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Abstract

Introduction: A dental anomaly known as root dilaceration is defined as an abnormal curvature of the
dental root which can cause complications in orthodontic, as well as problems during eruption.The main
objective of this study is to determine the root dilaceration in permanent incisors among the Chennai
population.Materialsandmethods: A total of 4960 teeth, which included 620 patients were examined.
Each tooth was examined for root dilaceration, including the form (mild, moderate, or severe), root third,
and root direction. A software (angle meter) was used to calculate the angle created by the root deviation
in relation to the long tooth axis.Results: SPSS programv13.0 was used to perform an exploratory data
analysis on the findings. The study sample had percent 2.12% (105 cases) of root dilaceration, with
53.84% female and 46.19% male patients, and the superior lateral incisor being the most affected tooth
(80%). The mildest form of root dilaceration was the most common with 80% in the apical thirdand 84%
towards the distal direction.Conclusion:Dilaceration is a relatively uncommon dental anomaly that affects

all teeth. Recognizing the problem will make endodontic, orthodontic, and surgical care easier.

Keywords: dilaceration, Chennai population, prevalence, permanent incisors.

The term dilaceration was first coined in 1848
by Tomes, who defined the phenomenon as the
forcible separation of the developed dentin’s cap
from the pulp while the dentin's development is
still ongoing(1).Root dilaceration, with the
exception of trauma, is a dental anomaly in
which the tooth root has a varying angle of
curvature caused by the crown's displacement
from the rest of the root during its early
development(1). For chehayeb(2)(3) (2)(3) root
deviation is said to be root dilaceration when
there is an angulation equal to or greater than 20
degree formed between root and the long axis of
the tooth.

The cause of root dilaceration is
debatable, but it is assumed to have a clear
association to trauma in the primary dentition,
such as intrusive luxation or avulsion of the
deciduous corresponding tooth(4).Di-laceration
can be caused by one of two factors. Mechanical
trauma to the primary predecessor tooth is the
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most widely accepted cause, which results in
dilaceration of the permanent tooth in the
process of forming.ldiopathic developmental
disturbances have been proposed as a possible
cause in cases where there is no clear evidence
of another possible cause a traumatic
event.(5,6)(7)Scar formation, primary tooth
germ developmental anomaly, facial clefting
(9)(8), advanced root canal infections (25),
ectopic tooth germ development and lack of
space(9)(11)(12)(13)(10,11) , and the effect of
anatomic structures (for example, the cortical
bone of the maxillary), the presence of an
adjacent cyst, tumor, or odontogenic hamartoma
(for example, odontoma and supernumerary
tooth ((12) (11)(13)(14) (15) (16) (margaskis
14) have all been reported as possible
contributing factors.

Brin et al and Laskaris both explained their
possible theories for why there is a correlation
between dental trauma,Because of the close
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proximity of the deciduous root apex and the
permanent germ during odontogenesis, injuries
may cause displacement of the calcified portion
of the rest of the tooth, which continues to
develop in this new position, resulting in an
unusual angle.(4)(15).

Apical root dilaceration can affect 1 to 4.9
percent of all permanent teeth, with a higher
incidence in female patients(16). It can also
affect deciduous teeth as a result of prior trauma
from neonatal laryngoscopy or endotracheal
intubation. Hamasha et al examined 4,655 teeth
on periapical radiographs and found that 176
(3.78%) presented. 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 lower incisors (8.8%)(17).
While Malcic et al (16)treported that
dilaceration is observed in the apical third of the
roots of incisor, canines and premolars, while
the middle third is more often affected in molars
and finally, the cervical third in third molars.
These authors also reported that premolars and
maxillary anterior teeth present a higher total
prevalence (4.6%) as compared with the rate
affecting the corresponding region of the
mandible (1.3%)

The most common way to diagnose root
dilaceration is by a radiographic
analysis.Clinically, the failure of permanent
incisors to erupt, especially the upper ones, leads
professionals to assume that there is a
anomaly(3)The direction of root dilaceration
should be considered in two planes and they can
be categorized as mesial,distal, labial/buccal or
palatal/lingual. If the roots bend mesially or
distally, the dilaceration is clearly apparent on a
periapical radiograph.The application of CBCT
in the diagnosis and treatment of impacted
dilacerated teeth has become increasingly
indispensable.(18)(19).Recognizing root
dilaceration is important during root canal
treatment, it was proposed that failure to
diagnose root dilaceration contributes to a higher
rate of endodontic treatment failures.(3)(2).

The studies on prevalence of root dilaceration
include, mostly, all permanent teeth,not being
observed studies regarding only central and
lateral permanent incisors.

Due to the difficulties of preventing this
abnormality and the need to improve dentists'
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understanding and diagnostic abilities on the
subject, the aim of this study was to determine
the prevalence of root dilaceration in permanent
central and lateral incisors in both the maxilla
and mandible.

Material and methods:

From a total of 1000 dental records, a random
sample of 620 opgs was chosen from the
patients who visited Saveetha dental college and
hospital ~ radiology  department,  Chennai
evaluated within a period of January to march
2020 with an inclusion criteria of opgs of
patients above 10years. Exclusion criteria
included patients who were less than 7years old
and patients with permanent incisors root with
less than 2/3rd of the root formed, records with
poor quality radiographs. The final sample
included 620 records. All the teeth in each
record were examined to give a total of 4960
teeth. From the evaluated radiograph, 334 opgs
belonging to female individuals and 286 opgs
belonging to males.

Dilaceration was described as deviations greater
than 20° produced by the roots in relation to the
long axis of the tooth. According to Schneider,
and Erlich , Pereira and Panella(20) dilaceration
was classified in accordance with degree of
curvature of root as mild(20-40°), moderate(41-
60°), and extreme curvature degree(above 60°),
root third in which it was present (cervical,
central, or apical), and root position (mesial,
distal, buccal or lingual). The root dilaceration
was measured with a similar method by
Schneider, measuring the angle formed by the
midline of the tooth long axis and the dedicated
segment. The angles were measured by making
a drawing on the radiograph by using angle
meter software.(figurel)

The data was noted in an excel sheet, if the
patient does not have dilaceration only
identification data was entered (gender,
examined teeth, and age ). In SPSS version 13.0
(Statistical Package for Social Sciences), the
data were categorized, and an exploratory data
analysis was carried out, which included the
development of single frequency and double
entry tables, as well as statistical result graphs.

Results:
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Six hundred and twenty radiographs of upper
and lower central and lateral incisors, aged from
10 to 70 years of age were evaluated(figure2).
Panoramic radiograph belonging to 334(53.84%)
female patients and 286 male patients
(46.19%).The prevalence of root dilaceration in
the sample was 2.12% , prevalence amongst the
incisors is presented in the table 1, affecting the
maxilla (67.61%) , more than the mandible
(33.33%).The maxillary lateral incisors were the
most affected (60.95%), followed by the
mandibular lateral incisors (19.04%),mandibular
central incisors (13 %) followed by the
maxillary central incisors (7%).(figure3)

The permanent incisors with root
dilaceration presented a mild curvature in (84 -
80%) of the sample, followed by moderate type
(16-15.2%) followed by the severe type (5-
4.47%). The dilacerated presented facing
towards distal with (85- 80.95%) followed by
(20-19.7%)towards the mesial. (figured) The
location of the dilaceration in the root third were
more frequently in the apical third with (84-
80%),followed by the middle third with(20-
19.21%)and cervical third with about(1-1.8%).

On chi square study, a statistically
significant relationship was observed between
gender and dilaceration in the maxillary lateral
incisors and mandibular central incisors (p= 0.02
and p=0.03, respectively).There is no significant
correlation between gender and dilaceration
associated with  maxillary central and
mandibular lateral (p= 0.74 and p=0.12,
respectively, p>0.05).(table2)

Discussion:

Root dilaceration is a dental anomaly of shape
characterized by a change in the root or crown
angulation of the formed tooth.While its etiology
is most often linked to trauma in the deciduous
dentition (5)(6)However, one research expressed
concern on the etiology of dilacerations,
believing that trauma was not the primary cause
(Anderson et al. 1971)(21). There was no history
of trauma in 29 cases in another report
(Stewart1978) of 41 dilacerated teeth. No history
of trauma to the lower labial segment was found
in two other case reports of mandibular
dilaceration (Feldman 1984, Chadwick & Millett
1995(22)). Other factors such as irregular root
development due to cysts or adjacent
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tumors(10)(23)(14)(24), the development of the
ectopic tooth germ,(21,22,25)(26)and genetic
factors (27)may also be involved.

Root dilaceration is a relatively rare
condition,which occurs in both primary and
permanent detention but incidence in permanent
is higher than primary , with a prevalence of 1 to
4.9 percent among all dental classes, according
to the literature.(16) ,(28,29)(30,31)However, no
research on root dilaceration confined to the
incisor region, the focus of this study, were
found, despite a prevalence of 2.15
percent.Review of the literature reveals a wide
discrepancy in the prevalence of dilaceration in
different populations. The results of the present
study on a group of Chennai population dental
patients have shown an overall prevalence of
2.15% for individuals teeth examined. Hamasha
et al (3) found a prevalence of 1.2% for all teeth
in Jordanian patients, whilst the results of
Ezoddini et al (32) and Thongudomporn and
Freer (33) were 15.0 and 1.8%, respectively in
Iranian and Australian dental patients. These
variations in prevalence between different
populations may be due to ethnic variations, but
may also be influenced by differences in the
diagnostic tool wused for interpretation of
dilacerated teeth examined. Moreover, Miloglu
et al (35) found out the prevalence of root
dilacerations was 4.3% of all teeth examined by
using periapical radiographs in the Eastern
Anatolian population, which is inconsistent with
our results. These contradictory findings may be
explained by marked differences in the sample
size and in the methods used.

The standards for understanding root
dilaceration in the literature differ. Malcic et al
(16)observed a prevalence of 1.01% of root
dilaceration in incisors while examining all
teeth.Chehayeb(2) had very  stringent
requirements for identifying root dilaceration of
upper lateral incisors, which meant that only
straight teeth (deviation <20*) were not
considered dilacerated. They found that
dilaceration occurs 97.9% of the time in the
upper lateral incisors.It's irrelevant if 97.9% of
teeth are graded as having a deviation. Besides
which, the distal position of the root of the upper
lateral incisor is considered natural tooth
anatomy. The data reported by Chohayed are
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consistent with our results, where the prevalence
for the upper lateral incisors is 88.5%.

From the root dilaceration observed, the

group most frequently affected was the upper
lateral incisors (60.95%), followed by lower
lateral (19.04%), lower central (13%) and upper
central (7%) agreeing with silva et al by
claiming 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%).This is likely due to their close
topographic relationship with primary teeth,
which are often injured.
According to gender (p = 0.981), which is
similar to a recent report of Ezoddini et al
(32)However, other studies reported that
dilaceration occurred equally between males and
females(33)(3). In the present study, there is a
significant  difference in incidence of
dilaceration associated with gender with p value
= 0.2,0.3 in maxillary lateral and mandibular
central incisors respectively.

Although root dilacerations showed
similar distributions in both jaws in our sample,
it is stated that the prevalence is higher in the
maxilla 67.61% than in mandible 33.39%. one
other study noted that two thirds of the
dilacerations in their study were in the mandible
These results are consistent with Malci¢’s et al
(16) or Hamasha’s et al. (3)results which
expressed higher distribution in maxilla than
mandible but not consistent with Milogu’s et
al.(34) findings which showed no significant
difference.This finding may be the product of a
trauma factor that affects the maxillary region of
children in the deciduous dentition phase,
especially the upper incisors, due to its position.
The most prevalent type of dilaceration in this
sample was the mild one (80%), followed by
moderate  (15.2%) and severe (4.47%)
confirming the findings of Silva et al who
observed, respectively, that 73.1% were
dilacerations the mild type,17% moderate and
9.7% severe.(17)

As for the root third where they were
located,80.2% of dilacerations were in the apical
third, which agrees with the results of Malcic et
al . In the middle and cervical third, the
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prevalence was 19.2% and 1.1% confirming the
findings of Malcic et al (16) of 13% and 2.3%
respectively. This is due to the impact force on
primary incisor which is vertically directed is
transferred in the direction of the longitudinal
axis and it may be carried along the apex to the
noncalcified or partially calcified tooth germ of
the permanent successor.

The roots were distally oriented in
80.95% of the incisors, which is consistent with
the findings of Silva et al 16, who found that
95.1% percent of the roots were centered to the
distal.This is due to which the calcified portion
of the permanent tooth germ is displaced in such
a way that the remainder of the noncalcified part
of the permanent tooth germ forms an angle to it
distally.

As several studies have been conducted
to investigate the prevalence of root dilaceration,
their methodologies have varied. Periapical
radiographs were used by others, while
panoramic and periapical radiographs were
combined by others. Furthermore, some
previous studies (35) used extracted teeth to
detect root dilaceration, which may have
resulted in an underestimation of their
occurrence because teeth with curved roots are
easily broken during extraction. The current
research was focused on the examination of
panoramic radiographs. Muhammed et al (35)
found no statistically significant difference
between panoramic and intraoral radiographs in
detecting periapical pathology. According to
current research, when atypical anatomy is
suspected, in addition to the conventional
radiograph, for a more accurate diagnosis,
modern radiographic methods such as helical or
spiral computed tomography are used. Cone
beam computed tomography may be a reliable,
noninvasive, and realistic way to compare the
results of studies on gender and bilateral
incidence of root dilacerations in different ethnic
groups. Cone beam computed tomography
images will show the true nature of tooth
structures in three dimensions, allowing for
accurate angulations and distance estimates (36)
As a result, it is a valuable endodontic method
for clinicians who are treating or retreating
dilacerate teeth.

The purpose of diagnosing root dilaceration
before starting endodontic care is to use
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endodontic instruments to control the curves in
the root canals. Failure to maintain root canal
curvature is a common endodontic procedure
defect, which can lead to ledging, apical
cavitation (transport and zipping), perforation,
and instrument breakage. The versatility of
instruments in terms of scale must be addressed
when using finger instrumentation
techniques.Therefore, the diagnosis of root
dilacerations before endodontic treatment is
essential in either preventing complications
throughout treatment or ensuring a positive
treatment outcome.

During surgical tooth extraction, a
dilacerated root can easily fracture((22,38),34)
Furthermore, it has been reported that the
availability of dilacerations in the orthodontic
treatment of teeth may complicate the procedure.

According to the methods used and the
results obtained in this study, root dilaceration of
incisors is a significant anomaly affecting the
anterior teeth, despite its rarity. With a
prevalence of 2.5%.

Acknowledgement:

we thank all the staffs at the department of oral
and maxillofacial pathology of our institution for
useful discussions and excellent technical
assistance.

Funding:
No funding was provided.

Conflict of Interest:

We certify that there is no conflict of interest
with any financial organization regarding the
material discussed in the manuscript
References:

Hunter J. Course of Lectures on Physiology and
Surgery: Delivered at St. George’s Hospital
[Internet]. Vols. s1-2, BMJ. 1841. p. 447-50.
Available from:
http://dx.doi.org/10.1136/bmj.s1-2.49.447

Chohayeb AA. Dilaceration of permanent upper
lateral incisors: Frequency, direction, and
endodontic treatment implications [Internet].
Vol. 55, Oral Surgery, Oral Medicine, Oral
Pathology. 1983. p. 519-20. Available from:

© 2021 JPPW. All rights reserved

10.

http://dx.doi.org/10.1016/0030-4220(83)90239-
6

Hamasha AA, Al-Khateeb T, Darwazeh A.
Prevalence of dilaceration in Jordanian adults.
Int Endod J. 2002 Nov;35(11):910-2.

Brin |, Ben-Bassat Y, Zilberman Y, Fuks A.
Effect of trauma to the primary incisors on the
alignment of their permanent successors in

Israelis [Internet]. Vol. 16, Community
Dentistry and Oral Epidemiology. 1988. p. 104—
8 Available from:

http://dx.doi.org/10.1111/j.1600-
0528.1988.th01853.x

von Gool AV. Injury to the permanent tooth
germ after trauma to the deciduous predecessor.
Oral Surg Oral Med Oral Pathol. 1973
Jan;35(1):2-12.

Jafarzadeh H, Abbott PV. Dilaceration: review
of an endodontic challenge. J Endod. 2007
Sep;33(9):1025-30.

O’Riordan BC. Dental manifestations of
systemic disease [Internet]. Vol. 12, British
Journal of Oral Surgery. 1974. p. 106-7.
Available from: http://dx.doi.org/10.1016/0007-
117x(74)90071-7

Bernier JL. Oral Pathology. 3rd ed. Kurt H.
Thoma. St. Louis: Mosby, 1950. 1,592 pp.
$17.50 [Internet]. Vol. 114, Science. 1951. p.
49-50. Available from:
http://dx.doi.org/10.1126/science.114.2950.49-b

Orenuga OO, Eigbobo JO. Unerupted maxillary
central incisors: a case report and review of the
literature [Internet]. Vol. 16, Nigerian Dental
Journal. 2008. Available from:
http://dx.doi.org/10.4314/ndj.v16i1.42120

Stewart DJ. Dilacerate unerupted maxillary
central incisors [Internet]. Vol. 145, British
Dental Journal. 1978. p. 229-33. Available
from: http://dx.doi.org/10.1038/sj.bdj.4804154

Maragakis MG. Crown dilaceration of
permanent incisors following trauma to their


https://paperpile.com/c/f3Dlcj/2Kfz+RKIY
http://paperpile.com/b/f3Dlcj/1x0G
http://paperpile.com/b/f3Dlcj/1x0G
http://paperpile.com/b/f3Dlcj/1x0G
http://paperpile.com/b/f3Dlcj/1x0G
http://dx.doi.org/10.1136/bmj.s1-2.49.447
http://paperpile.com/b/f3Dlcj/Sdta
http://paperpile.com/b/f3Dlcj/Sdta
http://paperpile.com/b/f3Dlcj/Sdta
http://paperpile.com/b/f3Dlcj/Sdta
http://paperpile.com/b/f3Dlcj/Sdta
http://paperpile.com/b/f3Dlcj/Sdta
http://dx.doi.org/10.1016/0030-4220(83)90239-6
http://dx.doi.org/10.1016/0030-4220(83)90239-6
http://paperpile.com/b/f3Dlcj/XON7
http://paperpile.com/b/f3Dlcj/XON7
http://paperpile.com/b/f3Dlcj/XON7
http://paperpile.com/b/f3Dlcj/5xUZ
http://paperpile.com/b/f3Dlcj/5xUZ
http://paperpile.com/b/f3Dlcj/5xUZ
http://paperpile.com/b/f3Dlcj/5xUZ
http://paperpile.com/b/f3Dlcj/5xUZ
http://paperpile.com/b/f3Dlcj/5xUZ
http://dx.doi.org/10.1111/j.1600-0528.1988.tb01853.x
http://dx.doi.org/10.1111/j.1600-0528.1988.tb01853.x
http://paperpile.com/b/f3Dlcj/BBUy
http://paperpile.com/b/f3Dlcj/BBUy
http://paperpile.com/b/f3Dlcj/BBUy
http://paperpile.com/b/f3Dlcj/BBUy
http://paperpile.com/b/f3Dlcj/fDvP
http://paperpile.com/b/f3Dlcj/fDvP
http://paperpile.com/b/f3Dlcj/fDvP
http://paperpile.com/b/f3Dlcj/V2Ts
http://paperpile.com/b/f3Dlcj/V2Ts
http://paperpile.com/b/f3Dlcj/V2Ts
http://paperpile.com/b/f3Dlcj/V2Ts
http://dx.doi.org/10.1016/0007-117x(74)90071-7
http://dx.doi.org/10.1016/0007-117x(74)90071-7
http://paperpile.com/b/f3Dlcj/mhDY
http://paperpile.com/b/f3Dlcj/mhDY
http://paperpile.com/b/f3Dlcj/mhDY
http://paperpile.com/b/f3Dlcj/mhDY
http://dx.doi.org/10.1126/science.114.2950.49-b
http://paperpile.com/b/f3Dlcj/mcOZ
http://paperpile.com/b/f3Dlcj/mcOZ
http://paperpile.com/b/f3Dlcj/mcOZ
http://paperpile.com/b/f3Dlcj/mcOZ
http://dx.doi.org/10.4314/ndj.v16i1.42120
http://paperpile.com/b/f3Dlcj/o0Q1
http://paperpile.com/b/f3Dlcj/o0Q1
http://paperpile.com/b/f3Dlcj/o0Q1
http://paperpile.com/b/f3Dlcj/o0Q1
http://dx.doi.org/10.1038/sj.bdj.4804154
http://paperpile.com/b/f3Dlcj/rpzE
http://paperpile.com/b/f3Dlcj/rpzE

12.

13.

14.

15.

16.

17.

18.

937

Journal of Positive School Psychology

primary predecessors. J Clin Pediatr Dent. 1995
Autumn;20(1):49-52.

Neville BW, Damm DD, Allen CM, Chi AC.
Pathology of Teeth [Internet]. Color Atlas of
Oral and Maxillofacial Diseases. 2019. p. 41-78.
Available from: http://dx.doi.org/10.1016/b978-
0-323-55225-7.00002-6

Jones T, Taylor H. Concurrent dilacerated
central incisor and mesiodens: a case report
[Internet]. Vol. 3, Orthodontic Update. 2010. p.
17-9. Available from:
http://dx.doi.org/10.12968/0rtu.2010.3.1.17

Yeung KH, Cheung RCT, Tsang MMH.
Compound odontoma associated with an
unerupted and dilacerated maxillary primary
central incisor in a young patient [Internet]. Vol.
13, International Journal of Paediatric Dentistry.
2003. p. 208-12. Available  from:
http://dx.doi.org/10.1046/j.1365-
263x.2003.00456.x

Coutinho TCL, Tostes MA, dos SANTOS MEO,
da Silva BASTOS VA. ANOMALIAS
DENTARIAS EM CRIANCAS: UM ESTUDO
RADIOGRAFICO [Internet]. Vol. 12, Revista
de Odontologia da Universidade de S&o Paulo.

1998. p. 51-5. Available from:
http://dx.doi.org/10.1590/s0103-
06631998000100009

Malci¢ A, Juki¢ S, Brzovi¢ V, Mileti¢ I, Pelivan
I, Ani¢ I. Prevalence of root dilaceration in adult
dental patients in Croatia. Oral Surg Oral Med
Oral Pathol Oral RadiolEndod. 2006
Jul;102(1):104-9.

Silva BF da, da Silva BF, Costa LED, Beltrdao
RV, Rodrigues TL, de Farias RL, et al.
Prevalence assessment of root dilaceration in
permanent incisors [Internet]. Vol. 17, Dental
Press Journal of Orthodontics. 2012. p. 97-102.
Available from:
http://dx.doi.org/10.1590/s2176-
94512012000600020

Cevidanes LHS, Bailey LJ, Tucker SF, Styner
MA, Mol A, Phillips CL, et al. Three-

© 2021 JPPW. All rights reserved

19.

20.

21.

22,

23.

24,

25.

26.

dimensional cone-beam computed tomography
for assessment of mandibular changes after
orthognathic surgery. Am J Orthod Dentofacial
Orthop. 2007 Jan;131(1):44-50.

Mah J, Hatcher D. Three-dimensional
craniofacial imaging. Am J Orthod Dentofacial
Orthop. 2004 Sep;126(3):308-9.

Schneider SW. A comparison of canal
preparations in straight and curved root canals.
Oral Surg Oral Med Oral Pathol. 1971
Aug;32(2):271-5.

Andreasen JO, Sundstrom B, Ravn JJ. The effect
of traumatic injuries to primary teeth on their

permanent successors [Internet]. Vol. 79,
European Journal of Oral Sciences. 1971. p.
219-84. Available from:

http://dx.doi.org/10.1111/j.1600-
0722.1971.th02013.x

Chadwick SM, Millett D. Dilaceration of a
Permanent Mandibular Incisor. A Case Report
[Internet]. Vol. 22, British Journal of
Orthodontics. 1995. p. 279-81. Available from:
http://dx.doi.org/10.1179/bjo.22.3.279

Atwan SM, Turner D, Khalid A. Early
intervention to remove mesiodens and avoid
orthodontic ~ therapy. Gen Dent. 2000
Mar;48(2):166-9.

Dayi E, Giirbiiz G, Bilge OM, Ciftcioglu MA.
Adenomatoid odontogenic tumour
(adenoameloblastoma). Case report and review

of the literature. Aust Dent J. 1997
Oct;42(5):315-8.
Feldman BS. Tooth with a “Tail”. A Case

Report of a Dilacerated Mandibular Incisor
[Internet]. Vol. 11, British Journal of
Orthodontics. 1984. p. 42-3. Available from:
http://dx.doi.org/10.1179/bjo.11.1.42

Prabhakar AR, Reddy VV, Bassappa N.
Duplication and dilaceration of a crown with
hypercementosis of the root following trauma: a
case  report.  Quintessence Int. 1998
Oct;29(10):655-7.


http://paperpile.com/b/f3Dlcj/rpzE
http://paperpile.com/b/f3Dlcj/rpzE
http://paperpile.com/b/f3Dlcj/ZRZf
http://paperpile.com/b/f3Dlcj/ZRZf
http://paperpile.com/b/f3Dlcj/ZRZf
http://paperpile.com/b/f3Dlcj/ZRZf
http://dx.doi.org/10.1016/b978-0-323-55225-7.00002-6
http://dx.doi.org/10.1016/b978-0-323-55225-7.00002-6
http://paperpile.com/b/f3Dlcj/bENn
http://paperpile.com/b/f3Dlcj/bENn
http://paperpile.com/b/f3Dlcj/bENn
http://paperpile.com/b/f3Dlcj/bENn
http://dx.doi.org/10.12968/ortu.2010.3.1.17
http://paperpile.com/b/f3Dlcj/QDIx
http://paperpile.com/b/f3Dlcj/QDIx
http://paperpile.com/b/f3Dlcj/QDIx
http://paperpile.com/b/f3Dlcj/QDIx
http://paperpile.com/b/f3Dlcj/QDIx
http://paperpile.com/b/f3Dlcj/QDIx
http://dx.doi.org/10.1046/j.1365-263x.2003.00456.x
http://dx.doi.org/10.1046/j.1365-263x.2003.00456.x
http://paperpile.com/b/f3Dlcj/YVOJ
http://paperpile.com/b/f3Dlcj/YVOJ
http://paperpile.com/b/f3Dlcj/YVOJ
http://paperpile.com/b/f3Dlcj/YVOJ
http://paperpile.com/b/f3Dlcj/YVOJ
http://paperpile.com/b/f3Dlcj/YVOJ
http://dx.doi.org/10.1590/s0103-06631998000100009
http://dx.doi.org/10.1590/s0103-06631998000100009
http://paperpile.com/b/f3Dlcj/yMN2
http://paperpile.com/b/f3Dlcj/yMN2
http://paperpile.com/b/f3Dlcj/yMN2
http://paperpile.com/b/f3Dlcj/yMN2
http://paperpile.com/b/f3Dlcj/yMN2
http://paperpile.com/b/f3Dlcj/ahT0
http://paperpile.com/b/f3Dlcj/ahT0
http://paperpile.com/b/f3Dlcj/ahT0
http://paperpile.com/b/f3Dlcj/ahT0
http://paperpile.com/b/f3Dlcj/ahT0
http://paperpile.com/b/f3Dlcj/ahT0
http://dx.doi.org/10.1590/s2176-94512012000600020
http://dx.doi.org/10.1590/s2176-94512012000600020
http://paperpile.com/b/f3Dlcj/NrNR
http://paperpile.com/b/f3Dlcj/NrNR
http://paperpile.com/b/f3Dlcj/NrNR
http://paperpile.com/b/f3Dlcj/NrNR
http://paperpile.com/b/f3Dlcj/NrNR
http://paperpile.com/b/f3Dlcj/NrNR
http://paperpile.com/b/f3Dlcj/MLiV
http://paperpile.com/b/f3Dlcj/MLiV
http://paperpile.com/b/f3Dlcj/MLiV
http://paperpile.com/b/f3Dlcj/c0Q8
http://paperpile.com/b/f3Dlcj/c0Q8
http://paperpile.com/b/f3Dlcj/c0Q8
http://paperpile.com/b/f3Dlcj/c0Q8
http://paperpile.com/b/f3Dlcj/Pc4l
http://paperpile.com/b/f3Dlcj/Pc4l
http://paperpile.com/b/f3Dlcj/Pc4l
http://paperpile.com/b/f3Dlcj/Pc4l
http://paperpile.com/b/f3Dlcj/Pc4l
http://paperpile.com/b/f3Dlcj/Pc4l
http://dx.doi.org/10.1111/j.1600-0722.1971.tb02013.x
http://dx.doi.org/10.1111/j.1600-0722.1971.tb02013.x
http://paperpile.com/b/f3Dlcj/2Kfz
http://paperpile.com/b/f3Dlcj/2Kfz
http://paperpile.com/b/f3Dlcj/2Kfz
http://paperpile.com/b/f3Dlcj/2Kfz
http://dx.doi.org/10.1179/bjo.22.3.279
http://paperpile.com/b/f3Dlcj/tjmL
http://paperpile.com/b/f3Dlcj/tjmL
http://paperpile.com/b/f3Dlcj/tjmL
http://paperpile.com/b/f3Dlcj/tjmL
http://paperpile.com/b/f3Dlcj/JrvY
http://paperpile.com/b/f3Dlcj/JrvY
http://paperpile.com/b/f3Dlcj/JrvY
http://paperpile.com/b/f3Dlcj/JrvY
http://paperpile.com/b/f3Dlcj/JrvY
http://paperpile.com/b/f3Dlcj/SkWZ
http://paperpile.com/b/f3Dlcj/SkWZ
http://paperpile.com/b/f3Dlcj/SkWZ
http://paperpile.com/b/f3Dlcj/SkWZ
http://dx.doi.org/10.1179/bjo.11.1.42
http://paperpile.com/b/f3Dlcj/CLOk
http://paperpile.com/b/f3Dlcj/CLOk
http://paperpile.com/b/f3Dlcj/CLOk
http://paperpile.com/b/f3Dlcj/CLOk
http://paperpile.com/b/f3Dlcj/CLOk

27.

28.

29.

30.

31.

32.

33.

34.

Georgia Benitha*,et. al. 938
Tomona N, Smith ACM, Guadagnini JP, Hart 2010. p. e441-4, Available from:
TC. Craniofacial and dental phenotype of http://dx.doi.org/10.4317/medoral.15.e441
Smith—Magenis syndrome [Internet]. VVol. 140A,

American Journal of Medical Genetics Part A. 35, Muhammed AH, Manson-Hing LR. A
2006. p.  2556-61.  Available  from: comparison of panoramic and intraoral

http://dx.doi.org/10.1002/ajmg.a.31371

Artun J, Behbehani F, Al-Jame B, Kerosuo H.
Incisor trauma in an adolescent Arab population:
Prevalence, severity, and occlusal risk factors
[Internet]. Vol. 128, American Journal of
Orthodontics and Dentofacial Orthopedics.
2005. p. 347-52. Available  from:
http://dx.doi.org/10.1016/j.ajodo.2004.06.032

McNamara T, Field D, McNamara T. A solitary
maxillary central incisor treated orthodontically:
a case report [Internet]. Vol. 19, Special Care in
Dentistry. 1999. p. 135-8. Available from:
http://dx.doi.org/10.1111/j.1754-
4505.1999.tb01414.x

Kilpatrick NM, Hardman PJ, Welbury RR.
Dilaceration of a primary tooth [Internet]. Vol.
1, International Journal of Paediatric Dentistry.

1991. p. 151-3. Available from:
http://dx.doi.org/10.1111/j.1365-
263x.1991.tb00335.x

Crescini A, Doldo T. Dilaceration and

angulation in upper incisors consequent to dental
injuries in the primary dentition: orthodontic
management [Internet]. Vol. 3, Progress in
Orthodontics. 2002. p. 29-41. Available from:
http://dx.doi.org/10.1034/j.1600-
9975.2002.00017.x

Ezoddini AF, Sheikhha MH, Ahmadi H.
Prevalence of dental developmental anomalies: a
radiographic study. Community Dent Health.
2007 Sep;24(3):140-4.

Thongudomporn U, Freer TJ. Prevalence of
dental anomalies in orthodontic patients. Aust
Dent J. 1998 Dec;43(6):395-8.

Miloglu O, Cakici F, Caglayan F, Yilmaz AB,
Demirkaya F. The prevalence of root
dilacerations in a Turkish population [Internet].
Medicina Oral Patologia Oral y Cirugia Bucal.

© 2021 JPPW. All rights reserved

36.

37.

38.

radiographic surveys in evaluating a dental
clinic population [Internet]. Vol. 54, Oral
Surgery, Oral Medicine, Oral Pathology. 1982.
p. 108-17. Available from:
http://dx.doi.org/10.1016/0030-4220(82)90425-
X

Nair MK, Nair UP. Digital and Advanced
Imaging in Endodontics: A Review [Internet].
Vol. 33, Journal of Endodontics. 2007. p. 1-6.
Available from:
http://dx.doi.org/10.1016/j.joen.2006.08.013

Thomas R. Pathways Of The Pulp (4th Ed) By:
Stephen Cohen and Richard Burns (Eds)
[Internet]. Vol. 13, Australian Endodontic
Newsletter. 2010. p. 11-11. Available from:
http://dx.doi.org/10.1111/j.1747-
4477.1987.tb00193.x

Fahim F, ElAbbasy D. Prevalence of dental
anomalies in a sample of orthodontic Egyptian
patients using orthopantograms [Internet]. Vol.
17, Tanta Dental Journal. 2020. p. 15. Available
from: http://dx.doi.org/10.4103/tdj.tdj_34_19.

Legends:

Figl:indicates the mild,moderate and severe
dilaceration measured using angle meter
software
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