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Abstract

Craniofacial trauma in children from bicycle falls can cause simultaneous mild head injury and permanent tooth
avulsion, requiring coordinated neurological and dental evaluation, since delays of only minutes in treating avulsion
can worsen long-term tooth prognosis.

Objective: To report multidisciplinary management of mild head injury with complex dentofacial trauma at the
emergency department of Kanjuruhan Regional General Hospital.

Methods: A descriptive single-case report based on history taking, physical examination, head CT scan, and
documentation of medical and dental interventions performed in April 2026.

Results: An 11-year-old boy presented with GCS E4V5M6 after falling from a bicycle, with avulsion of teeth 21 and 22,
a crown fracture of tooth 11 with irreversible pulpitis, and multiple craniofacial and extremity abrasions. Head CT
showed no intracranial hemorrhage or skull fracture. Replantation of tooth 21 was contraindicated due to root fracture;
a direct fiber-reinforced composite bridge was fabricated for tooth 22 using the avulsed crown as a biological pontic,
alongside partial pulpotomy of tooth 11. Medical management included parenteral analgesics, antifibrinolytics, and fluid
resuscitation, with good short-term neurological and dental outcomes.

Conclusion: Early coordination between emergency physicians and dentists is essential for preserving young
permanent teeth and safely managing mild head injury in children.

Recommendation: Tertiary care facilities should develop integrated protocols for dentofacial trauma management in
pediatric head injury patients to enable a more structured and timely multidisciplinary response.
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1. Introduction

Craniofacial trauma is one of the leading causes of morbidity in children, with falls being the most common mechanism,
particularly among school-aged children. An analysis of 795,431 pediatric trauma cases from the U.S. National Trauma
Data Bank (2017-2022) found that 15% involved craniomaxillofacial fractures, with incidence increasing significantly
with age, from 0.93% in infants to 5.59% in adolescents!. The larger head-to-body ratio in children increases the impact
energy to the craniofacial region, making orofacial structures—including the dentition—vulnerable to severe traumaZ.
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Dental trauma in children is reported to have a prevalence of 20-30% in the general population, with an incidence of
1-3% per year3. Avulsion of permanent teeth—the complete dislodgment of a tooth from its alveolar socket—accounts
for 0.5-16% of all dental injuries*. This condition most frequently occurs in the 7-14-year-old age group and accounts
for 36-64% of cases*5. The maxillary central incisor is the most commonly affected tooth, accounting for 68.5% of all
dental trauma cases®.

The success of avulsed tooth replantation depends heavily on the viability of the periodontal ligament cells and the
duration of extra-alveolar time. Data show that of 25 teeth replanted within the first hour, 64% were successfully
preserved, whereas 71% of failures occurred in teeth with extra-alveolar time exceeding one hour?. Root fractures are
an absolute contraindication for replantation according to the 2020 guidelines of the International Association of Dental
Traumatology (IADT), making rapid and accurate clinical decision-making crucial®.

When tooth avulsion accompanies a head injury, management becomes more complex because two distinct emergency
conditions must be addressed simultaneously. Nevertheless, coordination between emergency physicians and dentists
plays a vital role in the management of pediatric dento-craniofacial trauma.

2. Case report

2.1. Patient Identification and History

An 11-year-old male patient, weighing 31 kg, presented to the Emergency Department of Kanjuruhan Regional General
Hospital on April 29, 2026, with a history of falling off a bicycle while playing in his backyard. The patient complained
of pain in the face and mouth; two teeth were avulsed; and there were multiple abrasions on the face, left hand, and left
knee. There was a history of a brief loss of consciousness immediately after the incident, without significant post-
traumatic amnesia. The patient denied nausea, vomiting, seizures, shortness of breath, or other neurological complaints.
His past medical history was unremarkable; there was no history of asthma or epilepsy.

2.2. Physical Examination

Figure 1 Abrasions in the orofacial region and avulsion of teeth 21 and 22.

On general examination, the patient appeared weak. Glasgow Coma Scale (GCS) E4V5M6 = 15. Vital signs: blood pressure
116/70 mmHg, pulse 116 beats/minute, respiratory rate 20 breaths/minute, oxygen saturation 96% on room air,
temperature 36.6°C. No nuchal rigidity was noted. Orofacial examination revealed complete avulsion of tooth 21 (left
upper central incisor) and tooth 22 (left upper lateral incisor), a crown fracture of tooth 11 with pulp involvement, and
an excoriated wound in the right zygomatic region, right mandible, and infranasal area. A chest examination revealed
bruises without crepitation. Auscultation of the heart and lungs was within normal limits. The abdomen was soft, bowel
sounds were normal, and there was no tenderness. The extremities were warm, with no edema. Localized examination
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of the extremities: abrasions on the left hand and left knee without deformity, negative for crepitation, and active range
of motion was positive.

Figure 2 Contusion in the anterior thoracic region.

Figure 3 Abrasion on the left knee.

Figure 4 Abrasion on the left hand.

2.3. Supporting Tests

A head CT scan with three-dimensional reconstruction (Acc: ACCNUM260402680, April 29, 2026) showed no
intracranial hemorrhage, skull base fracture, or depressed skull fracture. Cervical bone structures were within normal
limits. Soft tissue changes in the face consistent with blunt trauma were observed.
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Figure 5 3D-reconstructed head CT scan: no intracranial hemorrhage or skull fractures are visible (Acc:
ACCNUM260402680, April 29, 2026).

2.4. Diagnosis

Final diagnosis: (1) Mild head injury (GCS E4V5M6 = 15); (2) Avulsion of teeth 21 and 22; (3) Fracture of the crown of
tooth 11 with irreversible pulpitis; (4) Multiple abrasions in the right zygomatic region, right mandible, infranasal region,
left hand, and left knee.

2.5. Management

Medical management in the emergency department included wound care for all abrasions, intravenous fluid
resuscitation (5% dextrose in 0.9% NaCl, 14 drops/minute), parenteral analgesia (300 mg intravenous metamizole),
gastric mucosal protection (30 mg intravenous ranitidine), and antifibrinolytic therapy (250 mg intravenous
tranexamic acid).

Dental management was performed simultaneously by a periodontist. Replantation of tooth 21 was contraindicated due
to the presence of a root fracture, in accordance with the 2020 IADT guidelines. As an interim prosthetic solution, a
direct fiber-reinforced composite (FRC) bonded bridge was fabricated using the avulsed tooth crown as a biological
pontic, accompanied by splinting. Tooth 22, which was avulsed, was not replanted. Tooth 11, which had a crown fracture
and irreversible pulpitis, was managed with a partial pulpotomy to preserve root pulp vitality and support apical
formation, followed by a direct composite restoration.

Figure 6 Initial condition of the teeth: avulsed teeth 21 and 22, crown fracture of tooth 11.
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Figure 7 Post-treatment: direct fiber-reinforced composite bridge and splinting of tooth 21 (left); post-treatment
palatal view (right).

3. Discussion

The decision to perform a head CT scan on this patient was based on a history of transient loss of consciousness resulting
from a direct impact without head protection. According to the Pediatric Emergency Care Applied Research Network
(PECARN) algorithm for children aged 22 years, a history of loss of consciousness places the patient in the moderate-
risk category, which indicates a CT scan or close observation for 4-6 hours®. The normal CT scan results confirmed that
conservative management—consisting of neurological observation without surgical intervention—was appropriate in
this case.

The clinical challenge in this case lies in dental management. The avulsed tooth 21 could not be replanted because a
root fracture was present, which constitutes an absolute contraindication for replantation according to the 2020 IADT
guidelines10. Attempts to replant a tooth with a root fracture are not only predicted to fail but also carry the risk of
exacerbating damage to the alveolar socket. As an interim solution, the fabrication of a direct fiber-reinforced composite
bridge using the avulsed crown as a biological pontic is an appropriate approach. This technique does not require
significant preparation of the abutment teeth and provides acceptable aesthetic results in pediatric patients!1.

Tooth 11, which presented with a crown fracture and irreversible pulpitis, underwent pulpotomy, given the patient's

young age. Root canal treatment in this condition would have required a lengthy apicalization procedure, carrying a risk
of fracture of the thin root canal walls. Partial pulpotomy preserves the vitality of the radicular pulp to support
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apicalogenesis. A meta-analysis of 1,118 teeth showed a success rate for pulpotomy with MTA ranging from 80-100%,
with significantly higher success rates in teeth with open apices (96%) compared to those with closed apices (83%)12.
In another study, cases involving 49 young permanent teeth with irreversible pulpitis were also reported, with a success
rate of 85.7% at follow-up up to 40 months?!3. These data support the decision to perform pulpotomy in such cases.

Tranexamic acid was administered for hemostasis due to multiple excoriated wounds, not as neuroprotective therapy.
A retrospective multicenter study in 2024 involving 342 children with severe head injuries found no significant
improvement in mortality or neurological outcomes with TXA14. In patients with normal CT scan findings and no
intracranial hemorrhage, such as in this case, there is no evidence supporting the use of TXA as a treatment for head
injury; therefore, the administration of TXA is more appropriately understood in the context of soft tissue bleeding,
rather than as a response to a mild head injury.

4., Conclusion

Coordination between emergency department physicians and dentists from the acute phase onward determines the
success of pediatric craniodentofacial trauma management. Systematic neurological assessment, replantation decisions
in accordance with guidelines, and minimally invasive dental restoration techniques result in good clinical outcomes.
Advanced healthcare facilities need to develop integrated protocols for the management of dentofacial trauma in
pediatric head injury patients so that the multidisciplinary clinical response can be more structured and timely.
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