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sources of controversy.

osteotomy.

This report is illustrated by six clinical cases.
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The therapeutic methods and follow - up prognosis of subcondylar fractures in adults have always been

To improve the therepeutic results in subcondylar fractures with displacement, and especially, the
bicondylar ones, the auther employ the surgical reduction using of sagittal split and oblique subcondylar

INTRODUCTION

The majority of condylar fractures are treated by
closed reduction and functional therapy, and the
long - term results have proved the procedure to be
satisfactory in the most instances. However, if one
insists that closed reduction of condylar fractures is
always the preferred method, then it must be admit-
ted that the established orthopaedic principle of redu-
ction must be considered.

Various kinds of the open reduction technique have
been developed, which comprise interosseous wiring,
extraoral skeletal pin fixation, screw - plate osteosyn-
thesis, and transmedullary pinning.

The author has developed a new surgical technique
of displaced subcondylar fracture using sagittal split
and oblique subcondylar osteotomy. The patients inc-
luded in the report were treated at Dae Rim St. Mary’
s Hospital(Dept. of oral & maxillofacial surgery) for
subcondylar fractures.

The following cases illustrate some procedures of

87

open reduction via submandibular approach for sub-
condylar fractures.

CASE REPORT

Case 1:

A 41-year - old woman was admitted with a disp-
laced subcondylar fracture and symphysis fracture
by traffic accident. There were premature contact,
deviation toward the affected side, and pain in front
of right ear.

Figure - of - eight transosseous wiring via subman-
dibular approach was performed on right subcondylar
and symphysis fractures (Fig. 1).

The mandible was mobilized after six weeks, and
the patient had full range of mobility after 3 weeks
of physical therapy.

Case 2:
A 28-year-old man was admitted with displaced
subcondylar fracture sustained in a fall down. The



condylar segment was displaced(inclined 50 degree
from the neck axis) severely. He complained of pain
on the left side of face, inability to put his teeth toge-
ther, and swelling in front of left ear.

The pin - in - groove technique was used for reduc-
tion and fixation : The K- wire was placed from the
lateral side of the ramus (fig. 2). The mandible was
mobilized after two weeks, and the patient had full
range of mobility after three wekks of physical the-

rapy.

Fig. 1. Preoperative and postoperative radiographs.
Postoperative radiograph showing direct tran-

S0S8seous wiring.

Fig. 2. Preoperative and postoperative radiographs.
Postoperative radiograph showing reduction
of fracture by pin-in-groove technique.

Case 3:

A 25 -year - old man was admitted with displaced
subcondylar fracture suffered in automobile accident.
He complained of pain, inability to bite, and deviation
of jaw to the left side.

The sagittal split & oblique subcondylar osteotomy
via submandibular approach was used for reduction
and fixation (Fig. 3.

The mandible was mobilized after 2 weeks and
after 4 weeks of physical therapy, the patient achieved
month opening of 37mm.

Fig. 3. Preoperative and postoperative radiographs.
Postoperative radiograph showing reduction
of fracture by sagittal split and obligue subco-

ndylar osteotomy.

Case 4:

A 27 -year - old man was admitted with displaced
left subcondylar fracture sustained a direct blowing,

The condylar segment was inclined 45 degree from
the neck axis, and there was premature molar contact,
deviation toward the left side, and swelling in front

of left ear.



The sagittal splt & oblique subcondylar ostectomy
via submandibular approach was used for reduction
and fixation (Fig. 4.

The mandible was mobilized after two weeks, and
the patient had full range of mobility after three
weeks of physical therapy.

Fig. 4. Preoperative and postoperative radiographs.
Postoperative radiograph showing reduction
of fracture by sagittal split and oblique subco-
ndylar osteotomy with wires.

Case 5:

A 22 -year - old man was admitted with symphysis
and bilateral dislocated subcondylar fracture after di-
rect blowing. A laceration was presented under the
chin. Examination of his injury revealed open bite,
severe retrognathia, and separation of mandibular sy-
mphysis during mouth opening.

All fracture sites were operated and reduced using
of sagittal split & oblique subcondylar osteotomy on
the bilateral subcondylar areas.

The symphysis was treated with transosseous wi-
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Fig. 5. Pféoperative and postoperative radiographs.
Postoperative radiographs showing reduction
of fracture by sagittal split and oblique subco-
ndylar osteotomy with wires on hoth subcon-
dylar area

ring through the lacerated wound (Fig 5).

At that time, bilateral proximal fragments were ca-
refully removed out from the body to be reduced
and immobilized together extracorporeally, and repla-
ntations were made, And splitted distal fragment was
fixated to the remained distal fragment.

The mandible was mobilized after four weeks and
after three weeks of physical therapy, the patient ob-
tained full range of mouth opening

Case 6:

A 27 - year - old man came to Dept. of oral & maxil-
lofacial surgery in Dae Rim St. Mary’s Hospital after
being hit on the symphysis with fist. The severe open



bite deformity caused by the intrusion of distal seg-
ments. A bony prominence could be felt in front of
the left ear. Radiographic examination revealed bila-
teral displaced subcondylar fractures and symphysis
fracture. All fractures were reduced and fixated. The
symphysis fracture was fixed with Champy miniplate
through intraoral route. The condylar fractures were
exposed and reduced via submandibular approach.
Left subcondylar fracture was fixated with direct tra-
nsosseous wiring and the right subcondylar fracture
was fixated with transosseous wiring following sagittal
split & oblique subcondylar osteotomy. The splitted
distal fragment was firxated on the other dital frag-
ment with three screws (Fig. 6).

The mandible was mobilized after two weeks and
after four weeks of physical therapy the patient was
able to open by full range.

Fig. 6. Preoperative and postoperative radiographs.
Postoperative radiograph showing reduction
of both Subcondylar fractures by sagittal split
and oblique subcondylar osteotomy, with wire
and screws cright side, and direct transos-
seous wiring cleat side.
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DISCUSSION

The incidence of condylar fractures in large series
of mandibular fractures may be as high as 35.6%
(Rowe & Killey : 1970)".

Condylar fractures are classified according to the
level at which the fracture occur : High fracture(Int-
racapsular), Mid - fracture (Condylar neck), and Low
fracture(Subcondylar neck)***®,

Intracapsular condylar fractures may be totally or
partially within the capsule of the joint. The articular
surface may be completely detached within the joint.
Fractures at this level show little displacement be-
cause they are located above the attachment of lateral
pterygoid muscle.

In the condylar neck fractures, the displacement
of condyle is forward and medially and downward
owing to the pulling of lateral pterygoid muscle, even
though it may still remain within the capsule"®.

Diagnosis of fractures of the mandibular condyle
and neck usually is made on the basis of clinical
examination and confirmed by roentgenographic fin-
dings. Condylar fractures usually produce pain in the
preauricular area on palpation and deviation to the
ipsilateral side on opening. This leaves the bite open
in the front and the opposite side**®. In bilateral
cases, anterior open bite deformity is caused by the
contraction of the strong closing muscles of the man-
dible***®, Edema over the joint, ecchymosis, and
sometimes hemorrhage into the external auditory ca-
nal may OCCurLZ‘&A'S'GJ).

Fractures of the condylar process usually are trea-
ted by closed reduction and appropriate physiothe-
mpyl.2,3,4.s.8.9. 10.11,12.13) and long term results have pro-
ved the procedure to be satisfactory in most instance
10, 11)'

Conservative treatment allows the patient to rees-
tablishe joint function by bony remodelling and fro-
mation of false joint?H1213i4,

If the fracture is in the fossa, the fracture will
probably heal in a fairly good functional position after
the occlusion is accurately secured and physiotherapy



is performed. The failure rate using of conservative
treatment (functional method) to treat subcondylar
fracture in children ages 3-11 years is over 25%
and increases with age while functional problems be-
comes associated with skeletal deformities''®. The-
refore, small percentage of fractures require surgical
reduction and fixation to restore normal function.
This indicates the need to examine the indication
for open reduction of these fractures.

The potential indication for open reduction are 1)
severe dysfunction, 2) continued dysfunction follo-
wing IMF (a period of 1-3 weeks), 3) postfixation
pain, 4) severe displacement and lateral extracapsu-
lar displacement of the condyle, 5) displacement of
condyle into the middle cranial fossa, 6) bilateral co-
ndylar fractures with Le Fort or complicated midface
fracture, 7) bilateral condylar fractures associated
with gnathologic problems, and 8) invasion of foreign
bodyx.:&s.w.u).

The following factors influence the selection of me-
thod for open reduction; 1) position of condyle, 2)

location of fracture, 3) amount of edema, 4) charac-
ter of patient, 5) age of fracture, 6) location of inci-
sion, 7) type of fixation'®,

There are four principal surgical approachs to the
fractured condyle; preauricular, submandibular, pos-
tauricular, and intraoral approach.

The preauricular approach offers the advantages
of direct vision of the fracture site, ease of manipula-
tion of the condyle and osseous wiring. The disadvan-
tage of this method include probable transient injury
of the facial nerve with possible permanent paralysis"
2,15, 18).

The medial side of the fracture site is difficult to
reduce adequately, and trauma to this area may result
in severy hemorrhage™. There is also lack of ade-
quate access inferiorly™ ™.

The postauricular approach to the mandibular con-
dyle has never been utilized extensively. Hoopes, Wo-
lfort and Jabaley (1970)* reported the successful
employment of this approach in operative treatment
of the condylar fracture. The postauricular approach

91

provides rapid, safe and generous exposure of condy-
lar area and surgical scar is hidden. Potential disad-
vatages include stenosis of the external auditory ca-
nal, infection involving the external auditory canal
or cartilagenous framwork, paresthesia of the external
pinna, and deformity of the auricle'®,

Advantages of the intraoral approach consist of the
avoidance of skin incision and the safty of the proce-
dure. Disadvatages consist of limitation of visibility
and accessibility®.

The complications of submandibular approach are
fewer, involving principally the marginal branch of
the facial nerve™ '>®# Access might be better and
there would be less chance of damage to the menis-
cus"*** Difficulties include repositioning of the con-
dyle, placement of the drill holes and threading of
the transosseous wiring"‘ 18.16.20.20

In the surgical repositioning of condylar fractures,
the object is to perform a repositioning of the fractu-
red condyle as near as its anatomical location as pos-
sible. There are numerous reports for the surgical
fixation of fractured mandibular condyle. Petzel(19
82)® described a technique using self - tapping intra-
medullary screw pins inserted from submandibular
incision. Brown & Obeid(1984)®, Wennogle & Ri-
chard(1985)™, and Ryu et al (1987)* described a
technique using pin - in - groove method for reduction
of displaced subcondylar fractures. Cadenat et al
(1983)®, Kim et al(1983)% advocated central medu-
Hlary “up and down” pinning via temporal approach.
Henny(1951)™® and Malkin et al(1964)% advocated
submandibular approach for transosseous wiring of
the fractured dislocation of the mandibular condyle.
Messer(1972)® suggested a technique utilizing the
Risdon approach and looping of the proximal frag-
ment. Peter et al(1976)"” advised the use of stab
incisions in conjunction with the Risdon approach
for the placement of drill holes, repositioning the con-
dyle and threading the transosseous wiring with Uni-
versity of Tennessee drill guide. Nam(1980)*® desc-
ribed a new method named Nam's method in term
of “oblique osteotomy, interosseous wiring extracor-



poreally, and replantation”. Also, Nam(1982)* sug-
gested modified Nam’s method without detaching the
muscle and joint capsule around proximal condylar
fragment.

The author’s procedure is presented as a safe, effi-
cient method for open reduction and fixation of the
subcondylar fracture. However, routine open reduc-
tion of subcondylar fracture utilizing this method
should be avoided. In fact, the procedure should be
reserved for few cases in which it is specifically indi-
cated.

The procedure consists of the surgical exposure
of mandibular ramus and condyle via usual subman-
dibular approach with preservation of the marginal
branch of the facial nerve. The fracture site is located

and the fragments are exposed. Oblique subcondylar
osteotomy of the affected ramus is performed on the
outer cortex and sagittal split osteotomy on the distal
fragment is done through oblique osteotomized line.
Before complete splitting is done, drill hole is placed
on the distal fragment for postreductive wiring or
screwing. Separating outer cortical plate of the ascen-
ding ramus is carfully removed out of the body to
provide the space to be reduced and drilled for tran-
sosseous wiring. The proximal fragment is reduced
and immobilized with separating outer cortex of the
ramus, and splitted distal fragment with proper fixa-
ted condylar fragment is fixated to the remained dis-
tal fragment via preformed drill holes with wires or
screws (Fig. 7).

Fig. 7. A. Diagram illustrating displacement in condylar fracture.
B, C. Diagrams showing sagittal split and oblique subcondylar osteotomy.
D. Proximal fragment is reduced and immobilized with separating outer cortex of the ramus.
E, F. Splitted distal fragment with proper reduced condyle is fixated with wires or screws.



Advantages of this method are follows:

1. Because the soft tissue is not stripped from the
medial side of distal fragment, a risk of avascular
necrosis decreased.

2. This method minimized the difficulty in reduc-
tion and fixation for subcondylar fracture.

3. This method provided ease access, lack of da-
mage to the facial nerve and the articular capsule,

In case 1, 2, of this report, because subcondylar
fracture was placed on the low level, routine transos-
seous wiring and pin - in - groove method were used.
However, in case 3, 4, 5, 6, condylar reduction and
fixation using of sagittal split and oblique subcondylar
osteotomy was used, and in case 5, srgical reduction
and fixation was done, extracorporeally.

CONCLUSION

For the fairly good reduction of the subcondylar
fracture, the patient must be meticulously analysed
by preoperative radiograms and clinical examination.
Following further analysis, the most adequate techni-
que for the confront case must be chosen.

There may be no absolute technique for all condy-
far fractures. So, in this report, a new surgical method
for subcondylar fracture is introduced. Six cases of
the subcondylar fracture has been presented. Four
cases of this report were treated by sagittal split and
oblique subcondylar osteotomy. Details of the surgical
procedure are given, and the advantages of this me-
thod are discussed.
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