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Abstract

Management of impacted incisors is a serious challenge 
to the clinician. The etiological and morphological diagnosis 
is decisive for specifying the prognosis, especially if the inci-
sor discloses crown or root defects, that are caused most of 
times by early trauma. 

Preoperative prescription of 3D imaging is recommended 
to specify the external morphology and structural defects of 
the included incisor, which certainly helps establishing an 
appropriate treatment plan.

A rare case of maxillary impacted incisor with dilacerat-
ed crown is reported. Surgical orthodontic traction failed to 
move the tooth and CBCT revealed later pronounced crown 
dilacerations, likelihood ankylosis areas with total absence 
of alveolar bone and periodontal ligament on labial side, 
leading to the decision of extraction.
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Introduction

Management of an impacted incisor is a challenging situa-
tion, with aesthetic and biomechanical issues for traction and 
placement on the dental arch [1]. However, it’s probably more 
difficult to set an etiological and morphological diagnosis and 
define the prognosis, especially if the incisor discloses some 
crown or root defects.

Preoperative prescription of 3D imaging such as cone beam 
computed tomography (CBCT) or CT Dentascan, is recommend-
ed to specify the external morphology and structural defects 

of the impacted incisor, which certainly helps establishing an 
appropriate treatment plan.

Prognosis factors

It is well known that traumatic injuries to primary dentition 
may interfere with the development of permanent dentition. 
A blow to deciduous teeth can affect the permanent dentition 
by slowing, or even completely arresting further development 
[1-4].
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The repercussions of the trauma are dependent on several 
factors: the respective degree of maturation of the temporary 
and permanent teeth, the position of these two teeth in rela-
tion to one another and the direction of the blow [4-7].

When the trauma occurs very early, while the crown of the 
permanent incisor is forming, between 1 and 3 years of age, 
formation of the enamel organ responsible for the edification of 
the underlying germ’s crown can be disrupted. We can observe 
enamel hypoplasia with surface discoloration or a break-up of 
the embryonic structures, giving rise to multiple odontomas or, 
again, a little later during maturation of the permanent germ, 
deformation of the developing dental tissues, with a defect in 
the crown of the permanent tooth [4,5].

 It should be furthermore noted that at this age because 
bone is less resistant than the dental tissues, the trauma is eas-
ily transferred to the permanent germ [2,3].

Between 2 and 4 years of age, intrusion is the movement 
most frequently observed in temporary incisors following a 
trauma. At this stage, the trauma occurs after the crown is com-
plete, the crown may be displaced relative to the root, that may 
stop its formation, leaving a permanently shortened root. More 
frequently, root formation continues, while adaptation of the 
Hertwig sheath to the adjacent structures gives rise to a bend in 
the root, which can lead to corono-radicular angulation [4-7].

Different shapes of the traumatized impacted permanent in-
cisors have been widely described with a semantic confusion 
[2-10]. Two terms that appear to be fundamentally different, 
“dilacerated” of a more histological nature and “crown root 
angulation” which is a simple physical description. these two 
conditions, however, meet in the definition most reported by 
authors:

Dilaceration is characterized by an abrupt deviation of the 
axial angulation of a tooth; this can occur anywhere along the 
crown, cementoenamel junction, root, or apex [11-13].

3D Crown and root defects

A very early trauma, leads to a crown dilacerated tooth which 
is a rare condition. The crown is lingually oriented relative to the 
root. Several histological defects are observed as a “calcio-trau-
matic or distortion line” evident on x rays and severe enamel 
hypoplasia associated with ankylosis area, not allowing tooth 
conservation [4,5,14]. 

The angulated or “sickle-shaped” tooth is related to a later 
trauma, and displays a normal crown with a characteristic orien-
tation: upwards and forwards, the incisor edge is in contact with 
the buccal cortex towards the anterior nasal bone. The root fol-
lows the shape of the palatal cortex, terminating its growth with 
apical hook. It is a relatively frequent deformity, as attested by 
the large number of cases reported, and usually described as 
generic “dilacerated incisor”[2-10]. The prognosis is largely fa-
vorable, for surgical-orthodontic traction, sometimes requiring 
periodontal and apical surgery [15,16]. 

Therefore a distinctive classification is necessary, and mean-
while talking recently about “crown dilacerated” and “root di-
lacerated” incisors is reasonable [16-20].

In this regard, a precise diagnosis of a 3 dimensional struc-
ture cannot be made on 2-dimensional conventional x-rays, es-
pecially in the buccolingual plane which is an inherent limitation 
of the radiograph. To overcome these limitations, cone beam 

computed tomography(CBCT) or CT scan is recommended to 
aid in preoperative diagnosis and optimal treatment planning 
[3,13,14,17].

A case presentation

A 10-year-old boy patient referred to Oral Surgery Depart-
ment (Consultation and Dental Treatments Center (CCDT) re-
lated to Mohammed V University in Rabat, Morocco). The chief 
complaint was delayed eruption of the upper permanent central 
incisor and the temporary incisor was still present. The medical 
history of the patient revealed good general health. The boy 
had suffered a traumatic injury to the anterior oral region be-
fore 3 years of age.

The stomatologist prescribed a panoramic (Figure 1) which 
reveals a compound odontoma under the highly impacted in-
cisor. The odontoma appears to be an obvious etiology of the 
impaction, given that the x ray did not show any obvious defects 
on the retained incisor. The option of surgical extraction was 
choosen, to remove this block, predicting spontaneous erup-
tion. The patient was then oriented to orthodontic consulta-
tion.

Figure 1: Pretreatment panoramic radiograph revealed com-
pound odontoma under impacted maxillary incisor.

No spontaneous eruption occurred, and the young patient 
was referred 3 month later for orthodontic management. 

The intraoral examination showed the presence of perma-
nent incisors 12, 21 and 22 (Figure 2 a-c). The 21 had slightly 
abnormal, curved and protruded crown. At the vestibule top, 
mucosa palpation indicated a bulge in the upper anterior area 
where the included incisor was located.

The occlusal examination, noted a bilateral Angle class I re-
lationship with a slight alveolar and lip protrusion. the lower 
tooth arch discrepancy is minor.

Figure 2a: Pretreatment intraoral frontal photograph showing 
the noneruption of the maxillary right central incisor
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Figure 2b: Pretreatment intraoral right lateral photograph 
showing class I occlusal relationship

Figure 2c: Pretreatment intraoral left lateral photograph show-
ing class I occlusal relationship

Lateral cephalometric radiograph confirmed clinical finding 
with hyperdivergent skeletal Class I, and revealed sagittal side 
of the impacted incisor, with root shortening beside nasal crest 
(Figure 3). 

Figure 3: Pretreatment lateral cephalometric radiograph re-
vealed anormal sagittal position of the impacted incisor.

situations.

Treatment objective was at first, to regain slight more space 
for eruption of the impacted tooth and create anchorage for 
the orthodontic traction by placing transpalatal arch soldered 
to upper molars bands.The upper arch was bonded completely, 
and leveled respectively with NiTi and stainless steel rectan-
gular archwires: .016", .016x.022", and .018x.025", with a NiTi 
open coil spring between 12 and 21. A period of 4 months was 
sufficient to create enough space for the upper incisor [1].

Because of the high position of the impacted tooth, a full flap 
closure method was chosen for the closed eruption technique. 
A full-thickness flap was raised and after removing minimal al-
veolar bone, the labial surface of the crown was exposed. A but-
ton was directly bonded to the dilacerated incisor and a 0.010-
inch wire ligature was twisted from the attachment towards the 
archwire. An elastomeric module was applied and connected to 
the archwire.

The force was activated monthly to achieve a physiological 
direction of tooth eruption [4-6].

After six months of orthodontic traction, we noticed no 
change in the position of the dilacerated incisor, with accentua-
tion of undesirable effects on the dental arch: flaring and intru-
sion of incisors. Which is a common sign of ankylosis.

A CBCT was prescribed at this stage due to the absence of 
tooth displacement (Figure 4 a-g ).

Figure 4a: axial views of the cone beam computed tomogra-
phy (CBCT), at level of impacted incisor crown revealed severe 

defects.

It was not possible to obtain more information regarding 
crown and tooth morphology, and at this stage, we have not 
seen necessary to prescribe other radiographs.

The option of surgical-orthodontic traction of the incisor was 
chosen and explained to the parents, being also fully aware of 
the uncertain prognosis. Ankylosis occurs frequently in such 

Figure 4b: Set of sagittal cross-sections within impacted incisor 
on the CBCT, showing crown dilacerations
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Figure 4c: CBCT based 3D surface rendering after segmentation 
of the upper arch giving a better visibility of location and anatomy 
of the impacted incisor.

Figure 4d: Front view: CBCT based 3D surface rendering after 
segmentation of the impacted incisor.

Figure 4e: Left lateral view: CBCT based 3D surface rendering 
after segmentation of the impacted incisor.

Figure 4f: Palatal view: CBCT based 3D surface rendering after 
segmentation of the impacted incisor.

Figure 4g: Right lateral view: CBCT based 3D surface rendering 
after segmentation of the impacted incisor.

The CBCT showed severe crown and root defects, character-
istic signs of a dilaceration, with enamel hypoplasia and calcio-
traumatic line. Likelihood ankylosis areas are observed with to-
tal absence of alveolar bone and periodontal ligament on labial 
side. Such histological damages are generally too severe to al-
low tooth conservation. 

A non-traumatic extraction was carried to preserve alveolar 
bone. The extracted tooth revealed serious defects (Figure 5a & 
b), with enamel nodules and bone to dentin interfaces. 

A prosthetic tooth was adapted and attached to the archwire 
after bonding an orthodontic bracket on the labial face. This 
temporary solution ensure aesthetic requirement while waiting 
the completion of orthodontic treatment.

Figure 5a: Right lateral side of the extracted incisor.

Figure 5b: Palatal side of the extracted incisor.
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A bonded Maryland bridge is recommended to replace 
missed incisor, until the end of the vertical skeletal growth at 
minimum age of 18. An implant restoration could then be per-
formed. 

Discussion

The diagnosis of incisor dilaceration is done on x rays, search-
ing characteristic signs. Conventional orthodontic x rays are 
quite limited. Therefore, prescription of 3D imaging in preoper-
ative stages, would be highly recommended in case of impacted 
incisor, which certainly avoids misdiagnosis and helps establish-
ing an appropriate treatment plan [3,13-17].

The present case described a rare situation of maxillary im-
pacted incisor with dilacerated crown. Surgical orthodontic trac-
tion of the tooth failed, since the treatment plan is inappropriate, 
following a preoperative morphological misdiagnosis. a CBCT 
prescription would have enabled an early diagnosis and a prop-
er therapeutic decision: immediate extraction of the impacted 
incisor, and maintain of the temporary incisor as long as possi-
ble to keep the bone capital up to the placement of an implant. 

Ankylosis is the main issue, namely the absence of a trans-
lucent line between cown/root and bone. It has to be checked 
during the diagnostic stage on CT scans [4-6].

Tooth mobility and percussion sound could be assessed dur-
ing surgical procedure. However, the only decisive diagnosis is 
the “orthodontic traction test” on the impacted tooth. If trac-
tion mechanics trigger no response, the conservative treatment 
option must be reviewed. 

The most commonly mentioned therapeutic solution for 
crown dilacerated incisors in literature is surgical extraction of 
the malformed incisor [4,5,14] and substitution with Maryland-
bridge, prosthetic/implants devices or transpositionned tooth.

Extraction of the ankylosed impacted tooth leads often to a 
major bone loss, which can complicate prosthetic rehabilitation. 

Anterior auto-transplantation of premolars should be con-
sidered as an alternative solution. it represents an inherent 
potential for bone induction and reestablishment of a normal 
alveolar process [7,8].

Conclusion

3D imaging such a CBCT is highly recommended to clarify 
morphological and structural diagnosis and to assess prognosis 
in impacted incisors cases. The reported case described a rare 
situation of maxillary impacted incisor with dilacerated crown. 
Such cases present in most of times, non-viable tooth defects, 
leading to the extraction.
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