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KEY POINTS

� There are multiple plating options to consider when performing an open reduction of a condylar neck or base fracture.

� The literature shows that bite force is reduced significantly after a subcondylar fracture during the healing period,
returning to only 60% of normal bite force at 6 weeks.

� This raises the question as to how much is enough when considering fixation of subcondylar fractures.

� All plating options presented in this article have been shown in the literature to successfully treat subcondylar
fractures.
Introduction

The mandibular condyle or subcondylar region is one of the
most common sites of mandibular fracture encountered,
occurring between 25% and 35% of all mandibular fractures.1,2

There is some trend evidence to support the benefits of open
surgical management over that of closed treatment of
mandibular condylar neck and base fractures. A recent sys-
tematic review and meta-analysis by Al-Moraissi and Ellis3

confirmed that open reduction and internal fixation provide
superior functional clinical outcomes compared with closed
reduction in the management of adult condylar fractures.
Several different surgical approaches as well as plating options
are available to oral and maxillofacial surgeons once a decision
to treat the condylar fracture open has been made.
Surgical approach

The common approaches to this area typically include the
retromandibular, transparotid, and submandibular. The various
surgical approaches to the condylar neck and base fractures
are discussed. (See Hany A. Emam and colleagues’ article,
“Matching Surgical Approach to Condylar Fracture Type,” in
this issue). An important consideration when determining a
plating scheme for this type of fracture is an appreciation for
the limited visibility and challenges of surgical access to this
particular area.4
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Biomechanics of the condylar neck and base

The mandible can be considered a class III lever, with the
fulcrum of rotation the condyle; the load occurs at the denti-
tion and the force exerted largely comes from the muscles of
mastication.5,6 Several muscles are responsible for the move-
ment of the mandible and thus for the forces exerted on the
mandible. The masseter and medial pterygoid combine to
generate a vector that is directed superior and anterior di-
rection from the angle of the mandible. The temporalis gen-
erates a force vector originating from the coronoid process and
directed superior and slightly posterior. The lateral pterygoid
exerts a vector from the condyle anterior and medial direc-
tion.7 Others muscles also contribute to the movement and
force generated on the mandible; however, those listed are the
most pertinent to a discussion of fractures of the mandibular
condylar neck and base.

Normal physiologic movement and the force vectors
generated create lines of compression and tension within the
mandible. The lines of tension at the condylar neck and base
run approximately perpendicular to the posterior aspect of the
ascending ramus following the curvature of the sigmoid notch
and extending superiorly through the coronoid process. The
lines of compression run approximately perpendicular to the
lines of tension. They run parallel to the posterior aspect of the
ascending ramus and then curve along the angle to continue
parallel to the inferior border of the mandible.4 Ultimately,
this results in a tension band at the anterior/superior (sigmoid
notch) aspect of a condylar neck and base fractures and a
compression band at the posterior aspect.

Fractures of the condylar neck and base typically occur as a
result of forces far greater than those that exist in the normal
physiologic range.8 The goal of reduction of these fractures is a
restoration of the ability to withstand a functional load in a
normal physiologic range or the ability to tolerate the normal
tension band and compression band that exist in the condylar
neck. The literature shows that the functional force applied to
the mandible after a subcondylar fracture is significantly
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reduced. There are also significant neuromuscular adaptations
that alter the forces exerted on the condylar neck during the
healing phase after a fracture.9
Plating options

There are several different plating options available for in-
ternal fixation of the condyle and subcondylar fracture, none
of which has been extensively studied clinically. A single plate,
dual plates, specially designed geometric condylar plates
(trapezoid, rhomboid, and so forth), lag screws, and resorbable
fixation systems have all been described. Titanium plates and
screws are considered the most reliable materials if proper site
selection, sufficient quantity or rigidity, and handling and
placement techniques are used; however, titanium hardware
still poses risk of future failure, which may require re-entry
operation with its own added esthetic, functional, and finan-
cial risks.10 Resorbable materials may be able to alleviate or
overcome some of the disadvantages that titanium plates
potentially pose.

Single Plate

There is little debate regarding the functional stability gained
with a 2-plate fixation scheme when treating a subcondylar
fracture in comparison to a single straight plate. This has
been illustrated over the years with biomechanical analyses
using finite element analysis and in vitro studies as well as
clinical retrospective review.11e15 Commonly a single plate
may be the only feasible option in fixating a mandibular
condyle fracture due to the often limited exposure and bony
architecture available for plates and screws. Screw length
also becomes important in the search to gain added stability if
only a single plate is used. A comparative biomechanical
evaluation by Asprino and colleagues13 demonstrated superior
performance in peak load and peak displacement of a single
plate with 8-mm screws compared with 6-mm screws. Com-
plications of subcondylar fracture repair seem to differ
Fig. 1 Fixation of subcondyle fracture (A) with rigid single
depending on the fixation scheme used and may be seen more
frequently when a single plate design is used as displayed by
Hammer and colleagues.16 They demonstrated in a series of
30 patients that plate fracture, screw loosening, infection, or
malposition occurred in 35% of the fractures stabilized with a
single miniplate, whereas no hardware failure was identified
in other plating schemes used. In vitro strain measurements at
the condylar process have shown that the highest levels of
tensile strain occur on the anterior and lateral surfaces
whereas the medial surface had the lowest level of tensile
strain. The highest compressive strain levels occurred on the
posterior surface, and lateral surface had the lowest levels of
compressive strain.17 As previously described by Champy and
colleagues18 and now widely accepted, an appreciation of the
areas of tension and compression can be applied to provide a
functionally stable fixation. To apply Champy and colleagues’
principles with fixation along the lines of tension at the sub-
condylar region suggests fixation anteriorly along the lines of
tension as opposed to the common method of a single pos-
teriorly aligned plate. As also noted by Meyer and col-
leagues,19 placement here may be more difficult because the
bone is often very thin further anteriorly. Therefore, if only a
single plate is used, at least 2 screws should be engaged on
each side of the fracture, with use of longer screws with
bicortical engagement. Additionally, a larger profile plate,
such as a 2.0, 2.4, or minidynamic compression plate, should
be used and applied along the lines of tension if accessible
(Fig. 1).

Two Plates

As previously discussed, a biomechanical advantage is
evident when 2 plates are used compared to 1 single straight
plate in evaluating fixation schemes for subcondylar frac-
tures. This allows stabilization at the anterior and posterior
aspects of the condylar neck and seemingly has the favorable
effect of repairing tension and compression paths of the
subcondylar region as well as resisting any torsional forces
that may not be opposed with a single plate (Fig. 2). One of
plates with 2 (B) and 3 (C) bicortical screws on each side.



Fig. 2 Reduction (A) and fixation (B) of subcondyle fractures with 2 plates stabilizing anterior and posterior aspects of condyle neck.
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the few clinical evaluations comparing fixation of condylar
neck fractures was done by Choi and colleagues14 in a
retrospective study of 37 patients with 40 fractures in which
a single miniplate, a minidynamic compression plate, or
double miniplates were analyzed. They saw plate fracture or
screw loosening exclusively in cases stabilized with either a
single miniplate or minidynamic compression plate and no
cases of inadequate stability observed when 2 miniplates
were used and thus concluded that a 2-miniplate fixation
technique provides functionally stable fixation for fractures
of the condylar neck. In theory, the application of 2 plates
would require a larger exposure that may potentially subject
patients to a higher risk of facial nerve injury, but this has
not been shown to present itself in the literature. Choi and
colleagues14 observed a lower rate of neurologic complica-
tion with 2 miniplates compared with 1 miniplate, and this
specific complication may be avoidable with increased
experience.
Fig. 3 Reduction and fixation (A and B) of subcondyle fracture with
forces.
Geometric Plates

New in the management of subcondylar fracture fixation
scheme is the use of an unconventional geometric plate.
Various plating companies have now developed their own
version of a subcondylar plate, which has been designed spe-
cifically for fixation of these fractures (Fig. 3). These plates
have not yet been sufficiently studied clinically but may offer
some biomechanical advantages when selecting a fixation
scheme and conceivably provide the mechanical advantages of
2 plates with fixation along compression and tension lines
packaged into a single-plate design. Darwich and colleagues11

looked at the performance of 5 different plating techniques
using finite element analysis, including the geometric trape-
zoidal and square plates (Fig. 4). They analyzed a single
straight plate, 2 parallel straight plates, and 2 angulated
straight plates in addition to the trapezoidal plate and square
plates. They were able to compare the maximum displacement
rhombic-shaped geometric plate (C) for tensile and compressive



Fig. 4 Reduction and fixation (A and B) of subcondyle fractures by trapezoidal plate (C) that is a superior configuration compared to
single linear plate.
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and strain placed on a subcondylar fracture after simulated
fixation with the varying plating schemes. Their results showed
that a trapezoidal geometric plate was clearly superior, with
peak displacement close to that seen in the normal mandibular
model. As they suggested, it might be assumed that 2 plates
with 8 screws would be more rigid than a design like the
trapezoidal plate consisting of only 4 screws but that was
shown to not be true.11 In an in vitro study, Meyer and col-
leagues19 demonstrated that a 3-D rectangular plate provided
the best biomechanical compromise to ensure primary stability
of subcondylar fractures when compared with a single mini-
plate and lag screw, but, as noted by Meyer and colleagues,5

this design did not conform precisely to the tensile strain lines
that run parallel to the boundary of the sigmoid notch. A later
Fig. 5 Reduction and fixation (A and B) of subcondyle fracture with
study by Meyer and colleagues20 presented a trapezoidal plate
as the best design for fixation of condylar fractures. These
plates were designed to closely follow the tensile strain lines
along the rim of the sigmoid notch anteriorly combined with a
posterior arm to parallel the condylar axis free of harmful
bending strains.20 This technique has the advantage of allow-
ing the use of only 1 plate yet fulfills the principles of func-
tionally stable osteosynthesis without added periosteal
stripping and needs only 2 monocoritcal screws to be placed in
the condylar segment. Other designs are available and similar
in concept, attempting to provide the best biomechanical
advantage in fixating along ideal osteosynthesis lines without
the need for 2 separate plates while still establishing func-
tionally stable fixation (Fig. 5). The success of these geometric
single Y-shaped plate (C) that follows ideal osteosynthesis lines.
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plates still needs to be studied and verified in a clinical setting
but seem to be a promising solution in fixation of subcondylar
fractures.

Resorbable Materials

Another option and alternative to the standard use of tita-
nium plates and screws is the use of resorbable materials for
fixation of the mandibular condyle. These materials spare
potential reoperation for such reasons as loosened or failing
hardware; however, they are generally not as stable as tita-
nium plates and screws. Abdel-Galil and Loukota21 described a
case report with the use of ultrasound-activated resorbable
pins (SonicWeld Rx, KLS Martin [Gainesville, FL]) in a patient
with bilateral dislocated and comminuted condylar fractures
who had a favorable outcome without complication.
Schneider and colleagues22 described the use of 3-D, indi-
vidually molded, resorbable mesh fixed by ultrasound-acti-
vated pins (Resorb x, KLS Martin). With this technique, the
mesh is warmed in a water bath and adapted to the reduced
fracture site until the mesh had solidified and stabilized the
fracture, with additional ultrasound-activated resorbable pins
used to further fixate the mesh. Their series consisted of 5
patients with laterally displaced condylar base fractures and
at least 6 months’ follow-up. During that period, they saw no
impairment of wound healing, and objective measures, such
as mouth opening, lateral excursive movement, and deviation
during opening, were unaffected.22 The use of resorbable
fixation systems also represents an area that may show
promise in fixation of subcondylar fractures as the technology
improves and as the clinical results are analyzed further.

Summary

There are multiple plating options to consider when performing
an open reduction of a condylar neck or base fracture and all
those presented in this article have been shown in the litera-
ture to have successful outcomes. The literature shows that
bite force is reduced significantly after a subcondylar fracture
during the healing period, returning to only 60% of normal bite
force at 6 weeks.9 This raises a question as to how much is
enough when considering fixation of subcondylar fractures. All
plating options presented in this article have been shown in the
literature to successfully treat subcondylar fractures.
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