Research Article

Prevalence of Taurodontism Based on Panoramic Radiography at Saraswati Dental Hospital
1I Putu Gede Andyka Yasa, 1I Dewa Ayu Nuraini Sulistiawati, 1Haris Nasutianto, 1Ni Kadek Ari Astuti, 1Anak Agung Kompyang Martini, 1Anak Agung Istri Agung Feranasari, 1Made Agus Astika, 2Made Krisna Pramudita Wardana 
1 Department of Dental Radiology, Faculty of Dentistry, Universitas Mahasaraswati Denpasar, Denpasar, Indonesia
2 Undergraduate Student, Bachelor of Dental Education Program, Faculty of Dentistry, Universitas Mahasaraswati Denpasar, Indonesia
	Received date: November 13, 2025
	Accepted date: April 26, 2026
	Published date: April 30, 2026



	KEYWORDS
Panoramic radiography, taurodontism, prevalence, dental anomalies, oral radiology





[image: ]
DOI: 10.46862/interdental.v22i1.12993

	ABSTRACT

Introduction: Taurodontism is a dental anomaly characterized by an elongated pulp chamber and apically displaced furcation, usually detected radiographically. Early identification is important because it may affect treatment planning. This study aimed to determine the prevalence of taurodontism on panoramic radiographs at Saraswati Dental Hospital.
Materials and Methods: This descriptive cross-sectional study included all panoramic radiographs taken from September 2021 to September 2024. Radiographs with good diagnostic quality, patients aged ≥12 years, and clearly visible molars were included. Crown body length (CB) and root length (R) were measured using Cliniview® based on Shaw’s method to calculate the CB/R ratio and classify taurodontism. Measurements were performed independently by three oral and maxillofacial radiologists. Data were analyzed descriptively.
Results and Discussion: Of 3,289 panoramic radiographs, 106 taurodontism cases were identified (3.22%). Most cases occurred in adolescents aged 12–25 years (75.47%) and in the mandible (81.14%). Among 220 affected teeth, mandibular second molars were most frequently involved (64.55%). Hypotaurodontism was the most common subtype (66.37%).
Conclusion: Taurodontism prevalence was 3.22%, predominantly affecting adolescents, the mandible, and the hypotaurodontism subtype. Early radiographic detection is important for effective dental management.
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INTRODUCTION
Dental treatment outcomes are highly dependent on the accuracy of diagnosis. To establish an accurate diagnosis, dentists routinely perform supporting examinations, including radiographic assessment, which plays a crucial role in identifying a wide range of dental abnormalities, both symptomatic and incidental. Among incidental radiographic findings, taurodontism is an important dental morphological anomaly because it cannot be reliably identified through clinical examination alone and requires radiographic visualization for confirmation.
Taurodontism is characterized radiographically by an enlarged pulp chamber, apical displacement of the furcation, and relatively shortened roots, while the clinical crown may appear morphologically normal.1 This condition may occur in maxillary and mandibular molars in both primary and permanent dentitions. Although its etiology remains incompletely understood, taurodontism has been associated with developmental disturbances involving Hertwig’s epithelial root sheath and has also been reported in relation to certain genetic conditions and environmental factors.2 Because of its distinct internal morphology, taurodontism may influence diagnosis and treatment planning in several dental disciplines, including endodontics, orthodontics, oral surgery, prosthodontics, periodontics, and restorative dentistry.3 
A retrospective analysis of 1,355 panoramic radiographs revealed that the prevalence of taurodontism in the Sharjah (UAE) population was 0.66%, with a higher occurrence in the mandible (73.3%) compared to the maxilla (26.7%). The most frequently identified subtype was hypotaurodontism (66.7%), followed by mesotaurodontism (26.6%) and hypertaurodontism (6.7%). The pooled prevalence in the UAE was reported at 1.4%, which is comparable to the overall prevalence observed in the Middle East (1.9%). On a global scale, the prevalence of taurodontism demonstrates considerable variability, ranging from 0.04% to over 30%, with the highest rates documented in North America (31.3%) and the lowest in Europe (approximately 2%). Furthermore, meta-analytic evidence suggests an overall prevalence of approximately 11.8% in the general population. Such variability may be attributed to differences in genetic background, diagnostic criteria, imaging modalities, and population characteristics across studies. 4 These variations may reflect differences in ethnicity, diagnostic criteria, imaging modality, and sample characteristics.5 Given that taurodontism is diagnosed radiographically and may involve multiple molars, panoramic radiography remains a practical and widely used modality for epidemiological evaluation because it allows simultaneous assessment of multiple teeth in a single image.6, 7
Despite the clinical relevance of taurodontism, local epidemiological data based on panoramic radiographs remain limited in many settings, including dental teaching hospitals in Indonesia. Such data are important to support diagnostic awareness, improve treatment planning, and provide baseline information for further clinical and radiographic research. Therefore, this study aimed to determine the prevalence of taurodontism based on panoramic radiographic analysis at Saraswati Dental Hospital during the 2021–2024 period.

MATERIAL AND METHODS
This study was a descriptive observational study with a cross-sectional approach to describe the prevalence of taurodontism during the 2021–2024 period. The study population included all patients who underwent panoramic radiography at Saraswati Dental Hospital from September 2021 to September 2024. The inclusion criteria were panoramic radiographs of good diagnostic quality, patients aged ≥12 years, and clearly visible molar teeth suitable for CB/R measurement. The exclusion criteria included blurred or distorted radiographs, molar teeth with severe pathology (e.g., resorption or fracture), and patients with a history of endodontic treatment in the teeth being measured.
All radiographs were reviewed using Cliniview®, and measurements of crown body length (CB) and root length (R) were performed according to the Seow method to determine the CB/R ratio (Figure 1).8 Crown body length (CB) and root length (R) measurements on panoramic radiographs were assessed by three oral and maxillofacial radiologists. Each examiner evaluated the radiographs independently, and discrepancies in measurement or classification were resolved through consensus discussion to obtain a final agreed result. The resulting CB/R values were then classified as hypotaurodontism (1.10–1.29), mesotaurodontism (1.30–2.00), and hypertaurodontism (>2.00) (Figure 2). Data were analyzed descriptively using frequency distributions based on age, tooth location, and morphological classification. The requirement for informed consent was waived due to the retrospective study design.
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Figure 1. Ratio of crown body length (CB) and root length (R).
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Figure 2. Classification of taurodontism. Normal tooth (a), hypotaurodontism (b), mesotaurodontism (c) and hypertaurodontism (d).


[image: ]
Figure 3. Measurement of the crown body length and root length using Cliniview® for taurodontism classification.




RESULTS AND DISCUSSIONS
A total of 3,289 panoramic radiographs obtained from the Oral Radiology Department of Saraswati Dental Hospital between September 2021 and September 2024 were evaluated. A total of 106 taurodontism cases were identified, yielding an overall prevalence of 3.22%. Most cases occurred in the 12–25-year age group (75.47%), whereas 24.53% were observed in patients aged 26–45 years. 
Taurodontism was predominantly distributed in the mandible (81.14%), while isolated maxillary involvement accounted for 6.60% and combined maxillary–mandibular involvement for 12.26% (Table 1). Among 220 affected teeth, the mandibular second molars were the most frequently involved (64.55%), followed by the mandibular first molars (11.36%). The maxillary first and second molars showed lower involvement, and the maxillary third molars were the least frequently affected teeth.

Table 1. Distribution of taurodontism-affected teeth by tooth location
	
	Maxilla
	%
	Mandible
	%
	Total
	%

	M1
	18
	8.18%
	25
	11.36%
	43
	19.55%

	M2
	19
	8.64%
	142
	64.55%
	161
	73.18%

	M3
	1
	0.45%
	15
	6.82%
	16
	7.27%

	Total
	38
	17.27%
	182
	82.73%
	220
	100%



Based on morphological classification, hypotaurodontism was the most prevalent subtype, accounting for 66.37% of cases, followed by mesotaurodontism (30.00%), whereas hypertaurodontism was the least common subtype (3.63%) (Table 2). Collectively, these findings suggest that, in the Saraswati Dental Hospital patient population, taurodontism was observed predominantly in adolescents, occurred more frequently in the mandible, and was most commonly expressed as the hypotaurodontism subtype.
Table 2. Morphological distribution of taurodontism by jaw
	
	Hypo
	%
	Meso
	%
	Hyper
	%
	Total

	Maxilla
	15
	6.82%
	20
	9.09%
	3
	1.36%
	38

	Mandible
	131
	59.55%
	46
	20.91%
	5
	2.27%
	182

	Total
	146
	66.37%
	66
	30.00%
	8
	3.63%
	220



	The findings of this study reinforce that taurodontism is a dental morphological anomaly that can be reliably detected only through radiographic examination.9 Using a descriptive cross-sectional design and panoramic radiographic assessment with Cliniview®, this study estimated the prevalence of taurodontism according to age, jaw location, and morphological subtype over the 2021–2024 period. Among 3,289 radiographs reviewed, 106 cases of taurodontism were identified, corresponding to a prevalence of 3.22%. This estimate lies within the broad range reported globally (0.1%–48%) and is comparable to previous reports of approximately 3.5%. The present findings also support the notion that larger radiographic datasets may increase the likelihood of detecting this anomaly.10, 11
	Age-stratified analysis showed that taurodontism was identified more frequently in adolescents (75.47%) than in adults (24.53%). This pattern is broadly consistent with previous reports; however, the possibility of misclassification on radiographic assessment should be considered, particularly in teeth with incomplete root development and in cases potentially related to delayed invagination of Hertwig’s epithelial root sheath (HERS).12 In terms of anatomical distribution, most cases were observed in the mandible (81.14%), in contrast to some studies reporting greater maxillary involvement. Such discrepancies may be explained, at least in part, by the known limitations of panoramic radiography, including superimposition and image distortion, which may affect visualization of the furcation area and apical root boundaries.13, 14
According to Shaw’s morphological classification, hypotaurodontism was the most frequent subtype (66.37%), followed by mesotaurodontism (30.00%) and hypertaurodontism (3.63%). This distribution is consistent with previous literature and may reflect delayed HERS invagination as an important underlying developmental mechanism.9 In the present study, panoramic radiography was useful for identifying taurodontism, particularly in cases involving multiple teeth, and for supporting morphological classification. Key radiographic indicators included apically displaced furcation and an elongated pulp chamber, which are important for differentiating taurodontism from physiological conditions such as newly erupted permanent teeth.10, 11
The clinical relevance of these findings extends across several dental disciplines. In endodontic treatment, complex canal anatomy in taurodont teeth may necessitate modifications in access design, instrumentation strategy, and irrigation protocols, including the use of 2.5% sodium hypochlorite.2, 9 In restorative dentistry, reconstruction may require minimally invasive preparation and reinforcement of the remaining tooth structure using materials such as glass ionomer cement (GIC) in combination with resin composite.13 In prosthodontics, taurodont teeth may be suboptimal as abutment teeth, while in oral surgery, extraction can be technically challenging and may increase the risk of mandibular fracture, making coronectomy a potential alternative in selected cases.15 In orthodontics, shortened roots may increase susceptibility to root resorption during tooth movement. In pediatric dentistry, treatment planning may also require modifications related to crown placement, space maintainer design, and endodontic access. Collectively, these considerations underscore the importance of early detection and accurate radiographic interpretation to support safe and effective treatment planning in patients with taurodontism.16 
This study has several strengths, including a large sample size, an extended observation period, and a standardized digital measurement approach. Nonetheless, some limitations should be acknowledged. Panoramic radiography is inherently subject to distortion and superimposition, which may reduce the accuracy of root morphology assessment, and the absence of CBCT as a reference modality limits three-dimensional validation of root anatomy. Furthermore, the descriptive design precludes causal inference and does not allow evaluation of associated risk factors. In addition, formal intra- and inter-examiner reliability testing (e.g., Cohen’s kappa or intraclass correlation coefficient) was not performed, which may limit the reproducibility of radiographic measurements. Despite these limitations, the present findings highlight the value of early radiographic recognition and careful image interpretation in improving treatment planning for patients with taurodontism.

CONCLUSION
Taurodontism is a dental morphological anomaly diagnosed radiographically and associated with important clinical implications. Based on panoramic radiographs obtained at Saraswati Dental Hospital during 2021–2024, the prevalence of taurodontism was 3.22%, with predominance in adolescents, the mandible, and the hypotaurodontism subtype. These findings emphasize the importance of early radiographic detection and careful interpretation to support safe and effective dental management and to reduce procedural complications across dental disciplines.
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through the deepest pit which is parallel to another line
joining the cusp tips (Fig 1). The length was determined
alonga vertical axis drawn at right angles to the occlusal
line measured from the deepest pit to the furcation.

Crown
(C)

Body
(B)

Root

cB

Fig 1. Measurements of crown and root lengths on a mandibular
first permanent molar. The crown-body (CB) length was
determined by drawing an occlusal line through the deepest pit
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mengukur crown-body length (CB) dibagi dengan root length (R) (dalam
‘millimeter (mm)). Crown body length (CB) merupakan jarak vertikal dari pit
terdalam sampai furkasi. Root length (R) merupakan jarak vertikal antara

o furkasi dan vjung akar (Seow 1993) sesuai dengan. Berdasarkan hal tersebut

maka didapatkan ketenfuan sebagai berikut (Muneer 2022).

1. Gigi normal (eymodont): <1.10 mm

2. Hipotaurodonsia: 1.10-1.29 mm

Mesotaurodonsia: 1.30-2.00 mm.

Hipertaurodonsia: >2.00 mm

- Gambar 2.2 Pengukuran Rasio CB dan R
(Muneer 2022)

Contohaya, pasien yang
© 2.4 Diagnosis Taurodonsia

Secara anatomi, pada Gambar 2.2 taurodonsia tampak adanya pemanjangan
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taurodontism is usually made from diagnostic radiographs (Azzaldeen ef al.,
2016)

In 1928 Shaw classified this condition as hypotaurodontism,
mesotaurodontism and hypertaurodontismbased on the relative displacement of
the floor of the pulp chamber fable (1-1). This subjective, arbitrary classification
led normal teeth to be misdiagnosed as taurodontism figure (/-

4) (Dineshshankar et al,, 2014).
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