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Prevalence assessment of root dilaceration in permanent incisors

Beatriz Feitosa da Silva', Luciana Ellen Dantas Costa? Ricardo Villar Beltrao3? Tania Lemos Rodrigues?,
Ricardo Lombardi de Farias®, Rejane Targino Soares Beltrao®

Introduction: Root dilaceration is a dental anomaly characterized by an abnormal curvature of the dental root, which can
cause problems during eruption and complications in the orthodontic and endodontic treatment or extraction. Objective:
The aim of this study was to determine the prevalence of root dilaceration in permanent incisors in an oral radiology clinic
in the city of Jodo Pessoa / PB, Brazil. Methods: The sample consisted of 548 patients who allowed assessments of their den-
tal radiographs, a total of 3,948 examined teeth. Each tooth was examined according to the occurrence of root dilaceration,
regarding type (mild, moderate or severe), root third that it was in and direction of the root. The angle formed by the root
deviation in relation to the long tooth axis was obtained by means of a diagram printed on transparent acetate, placed over
the radiograph. Results: The results were analyzed with SPSS software (Statistical Package for Social Sciences) version 13.0,
performing an exploratory data analysis. The prevalence of root dilaceration in the studied sample was 1.03% (41 cases), with
higher incidence in males (65.8%), being the superior lateral incisor the most affected teeth (78%). The most prevalent type
of root dilaceration was the mild one (73.1%), occurring more in the apical third (90.2%) and with distal direction of the root
(95.1%). Conclusion: Considering these results, it is emphasized the importance of performing a diagnostic radiographic ex-
amination prior to planning a treatment in permanent anterior teeth.
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Introducio: a dilaceragfio radicular é uma anomalia dentdria caracterizada por uma curvatura anormal naraiz do dente que
pode causar problemas na erupc¢io e complicacdes durante movimentacéo ortodontica, tratamento endodontico ou exodon-
tia. Objetivo: o objetivo do presente trabalho foi verificar a prevaléncia da dilaceracio radicular em incisivos permanentes,
em uma clinica de radiologia odontoldgica da cidade de Jodo Pessoa/PB. Método: a amostra foi constituida de 548 pacientes
que possibilitaram avalia¢tes em suas radiografias dentarias, totalizando 3948 dentes examinados. Examinou-se cada dente
segundo a ocorréncia de dilacerago radicular, com relacéo ao tipo (discreta, moderada ou severa), o terco radicular em que se
encontrava e a direcdo da raiz. A angulacdo formada pelo desvio da raiz em relacfio ao longo eixo do dente foi obtida por meio
de um diagrama impresso em acetato transparente, colocado sobre aradiografia. Resultados: os resultados foram analisados
no programa SPSS, efetuando-se uma andlise exploratéria dos dados. A prevaléncia da dilaceracio radicular na amostra estu-
dada foi de 1,03% (41 casos), com maior incidéncia no sexo masculino (65,8%), sendo os incisivos laterais superiores os dentes
mais acometidos (78%). O tipo de dilaceracdo radicular mais prevalente foi a discreta (73,1%), ocorrendo mais no terco apical
(90,2%) e com direcdo distal da raiz (95,1%). Conclusio: diante desses resultados, ressaltam-se a importancia da realizacio
prévia de um exame radiografico de diagndstico ao planejar um tratamento em dentes permanentes anteriores.
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! Graduated in Dentistry, UFPB. How to cite this article: Silva BF, Costa LED, Beltrao RV, Rodrigues TL, Farias RL,

2MSc in Pediatric and Preventive Dentistry, UFPB. Professor of Public Health, UFCG. Beltrdo RTS. Prevalence assessment of root dilaceration in permanent incisors. Den-

3PhD in Radiology, UFBA. Professor of Radiology, UFPB. tal Press J Orthod. 2012 Nov-Dec;17(6):97-102.

*PhD in Oral and Maxillofacial Surgery, UFRJ. Professor of Surgery, UFPB.

5PhD in Orthodontics. Faculty of Dentistry of Araraquara. Professor of » The author reports no commercial, proprietary or financial interest in the products
Orthodontics, UFPB. or companies described in this article.

¢ PhD in Orthodontics and Dental Public Health, USP. Professor of Orthodontics, UFPB.
Contact address: Luciana Ellen Dantas Costa

Submitted: March 18, 2009 - Revised and accepted: March 29, 2010 Rua Eurico Uchoa, 100 - Bairro dos Estados - Jodo Pessoa/PB - Brazil
CEP: 58031-150 - E-mail: ellendantascosta@yahoo.com.br

© 2012 Dental Press Journal of Orthodontics 97 Dental Press J Orthod. 2012 Nov-Dec;17(6):97-102



original article

Prevalence assessment of root dilaceration in permanent incisors

INTRODUCTION

It is relatively common, in clinical experience,
that the non-eruption of permanent incisors is
due to prolonged retention of its deciduous cor-
responding tooth, to the absence of the permanent
succeeding tooth or the installation of develop-
mental abnormalities; which is noticed from the
age of eight, in the first transitional period of the
mixed dentition.3

With the exception of trauma, root dilaceration
is a dental anomaly in which the tooth root presents
a curvature of varied angle, caused by the displace-
ment of the crown from the rest of the root dur-
ing its early development.! For Chohayeb,” a root
deviation can be considered root dilaceration when
the angle between the root and the long axis of the
tooth is equal to or greater than 20°.

The cause of root dilaceration is controver-
sial, being attributed to a strong relation with the
trauma in the primary dentition — as intrusive
luxation or avulsion of its deciduous corresponding
tooth 314172229 However, there are reports that asso-
ciate to this anomaly, hereditary factors,' the pres-
ence of cysts or tumors,>® supernumerary teeth?
and ectopic development of the upper incisor tooth
germ, with the root following the curvature of the
palate, presenting the alteration.'

Brin et al® and Laskaris'* explained their possible
theories to justify such a relation with dental trau-
ma. Due to proximity between the deciduous root
apex with the permanent germ, the occurrence of
injuries during odontogenesis may cause displace-
ment of the calcified portion of the rest of the tooth,
which continues its development in this new posi-
tion, creating an unusual angle.>'*

Gongalves et al'? associated the premature loss of
deciduous teeth to the local formation of a fibrotic
scar which prevents normal development of the per-
manent tooth, the same occurs in the presence of
any obstacle to normal development of tooth germ,
causing a progressive angulation crown/root.'?

The apical root dilaceration may affect approxi-
mately 1 to 4.9% of all permanent teeth, with a
higher frequency in female patients,'*?'?® and it
may, occasionally, involve deciduous teeth as a result
of previous trauma due to neonatal laryngoscopy or
endotracheal intubation.*
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According to Silva Filho et al,?® of all permanent
incisors, the upper centrals are the most affected
(70.6%) followed by the laterals (20.6%) and low-
er incisors (8.8%). While Erlich, Pereira, Panella'®
when examining all permanent teeth, except the
third molars, said to be the permanent upper lateral
incisors the most affected, followed by the upper
second premolars and lower first premolars.

The diagnosis of root dilaceration takes place, usual-
ly by radiographic examination.!® Clinically, the failed
eruption of permanent incisors, especially the upper
ones, leads professionals to suspect of that anomaly.*

The radiograph is essential to observe the stage of
root formation and the degree of dilaceration, being
important to determine the morphology and spatial
position of the tooth in the bone.'> Making use of
the periapical, occlusal, and panoramic radiographs
or computed tomography, which provides precisely,
the real location of the dental and bone structures.

Depending on the degree of root angulation, the
treatment and prognosis of teeth with root dilacera-
tion varies.”!® In mild cases, treatment is not neces-
sary, however, there are cases where the tooth must
be exposed surgically and orthodontically moved,
and in more severe cases, due to treatment impos-
sibility, the surgical removal followed by prosthetic
rehabilitation is indicated.®!>2°

The studies on prevalence of root dilaceration in-
clude, mostly, all permanent teeth,'%1621.28 not being
observed studies regarding only central and lateral
permanent incisors.

It is also observed that these studies'®6?12% gen-
erally evaluate radiographs of patients from educa-
tional institutions, which can provide a biased re-
sult, that do not correspond to reality, since the most
complicated cases are usually referred to these insti-
tutions. To eliminate this bias, a oral radiology clinic
in the city of Jodo Pessoa/PB (Brazil), was selected
by convenience, in order to refer epidemiological
data in an untainted population, seeking detailed
and real information in relation to a group of teeth.

Given the impossibility of preventing this ab-
normality and the need to increase the understand-
ing and the ability of the diagnosis of dentists on
the subject, this study aimed to evaluate the preva-
lence of root dilaceration in permanent central and
lateral incisors in both maxilla and mandible.
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MATERIAL AND METHODS

In this cross-sectional, descriptive study, we ob-
tained a sample of 3948 central and lateral per-
manent incisors, observed in 548 radiographs from
an oral radiology clinic in the city of Jodo Pessoa,
Paraiba (Brazil), evaluated within the period from
October to December, 2008.

From the evaluated radiographs, 382 were pan-
oramic and 166 were periapical, belonging to 238
female individuals and 310 to males.

All exams were standardized, obtained by the
same operator and machine. Panoramic and peri-
apical radiographs and teleradiographs (only for
the cases of labial-palatal dilaceration) that showed
maximum sharpness, medium contrast and density,
were included in the sample. The X-ray examina-
tions of patients under the age of seven years and
permanent incisors with less than two thirds of root
formed were excluded from the sample.

The radiographs were interpreted in the dark
with the aid of a magnifier (2x magnifying capacity)
on a light box with black cardboard masks, the pan-
oramic measuring 15 x 30 cm and the periapicals
2.5x 5.0 cm.

Each tooth was examined for the occurrence of

root dilaceration, according to Santana, Consolaro
and Tavano,?! in mild (20-40°), moderate (41-60°),

MODERATE

Figure 2 - Mild, moderate and severe root dilaceration type.
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severe curvature degree (> 61°), root third in which
it was present (cervical, middle or apical), and root
direction (mesial, distal, buccal or lingual). The de-
viations greater than 20° formed by the roots in re-
lation to the long axis of the tooth were considered
as dilaceration.’

To classify the dilaceration in accordance with
the degree of curvature, in mild, moderate or se-
vere, a method similar to the one by Schneider,?
and Erlich, Pereira and Panella’® was used which
measured the angle formed by the midlines of the
tooth long axis and the deviated segment. In this
study a diagram was made on AutoCAD software
(version 2006), containing the angles and indexes in

MILD MODERATE

40° 20° 41°
60° 61°

SEVERE

Figure 1 - Diagram showing rates - classification of dilaceration in mild,
moderate or severe. Source: Santana, Consolaro and Tavano?, Schnei-
der?*, and Erlich, Pereira and Panella.’®

SEVERE
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transparent acetate (Fig 1). To measure the values,
the radiograph was superimposed on the diagram
and evaluated on the light box (Fig 2).

If the patient did not present root dilaceration,
only the identification data were noted (gender and
age) and number of examined teeth.

The data were classified in SPSS v. 13.0 (Statisti-
cal Package for Social Sciences) an exploratory data
analysis was performed with the construction of
single frequency and double entry tables, as well as
statistical result graphs.

The study was previously approved by the person
in charge of the oral radiology clinic and the Com-
mittee on Ethics in Research involving human be-
ings, of the Center for Health Sciences, Federal Uni-
versity of Paraiba, with protocol No. 0141.

RESULTS

Five hundred and forty eight radiographs of up-
per central and lateral permanent incisors, aged from
7 to 77 years of age were evaluated (Fig 3). Pan-
oramic radiographs (69.7%) and periapical (30.3%)
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Figure 3 - Distribution of the percentage of examined radiographs ac-
cording to the age of individuals. Jodo Pessoa / PB (Brazil), 2008.

Table 1 - Prevalence of root dilaceration in permanent incisors. Jodo Pes-

soa / PB (Brazil), 2008.

Teeth ucl LCI ULl LL

Number of examined teeth 1001 993 955 999
Total number of dilaceration 2 1 32 6
Prevalence of dilaceration (%) 0,2 01 335 06

UCI - upper central incisors; LCI - lower central incisors; ULI - upper lat-
eral incisors, LLI - lower lateral incisors.
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belonged to 238 (43.4%) female patients and 310
(56.6%) males.

The prevalence of root dilaceration in the sample
was 1.03%, affecting the maxilla (82.9%) more than
the mandible (17.1%). The upper lateral incisors
were the most affected (32 - 3.35%), followed by
the lower lateral incisors (6 - 0.6%), upper central
(2 - 0.2%) and lower central (1 - 0,1%) (Table 1).
Twenty-seven cases (65.8%) of dilaceration in males
and 14 (34.2%) in females was observed.

The permanent incisors with root dilaceration
presented a mild curvature in 73.1% (30) of the
sample, followed by the moderate type (7 - 17.0%)
and severe (4 - 9.7%). As for the root third where
they were located: 90.2% (37) of dilacerations were
in the apical third, 7.3% (3) in the middle third and
only 1 (2.4%) in the cervical third. The dilacerated
roots were more frequently facing distal in 95.1%
(39 teeth), only one was mesial and another one

was buccal (2.4%).

DISCUSSION

Root dilaceration is a dental anomaly of shape
characterized by a change in the root or crown an-
gulation of the formed tooth.* Although its etiology
is associated, in most cases, to trauma in the decidu-
ous dentition,>'®?° factors such as abnormal devel-
opment of the root due to the presence of cysts or
adjacent tumors;>'® the development of the ectopic
tooth germ and hereditary factors, may be associated
with such anomaly.'>%

According to the literature, root dilaceration is
relatively rare, with a prevalence of approximately
1 to 4.9% for all dental groups.'®!%?® However, no
studies were found related to root dilaceration re-
stricted to the incisor region, subject-matter of this
work, which showed a prevalence of 1.03%.

Santana, Consolaro and Tavano?' observed root
dilacerations in 19 central incisors and upper perma-
nent lateral out of the 203 teeth affected with this
anomaly, with a prevalence of 0.3% for the incisors.
Malcic et al'® observed a prevalence of 1.01% of root
dilaceration in incisors while examining all teeth.

From the root dilaceration observed, the group
most frequently affected was the upper lateral in-
cisors (78%), followed by lower lateral (14.6%),
upper central (4.9%) and lower central (2.5%)
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agreeing with Erlich, Pereira and Panella'® by claim-
ing that from all incisors, the upper lateral were the
most affected by dilaceration (22.1%). However,
the results of Silva Filho et al®® contradict those in
this study, since the central incisors were the most
affected (70.6%), followed by the lateral (20.6%)
and lower incisors (8.8%). It is noteworthy that
Santana, Consolaro and Tavano?' did not observe
root dilaceration in lower incisors, studying 6,443
permanent incisors.

The root dilaceration in incisors was more fre-
quent in the maxilla (82.8%) than in the mandi-
ble (17.2%). This value was similar to the results
found by Malcic et al'® (83.3% of the cases stud-
ied in maxillary periapical radiographs and 72.2%
of maxillary cases, in panoramic films); and Erlich,
Pereira and Panella'® (58.1%). Perhaps, this result is
a consequence of trauma factor, affecting with some
frequency the maxillary region of children in the
deciduous dentition phase and especially the upper
incisors, due to its location.?

Regarding gender, root dilaceration was more
frequent in males (65.8%) than in females (34.2%).
Opposed to these results, Erlich, Pereira and Pan-
ella,'” Vicci and Capeloza?® reported this to occur
more in females than in males, 68.88% and 59.6% of
the samples, respectively.

The most prevalent type of dilaceration in this
sample was the mild one (73.1%), followed by
moderate (17%) and severe (9.7%) confirming the
findings of Santana, Consolaro and Tavano,?! Eh-
rlich, Pereira and Panella'® who observed, respec-
tively, that 69.4% and 84.5% were dilacerations
of the mild type, 27.9% and 13.8% moderate and
2.9% and 1.66% severe.

As for the root third where they were located,
90.2% of dilacerations were in the apical third,
which agrees with the results of Malcic et al;'® San-
tana, Consolaro and Tavano?! and Erlich, Pereira and
Panella.!” In the middle and apical third, the preva-
lence was 7.3% and 2.4%, confirming the findings of
Malcic et al'® of 13% and 2.3% respectively. Santana,
! studying 19 upper incisors
with root dilaceration, did not observe a curvature
in the cervical third.

Consolaro and Tavano,?

Regarding the direction of the anomaly, the roots
were distally directed in 95.1% of the incisors, in
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agreement with the study of Santana, Consolaro
and Tavano?' who observed that 89% of the roots
were focused to distal.

The root dilaceration of the mild type, involving
most of the sample, usually does not result in tooth
loss during orthodontic mechanics, not even in com-
plications during endodontic or surgical treatment.'¢
In cases of root dilaceration of severe type, there is
a need for specialized follow up and greater clini-
cal and radiographic control during orthodontic me-
chanics, especially in traction, resulting in the need
for root canal treatment and apicectomy to finish
traction and obtain a favorable® prognosis, in some
cases. Thus, the patient in the beginning of treat-
ment must be alerted to the need for further treat-
ment, or even the possibility of tooth loss depend-
ing on the position where the tooth is located, while
in the mild type of root dilaceration this possibility
does not exist.!°

The panoramic and periapical radiographs are
important tools and widely used by clinicians in
daily practice as a complementary test for diagnosis.
In the case of root dilacerations, these exams have
a fundamental role in diagnosis, as well as to obtain
the prevalence studies. As in the study by Malcic
et al,'® periapical and panoramic radiographs were
evaluated in this study to determine the prevalence
of root dilaceration.

Faerman et al'' emphasized that early diag-
nosis of the dilaceration involves performing ra-
diographs on all children in the mixed dentition
phase, with a good clinical examination, avoiding
functional, esthetic, phonetic and psychological
problems to patients.

In cases where there is the need for surgery
for orthodontic traction, extraction or endodon-
tic treatment, of a dilacerated tooth, it is essential
to obtain the position of the unerupted tooth, for
surgical planning and evaluation of degree of diffi-
culty, thus avoiding unexpected events during sur-
gery, 691116

CONCLUSIONS

According to the methodology used and re-
sults obtained in the present work, root dilacera-
tion of incisors, although not very common, is a
major anomaly affecting the anterior teeth, with a
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prevalence of 1.03% of the sample, the lateral inci-
sors are the most affected ones (92.6%), particular-
ly higher prevalence in the upper incisors (78.0%),
occurring more in the apical third (90.2%) and dis-
tal direction of the root (95.1%).
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