
Fate of developing tooth buds located in
relation to mandibular fractures in three
infancy cases
CASE REPORT

Fractures of the maxillofacial skeleton are infrequent in
infancy; however, the clinical features and consequences
of the fracture are different from those of adults.
Therefore, modification is required for treatment and
management of the patient depending on the stage of
development (1–4). We experienced three cases of
severely dislocated mandibular symphyseal fracture and
successfully treated them by manual reduction and
fixation with a thermoforming splint and circumferential
wiring under general anesthesia (5). So far, several reports
have been reported as to the treatment of mandibular
fracture in children (1–5); however, there have been only
a few reports in which the fate of permanent tooth buds
on the fracture line was investigated (6–10).

In this report, we investigated the fate of unerupted
permanent tooth buds on the fracture line in three cases
of mandibular fracture in infancy and discussed the
factors determining the fate of the affected tooth buds.

Case reports

Case 1

The patient was a female of 1 year and 5 months old
who had been injured by falling from the infant carriage
of a bicycle. She was taken to a nearby clinic and referred
to our department. On examination, disruption of the
mandibular arch was observed between the left decidu-

ous lateral and central incisors. Luxation or tooth
fracture was not observed. X-ray examination revealed
a dislocated mandibular fracture in the symphyseal
region (Fig. 1a). With a diagnosis of mandibular frac-
ture, she was admitted to hospital and treated under
general anesthesia on the same day. The fracture was
reduced manually, an impression was taken for the
plaster model, and a thermoforming splint was fabri-
cated while the patient was under general anesthesia. The
splint was placed on the reduced alveolar arch and fixed
with circumferential wiring. The postoperative course
was uneventful and the circumferential wiring was
removed after 17 days. At the age of 3 years and
5 months, deciduous dentition was completed. The left
central incisor was erupted at 6 years and 1-month old.
Malformation of the crown has been observed in the left
central incisor (Fig. 1b), but the root formed normally at
the age of 11 years and 5 months (Fig. 1c). No abnor-
mality was found in the left lateral incisor.

Case 2

The patient was a female of 1 year and 6 months old
who had been injured by falling from the infant carriage
of a bicycle. Mandibular fracture was noted at a nearby
hospital and she was referred to our department. On
examination, disruption of the mandibular arch was
observed between right deciduous lateral and central
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Abstract – The fate of developing tooth buds located in relation to mandibular
fractures was investigated in three infancy cases. Three infants, 2 girls and a boy,
aged from 1 year and 5-months old to 2 years and 6-months old, were treated
for dislocated mandibular fracture in the symphyseal region by manual
reduction and fixation with a thermoforming splint and circumferential wiring
under general anesthesia. Fracture healing was uneventful in all cases. A few
years later, no obvious deformity of the jaw or malocclusion was observed;
however, malformation of the crown was found in one of the permanent
teeth on the fracture line in the first case. In the second case, no abnormality
was observed in one of the permanent teeth on the fracture line, but the effect
on the other tooth could not be evaluated due to abnormality of the tooth
probably not related to the injury. In the third case, root formation was arrested
in one of the permanent teeth on the fracture line and the tooth was lost early
after eruption. The development of tooth buds on the fracture line is not
predictable and therefore, should be monitored by regular follow up.



incisors. Luxation or tooth fracture was not observed.
On X-ray examination, dislocated mandibular fracture
of the right symphyseal region was observed (Fig. 2a).
She was admitted to hospital and treated the next day.
Under general anesthesia, the fracture was manually
reduced and fixed using a thermoforming splint that was
made during the operation with circumferential wiring.
The postoperative course was uneventful and the cir-
cumferential wiring was removed after 7 days. Three
months after surgery, deciduous tooth alignment was
good. At the age of 6 years and 9 months, both central
incisors erupted and no abnormality was found in the
right central incisor (Fig. 2b,c). The effect on the right
lateral incisor was difficult to evaluate as it was still
unerupted and fused with the permanent canine similar
to a deciduous lateral incisor and canine.

Case 3

The patient was a male of 2 years and 6 months old who
had been injured in a traffic accident while travelling in the
back seat of a car. He was transferred to a nearby hospital
where a mandibular fracture was noted and he was
referred to our department. On examination, the mandib-
ular arch was disrupted between right deciduous lateral

and central incisors. On X-ray examination, a dislocated
mandibular fracture was observed in the symphyseal
region (Fig. 3a). He was admitted to hospital and treated
the same day. Under general anesthesia, the fracture was
manually reduced and fixed with a thermoforming splint
and circumferential wiring. The postoperative course was
uneventful and the circumferential wiring was removed
after 9 days. At the age of 3 years and 3 months, the right
deciduous central incisor was extracted due to remarkable
mobility. X-ray examination also showed abnormal
development of the unerupted right central incisor
(Fig. 3b). At the age of 4 years and 3 months, eruption
of the right central incisor was observed, but it was lost at
the age of 5 years and 5 months. At the age of 7 years and
6 months, no abnormality was found in the left central
incisor except for a small white patch on the crown
(Fig. 3c). On X-ray examination, the root of left central
incisor was forming normally (Fig. 3d).

Discussion

The fate of developing tooth buds located in relation to
mandibular fractures was investigated in three infancy
cases. These three cases had similar features as follows:
(i) infant of 1 or 2 years, (ii) mandibular fracture in the

Fig. 1. Case 1. (a) X-ray finding at the first visit (1 year and 5-months old). A dislocated fracture was observed in the symphyseal
region of the mandible. (b) Intraoral finding (11 years and 5-months old). Malformation of the crown was observed in the left central
incisor. (c) X-ray finding (11 years and 5-months old). Abnormal calcification of the crown of the left central incisor was observed,
but the root had formed normally.

Fig. 2. Case 2. (a) X-ray finding at the first visit (1 year and 6-months old). A dislocated fracture was observed in the symphyseal
region of the mandible. (b) Intraoral finding (6 years and 9-months old). The crown of the right central incisor had formed normally.
The right deciduous lateral incisor and canine were congenitally fused. (c) X-ray finding (6 years and 9-months old). The root of the
right central incisor was developing normally. The right lateral incisor was still unerupted and fused with the permanent canine
similar to deciduous lateral incisor and canine.
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symphyseal region, (iii) dislocation of bone fragment,
(iv) deciduous teeth were preserved, (v) treated by
manual reduction and fixation with a thermoforming
splint and circumferential wiring under general anesthe-
sia, (vi) antibiotics was prescribed and postoperative
infection was not observed, (vii) good fracture healing
was obtained. However, the fate of the permanent tooth
buds was different in each patient. In case 1, malforma-
tion of the crown was observed in one of the permanent
teeth on the fracture line, but the root was normally
formed. This is probably due to the fracture occurred
during formation of the crown of the central incisor but
the damage was relatively mild, allowing tooth develop-
ment after injury. In case 2, the central incisor erupted
normally without any abnormality. The effect on the
lateral incisor could not be evaluated due to abnormality
probably not related to the injury, since the lateral
incisor is considered to have been already fused with the
canine at the time of the injury. In case 3, the crown of
the affected tooth was mostly completed at the time of
the injury, but damage to the tooth bud was serious and
root formation was arrested, resulting in loss of the
tooth.

Several reports have analyzed the effect of a fracture
on the unerupted permanent tooth buds (6–10). In
general, the effect of a fracture on the unerupted
permanent tooth buds on the fracture line was dependent
on the age of the patient, the stage of tooth development,
the condition of deciduous teeth, site of fracture and
degree of dislocation, relationship between the fracture
line and tooth buds, treatment method, duration until
treatment and complications such as infection; however,
the effect of these factors on permanent tooth buds has
not been sufficiently analyzed.

The stage of tooth development is a crucial factor in
the fate of tooth buds. Ranta & Ylipaavalniemi (7)

reported that teeth whose root formation was in progress
at the time of injury seemed to erupt normally but teeth
whose crown was in the process of calcification were
likely to show malformation of the crown and root. On
the contrary, Suei et al. (10) described that a tooth bud
continued to develop irrespective of the stage of tooth
development; however, the stage of tooth development
cannot be a marker of whether the tooth bud will
develop normally, but is only a possible marker of what
part of the affected tooth was damaged.

The relationship between the fracture line and tooth
buds is generally examined on X-ray film. Although
X-ray examination in infants is sometimes difficult, it is
reasonable to consider that the fracture line passes
through the tooth bud, as a tooth bud is less resistant to
traumatic force than the surrounding bone tissue. In the
present three cases, the relationship between the fracture
line and tooth buds was difficult to examine on X-ray
film due to one bone fragment above the other because of
severely dislocated fracture. However, the fracture line
was considered to pass dominantly through either of the
tooth buds on the fracture line, as an abnormality of the
permanent tooth was observed in one of the teeth on the
fracture line.

The fate of the tooth buds on the fracture line is
dependent on the severity of their injury. Koenig et al.
(9) described that damage to the tooth buds was
relatively mild compared with that of bone tissue because
of its elasticity. Suei et al. (10) described that the degree
of fracture dislocation was not related to a later
abnormality of teeth close to the fracture. Ranta &
Ylipaavalniemi (7) speculated that abnormal develop-
ment of the affected tooth was related to disruption of
the blood supply to the tooth bud at the time of injury;
however, damage by the fracture occurred at the
histological level and was difficult to evaluate clinically.

Fig. 3. Case 3. (a) X-ray finding at the
first visit (2 years and 6-months old).
A dislocated fracture was observed in the
symphyseal region of the mandible.
(b) X-ray finding (3 years and 3-months
old). The root of the right deciduous
central incisor was remarkably absorbed.
The unerupted right central incisor
showed abnormal formation of the
crown and root. (c) Intraoral finding
(7 years and 6-months old). The right
central incisor was lost. The crown of the
left central incisor had formed almost
normally. (d) X-ray finding (7 years and
6-months old). The root of the left central
incisor was developing normally.

Fate of developing tooth buds on the fracture line 355

� 2010 The Authors. Journal compilation � 2010 John Wiley & Sons A/S



Abnormality observed in the affected tooth is mostly
discoloration of the crown, malformation of the crown
or root, arrest of development, or disturbance of
eruption. As a relatively rare abnormality, the formation
of a tooth-like structure or cyst-like lesion was reported
(11, 12). Hitchin (11) speculated that the remnant of
Hertwig survived and proliferated to form such a
structure.

The treatment method may affect the fate of the
permanent tooth bud. There have been a few reports that
tooth eruption was disrupted due to penetration of the
tooth bud by the plate or wire used for fixation (10, 13,
14). This finding suggested that tooth buds could be
injured during the surgical procedure in addition to
traumatic force; however, Suei et al. (10) stated that the
affected tooth erupted normally after extensive surgery
based on appropriate radiological examination in most
cases. In the present three cases, the fractures were
reduced manually and fixed with a thermoforming splint
and circumferential wiring; therefore, damage to the
tooth buds was considered to have been minimized.

Development of the affected tooth buds is influenced
by infection as well as mechanical stress. Suei et al. (10)
reported that the development of tooth buds was
impaired in three out of four cases of infection at the
site of the fracture and two remained embedded.
Lenstrup (6) also reported that an infected permanent
tooth bud resulted in malformation of the crown or root
and remained unerupted. Therefore, it is important to
treat the fracture immediately to avoid infection,
although there is no evidence that the time between the
injury and treatment is related to the degree of perma-
nent tooth damage. It is also important to maintain
space for the permanent tooth when the deciduous tooth
is lost (6).

In summary, we successfully treated three cases of
dislocated mandibular fractures in infancy by manual
reduction and fixation with a thermoforming splint and
circumferential wiring under general anesthesia; how-
ever, malformation of the crown and the arrest of root
formation were observed in two of three cases. The
development of tooth buds on the fracture line is not

predictable and therefore, should be monitored by
regular follow up.
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