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Abstract

Lateral luxation injuries are common during childhood and in young adolescence. These injuries involve the
surrounding tissues that could lead to extensive clinical treatment problems with a risk of pulpal complications
such as pulp necrosis. A case of a healthy 4-year-old Malay boy visiting the paediatric dental clinic after seven
months of laterally luxated injury on the lower right lateral incisor (tooth 82) was reported. The traumatic tooth
was splinted by a private practitioner three days after the trauma, however, the splint dislodged less than 24-hour
after placement. In view of the mother’s fear of bringing her child to the dentist due to the COVID-19, no follow-up
and further treatment were carried out. This has resulted in the development of discolouration and pulpal necrosis
to the injured tooth. Lesion sterilization and tissue repair technique (LSTR) was performed. This report highlights
the rare occurrence of lateral luxation injury on tooth 82 and the management of pulp necrosis as a complication
via lesion sterilization and tissue repair technique due to the uncooperative behaviour of the child.
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Introduction

Dental trauma is a challenging worldwide public health
problem due to its high prevalence and its negative impact
on a person’s quality of life (1, 2). Traumatic dental injuries
often occur in preschool, school-aged children, and young
adults leading to treatment requirement in 5% of all injuries
(1). The incidence of traumatic injury to the primary
dentition is high in a growing child between the ages of
one to four years old (3, 4) in view of underdeveloped
motor coordination (2). Among the various primary teeth
injuries, luxation injuries are common in the primary teeth,
amounting to a total of 29.5-57% of all dental injuries
(3, 4). Primary maxillary central incisors are the most
common (61%), followed by maxillary lateral incisors (19%),
mandibular central incisors (8%), and lateral incisors (5%)
(5). Lateral luxation is described as tooth displacement
towards a direction different from the axial direction (6).
The alveolar process is fractured due to the injury and as
a result, the tooth becomes immobile (7). According to
the guidelines published by the International Association
of Dental Traumatology (IADT) 2020, the management of

lateral luxation injuries vary depending on the severity of
the insult. The management includes self-repositioning
of the tooth, repositioning and splinting or extraction (7).

Delayed repositioning of the laterally luxated teeth may
affect the prognosis of the injured tooth. This could
happen due to the mechanical damage of the periodontal
ligament resulting in cellular necrosis that consequently
alters normal haemostasis mechanisms (8). In the case of
extensive apical blood supply to the luxation injuries, pulp
healing may be jeopardised resulting in pulp necrosis (9).

Pulpal necrosis is manageable using lesion sterilization and
tissue repair (LSTR) therapy in which it allows disinfection
of the dentinal, pulpal, and periradicular lesions with a
combination of antibacterial drugs (10). This endodontic
treatment has been proposed as an alternative to the
routine pulpectomies in uncooperative children (10, 11).

This case report illustrates a rare occurrence of lateral
luxation injuries on the primary mandibular incisor (tooth
82) and the management of pulp necrosis following trauma
using LSTR in an uncooperative child. To our knowledge,
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this is the first case report of lateral luxation injuries on an
uncommon tooth reported in literature.

Case report

A 4-year-old healthy Malay male patient presented to the
Paediatric Dental clinic for a dental review of a traumatic
tooth. The injury occurred almost seven months prior to
the time of initial presentation at our clinic. The patient
sustained a traumatic injury at the lower front tooth in
which the tooth was labially displaced causing derangement
of the occlusion (Figure 1A). The mother reported that he
was playing with his sister, when an accident occurred as
his sister hit his face. Also, she stated that there was no
history of loss of consciousness and the injury was confined
to the intraoral region only. The patient had a history of
repositioning and splinting by a private dental practitioner
three days after the occurrence of the trauma at the end
of February 2020 (Figure 1B). The mother stated that the
wire dislodged less than 24 hours after teeth repositioning
and she failed to seek dental review and follow-up due to
fear of COVID-19 and Malaysia’s lockdown regulations.
The patient reported to our clinic in September 2020 with
concerns regarding grey discoloration on the traumatised
tooth, seeking/requesting further review. He was healthy
with no history of allergies to any drugs and foods, and
the medical history was non-contributary. Extraoral
examination disclosed no abnormalities. The patient’s
height and weight were within the normal range for his age.
Intraoral examination revealed a dark grey discoloration of
the lower right lateral primary incisor (tooth 82) (Figure 2A-
D). The tooth was not tender on percussion and no mobility
was detected. However, there was a presence of sinus tract
(Figure 2D). The rest of the teeth were sound. The eruption
and occlusion of the dentition were within a normal range
for his age. Intraoral periapical (IOPA) radiographs showed
no signs of root fracture or alveolar bone fracture, no
periapical radiolucency, and no signs of resorption of the
root (Figure 2E). However, increased periodontal ligament
space was visible. Underlying permanent tooth germ was
intact radiographically and away from the root of tooth 82.
After a thorough examination, the case was diagnosed as
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lateral luxation with pulp necrosis as a result of the injury.
The planned treatment was pulpectomy in accordance with
the 2021 American Academy of Paediatric Dentistry (AAPD)
Guidelines and 2020 International Association of Dental
Traumatology (IADT) Guidelines. Written consent was
obtained from the mother for the agreed dental treatment
options and the use of both records and photographs for
publication purposes. However, pulpectomy procedure
was changed to LSTR, which was performed using physical
restraint due to anxious and uncooperative behaviour
towards the pulpectomy procedure (Figure 3A and B).
The access cavity was prepared using round bur. After
opening the pulpal chamber of the necrotic tooth, the
canal orifice was prepared 2 mm deep and 1 mm wide to
create medication receptacles. A rubber dam was used and
secured only with wedjets stabilising cord. Pulp chamber
was irrigated using saline and 1% sodium hypochlorite. For
the preparation of 3-mix paste of antibiotic, ciprofloxacin
(200 mg), metronidazole (400 mg), and amoxycillin (500
mg) were pulverized into powder after the removal of the
enteric coating on the drugs. The preparation was done
similar to the procedure mentioned by Takushige et al.
(12). These powdered drugs were then mixed in a ratio
of 1:3:3 with propylene glycol to form a 3-mix paste. The
3-mix paste was then placed on the canal orifices, the pulp
chamber was then sealed with glass-ionomer cement and
further reinforced by composite resin.

Clinical follow-up at one month showed the tooth was
asymptomatic with an absence of pain (Figure 4A and B)
and radiographically no sign of root resorption (Figure
4C). However, at 4, 9, and 12 months of clinical follow-up,
the asymptomatic tooth displayed more greyish colour
(Figure 4D, E, G, and H) and the IOPA radiograph showed
no sign of root resorption (Figure 4F and I). Subsequent
follow-ups were expected to continue until the eruption
of its successor. The mother was informed regarding the
potential consequences of the permanent successor
tooth and the importance of regular follow-ups as well
as preventative measures such as oral hygiene care and
topical fluoride application.

Figure 1: (A) Lateral luxation of tooth 82 which was displaced labially. (B) The tooth was secured with a wire splint
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Figure 2: Intraoral photograph showing (A) good interdigitation between maxilla and mandibular dentition; (B) occlusal
view of the maxilla; (C) occlusal view of mandible and grey discoloration of the lingual surface of tooth 82; (D) dark grey
discoloration of tooth 82 with sinus on the labial site of the gingiva; (E) preoperative periapical radiograph of tooth 82

Figure 3: (A & B) Uncooperative behaviour of the child

Discussion

The maxillary central incisors are the most common
teeth affected by trauma followed by the maxillary lateral
incisors. The percentage of mandibular incisors on the
other hand was low (13). In this study, tooth 82 was the
only tooth affected by trauma, which is a rare incidence
based on literature.

According to the 2020 IADT Guidelines (7), in a situation
of severe displacement, lateral luxation injuries are
usually managed by repositioning of the tooth gently to
its original position. If the injured tooth is unstable in its
new position, a flexible splint is indicated for 4 weeks (7).
Stabilisation of the injured tooth using the adjacent sound
teeth as an anchor is essential for support while allowing
the injured tooth to be exposed to the physiological forces

in the oral environment (14). The child’s parent opted
for the conservative management of observation after
dislodgement of the splint after placement. This decision
was made due to COVID-19 regulations during lockdown,
hence the child had to bear impact on the prognosis of the
injured teeth, which is pulpal necrosis. The repositioned
injured tooth was minimally displaced labially. A clinical
follow-up 7 months after the post-traumatic injury revealed
that the tooth had returned to its original position.

In the case of delayed repositioning, as presented in this
study (more than 24 hours after injury), the integrity of
the periodontal ligament and neurovascular supply may be
compromised, hence affecting the outcome of the tooth
and its supporting tissue. Repositioning imposes a risk of
periapical inflammation, which could potentially damage
the permanent successors. Therefore, dental practitioners
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Figure 4: (A) Post LSTR on the labial site of tooth 82 after 1 month. (B) Post LSTR on the lingual site of tooth 82 after 1
month. (C) Post radiograph LSTR on tooth 82 after 1 months. (D) Post LSTR on the labial site of tooth 82 after 4 months.
(E) Post LSTR on the lingual site of tooth 82 after 4 months. (F) Post radiograph LSTR on tooth 82 after 4 months. (G) Post
LSTR on the labial site of tooth 82 after 9 months. (H) Post LSTR on the lingual site of tooth 82 after 9 months. (I) Post

radiograph LSTR on tooth 82 after 9 months

have to carefully consider the requirements necessary for
repositioning due to this factor (15).

The sequelae of various long-term complications associated
with lateral luxation injury, such as tooth discolouration,
pulpal necrosis, pulp canal obliteration, infection-related
resorption, ankylosis, and premature tooth loss due to
damage to the permanent successor need to be considered
(12, 15, 16). In this study, the patient experienced pulpal
necrosis. It is well established that the aetiology of pulpal
necrosis is due to the ingress of bacteria into the pulp via
exposed dentinal tubules of interrupted vascular supply to
the pulp (17). An impact to the luxated injury may impede
blood flow at the apex of the tooth. Obliterating the blood
flow that induces vascular stasis can lead to hypoxia or
ischemia (9). Therefore, overwhelming the pulp’s defensive
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response by bacteria toxin will cease blood circulation to
the injured pulp leading to the development of necrosis
(18).

The risk of pulp necrosis has been reported to be high in
laterally luxated injured tooth and concomitant crown
fractures (19). Contrary to the case presented in this
study, pulp necrosis developed without compromising the
integrity of the crown. The development of pulp necrosis
is affected by the age of the child at the time of injury
(16) while the repositioning procedure contributes to the
incidence of pulp necrosis (2), as presented in this case.

The coronal grey discolouration was hypothesised to occur
due to blood that was forced into the dentinal tubules (20,
21) or attributed to the diffusion of blood pigments into
the dentinal tubules (22, 23). The other theory was that
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the dark discolouration was a result of a surface film (of
iron) formation on the dentin (24). A study conducted by
Cardosa et al. reported that traumatised primary teeth with
crown discolouration had a fivefold tendency of exhibiting
pulp necrosis than teeth without crown discolouration (25).

Since long term infection can induce the formation of
periapical inflammation leading to permanent damage
to the tooth germ (26), pulpectomy is the recommended
treatment option for this patient according to AAPD
guidelines. However, the patient was uncooperative with
the procedure. It was then changed to LSTR procedure for
one session, which was favourable for both the patient
and parents. This technique was recently included in the
2021 AAPD Guidelines as an alternative treatment option
for non-vital primary teeth. It is similar to a pulpotomy
procedure in which debriding was performed on the
pulp chamber of chronically infected primary teeth. In
addition, a combination of antibiotics such as ciprofloxacin,
metronidazole, and minocycline, was placed near the
root orifice without preparing the radicular portion
(27). The main concern with using minocycline is teeth
discolouration (11). Hence, amoxicillin was used to reduce
the severity of tooth discolouration (28). Any history of
antibiotic allergy reported by the patient should be noted
and avoided necessarily.

As this procedure does not require any mechanical
preparations, it is painless, time-saving, and less of a
burden to patients both physically and psychologically
(29). This novel approach could eliminate the need for
unnecessary general anaesthesia to perform a pulpectomy
procedure on one tooth. Other than that, the importance
of a follow-up regime until the eruption of the permanent
teeth should be highlighted in this case.

Conclusion

The recommended treatment for lateral luxation injury in
primary teeth is self-repositioning, repositioning with or
without splinting, endodontic treatment when required, or
extraction. Successful treatment is influenced by the child’s
age, cooperation, the severity of the injury, the direction of
luxation, and time-lapse between the trauma and seeking
dental care. Immediate care with appropriate treatment
and follow-up is crucial to minimise the risk of short- and
long-term unfavourable outcomes. Coronal discolouration
with the presence of a sinus tract is one of the predictors of
pulp necrosis following dental injuries. LSTR therapies have
the potential to be used as an effective alternative option
in the endodontic treatment of primary teeth, especially
in uncooperative children.
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