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ABSTRACT
ABSTRACT
Background: Otitis media with effusion (OME) is a common disorder in children and lacks international
consensus for its treatment. Out of various treatment options, few studies have show promising benefits
Background: The orthodontic treatment should aim to maintain the inter-canine and inter-molar width to that of the
of steroids for this condition. The objective of this study was to find the efficacy of steroid in treatment of
pre-treatment values. The study was conducted with objective to evaluate arch width changes in Class I and Class II Div
OME and compare effectiveness of various modalities of treatment for OME. Also, we conducted their cost1 patients treated with fixed orthodontics. Methods: This was a hospital-based cross-sectional study with two study
effectiveness analysis. Methods: In this experimental study, 160 children between one and 12 years of age
groups. The first group included patients with Class I malocclusion, treated with four first premolar extractions and the
having OME between September 2018 and January 2020 were randomized into four parallel groups and
second group included patients with Class II Div 1 malocclusion, treated with upper two first premolar extractions. The
were managed with antibiotics-antihistamines-decongestant combination, nasal steroid spray, oral steroid,
inter-canine and inter-molar width of the pre and post-treatment study model were measured. To compare the changes
and watchful observation respectively. They were re-evaluated in one-month period for improvement in
observed amongst two groups, independent samples t-test was performed. A paired sample t-test was used to evaluate
OME and appearance of any adverse effects. Improvement was compared with Chi-square test. Results:
the treatment changes within each group. Results: There was significant increase in inter-canine width in both maxillary
A total of 160 participants were randomly divided into four groups by block randomization. The group
and mandibular arches in both the groups. In Class I extraction group there was significant decrease in the inter-molar
treated with nasal steroid spray showed statistically significant improvement. The group treated with oral
width in both maxillary and mandibular arches. The Class II Div1 maxillary extraction group also showed significant
steroid showed improvement but was not statistically significant. Improvement was significantly lower in
increase in inter-canine width in both maxillary and mandibular arches. In the same group there was decrease in postobservation group. Cost of treatment was in the decreasing order in antibiotics-combination, nasal steroid
treatment inter-molar width in both arches with significant decrease in the maxillary inter-molar width. Conclusion:
spray, oral steroid and observation groups respectively. Conclusions: Topical nasal steroid was the only
There was increase in inter-canine width in both Class I extraction group and Class II Div 1 maxillary extraction group
efficacious treatment among the four modalities for OME. Furthermore, steroids were safe and cheaper than
with decrease in inter-molar width in both the groups.
antibiotics combination.
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which should be considered for alteration in post-treatment arch width.7,8 The fixed orthodontic treatment in our
set up is done with the commercially available stock archwires.

This study aims to determine the maxillary and mandibular pre and post treatment inter-canine and inter-molar
arch width in Class I and Class II Div 1 malocclusion groups
treated with four first premolar extractions and upper two
first premolar extractions respectively. This study also
aims to compare the arch width dimensions between the
two groups both pre and post-treatment.
METHODS

This was a hospital-based cross-sectional study conducted
at College of Dental Surgery, Gandaki Medical College for
a period of 10 months from April 2020 to January 2021
after obtaining ethical clearance from institutional review
board (Ref no: 021/2076/2077). Sample size calculation
was based on 80% power and significance level of 5% 9
and considering 1.5 as maximum tolerable error rate and
based on standard deviation of 2.5. N=[Z+(1-ß)]2X SD2/
L2=(1.96+0.84)2X2.52 /1.5X1.5=19.21. Where, Z=Confidence interval (95%,CI=1.96), ß=probability of type II
error= 0.16, Standard Deviation= 2.5, L= tolerable error=
1.5, N=Sample size. The sample came to be 20 in each
group. The number of sample size included was 60 with 30
samples in each group. The inclusion criteria were 1) Patients with Angles Class I malocclusion treated with four
first premolar extractions 2) Angles Class II malocclusion
with upper two first premolar extractions 3) Treated with
fixed orthodontic treatment with MBT 0.022” Slot. Exclusion criteria were 1) Patients with congenitally missing
teeth or malformed teeth 2) Any extractions done due to
caries or any other pathology 3) Those patients who had
undergone expansion of arches with expansion appliances. The samples were screened on the basis of stratified
sampling from the pre and post-treatment orthodontic records that has completed orthodontic treatment and from
those with ongoing treatment; the records were obtained
after completion of the treatment. The first group consisted of patients with Class I malocclusion, treated with four
first premolar extractions and the second group consisted
of patients with Class II Div 1 malocclusion, treated with
upper two first premolar extractions.
Pre-treatment (T1) and post-treatment (T2) study casts
of the cases were obtained. The cases were treated with
MBT 0.022” slot prescription with commercially available
archwires, natural arch-form of single company by a sin-
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gle orthodontist. The cases were treated between January
2015 to December 2020.Most of the cases were of moderate anchorage and were treated with two stage retraction. The canines were retracted with sliding mechanic
and the four incisors were retracted with loop mechanics.
The archwire sequence of the treatment was 0.014” NiTi,
0.018”NiTi, 0.016 x 0.022”NiTi, 0.017 X 0.025”SS, 0.019
X 0.025”NiTi and 0.019 X 0.025”SS. This study compared
the pre and post-treatment arch form in two study groups.
The inter-canine and inter-molar width of the pre and
post-treatment study model were measured with digital vernier caliper with accuracy of 0.01mm (Aero space
company, India) by an orthodontist .The landmarks used
for measurements were 1) maxillary inter-canine width
between the height of contour points on the main buccal ridge located at the cervical third of the canines, 2)
maxillary inter-molar width between the height of contour points located gingival to buccal grooves of the first
molars, 3) mandibular inter-molar width between the
height of contour points located gingival to main buccal
pits of the first molars and 4) mandibular inter-canine
width between the height of contour points on the buccal ridge located at the cervical third of the canines.Thirty
three percentages of the samples that is 20 study models
were re-measured by same investigator after two weeks
and intra-class coefficient correlationwas used to see for
intra-examiner reliability. The data management was performed using SPSS software (version 20; SPSS Inc., Chicago, IL, USA). Means and standard deviations of inter-canine and inter-molar width were calculated. To compare
the changes observed amongst two groups, independent
samples t-test was performed. A paired sample t-test was
used to evaluate the treatment changes within each group.
The results were considered significant at the 5% uncertainty level (P<0.05).
RESULTS

Amongst the 60 samples, 30 samples were in Class I group
and 30 samples were in Class II Div 1 group. The average
age in Class I group was 15.63+ 2.67 years with 12(40%)
male and 18(60%) female. The average age in Class II
Div 1 was 17.70+ 4.28 years with 14(46.67%) male and
16(53.33%) female. Intra-examiner reliability with intra-class coefficient ranged from 0.94 to 0.99 suggesting
reliability in intra-examiner measurements. The inter-canine and inter-molar width in both maxillary and mandibular arch were slightly greater in Class I group as compared
to Class II group but there was no statistically significant
difference (Table 1). There was significant increase in inter-canine width in both maxillary and mandibular arches
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when the pre-treatment Class I extraction group was compared with post-treatment (Table 2). In the same group
there was significant decrease in the inter-molar width
in both maxillary and mandibular arches (Table 2). The
Class II Div1 maxillary extraction group also showed increase in inter-canine width in both maxillary and mandibular arches which was significant (P<0.001; Table3).
In the same group there was decrease in post-treatment
inter-molar width in both arches with significant decrease in the maxillary inter-molar width (P<0.001; Table
3). The post-treatment values in Class I and Class II Div 1
groups showed comparable maxillary inter-canine width.
The Class I post-treatment maxillary inter-molar width
(53.97+2.03 mm) although decreased with treatment was
greater as compared to the Class II Div 1 post-treatment
inter-molar width (52.15+2.19 mm) (P=0.001; Table 4).
The Class I post-treatment group had significant greater
mandibular inter-canine width (31.07+1.76 mm) as compared to Class II Div 1 post-treatment group (28.97+2.28
mm; Table 4). In contrary the Class I post-treatment group
had significantly smaller mandibular inter-molar width as
compared to the Class II Div1 post-treatment group (P value <0.001; Table 4).
Table 1: Comparison of pre-treatment maxillary and mandibular inter-canine and inter-molar arch width (mm)
with independent sample t-test
Class I Mean +
SD(n=30)

Class II Mean +
SD(n=30)

P Value

Maxillary inter-canine

36.10+2.45

35.47+1.57

0.241

Mandibular inter-canine

28.99+2.46

28.49+2.28

0.408

Arch width

Maxillary inter-molar

Mandibular inter-molar

55.99+2.93
52.33+2.89

*Statistically significant at P<0.05

54.49+3.02
52.16+2.29

0.056
0.807

Table2: Comparison of pre-treatment and post-treatment
maxillary and mandibular arch width (mm) in Class I extraction group with paired sample t- test
Pre-treatment
(T1)
Mean + SD

Post- treatment
(T2)
Mean + SD

P Value

Maxillary inter-canine

36.10+2.45

39.12+1.84

<0.001*

Mandibular inter-canine

28.99+2.46

31.07+1.76

<0.001*

Arch width

Maxillary inter-molar

Mandibular inter-molar

55.99+2.93

52.33+2.89

53.97+2.03

*Statistically significant at P<0.05

49.76+1.68

<0.001*

<0.001*

Table3: Comparison of pre-treatment and post-treatment
maxillary and mandibular arch width (mm) in Class II Div
1 maxillary extraction group with paired sample t-test
Arch width

Pre-treatment
(T1) Mean + SD

Post- treatment
(T2) Mean + SD

P Value

Maxillary inter-canine

35.47+1.57

38.27+1.79

<0.001*

Mandibular inter-canine

28.49+2.28

28.97+2.28

0.196

Maxillary inter-molar

Mandibular inter-molar

54.49+3.02
52.16+2.29

*Statistically significant at P<0.05

52.15+2.19
51.92+1.79

<0.001*
0.293

Table 4: Comparison of post-treatment maxillary and
mandibular inter-canine and inter-molar arch width (mm)
in Class I extraction group and Class II Div 1 maxillary extraction group with independent sample t-test.
Class I
Mean + SD

Class II
Mean + SD

P Value

Maxillary inter-canine

39.12+1.84

38.27+1.79

0.073

Mandibular inter-canine

31.07+1.76

28.97+2.28

<0.001*

Arch width

Maxillary inter-molar

Mandibular inter-molar

53.97+2.03
49.76+1.68

*Statistically significant at P<0.05

52.15+2.19
51.92+1.79

0.01*

<0.001*

DISCUSSION

In the present study the inter-canine and inter-molar
widths in both maxillary and mandibular arches were
less in Class II Div 1 groups as compared to Class I group
although there were no significant differences (Table 1).
This was similar to the study done by Oz et al1 in Turkish
population. This could be attributed to the mesial drift of
the maxillary molars.

Our study showed significant increase in the maxillary and
mandibular inter-canine width in Class I extraction group
(Table 2). This is in unison with the study done by Aksu
et al7. In our study there was significant decrease in the
inter-molar width in both the arches while Aksu et al.7 in
their study found decrease only in the mandibular arch.
Makhbulet al.2 found similar findings in their study where
they studied the arch width dimension changes in mandibular arch in extraction and non extraction group. This
is also correlated to the normal growth changes as seen in
a 20-year longitudinal study done by Ward et al.10 in which
the untreated group showed increase in all arch width dimensions except the lower molars which showed small
decrease. In contrary to our study Oz et al.1 and Gianelly11
reported no decrease in arch width with either extraction
or non-extraction mechanics.
In our second group, Class II Div 1 with extraction of max-
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illary first premolar in both quadrants we wanted to see
whether there were any changes in the arch width dimension with no extraction in the mandibular arch. This group
had significant increase in maxillary inter-canine width
and significant decrease in the maxillary inter-molar width
which is similar to the Class I extraction group (Table 2 &
3). In contrary there were no significant changes in the
mandibular inter-canine and inter-molar arch width in the
Class II Div 1 with extraction only in maxillary arch. Shirazi
et al.9 in his study found that in Class II Div 1 extraction
group there was significant increase in mandibular inter-molar arch width which contradicted with findings in
our study which showed marginal decrease in mandibular
width although statistically not significant (Table 3). This
could be attributed to the case selection, skeletal pattern
of malocclusion, the form of archwires used by the clinician and degree of adjustments made on the stainless steel
archwires considering the pre-treatment arch form.
The pre-treatment arch width dimensions of the two
groups were comparable so post-treatment comparison
was also done between the two groups (Table 1 & 4). The
post-treatment mandibular inter-molar width in Class II
Div 1 group was greater than the Class I group which is different as seen with the pre-treatment comparison which
showed the Class II Div 1 group had smaller inter-molar
width as compared to the Class I group. This could be attributed to the non-extraction in the mandibular arch in
Class II Div 1 group.

Considering the changes in the archwidth dimensions seen
clinicians should consider pre-treatment arch form while
selecting the archwires. The individualized customized
archwires would be the best option but considering the
high cost of the treatment clinicians can adjust the stainless
steel archwires according to the pre-treatment arch form.
This could reduce the changes in archwidth dimensions
which will help maintain the stability. To reduce the bias
similar study can be extended to multiple centers with multiple treating clinicians with different malocclusion groups,
different archwire forms but with similar standard protocol. The arch width dimensions can be further studied in
different ethnic groups of Nepal and the arch form recommendations can be made for particular ethnic group which
might reduce the probability of changes in post treatment
arch width dimensions.

CONCLUSION

This study showed that there was increase in inter-canine
width in both Class I extraction group and Class II Div 1
page 6

maxillary extraction group. There was decrease in inter-molar width in both the groups.
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