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ABSTRACT

Trauma of the Oral & Maxillofacial region occurs frequently and comprises 5% of all injuries. Among all facial injuries,
dental injuries are the most common, of which crown fracture & luxation occurs more frequently. This article highlighted
two cases of anterior teeth trauma of which the first case is about a crown fracture of upper rightlateral incisor, wherein a
single visit RCT was performed and the fractured fragment was reattached directly to the tooth and the second case is
about a luxation injury of both the upper central incisors, in which the luxated teeth were digitally reduced & stabilized
by splinting followed by completion of endodontic treatment. Both these case reports contain a successful follow-up of 1
year clinically & radiographically. The second case (i.e., the luxation injury), was further evaluated with Cone Beam
Computed Tomography after lyear to assess healing & resorption.

Introduction:
While smiling, the anterior teeth is an important component in
the presentation of a human being favoring his or her social
acceptance. It is one of the most important facial expressions
that demonstrate friendship, pleasant sensation, and
appreciation.'

On the other hand, dental trauma is a painful experience that
not only negatively affects the orofacial function and
occlusion but also esthetics. Various injuries in the anterior
dentition cause significant emotional and psychological
burdens for every individual as the appearance of the anterior
teeth has important psychological and social impacts for
everyone.” Although these injuries are more common in
certain groups, no individual is without risks while
performing their activities of daily living.’ Oral traumas
comprise 5% of all injured parts of the body of all ages while in
the age group of 0-6 years it comprises about 17%. Traumatic
dental injuries in permanent dentition constitute 58.6% while
in primary dentition where they constitute 36.8%. The most
frequent site of traumatic dental injuries are the upper
anteriors and the causes of these injuries are falls, sports
activities, bicycling and road traffic accidents. Predisposing
factors of dental trauma could be related to the person's
anatomic features:increased overjet,inadequate lip coverage
of the upper anterior teeth, etc. It has been shown that the
place of injury was related to gender, i.e. the most frequent
location of injury for boys was school followed by home, while
for girls this was vice versa.’Among traumatic dental injuries
Crown fractures & luxation injuries are the most common
consequences of traumatic injuries that mainly occur in the
anterior teeth, especially the maxillary incisors (because of
their position in the arch).*® Therefore proper diagnosis,
treatment planning, and follow-up are important for ensuring
afavorable outcome.

This article reports two anterior trauma cases that were
successfully treated one using a tooth fragment reattachment
and the other where external resorption was prevented by 3
months of periodic dressing change in two luxated teeth.

|

Clinical case report:1

A 26 years old male patient reported to the Department of
Conservative Dentistry and Endodontics with the chief
complaints of pain and loosening of right upper front teeth
since the last few hours. He gave a history of a bike accident.
On intraoral examination, an oblique fracture was seen
involving the enamel, dentin & Pulp with a slight displacement
of the coronal fractured fragment inrelationto 12.

The coronal fractured fragment was intact and the fracture line
is placed supragingival to the remaining tooth structure .The
case was diagnosed as Ellis class Il fracture in relation to 12.

The treatment options for the reattachment of the fractured
segment were explained to the patient. It is important to note
that the reattachment option was considered only after
confirming that the fragment was in good condition and that it
fits reasonably well to the fractured tooth.

Under local anesthesia, the fractured fragment was removed
atraumatically with a tweezer and disinfected by placing it
into 5% of sodium hypochlorite solution for 1 minute and then
was stored in physiological sterile saline solution to prevent
dehydration.

Root canal treatment was carried out immediately, and the
canal was enlarged to 50k file (Mani. Japan) using the step
back technique. Obturation was completed by cold lateral
compaction method.

After preparing the post space (Tenax drills,Coletene) and
selecting the appropriate prefabricated glass fiber post
(Tenax, coltene Whaldent), an additional internal dentinal
groove (lmm diameter & lmm depth ) was prepared to
increase the surface area for better retention of the fractured
fragment part and a hole was also prepared on the coronal
fractured fragment to receive the post and checked for fitting
before finalinsertion.

Then the canal was appropriately prepared applying a
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ParaBond non-rinse conditioner and ParaBond adhesive
liquid A&B (Coltene) mixed together.After that Paracore
material was injected into the canal and Prefabricated glass
fiber post (Tenax, coltene Whaldent) was inserted into the
canal and light cured (Woodpecker LED Curing Light Unit)
The fractured fragment was then conditioned & coated with
adhesive (ParaBond Non-Rinse Conditioner and ParaBond
Adhesive A&B, Coltene). Subsequently, resin cement was
(Paracore,Coltene) used to fill the hole in the tooth and cured.
The fragment was carefully seated on the remaining tooth and
light-cured for 40 sec from the buccal and lingual aspect.

Abuccal chamfer was prepared with the help of a round bur at
the junction of the fractured line to minimize the fractured
margin. The chamfer was restored with a layer of flowable
composite (Brilliantflow, Coltene, Switzerland) followed by
micro-filled composite (swiss tech, Coltene, Switzerland)
after etching and bonding the surface. Polishing was done
with Kenda (Coltene Whaldent) polishing kit. The tooth
remained normal in esthetics and function after 6 months and
1 year of follow-up.

Figure: 1 A&B)Preoperative Clinical picture &
radiograph,C)Fractured fragment,D) Obturation, E)Post
Space preparation,F) Hole was made to receive the fiber
post.G & H) Immediate Postoperative radiograph & clinical
picture.

Figure:2 A,B,C) 6 momths followup.D,E,F) lyear followup

Clinical case report:2

A 26 years old male patient came to the Department of
Conservative Dentistry and Endodontics with the chief
complaints of pain and displacement of upper front teeth
since last 3 days. He gave a history of falling from a tree 3 days
ago. After intraoral examination, displacement of the anterior
teeth were seen in which 11 was extruded from its socket & 21

was laterally luxated towards the palatal surface. The
displacement of upper anterior teeth caused occlusal
interference & the pulp vitality testing showed negative
results for both teeth. During palpataion, the 11 was
excessively mobile and there was a alveolar protruberance at
the vestibular region in respect to 21 which is an important
indicative that the root may be forced out toward labial
surface and fractured the labial cortical plate, resulting in
immobility due the root apex locked under the fractured
alveolar process and overlying soft tissue. Percussion tests
showed that traumatized tooth presented a“metallic” sound in
respect to 21. The case was diagnosed as Ellis class VII
fractureirt11 &21.

The repositioning of the luxated incisors was done by firm
digital pressure under local anesthesia and confirmed
radiographically after reduction. The luxated teeth were
stabilized with composite resin (swiss tech,
Coltene,Switzerland) and orthodontic stainless steel wire
(0.4mm) extending from canine to canine. Root canal
treatment was initiated after 6 days of splinting, enlarged till
60 size K file using step-back technique. Dressing change was
performed with aqueous-based calcium hydroxide (RC Cal,
Premier dental products) at an interval of 2 weeks and
continued for 3 months from the beginning of treatment to
prevent external root resorption and favorable healing of
periodontal ligament space. Splinting was removed after 4
weeks. Obturation was performed by cold lateral compaction
method with calcium hydroxide-based sealer
(Sealapex.SybronEndo).

Figure:3 A,B&C)Preoperative radiograph & Clinical pictures,
D)Excessively mobile extruded 11 E)Digital reduction,F) Post
reduction radiograph.G)Splinting,H)Obturation
completed,I) Grade 1 mobility after 3 months.

Figure 4: 6 months follow-up (Radiographical & Clinical
photograph).
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Figure5: A,B,C& D) 1 Year follow-up (Radiographical &
Clinical follow-up).E&F) 1Year followup CBCTirt 11 &21.

Although no such signs of external root resorption were
radiographically detected at the end of 3 months, however on
clinical examination there was still grade 1 mobility present
on both the traumatized incisors. At 6 months follow-up the
mobility seemed to be normal with no signs of external root
resorption was detected by radiograph. At lyear follow-up, to
confirm root resorption & healing of periodontal space for
both the teeth a CBCT was performed which showed
favorable healing of PDL space with no signs of any resorption
and ankylosis.

Discussion:

There are several treatment options available to manage the
fractured crown fragment, i.e. removal of fractured fragment
followed by restoration with post and core with crown, or
composite crown, or composite core with ceramic crown and
finally extraction followed by replacement by suitable
prothesis.

However, these are less conservative techniques, with
compromised esthetics, consuming multiple visits which
entail anincreased cost of treatment and a negative emotional
and social response from the patient. On the other hand, in
today's era, immediate replacement of lost tooth structures is
preferred and practiced. One of such treatment options where
immediate results are obtained is the reattachment of
fractured teeth segment.

The advantages of the reattachment procedure are as follows:’
1.Superior esthetics as shade match and translucency will be
perfect.

2.Incisal edge will wear at a rate similar to that of the adjacent
teeth.

3. Replacement of fractured portion may take less time (can
be performed in a single visit).

4. A positive emotional and social response from the patient
for preservation of natural tooth structure.

5. Natural tooth contour and contact with adjacent teeth are
maintained.

6.Itis an economical and conservative technique.

While performing a crown reattachment procedure there are
numerous factors which may play a role in their management.
These are:"’

1. The extension of the fracture line (complicated or
uncomplicated, violation of biological width, associated
alveolar bone fracture, associated luxation injury).

2. Restorability of the fractured tooth and fracture pattern
(subgingival extension of the fracture line and/ or associated
root fracture).

3. Availability of the fractured fragment and its condition for
use (fit of the fragment to the remaining tooth structure).

|

4.Secondary soft-tissue injuries.
5.0cclusion, esthetics, and financial factors.

When the extension of the fracture line is supragingival or
even equigingival, it is comparatively easier to access the
fracture line & there is a minimal violation of biologic width.
However, when the extension of the fracture line is
subgingival, orthodontic extrusion with a post retained crown
may be necessary. Alternatively, surgical techniques such as
electrosurgery, the elevation of a tissue flap, clinical crown
lengthening surgery with removal of alveolar bone, and
removal of gingival overgrowth for access to the fractured site
are all viable methods for bonding fractured component.

As in this case, the most apical extension of fracture line was
supragingival with the coronal fragment in a good condition
which fits well to the fractured tooth, therefore a decision was
made to reattach the fractured fragment using fiber post.
Tooth-colored fiber posts have several advantages. They are
esthetically more superior, bonded to tooth tissue, modulus of
elasticity similar to that of dentin, have fewer chances of
fracture as it helps to distribute the stress to remaining
radicular dentin.

Luting the fiber posts with resin cement not only reinforces
the tooth but also helps in achieving higher bond strengths of
the fractured segments. It is also an easy-to-use, predictable
method and minimizes the inclusion of air voids during the
luting procedure.””

There are various techniques for reattachment of fragments
like - simple beveling of enamel margin, "v" shaped internal
enamel groove, internal dentin groove, external chamfer,
overcontoured and simple reattachment technique.” In a
study by Reis et al.” showed that a simple reattachment with
no further preparation of the fragment or tooth was able to
restore only 37.1% of the intact tooth's fracture resistance, on
the other hand, a buccal chamfer recovered 60.6% of that
fracture resistance. bonding with an over contoured
restoration and placement of an internal groove nearly
restored the intact tooth fracture strength, recovering 97.2%
and 90.5% ofit, respectively.Badami et al.” have shown neither
the bevel nor the material used could obtain the original
fracture resistance of the tooth. Specimens prepared with
chamfer and bonded had a fracture resistance of 40%-60%,
with internal dentin groove, and over contour, it reached
around 90%.*" So in this reattachment case internal dentinal
groove with buccal chamfer preparation was used.

The reattachment procedures have some disadvantages as
follows:"

1. It may result in a color change (decreased translucency)
due toinadequate rehydration of the fragment over time.
2.1t carries the possibility of detachment of the fragment.

However, the long-term prognosis may be queried and other
restorative procedures like crown fabrication may be an
alternative in case of failure.

One of the complicated unfavorable responses to trauma is
external inflammatory root resorption. This kind of resorption
requires the following two things to occur:

(1) The root canal system is infected or has been
contaminated with bacteria,and

(2) Exposure of dentinal tubules to the surrounding
periodontal ligament (PDL) and bone due to loss of
cementum as a result of mechanical damage to the cementum
during the trauma. The bacteria in the root canal system
and/or their endotoxins can readily move through the
exposed dentinal tubules to reach the PDL.
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‘Whenever trauma occurs to the PDL — in case of luxation, an
immediate inflammatory response develops within the PDL
and bone as a result of the injury itself. The bacteria and/or
endotoxins present in the infected root canal system can
aggravate this existing inflammation and induce
inflammatory resorption within the root and adjacent bone by
activating clastic cells. Once activated, the resorptive process
will progress for as long as the root canal system remains
infected and it can eventually resorb the entire tooth root.
However, it can be arrested through appropriate treatment.

The main aim to manage external inflammatory resorption is
to prevent the root canal system from being infected or, if
already infected, to kill the bacteria that are present. This can
be achieved by performing root canal treatment along with
the use of intracanal medicaments that can affect the bacteria
and the tissue response in the PDL".

Calcium hydroxide when used as an intracanal medicament
has antibacterial properties and can induce repair and
stimulate hard-tissue formation. The bactericidal effect is
conferred by its highly alkaline pH. The release of hydroxyl
ions in an aqueous environment is related to the antimicrobial
property. Hydroxyl ions are highly oxidizing free radicals that
destroy bacteria by:

+ Damaging the cytoplasmic membrane.
» Proteindenaturation.
« Damagingbacterial DNA.'*

Complete healing of the PDL in experimental studies usually
takes 8 weeks following simulated avulsion injuries but it is
dependent on numerous factors and may take a longer time.
The factors that delay PDL healing include the presence of
infection, physical damage to the root and bone, contusion,
rupture of blood vessels, necrosis of the damaged tissue, the
presence of foreign bodies, and the effects of concurrent
distant wound healing associated with other injuries. Many or
all of these factors are likely to be present following trauma to
teeth.

Hence, a cautious approach of allowing at least 3 months but
preferably longer for PDL healing should be considered
following most luxation and avulsion injuries. Ideally, the root
canal system should be medicated for this time and
preferably for longer periods since the healing response is
difficult to assess radiographically during the first 3-6
months.”

Therefore in this luxation injury case, the aqueous-based
calcium hydroxide was used as an intracanal medicament (RC
Cal,Premier dental products) atan average of 15 days interval
for 3 months showed favourable healing of PDL space with no
signs of root resorption and ankylosis of the luxated teeth as
detected at the end of 12 months both clinically and
radiographically.

As the Conventional 2D radiographs have limitations in
detecting early stages of inflammatory root resorption
whereas CBCT has the superior potential to detect these
lesion in its early stage and it is also able to detect the
extension of the lesion therefore CBCT was done in the
second case of luxation injury at 1 year follow-up which
showed favorable healing of PDL space with no signs of any
resorption and ankylosis."

Splinting has been advocated after repositioning of teeth to
stabilize the teeth and to optimize healing outcomes for the
pulp and periodontal ligament. A flexible splint allows
functional movement of traumatized teeth in contrast to arigid
splint where the injured teeth are immobilized thereby
increases the chances of dentoalveolar ankylosis. As
Composite and wire splints are perhaps the most commonly
used in clinical practice and are considered flexible splints

when the wire has a diameter within 0.4 mm therefore in the
case of luxation injury a 0.4mm composite wire splint was
used to stabilized the luxated teeth as well as to prevent any
unwanted dentoalveolar ankylosis.

Conclusion:

These two reported cases demonstrated that a conservative
approach to the restoration of the fractured anterior tooth is a
simple, inexpensive, long-lasting, and efficient alternative
that can restore the esthetic and function of the fractured teeth
in a single visit with a positive psychological response.

These cases also demonstrate that placement of calcium
hydroxide as an intracanal medicament for at least 3 months
in the traumatic injury of teeth showed favorable healing of
the PDL space and helps to prevent external root resorption.
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