevators are used properly, this issue can be resolved. Additionally, some findings indicated that,
unless the roots are much divergent, the evacuation of such teeth might not be an issue because the
alveolus includes a huge mass with a limited surface area of a taurodont tooth (Thimmegowda et
al., 2015).

Particularly when the length of the tooth reaches the basilar bone in cases of taurodontic third
molars. A mandible fracture could occur right away or even during the first four weeks. As
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illustrated in Figure 12, several authors proposed the coronectomy as a less traumatic alternative
treatment by removing only the crown and keeping the roots in place to prevent bone extension
(Mendes et al., 2018).

(0) (d)

Figure 12: the diagnostic OPG (a). The follow-up was done at seven days, six months, and twelve
months, respectively (b, ¢, and d) (Mendes et al., 2018).

Prosthetic consideration:

A taurodont tooth may be less stable as an abutment for prosthetic purposes because of its
reduced surface area within the bone (ML and Bhayya, 2018).

Periodontal considerations:

In certain situations, a positive prognosis may be offered by dental implants. Because taurodont
teeth must exhibit substantial periodontal deterioration before furcation involvement, the
likelihood of furcation involvement is significantly lower in cases of periodontal pocketing or
gingival recession than in normal teeth (Baranwal, 2016; ML and Bhayya, 2018).

Conservative consideration:

Dental decay requires conservative cavity preparation techniques, such as minimally invasive
treatments, during restorative cavity preparation in bull teeth. Due to an improper crown/root ratio,
post-placement was not advised; however, other methods of tooth reconstruction are now
accessible, particularly with the advent of adhesive dentistry, which enables the use of fiber-
reinforced composite. EverX posterior is regarded as a dentine substitute in big cavities of teeth
that have undergone endodontic treatment since it strengthens the restoration with fiber and
improves its resistance to breakage (Thimmegowda et al., 2015; Einy et al., 2022; Bavaria et al.,
2017; Nazari and MirMotalebi, 2006). The tooth would lose the buttressing action against high
crown loading if there were no cervical constriction. Additionally, these roots have less residual
dentin thickness, which increases the risk of root fracture, which is particularly significant in these
situations. Therefore, it was determined to use a combination of light-cured composite resin and
glass ionomer repair to strengthen the root canal walls (Thaha et al., 2015).
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Orthodontic consecration:

A short and thin root might result in root resorption as a result of orthodontic movement.
Therefore, any orthodontic movement of teeth with taurodontia should be
precluded (Datana et al., 2021; Yordanova et al., 2011). Because the damaged tooth's root is short
and has a tiny surface area, its anchoring value is reduced. Adding more teeth to the anchored unit
or employing orthodontic implants for indirect anchorage are two ways to increase the anchorage
value of a taurodont molar tooth. Due to the decreased root support, headgear is not recommended
for taurodont molars.Long-term orthodontic treatment can have certain negative effects; one of the
most frequent issues with extended treatment is apical blunting or root resorption (Datana et al,
2021).

For both general dentists and orthodontists, the significant prevalence of taurodontism in
hypodontic patients poses a clinical difficulty. To get excellent outcomes, the orthodontist should
determine which teeth are taurodontic and incorporate them into the treatment plan.In these
situations, it is advised to restrict orthodontic tooth movement to preparation operations only in
order to make any future prosthetic rehabilitation with fixed constructions easier. Alternatively,
spontaneous gap closure is the better option when the treatment plan calls for employing the teeth
that are already present to close the gaps. Early primary molar extraction (8-9 years old) is how
this is accomplished (Yordanova et al., 2011). Functional and anatomical variations, such as
crossbite or taurodontism, may influence dental treatment planning and outcomes (Oudah, M.G.,
2023).

Pedodontics consideration:

It 1s advised that post placement be avoided for tooth restoration when treating a primary
taurodont tooth, that is, a severely deteriorated tooth (loss of crown), and no permanent
replacement. When utilized as a prosthetic abutment, a taurodont tooth might not be as stable as a
healthy tooth; therefore, extraction and a functional space maintainer should be the preferred
course of action.

The structure and morphology of the crown, as well as the loss narrowing at the
Cementoenamel junction that extends to the bi/trifurcation of the root, make it challenging to place
a crown or space maintainer. The architecture and shape of the crown in a taurodont tooth make
crown retention challenging. Therefore, a custom-made crown might be recommended in certain
situations. Prefabricated bands might not fit properly when space maintainers are placed in primary
teeth due to the changing morphology of the tooth; therefore, custom-made bands must be utilized
suitably. (2015) Thimmegowda et al.Access is easily obtained for endodontic treatment, although
it can be challenging to locate the canals' orifices. It is possible to confuse increased bleeding
during access preparation as a perforation of the pulpal floor (Simsek et al., 2013; Bafna et al.,
2013).

The dentin of primary teeth is thinner than that of permanent teeth from an anatomical
perspective. Therefore, we advise using profuse irrigation with 2.5% sodium hypochlorite
(NaOCl) instead of ultrasonic irrigation. Because full-strength sodium hypochlorite (5.25%)
contains chlorine, which could cause an allergic reaction, it was also avoided. To avoid any leaks,
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the entire process was also carried out completely isolated by a rubber barrier (Kamareh et al.,
2019).

The natural root resorption of the primary tooth may be delayed if zinc oxide eugenol alone
takes longer to resorb. Because of its resorption rate, calcium hydroxide can be a great substance
in certain situations. Endoflas, a mixture of calcium hydroxide, eugenol, zinc oxide, barium sulfate,
and iodoform, is advised as an obturating agent. The combination of iodoform and calcium
hydroxide gives this substance the added benefit of a faster rate of resorption.For complete
pulpotomy of carious deciduous molars, biomaterials such as mineral trioxide aggregate (MTA)
and calcium-enriched mixture (CEM) have shown positive treatment outcomes; CEM may be a
cost-effective and efficient pulp dressing biomaterial (Hemalatha and Attavar, 2015; Kamareh et
al., 2019).As the intensity rises, Pulpotomy could be the initial course of treatment as the severity
rises (Lim and others, 2020).

Conclusion:

Taurodontism, though often considered a developmental anomaly of minor significance,
carries considerable clinical and diagnostic implications. Its unique anatomical configuration
demands a multidisciplinary awareness, particularly in cases where conventional treatment
protocols may not be directly applicable. This condition challenges routine endodontic,
orthodontic, and surgical procedures, requiring modified approaches and enhanced diagnostic
vigilance.

Beyond its clinical implications, taurodontism serves as a window into complex developmental
processes and genetic signaling pathways involved in root morphogenesis, such as the EDA and
Wnt pathways. The recognition of taurodontism as a phenotypic expression in various syndromic
conditions further underscores its potential as an indicator of broader systemic health concerns.

Despite the availability of several classification systems, there remains a lack of consensus on
a standardized diagnostic approach. This review highlights the importance of moving toward
objective, metric-based assessment tools in both research and clinical practice to ensure accurate
diagnosis and avoid overtreatment or mismanagement.

Future research should investigate the predictive usefulness of syndromic diagnoses and
elucidate their molecular basis. Clinicians, in turn, must adopt a vigilant and individualized
approach when managing taurodont teeth, ensuring that anatomical variation does not become a
source of therapeutic complication.
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