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Abstract

In everyday dental practice, there are many cases a dental
practitioner comes across of subgingival trauma (including
fracture, perforations etc), external root resorption or root
carious lesions. This case report shows the treatment of a
severe traumatic tooth injury. The maxillary right central
incisor had a fracture involving enamel, dentin, and
cementum with loss of tooth structure and exposure of the
pulp. The trauma was considered a complicated crown-
root fracture. These are usually the result of a direct impact.
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Introduction

The level of the fracture line, the length of the remaining root
segment, and the presence and condition of the tooth fragment
determine the type of therapy [1]. Different treatment
modalities available are [2].

* Orthodontic extrusion along with post and core followed
by crown.

¢ Prosthetic rehabilitation through extraction and provision
of resin-reinforced bridge work.

e Extraction of fractured tooth followed by Implant placement.

e Surgical lengthening of crown along with post and core
followed by crown.

e Efforts must be made to avoid tooth loss and restore form and
function along with preserving the gingival attachment
apparatus [3].

Prosthetic Implant placement is becoming common practice
for the replacement of non-preservable tooth after extraction,
but implant placement is not the ultimate goal [4]. One should
avoid extraction in anterior region because of the expected
amount of loss of soft and hard tissue occurring post-extraction
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along with loss in microesthetics like open gingival embrasures,
Blunted papillae, improper zenith of gingival tissue etc [5].

Surgical crown lengthening results in the loss of soft tissue and
loss of bone support of neighboring teeth bone support [6].
Increased clinical crown length may result in an unpleasant
esthetic outcome which is undesirable in maxillary anterior teeth
region along with impaired crown: Root ratio [7].

Best conservative treatment modality is orthodontic extrusion
along with post and core followed by crown [8]. Principle aim of
orthodontic extrusion is to expose the fracture line so that it can
be restored following ferrule effect without violation of
biological width, securing good sealing and esthetics It is done by
orthodontic forces very similar to physiologic root eruption
which helps in preservation of periodontal support and produces
good esthetic result [9].

In 1973, Heithersay first described the orthodontic extrusion
of subgingivally fractured tooth in coronal one third of root [10].
After that many clinicians performed Orthodontic extrusion
through various methods like lingual brackets, J-Hook
microscrew implants and beggs bracket on occlusal surface etc
[11].

Indications of orthodontic extrusion include

e Subgingival or infraosseous lesion of tooth between
cementoenamel junction and coronal third of root (e.g.
fracture, carious lesion, internal or external root resorption).

e latrogenic perforation.

e Slow extraction where surgical extractions are contraindicated
(e.g. patient on chemotherapy or radiotherapy).

e |solated osseous defects.

Instances where orthodontic extrusion should be
avoided

e Vertical root fracture.

e Furcation exposure.

e Ankylosis or hypercementosis.

e Insufficient prosthetic space.

e Root proximity or premature closure of embrasures.

e Short roots not allowing adequate support of the restoration.
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Of the above indications, subgingival or infraosseous lesions
are within the scope of this case report [12]. Orthodontic
extrusion is usually achieved with fixed appliances [13]. During
orthodontic treatment 20 g-30 g of force is required for
extrusion. In the present case rapid extrusion was done which
was accomplished with forces higher than 50 g, this prevented
the movement of bone and gingival collar along with extruded
tooth facilitating prosthetic restoration with no need to reshape
bone around the extruded tooth [14].

Case Presentation

Diagnosis and etiology

A 27 years-old male patient reported to our institute with pain
and mobility with upper left central and fractured upper
right central and left lateral incisors after 5days following road
traffic accident (Figure 1).

Figure 1: 27 years old male patients with fractured
maxillary right central, left central and lateral incisor
before treatment.

Clinical examination revealed horizontal cervical fracture of
left upper central incisor and mid crown fracture of left
upper lateral incisor (Figure 2).

Figure 2: Intra-oral photograph before treatment.

Fragment of upper left central incisor attached to soft tissue
was subsequently removed [15]. Radiographic examination
revealed fully formed apex without any periapical lesion or any
sign of additional root fracture. Extra-coronal restoration with
upper left central incisor was difficult as enough tooth structure
was not available to provide support (Figure 3) [16].
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Figure 3: Pre-treatment Intraoral periapical radiograph
of maxillary left central and lateral incisor showing no
periapical pathology.

Treatment objectives and alternatives

In such a young patient who was diagnosed with
subgingival fracture of maxillary left central incisor, our
objective from long term view point was to provide
esthetic and predictable outcome [17].

e Treatment options presented to patient with their pros
and cons were-

e Orthodontic extrusion along with post and core followed
by crown.

e Prosthetic rehabilitation through extraction and provision
of resin-reinforced bridgework.

e Surgical crown lengthening along with post and core
followed by crown.

e Extraction of fractured tooth followed by Implant
placement.

The fracture line violated the biologic width [18]. We decided
to expose the whole fracture line by displacing it above the
gingival margin [19]. Therefore, significant orthodontic extrusion
was necessary [20].

After discussing all the treatment options a final treatment
plan of orthodontically extruding the tooth along with post and
core followed by crown was formulated with the patient’s
consent [21].

Treatment progress

It was decided to perform a conventional root canal treatment
with maxillary left central and lateral incisors before orthodontic
extrusion [22]. After isolation using a rubber dam, an endodontic
access opening was made under magnification and illumination
with a dental operating microscope [23]. The root canal was
shaped and cleaned by endodontic rotary files, and was irrigated
with sodium hypochloride solution [24]. During the root canal
preparation, vital pulp tissue was found. The root canal was filled
with gutta-percha point and Orthodontic extrusion was planned
subsequently. After both the teeth became asymptomatic,
patient was referred to Department of Orthodontics and
Dentofacial Orthopedics for extrusion with respect to maxillary
left central incisor [25].

2 This article is available from: https://www.imedpub.com/special-issue/journal-of-orthodontics-endodontics.php
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An intracoronal metal post was cemented prior to initiation of
orthodontic extrusion which was utilized for applying force as
well as for restoring fractured crown. The post was customized
to allow direct application of extrusive force. A composite
button was built to the post head. An eyelet was made within
the composite button to engage elastic thread (Figure 4).

Figure 4: Composite button with an eyelet.

0.022” x0.028” slot brackets were bonded on 11, 12, 13, 23,
24 and 0.017” x 0.025” Stainless steel wire was passively
engaged within the brackets with vertical bends given
corresponding to upper left central incisor to obtain a larger
length of elastic thread for adequate generation of force.
Horizontal bend was given towards the palatal aspect so that
horizontal segment of wire lied in line with the long axis of upper
left central incisor. Thus force was applied along the long axis
passing through center of resistance achieving true extrusion
(Figure 5).

Figure 5: Stainless steel wire with vertical and horizontal
bends.

50 gms of Extrusive force was applied through elastic thread
tied between eyelet of post and wire (Figure 6).

Figure 6: Extrusion force applied through elastic thread tied
between eyelet of post and wire.

Elastic thread was changed every week and amount of extrusion
was assessed through radiograph and measurement of distance
of end of post and base wire.

© Copyright iMedPub
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After 1st week supracrestal fiberotomy was performed and 2nd
supracrestal fiberotomy was performed after desired amount of
extrusion was achieved. After 4 weeks, an extrusion of
approximately 3mm was observed both clinically and
radiographically (Figures 7 and 8).

Figure 7: Radiograph showing approximately 3mm of
extrusion.

Figure 8: Pre-extrusion and post-extrusion intraoral

photographs.

Before final restoration, composite build up was done for
esthetic purpose , maintenance of space as well as to facilitate
placement of lingual bonded retainer to stabilize the extruded
tooth in the new position passively for the period of 5 weeks.
After completion of retention period lingual bonded retainer
was removed carefully and finally, full coverage porcelain fused
to metal crown was placed with maxillary left central and lateral
incisor (Figures 9 and 10).

Figure 9: Before final restoration composite buildup

for esthetic purpose.
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Figure 10: Extrusion Retained with lingual bonded retainer.

Treatment result

An extrusion of approximately 3mm was achieved both
clinically and radiographically due to which fracture line was
exposed above the gingival margin and Crown preparation with
outline of the preparation was placed apical to the fracture line
without compromising the biologic width to obtain good sealing.
Full coverage porcelain fused to metal crown was placed with
maxillary left central and lateral incisor resulted in good
anatomic proportions and optimal hard and soft tissue esthetics
(Figure 11).

Figure 11: Full coverage porcelain fused to metal crowns
placed on maxillary left central and lateral incisor.

Results and Discussion

Complex crown—root fractures involving cervical third of root
are usually result of road traffic accidents, sports injuries, fall or
fight. The maxillary central incisors are involved most commonly
in traumatic dental injuries i.e. 65.65% and complicated crown
root fracture are present in about 1.35% of cases

Treatment of tooth with fracture line positioned below
alveolar crest and free gingival margin is difficult. It involves
multiple specialties like Endodontics, Orthodontics,
Prosthodontics and Periodontics.

This case report demonstrates a successful multidisciplinary
approach of a subgingivally fractured tooth. In a subgingivally
fractured tooth, if root length is sufficient to support a coronal
restoration, then Orthodontic extrusion of root fragment is
carried out after endodontic treatment. These procedures
enable more favorable Prosthodontic coronal restoration
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following ferrule effect without violation
width, securing a good seal and esthetics.

of biological

Ingber et al suggested that there should be 3 mm of distance
present from the restorative margin to the alveolar crest to
permit biologically acceptable restoration of tooth. Therefore, in
this case we had extruded the tooth up to 3 mm so
that restorative margin would be within biological limit.

Light continuous forces have been recommended for slow
Orthodontic extrusion which stimulates marginal apposition of
crestal bone along with gingival tissue. In case of rapid extrusion
coronal migration of supporting tissues is less pronounced
because in rapid movement periodontal fibres stretch and re-
adjust and bone does not have time to remodel as rapid
movement exceeds their capacity for physiologic adaptation.
Thus, rapid extrusion is necessary to prevent the movement of
bone and gingival collar along with extruded tooth
facilitating prosthetic restoration with no need to reshape
bone. Hence, in this case rapid extrusion was carried
out to eliminate requirement of periodontal plastic surgery.

However, coronal migration of gingival tissue can be
stimulated under extrusive force. In order to prevent this
occurrence, some authors indicate supracrestal fiberotomy
during active extrusion period. We extruded the tooth with rapid
movement along with supracrestal fiberotomy, where 1%
fiberotomy was performed after 1week of active orthodontic
treatment and 2" fiberotomy was performed after desired
extrusion was achieved.

Orthodontic extrusion for restoration of traumatized teeth is
not new. Various techniques have been performed. In most
cases there was an unwanted buccal or palatal movement of
tooth along with extrusion due to line of application of force
passing buccal or palatal to the center of resistance. In the
present case, we achieved true extrusion by applying force along
with the long axis of tooth. True extrusion also has been
proposed earlier using a J-Hook or Microimplant in the root canal
or Begg bracket on the occlusal surface of fractured tooth. All of
which achieved true extrusion but the disadvantage with these
techniques was that the appliance was replaced after extrusion
by post for restoration of tooth. All of these needed extra-chair
side time, extra-armamentarium and also increased the risk of
damage to the tooth during their removal and placement of
post.

In this case a simple custom-made appliance was fabricated
for rapid extrusion of root fragment. Brackets were bonded on 5
adjacent teeth and a stainless steel 0.017” x 0.025” wire was
engaged passively. As the brackets on the adjacent anchor teeth
and the wire used were buccal to the root being extruded,
there was a possibility of displacement of the root buccally
during orthodontic movement. Therefore a horizontal
bend was incorporated in the wire with respect to the
tooth to be extruded. This enabled the force to be exerted
along the long axis of tooth resulting in true extrusion. As most
of the cases of subgingival fractures require root canal
treatment followed by post, this is simple and effective
technique where we utilized the same post for carrying out true
extrusion.

4 This article is available from: https://www.imedpub.com/special-issue/journal-of-orthodontics-endodontics.php
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Prior to final restoration, it is advisable to retain the root in its
new position to prevent relapse. Rapid extrusion is carried out at
higher forces hence, needs longer retention time to stabilize the
tooth. Supracrestal fiberotomy is known to shorten the retention
period following the movement, as the tension potential in the
supracrestal fibres is reduced significantly. Rapid orthodontic
extrusion with supracrestal fiberotomy needs retention period of
at least 3-4 weeks, which adequately reduces the risk of
potential relapse.Therefore; in this case we had given a lingual
bonded retainer for 5 weeks. The technique used in this case
was cost effective and beneficial for achieving true extrusion
along with reducing chair side time.

Conclusion

In many cases, forced orthodontic eruption provides a useful
alternative to extraction or extensive periodontal surgery.
Adjacent teeth need not be prepared for fixed crown and bridge
prosthesis and alveolar bone is conserved because the root is
retained. The results are both biologically and esthetically
acceptable. Application of force along the long axis of tooth
results in true extrusion and using the same post for orthodontic
extrusion as well as for restoration of fractured tooth reduces
chair side time and makes it more economical.
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