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ABSTRACT

Introduction: Traumatic dental injuries are common in children and adolescents are may
cause dramatic episodes. Avulsion management associated with dentoalveolar fracture may
pose significant difficulty to the clinician. Acute dental treatment is an important requisite after
such injuries. Immediate management and continuous follow-up is necessary especially with
ever long-term changing treatment protocols.

Case Report: Herein we describe a 10 year-old-boy, referred to our hospital for multiple teeth
avulsions, extrusions including molar which is very rare and dentoalveolar fracture as he met
with an accident while playing. Timely treatment was done with cap splint appliance. Patient is
doing well with three years of follow-up.

Conclusion: We highlight the significance of storage media for carrying the avulsed teeth,
and cap splint for stabilization of complicated dentoalveolar fracture which resulted in excellent
treatment and a long-time prognosis
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cause dramatic episodes. Avulsion management
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INTRODUCTION

Dynamic state of the alveolar and dental development
pose a challenge to the practitioner for the management of
dentoalveolar injuries in an adolescent. Traumatic dental
injuries comprises 5% of all the injuries in preschool,
school and young adults for which people seek treatment
[1]. Of all dental injuries, avulsion of permanent teeth
comprise 0.5—3% [2]. Numerous studies have shown that
after the avulsion, prognosis is very much dependent on
the actions which are taken at the place of accident [1—4].
Also replantation is not indicated in all the situations
like severe caries or periodontal diseases, severe cardiac
conditions, non-cooperative patient and severe medical
conditions. Even though replantation can save tooth, it is
important to realize that there are lower chances of long-
term survival and even may be lost at a later stage, total
extra oral time and storage media/transport media used
for carrying avulsed permanent tooth helps treatment
planning [3].
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CASE REPORT

A 10-year-old boy reported to the Department of
Pedodontics and Preventive Dentistry with a traumatic
injury to oral and perioral region because of fall when the
child was playing cricket in the school. History suggests
that the trauma resulted in avulsion of several teeth. By
the advice of local dentist, parents of the injured child had
carried the avulsed tooth in milk as it is a good storage
media and also readily available. Two hours were elapsed
by the time the patient reported to the Department of
Pedodontics.

On examination child had bruises and swelling of
upper lip. Intraoral examination revealed dentoalveolar
fracture involving premaxilla and upper right posterior
segment with palatal displacement of posterior teeth.
There was severe palatal gingival laceration with
bleeding. There was an avulsion of 21 and 24 which were
carried in milk, 22 was palatally displaced and there
was an extrusion of 25, 26, 31, 32 and 41 (Figure 1). The
premolar and molar were completely out of their sockets
but hanging with little tissue attachment and remained
intraorally. Radiographic examination revealed fracture
of interdental bone between 25 and 26 (Figure 1).
Premolars were immature with only two-third of root
formation. Occlusion was deranged because of palatal
displacement of left maxillary posterior segment.

Treatment

There was no history suggestive of head injury, child
had received first aid medical treatment for minor bodily
injuries by school medical officer who had administered
tetanus toxoid injection.

Emergency management of dental traumatic injury
was planned after thorough history, radiographic
(orthopantomograph) and hematological (bleeding time
and clotting time) investigations. Under local anesthesia
the palatal gingiva was sutured and bleeding was
arrested. The avulsed teeth (21 and 24) were reimplanted
successfully, after rinsing with saline. Widened dental
socket and dentoalveolar fracture in the region of 25
and 26 were reduced with a blunt instrument and digital
pressure. Premolars were repositioned and stabilized with
interdental sutures. Since it was dentoalveolar fracture,
for immobilizing displaced maxillary segment cap splint
was planned. Alginate dental impression was made and
cast were poured. Displaced maxillary segment was cut,
rearranged on the cast and checked with occlusion of
the lower jaw and modified cap splint (covering occlusal
surface) was fabricated.

Under local anesthesia the displaced palatal segment
was reduced and modified cap splint was cemented using
zinc phosphate cement (Figure 2). Extruded mandibular
anterior teeth were stabilized with flexible wire splint.
Amoxicillin 250 mg 8 hourly and analgesics were
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prescribed and patient was advised to take soft diet for
10 days.

The child was followed-up the next day for checking
the stability of the splint. Although the child was
comfortable, showed slight inflammatory swelling of the
left side of the face. After ensuring the stability of splint,
the child was advised to continue medication and soft
diet. Patient was followed-up after one week and found
that facial swelling has subsided and child coping up with
treatment procedure.

Two weeks later, the modified cap splint was removed
carefully and occlusion was ascertained. Occlusion was
found to be satisfactory. Radiographic evaluation was
done to evaluate present status of avulsed teeth. Flexible
wire splint was placed for dentoalveolar stabilization. Root
canal treatment was initiated for all the affected teeth.
Intermediate calcium hydroxide dressing (ApexCal) was
given for premolars as there was beginning of external
inflammatory root resorption (Figure 3).

Two months later, radiographs revealed continued
external inflammatory resorption with 24 and 25 so
decision was made to obturate with mineral trioxide
aggregate (Figure 4).

Three years follow-up revealed that the child was
asymptomatic with normal function. On examination
clinically, the child was asymptomatic showing
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Figure 1: Orthopantamograph revealing empty sockets with
21, 24. Extrusion of 25, 26, 31, 32 and 42 with interdental bone
fracture between 25 and 26.
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Figure 2: Modified cap splint cemented.
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infraocclusion with 21 but normal occlusion posteriorly.
Radiographically, 21 and 24 revealed complete
root replacement resorption even though clinically
asymptomatic. However, 22, 26, 31, 32 and 42 were
asymptomatic clinically as well radiographically revealed
intact lamina dura (Figures 4 and 5).

DISCUSSION

Fractured alveolar process requires reduction,
immobilization followed by stabilization for 2—4 weeks
for its treatment. Arch bars are not suitable in children
due to the size of teeth in mixed dentition and newly
erupted permanent teeth have immature roots. Since
in our case all the posteriors and central incisor were
avulsed, modified acrylic splint was considered in order
to stabilize both dentoalveolar fragment and the avulsed
teeth. Although the avulsed teeth should not be splinted
for more than 7-10 days, since there was associated
dentoalveolar fracture, the cap splint was extended for
two weeks [4].

The present case showed successful replantation as
inflammatory resorption was arrested, although the
avulsed teeth were carried in milk few minutes after the
trauma, replacement resorption was continuous. But
the lower incisors and the upper molar were replaced
successfully.

Inflammatory process and cell resorption activity
should be eliminated for treatment of root resorption.
calcium hydroxide (CaOH) known to be bactericidal and
osteogenic potential which is widely used in endodontics
[5]. Inhibition of osteoclastic activity results in formation
of hard tissue as it creates an alkaline environment in
and around the tissue. The reason being CaOH used in
the present case. The diffusion of calcium and hydroxide
ions through dentinal tubules to the root surface [6]. A
change in the concentration of hydroxide ions disturbs
the pH gradient at the cell membrane of bacteria thus
disrupts the energy supply of the organism. Also its high
pH causes dematuration of the cell membrane proteins
and intracellular toxins [7].

Mineral trioxide aggregate consisting of calcium and
phosphorus, calcium hydroxide is formed when it reacts
with tissue fluids. Tavolet et al. have suggested that
after the material release calcium, mineralization gets
stimulated, which forms calcium carbonate by reacting
with tissue carbonic gas [8]. But Ozdemis et al. showed
mineral trioxide aggregate did not produce an alkaline
shift in the immersion media and by virtue of its high
pH mineral trioxide aggregate should not be expected
to heal the lesion [9]. Ginger Koshy George has shown
that, calcium release by apexcal is greater than Mineral
trioxide aggregate, with significant increase with time and
advocated CaOH may be potentially used in cases of root
resorption [10]. Hence in this, case we used CaOH in the
beginning to stop the resorptive process and later Mineral
trioxide aggregate obturation was done for the premolars.
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Figure 3: External root resorption with 24 and 25.

Figure 4: After three years follow-up showing intact lamina
dura with 22,26, 31,32 and 42 and replacement resorption with
21,24 and 25.

Figure 5: Orthopantamograph after three years.

Even though there was a replacement resorption, we
could achieve the retention of teeth for three years and
still functioning clinically also maintenance of bone
height and width for future implant procedures.

The three-year period of retention of permanent
traumatized teeth reveals successful clinical techniques
utilized to treat this child both in terms of esthetics as well
function. Although there was a resorption, the decision
to retain the premolars with mineral trioxide aggregate
obturation was shown to be satisfactory. Hence in the
present case we used CaOH in the beginning to stop the
resorptive process and later mineral trioxide aggregate
obturation was done. However, the first molar and the
incisors showed no resorption with intact periodontal
ligament space.

CONCLUSION

Awareness about storage media for avulsed teeth
among common people help in better prognosis of
replanted teeth. Modified cap splint can be used
successfully for stabilization of complicated dentoalveolar
fracture along with multiple teeth avulsions and
extrusions.
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