Fractures of the mandible

Preoperative consideration
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Fig 4-1a-b

a Line drawing of a mandible demonstrating bending moments, ie, the continuum of tensile to compressive stresses from oral to
aboral bone surface with closure of the jaw during normal (chewing, biting) function (medium arrows). Large arrows indicate pull
of the major muscles of mastication (T temporalis muscle; M masseter muscle; D digastricus muscle; P pterygoideus muscle).

b With a fracture, distraction occurs at the oral (alveolar) margin; compression occurs only at the point of bone fragment contact (C).

Fig 4-2 Surgical anatomy of the mandible including tooth
root location, mandibular alveolar artery, inferior alveolar
nerve, and digastricus muscle.

1 Mandibular alveolar artery
2 Inferior alveolar nerve
- 3 Digastricus muscle




Surgical anatomy and approaches
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Fig 4-4 Single intraosseous wire applied to a trans-

verse fracture compresses the bone fragments together
(arrows) upon wire tightening.
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Wire application for symphyseal fracture
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Fig 4-3a—c A small stab incision is made in the skin on the ventral midline just caudal to the level of the canine

teeth.

a A large gauge needle (of sufficiently large internal diameter to accommodate the orthopedic wire) is passed
dorsally from this incision to a point caudal and lateral to the canine tooth, penetrating the gingiva. The
orthopedic wire is passed into the tip (bevel) of the needle which is then withdrawn as a unit, thus placing
one end of the wire through the ventral incision.

b This procedure is repeated on the opposite side, encircling the mandible caudal to the canine teeth and
exiting ventrally.

c¢ Both halves of the mandible are realigned and the wire tightened (twist knot). The twisted wire ends are left
long such that they extend beyond the skin surface (ensuring that the skin will not heal over the wire) to allow
for ease of later removal. The tips of the wire twist are covered with a plastic cap to prevent laceration from
the sharp edges. Wire removal may be simply performed by cutting the wire in the mouth (between the
canine teeth) and pulling ventrally at the wire twist; the skin wound is left to heal open.

\
Wire application for transverse or short oblique fracture of the
mandibular body
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Fig 4-5a—c

a Angled drill holes (toward the fracture line) result in obtusely angled corners and wire orientation enabling
the wire to slide (small green arrows) early in the wire tightening process (large green arrow: tension applied
to the twist).

b If neither drill hole is angled, both areas of acutely angled corners will “lock” (red arrows) resulting in a loose
wire since it will not tighten sufficiently on the opposite side of the bone.

c As the wire is tightened as shwon in a, it begins to traverse acutely angled corners on the side of the bone
adjacent to the twist and can no longer slide; therefore, the tension on the twist (large arrow) must be
diminished. The wire on the opposite bone surface should be tight at this time; this can be further ensured
by levering a second instrument under the loop before proceeding with final wire tightening (see Fig 4-6).
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Fig 4-6a-b

a Wire passed through angled drill holes in the mandibular body as in Fig 4-5a. Notice the presence of a
persistent loose segment of wire on the side of the bone opposite the twist.

b A periosteal elevator is used to lever the wire under the twist so as to provide sufficient tension to
tighten the wire opposite the twist (arrows). Further twisting secures a tight wire (see Fig 4-50).

FrEmMholefwire[EiZEEwiret I ZRERY - E NEEBEHS
T2 BEAITESHEramusEITIRLESE - wirefd B iEEIFEE
WA ERN B E A FREl SR - DR R0 — &R Z R Z2Rwirefa
MR TS EMNwiIreEEE — (B -

Intraosseous wire$:fitt & FAwiresk 1= i A BRI EE R 2R 12 4
—EREENEMNNE - At - BFENEIE FEUEEEEEN -
R Yol IEB R MNBER AT DIRERENES - E2wireiZtf
HEE - EseFHAEESEENSET - SElIESE ol AC]lE#E
HEiS -

Plate application for transverse or short oblique fracture of the
mandibular body
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Fig 4-8a—b
a An interdental wire functions as the tension band fixation, and the DCP 2.7 functions as the stabilization
fixation.

b A miniplate 2.0 functions as the tension band fixation, and the DCP 2.7 functions as the stabilization fixation.
If the DCP needs to be placed further caudally, a reconstruction plate could be substituted in order to more
accurately follow the contour of the ventral margin of the mandibular body.
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Plate application for severely comminuted fracture of the
mandibular body
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Plate application for transverse fracture of the mandibular
ramus
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External skeletal fixation for mandibular fracture
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Fig 4-12a-b
a External skeletal fixator (ESF) applied to a bilateral comminuted fracture of the mandible using a single connecting
bar on each side (a single bar curving around the rostral extent of the jaw also could be used).

b A minimum of two fixation pins (and preferably three pins) must be placed into each bone fragment. Note
that the fixation pins must be placed along the aboral bone surface to avoid impingement on the tooth roots

(compare with Fig 4-2). An interdental wire could be added to increase the stability of the fixation as illus-
trated in Fig 4-8a.
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