
ilaceration is a disturbance in tooth formation that produces a sharp
bend or curve in the linear relationship of the crown of a tooth to
its root; it is an angulation or sharp bend of 90° or greater in the

root or crown of a developed tooth. Most cases are idiopathic, and radicu-
lar dilaceration is not defined clinically in most cases. One or more teeth
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Prevalence of Root Dilaceration in a
Subpopulation of Northeast Turkey

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  The aim of this study was to investigate the frequency and distribution
of root dilaceration between genders and tooth types in a Turkish subpopulation. MMaatteerriiaall  aanndd
MMeetthhooddss::  This retrospective study was conducted by evaluating panoramic radiographs of 954 pa-
tients ranging in age from 18 to 35 years. All permanent teeth were investigated, and the data ob-
tained were recorded in the maxilla and mandible according to gender and tooth type. Pearson’s
chi-squared test was used to determine the statistical differences between genders, and between
maxilla and mandible. RReessuullttss::  Root dilacerations were found in at least 163 (17.1%) of 954 pa-
tients, with no statistical difference between the genders. A total of 253 out of 20114 teeth were
found to have root dilacerations (1.25%). Root dilaceration was more prevalent in the maxilla
(1.3%) than in the mandible (1.25%), with no statistical difference, and it was most commonly
found in the mandibular third molar (6.2%). CCoonncclluussiioonn:: In this study, the prevalence of root di-
laceration was 17.1% in patients and 1.25% in teeth. Root dilaceration was most commonly found
in the mandibular third molar and in the maxillary lateral incisor in the anterior region.

KKeeyy  WWoorrddss::  Prevalence; radiography, panoramic; tooth abnormalities

ÖÖZZEETT  AAmmaaçç::  Bu çalışmanın amacı bir Türk populasyonunda cinsiyet ve diş tiplerine göre kök di-
laserasyon’unun sıklığını ve dağılımını belirlemekti. GGeerreeçç  vvee  YYöönntteemmlleerr::  Yaşları 18 ile 35 yıl
arasında değişen 954 hastanın dijital panoramik radyografileri kullanılarak retrospektif bir çalışma
yapıldı. Tüm kalıcı dişler incelendi ve elde edilen veriler cinsiyet ve diş tiplerine göre üst ve alt çe-
nede kaydedildi. Erkek ve kadın hastalar arasında, alt ve üst çene arasında farklılığı belirlemek için
Pearson ki-kare testi kullanıldı. BBuullgguullaarr::  954 hastanın 163’ünde kök dilaserasyonu bulundu (%17,1)
ve cinsiyetler arasında istatistiksel farklılık yoktu. 20114 dişin 253’ünün kök dilaserasyonuna sahip
olduğu bulundu (%1,25). Kök dilaserasyonunun sıklığı üst çenede (%1,3) alt çeneden (%1,25) yük-
sekti ve farklılık istatistiksel olarak önemli değildi. Alt 3. azı dişlerinin en çok etkilenen dişler ol-
duğu bulundu (%6,2). SSoonnuuçç:: Kök dilaserasyonunun sıklığı, hastaların %17,1’inde ve dişlerin
%1,25’inde gözlendi. Kök dilaserasyonu alt 3. azı dişlerinde çok yaygındı. Ön bölgede üst yan ke-
sici dişlerde daha sıktı.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Prevalans; radyografi, panoramik; diş anomalileri
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may be affected by dilaceration.1 The etiology of
this anomaly is not exactly known. Some re-
searchers suggest that an acute mechanical injury
to the primary predecessor tooth causes dilacera-
tion in the underlying developing succedaneous
permanent tooth, which is the most accepted eti-
ology, but others believe that dilaceration may be
a true developmental anomaly that is not related to
a history of traumatic impact.2-5

Dilaceration can occur anywhere along the
length of the tooth, such as the crown, the cemen-
toenamel junction, along the root, or the root
apex.6 Radiographic examination is required to di-
agnose dilaceration of the root, while dilaceration
of a crown can be visually observed in the mouth.7

The definition of root dilaceration varies among
authors. As some authors consider a tooth to be di-
lacerated when there is a mesial or distal tilt of the
root and the angle is 90° or greater in relation to
the tooth or root axis, while others consider a tooth
dilacerated when its apical deviation is 20° or
greater in relation to the normal tooth axis.1,7,8

However, the direction of radiographically evalu-
ated dilacerations of roots can be read in two
planes.6

Dilaceration may be seen in both permanent
and primary teeth, but it is seen more frequently
in permanent teeth, in posterior teeth more than
anterior teeth, and bilaterally in some patients.6,9,10

In a previous study, the prevalence of dilaceration
was reported as 0.32%-0.98%.8,9 Malcic et al. re-
ported that root dilaceration is observed most often
in the apical third of incisors and the middle third
of molars.6 Thongudomporn and Freer reported
that in orthodontic patients, dilaceration is the least
frequent of the five dental anomalies.11

Because dilaceration influences the treatment
outcome of teeth that require endodontic care, di-
agnosing root dilaceration is important during root
canal treatment;12 it has been proposed that failure
to diagnose root dilaceration contributes to a
higher rate of endodontic treatment failures.8,11

Furthermore, if the tooth is to be extracted for an-
other reason, its removal without a preoperative
radiograph can be complicated;1 therefore, diag-
nosing dilaceration is also important during ortho-

dontic treatment.11 The aim of this study was to in-
vestigate the frequency and distribution of root di-
laceration between genders and among tooth types
in the northeast subpopulation of Turkey.

MATERIAL AND METHODS

This retrospective study was performed by evalu-
ating the digital panoramic radiographs of 954 ran-
domly selected dental patients admitted with
various dental complaints to the Department of
Restorative and Endodontics, Faculty of Dentistry,
Recep Tayyip Erdoğan University, Rize, Turkey.
Patients (or families) were initially informed about
the study and signed consent forms were ob-
tained. All panoramic radiographs were taken by
an experienced radiologist with the same or-
thopantomograph (OP200 D; Instrumentarium
Dental, Tuusula, Finland). Inclusion criteria in-
cluded records with high-quality radiographs
showing images of all teeth and patients 18-35
years of age. Exclusion criteria included unerupted
teeth, supernumerary teeth, and teeth with inter-
nal or external resorption.

The radiograph images of 20,114 teeth were
examined by one examiner with at least five years’
experience in restorative and endodontic treatment
to identify dilacerations. A tooth was considered as
having mesial or distal root dilaceration if there
was a deviation with an angle of 90°or greater from
the normal long axis of the tooth, according to cri-
teria defined by Hamasha et al.7 The radiographs
were digitalized at an effective resolution of 22
Ip/mm (1100 dpi), and the roots were evaluated by
one examiner using Image CliniViewTM DICOM
software. Orofacial direction of the dilacerations
was determined by evaluating the bull’s eye ap-
pearance of the root, which is caused by the root
deviation of 90° or greater.6,7 The deviation was as-
signed to the either apical, middle, or coronal third
of the root. Multirooted teeth were considered to
have root dilaceration if at least one root was di-
lacerated. In evaluating the prevalence of dilac-
eration, multirooted teeth with one or more
dilacerated roots were counted as one case of di-
laceration of the root. A sample of 80 radiographs
was re-examined by the same examiner 20 days

Muhammet KARADAŞ et al. PREVALENCE OF ROOT DILACERATION IN A SUBPOPULATION OF NORTHEAST TURKEY

Turkiye Klinikleri J Dental Sci 2015;21(2)

72



later, and an agreement of 100% was obtained. The
data were recorded in the maxilla and mandibula
according to tooth type and gender.

Pearson’s chi-squared test was used to deter-
mine statistical difference between genders and be-
tween maxilla and mandible (p<0.05). Statistical
analyses were performed using SPSS version 18.0
(SPSS, Chicago, IL).

RESULTS

This study included 954 patients, 567 (59.4%) fe-
males and 387 (40.5%) males, with a mean age of
25.9±5.26 years. Of the 954 patients, 163 (17.1%)
were found to have one or more dilacerated teeth.
The prevalence of root dilaceration was higher in
the female patients (98, 17.2%) than in the male

patients (65, 16.7%), but this difference was not
statistically significant (p=0.84) (Table 1).

A total of 253 of 20,114 teeth were found to
have root dilacerations (1.25%). The distribution of
dilaceration according to tooth type was showed in
Table 2. The prevalence of root dilaceration was
higher in the maxilla (1.3%) than in the mandible
(1.25%), with no statistical difference (p=0.492).
Root dilaceration was found most frequently in the
mandibular third molar (6.2%), followed by the
maxillary third molar (2.4%), maxillary second
molar (2.05%), mandibular second molar, and max-
illary second premolar (1.9%). Mandibular lateral
incisors had the lowest prevalence of root dilacer-
ations (0.2%). The Figure 1 shows images of root
dilacerations on formed panoramic radiography.
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Female (%) Male (%) Total (%) p

Patients without dilaceration 469 (82.7) 322 (83.2) 791 (82.9) 0.844

Patients with dilaceration 98 (17.2) 65 (16.7) 163 (17.1)

Total 567 (100) 387 (100) 954 (100)

TABLE 1: Distribution of dilacerations between genders.

TABLE 2: Prevalence and distribution of dilacerated teeth according to jaws.

Tooth type Number of teeth examined Number of teeth with root dilaceration (%) p

Maxilla 10461 137 1.3

0.492

Central incisor 1596 9 0.5

Lateral incisor 1344 24 1.7

Canine 1576 10 0.6

First premolar 1203 8 0.6

Second premolar 1356 26 1.9

First molar 1154 12 1.03

Second molar 1267 26 2.05

Third molar 965 24 2.4

Mandible 9653 116 1.2

Central incisor 1366 4 0.2

Lateral incisor 1421 2 0.1

Canine 1545 6 0.3

First premolar 1250 11 0.9

Second premolar 1086 11 1.01

First molar 984 7 0.7

Second molar 1156 22 1.9

Third molar 845 53 6.2

Total 20114 253 1.25



DISCUSSION

Radiographic investigation is the most appropri-
ate method for diagnosing root dilaceration.1 In
the present study, dilaceration of the roots was
evaluated using digital panoramic radiographs.
Muhammed et al. reported no statistical differ-
ences in detecting periapical pathoses between
panoramic and intraoral radiographs.13 However,
Grondahl et al. and Ahlqwist et al. reported that
panoramic radiographs are not as precise as peri-
apical radiographs in epidemiological studies.14,15 In
addition, Malcic et al. reported that periapical ra-
diographs are more sensitive for diagnosing di-
lacerated maxillary central incisors.6 The use of
panoramic radiographs to diagnose root dilacera-

tions is insufficient in the cases of labial/buccal
and lingual/palatinal dilacerations.11 Panoramic
radiographs show the entire mouth area, and
panoramic images are excellent for screening all
teeth. In this study, only mesial and distal dilacer-
ations were evaluated. To determine root canal
curvature more precisely, cone beam computed to-
mography could be used in future epidemiologic
studies.

Colak et al. evaluated the prevalence of root
dilaceration using panoramic radiographs and re-
ported a prevalence of 16% in 6912 subjects, which
is similar to our results (17.1%).16 Using periapical
radiographies, Hamasha et al. found root dilacera-
tion in 17.0% of patients and in 3.78% of teeth;7

while their prevalence rate in patients was similar
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FIGURE 1: Examples of root dilacerations on formed panoramic radiographs.



to ours, their prevalence rate in teeth was higher
than ours. In addition, Ezoddini et al. and Thongu-
domporn et al. reported root dilaceration rates of
15.0% and 1.8%, respectively, using panoramic ra-
diographies.11,17 On the other hand, Miloglu et al.
evaluated the prevalence of root dilacerations in a
Turkish population using periapical radiography
and reported that its prevalence was 9.5% in pa-
tients and 4.3% in teeth.18 These conflicting results
can be explained by local environmental influ-
ences, racial differences, selected age groups, and
different sample sizes.

In this study, statistical analysis showed no dif-
ferences in the prevalence of root dilacerations be-
tween genders, in accordance with Miloglu et al.,
Colak et al., Karataş et al., and Hamasha et al. How-
ever, Ezoddini et al. showed that the prevalence of
root dilaceration was significantly higher in males
than in females.7,16-19 On the other hand, our find-
ings show a similar prevalence of root dilaceration
in the maxilla (1.30%) and mandible (1.25%), con-
sistent with the studies of Nabavizadeh et al. and
Miloglu et al., but not with those of Hamasha et
al. and Malcic et al.6,7,18,20 Some studies have re-
ported that the prevalence of root dilaceration is
most common in posterior teeth, particularly
third molars, which is in accordance with our re-
sults.6,7,21

There is controversy regarding the etiology of
dilaceration; the oldest and most widely proposed
theory is trauma to the primary tooth.17,21 An-
dreasen et al. reported that the major etiologic fac-
tor in dilaceration was ectopic development of the

tooth bud.22 On the other hand, Jafarzadeh and Ab-
bott reported in their review that dilaceration is as-
sociated with some syndromes and abnormalities,
such as Smith–Magenis syndrome, Ehlers–Danlos
syndrome, Axenfeld–Rieger syndrome, and con-
genital ichthyosis.23

Exploration and negotiation of the root canal
system is difficult in dilacerated teeth, due to the
high degree of curvature. The rate of endodontic
errors such as apical cavitation and instrument
breakage can be higher in these teeth;23 therefore,
complete biomechanical debridement of canals,
elimination of microorganisms, and obturation be-
comes difficult. The radiographic diagnosis of di-
laceration can help dentists prevent these errors.24

Dilacerated roots may complicate tooth removal,
particularly if the dentist has not examined a pre-
operative radiograph.11 In addition, orthodontic
treatment can cause root resorption in dilacerated
teeth.25

CONCLUSION

In this study, 163 (17.1%) of 954 patients were
found to have one or more dilacerated teeth. The
prevalence of root dilaceration was higher in fe-
male patients (98, 17.2%) than in male patients
(65, 16.7%), but this difference was not statisti-
cally significant (p=0.84). The prevalence of root
dilaceration was higher in the maxilla (1.3%)
than in the mandible (1.25%), also with no sta-
tistical difference. In addition, root dilaceration
was found most commonly in the mandibular
third molar.
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