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Abstract
Purpose: Intermaxillary fixation (IMF) is routinely done in the treatment of the patients with
maxillofacial injuries. Traditional methods like Erich arch bars and eyelet wires are most commonly used
for achieving IMF. Since 1989, IMF using intraoral self-drilling IMF screws has been introduced for
treatment of mandibular fractures. The aim of this study was to compare the efficacy and potential
complications associated with Self-drill IMF screws v/s Erich arch bars in the management of mandibular
fractures.
Methods: After obtaining consent, the procedure were explained to the patient and each of the patients
who met the inclusion criteria of the present study were randomly selected. Preoperatively all required
investigations were done, fitness opinion for surgery was obtained and surgical procedure was carried out
under local anaesthesia. The parameters considered were duration of the procedure, potential
complications, stability of the fixation devices, oral hygiene status and patient acceptance during IMF
with Self-drill IMF screws and Erich arch bars.
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Introduction
Maxillomandibular fixation (MMF) is a basic and fundamental principle in the management
and treatment of the maxillofacial trauma patient. MMF serves as a cornerstone of
maxillofacial reconstruction, providing a stable base from which facial form and function can
be restored [1] The arch bar has been the mainstay for the management of maxillo-mandibular
bony injuries since World War I [2]. The originators of this method, Sauer in Germany and
Gilmer in the United States used an ordinary round bar that was ligated to the teeth with brass
ligature wires. Blair and Ivy’s modification was a bar flattened on one side that was about 2
mm in width to conform better to the teeth and provide greater stability [2] The successful
treatment of mandibular fractures depends on fracture site reduction, restoration of normal
masticatory jaw stability, and obtaining normal dental occlusion. In the open reduction and
internal fixation of mandibular fractures, arch bars (such as Erich arch bars) can be used for
placing the patient in temporary maxillomandibular fixation (MMF); hence, ensuring proper
dental occlusion before fracture reduction. The application of arch bars with the requisite
passage of circumdental wires, increases the chance of skin punctures and of blood-borne
disease transmission [3] This can increase the risk of immunodeficiency virus (HIV) and
hepatitis B virus (HBV) transmission to the surgeon. The use of intraoral cortical bone screw
fixation (ICBSF), as an alternative to arch bars in achieving MMF, has been described as a
definitive treatment modality for mandibular fracture repair. The described advantages of
ICBSF over traditional arch bar placement include:
1. Decreased risk of percutaneous wire and mucosal punctures and disease transmission risk
to surgeon and patient alike.
2. Significant intraoperative savings in time and cost. ICBSF can be placed and removed in
less than 15 minutes, whereas arch placement can take 45 to 100 minutes for placement
and removal.
3. Ease of application with acceptable proper occlusion attainment [3]
Rowe and Killey originally had the opinion that the period of immobilization should be four
weeks in children, six in adults, and eight weeks in the elderly [12]
Killey’s texts advocated a shorter immobilization period: 3-4 weeks for children, five weeks
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for adults, and 6-7 weeks for older patients [13]
Different methods have been used for intermaxillary fixation
including custom-made arch bars, eyelet wires, and
Schuchardt arch-shaped splints made of metal and acrylic
(Schuchardt and Metz 1966). Wires tightened during the
application of arch bars around the teeth may cause Ischemic
necrosis of the mucosa and the periodontal membrane and if
damage is extensive, tooth loss may result (Wilson and
Hohmann1976). Recently, self-tapping IMF screws have been
advocated for intermaxillary fixation (Jones 1999). Selftapping /self-drilling IMF screws are quick and easy to use
and greatly shorten the operating time to achieve
maxillomandibular fixation.
They are relatively inexpensive and reduce the risk of needle
stick type injuries associated with wires. There is also no
trauma to gingival margins and gingival health is easier to
maintain as compared to arch bars or eyelets.
Therefore the present study aims to compare the two methods
of IMF namely, Self-Drilling screws and Erich arch bar, with
each other.
Materials and Methods
Study Design: The study design will be a prospective clinical
study. Forty patients will be divided into Two Groups of
twenty patients in each group: Group A- Self Drilling Screws used.
Group B- Erich Arch Bars used.
Sampling Method: Convenient sampling method will be
used to select the sample group as per the inclusion and
exclusion criteria after obtaining the required consent.
Sample Size: in our study we will take a sample size of 40
cases.
Method of Study
Preoperative evaluation
The clinical evaluation considering the age, sex, facial
symmetry, integrity of mandibular arch form, degree of
mobility of fractured ends, movements of mandible, and
occlusion was conducted before the surgery. The preoperative panoramic radiographs were used to confirm the
isolated fracture, to locate the site of fracture and for postoperative comparison.
Surgical procedure
After obtaining consent, the procedures were explained to the
patient and each of the patients who met the above said
criteria were randomly selected. Preoperatively all required
investigations were done, fitness opinion for surgery was
obtained.
Surgical technique in fixation of Self Drilling screws
Procedure was done under all aseptic precautions. All the
patients were injected with 2% lignocaine hydrochloride with
adrenaline in 1:100,000 concentrations (Biocaine-ADR 2%)
for full mouth block. Self -drilling IMF screws of 2mm
diameter and 12-14 mm were placed after drilling a hole using
a 1.5 mm drill bit at the junction of attached mucosa and
reflected mucosa with one screw in each quadrant. Stability
was checked and 26 gauge stainless steel wire was inserted
through the cross holes provided in the screws and occlusion
was established. Maxillo mandibular fixation was attained by
tightening the wire by twisting the wire.

Surgical technique in fixation of Erich’s arch bar
Procedure was done under all aseptic precautions. All the
patients were injected with 2% lignocaine hydrochloride with
adrenaline in 1:100,000 concentrations (Biocaine-ADR 2%)
for full mouth block. Patients received inter-maxillary fixation
with arch bars, using “Dentaurum” Erich arch bars and 26
gauge stainless steel wire. Arch bar should be cut to the
required length and bent to the correct shape before starting
the operation. 26 gauge pre stretched 18-8 stainless steel was
taken. Arch bar was placed in position, upper bars hook
should be facing up and lower bars hook should be facing
down and secured in position by wiring it to the necks of the
tooth from 1st molar to 1st molar in both arches. Wiring is
done in such a way that, the wire is passed from the mesial
surface of the tooth to lingual side and back on the buccal side
from distal surface of the tooth, one end of wire is above the
bar and one end is below. Each wire passed over the bar
mesially, around the tooth, and under the bar distally, before
the ends were twisted together in clockwise direction so bar is
attached securely and firmly to the neck of teeth on buccal
surface of arch. Inter maxillary fixation was attained by
elastics or wiring.
Clinical Evaluation
Post-operative follow ups were done at 1 week, after 2 weeks
and after 4 weeks. During the follow up visits again the
clinical evaluation was conducted considering iatrogenic
injury to adjacent teeth, the wound healing, presence/ absence
of mobility at the fractured ends, integrity of mandibular arch
form, occlusion, stability of the devices and patient oral
hygiene graded as good, fair and poor.
Self-drill IMF screws and Erich arch bar were retrieved after
4th post-operative week in the out patient department under
local anaesthesia.
Results
Frequency distribution among study group; 20 with self-drill
screws (50%) and 20 with Erich arch bar (50%). Mean age
distribution among study group ranging between 18 to 55
years with a mean age of 32.4 ± 10.770 for Erich arch bar and
18 to 54 years with a mean age of 31.0 ± 13.129 for Self-drill
screws. Gender distribution among group A and group B
patients; 17 were male (85%) and 3 were female (15%) in
Erich arch bar group and 12 were male (60%) and 8 were
female (40%) in Self-drill screws group. Distribution of
isolated mandibular fractures sites among study group; 5 were
at angle (12.5%), 5 were at body (12.5%), 5 were at para
symphysis (12.5%), 4 were at angle and para symphysis
(10.0%), 4 were at body and condyle (10.0%), 4 were at
condyle (10.0%), 4 were at condyle and para symphysis
(10.0%), 4 were at subcondylar and para symphysis (10.0%),
2 were body and angle (5.0%), 2 were at symphysis (5%) and
1 at body and para symphysis (2.5%). Time taken to perform
the procedure between two study groups; the time taken
ranged from 90 to 110 min with mean time of 102.8 min for
Erich arch bar group and 20 to 30 min with mean time of 22.5
min for Self-drill screws group. Iatrogenic injury to the
patients between two study groups- 3 root perforation injury
seen in self-drill screws group (15%) and no iatrogenic injury
seen in Erich arch bar group (0.0%). Stability of the fixation
devices between two study groups- Self-drill screws and Erich
arch bars were checked for stability after first post-operative
week and forth post-operative week. The stability was
adequate in both the groups after first post-operative (100%).
After forth post-operative week; in self-drill screws group,
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stability was adequate in 70% of the patients and inadequate
in 30% of the patients while in Erich arch bars group, stability
was adequate in 80% of the patients and inadequate in 20% of
the patients. Oral hygiene status of patients pre and post
operatively- in Erich arch bar group, 11 patients were with
poor oral hygiene (55.0%) and 9 patients were with fair oral
hygiene (45%) while in Self-drill screws group, 7 patients
were with poor oral hygiene (35%) and 13 patients were with
fair oral hygiene (65%), pre operatively. Post-operatively, in
Erich arch bar group, 12 patients had fair oral hygiene (60%)
and 8 patients had good oral hygiene (40%) while in Self-drill
screws group, 5 patients had fair oral hygiene (25%) and 15
patients had good oral hygiene (75%).

Case 1

Fig 4: Shows Pre -Operative Facial Profile.

Fig 1: Armamentarium For Inter Maxillary Fixation
Fig 5: Pre-Op Right Parasymphysis and Left Condyle Fracture

Fig 2: Self Drilling Screws

Fig 6: Pre-Op Opg

Fig 3: Erich Arch Bar
Fig 7: Post-Operative Placement Of Self Drilling Screws
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Case-2

Case-3

Fig 8: Shows Pre -Operative Facial Profile
Fig 12: Shows Pre -Operative Facial Profile.

Fig 9: Pre-Op Right Parasymphysis Fracture And Left Angle
Fracture
Fig 13: Pre-Op Left Angle and Bilateral Condylar Fracture

Fig 10: Pre-op OPG
Fig 14: Pre-Op Opg

Fig 15: post-operative placement of self-drilling screws
Fig 11: Post-Operative Placement of Erich Arch Bar
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Case 4

Fig 20: Showing Major Contact Of The Root With Screw Hole

Fig 16: Shows Pre -Operative Facial Profile.

Fig 21: Showing Minor Contact Of The Root With Screw Hole

Fig 17: Pre-Op Left Angle and Right Para Symphysis Fracture

Fig 22: Showing Minor Contact of The Root With Screw
Hole

Fig 18: PRE-OP OPG

Fig 23: Showing Malocclusion In Self Drill Screws Patient After
Removal

Fig 19: Post-Operative Placement of Erich Arch Bar

Conclusion
The application of arch bars and insertion of wires in the
interdental spaces increase the chance of accidental skin
puncture, hence increasing the chance of transmission of HIV
and viral hepatitis. Intermaxillary fixation with Self-drill IMF
screws is safe and effective method as compared to the
conventional Erich arch bars in the treatment of mandibular
fractures. Although both the techniques offer- good temporary
intermaxillary fixation to check occlusion and postoperatively
for intermaxillary fixation, Self- drill IMF screws reduces the
operating time (Mean time taken - 22.5 min). Maintenance of
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oral hygiene and patient acceptance was good
screws as compared to arch bar. The results of
shows it is advantageous to use Self-drilling IMF
treatment of mandibular fractures and extend
treatment of other facial fractures.

with IMF
this study
screws for
it to the
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