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ABSTRACT

Background : Extractions are frequently used to treat crowding,
protrusion of teeth and the soft tissue covering. The common conse-
quences of extraction therapy were believed to be “dished-in profiles”,
constriction of dental arch, and increased width of the buccal corri-
dor space, whereas non extraction treatment results in poor stability
and protrusive profile in borderline cases. Aim: Aim of the present
study was to compare the cephalometric soft tissue changes between
Class | malocclusion patients who were treated with first premolar ex-
tractions and Class | malocclusion patients who were treated with non
extraction with similar appliances. Methods and Material: It is a ret-
rospective study were the treatment records of 50 (25: extraction and
25: non extraction) orthodontic patients with Angles and skeletal Class
I malocclusion of age between 13-30 years were randomly selected.
Both pre and post treatment lateral cephalograms were traced man-
ually and soft tissue changes were measured and analyzed between
extraction & non- extraction group. Statistical analysis: Independent
samples t test, Paired-t test. Results: Within extraction group, Angle
of convexity, Upper lip to e-line, lower lip to e-line, nose prominence
and interlabial gap are the parameters which has shown statistically
significant(p=.000%)difference after the treatment and within the non
extraction group upper lip thickness was the only parameter which has
shown statistically significant (p=.005%) difference after the treatment.
The remaining parameters have not shown any significant difference
Conclusions: Profile improvement was better with extraction proto-
col compared to non-extraction therapy. Lip competence was better
achieved with extraction therapy Overall the choice of the treatment
modality depends on the severity of the problem.
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Introduction:

The impact of fixed orthodontic treatment on
the facial profile changes with or without the
extraction of premolars has become more
interesting®™. Most of the researchers believed
that extraction treatment results in flattening of
profile and the lips are known to place more
backward in relation to ricketts E-line which
gives aged look for an individual®.,

Angle insisted that patients who maintain their
full complement of teeth will have superior
occlusion and esthetics, but Tweed®
recognized through cephalometrics that it is
impossible to attain balance and facial harmony
when treating without extraction.

Borderline cases are those which can be
treated with extraction or non-extraction therapy
depending on the soft tissue compensation and
tooth size arch length discrepancy.

Subjects and Methods:

It is a retrospective study were the treatment
records of 50 (25:extraction and 25: non
extraction) orthodontic patients with Angles and
skeletal Class | malocclusion with the age
range of 12-30 years were randomly selected.

The cephalometric parameters were measured
for entire sample by manual tracing. It is tough
to isolate borderline Class | malocclusions from
other extraction and non- extraction individuals
based only on particular parameters,
predominantly when a large group of sample is

Table: 1 The parameters studied are

to be analyzed. Discriminant analysis is a
compound distribution statistical method where
many parameters that show impact on
treatment modality can be evaluated, and it will
also allow us to assess the treatment modality
as well as recognizing the borderline patients.
Therefore, in present study, a discriminant
analysis was carried out to isolate the
borderline sample of patients who could have
been treated with either extraction of premolars
or non extraction treatment modalities. A total
of 10 cephalometric parameters, 1 study model
measurements, were selected for the
discriminant analysis.

Discriminant analysis confirmed that Maxillary
tooth size material-arch length discrepancy is
the most effective in recognizing extraction and
nonextraction groups, followed by upper lip to
e-line and mandibular tooth material-arch
length discrepancy.

Both pre and post treatment lateral
cephalograms were traced manually and soft
tissue changes (Angle of convexity, upper lip
length, lower lip length, upper lip thickness,
upper lip — E line, lower lip — E line, nose
prominence, soft tissue chin, interlabial gap)
were measured and analyzed in both the
groups and intergroup comparison was
performed to know the amount of soft tissue
changes that has taken place in extraction &
non- extraction group.The parameters studied
are described in Fig:1&Table:1

S.NO MEASUREMENT DESCRIPTION

1. Na-Sn-Pg Angle of facial convexity

2. Ls—E-plane Position of the upper lip in relation to E-plane
3. LL—E-plane Position of the lower lip in relation to E-plane
4, 2mm below sub nasale to outer border of upper lip. Thickness of the upper lip

5. Sn- UL Upper lip length

6. LLs — Me Lower lip length

7. Hard tissue pog to Soft tissue pog Soft tissue thickness at chin

8. Tangent from FH plane — outer border of the upper lip | Projection of the nose

9. ULi-LLs Interlabial gap
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Table: 2 Comparison of Cephalometric soft tissue parameters of extraction group before
and after the treatment.

EXTRACTION EXTRACTION
PRETREATMENT POST TREATMENT P —value
MEASURES MEAN SD MEAN SD

Angle of convexity[Degree]

6.60 2.53 3.20 2.39 .000*
Upper lip-E-line[mm]

2.16 0.82 -1.50 .50 .000*
Lower lip-E-line[mm]

3.50 1.81 -1.05 1.77 .000*
Upper lip thickness[mm]

15.17 2.9 16.70 3.46 647
Upper lip lengthimm]

16.92 2.01 17.28 2.30 428
Lower lip lengthimm]

45.52 4.95 46.84 4.72 .183
Soft tissue chinfmm]

10.24 A2 10.32 2.60 .826
Nose prominence[mm]

10.24 2.10 14.08 2.27 .000*
Interlabial gap[mm]

4.64 2.72 1.84 2.24 .000*

(P, 0.005=statistically significant. SD=standard deviation)

Table: 3 Comparison of Cephalometric soft tissue parameters of Non extraction group
before and after the treatment.

NON EXTRACTION NON EXTRACTION
PRETREATMENT POST TREATMENT P —value
MEASURES MEAN SD MEAN SD
Angle of convexity[Degree]
4.68 3.82 3.28 5.33 .076
Upper lip-E-line[mm] .085
1.72 2.96 1.64 291
Lower lip-E-line[mm] 192
-.33 3.87 -.54 2.71
Upper lip thickness[mm] 005*
15.70 2.01 16.75 2.22 '
Upper lip lengthimm]
21.60 3.13 21.44 4.18 .808
Lower lip lengthimm]
48.16 5.19 46.48 5.27 .091
Soft tissue chinfmm] 095
12.08 2.01 11.36 2.43 '
Nose prominence[mm]
10.72 3.40 11.20 3.94 486
Interlabial gap
3.20 2.87 3.70 2.58 591

(P, 0.005=statistically significant. SD=standard deviation)
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Table: 4 Comparison of Cephalometric soft tissue parameters of Extraction & Non
extraction group after the treatment.

Extraction Non extraction
post treatment post treatment P —value
MEASURES MEAN SD MEAN SD
Angle of convexity[Degree] 0.19
3.20 2.39 3.28 5.33
Upper lip-E-line[mm]
-1.50 .50 1.64 291 0.04*
Lower lip-E-line[mm]
-1.05 1.77 -.54 2.71 0.0%
Upper lip thickness[mm] 0.92
16.70 3.46 16.75 2.22 )
Upper lip lengthimm] 0.00*
17.28 2.30 21.44 4.18
Lower lip lengthimm] 0.81
46.84 4.72 46.48 5.27
Soft tissue chin[mm] 0.09
10.32 2.60 11.36 2.43
Nose prominence[mm] 0.02*
14.08 2.27 11.20 3.94 )
Interlabial gap
1.84 2.24 2.20 2.58 0.05"

(P, 0.005=statistically significant. SD=standard deviation)

Graph 1. Comparison of extraction group before and after the treatment.
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Graph 2: Comparison of Non extraction group before and after the treatment
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Graph: 3 Comparison of Extraction & Non extraction group after the treatment.
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Figure:1 Parameters evaluated

Results:

Independent samples t test was performed to
compare the treatment outcome in extraction
and non extraction treatment modality.

Paired-t test was performed to assess the pre
and post-treatment soft tissue cephalometric
changes in extraction and non extraction
treatment modality.

Comparative statistics of the borderline
extraction and non extraction sample is listed in
Tables 1 and 2 respectively.(Graph 1 & 2).
Within extraction group Angle of convexity,
Upper lip to e-line, lower lip to e-line, nose
prominence and interlabial gap are the
parameters which has shown statistically
significant(p=.000*)difference after the
treatment and within the non extraction group
upper lip thickness was the only parameter
which has shown statistically significant
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(p=.005*) difference after the treatment. The
other parameters did not show statistically
significant changes in both the groups.

When extraction group is compared with non
extraction group,(Table:3) the parameters such
as Upper lip to e-line, lower lip to e-line, upper
lip length, nose prominence and interlabial gap
has shown statistically significant difference.
(Graph 3)

In the present study Upper lip was retracted
3.5mm in relation to E-line in extraction group
and in non extraction group it was only 0.8mm,
whereas lower lip was retracted 4mm in
extraction group and 0.2mm in non extraction
group. In extraction group pre treatment Angle
of convexity was 6.6° and it was decreased to
3.6° after the treatment whereas in non
extraction group it was decreased from 4.6° to
3.20. interlabial gap was decreased by 3mm in

5



Jeevan kumar.M et al., IJDRR, 2019 2:15

extraction and 1mm in nonextraction group, and
nose prominence was increased by 4mm in
extraction group and 0.05mm in nonextarction
group.

Considering the cephalometric soft tissue
changes, the borderline sample showed
significant amount of difference when treated
with both extraction and non extraction therapy.

Discussion:

The main purpose of the present study was to
compare the facial profile changes between a
sample of patients who were treated with
extraction of all first premolars and other
sample treated without extraction.

CHANGES IN  THE SOFT  TISSUE
CEPHALOMETRIC PARAMETERS WITH
NON-EXTRACTION THERAPY:

In the present study, upper lip to e-line does not
show any statistically significant difference
between pre and post treatment only 0.1mm of
upper lip had retracted and these values are
comparable to the study conducted by
Kocadareli®, who reported that Upper lip was
retracted only 0.4mm in relation to e-line which
was insignificant. Similarly, in the present study
lower lip to e-line also does not show any
significant difference which was reduced only
by 0.5mm and results of the present study were
comparable to the study conducted by Finnoy
et al® and Xu et al® who reported that lower lip
was retracted only 0.4 mm, and results of the
present study were contradictory with a study
by Konstantonis(” et al in his study he stated
that the lower lip was protruded 0.67 mm &
these may be due to non extraction treatment
which made teeth procline.

In the present study upper lip thickness had
increased by 1mm after the treatment. It has
shown statistically significant difference and
these results were comparable with the study
conducted by Aniruddh Yashwant et al® who
stated that upper lip thickness was increased
by 1.9mm in nonextraction therapy. Interlabial
gap has increased by 0.5mm after the
treatment but it does not show any statistically

significant change. These may be due to
forward tipping of the incisors after treatment in
non extraction group which might result in
increase the interlabial gap. And similar results
were mentioned by a study done by saelens®
who stated about increase in interlabial gap
when treating with non extraction treatment
modality.

CHANGES IN THE SOFT  TISSUE
CEPHALOMETRIC PARAMETERS WITH
EXTRACTION THERAPY:

In the present study angle of convexity has
shown significant difference after the treatment,
i.e. it has been decreased by 3° these might be
due to retraction of teeth and remodeling of
dentoalveolar region. And the results of the
present study were comparable with the study
conducted by Oliver®® in his study he
mentioned that angle of convexity has
significantly reduced in extraction group. When
compared pre and post treatment mean values
of upper lip to e line, it has been reduced by
3.5mm & lower lip to e line was reduced by 5.0
mm after the treatment, both the parameters
had shown significant difference, but lower lip
has retracted 1.5mm more than upper lip and
similar results were found with a study
conducted by Drobocky & Bravo®! 2 They
reported that both upper & lower lips has
retracted with the extraction of first premolars
because of retraction of anterior teeth on
extraction group. Similarly Kocadereli®) in his
study stated that upper & lower lips were
retracted by -1.60 mm by extracting the first
premolars.

When compared the mean value of nose
prominence, significant difference was found
between pre and post treatment value which
was increased by 4mm after the treatment and
this may be due to retraction of incisors and lip
made the nose more prominent and the results
of the present study were comparable with a
study conducted by Paquette & battagel (3 14
who stated that, with retraction of incisors nose
prominence has increased.
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In the present study the interlabial gap was
reduced by 3 mm in the extraction group and it
has shown statistically significant difference.
these may be due to retraction of incisors, As
previously mentioned lower lip has retracted
more which might also contributed in reducing
the interlabial gap and the results were similar
with a study conducted by yogosawa,®® he
stated that interlabial gap was reduced mainly
due to retraction of lower lip. Jacobs& Wholley
(16, 17) reported that the decrease in interlabial
gap is mainly due to retraction and intrusion of
maxillary incisors.

COMPARISON OF THE POST TREATMENT
SOFT TISSUE CEPHALOMETRIC
PARAMETERS BETWEEN EXTRACTION
AND NON-EXTRACTION THERAPY:

In the present study there was significant
difference in the angle of convexity, which was
reduced by 3° in extraction case, whereas in
non-extraction group it does not show any
significant  differencce. When comparing
extraction and non extraction groups, extraction
group shown more change in angle of
convexity. And results were similar with a study
of Lim et,al ®

When compared upper lip to E-line & lower lip
to E-line between extraction and non extraction
group, extraction group has shown significant
difference, this results were comparable with
study conducted by ram nanda & ertan:*® who
stated that upper and lower lips was retracted
more in extraction group.

Interlabial gap was decreased by 3mm in the
extraction group and 1mm in nonextraction
group. Extraction group has shown more
change in interlabial gap than non extraction
group. Luppanapornlarp @9 reported similar
results, but Janson et al® reported conflicting
results, they stated that decrease in interlabial
gap was seen in non extraction patients
(2.7 mm) than in extraction patients (1.3 mm)

Decrease in the upper lip thickness of 1mm is
found in non-extraction group whereas it did not
show any change in extraction group.

Similarly, nose prominence was increased by
4mm in extraction group, whereas in non
extraction group it did not show any difference.

Conclusion: According to the results obtained
from the study it can be concluded that profile
Improvement was better with extraction protocol
when compared to non-extraction therapy and
lip competence was better achieved with
extraction therapy, Overall the choice of the
treatment modality depends on the severity of
the problem.
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