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Abstract-

Aim- To compare the inter-maxillary fixation screws and erich arch bar in maxilla-mandibular fixation in
mandibular fractures. Materials and Method- A total number of 60 patients were selected for evaluation of
statistically relevant data.

Mandibular fracture patients were randomly divided into two groups after clinical examination and radiographic
evaluation- Groupl: Maxillo mandibular fixation using erich's arch bar in 30patients; Group Il: Maxillo-
mandibular fixation using MMF screws in 30patients. Erich's arch bar-All the procedure in placing the dental
arch bar was performed under local anaesthesia with their respective nerve blocks. IMF screws-Placement of
inter maxillary screws was done under Local infiltration. Maxillo-mandibular fixation will be achieved by using
titanium maxillo-mandibullar fixation screws. Total number of screws used were 4 in each patient of
Group2.After achieving appropriate Anaesthesia stab incision was given on required site and holes were drilled.

Placement of the screw: Between canines and premolars; BetweenanpremoIars and molars. The oral hygiene
and glove perforation was calculated using indices and scoring critera. The results were analyzed using
descriptive statistics and making Comparisons between two treatment procedures, with respect to various
parameters. Discrete (categorical) data were summarized as in proportions and percentages (%) and Mean £SD
(standard deviation).

Results- According to unpaired t-test the mean Time taken in placement of Inter-Maxillary fixation screws in
groupie was significantly less than the time Taken in placement of Erich’s arch bar in groupl (p<0.001). Intra-
operative Gingival score in groupl was significantly more than the group 11(p=0.007).

Conclusion- Inter-maxillary fixation with inter-maxillary fixation screws is more superior as compared to Erich
arch bar in the treatment of mandibular fractures. Inter-maxillary fixation screws require less operating time in
placement and removal as compared to erich arch bar.Inter-maxillary fixation screws are associated with good
maintenance of oral hygiene better gingival health, less trauma to the periodontium and good patient acceptance
as compared to arch bars.
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Introduction-

Facial injuries are increasingly common in modern
society. There is an increase risk in incidence of
maxillofacial injuries with a change in the life style
and mode of transport over the past few years
which has resulted in a change of type, mechanism
and severity of injury. There has been an
improvement in management techniques with
better understanding of material and biomechanics.
A fracture is a disruption in the continuity of a bone
stressed beyond its elastics modulus, with the
formation or two or more fragments. The type of
fracture produced by an injury depends partly on
the magnitude, direction of the force, the age of the
patient and the presence of pathology if any.
Traditionally fractures are classified by?:

The relation of fracture to the site of impact: Direct
or indirect fracture
e Completeness: Complete or incomplete
e Mechanism: Bending fracture, torsion fracture
,Shear fracture, countercoup fracture, Avulsion
fracture, burst fractureSite
¢ Displacement
e Number of fragments: Single, multiple , or
communited fracture
Traditionally, closed reduction and open reduction
internal fixation with wire osteosynthesis have
required an average of 6 weeks of immobilization
by maxillo-mandibular fixation (MMF) for
satisfactory healing. Difficulties associated with
this extended period of immobilization include
airway problems, poor nutrition, weight loss, poor
hygiene, phonation difficulties, insomnia, social
inconvenience, patient discomfort, work loss, and
difficulty in recovering normal range of jaw
function. Open reduction and internal fixation
using rigid and semi-rigid devices is a definite
advancement over closed reduction with inter-
maxillary fixation, however achieving and holding
the occlusion during internal fixation is still done
using indirect techniques. Inter-maxillary fixation
screws provide an alternative to tooth-borne
indirect fixation using direct wires or arch bars.

Materials And Method-

Patients who reported to Department of Oral and
Maxillofacial Surgery, Career Post Graduate
Institute of Dental Sciences and Hospital,
Lucknow with mandibular fracture were included
in the study. A total number of 60 patients were
selected for evaluation of statistically relevant
data.

Mandibular fracture patients were randomly
divided into two groups after clinical examination
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and radiographic evaluation.

e Group I: Maxillo-mandibular fixation using
erich's arch bar in 30 patients

e Group II: Maxillo-mandibular fixation using
MMF screws in 30 patients

Inclusion Criteria

e Mandibular fracture which requires primary
stabilization followed by closed or open reduction
internal fixation.

Exclusion Criteria

e Alveolar Process fracture in maxilla and
mandible

e Presence of mixed dentition and unerupted
permanent teeth

o Severe displaced fracture

e Patient having respiratory problem

e Patient with maxillary fractures along with
mandibular fractures

Thorough clinical and radiological and lab
evaluation of the patients were done to identify any
criteria which would exclude the patients from the
study and additionally the fitness of the patient to
undergo the procedure.

Radiographic Techniques
¢ Conventional Radiography Digital OPG
e Specialized Radiography CT-Scan

Method Anaesthesia

Erich's arch bar- All the procedure in placing the
dental arch bar was performed under local
anaesthesia with their respective nerve blocks.

IMF screws- Placement of inter-maxillary screws
was done under Local infiltration. Maxillo-
mandibular fixation will be achieved by using
titanium maxillo-mandibullar fixation screws.
Total numbers of screws used were 4 in each
patient of Group 2. After achieving appropriate
anaesthesia stab incision was given on required site
and holes were drilled.

Placement of the screw:
e Between canines and premolars.
e Between 2" premolars and molars.

Oral hygiene Calculation

Oral hygiene was calculated in this study on basis
of Green and Vermillion (1964) Simplified Oral
Hygiene Index.

In this study, we evaluated oral hygiene pre-
operatively and postoperatively i.e. after
removal of arch bar and IMF screws.
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e Six surfaces were examined for the OHI-S is
selected from four posterior and two anterior
teeth.

e In the posterior portion of the dentition, the first
fully erupted tooth distal to the second biscuspid
(15), usually first molar (16) but sometimes the
second molar (17) or third molar (18), is
examined. The buccal surfaces of the selected
upper molars and the lingual surfaces of the
selected lower molars were inspected.

e In the anterior portion of the mouth, the labial
surfaces of the upper right (11) and the lower left
central inscisors (31) are scored. In the absence
of either of these anterior teeth, the central incisor
(21 or 41 respectively) on the opposite side of the
midline is titted.

Criteria for classifying Debris
Scores [Criteria

0 No debris or stains present

1 Soft debris covering not more than one third of the
tooth surface, or presence of the extrinsic stains
without other debris regardless of surface area
covered.
2 Soft debris covering more than one- third, but not
more than two- thirds of the exposed tooth surfaces
3 Soft debris covering more than two thirds of the
exposed tooth surface

Debris Index = (The total of the upper and
lower buccal- scores) + (The total of the upper
and lower lingual-scores)/(The number of
segments scored).

Criteria for classifying Calculus
Scores [Criteria

0 |No calculus present

1 Supra gingival calculus covering not more than
third of the exposed tooth surface.
2 Supragingival calculus covering more than one
third but not more than two thirds of the exposed
tooth surface or the presence of individual flecks of
sub-gingival calculus around the cervical portion of
the tooth or both.
3 Supragingival calculus covering more than two
third of the exposed tooth surface or a continuos
heavy band of subgingival calculus around the
cervical portion of the tooth or both.

Calculus Index = (The total of the upper and
lower buccal- scores) + (The total of the upper
and lower lingual-scores) / (The number of
segments scored).

The average individual or group debris and
calculus scores are combined to obtain Oral
Hygiene Index, as follows.

Oral Hygiene Index= Debris Index+ Plagque Index
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e Calculation of glove perforation technique
All the gloves were collected postoperatively and
tested for perforation using water insufflation.
Subjective testing of the outer and inner gloves was
performed by insufflating the gloves with
approximately 500 ml of lukewarm tap water. Each
glove had the cuff end twisted close and gentle
pressure applied to the palm and individual fingers.
All evaluations for punctures were done by one
examiner.

The results were analyzed using descriptive
statistics and making comparisons between two
treatment procedures, with respect to various
parameters. Discrete (categorical) data were
summarized as in proportions and percentages (%)
and Mean + SD (standard deviation).

Results-
Table 1: Distribution of Patients according to
Treatment Groups

Group Description No. | %
Group | Maxillo-mandibular fixation | 30 [50.0%
using erich's arch bar
Group 1l Maxillo-mandibular fixation | 30 |50.0%
using MMF screws

The Fracture patients were randomly divided into
two groups of 30 each after clinical examination
and radiographic evaluation. The groups were:
Groupl: Maxillo-mandibular fixation using erich's
arch bar Group2: Maxillo-mandibular fixation
using MMF screws.

Table 2: Age Distribution of Patients

Parameter |Group [Mean [SD [t-value |p-value
IAge Group | [24.87 9.00 |-1.833 [0.072
Group I1 [29.10  8.88

The mean age of patients in group | was
24.87+9.00 years. While the mean age of patients
in group Il was 29.10+8.88 years. According to
unpaired student’s t-test no significant difference
(p=0.072) in mean ages was found between the
patients under the two groups. So the two groups
were comparable in relation to the age of patients.

Distribution of Patients

The male/female ratio of patients under the group
I was 96.7: 3.3. While the male/female ratio of
patients under the group Il was 90.0: 10.0.

According to Chi square test no significant
difference (p=0.301) in male/female ratio was
found between the patients under the two
techniques. So the two techniques were
comparable in relation to the sex of patients.
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Table 3: Pre-Operative Assessment of Patients Attributes

Variable Status Group | Group Il Total Chi sq p-value
Absent No. 11 9 20
Swelling % 36.7% 30.0% 33.3% 0.300 0.584
Present No. 19 21 40
% 63.3% 70.0% 66.7%
Absent No. 16 22 38
Soft Tissue Injury % 53.3% 73.3% 63.3% 2.584 0.108
Present No. 14 8 22
% 46.7% 26.7% 36.7%
Parasthesia Absent No. 30 30 60 NA NA
% 100.0% 100.0% 100.0%
Infection Absent No. 30 30 60 NA NA
% 100.0% 100.0% 100.0%
Absent No. 14 10 24
Fracture Mobility % 46.7% 33.3% 40.0% 1111 0.292
Present No. 16 20 36
% 53.3% 66.7% 60.0%
Fracture Absent No. 16 26 42 7.937 0.005
Displacement % 53.3% 86.7% 70.0%
Present No. 14 4 18
% 46.7% 13.3% 30.0%
Absent No. 24 22 46
Teeth in Line of Fracture % 80.0% 73.3% 76.7% 0.373 0.542
Present No. 6 8 14
% 20.0% 26.7% 23.3%
Total No. 30 30 60
% 100.0% 100.0% 100.0%
On Pre-Operative  Assessment of Patients On comparing the No. of Fractures between the

Attributes it was found that the swelling was
present in 63.3% of patients in group | and 70.0%
of patients in group Il. There was no significant
difference in swelling proportion between the
groups (p=0.584).

Soft Tissue Injury was present in 46.7% of patients
in group | and 26.7% of patients in group Il. There
was no significant difference in Soft Tissue Injury
proportion between the groups (p=0.108).

No parasthesia was present in any patient of any
group in this study. No infection was present in any
patient of any group in this study.

Fracture Mobility was present in 53.3% of patients
in group | and 66.7% of patients in group Il. There
was no significant difference in Fracture mobility
proportion between the groups (p=0.292).
Fracture Displacement was present in 46.7% of
patients in group | and 13.3% of patients in group
Il. So there was significant difference in Fracture
Displacement proportion between the groups
(p=0.005).

Teeth in Line of Fracture were present in 20.0% of
patients in group | and 26.7% of patients in group
I1. There was no significant difference in Teeth in
Line of Fracture proportion between the groups
(p=0.542).

Table 4: Intergroup Comparison of No. of
Fractures between the Two Groups

Parameter |Group Mean |SD ft-value
No. of|Groupl [1.97 [0.76
fracture Group Il 153 |0.63 |2.397

p-value

0.020
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Two groups, it was seen that the mean No. of
fractures in patients of group | was 1.97+0.76 and
the mean no. of fractures in patients of group Il was
1.53+0.63. According to unpaired t-test the mean
no. of fractures in group | was significantly more
than the group Il (p=0.020)

Table 5: Intergroup Comparison of Mouth
Opening between the Two Groups

Parameter Group [Mean [SD ft-value [p-value
Mouth Group | [19.83 ©4.35
Opening (mm) |Group Il [17.87 [3.66 [1.894  |0.063

On comparing the Mouth opening between the
Two groups, it was seen that the mean Mouth
opening in patients of group | was 19.83+4.35 mm
and the mean Mouth opening in patients of group
Il was 17.87+3.66 mm. According to unpaired t-
test the difference in mean Mouth opening between
the two groups was not significant (p=0.063)

Table 6: Intergroup Comparison of Duration of
placement of Erich's Arch Bar between the Two

Groups

Parameter Group |[Mean |SD t-value |p-value
Duration of |Group | [73.20 [10.40

placement Group Il {18.07 3.80 [27.260 [<0.001
of Erich's Arch

Bar(Min)

On comparing the duration of placement of Erich's
Arch Bars and Inter- maxillary fixation screws
between the two groups, it was seen that the mean
time taken in placement of Erich's Arch Bar in
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patients of group I was 73.20+ 10.40 mins and the
mean Time taken in placement of Inter- maxillary
fixation screws in patients of group Il was 18.07+
3.80 mins.

According to unpaired t-test the mean Time taken
in placement of Inter-maxillary fixation screws in
group Il was significantly less than the time taken
in placement of Erich’s arch bar in group I
(p<0.001).

Table 7: Intergroup Comparison of Intra-operative
Gingival Health between the Two Groups
Parameter |Group Mean |SD ft-value |p-value
Gingival Group | 2.17 |0.99 [2.801  [0.007
Score Group Il  |1.53 |0.78

On comparing the Intra-operative Gingival score
between the two groups, it was seen that the mean
Intra-operative Gingival score in patients of group
| was 2.17+0.99 and the mean Intra-operative
Gingival score in patients of group Il was
1.53+0.78.

According to unpaired t-test the mean Intra-
operative Gingival score in group | was
significantly more than the group Il (p=0.007)

Table 8: Intergroup Comparison of Patient
Comfort During Placement between the Two
Groups

Parameter |Group |Mean |SD t-value |p-value

Pt Comfort |Group | 60.93% [25.07%
During Group 11 [81.80% [13.14% [-4.037 [<0.001

Placement

On comparing the Patient comfort between the two
groups, it was seen that the mean Patient comfort
in patients of group | was 60.93+25.07% and the
mean Patient comfort in patients of group Il was
81.80+13.14%. According to unpaired t-test the
mean Patient comfort in group Il was significantly
more than the group | (p<0.001)

Table 9: Intergroup Comparison of No. of
Puncture in Gloves between the Two Groups

Parameter Group |Mean |SD [t-value |p-value
No.of Puncture|Group | [1.97 [1.59
in Gloves Group 1110.32  |0.55 [5.204  |<0.001

On comparing the No. of Puncture in Gloves
between the Two groups, it was seen that the mean
No. of Puncture in Gloves of group | was
1.97+1.59 and the mean No. of Puncture in Gloves
of group 11 was 0.32+0.55.

Eur. Chem. Bull. 2023, 12(Special Issue 5), 5755 - 5767
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According to unpaired t-test the mean No. of
Puncture in Gloves in group | was significantly
more than the group 11 (p<0.001)

Table 10: Intergroup Comparison of Time taken in
removal of Erich's Arch Bar between the Two
Groups

Parameter Group [Mean [SD ft-value [p-value
Time taken in|Group| [22.42 14.46
removal of arch|Group Il 6.48 [1.48 [18.595 [<0.001
bar (minutes)

On comparing the Time taken in removal of Erich's
Arch Bars and Inter- maxillary fixation screws
between the two groups, it was seen that the mean
time taken in removal of Erich's Arch Bar in group
| was 22.42+4.46 mins and the mean Time taken in
removal of Inter-maxillary fixation screws in
group Il was 6.48+1.48 mins.

According to unpaired t- test the mean Time taken
in removal of Inter-maxillary fixation screws in
group Il was significantly less than the time taken
in removal of Erich’s arch bar in group I (p<0.001).

Table 11: Intergroup Comparison of Post-
operative Gingival Health between the Two
Groups

Parameter |Group Mean |SD f-value |p-value
Gingival Group| [2.86 [1.07 [3.781  |<0.001
Health Score |Group Il [1.95 |0.77

On comparing the Post-operative Gingival score
between the Two groups, it was seen that the mean
Post-operative Gingival score in patients of group
| was 2.86+1.07 and the mean Post-operative
Gingival score in patients of group Il was
1.95+0.77.

According to unpaired t-test the mean Post-
operative Gingival score in group | was
significantly more than the group Il (p<0.001)

Table 12: Intergroup Comparison of Patient
Comfort During Removal between the Two
Groups

Parameter |Group |Mean |SD t-value |p-value
Pt Comfort |Group | [71.60% [12.36%

During Group 11 [82.00% [10.01% [-3.583 [0.001
Removal

On comparing the Patient comfort during removal
between the two groups, it was seen that the mean
Patient comfort during removal in patients of
group | was 71.60+12.36% and the mean Patient
comfort during removal in patients of group Il was
82.00+10.01%. According to unpaired t-test the
mean Patient comfort during removal in group Il
was significantly more than the group I (p=0.001)
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Table 13: Intergroup Comparison of Occlusion Status between the Two Groups

Time Occlusion Group | Group 1l Total Chi sq p-value
Absent No. 1 0 1
% 3.3% .0% 1.7%
Pre Op. Deranged No. 28 30 58 4.286 0.232
% 93.3% 100.0% 96.7%
Not Present No. 1 0 1
% 3.3% .0% 1.7%
Post Op. Achieved No. 30 30 60 NA NA
% 100.0% 100.0% 100.0%
Total No. 30 30 60
% 100.0% 100.0% 100.0%

On comparing Occlusion Status between the
groups, it was found that the pre operatively
occlusion was deranged in 93.3% cases of group |
and 100% cases of group Il. No significant

difference in Occlusion Status proportion was seen
between the groups (p=0.232).

Post operatively occlusion achieved in all the
cases.

Table 14: Intergroup Comparison of Oral Hygiene between the Two Groups

Time Oral Hygiene Group | Group Il Total Chi sq p- value
Poor No. 10 6 16
% 33.3% 20.0% 26.7%
Fair No. 12 12 24
Pre. Op % 40.0% 40.0% 40.0% 1.800 0.407
Good No. 8 12 20
% 26.7% 40.0% 33.3%
Poor No. 10 6 16
% 33.3% 20.0% 26.7%
Fair No. 12 12 24
Intra Op. % 40.0% 40.0% 40.0% 1.800 0.407
Good No. 8 12 20
% 26.7% 40.0% 33.3%
No. 18 6 24
Poor % 60.0% 20.0% 40.0%
Fair No. 10 12 22
Post Op. % 33.3% 40.0% 36.7% 13.325 0.001
Good No. 2 12 14
% 6.7% 40.0% 23.3%
Total No. 30 30 60
% 100.0% 100.0% 100.0%

On comparing Oral Hygiene Status between the
groups, it was found that the pre operatively Oral
Hygiene was good in 26.7% cases of group | and
40% cases of group Il. No significant difference in
Oral Hygiene proportion status was seen between
the groups (p=0.407).

Intra operatively again Oral Hygiene was good in
26.7% cases of group | and 40% cases of group 1.

No significant difference in Oral Hygiene
proportion status was seen between the groups
(p=0.407).

Post operatively Oral Hygiene was good in 6.7%
cases of group | and 40% cases of group Il. A
significant difference in Oral Hygiene proportion
status was seen between the groups (p=0.001).

Table 15: Intergroup Comparison of Fate of Adjacent teeth/bone surroundings between the Two Groups

Eur. Chem. Bull. 2023, 12(Special Issue 5), 5755 - 5767

Variable Group | | Group Il Total Chisq | p-value
Fate of adjacent teeth Absent No. 29 23 52
% 96.7% 76.7% 86.7% 5.192 0.023
Present No. 1 7 8
% 3.3% 23.3% 13.3%
Fate of bone surrounding the Absent No. 30 29 59
screw (bone loss, infection) % 100.0% | 96.7% 98.3%
No. 0 1 1
Present % 0% 3.3% 1.7% 1.017 0.313
Total No. 30 30 60
% 100.0% | 100.0% 100.0%
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On comparing Fate of Adjacent teeth/bone
surroundings between the Two Groups, it was
found that the Fate of adjacent teeth was present in
3.3% cases of group I and 23.3% cases of group I1.
A significant difference in proportion of fate of
adjacent teeth was seen between the groups
(p=0.023).

Section A-Research Paper

It was found that the fate of bone surrounding the
screw (bone loss, infection) was present in none of
cases of group | but 3.3% cases of group II.

However no significant difference in proportion of
fate of bone surrounding the screw was seen
between the groups (p=0.313).

Table 16: Intergroup Comparison of Instrumental Problems between the Two Groups

On comparing the instrumental problems between
the Two Groups, it was found that the:

Needle stick injury was present in 60.0% cases of
group | and 26.7% cases of group Il. A significant
difference in proportion of needle stick injury was
found between the groups (p=0.009).

Ease of operator was good in 53.3% of cases of
group | & Il both. A significant difference in
proportion of ease of operator was found between

Variable Group | |Group Il | Total |Chisqg | p-value
Absent No. 12 22 34
Needle Stick Injury % 40.0% | 73.3% | 56.7% | 6.787 0.009
Present No. 18 8 26
% 60.0% | 26.7% | 43.3%
Poor No. 1 3 4
% 3.3% 10.0% 6.7%
Ease of Operator Fair No. 13 11 24 1.167 0.558
% 43.3% | 36.7% | 40.0%
Good No. 16 16 32
% 53.3% | 53.3% | 53.3%
Absent No. 30 20 50
Hardware failure % 100.0% | 66.7% | 83.3% |12.000 0.001
Present No. 0 10 10
% .0% 33.3% | 16.7%
Absent No. 0 0 30
Double gloving % 0% 0% 50.0%
Present No. 30 30 60
% 100.0% | 100% | 100.0%
Total No. 30 30 60
% 100.0% | 100.0% | 100.0%

the groups (p=0.558).

Hardware failure was seen in nil cases of group |
but 33.3% cases of group Il. A significant
difference in proportion of hardware failure was
found between the groups (p=0.001).

Double gloving in arch bar was present in 100% in
both the groups. There is no significant difference
in double gloving.

Table 17: Intergroup Comparison of Patient Acceptance between the Two Groups

Patient Acceptance| Group | | Group Il | Total | Chisq | p-value
Poor No. 9 0 9
% 30.0% .0% 15.0%
Fair No. 14 12 26 13.994 | 0.001
% 46.7% 40.0% 43.3%
Good No. 7 18 25
% 23.3% 60.0% 41.7%
Total No. 30 30 60
% 100.0% | 100.0% | 100.0%
On comparing Patient acceptance between the Discussion-

groups, it was found that the good response was
seen in 23.3% cases of group | and 60.0% cases of
group Il. A significant difference in Patient
acceptance was seen between the groups
(p=0.001).

Eur. Chem. Bull. 2023, 12(Special Issue 5), 5755 - 5767

In this study hardware used for the patients in
Group | was Erich's Arch bar and for Group Il was
Inter-maxillary Fixation screw.

In this study, it was found that male female ratio of
patient under the group | was 96.7: 3.3(Male 29,
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Female 1)and group Il ratio was 90:10 (Male 27,
Female 3). The percentage of male is higher than
that of female. This increase in prevalence in male
can be attributed to men having more outdoor
activities and are prone to road traffic accidents,
sport injury, assaults etc. resulting in trauma. There
is no statistically significant difference in both the
group. Our study concurred with findings of
Vartanian et al (2002) who in their study found
that male are more prone to injuries than
females(male=20,female=3)*L,

Hashemi Mahmood et al (2011) also reported that
male ratio is greater than females?.

In our study it was found that mean age in Group |
was 24.87+ 9.00 years. While in Group 11 the mean
age was 29.10 +8.88 years. The difference is not
statistically significant. Incidence of fracture
mandible is highest in third decade of life. Our
study concurs with the findings of B. Van der
Bergh (2015) who in his study stated that there
were no significant differences between these
groups regarding age*. Mean age in their study
was 31.8 years. And hence the two group are
matched for the age of the patient.

On pre-operative assessment of the patients it was
found that the swelling was present in both the
groups (Group A -63.3% and Group B- 70%) and
there was no statistical significance difference in
swelling proportion between the groups.

No pre-operative paraesthesia in facial region and
infection was present in any patient of any group
in this study. As there was no injury to the nerve
reported in the study.

Fracture Displacement was present in 46.7% of
patients in group | and 13.3% in patient group II.
There was a significant difference in fracture
displacement proportion between the groups. Use
of erich arch bar provides better reduction as well
as better occlusion stability in case erich arch bar
than in Inter-maxillary fixation screws.

The mean time required for placement of erich arch
bar was 73.20+

10.40 mins (Group 1) while time required for
placement of IMF screws (Group Il) was 18.07+
3.80 mins. The difference in mean time for
placement is statistically significant. Making it
obvious that the placement of erich arch bar is
significantly more time consuming than placement
of IMF screws. Inter-maxillary fixation screws is a
secure and fast method along with its better
handling than arch bar. These findings concur with
Nandini.G et al (2011) in their study found that
time taken for placement of IMF screw was 8.27+
2.7 mins compared to Erich's arch bar which was
100 mins?., Sahoo et al (2010) observed that the

IMF screws took an average 5 mins for fixation?.
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Quiraishi et al (2016) also reported in their study
that arch bar took more time for placement in
mandibular fracture than IMF screws; mean time
taken was 94.67 mins for ach bar and 15.56 min in
IMF screws*. Satish et al(2014) also concluded
that that the time taken in placing the IMF screws
for achieving Intermaxillary fixation was 16.3
mins®,

Comfort scale proposed by Chhabra et al (2013)
was used to evaluate patients comfort during
placement of erich arch bar and IMF screws®. On
conversion to numerical values we found that in
our study that the mean patient comfort in group |
was 60.93+25.07% and in group Il was
81.80+£13.14%. The difference in these two
comfort score was found to be statistically
significant. H.G. West (2013) reported that pain
and patient comfort during inter-maxillary fixation
was good in patients which underwent for IMF
screws®, M. Alves Jr et al (2012) also stated that
IMF screws were well tolerated by his patients in
their study?’. Our study also concurred with study
of Qureshi et al(2016) in which patient acceptance
was good in 21 cases of Inter-maxillary fixation
screws compared to patients of second group who
received arch bar placement®. Chandan et
al(2010) also reported in their study that patient
who received Erich's arch bar had more discomfort
than resin bonded arch bar®. Mehta et al (2014)
evaluated the comfort level in 10 patients who
underwent inter-maxillary fixation using inter-
maxillary fixation and found that patient comfort
was in between good and moderate; no patients
were classified under 'difficult' category.®” Hence
the findings of study suggests, under L.A. process
of placement of IMF-screws is faster and more
comfortable to the patient as against in the
placement of erich arch bar which is more time
consuming and uncomfortable to the patient. To
acertain the incidence of glove punctures and
hence the possibility of potential needle sticks
injury to the operators. The gloves used during
procedure in both the groups were evaluated with
water sufflance for puncture. Since double gloving
technique was used in both the groups so two pairs
of gloves were used by the operators in each
patient. The number of punctured glove in group |
was found to be 59 out of which 36 punctures were
in outer gloves and 13 in inner gloves where as in
group |1 total no. of glove puncture was 9 and all
these 9 perforations were in outer gloves whereas
inner glove perforations was found to be negative.
Total gloves perforations was 68 in which 19
perforations were reported in dominant hand and
49 in non-dominant hand. Hence, the incidences of
glove perforations were mostly in non- dominant

hand. Cornelius Peter- Carl (2010) et al found
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lower incidence of glove perforation using IMF
screw with a ratio of 9:1 compared to arch bars®.
Lone.P.A (2015) et al also reported glove
perforation during placement of Erich's arch bar,
they also specified that most common site of glove
for perforation of glove was is the non-dominant
hand®. Inspite of above mentioned literature our
study also concur with Chhabra et al (2013) who
reported that a normal wire twister have a greater
chance of glove perforation i.e 7.6+1.70 than a
pencil wire twister which was 4.01+1.08.°

Needle stick injury was present in 60% cases of
group | and 26.7% cases of group Il. A significant
difference was found between the both groups.
Lone et al (2015) reported that needle stick
injuries were present in their study while placing
arch bar®. Our study concurred with Van den
Bergh et al (2015) who reported that only eight
needle stick injuries occurred in arch bar group
(30.7%) whereas 0% in IMF screws group®. Rai
et al (2014) their study mentioned to overcome this
complication they used dynaplast adhesive tape
over all the finger tips, before wearing the gloves
while performing IMF*. Kumaresan et al (2014)
used custom made finger which are made up of
thermoplastic material of 1Imm thickness to avoid
needle stick injury during inter-maxillary
fixation®. Bhut et al (2015) did not find any
needle stick injuries in their study*. Inter-
maxillary screws are associated with several
advantages one of the advantages is that it
minimizes the risk of needle stick injury to the
operator.

Similarly time taken in removal of erich arch bar
(Group 1) was 22.42+4.46 mins and for removal of
IMF screws (Group Il) was 6.48+ 1.48mins which
was statistically significant. Our studies concurred
with the studies of Vartanian et al (2002) who
reported that average time taken for IMF screws
removal was 15 mins and for arch bar was 45-60
mins't, Mehta et al(2014) also mentioned in their
study that time taken in removing IMF screws was
15.5 mins with a range of 10-20 mins®’. Rai et al
(2011) also concluded that for IMF screws required
less time in removal of IMF screws compared to
arch bars®. In the study it can be concluded that
removal of arch bar is more time consuming than
IMF screws.

On comparing occlusion status between both the
groups it was found that the pre-operatively
occlusion was deranged in 93.3% cases of group A
and 100% cases of group B which shows no
significant difference between both the groups pre-
operatively, and post-operatively occlusion was
achieved in all the cases and there was no
discrepancy in both the groups in our study after
removal of arch bars and IMF screws. Use of Inter-
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maxillary fixation screws provides good occlusal
results in cases of un-displaced or simple fractures.
For comminuted or displaced fractures arch bar
provides better anchorage and gives more occlusal
stability than inter-maxillary fixation screws.
Qureshi et al (2016) reported that there were no
such differences in post-operative occlusion status
in both the groups®. Falci et al (2015) mentioned
in their study that IFS showed no differences
regarding inter-maxillary stability and the
occlusion index after inter-maxillary device
installation“®. West et al (2013) in his study found
that guiding elastics were rarely required in the
post-operative period to control occlusion in ORIF
groups, but in most cases there was accepted
occlusion post-operartively®2. Gordon et al (1995)
rated that 96.6% had normal post-operative
occlusion®, Anwar et al (2013) analysed in their
study that in 90% of the patients, functional
occlusion was restored®. Satish et al (2014)
reported 1 week post-operative malocclusion rate
of 0%, but 1 pateint(8.3%) had to change to arch
bars at 3" day because of a moderately deranged
occlusion.®®

Post-operative gingival health was assessed for
both the groups using Green Vermillion OHI-s
index and it was seen that in gingival score in
patients of Group | was 2.86+ 1.07 where as in
Group Il was 1.95+0.77 which shows that gingival
score in Group | was more statistically significant
than Group Il. Oral hygiene status between the
groups was also compared and it was found that the
pre-operatively and intra operatively there were no
significant differences between both the groups but
post-operative oral hygiene status was good in
6.7% cases of group | and 40% cases of group Il
which showed a significant difference in oral
hygiene proportion. During the period of inter-
maxillary fixation, there was difficulty in
maintaining the oral hygiene, which resulted in
coated tongue, fetid odour, calculus and debris
deposition which has detrimental effect on
periodontium. Advancement in inter-maxillary
fixation in mandibular fracture by the use of inter-
maxillary fixation screws helps to improve
gingival health along with oral hygiene and West
et al (2013) repoerted in their study that gingival
health was not an issue with IMF screws for most
part and experienced that short term gingival
health associated with IMF screws is better than
arch bars. They graded gingival inflammation
using 3-point Likert scale.*? Rai et al (2011) found
that oral hygiene which was measured by plague
index was better in patients with IMF than with
arch bars?. Falci.G.S(2015) et al's result showed
that gingival and plaque index and oral hygeine

status in arch bar group was worst®.
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Lone.P.A.(2015) that in arch bar group there was
collection of food debris and gingival
inflammation and there was difficulty in
maintaining oral hygiene which results in fetid
breath and coated tongue®. Adeyemi et al (2012)
showed that 100% of patients in the study group
had a good oral hygiene compared to control group
i.e. 68.2%%. Our study also concurred with
Nandini et al (2011) who found statistically better
oral hygiene index by Greene and Vermillion, in an
IMFS group compared with an arch bar control
group?.

On comparing fate of adjacent teeth/bone
surrounding the screw between two groups, it was
found that the fate of adjacent teeth was present in
3.3% cases of group | and 23.3 % cases of group 11
which shows a significant difference in proportion
to fate of adjacent teeth between both the groups.
Nandini et al (2011) reported that tooth morbidity
was seen in 30% patient who received arch bar
fixation whereas 0% who received IMF screw
fixation?2. Our study also concurred with Quershi
et al (2016) also mentioned in his study that post-
operative non-vitality characterstics were more
significant in Group that have IMF screws(6 teeth)
compared to Arch bar group(2 teeth).*

A total of 120 screws were placed out of which 1
screw had infection. Pus discharge was seen in
right lower mandibular premolar region. It was
found that the bone surrounding the screw (bone
loss, infection) was in Group Il was 3.3%.
However there was no significant difference in
proportion to fate of bone surrounding the screw
was seen between the groups (p=0.313). Infection
may be due to improper sterilization techniques or
due to thermal necrosis(caused due to overheating
of drill). Our study also concurred with Vartanian
et al (2002) et al which showed no incidence of
post-operative bleeding or infection in relation to
cortical bone screw placement and removal'.
Coburn et al (2002) reported that out of their 5
case report 1 case showed a interproximal bone
resorption, the place where IMF screw was
positioned also mentioned that, this complication
was because of poor operating technique'?. Satish
et al (2014) in their study found that there was no
incidence of any infection or bone loss*. Nandini
et al (2010) reported that there was no infection
related to IMF screws?,

Ease of operator was good in 53.3% of cases of
both the group. Ease of operator was described in
terms of how comfortable the patient while
performing the procedure. Mehta et al (2014)
graded 'easy' in 8 patients and 'moderate’ in 2
patients while applying IMF screws.’

Hardware failure was seen in 0% cases of group |
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but 33.3% cases (total no. of screw loosening= 10
out of

120) in group Il. Screw loosening can be because
of continued force exerted on the head screw heads
during post-operative period. Improper direction of
the screw placement leads to the loosening of
screw. Bai Zhenxi et al (2015) reported that 11
screws were loosened out of 768 screws*. Rai et
al (2011) study mentioned that screw loosening
was 16.67%2. The reason was due to force of
musculature, which is exerted while the patient is
in maxillo-mandibular fixation or the patients
where the direction of screw is not perpendicular
to the occlusion plane. The percentage of screw
loosening in the study by Coletti et al (2007) was
29%2. Quershi et al (2016) recorded screw
loosening in 3 cases*.

Overall patient acceptance was better from the
time of placement till the time of removal of inter-
maxillary fixation screws than erich arch bars
which underwent inter-maxillary fixation. Patient
acceptance in respect of inter-maxillary fixation
screws and erich arch bars during treatment was
graded as “Good”, “Fair” and “Poor” in this study.
On comparing patient acceptance between the
groups, it was found that only 23.3% of cases (n=7)
and 60% of cases (n=18) in group 1l showed good
response in accepting the hardware during
treatment. No patient was categorised as” poor” in
group Il while in group | 30% of cases (n=9)
showed poor acceptance. Quality of life which
includes ability to carry out daily activities was
better who underwent for inter-maxillary fixation
using inter-maxillary fixation screws. Our study
concurred with study of West et al (2013) reported
that inter-maxillary fixations screws were well
accepted by the patients®2. Alves Jr et al (2012)
also reported in their systemic review that inter-
maxillary fixation screws were well tolerated by
the patents?”.

Conclusion-

> The ultimate goal of treating mandibular
factures is to restore mandibular form and
function to its pre-traumatic state.

» Inter-maxillary fixation is an indispensable
requirement to achieve temporary dental
occlusion during the pre-operative & post-
operative phase of treatments.

» Inter-maxillary fixation with inter-maxillary
fixation screws is more superior as compared to
Erich arch bar in the treatment of mandibular
fractures.

» Inter-maxillary fixation screws require less
operating time in placement and removal as
compared to erich arch bar.
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» Inter-maxillary fixation screws are associated
with good maintenance of oral hygiene better
gingival health, less trauma to the periodontium
and good patient acceptance as compared to
arch bars.

» Inter-maxillary  fixation provides better
occlusal result in simple mandibular fracture
than in multiple or comminuted fracture as in
these fractures it provides limited anchorage.

> Patient as well as operator comfort level is
always better in placing inter-maxillary fixation
screws than in erich arch bar.

» Inter-maxillary fixation screws are more cost
effective than erich arch bar as it reduces the
operating time and minimizes operation theatre
charges.

» One of the disadvantages of inter-maxillary
fixation screws are that they are not indicated
where the function of tension bands and post-
operatively directional tractions are required as
in comminuted mandibular fractures.

» Incidence of glove perforation and needle stick
injuries is significantly less during Inter-
maxillary fixation while using inter- maxillary
SCrews.

> Disadvantages of inter-maxillary screws
include in suitability for long term fixations as
mucosal coverage over the screw, during the
fixation necessitates its perforation for removal
and screw loosening is a feature of long term
usage.

> After this study conclusion can be made that
inter-maxillary fixation screws are more proven
useful technique of inter-maxillary fixation.
This study has a limitation of small sample size
and hence further study with larger sample size
is required to further substantiate results.

References

1. Mukerji R, Mukerji G,McGurk M. Mandibular
fractures:  Historical perspective. British
Journal of Oral and Maxillofacial Surgery
44(2006)222- 228.

2. Coletti DP, Salama A, Caccamese JF., Jr
Application of intermaxillary fixation screws in
maxillofacial trauma. J Oral Maxillofac Surg.
2007;65:1746-50.

3. McGinn JD and Fedok FG. Techniques of
maxillary-mandibular ~ fixation.  Operative
Techniques In Otolaryngology 2008; 19:11722.
22.

4. Cornelius CP, Ehrenfeld M. The use of MMF
screws: surgical technique, indications,
contraindications, and common problems in
review of the literature. Craniomaxillofac

Eur. Chem. Bull. 2023, 12(Special Issue 5), 5755 - 5767

Section A-Research Paper

Trauma Reconstr. 2010;3:55-80.

5. Chandan Sanjay, Shandilya Ramanojam.
Comparative evaluation of the resin bonded
arch bar versus conventional erich arch bar for
intermaxillary fixation. J Maxilofac Oral
Surg.2010 Sep: 9(3): 231-235.

6. Chhabra Naveen, Chhabra Shruti,Thapar
Deepti . Evaluation of two different methods of
arch bar application: A comparative prospectve
study. J Maxilofac Oral Surg(Apr-June 2015)
14(2): 432-440.

7. Hasegawa A, Leake D. Anew arch bar for oral
surgery. Int J Oral Surg. 1981;10:462-4.

8. Arthur G,Berardo N. A simplified technique of
maxillomandibular fixation. J Oral Maxillofac
Surg. 1989;47:1234.

9. Pieper SP, Schimmele SR, Johnson JA, et al: A
prospective study of the efficacy of various
gloving techniques in the application of Erich
arch bars. J Oral Maxillofacial Surg 53:1174,
1995.

10.Gordon KF, Reed JM, Anand VK. Results of
intraoral cortical bone screw fixation technique
for mandibular fractures. Otolaryngol Head
Neck Surg. 1995; 113:248-52.

11.Vartanian AJ, Alvi A. Bone-screw mandible
fixation: an intraoperative alternative to arch
bars. Otolaryngol Head Neck Surg.
2000;123:718-721

12.Coburn DG, Kennedy DW, Hodder SC.
Complications with intermaxillary fixation
screws in the management of fractured
mandibles. Br J Oral Maxillofac Surg. 2002; 40:
241-3.

13.Dimitroulis G. Management of fractured
mandibles without the use of intermaxillary
wire fixation. J Oral Maxillofac Surg. 2002;
60(12):1435-1438. discussion 1439.

14.Terai Haruhiko, Shimahara Masashi.Closed
treatment of  condylar  fractures by
intermaxillary fixation with thermoforming
plates. British Journal of Oral and Maxillofacial
Surgery (2004) 42, 61-63.

15.Fabbroni G, Aabed S, Mizen K, Starr DG.
Transalveolar screws and the incidence of
dental damage: A prospective study. Int J Oral
Maxillofac Surg. 2004; 33:442-6.

16.Gaujac C, Ceccheti MM, Yonezaki F, Garcia IR
Jr, Peres MP. Comparative analysis of 2
echniques of double- gloving protection during
arch bar placement for intermaxillary fixation.
J Oral Maxillofac Surg 65: 1992-1925, 2007.

17.Poeschl PW, Ploder O and Seemann R, et al.
Maxillomandibular fixation using intraoral
cortical bone screws and specially designed
metal hooks (ottenhaken) in the conservative

treatment of mandibular fractures. J Oral
5765



Comparative Study: Inter-Maxillary Fixation Screws And Erich Arch Bar In Maxillo-Mandibular

Fixation In Mandibular Fractures

Maxillofac Surg 2008; 66:336-41.

18.Roccia F, Roccia P, Gallesio C, Boffano P. Self-
tapping and self-driling screwsfor
intermaxillary fixation in management of
mandibular  fractures. The Journal of
Craniofacial Surgery Volume 20, Number 1,
January 2009.

19.Laurentjoye M, Majoufre-Lefebure C and
Siberchicot F, et al. Result of maxilloman
dibular fixation using intraoral cortical bone
screws for condylar fractures of the mandible. J
Oral Maxillofac Surg 2009; 67:767-70.

20.Sahoo CN, Sinha CR and Menon CP, et al.
Retrospective  study on  efficacy of
intermaxillary fixation screws. MJAFI 2009;
65:237-9.

21.Hashemi HM, Parhiz A. Complications using
intermaxillary  fixation screws. J Oral
Maxillofac Surg. 2011; 69:1411-4.

22.Nandini GD, Balakrishna R, Rao J. Self tapping
screws v/s Erich arch bar for inter maxillary
fixation: a comparative clinical study in the
treatment of mandibular fractures. J Maxillofac
Oral Surg. 2011;10:127-31

23.Rai AJ, Datarkar AN and Borle RM.
Customized screw for intermaxillary fixation of
maxillofacial injuries. B J Oral Maxillofac Surg
2009; 47:325-6.

24.Schulte-Geer M, Kater W, Seeberger R: Root
trauma and tooth loss through the application of
pre-drilled transgingival fixation screws.J
Craniomaxilloac Surg 40:214 (2011).

25.Nilesh Kumar, Satish Karandikar; IMF screws
as an alternative to arch bar fixation in the
management  of  mandibular  fracture;
International Journal of Dental Clinics 2011:
3(1); 82-83.

26.Bali R, Sharma P, Garg Amandeep; Incidence
and patterns of needle-stick injuries during
intermaxillary fixation; British Journal of Oral
and Maxillofacial Surgery; Volume 9:lssue
3:April 2011:Pages221-224.

27.M. Alves Jr, Baratieri.C, Araujo M.T.S, Souza
M.M.G, Maia L.C.: Root damage associated
with intermaxillary screws: a systematic
review.Int.J.Oral Maxillofac.Surg.2012:41:
1445-1450.

28.Adeyemi. F. Mohsood, Adeyemo L Wasiu,
Ogunleve. O.M, Ladeinde.L.A; Is healing
outcome of 2 weeks intermaxillary fixation
different from that of 4 to 6 weeks
intermaxillary fixation in the treatment of
mandibular fractures? 2012.04.006; American
association of oral and maxillofacial surgeons

29.Biswas KP, Ahuja A, Singh VP; Efficacy of
intermaxillary ~ fixation  screws;  Health

Rnaissance, January-April 2012: Vol 10(No.1):
Eur. Chem. Bull. 2023, 12(Special Issue 5), 5755 - 5767

Section A-Research Paper

69-71.

30.Widar F, Kashani H, Kanagaraja S, et al: A
retrospective evaluation of iatrogenic dental
root damage with predrilled vs drill-free bone
anchor screws for inter-maxillary fixation; Dent
Traumatol 28:127,2012.

31.Y.Wu ,X. Long, W. Fang, B. Li, Y. Cheng,
M.Deng, H. Cai, Z.Gong; Management of
paediatric mandibular condylar with screw
based semi rigid internal fixation. Int.J.Oral
Maxillfac Surg.2012;Jan;41(1):55-60.

32.West GH, Griggs JA, Chandran R, Precheur HV,
Buchanan W, Caloss R. Treatment outcomes
with the use of maxillomandibular fixation
screws in the management of mandible
fractures. J Oral Maxillofac Surg. 2013;1-9

33.Anwar Muhammd, Haider Zishan; Surgical
Management of mandibular fractures by
different treatment modalities;Journal of
surgery Pakistan 18(4) October- December
2013.

34.Baig MH, Punjabi SK, Kadri Wahab, Haider
SM;Complications associated with intra oral
cortical bone fixation screwa for intermaxillary
fixation in closed reduction of mandibular
fractures; Pakistan Oral & Dental Journal; Vol-
33;No.2;August(2013)

35.Ingole P D, Garg Anoop, Ramakrishna Shenoi,
Badjate SJ, Nilima Budhraja;Compariso of
Inter-maxillary fixation screw versus eyelet
interdental wiring for inter-maxillary fixation in
minimally displaced mandibular fracture: A
randomized clinical study; Journal of Oral and
Maxillofacial Surgery; Volume 72;lssue 5;
2014; 958.e1-958.¢e7.

36.Satish M, Rahman Mujeeb NM, Reddy VS,
Yuvaraj A, Muliyar S, Razak PA;Use of cortical
bone screws in maxillofacial surgery-a
prospective study. Journal of International Oral
Health 2014; 6(2):62-67.

37.Mehta Sudhanshu, Das Debdutta,Nageshwar
lyer, Mehta OP;Transalveolar screw;Indian
Journal Of Dental Sciences; March 2014;
Issue:1; Vol:6.

38.Rai A. A simple method of preventing needle
stick type injury to the operator's finger while
performing  intermaxillary  fixation. J
Maxillofac Oral Surg. 2014;13(2):215-216.

39.Kumaresan Ramesh, Ponnusami Karthikeyan,
Dent Mclin, Karthikeyan Priyadarshani;
Custom made finger guard to prevent wire-
stick injury to the operator's finger while
performing inter-maxillary fixation;
Craniomaxilloac Tauma Reconstr. 2014; Dec;
7(4): 327-329.

40.Falci S.G., Oliveira DWD, Stella PE, Rocha-dos

Santos; Is the erich arch bar the best inter-
5766



Comparative Study: Inter-Maxillary Fixation Screws And Erich Arch Bar In Maxillo-Mandibular

Fixation In Mandibular Fractures

maxillary fixation method in maxillofacial
fractures? A systematic review; Med Oral Patol
Oral Cir Bucal;2015;Jul 1;20(4); e494-9.

41.Chao Albert , Hulsen John;Bone-supported
arch bar are associated with comparable
outcomesto Erich Arch bars in the treatment of
mandibular  fractures with intermaxillary
fixation;Journal of Oral and Maxillofacial
Surgery;Vol-73;issue 2;Feb-2015;306-313.

42.Bai Zhenxi, Gao Z, Xiao Xia, Zhang W, Fan
Xing,Wang Z;Applicatiion of IMF screws to
assisst internal rigid fixation of jaw fractures:
our experience of 168 cases; Int J Clin Exp
Pathol 2015;8(9);11565-11568.

43.Vander bergh. B, de Mol van Otterloo, T. Vander
Ploeg. D. B. Tunizing, Forouzanfar.T; IMF-
screws or arch bars as conservative treatment
for mandibular condylar fractures: Quality of
life aspects; Journals of Cranio- Maxillofacial
Surgery(2005).

44.Bhut K Mitul, Bhagvandas, Nair A Manju;
Prospective study to assess the efficacy of IMF
screws for maxillary-mandibular fixation;
International Journal of Dental Clinics;2015;
Volume 7;Issue 2.

45.Lone P A, Singh Mohan, Salgotra Varun, Johar
Harpreet Singh; Role of Oral Prophylaxis with
the use of erich arch bars: A randomized
controlled trial; International Journal Of
Scientific Study: October 2015;Vol 3; Issue 7.

46.Quershi AA, Reddy UK, Warad NM, Badal
Sheeraz  Amjad Jamadar,Quershi  Nilofar;
intermaxillary fixation screws versus erich arch
bars in mandibular fractures: A comparative
study and review of literature; Ann
Maxillofac.Surg;2016; Jan-Jun;6(1): 25-30.

47.Greene JC, Vermillion JR; The simplified oral
hygiene index.J Am Dent Assoc 1964;68:7-13.

Eur. Chem. Bull. 2023, 12(Special Issue 5), 5755 - 5767

Section A-Research Paper

5767



