Case Reports: The Use of Intermaxillary Screwsto Achieve Intermaxillary Fixation

in the Treatment of Mandibular Fractures
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Abstract

Introduction: Treatment of mandibular fracturescommonlyinvolvestheuseof arch barsin temporary maxillo-mandibular fixation (also
called intermaxillary fixation) to aid bone plating, for the postoperative application of light elastic traction to correct minor occlusal
discrepancies and intermaxillary fixation for post reduction immobilisation. The purpose of this paper is to describe a quick and smple
alternative for intermaxillary fixation. Clinical Picture: Three cases of mandibular fractures are presented to demonstrate the use of
intermaxillary screwsinstead of conventional arch-bar wiring. Treatment: Two caseswer e treated with closed reduction methodswhilethe
other case was treated with open reduction. Outcome: Subsequent fracture healing was not compromised using this technique.
Conclusions: With careful case selection, successful treatment outcome may be achieved using this time-saving and technically smple
procedure. Some of the advantages and disadvantages of the intermaxillary screws are discussed.
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I ntroduction

Themandibleisaunique bonein the human skeleton and
occupies a prominent position in the craniofacial region.
Traumatic injury to the face, especially in the lower third,
may result in fractures of the mandible. Road traffic
accidents, industrial mishaps, brawls, falls and sports-
related injuries contribute to the aetiology of the injury.*
Common treatment modalities for mandibular fractures
may bedividedinto rigidinternal fixation (open reduction)
or intermaxillary fixation (closed reduction), depending on
severity and the anatomic locations of the fractures.z®

With rigid internal fixation, temporary intermaxillary
fixation is commonly applied intraoperatively to facilitate
bone plating of the jaw fragments. Release of the
intermaxillary fixation or the subsequent application of
light elastic intermaxillary traction is carried out post-
operatively. In other situations, intermaxillary fixation
alone is treatment in itself, especially for fractures with

little or no displacement. The jawsmay betied together for
varying periods of 2 to 6 or more weeks, again depending
on severity of the injury and the position of the fracture
site.?3°

Three cases are reported here to demonstrate the use of
an alternative and quicker method of achieving
intermaxillary fixationandtractioninplaceof thetraditional
method of using arch bar or eyelet wiring.

Case Reports

We report 3 cases of mandibular fractures seen and
treated at the National University Hospital, Singapore.
Intermaxillary screws were used in these patients. The
screws used were threaded titanium screws of 2.0-mm
diameter (Surgical Technology UK Ltd, BoltonBL2 1DG,
UK) (Fig. 1). These were specially designed for
intermaxillary fixation. The screwshad a capstan head and
were inserted with a hexagonal headed central drive

* Resident

Department of Oral and Maxillofacial Surgery, National Dental Centre

**  Registrar

Department of Oral and Maxillofacial Surgery, National University Hospital

Assistant Professor

Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, National University of Sngapore

***  Senjor Consultant

Department of Oral and Maxillofacial Surgery, National University Hospital

Professor

Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, National University of Sngapore
Address for Reprints: Dr Ho Kok Sen, Department of Oral and Maxillofacial Surgery, National Dental Centre, 5 Second Hospital Avenue, Singapore 168938.

E-mail: koksenho@pacific.net.sg

Annals Academy of Medicine



Intermaxillary Screws for Treatment of Mandibular Fractures—K SHoetal 535

screwdriver. Available in thread lengths of 10.0 mm to
16.0 mm, the set included a dedicated long shank bur with
adiameter of 1.5mmandlength of 20.0 mm. Intermaxillary
screws of thread length 12.0 mm to 14.0 mm were used in
all 3 cases. For both maxilla and mandible, the site of
placement was between the canine and thefirst premolar at
the muco-gingival junction where the attached gingiva
meets the non-keratinised alveolar mucosa. A small stab
incision was made at the site of placement with a No.15
blade. Carewastaken to avoid damaging the adjacent tooth
rootswhilepreparing thedrill holestoreceivethescrew. In
the mandibular region, the area beyond the first premolar
was avoided to prevent damageto the mental nerve, which
exitsviathemental foramen betweenthefirst premolar and
thesecond premolar. Onescrew wasplacedineach quadrant
(Fig. 2).

The first case was a 32-year-old Malay man who was
assaulted and sustained a left subcondylar fracture and
comminuted symphyseal fracture. Open reduction and
internal fixation of themandibul ar fractureswereperformed
under general anaesthesia. A prefabricated flexible (Erich)
arch bar was placed inthe mandibular arch for stabilisation
of the mobile fragments and 2 intermaxillary screws were
inserted in the intact maxilla. Temporary intermaxillary
fixation was achieved between the screws and the cleats of
the arch-bar (Fig. 3). Thiswasreleased after bone plating.
The patient was reviewed 1 day postoperatively and light
elastictractionwasappliedfor correction of minor occlusal
discrepancies.

The second case was a 25-year-old Chinese man who
wasinvolvedinanindustrial accident,inwhichhesustained
a symphyseal fracture of the mandible. Clinically, there
were no associated soft tissue injuries and occlusion was
minimally deranged. Treatment wasperformed under local
anaesthesiaand 4intermaxillary screwswereappropriately
placed in the 4 quadrants. The patient was then discharged
with light elastics in place for intermaxillary traction.

Fig. 1. Theintermaxillary fixation screw.
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The third case was a 24-year-old Chinese man who
skidded off his motorcycle, sustaining a left subcondylar
fracture of the mandible. Clinically, there was no obvious
malocclusion, although the patient complained of
discomfort over the left temporomandibular joint. The
management of this patient was similar to the second case.
Thisinvolved placement of 4 intermaxillary screws under
local anaesthesia and was followed by the application of
stainless steel wiring for intermaxillary traction.

All 3 cases were reviewed at the first and third
postoperative week. Occlusion and treatment outcome
weresatisfactory. Patientspresented withgood oral hygiene
and had no pain at the points of insertion. Numbness of the
lipswas not clinically evident and the teeth adjacent to the
intermaxillary screws presented without any clinical
symptomsof non-vitality. The screwswereremoved at the
end of thethird to fourth week under local anaesthesiawith
minimal discomfort to the patients. Healing of the soft
tissue wound and bony area of the screw sites took place.

Discussion
Mandibular fractures may occur at a single site or at
multiple sites. In the National University Hospital, single

Fig. 2. Inserting the intermaxillary fixation screw.

Fig. 3. Temporary intermaxillary fixation achieved with the intermaxillary fixation
screws and arch bar in place.
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mandibular fractures occur most commonly with an
occurrenceof about 62.6% whilepaired or multiplefractures
have an occurrence of about 36.4%. The parasymphyseal
region (22.3%) isthecommonest sitefor singlefracturesof
themandible. Other affected regionsincludethesymphyseal
(14.9%), condylar (11.9%), angle (6.0%) and body of the
mandible (7.5%). Multiple or combination fractures of the
mandible do occur and may result in adirect fracture at the
site of injury or in an indirect fracture of the condylar or
angle region on the opposite side. Under this category, the
parasymphyseal region and opposite condyle is the
commonest combination (11.9%).? In the treatment of
mandibular fractures, intermaxillary fixation is used for
immobilisation of fracturesor correction of minor occlusal
discrepancies in undisplaced or minimally displaced
fractures or following reduction of displaced fractures to
aid good healing and approximation of fracture sites.

Many materials and methods are available for
intermaxillary fixation. These include cap splints, acrylic
or cast metal fixation plates, arch-bars, orthodontic wires,
eyelet wires, occlusal splints and even pearl steel wires.”®
Of these, prefabricated arch-bars and wires are most
commonly utilised. However, wiring techniqueshavetheir
inherent shortfalls. Patients often find the arch-bars and
wires irritating and often traumatising to the cheeks and
lips. Inaddition, intraoral wiresand barstend to retain food
and plaque, with deleterious effects on the periodontium.
Placement of arch bars is aso time-consuming with the
inherent risk of needle-stick injuriesfrom wires during the
procedure.

Theuseof variousintermaxillary bonescrewsfor fracture
treatment has been previously described in theliterature.
2 Inthis particular system, the capstan head on the special
screw design minimisesdamageto thegingival tissuesand
alveolar mucosawhen stainless steel wiresor light elastics
are applied.®® For patients, the intermaxillary screws are
less conspicuous and it is easier to achieve good oral
hygiene. Treatment is easily rendered under local
anaesthesiawithminimal discomfort and distress. Surgeons
may also find that the technique of inserting these screws
very simpleand time-saving. Clinically, theintermaxillary
screwsprovideaform of skeletal fixationinthat thescrews
areinserted into the bone of the maxillaor mandible. This
may be an advantage over the arch barsthat are secured by
wires placed interdentally and rely on the dentition for
retention. In patients with extensive crown and bridge
work or lessthan adequate dentition, thisadvantage may be
significant. As the screws are not anchored on the teeth,
theoretically, there is little risk of tooth movement or
driftingwhen comparedwitharch-bar placement andwiring.
Not uncommonly, orthodontic movement and extrusion of
teeth may occur with the use of arch-bars if the arch-bars
are not properly bend and adapted to the dental arch forms.

However, the intermaxillary screws are not without
disadvantages. I njudicious placement of these screws may
cause damageto the apices of adjacent teeth, perforation of
the maxillary sinus and damage to the mental nerves. The
site between the premolar and canine teeth may exhibit
crowding, precluding its use in some cases. At the same
time, the site of soft tissue incision and point of bony
insertion may be subjected to postoperative infection. The
intermaxillary screwsmay not also besuitablefor useinthe
treatment of mandibular fracturesin paediatric patients as
their placement may compromise the permanent tooth
germs. Technically, thistechnique has somelimitations as
well. As there are less number of anchor points for the
application of intermaxillary fixation andtraction, thismay
contribute to less control of the force vectors when elastic
tractionisapplied. At thesametime, thistechnique may not
be suitable for more extensive or complex fractures
involving the maxilla and mandible. It has no place in the
treatment of dentoalveolar fractures, in which aternative
methods of immobilisation are required. However, as
illustrated in thefirst case, acombination of screwsin the
intact maxilla and arch bar wiring for the mandibular
fracturemay beusedto good effect. Theuse of thesescrews
may also not be suitablein patientswith certain dentofacial
presentations, for example, inseverebimaxillary protrusion
of thejaws, astheapplication of intermaxillary fixationand
traction may be difficult and damaging to the gingival
tissue and alveolar mucosa. An important point to noteis
also thefact that the application of the screwsis costly and
should be taken into account when deciding on the type of
intermaxillary fixation.

Conclusion

The technique of using intermaxillary screwsto achieve
intermaxillary fixation and traction for the treatment of
mandibular fracturesisatime-savingandtechnically smple
procedure. It hasaplaceinthedefinitive care of the patient
who has sustained fractures of the mandible. However,
careful case selection is needed to ensure successful
treatment outcomes.
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