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Objective: Dens evaginatus (DE) is an odontogenic developmental anomaly that can be defined as a super-
numerary tubercle structure that extends from the occlusal surface of the affected tooth. Tubercular fracture
or attrition of the tubercle, invaded by pulp tissue, may cause various pulpal diseases, such as pulpitis, pulp
necrosis, and periapical periodontitis. This study aimed to determine the prevalence of premolars with DE in
Taiwanese and Spanish study populations and to report associated dental complications.

Methods: This study was based on the clinical examination of volunteers of Spanish and Taiwanese origin, re-
cruited among the undergraduate dentistry students at CEU-Cardenal Herrera University, Valencia, Spain. In-
formed consents were obtained from students identified with DE. Additional examinations were performed,
including vitality test, percussion, palpation, and radiographs, to diagnosis the status of the pulp and peri-
apical tissue.

Results: The prevalence of DE among Taiwanese students was 4.08%, compared to 0% in the Spanish Cau-
casian group. In the Taiwanese group, the occurrence of DE in premolars was more common in the mandibu-
lar (78.9%) compared to the maxillar region (21.1%). In 84% of the cases, DE-affected teeth were found bilat-
erally. The mandibular second premolar was the most commonly involved tooth (57.8%). When investigating
the complications related to DE among six affected Taiwanese students, it was found that two teeth (10.5%)
had received pulp treatment, one of them prior to complete root formation.

Conclusion: DE appears to be more prevalent in people of Mongoloid origin and rare in those of Caucasian
origin. The wear or fracture of DE may affect pulpal tissue, leading to incomplete root growth.
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HIGHLIGHTS

« Dens evaginatus (DE) is an odontogenic develop-
mental anomaly defined as a supernumerary tu-
bercular structure or supplemental solid elevation
on the crown surface, extending away from the
occlusal surface of the affected tooth. It consists
of an outer layer of enamel and a core of dentin,
sometimes containing a slender extension of pulp
tissue. The presence of pulp within the cusp-like
tubercle is of great clinical importance.

INTRODUCTION

The tooth, an essential part of
the oral cavity, is susceptible to
morphological anomalies dur-
ing its development, which may
eventually lead to pathological
processes. Developmental dental
anomalies are highly heritable,
arising from genetic and environ-
mental factors, leading to marked
deviations from the standard mor-

hology (1-3).
« The prevalence of DE varies between 0.1% to 15% P gy (1-3)

depending on race and differences in diagnostic
criteria. In the present study, DE-affected pre-
molars were detected in 6 out of 147 Taiwanese
students with a prevalence of 4.1%, and 0% in
Spanish students. These patterns support a strong
genetic etiological component for DE, supporting
previous observations suggesting that DE anom-
alies are highly heritable processes.

Approximately 1.1% of DE-affected teeth even-
tually develop dental complications. The wear of
this tubercle can result in pulpal affectation with
incomplete root formation.

Dens evaginatus (DE) is an odonto-
genic developmental anomaly de-
fined as a supernumerary tubercu-
lar structure or supplemental solid
elevation on the crown surface,
extending away from the occlusal
surface of the affected tooth (Fig.
1) (4-8). It comprises an outer layer
of enamel and a core of dentine,
sometimes containing a slender ex-
tension of pulp tissue (Fig. 2a). The
most common form of DE is charac-
terized as an extra cusp (9, 10). The
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Figure 1. Clinical photograph showing a first lower premolar with dens
evaginatus (tooth 34), partially erupted. lts intact tubercle can be ob-

served on the occ|usa| surface

Figure 2. () CBCT images of an extracted first lower premolar with dens
evaginatus where a thin coronal extension of pulp tissue can be noted
(arrow). Coronal and sagitta| views are presented. (|o) Photograph of its

occ|usa| surface where a Fractured orworn down tu|oerc|e can |oe observed

(Fig. 2a). The most common form of DE is characterized as an
extra cusp (9, 10). The presence of pulp tissue within the cusp-
like tubercle may have a clinical significance (11).

This condition is clinically important since DE may lead to
several problems, such as tongue movement irritation and
occlusal interferences, which may cause accidental cusp frac-
ture (Fig. 2b), temporomandibular joint pain, and periodon-
tium damage as a result of excessive occlusal force (11-13).
Moreover, severe attrition or fracture of the protuberance fre-
quently leads to pulp necrosis and apical periodontitis, often
prior to complete root formation. Such patients usually require
corrective endodontic procedures, such as apexification and
subsequent obturation in teeth with immature apices, or tooth
removal (14).

DE occurs most frequently in premolars, particularly in the
mandibular second premolar (15). It occurs in both primary
and permanent dentition and is more common in mandibu-
lar premolars than maxillary premolars. Bilateral involvement
of collateral teeth has been observed in approximately 50% of
cases (16).
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DE occurs in a broad range of different ethnic groups (3, 9, 13-
14), with an elevated prevalence in people of Mongoloid origin
(Chinese, Japanese, Malays, Filipinos, specific Eskimos, Ameri-
can Indians, and Aleuts), with a prevalence of up to 4.3% (8),
being higher in Nigerian and Turkish people (approximately
6%) (12, 17). A prevalence of 2.4% has been reported in a study
of an Indian population (18); however, Yip did not find any
cases within a cohort of 225 Indo-Europeans (4). In Caucasians,
DE is considered a rare anomaly, although some individual
cases have been observed (4, 13).

The distribution of prevalence may provide important infor-
mation for genetic studies and assist in the understanding
of racial differences in populations (14). The causes of DE are
multifactorial, with some studies suggesting an autosomal
dominant, X-linked inheritance pattern (3, 6, 8), whereas oth-
ers have described the impact of environmental factors on the
formation of DE (8, 19). However, the exact aetiology for the
formation of this anomaly is still undetermined (13).

Globalization and increased migratory movements have re-
sulted in regional and local communities experiencing a
greater mixing of people of different races and backgrounds
(11). Therefore, it is in the interest of community dentists to
increase their awareness of this clinical condition to provide
information to the patient regarding preventive, hygienic, and
therapeutic measures for the management of DE (14).

The main purpose of this study was to determine the preva-
lence and pattern of distribution of premolars exhibiting DE in
a Taiwanese and Spanish study population and to report asso-
ciated dental complications.

MATERIALS AND METHODS

This research has been conducted in full accordance with the
World Medical Association Declaration of Helsinki and has
been independently reviewed and approved by the Universi-
dad CEU-Cardenal Herrera Ethics Committee (Ref: 16/014).

The present study was based on the clinical examination of the
oral cavity of undergraduate dentistry student volunteers from
CEU-Cardenal Herrera University, Valencia, Spain. Students
enrolled between 2010 and 2017 were included in the study.
Written consents were obtained prior to participation in the
study.

The inclusion criteria were restricted participation to Asian (Tai-
wanese) and Caucasian (Spanish) students. Participants with
dental anomalies secondary to oral structure were excluded.

Demographic data of the study volunteers were recorded as
well as the number and distribution of premolars with DE. In
the absence of a defined tubercle, a positive identification of
DE was also applied to teeth exhibiting a circular area of ex-
posed dentine on the occlusal surface, denoting the presence
of a previous tubercle, currently fractured or worn down (9).
The dental history of students was reviewed, and after obtain-
ing the written consents, students with teeth having DE were
examined further for vitality tests, palpation, percussion, and
periodontal exploration. Periapical radiographic views of DE-
affected teeth were examined.
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Patient demographic data were analyzed using descriptive sta-
tistics. The mean age and prevalence of students with DE were
calculated. The percentage distribution of DE in maxillary and
mandibular arches was calculated, and chi-squared analysis
was performed.

RESULTS

Two identically sized groups of age- and sex-matched Tai-
wanese and Caucasian students were compared in this study.
A total of 147 Taiwanese and 147 Spanish students were suc-
cessfully recruited. The age of the students ranged between 18
and 39 years with a mean age of 23.3 years (SD=3.9). Most of
the students were 21-25 years old at the time of dental exam-
ination (Table 1).

A total of 2058 premolars were examined during this study:
1004 teeth in Taiwanese students and 1054 teeth in Spanish
students. 19 premolars in the Taiwanese group were found to
be DE-affected, whereas the anomaly was not identified in the
Caucasian group. One or more premolars with DE were detected
in 6 of the 147 Taiwanese students, with an overall prevalence of
4.1% [sex-specific prevalence; five females (6.2%) and one male
(1.5%)]. The overall male-to-female ratio was 1:5; however, there
was no statistically significant difference (p>0.05) in the gender
distribution (Table 1). The prevalence of DE-affected teeth and
the relationship between DE and gender were analyzed using a
chi-squared test. Detailed notes were taken of dental arch loca-
tion, pulp status, periodontal status, periapical status, presence
of syndromes, and previous treatment.

The analysis of the distribution of DE-affected teeth to differ-
ent dental arches revealed that the left-to-right ratio was 1:1
and that the occurrence of DE was significantly (p<0.05) higher
in the mandible (78.8%) compared to the maxilla (21.2%). The
mandibular second premolar (57.8%) was the most commonly
affected tooth (Table 2).

The six DE-affected students were further evaluated by the
diagnosis of complications related to DE. In these students,
percussion test revealed no pain, and palpation showed an
absence of pain or swelling. No widening of the periodontal
ligament or periapical lesions was found, with the exception
of one student who had been previously diagnosed with an

TABLE 1. Socio-demographic data of study volunteers
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Figure 3. (a) Occlusal view of wearing down in the buccal cusp of 4.4
and periapical radiograph. (b) Occlusal view of the wearing down in the
buccal cusp of 3.4 and 3.5, and periapical radiograph of tooth 3.4 and 3.5
showing the presence of a pulpotomy treatment on 3.5. Arrow indicates
DE tubercle

inflammatory cyst. With the exception of two, all teeth re-
sponded normally to cold in the vitality test. The two non-re-
sponsive teeth had received previous pulpal treatments. One
tooth received partial pulpotomy when the patient was 14
years old due to a complaint of severe pain related to her non-
carious left mandibular second premolar. (Fig. 3). The second
non-responsive tooth (also left a mandibular second premolar)
received revascularization treatment due to the presence of a
fistula 1 year prior to this study, as a result of pulp necrosis aris-
ing from the fracture of the tubercle. Three months later, apical

Students Number Gender Average Age Present DE Prevalence
Taiwanese 147 66 male, 81 female 233 6 (1male, 5 female) 4.1%
Spanish 147 69 male, 78 female 24.2 0 0%
TABLE 2. DE-affected premolar distribution in maxillary and mandibular arches

Tooth affected No.(right) % No. (left) % Subtotal %
Maxillary first premolars 1 53% 1 5.3% 2 10.6%
Maxillary second premolars 1 53% 1 5.3% 2 10.6%
Mandibular first premolars 2 10.5% 2 10.5% 4 21.0%
Mandibular second premolars 5 26.3% 6 31.5% 11 57.8%
Total 9 47.4% 10 52.6% 19 100%

p value=0.012




EUR Endod J 2018; 2: 118-22

Figure 4. (3) Clinical photograph showing an occlusal tubercle consistent
with dens evaginatus in 4.5 and periapical radiograph. (b) Occlusal view
of the occlusal filling in 3.5, and periapical radiograph 1year after having

received apical surgery. Arrow indicates DE tubercle

surgery was performed due to the recurrence of the fistula. Up
to date of check-up examination, both teeth was in function
and free of symptoms (Fig. 4).

DISCUSSION
Although there have been several studies reporting the preva-
lence of DE in people of Mongoloid and Caucasian origin (5,
7, 13, 14), to the best of our knowledge, no study has been
conducted on the prevalence of DE in Taiwanese and Spanish
populations.

The prevalence of DE ranges from 0.1% to 15% depending on
race and differences in diagnostic criteria (3-7, 12-14). In the
present study, DE-affected premolars were detected in 6 of 147
Taiwanese students, with a prevalence of 4.1%, and the preva-
lence in Spanish students was 0%. These patterns support a
strong genetic etiological component for DE, supporting pre-
vious observations suggesting that DE is a hereditary develop-
mental anomaly (13).

This study showed that the occurrence of DE was significantly
(p<0.05) more common in the mandible (78.8%) compared to
the maxilla (21.2%). This is in agreement with results of previ-
ous studies (1, 2, 4, 6-9, 16, 19, 20). Moreover, several authors
have reported a higher frequency of DE in mandibular second
premolars (22-25), which support results of the present study.
Furthermore, one study (2) showed that DE anomaly is bilat-
eral, which agrees with our observations. Because of the fre-
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quent bilateral occurrence of these anomalies, the symmetri-
cal teeth must also be included in the clinical examination.

A recent study by Shanthi et al. (23) described the bilateral in-
volvement of collateral teeth in approximately 50% of cases, with
a slight bias toward females. Our study results coincide strongly
with these data, in which female students demonstrated a
higher prevalence of DE-affected teeth than males, although
these differences were not statistically significant (p=0.155).

Reports (2, 4-9, 16-20, 22, 27) showed that DE-affected teeth
are more prone to pulpal diseases, such as pulpitis, pulp necro-
sis, and periapical periodontitis, as a result of tubercular frac-
ture or the attrition of pulp-containing tubercles. Current prac-
tice recommends timely prophylactic interventions (2, 22, 27)
to avoid pulp necrosis, particularly in those with incomplete
root development (8).

Recommended prophylactic treatments include selective
grinding of the tubercles to allow the formation of reparative
dentine avoiding pulp exposure; the application of resin to re-
inforce the tubercles; if the tubercle was accidentally fractured
and dentine is exposed, the placement of cavity liners prior
to resin composite, or cavity preparations followed by partial
pulpotomy procedures are considered as possible treatment
options (2, 27-30). The latter treatment option had been ap-
plied to one student in the present study in response to a com-
plaint of severe pain.

When a pulp exposure exists in a tooth with complete root
formation, root canal treatment is indicated, but if the apex
is immature, techniques to promote apexification are recom-
mended (30). Nowadays, revascularization technique would
be another viable option.

DE is a developmental anomaly having clinical implications.
Dental practitioners should be able to to diagnose it as early
as possible and treat the affected teeth effectively. Early treat-
ment provides the greatest opportunity for complete root
development, avoiding pathological conditions. Regular ex-
aminations of individuals with DE-affected teeth may assist
dentists in optimizing complete root formation and maintain-
ing pulp vitality (24).

Therefore, it is important for clinicians to familiarize themselves
with this clinical condition to improve diagnosis and provide
the correct information to the patient. Approximately 1.1% of
DE-affected teeth eventually develop dental complications.
The wear of this tubercle can result in pulpal affectation with
incomplete root formation; a fact that can severely influence
the survival of teeth. An increased awareness of this anomaly
will allow dentists to make the correct decision regarding pre-
ventive and therapeutic strategies.
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