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استخدام التصوير المقطعي بالموجات المخروطية في تشخيص وعلاج تشوهات 
الأنياب غير المعتاد

�أرت�شانا غوبالاكري�شنان، �أونكري�شنا ك.، �أنيتا بالان، هاري�س ب. �س.

abstract: Diagnosis and treatment planning are important for successful endodontic treatment. We report 
a 24-year old male who presented to the Government Dental College in Kozhikode, Kerala, India, in 2015 with 
pain in his right upper canine. A digital periapical radiograph indicated the presence of a supernumerary tooth 
superimposing the root of the canine. However, cone-beam computed tomography (CBCT) confirmed that the 
supernumerary tooth was an illusion and that the canine root had a sharp invagination involving the labial and 
pulpal dentin surfaces, with evidence of periapical bone destruction. A blunt resection was performed at the level 
of the invagination and the resected end was filled with a dentin substitute. At a one-year follow-up, the patient 
was asymptomatic and the periapical region appeared to be healing well. This report highlights the importance of 
CBCT in visualising abnormal canine morphology, thus allowing appropriate endodontic treatment.
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الملخ�ص: الت�شخي�ص والتخطيط العلاجي مهمان لعلاج جذور الأ�سنان بنجاح. هذا تقريرلحالة مري�ض يبلغ من العمر 24 عاما قدم �إلى كلية 
طب الأ�سنان الحكومية في كوزيكود، ولاية كيرالا، الهند، في عام 2015 مع �ألم في الناب العلوي الأيمن. و�أ�شار الت�صوير ال�شعاعي الرقمي 
الي وجود �سن زائدة فوق جذر الناب. بعد ذلك، �أظهرت �أ�شعة الت�صوير المقطعي بالموجات المخروطية �أن ال�سن الزائدة كانت وهمية، و�أن 
جذر الناب له �إلتوائة حادة على الأ�سطح ال�شفية واللبية العاجية للثة، مع وجود �أدلة على ت�آكل العظام المحيطة. تم �إجراء ا�ستئ�صال على 
م�ستوى �إلتوائة وتم ح�شو نهاية الجذر المقطوع. بعد المتابعة لمدة �سنة واحدة، كانت لاتوجد �أي �أعرا�ض على المري�ض، وتم الألتئام و ال�شفاء 
ب�شكل جيد. هذا التقرير ي�سلط ال�ضوء على �أهمية الت�صوير المقطعي بالموجات المخروطية في ت�شخي�ص الأنياب غير طبيعية التكوين، مما 

ي�سمح بالعلاج المنا�سب للجذر.
الكلمات المفتاحية: الت�شخي�ص الت�صويري؛ الت�صوير المقطعي بالموجات المخروطية؛ ت�شوهات الأ�سنان؛ تقرير حالة؛ الهند.
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While dental radiology plays a vital 
role in visualising dental pathologies, it is 
important that endodontists opt for the 

right imaging modality to ensure a correct diagnosis 
and, subsequently, successful treatment. Currently, 
the use of cone-beam computed tomography (CBCT) 
allows visualisation of related anatomic structures in 
three dimensions, thus improving overall diagnostic 
efficacy and accuracy in many clinical situations.1,2 

In addition, with the ability to obtain a small field of 
view in CBCT imaging, high-resolution images can 
be obtained while minimising patient exposure to 
ionising radiation and reducing reconstruction time.3 
Among endodontists, CBCT has become a popular 
imaging modality as it allows greater insight into root 
canal morphology and can aid in the early detection of 
apical pathosis.4

Case Report

A 24-year old male presented to the Oral Medicine 
Department of the Government Dental College in 
Kozhikode, Kerala, India, in 2015 with a complaint of 
pain in his right upper canine of four days’ duration. 
His medical and family history was normal. He had 
previously undergone an unsuccessful root canal 
treatment, after which he had been referred to an 
endodontic specialist. Clinically, the crown of the 
canine appeared to have a normal morphology with 
evidence of an access opening in the palatal aspect. On 
palpation, the attached gingiva of the canine revealed 
a depression 5 mm apical to the gingival margin, very 
close to a bony prominence. The patient reported that 
the tooth was tender upon percussion. 
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A digital periapical radiograph of the tooth 
showed a canine with a short blunt root and attempted 
root canal preparation with inadequate access to 
the cavity. The apical third of the root appeared to 
be superimposed by the crown of an impacted super-
numerary tooth [Figure 1A]. Additional exposure 
with 10–15 degree changes in horizontal angulation 
revealed only minimal changes in the position of the 
supernumerary tooth. In accordance with ‘as low 
as reasonably achievable’ principles, CBCT of the 
maxilla was performed at a dose of 19 µSv (CS 9300 
System, Carestream Health Inc., Rochester, New 
York, USA). The axial, sagittal and transverse CBCT 
reformations were inspected using 0.16 mm slice 
thicknesses. Interestingly, this revealed that there 
was no supernumerary tooth; instead, the radicular 
portion of the canine was malformed, with a sharp 
invagination on the labial aspect of the middle-third 
of the root involving the labial and pulpal dentin 
surfaces, giving the appearance of a dens in dente. The 
entire tooth measured 27.2 mm from the cusp tip to 
the end of the root, with the invagination 17.1 mm 
from the cusp tip. In addition, there was an ill-defined 
radiolucency in the apical and palatal aspect of the 
apical third of the root, suggestive of periapical bone 
destruction [Figure 1B].

Subsequently, an access opening to the tooth was 
secured via the palatal aspect and the canal was 
negotiated up to the root tip. Biomechanical prep-
aration was performed until the measured length of 
the invagination and a dentin substitute (Biodentine®, 
Septodont, Paris, France) was inserted. Two weeks 
later, a labial full-thickness rectangular mucoperiosteal 
flap was elevated following the administration of 
local anaesthesia using 2% lidocaine and 1:100,000 
adrenaline. There was evidence of dehiscence in 
the apical third of the root. The labial cortical plate 

coronal to the dehiscence was explored, exposing the 
sharp indentation on the middle third of the root. 
A blunt resection at 45 degrees was performed at 
the level of the invagination, with the resected end 
then filled with the dentin substitute (Biodentine®, 
Septodont). The surgical bed was rinsed with saline 
and the flap was secured with sutures. 

Postoperatively, the retrograde filling was assessed 
using radiography. The resected end was subjected 
to ground sectioning and light microscopy revealed 
normal-looking dentin and cementum. At a one-year 
follow-up, the patient was asymptomatic and a peri-
apical radiograph showed healing of the periapical 
region [Figure 1C].

Discussion

Radiographically, the accuracy of detection of the 
number and morphology of root canals greatly depends 
on the angulation of the incident X-ray beam and 
the superimposition of any adjacent structures.5 
Conventional radiography merely displays a two-
dimensional (2D) image of a three-dimensional (3D) 
structure; as such, intra-oral periapical radiographs 
only highlight features in the mesiodistal plane and it is 
often difficult to visualise the buccolingual dimension 
of the tooth.6 However, with the advent of volumetric 
computerised tomography or CBCT, visualisation 
of a tooth in all dimensions is possible. These newer 
imaging modalities provide faster results and greater 
image resolution, making diagnosis and treatment 
planning easier.1–3

The current case described a patient who 
presented with pain in the right upper canine. On 
periapical radiography, the root of the canine appeared 
extremely short and blunt, with the apical third 
seemingly superimposed by the crown of an impacted 

 
Figure 1: A: Digital periapical radiograph of a 24-year old male with right upper canine pain showing a supernumerary 
tooth superimposing the apical third of the canine (arrow). B: Cone-beam computed tomography of the canine in the 
sagittal aspect revealing altered root morphology with a sharp indentation in the labial aspect (arrow) and an ill-defined 
radiolucency (arrowhead) in the palatal and apical aspect of the apical third of the root. C: Radiograph of the periapical 
region one year following treatment showing satisfactory healing. 
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Conclusion

Conventional intra-oral radiography reveals an image 
of a tooth in two dimensions, with limited information 
regarding its spatial relationships with other anatomical 
structures in the third dimension. This may potentially 
result in inaccurate diagnoses and unnecessary or 
inappropriate treatments. For endodontic patients, 
treatment planning should be based on a comprehensive 
evaluation using all diagnostic modalities available, 
including newer 3D imaging techniques, particularly 
in cases where conventional imaging is inconclusive.
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supernumerary tooth. However, there was no evidence 
of any supernumerary teeth upon CBCT. Rather, 
this newer diagnostic imaging technique revealed 
a long canine with altered root morphology and an 
invagination at the middle-third of the root. This 
was particularly noticeable in the midsagittal aspect 
wherein the root canal took a slightly tortuous course 
at the middle-third to reach the apex. The illusion of 
the supernumerary tooth on the periapical radiograph 
was formed by the overlapping of two segments of 
the root of the canine along the direction of the X-ray 
beam [Figure 2]. This case highlights the difficulty of 
assessing the spatial relationships of a tooth root via 
2D imaging alone. 

Reconstructed CBCT scans are invaluable for 
assessing teeth with unusual anatomies, such as those 
with an unusual number of roots, dilacerated teeth 
and dens in dente.7 Wang et al. similarly reported that 
CBCT has a significantly higher sensitivity compared 
to periapical radiographs when detecting cracks in 
teeth in all planes.8 Nakata et al. emphasised that 
relevant CBCT views and slices are necessary for 
accurate planning in periapical microsurgery.9 In the 
present case, CBCT allowed the accurate diagnosis 
and precise assessment of an unusual root morphology 
and periapical pathosis not visible on conventional 
diagnostic radiography, thus paving the way for an 
appropriate treatment plan.

 
Figure 2: Diagram showing how the angulation of an 
incident X-ray beam in two-dimensional imaging of a 
canine with unusual morphology can create the illusion 
of a supernumerary tooth.
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