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Soft Tissue Facial Profile Changes Associated with

Incisors Retraction

Ayman Salman Al-Shakhs and Hayder Abdallah Hashim

ABSTRACT

Background: The general tendency of facial soft tissue response toward
incisors retraction could be expected in various malocclusions. However,
different initial malocclusion no doubt leads to differences in this response.

Material and method: This retrospective study consisted of thirty-seven
pre- and posttreatment lateral cephalographs belongs to adolescent female
with mean age of 15.03 years. The twenty-four landmarks (skeletal, dental,
soft tissue) were located, and horizontal and vertical reference planes were
used. Sixteen linear and six angular measurements were evaluated
statistically. The pretreatment and posttreatment lateral cephalograms
were superimposed on best fit cribriform plate of the ethmoid to analyze
soft tissue facial profile changes after orthodontic treatment.

Results: The three methods of error indicated that measurements were
valid and reliable. The Labrale superius retraction exhibited the best
predictability among upper lip components (Sn, Ss), whereas the lower lip
showed better predictability and correlation than the upper lip. The upper
and the lower lips revealed relatively similar mean retraction value (2.92
mm) and (2.6 mm) although the upper incisors retracted more (5.25 mm)
than the lower incisors (2.86 mm).

Conclusion: The upper incisors to Labrale superius ratio (1.99:1, UIP:Ls)
exhibited the highest correlation (r=0.55**) among the other established
ratios. The lower incisors to Labrale inferius ratio was (1.13:1, LIP: Is)
with significant correlation (r=0.44**), whereas no significant correlation
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was observed with Labrale superius (r=0.27).

Keywords: Soft tissue profile, upper and lower lip, incisors retaction.

. INTRODUCTION AND REVIEW OF THE LITERATURE

Few studies were found in the orthodontic literature prior
to the 1950's in which an attempt has been made to relate
orthodontic treatment to the soft-tissue profile [1].

In one of the first investigations of the soft-tissue profile
response to orthodontic treatment, Riedel [2] (1950) studied
facial profiles of thirty persons by means of lateral
cephalograms. He reported that the relation of the maxillary
and mandibular apical bases, the degree of convexity of the
skeletal pattern, and the relation of the anterior teeth to their
respective apical bases have a marked influence on the soft-
tissue profile. Facial profile often altered through
mechanotherapy, but predictability is poor [3].

Burstone [4] presented a method to analyze the soft-tissue
profile by means of angular and linear measurements. He
described the average morphology and the variation of
acceptable profiles and reported that desirable and
undesirable changes in the facial contour could be influenced
by the underlying dentoskeletal framework. In a later study,
Burstone [5] described in detail the lip posture and its role in
orthodontics and proposed the use of the relaxed lip position
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for taking cephalograms and for treatment planning.

Ricketts [6] advocated a line which he named the "esthetic
plane” to describe the relationship of the lips to the soft tissues
of the chin and nose. In Caucasian adults, he observed that
lips should be contained within this line. The line is drawn
from the chin to the tip of the nose. He also noticed that the
upper lip thickened 1 mm with 3 mm of retraction of the upper
incisors, whereas the lower lip curled backward with no
thickening.

In 1961, Subtelny [7] demonstrated the effect of
orthodontic treatment on the lip position. He presented five
patients who showed a change in lip position due to treatment
and growth and concluded that lip posture was closely
correlated with the posture of the underlying dental and
alveolar structures.

In a study of adolescent boys and girls, Bloom [8] found
high correlation between maxillary central incisor changes
and the superior sulcus, upper and lower lips. He also found
strong relationship of the lower incisor to the inferior sulcus
and the lower lip and concluded it was possible to predict the
perioral soft-tissue profile changes in relation to the expected
amount of anterior tooth movement.
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In a similar study, Rudee [9] studied soft tissue changes in
eighty-five treated orthodontic patients. He reported that the
average ratio of upper incisor retraction to upper lip and lower
lip retraction was 2.9:1 and 1:1, respectively. Similarly, the
lower incisor to lower lip retraction ratio was 0.59:1.
However, his sample was selected regardless of age and sex,
and no attempt was made to separate the growth effect from
changes due to treatment.

Hershey [10] investigated the effect of incisor retraction on
soft-tissue profile changes in thirty-six post adolescent female
patients. He concluded that neither the simple nor the
multiple correlation coefficients obtained were clinically
useful in predicting soft-tissue response from incisor
retraction. The same findings were observed by Wisth [11]
who studied lip morphology and treatment changes in two
groups of boys. He found that the variability of the results was
great and concluded that prediction of soft tissue changes in
an individual case is impossible, particularly if the overjet is
great.

Huggins and McBride [12] did a study on thirty-three
randomly selected Class Il Divisionl patients with overjet
ranging from 3.0 to 12.0 mm without mentioning whether lips
were relaxed or closed during radiographic exposure. Their
analysis showed that subnasale, labrale superius, and labrale
inferius moved nearer to the facial plane as a result of the hard
tissue remodeling due to orthodontic treatment. Female
patients showed a relationship between the upper incisor
retraction and the reduction in prominence of the upper and
lower lips. The male patients revealed no correlation between
the upper incisor and the lip position. They attributed this to
the continued mandibular growth in males.

However, many studies have described a relationship
between incisors and lip retraction, but the strength of this
relationship varies greatly. It is generally concluded that the
relationship between the hard and the soft tissue change is
subjected to large individual variations [13].

In attempt to determine the effects of incisor retraction on
the profile, several studies were conducted to quantify and to
predict the relationship between incisor retraction and lip
retraction. Except for one study [7] that found a predictable
amount of soft tissue changes in response to incisor
retraction, the majority of the studies on both growing and
nongrowing subjects concluded that large individual
variations preclude accurate prediction in any given person
[5], [10]. On the other hand, lip structure seems to have an
influence on lip response to incisor retraction.

Oliver [14] found that patients with thin lips or high lip
strain displayed a significant correlation between incisor
retraction and lip retraction, whereas those with thick lips or
low lip strain displayed no such correlation. On the other
hand, Wisth [11] noted that lip response, as a proportion of
incisor retraction, decreased as the amount of incisor
retraction increased. This seems to indicate that the lips have
some inherent support. Further, it was observed that upper
vermillion height was negatively correlated with the upper lip
retraction [15]. However, these changes in the upper
vermillion height did not significantly correlate with the
magnitude of incisor retraction.

In one study, 95% of patients had decreased lip protrusion
due to the extraction of four premolars, whereas the
nasolabial angle increased by 5.2°, the upper lip retracted 3.4
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mm to the E-line, and the lower lip retracted 3.6 mm to the E-
line [16]. It was also found that maxillary incisor retraction
led to upper lip retraction, increased lower lip length, and
increased the nasolabial angle [17], whereas the mandibular
incisor position determined lower lip position and shape [18].

In African Americans study carried out by Caplan and
Shivapuja [19] a ratio of 1.2:1 was attained between
maxillary incisors retraction and upper lip change, whereas;
(1.75:1) was found between mandibular incisor retraction and
retraction of the lower lip (r=0.70, P<0.05). On the other
hand, a weak relationship was found between upper lip
retraction and retraction of the maxillary incisors (r=0.42,
P<0.05). They concluded that the mandibular incisor was the
only hard tissue variable that could be used as a predictor in
a regression model to explain lip response to orthodontic
therapy. Further, Conley and Jernigan [20] did study among
Caucasians. They reported 2.68:1 ratio of maxillary incisors
retraction to upper lip change, which is considerably mild.
Furthermore, Lo and Hunter [21] concluded that upper
incisors retraction has strong correlation with nasolabial
angle (mean ratio of 1.6 to 1 mm) which if not predicted
properly might lead to obtuse nasolabial angle in patients with
Class Il division 1 malocclusion ending with unpleasing
facial profile.

Using maxillary metallic implant superimposition to
reduce confounding factors of facial growth, similar ratio of
upper lip retraction has been found in both pretreatment lip
competent and non-competent groups (0.75:1 & 0.70:1,
respectively). The non-competent group showed more
retraction at upper stomium. Nasolabial angle also tends to
open after incisor retraction but with less predictability [22].

Orthodontic research dealing with facial structure has
shown that hard and soft tissue changes either coincide with
each other [2], [10] or not directly related [23], [18].
However, in several studies’ horizontal changes in
dentoskeletal structure and soft-tissue profile were assessed
using a reference line through sella perpendicular to the line
Sella-Nasion minus 7° to approximate the true horizontal
[24], [17], [1]. Similarity in the methodology facilitates
comparison between these studies.

However, it was reported that care must be considered to
preserve the nasolabial angle within 10° of 100°, where
several studies in layperson preferences found that an overly
obtuse or acute nasolabial angle is not considered to be
aesthetic [25], [26].

Very recently, Hodgkinson [27] stated “Incisor retraction
may result in lip retraction, interlabial gap closure and
increase of the nasolabial angle but a clear consensus on the
effect of incisor retraction on facial aesthetics has not yet been
achieved. Despite current evidence being weak, it seems to
indicate that in a well-managed orthodontic case, with or
without extractions, the soft-tissue and facial aesthetic
changes are generally favorable or clinically insignificant”.

Il. AIM OF THE STUDY

To determine the soft tissue facial profile changes
associated with upper and lower incisors retraction.
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I1l. RESEARCH HYPOTHESIS

Null Hypothesis (H0): There are no changes in the soft
tissue facial profile after incisors retraction.

Alternative Hypothesis (Ha): There are changes in the
soft tissue facial profile after incisors retraction.

IV. MATERIALS AND METHOD

A. The Sample

The sample of the present study consisted of pretreatment
and posttreatment lateral cephalographs taken for thirty-
seven orthodontically treated females with a mean age of
15.03 years. They were selected according to the following
criteria:

1. Patients with age ranged from 13 to 20 years old.

2. Having pretreatment Class Il division 1 malocclusion
(skeletal and dental) with:

- ANB > 5° and/or Wits > +2 mm;

- At least cusp to cusp molar and canine relationships;

- Overjet > 5 mm.

3. All subjects were treated by one orthodontist with fixed
edgewise mechanotherapy with extraction of upper first
premolars and lower second premolars.

4. Availability of good quality pre- and posttreatment
lateral cephalographs taken by same Cephalostat with the
teeth in occlusion and lips in a relaxed position.

5. None of the cases had congenital anomalies, jaw trauma,
fractures and significant facial asymmetry.

The average time between pretreatment and posttreatment
radiographs was two years and ten months.

TABLE I: THE AGE AT PRETREATMENT
N  Minimum Maximum Mean SD

age 37 13.00 20.00 15.03 213

B. Cephalometric Analysis

The retrospective lateral cephalographs used in the present
study were taken using Broadbent [28] standardized
cephalometric technique. All cephalographs were taken by
the same operator and the same cephalostat. Patients were
positioned following Burstone’s guidelines [5]:

1. Patient’s sagittal plane at right angle to the path of x-ray

2. Teeth in maximum intercuspation.

3. Relaxed lips posture.

C. Cephalometric Analysis Steps

Manual tracing for each of the 37 pretreatment (T1) and
posttreatment (T,) lateral cephalographs was done by one
operator in a darkened room on a fluorescent tracing screen.
An acetate papers with 0.003-inch thickness have been used
with 0.5 mm mechanical black and blue lead pencils for
pretreatment and posttreatment tracing respectively at the
same time to minimize tracing error.

As shown in Fig. 1, the following fifteen hard tissue and
nine soft tissue landmarks were identified according to the
classic definitions found in the literature [29], [30]:

- Hard tissue landmarks

1. (S) Sella, center of the contour of sella turcica.

2. (N). Nasion, Is the most anterior point of the nasofrontal
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suture in the midsagittal plane.

3. (ANS) Anterior nasal spine, the tip of the median,
sharp bony process of the maxilla at the lower margin of the
anterior nasal opening.

4. (PNS) Posterior nasal spine, the most posterior point at
the sagittal plane on the bony hard palate.

5. (Sp) Spina marked, the intersection points of N-Me
line and ANS-PNS line.

6. (A) Subspinale, the deepest point in the midsagittal
plane between the anterior nasal spine and the alveolar crest.

7. (UIP) Upper incisor point, the most anterior point on
the crown of upper incisor.

8. (Is) Incision superius, upper incisor incisal edge.

9. (Isa) Apex of upper central incisor.

10. (i) Incision inferius, lower incisor incisal edge.

11. (LIP) Lower incisor point, the most anterior point on
the crown of lower incisor.

12. (lia) Apex of lower central incisor.

13. (B) Supramentale, the deepest point in the midsagittal
plane between the alveolar crest and pogonion.

14. (Me) Menton, the most inferior point on the
symphyseal outline.

15. (Go) Gonion, the midpoint at the angle of the
mandible.

\
|
Cribriform Plate of Ethmoid _/ N
S 7
/C ;e

Fig. 1. Cephalometric landmarks.

- Soft tissue landmarks

1. (Cm) Columella, the most anterior soft tissue points on
the columella (nasal septum) of the nose.

2. (Sn) Subnasale, the point of convergence of the nose
and the upper lip.

3.(Ss) Sulcus superius, the point of greatest concavity in
the midline between the upper lip (Ls) and subnasale (Sn).

4. (Ls) Labrale superius, the most anterior point on the
convexity of the upper lip.

5. (Stms) Stomion superius, the lowermost point of the

upper lip.
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6. (Stmi) Stomium inferius, the uppermost point on the
vermilion border of the lower lip.

7. (Li). Labrale inferius, the most anterior point on the
convexity of the lower lip.

8. (Si). Sulcus inferius, Is the point of greatest concavity
in the midline between the lower lip and soft tissue pogonion.

9. (Pg.”) Soft-tissue pogonion, the most anterior point of
the soft-tissue chin.

Horizontal and vertical positional changes of these
landmarks were measured in relation to the reference lines
drawn on the pretreatment cephalographs (Fig. 2) namely:

a. Constructed Frankfort Horizontal line (CFH) drawn
from Sella, at 7° below Sella-Nasion line.

b. Vertical reference line (VRL) drawn by dropping a
perpendicular line to CFH through S-point.

Fig. 2. Constructed Frankfort Horizontal (CFH)and Vertical Reference line
(VRL) drawn on pretreatment cephalogram.

Superimposition of pre- and posttreatment cephalograph
on the best fit cranial base structures (anterior wall of the
Sella turcica, the contours of the cribriform plate,
frontoethmoidal crests) as seen in Fig. 3.

Black tracing: pretreatment, Red tracing: posttreatment.

These landmarks used to produce 24 angular and linear
measurements, then classified into skeletal, dental, and soft
tissue measurements.

Vertical and horizontal displacements of these landmarks
were measured; increase in a variable was recorded as a
positive and a decrease as a negative. In other words, forward
change was recorded as positive and backward change as
negative.

Linear measurements were calculated to the nearest 0.5
mm and to 0.5° for the angular one. The mean magnification
factor (0.8) produced by the Cephalostat was corrected for the
linear measurements.
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Fig. 3. Superimposition of pre- and posttreatment cephalogram.

D. Statistical Analysis

Four skeletal, eight dental and eleven soft tissue
cephalometric variables were used to assess treatment
changes. The previous measurements were evaluated
statistically using Statistical Package Software System,
version 12 (SPSS 12). Various analyses have been carried out
including descriptive statistics and Student t-test were used
for data analysis. Additionally, strength and significance of
the relationship between measurements was estimated by
Pearson’s correlation coefficient (r).

E. Error of the Method

Prior to the actual recording of the measurements, error due
to tracing was assessed. Ten cephalographs were randomly
selected and traced twice and retraced after two weeks from
the first analysis by the same investigator to determine the
intra-examiner error. Error of the method was tested using
three methods, Dahlberg’s method (SEM is <1.2), Paired t-
test (>0.05) and Correlation coefficient (r) (r=0.80) which
showed negligible errors.

V. RESULTS

Table Il revealing negligible error as followings:

1. Dahlberg’s method of error showed that the calculated
SEM has a maximum value of 0.74 indicating insignificant
standard error of the method (less than1.2).

2. Paired t test has a minimum value of 0.096 indicating
also insignificant difference (greater than 0.05) between first
and second readings.

3. The first and second tracing measurements were highly
correlated where the minimum r- value was 0.85 (greater than
0.80).

Table 1Il presented the treatment mean changes of the
facial soft tissues were and indicated that nasolabial angle
(NLA) increased significantly, whereas upper lip angle
decreased significantly in relation to CFH reference line (i.e.,
both angulations’ changes led to significant backward
movement of the upper lip). The change in NLA and upper
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lip angle showed large standard deviation value and even
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TABLE Il: THE RESULTS OF THE THREE ERROR OF THE METHOD TESTS

; : Dahlberg’s - .
more for ment_olablal angle (MITA)_. 'Upper lip Igngth,. on the No Paired variables method of Paure(dp ; test Corr(erlftlon
other har!d, 'd.ld not changed 3|gn|f|cantly,_whlle thickness error (SEM)
reveals significant mean change. Lower lip, on the other 1 ANB 0.5 0.193 0.938
hand, displayed different changes; length has increased 2 Wits 033 0.096 0.949
significantly while thickness did not show significant 3 L&gﬁgiﬁjl':r' hlea'g:t 0.44 0.343 0.985
changes. On the other hand, the uncurling of lower lip 4 inclinatic?n 0.31 0.168 0.999
increases the mentolabial angle significantly. Moreover, 5 Nasolabial angle 0.63 1.000 0.997
retraction of one or both upper and lower lips resulted in 6 Upper lip angle 0.63 0.509 0.997
significant reduction of interlabial gap. Nevertheless, all soft 7 Subnasale retraction 0.22 0.343 0-895
. . L R Sulcus superius
tissue variables have shown significant and strong correlation 8 retraction 0.2 0.591 0.926
between pre- and posttreatment measurements except lower g Upper lip length 0.24 0.193 0.976
lip thickness. 10 Upper lip thickness 0.3 0.726 0.905

Table 1V shows the significance of the mean differences 11 ~ Upper lip retraction 043 0.811 0.914
bet - and posttreatment for lower facial height and 12 Lower lip length 022 0343 0989
etween pre- and postir _ _ 9 13 Lower lip thickness 0.28 0.443 0.990
mandibular inclination in relation to SN line. There was @ 14  Lower lip retraction 0.36 0.555 0.929
statistically highly significant mean changes took place in the 15 Mentolabial angle 0.74 0.780 0.996
lower facial height and mandible to SN inclination. Further, 16 Interlabial angle 0.3 0.279 0.889
th rrelations  between re- and osttreatment b Overjet 024 0578 0855

€ co p 4 postireat 18 Overbite 0.22 0.343 0.995
measurements were very strong and highly significant. Upper incisors

- . - .19 PR T 0.44 0.343 0.998
Hence, the results indicate that increase in the lower facial inclination
height was due to backward rotation of the mandible. 20 Upper incisors 0.1 0.343 0.995

. . . . . retraction
Table V is expressing very high significant dental changes Lower incisors
. 21 T 0.22 0.343 0.999
between T1 and T2. The upper and lower incisors were inclination
retroclined S|gn|f|cantly in relgtlon to the Constr}Jcted 29 LOWfrn:plsors 036 1.000 0.958
Frankfort horizontal and mandibular plane respectively. U reerrai‘; 'c‘i’gors
Additionally, there were significant and strong correlations 23 pﬁ]trusion 033 0.343 0.961
between pre- and posttreatment measurements. The overjet Lower incisors
L . 24 o 0.28 0.443 0.985
was reduced significantly as well as the overbite, intrusion
Nevertheless, pre- and posttreatment for both were weakly
correlated.
TABLE Il1: SOFT TISSUE CHANGES
. T, T, M-diff. Correlation
Variable Mean D Mean D Mean D t-value P-value o
a -Nasolabial angle 10075 1189  107.13 1183  6.38 6.56 6.11 0.000 0.85 0.000
~ -Upper lip angle 94.81 11.65  86.05 1151  -8.75 7.74 77 0.000 0.77 0.000
2 -Upper lip length 17.2 2.05 17.34 2.28 0.14 1.52 0.56 0.57 0.76 0.000
o -Upper lip thickness 8.23 1.97 9.65 1.08 1.43 157 551 0.000 0.60 0.000
2.2 -Lowerlip length 13.38 2.07 14.04 1.63 0.66 1.62 2.47 0.018 0.64 0.000
S < -Lower lip thickness 9.26 1.85 9.56 1.49 0.30 2,01 0.92 0.36 0.30 0.07
-Mentolabial angle 11582 1745 12211 1632  6.28 13.38 2.85 0.007 0.68 0.000
-Interlabial gap 1.06 1.94 0.28 0.88 -0.78 1.35 -3.51 0.001 0.79 0.000
NS = Not significant, (*) P < 0.05 level. (**) P < 0.01 level. (***) P < 0.001 level.
TABLE IV: SKELETAL CHANGES
Variable LE 12 M-diff. t-value  P-value Correlation
Mean SD Mean SD Mean SD r P
"OVF‘]’:irgﬁc'a' 536 383 545 42 082 128 388 0000 095  0.000%**
Mandible to
SN 418 6.8 424 7.2 0.54 1.32 2.48 0.018 0.98  0.000%**
inclination

NS = Not significant, (*) P < 0.05 level. (**) P < 0.01, (***) P < 0.001

TABLE V: DENTAL CHANGES

Variable T1 T2 M-diff Tovae Correlation
Mean SD Mean SD Mean SD value r P

Overjet 52 0.79 1.78 0.69 -3.42 121 -14.7 0.000 031 0.058*

Overbite 2.74 1.42 1.60 1.04 -1.14 1.45 -4.8 0.000 0.34 0.041*

Upper incisor
inclination
Lower incisor
inclination

11513 736 101.08 9.67

100.48 6.24  95.37 5.74

-14.05 8.41 -10.17

-5.11 6.0 -5.17

0.000 0.54 0.001***

0.000 0.50 0.002***

NS = Not significant, (*) P < 0.05 level. (**) P < 0.01, (***) P < 0.001.
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Table VI representing the different ratios exhibited by the
upper and lower lip variables (retraction at subnasale, sulcus
superius, labrale superius and labrale inferius) to the upper
incisor retraction. The following ratios have been shown:

a) Upper incisor to Subnasale retraction ratio was 5.34:1
which mean that 1mm retraction at Subnasale will be resulted
from 5.34 mm retraction of upper incisor. This ratio, on the
other hand was statistically at border line (P=0.05) and
weakly correlated (r=0.32).

b) Whereas for 1mm sulcus superius retraction, require
2.71mm upper incisor retraction and the ratio expressed as
2.71:1 (upper incisor to sulcus superius retraction ratio). This
ratio was statistically significant at 5% level.

c) At 1% level, upper lip retraction at labrale superius by 1
mm was statistically highly significant and strongly
correlated with 1.99 mm retraction of upper incisor. Hence,

RESEARCH ARTICLE

upper incisor to labrale superius retraction ratio was 1.99:1.

d) Finally, lower lip retraction at labrale inferius of 1 mm
showed significant correlation with 2.16 mm upper incisor
retraction at 5% level. Thus, giving a ratio of 2.16:1 (upper
incisor to labrale inferius ratio).

Table VII exhibiting the ratios of mandibular incisor
retraction to upper lip (at labrale superius) and lower lip (at
labrale inferius) retraction. For 1.10 mm labrale superius
retraction, Imm lower incisor retraction would be needed.
This ratio of (1.10:1) lower incisor to labrale superius
retraction was statistically insignificant and weakly
correlated. On the other hand, statistically high significant
and strong correlation was found for the lower incisor to
labrale inferius retraction ratio (1.13:1). Thus, 1.13 mm lower
incisor retraction would result in 1mm labrale inferius
retraction.

TABLE VI: RATIO OF MAXILLARY INCISOR RETRACTION TO UPPER AND LOWER LIPS RETRACTION

Variables Cases Minimum Maximum Mean SD r p
Uppregt:';giis;:s(ﬁl;L/’gzi‘sa'e 34 2.50 14.00 5.34 2.75 032 0.054*
su’i‘iﬁfg r'gtcrf;:;ﬁ (SB'ICF:’/SSS) 37 1.25 7.00 271 1.00 0.40 0.012*
ot g omsmam o ow om ome

Upper incisor to labrale 37 -1.50 8.00 216 1.38 037 0.022 *

inferius retraction (UIP/Li)

NS = Not significant, (*) P < 0.05 level. (**) P < 0.01, (***) P < 0.001.

TABLE 7: RATIO OF MANDIBULAR INCISOR RETRACTION TO UPPER AND LOWER LIPS RETRACTION.

Variables cases Minimum Maximum Mean SD r P
Lower incisor to labrale 0.106
superius retraction (LIP/Ls) 37 0.00 3.00 1.10 0.78 0.27 NS
Lower incisor to labrale 37 -0.50 2.00 113 0.85 0.44 0.006**

inferius retraction (LIP/Li)

NS = Not significant, (*) P < 0.05. (**) P < 0.01, (***) P < 0.001.

V1. DISCUSSION

The present investigation is a retrospective study designed
to evaluate the incisor to lip retraction ratio and the various
factor that influence the extent of lips retraction value. The
sample consisted of thirty-seven adolescent subjects
undergone comprehensive orthodontic treatment. Since most
of the soft tissue facial growth changes suggest sexual
dimorphism, single gender included only.

Females were chosen as they get matured earlier than
males (about 15 years) which minimize the confounding
growth effect. Further, a minimum overjet of 5 mm was
selected and at least cusp to cusp molar and canine
relationships checked from dental casts. Furthermore, ANB
angle should be equal to or greater than 5 degrees and/or Wits
appraisal greater than +2 mm.

Unfortunately, due to these rigid criteria, many cases were
excluded. Pretreatment and  posttreatment lateral
cephalographs have been taken using standardized technique
and equipment’s as recommended by Battagel®! and, Isaacson
and Thorm [32]. Therefore, all radiographs were of high
quality. The high-speed film has been used at fixed distance
to the midsagittal plane with restricted head movement.

The different methods of analyses available for evaluating
soft tissue profile and the lack of standardization in research
methods make it difficult to draw comparisons between
results reported by various researchers.
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Constructed Frankfort Horizontal (CFH) and vertical
reference planes were used to calculate sagittal and vertical
changes because of their increased reliability and
convenience. Superimposition of pre- and posttreatment
cephalographs was applied to minimize growth effect so that
discernible treatment changes could be measured. Structural
superimposition has been used as advocated by Bjork [33]
and Bjork and Skieller [34] by superimposing the
longitudinal radiographs on stable anatomical landmarks, so
they fit together in the best way possible.

Several studies report that there is a correlation between
incisor retraction and lip retraction, which has been supported
by meta-analysis [17], [35], [36].

The Upper and lower incisor point (UIP), the most labial
point of the incisor crown, has been used in this study to
measure the amount of incisors retraction achieved. Incisal
edge (Is) has been the most common landmark selected, but
this point has minimal predictive value for lip movement
[9],[17]. Additionally, higher determination (64%) was
reported when UIP used [10].

Despite desirable bodily movement during incisors
retraction, it is a difficult achievable goal. Frequently, there
is a degree of tipping movement (retroclination)
accompanying bodily incisors retraction. The mean retraction
of upper incisors (5.25 mm) ends with 14.05° up-righting
relative to CFH plane. Lower incisors inclination, in Class 1l
division 1 malocclusion, frequently attempts compromised
position. Therefore, some proclination would be acceptable,
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and the lesser amount of retraction occurred (2.86 mm) were
concurrent with lower incisors alignment and intrusion.
Intrusion was more in lower incisors (1.42 mm) than upper
incisors (0.23 mm). This intrusion is needed as good number
of cases (nine) in the study was in traumatic deep bite (5-6
mm).

In response to incisors retraction, variables of upper lip
showed differential changes (Sn=1.04 mm, Ss=2.06 mm,
Ls=2.92 mm) with subsequent lip uncurling resulted. These
different values were due to different factors, not all of them
are well known. Among these the individual response,
anatomical complexity and mechanotherapy applied were
contributing to these variations.

Furthermore, after incisors retraction, the lower lip was
retracted by a mean of 2.60 mm which is close to upper lip
retraction (2.92 mm) although different degree of upper and
lower incisors retraction performed. This might be due to
initial everted lower lip posture where it is trapped behind
upper incisors. Rains and Nanda! found that the lower lip had
more variable than the upper lip to the differences in upper
incisors retraction. In contrast, position of the lower lip
remains almost unchanged in Talass’s et al study [17]. This
might be due to mixed extraction and non-extraction therapy
applied in his sample.

Several factors influence lower lip retraction, namely
upper and lower incisors retraction, lower incisors intrusion
and initial lower lip thickness. This is not in line with Rains
and Nanda! findings where significant correlation was
observed only with mandibular rotation. In the present study,
the lower incisors retraction showed greater correlation
(r=0.44**) with the lower lip retraction than the upper
incisors (r=0.37*). Indeed, the lower incisors retraction by
one millimeter would result in 0.43 mm retraction of lower
lip. This result is less than the finding reported by Hodges et
al. [37]-[39]. They reported that for every millimeter of lower
incisor retraction, lower lip retraction ranges from 0.8 mm to
1.3 mm. This value is close to the lower incisors intrusion,
where (1.00 mm) millimeter incisors intrusion resulted in (0.3
mm) retraction of lower lip, which again confirms the strong
correlation between incisors intrusion and retraction. The
result of the present study revealed that the initial lower lip
thickness had an important role with lower lip retraction at
Labrale inferius.

When the upper and lower incisors being retracted; both
upper and lower lips will followed in different ratios. This is
due to different method of calculating upper incisors
retraction used among different studies. Upper incisor point
(UIP) was used in the present study and by Rains and Nanda
[1], whereas the Incision superius (Is) was used by Talass et
al [17] and Conley and Jernigan [20]. Therefore, comparison
between these studies is difficult for the reasons mentioned
above.

Significant ratio was obtained (2.71:1) where 2. 71 mm
upper incisors retraction will be required to obtain 1mm
retraction of Sulcus superius. Lew [40] found almost similar
ratio (2.1:1) although lingual orthodontic approach was
performed instead of labial orthodontic used in the present
study. Further, less ratio (0.14:1) was found by Lo and Hunter
[21] in a mixed sample of males and females which might
affect the result.

Upper incisors (UIP) to Labrale superius (Ls) retraction
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ratio: (UIP:Ls) showed the most significant and highest
correlation found among other ratios in the present study,
Labrale superius undergoes a mean retraction ratio of 1.99:1.
This seems very interesting since Labrale superius being the
free end of the upper lip, expected to reveal the greatest
response to incisors retraction. On the other hand, Rains and
Nanda® gave a mean ratio of (1.6:1, Ls: UIP) which is closer
to the present study even though fewer upper incisors
retraction applied (3.1mm). In contrast, Lo and Hunter [21]
reported a mean ratio of (2.5:1, Ls: Is), and greater (r=0.76)
correlation coefficient than in the present study. Waldman
[41] reported greater mean ratio (3.8:1) where different
reference planes were used. Talass et. al. [17], however, went
to the extreme and reported the highest mean ratio 5:1.

The upper incisors (UIP) to Labrale inferius (Li) retraction
ratio: (UIP: Li) indicated that as upper incisors retraction
mainly affects upper lip, the lower lip, on the other hand,
could be influenced too. This is true in cases with moderate
to severe Class Il division 1 malocclusion especially with
deep bite as observed in the present study. Everted lower lip
often entrapped behind upper incisors. Upon upper incisors
retraction, unfolding of lower lip would result with
subsequent improvement of lips competency. Consequently,
aratio of (2.16:1) represents this mutual relationship between
upper incisors and lower lip. This agreed with Bloom [8],
Rudee [9], Roos [18] and Kusnoto and Kusnoto [42] and
disagreed with Hasstedt [43], Ricketts [6] and Lo and Hunter
[21]. On the other hand, insignificant correlation was found
with Labrale inferius (Li). One reason of this conflicting
result might be due to lower lip advancement after lower
incisors proclination during treatment.

Further, when investigating the lower incisors to Labrale
inferius (Li) retraction ratio, the result of the present study
revealed that the lower incisors were retracted 2.86 mm on
average. The ratio obtained (1.13:1) was highly significant at
1% level. This agreed with Kusnoto and Kusnoto [42] where
similar correlation and significance level were reported.
Rains and Nanda [1], however, did not establish significant
correlation.

Despite the wide variation of facial soft tissue response to
the change in underlying hard tissues especially incisors,
general tendency of soft tissue following orthodontic
treatment are valuable tool clinically for better estimating the
expected changes in the soft tissue facial profile. Further,
changes in the soft tissue facial profile caused by tooth
movement have distinct characteristics which cannot be
calculated easily by ratio or formula. Wide variability was
shown, nevertheless, a prediction of posttreatment profile
change may be still possible. Pretreatment facial soft tissue
profile should be evaluated individually. It is important to
study the relaxed lip posture due to its accuracy in
determining posttreatment posture as Burstone [5] described.

Collectively, the above-mentioned soft tissue facial
changes could be used to predict the posttreatment facial
profile. The amounts of planned incisors retraction must be
estimated and drawn on the pretreatment cephalometric
tracing then redraw the expected soft tissue movement
considering both the direction and amount.

From the above findings, the stated null hypothesis “There
are no changes in the soft tissue facial profile after incisors
retraction” was rejected and accept the alternative hypothesis
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“There are changes in the soft tissue facial profile after
incisors retraction”

VII. CONCLUSIONS

The Alternative Hypothesis (Ha) that there are changes in
the soft tissue facial profile after incisors retraction; was
accepted

The following conclusions were drawn:

1. Nasolabial angle significantly increased. However, it is
poorly predictable.

2. The mentolabial angle showed weak predictability.

3. The changes in the interlabial gap have the highest
predictability and correlation, making it a more useful clinical
tool.

4. The changes in the lower lip thickness have the greatest
predictability whereas the change in the length was the least.

5. The upper and the lower lips revealed relatively similar
mean retraction value (2.92 mm) and (2.60 mm) respectively
although the upper incisors retracted more (5.25 mm) than the
lower incisors (2.86 mm).

6. The upper incisors to Labrale superius ratio was (1.99:1,
UIP: Ls) exhibited the highest correlation (r=0.55**) among
the other established ratios.

7. The lower incisors to Labrale inferius ratio was (1.13:1,
LIP: Is) with significant correlation (r=0.44**), whereas no
significant correlation was observed with Labrale superius (r
=0.27).
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