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Open reduction by vestibular approach in the
treatment of segmental alveolar fracture
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Abstract — Fracture of the alveolar process is a common injury; the majority of
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with severe segmental alveolar fracture cannot be reduced by close reduction,
usually resulting in occlusion disturbance. This article describes open reduction
by vestibular approach in the treatment of severe segmental alveolar fractures,
with the aim of evaluating the prognosis. Fifteen patients with severe segmental
alveolar fractures that could not be reduced by closed method were included in
our case series. Open reduction by vestibular approach was performed on these
patients, and the fractures were stabilized with dental arch bars or dental wires.
Postoperatively, all patients achieved uneventful healing; consolidation of the
fracture was confirmed clinically after 4 weeks. The technique presented is an

effective treatment approach proposed for cases of severe segmental alveolar
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fracture that cannot be managed by closed reduction.

Fracture of the alveolar process is a common injury,
constituting about 1-15% of all cranio-facial injuries (1—
3). Segmental alveolar fracture involves multiple teeth
and the supporting alveolar bone (4); the typical clinical
presentation is a segment containing two or more teeth
being displaced axially or laterally. The majority of
alveolar fractures may be treated by closed reduction (5,
6). For alveolar fractures, closed reduction and immo-
bilization for 4-6 weeks are often adequate (7). Cases
where there is a tenuous blood supply to the alveolar
segments may also require closed treatment. However,
some cases with severe segmental alveolar fracture
cannot be treated by closed reduction, usually resulting
in occlusion disturbance. These severe cases require open
treatment to ensure reduction of the displaced alveolar
segment. By open treatment, the fracture is usually
exposed through a marginal (envelope) incision, the
fragment retaining its vascular supply from the lingual or
palatal side. Obviously, open treatment through a
marginal (envelope) incision may jeopardize the vascular
supply of the fractured alveolar segment, subsequently
resulting in tenuous blood supply after extensive expo-
sure. In addition, open treatment through a marginal
(envelope) incision necessitates separation of the gingival
and alveolar mucosa from alveolar process, which may
affect the appearance and postoperative healing of the
gums. This article describes open reduction by vestibular
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approach in the treatment of severe segmental alveolar
fractures, with the aim of evaluating the prognosis.

Patients and methods

Fifteen patients with severe segmental alveolar fracture
were included in the case series. Eight were boys and
seven were girls, and the mean age was 15.67 years
(Table 1).

All patients had a history of dentoalveolar injuries.
Ten patients visited our department within 3 h immedi-
ately after the dental trauma. In these patients, closed
reduction was tried first; however, the fractures could not
be reduced. Open reduction by vestibular approach was
then performed. The other five patients were referred to
our department more than 1 week after dental trauma.
Open reduction by vestibular approach was performed
right away on these five patients, because they had
malunion of the alveolar fracture.

The surgical procedures were performed under local
anesthesia (n = 13) and general anesthesia (n = 2). The
fractures were exposed through a minimal vestibular
incision; the soft tissues attached to the fractured
alveolar fragment were maintained (Fig. la and b), with
the aim of ensuring adequate vascular supply to the
fractured alveolar fragment. With the fracture line under
clear visualization, reduction was then achieved by
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Table 1. The summarizing of the 15 cases suffering from segmental alveolar fracture

Teeth involved

Associated in the
Fracture dental Associated soft segmental Splint Postoperative
Cases Sex Age characteristics injuries tissue injuries fractures type findings
1 M 8 Malunion Luxation Gingival laceration 31,41,42 Orthodontic wire Satisfactory
2 M 13 Fresh Luxation Gingival laceration 11,12,21 Orthodontic wire Satisfactory
8 F 15 Fresh Root fracture Gingival laceration, 11,21 Arch bar Satisfactory
lip laceration
4 M 11 Fresh Dentin exposure Gingival laceration, 32,41,42 Orthodontic wire Satisfactory
tongue laceration
5 F 8 Malunion Root fracture Gingival laceration 31,32,41,42 Orthodontic wire Satisfactory
6 M 1 Fresh Dentin exposure Gingival laceration 11,12,21 Orthodontic wire Satisfactory
7 M 15 Malunion Luxation Gingival laceration 11,12 Arch bar Satisfactory
8 F 14 Fresh Root fracture Gingival laceration 11,12,21,22 Orthodontic wire Satisfactory
9 M 12 Fresh Luxation Gingival laceration, 12,21,22 Orthodontic wire Satisfactory
tongue laceration
10 M 41 Malunion Root fracture, Gingival laceration, 11,12,21,22 Arch bar Satisfactory
luxation lip laceration
1 F 22 Fresh Luxation Gingival laceration, 21,22, 23, 24 Arch bar Satisfactory
lip laceration
12 F 12 Fresh Luxation Gingival laceration 31,41,42,43 Orthodontic wire Satisfactory
13 F 13 Malunion Root fracture Gingival laceration 13,12,11 Orthodontic wire Satisfactory
14 M 29 Fresh Luxation Gingival laceration 31,32,41 Arch bar Satisfactory,
but refused
the follow up
15 F 1 Fresh Dentin exposure Gingival laceration 13,12,11,21 Orthodontic wire Satisfactory,
but refused the
follow up

Fig. 1. (a) A minimal vestibular incision was made, (b) The fracture was exposed through the vestibular incision, (c) Small bone
fragments or fibrous callus inside the fracture lines or root sockets were removed.

repositioning of the fractured segment. Prior to the
repositioning of the segment, small bone fragments or
fibrous callus inside the fracture lines or root sockets
were removed (Fig. 1c). After the normal position of
fractured segment had been re-established, indicated by
alignment of the dental arch in premorbid occlusion
(Fig. 2a), the fractures were stabilized with dental arch
bars or orthodontic wire splint (Fig. 2b, Table 1). At the
same time, associated soft tissue lacerations were
sutured.

For all the cases, oral hygiene measures including
toothbrushing using soft toothbrush and mouth rinsing
with 0.1% chlorhexidine twice a day were emphasized
during the postoperative phase, until complete gingival
healing was achieved. Patients were encouraged to restrict
themselves to soft diet and avoid clenching and any other
traumatic overload to the alveolar segment for a period of
up to 4 weeks postoperative. To prevent infection after the
operation, antibiotics were provided to the patients.
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3-Dimensional CT Scan was used in some severe cases
to assess the state of reduction after the operation (Fig. 3
and 4). All the alveolar fractures were fixed for 4 weeks,
and endodontic treatment was performed on teeth that
developed pulp necrosis. Following the removal of arch
bars or wires, a careful examination of the teeth and the
fractured fragment was performed.

Results

Postoperatively, all patients achieved uneventful healing,
without occlusion disturbance. The appearance of the
gums was normal. The consolidation of the fracture was
confirmed clinically at the end of 4 weeks, and the arch
bars or wires were then removed. The premorbid
occlusion restoration and wound healing were achieved
in all the patients. In 13 patients with a follow-up period
of longer than 6 months, the best possible condition of
the alveolar fractured segment was maintained. The
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Fig. 2. (a) The fracture was reduced, and the dental arch was in proper occlusion, (b) The fracture was stabilized with dental wire

splint.

Fig. 4. Satisfactory reduction in the same case was shown by 3-dimensional CT scan (front & lateral view).

other 2 patients declined follow up after dental arch bar
removal (Table 1).

Discussion

Fracture of the alveolar process is the result of an inflection
or shift in the place of application of force. Teeth
associated with alveolar fractures are characterized by
mobility of the alveolar process; several teeth will typically
move as a unit when mobility is checked. Dentoalveolar

trauma commonly presents in clinic, but may prove
difficult to manage for severe cases (8, 9). Segmental
alveolar fractures present as a whole displaced alveolar
segment containing two or more teeth, usually associated
with dental injuries or soft tissue lacerations, which is their
typical clinical appearance. In our case series, the number
of teeth involved in the segmental fractures was 2—4, with a
mean of 3.27. Associated dental injuries and soft tissue
injuries were also present (Table 1), in which luxation,
root fracture, dentin exposure, and gingival laceration
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were the most common. Furthermore, for severe segmen-
tal alveolar fractures, small bone fragments or fibrous
callus are often embedded in the fracture lines or root
sockets, or malunion may also occur, thus making the
situation more difficult to manage.

In common practice, treatment of fractures of the
alveolar process involves reduction and immobilization
of the involved segment and stabilization for at least 2
to 4 weeks (10). The majority of cases may be treated
by closed reduction. Open reduction through marginal
(envelope) incision is usually used in dentoalveolar
fractures that cannot be treated by closed reduction.
To the best of our knowledge, open reduction through
vestibular approach used in our case series has not
been previously published or reported by other authors
in the English literature.

As for open reduction through marginal (envelope)
incision, it may damage the mucous membrane pedicle and
its vascular supply to the dentoalveolar fragment. The
unique healing capacity of dentoalveolarinjuriesis because
of the vascularity of tissues. Therefore, the soft tissues have
to be inspected to ensure that there will be adequate soft
tissue attached to the alveolar fragment to maintain the
vascular supply if open reduction method is used. Com-
pared with marginal (envelope) incision, the vestibular
incision and flap elevation used in our case series were
minimal, and the soft tissues attached to the fractured
alveolar fragment were maintained as much as possible. By
this vestibular approach, there was still vascular supply
from the buccal mucoperiosteal pedicle and did not
interfere with the already compromised vascular supply
ofthealveolar process. Moreover, as the vestibular incision
was minimal, there was no significant trauma to the gums
and mucoperiosteum of the alveolar process. This facili-
tated quick wound healing, as proved by the results in our
case series. From the perspective of minimal tissue invasion
emphasized in the open reduction of fractures, vestibular
approachisundoubtedly a better choice and superior to the
open reduction through marginal (envelope) incision.

In addition, two other important aspects of dental
trauma healing should be considered: the effect of repo-
sitioning and the splinting (11). Open reduction by
vestibular approach can provide a clear surgical field to
expose the fracture, in which small bone fragments or
fibrous callus inside the fracture lines and root sockets can
be directly removed. In our case series, all the patients
achieved good reduction during the operation under good
visualization of the fracture site by this method. Therefore,
the reduction of these alveolar fractures by this method
was reliable. Dentoalveolar fractures are usually immobi-
lized by various wiring techniques (12—15). For the cases in
whom open reduction has been performed, a semi-rigid
splint is necessary for the immobilization of the dentoal-
veolar fractures. According to our experience, immobili-
zation by use of dental arch bars or orthodontic wire splint
enables fracture healing after open reduction, and ortho-
dontic wire splint is suitable for pediatric cases. The
outcome of immobilization using dental arch bars or
orthodontic wire splint was satisfactory in all the 15 cases.

General anesthesia is most convenient for reduction of
major alveolar fractures. However, because of its high cost
compared with local anesthesia, most of our patients had
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the procedure performed under local anesthesia (n = 13);
only two cases were performed under general anesthesia.
The two cases were too young to cooperate under local
anesthesia. However, because of the minimal trauma
during this procedure; the procedure itself being relatively
simple, we believe local anesthesia is the method of choice.

In conclusion, the technique of open reduction by
vestibular approach reported by us is an effective
treatment method for severe segmental alveolar frac-
tures. The technique is recommended for segmental
alveolar fractures when the fractures cannot be treated
by closed reduction.
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