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ABSTRACT
Horizontal root fractures combine injuries of dentin, pulp, cementum ﬁd the periodontal
ligament. Although this type of injury is less frequent comprising only 0.5-7% of all trauma
cases in the permanent dentition, the orthodontist should have sufficient knowledge to deal
ith cases involving this type of traumatic dental injury.

is case study reports the successful outcome of orthodontic management for a patient with
g;ss il division 2 malocclusion complicated by crowding and horizontal root fracture for an
upper permanent central incisor. the root fractured tooth was moved successfully.
This approach allowed the patient to retain his natural tooth and provided a viable alternative
to tooth extraction and prosthetic replacement for teeth with horizontal root fracture in patients

in need for comprehensive orthodontic treatment.
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Introduction

Management of traumatized teeth requires a sufficient amount of knowledge and clinical
experience. There are different forms of tooth injuries, including concussion, subluxation,
luxation injuries, crown fracture, and root fracture. An orthodontist should be well versed in the
management of these conditions since morec%n 10% of patients presenting for orthodontic
treatment would show some evidence of trauma [1].

Horizontal root fractures are a combination of pulp, dggfin, cementum, and periodontal
ligament injuries. While not common, it still accounts for 0.5-7% of all trauma cases involving
permanent dentition [2]. Horizontal root fractures are more common among 11520 years old
male patients [2] and are mostly observed in the maxillary anterior area, i.e., in the middle third
of the root, followed by the apical and coronal thirds [3]. Moving root-fractured teeth
horizontally via orthodontic appliances is possible but certain precautions must be taken. This
paper sheds light on the orthodontic movement of a tooth with a previous horizontal root

fracture.
Case report information - Diagnosis and etiology

A 16 years-old male patient was referred to the orthodontic clinic for malocclusion. The patient
was medically fit and healthy. His dental history revealed a previous trauma to his anterior
teeth five years ago. He complained of irregular front teeth. Clinical and radiographic
examinations were performed. The extraoral examination revealed the presence of a
symmetric face, an average smile line and reduced lower anterior facial height. The intraoral
examination revealed the presence of class Il division 2 incisor relationship on skeletal base
class Il complicated by crowding in both dental arches and an impacted lower right 2nd
premolar (Figure 1). The radiographic examination revealed the presence éﬁa horizontal ro
fracture (in the middle third) of the upper right central incisor (Figure 2). Upon examination, all
maxillary anterior teeth responded to electric pulp-testing.
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Treatment Objectives

After thorough clinical and radiographic examinations, the treatment aims were to:

Align the crowded teeth.

Open enough space to align the impacted mandibular second premolar.
Normalize the overbite.

Obtain a class | incigar, canine, and molar relationship.

moow>»

Maintain the vitality of the root fractured maxillary right central incisor at the end of
orthodontic treatment.

Treatment alternatives
The patient was given two treatment options of which both involved the use of a fixed
orthodontic appliance. The two options were:

a) Fixed orthodontic treatment with extraction of the maxillary right central incisor and

replacement with a dental implant and prosthesis.

b) Fixed orthodontic appliance treatment with a non-extraction approach.
The patient chose the second option. A written informed consent was obtained from the patient
after explaining the risk of root fragments separation and loss of pulp vitality at the end of the
orthodontic treatment.

Treatment progress

The fixed orthodontic appliance was bondedgn both arches (0.022 slot-MBT prescriptions).
The treatment started with the placement of 0.014 NiTi arch wires on both dental arches to
initiate teeth alignment. Then 0.016 NiTi, 0.016x 0.022 NiTi, 0.017 x 0.025 NiTi and 0.019x
0.025 NiTi archwires were placed sequentially to complete teeth alignment over a period of six
months. Then, 0.019 x 0.025 stainless steel orthodontic arch wires were placed in both arches
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to serve as the working argh.wires. In the lower arch, an active NiTi open coil spring was
placed between the lower right 1! premolar and 1%' permanent molar to create enough space
for the impacted lower right 2" premolar. The impacted tooth erupted spontaneously without
any surgical interv%tion following sufficient space crewn and thus the lower teeth were re-
aligned. After that, a 0.017 x 0.025 NiTi arch wire with a reverse curve of spee was placed in
the lower arch to level the curve of spee via middle teeth extrusion as well as intrusion and
proclination of lower incisors. The leveling stage lasted for fouanonths. Following the overbite
correction, the 0.019 x0.025 stainless steel arch wires (with a reverse curve of spee in the

er arch) were placed in both arches as working arch wires. Next, the patient was given

ss Il intermaxillary elastics to achieve class | incisor, canine, and molar relationships. Lastly,
a 0.021 x 0.025 TMA arch wire was placed as a finishing arch wire. Overall, the treatment took
20months.

reatment results
étthe end of the 20 months of active orthodontic treatment, the maxillary and mandibular teeth
(including the impacted mandibular second premolar) were aligned. The incisors, canines, and
molars were in a class | relationship with an average overbite (Figure 3). The post-operative "
panoramic x-ray revealed the separation of the apical and coronal root segments (Figure 4) of
the maxillary right central incisor. The vitality test using ethyl chloride also revealed the
presence of a vital pulp. Table 1 shows the flowchart for the orthodontic treatment.

Discussion
According to the management guidel's of traumatic dental injuries by the International
Associatjgn of Dental Traumatology, the treatment for teeth with transverse root fracture
involves repositioning an&stabilizing the coronal fragment in its anatomically correct position.
This step must be taken as soon as possible to optimize the healing of the periodontal
ligament and neurovascular supply while maintaining the esthetic and functional integrity [4].
Cvek et al. 2001 found that root development and repositioning of dislocated fragments were
highly predictive of the frequency and typg.ef healing, as compared to other factors such as
splinting and its duration. In other words, te€eth with no or slight loosening of the coronal
fragment may not require splinting [5]. In this case, there was no previous intervention
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including splinting for the fractured tooth. Similar to the literature findings, up to 80% of
transverse root fractures would heal with or without initial treatment. However, the extent of
healing would vary from granulation tissue (worst prognosis), connective tissue formation,
bone formation, to hard tissue formation in the best scenario [6].

There is a lack of published reports on the orthodontic moament of root fractured teeth.
However, the guidelines are consistent in recommending an observation period of at least two
years after the initial orthodontic tooth movement [7]. Our patient was exposed to trauma five
years before the orthodontic consultation. Thus, the tooth was considered to have moved

orthodontically after a sufficient observation period.

For teeth healed with hard tissue formation, orthodontic movement can be accomplished
without separating the apical and coronal fragments if they remain consolidated. However, root
fractured teeth healed with connective tissue formation pose a higher separation risk of apical
and coronal fragments following orthodontic force application [2]. Therefor e patients must
be informed about this possibility before the start of orthodontic treatment, especially if the
fracture occurs in the middle-third region as it may result in a short tooth with reduced
periodontal sup at the end of orthodontic treatment. In our case, a specialist endodontist
was consulted. The patient was informed about the risk of root segment separation at the end
of active treatment. The patient understood and accepted the risk. He preferred to maintain his
injured tooth rather than extracting h’-,lnd replacing it with a dental implant and prosthesis. At
the end of the active treatment, the clinical and radiographic examinations revealed the
presence of a rigid and vital tooth even though there was evidence of root segment separation.

At every stage of orthodontic treatment, the risk of root injury is kept to @ minimum. During the
alignment stage, only a light level of orthodontic force was applied. The follow-up visits were
kept at six-week intervals to minimize any harm on the roots, especially the injuréd upper right
central incisor. During the ngwagement of deep bite while in the leveling stage, a 0.017 x
0.025 NiTi arch wire (with a reverse curve of spge) was placed in the lower arch rather than
the upper arch to avoid any intrusive forces onﬁ upper inc'aors, especially the upper right
central incisor. This is important since traumatized maxillary incisors with severe periodontal




Word Count — Words: 2116

injuries have a higher susceptibility to pulp necrosis during orthodontic intrusion compared to
non-traumatized teeth [8].

?t the end of the active treatment, the appliance was de-bonded and the patient was given two
types of rgiainers in each arch; a bonded fixed retainer and a removable Essex retainer.
Although teeth with horizontal root fracture have a higher potential of maintaining a vital dental
pulp than luxated teeth without fracture, pulp necrosis can still occur in 20 to 44% of the cases.
For teeth with getained vitality, the reason may be attributed to the force that occurs during the
fracture being transmitted to the apical region of trﬁ tooth, thus leading to decreased force and
the likelihood of obtaining revascularization in the fragture line. Furthermore, it is believed that
the fractured area provides an avenue of escape for fluid pressure from edema, therefore
allowing collateral circulation from the periodontal ligament to assist in maintaining the vitality
of the traumatized pulp [9]. In our case, the patient was followed up for 18 months and the
subsequent clinical and radiographic examinations were found to be satisfactory (figures 5 &6).

Conclusion

Orthodontists should be well-versed in dealing with traumatized teeth as more than 10% of
patients presenting for orthodontic treatment would show some evidence of trauma. Orthodontic
movement of a horizontally root fractured tooth with healed connective tissue is possible after a
sufficient observation period and light force application. In this case, although the root segments
were separated at the end of treatment, the tooth maintained its vitality and rigidity and the

patient was satisfied with the result.
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Figures

Figure 1: Pre-treatment extraoral and intraoral photographs (taken using Nikon digital SLR

Camera D3200)
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figure 2: Pre-treatment panoramic & CBCT X-rays
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Figure 3: Post-operative frontal view for the occlusion (taken using Nikon digital SLR Camera

D3200)

Figure 4: post-operative x-rays

Figure5: Follow-up extraoral and intraoral photographs (taken using Nikon digital SLR Camera
D3200)
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Figure 6: follow up panoramic x-ray

Table # 1: Flow chart of the orthodontic treatment
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16 years old male patient

the patient approved the treatment plan via a
written consent form

the patient was exposed to trauma on his teeth
5 years ago

32
panoramic X-ray : T detected middle root
fracture of upper right central incisor

pulp test .. revealed that all teeth were vital

class i occlusion with vital and rigit UR1

orthodontic movement of root fractured teethis
possible under certain conditions
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