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Abstract:

Background: The aim was to evaluate the long-term hard and soft
tissue changes following mandibular advancement and setback
surgeries.

Materials and Methods: A total of 16 subjects each were selected
who underwent bilateral sagittal split osteotomy mandibular
advancement and mandibular setback groups. Pre-surgical (T1),
immediate post-surgical (T2) and long-term post-surgical (T3)
cephalograms were compared for hard and soft tissue changes. After
cephalometric measurements, the quantity of changes between
T1-T2 and T1-T3 were determined for each patient. The mean
difference between T1-T2 and T1-T3 was compared with assess
the long-term changes and stability.

Results: In mandibular advancement the mean difference between
immediate post-surgical and long term post-surgical is 7%, which
accounts for a relapse of 7%. In mandibular setback, the mean
difference between immediate post-surgical and long-term post-
surgical is 29%, which accounts for a relapse of 29%.

Conclusion: Mandibular advancement remained stable over the
long period when compared to mandibular setback.

Key Words: Stability, surgical mandibular advancement, surgical
mandibular setback

Introduction

The present generation usually recognizes irregular teeth
or obvious jaw deformities and seeks treatment from an
orthodontist, for improving teeth alignment, function, and
facial esthetics. Among these, Once growth is ceased some
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patients neither growth modification nor the camouflage would
be a possible solution; surgery is the only way to correct, a
jaw discrepancy."” Development of the bilateral sagittal split
osteotomy (BSSO) by “Trauner and Obwegesser” in 1957,
revolutionized the correction of mandibular defects. During
the last two decades, many studies were undertaken to evaluate
the short term changes, but in recent years the stability of
orthognathic surgical procedures hasbeen questioned onalong-
term evaluation. Therefore, this study is intended to evaluate
the stability and relapse of soft and hard tissues following
mandibular advancement and mandibular setback surgeries.**

Materials and Methods

Data collection

Pre-surgical (T1),immediate post-surgical (T2) and long-term
post-surgical (T3) cephalograms of 16 adult patients out of
which 8 were mandibular advancement, and 8 were mandibular
setback, treated with BSSO procedure was taken. The age
group of these patients ranged from 17 years to 26 years. Long
term post-surgical cephalograms were taken, minimum of
12 months after surgery.

Analysis of lateral cephalograms

Standardized pre-surgical, immediate post-surgical and long
term post-surgical profile cephalograms were taken in occlusion
under standardized conditions with a cephalostat. Various
angular and linear parameters of different cephalometric
analysis such as Burstone’s hard and soft tissue, Steiner’s,
McNamara, Holdaway and Rakosi Jarabak analysis were
employed in this study (Tables 1 and 2).51°

Procedure

All radiographs were hand traced on acetate paper and
measured by the same person. Linear and angular parameters
which are mentioned in Tables 1 and 2 were used. After
cephalometric measurements were made the quantity of
changes between T1-T2 and T1-T3 were determined for each
patient. The mean difference between T1-T2 and T1-T3 was
compared with assess the long-term changes and stability
(Figures 1 and 2).

Results

Results are expressed as mean and percentage changes. Long
term post-surgical changes compared to pre-surgical changes,
and immediate post-surgical changes were compared by
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Paired-t test for mandibular advancement and mandibular
setback. Further, the amount of relapse in both types of
surgeries was compared and analyzed using unpaired
t-test. P value of 0.0S or less was considered for statistical
significance. The results are shown as follows in (Graphs 1-4
and Tables 3-7).

Discussion

Patients undergo orthognathic surgical procedures to improve
esthetics and functional problems. The interdigitation of the
dentition in all three planes determines the positioning of the

Table 1: Hard tissue evaluation.

Angular parameters
N-A-Pog (Angle of convexity)
MP-HP angle
ANB angle
N-Pog/FH
Ar-Go-Gn

Linear parameters
N-B
N-Pog
ANS-Gn
Go-Pog

T1-T2

MANDIBULAR AP VANCEMENT

T2-T3

BAsion - NAsicN AT c¢ TenT RASION - NASION AT ¢C Pone
N-NAsion AT C¢ DNT BASION-NASION AT c¢ Pt

Figure 1: Superimposition — mandibular advancement (T1:
Pre-treatment, T2: Post-surgical, T3: Long term post-surgical).

T2-T3

Baavn- Mo af ¢ Bin?

T1-T2

o b ¢ Tk
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Figure 2: Superimposition — mandibular setback (T1: Pre-
treatment, T2: Post-surgical, T3: Long term post—surgical).
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jaws at surgery and helps in attaining stable results. According
to the hierarchy of stability, the most stable surgical procedure
was superior repositioning of the maxilla, closely followed by
mandibular advancement in patients with decreased or normal
anterior facial height. Forward movement of the maxilla was
reasonably stable, but mandibular setback often was unstable
and transverse widening of the maxilla was the least stable
procedure.

In mandibular advancement as expected, the ANB angle
showed a significant decrease immediately following surgery

Table 2: Soft tissue evaluation.

Angular parameters
G-Sn-Pog’ (Angle of convexity)
Sn-Gn'-C (lower face throat angle)
Cm-Sn-Ls (Nasolabial angle)
N'-Pog’/FH
N’-Pog’/Pog’-Ls

Linear parameters

G-Sn/Sn-Me’ (anterior facial height proportionality)
Sn-Gn’/C-Gn’ (lower vertical height-depth ratio)
Lito (Sn-Pog’) (lower lip protrusion)

Sito (Li-Pog’) (mentolabial sulcus)

E-line (Esthetic Plane)

Pog-Pog’, Gn-Gn’, Me-Me’

20.00
18.00
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

18.6318.75

MT1l
T2
T3

Mean (Deg)

ANB (Deg) NA-Pog (Deg) MP-HP (Deg)

Graph 1: Hard tissue angular (mandibular advancement).
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Graph 2: Soft tissue angular (mandibular advancement).



Long term stability and relapse ... Darshan SV et al

Journal of International Oral Health 2014; 6(5):42-46

Table 3: Hard tissue angular.

Parameters T1 T2 T3 T1-T2 P*value, T1-T3 P*value, T2-T3 % change P*value,
significant significant significant
ANB (°) 5.63 2.38 2.50 3.25 P<0.001 HS 3.13 P<0.001 HS -0.13 -5 P>0.05 NS
NA-Pog ) 8.50 2.63 2.88 5.88 P<0.001 HS 5.63 P<0.001 HS -0.25 -10 P>0.05 NS
MP-HP (°) 15.88 18.63 18.75 -2.75 P>0.05NS -2.88 P>0.05NS -0.13 -1 P>0.05NS
FH-N-Pog (") 86.38 88.13 88.25 -1.75 P<0.05 S —1.88 P<0.0S S -0.13 0 P>0.0S NS
Ar-Go-Gn (°) 112.13 116.50 117.63 —4.38 P<0.001 HS -5.50 P<0.05 S -1.13 -1 P>0.0S NS
S: Significant, NS: Non-significant

Table 4: Hard tissue linear.

Parameters T1 T2 T3 T1-T2 P*value, T1-T3 P*value, T2-T3 % change P*value,
significant significant significant
N-B (mm) 10.50 4.00 4.75 6.50 P<0.05 S 5.75 P<0.05S 0.75 7 P>0.05NS
N-Pog (mm) 8.50 2.50 2.50 6.00 P<0.05 S 6.00 P<0.05 S 0.00 0 P>0.05 NS
ANS-Gn (mm) 58.50 64.88 62.38 -6.38 P<0.05S -3.88 P<0.001 HS 2.50 4 P>0.05NS
Go-Pog (mm) 79.00 84.25 83.88 -5.25 P<0.001 HS —4.88 P<0.001 HS 0.38 0 P>0.05S NS

S: Significant, NS: Non-significant, HS: Highly significant

Table S: Soft tissue angular.

Parameters T1 T2 T3 T1-T2 P*value, T1-T3 P*value, T2-T3 | % change P*value,

significant significant significant
G-Sn-Pog’ (°) 16.88 11.50 10.38 5.38 P<0.001 HS 6.50 P<0.001 HS 1.13 10 P>0.05NS
Sn-Gn’-C (°) 123.75 116.63 116.88 7.13 P<0.05S 6.88 P<0.05S —0:25 0 P>0.05 NS
Cm-Sn-Ls (°) 102.88 106.38 101.38 -3.50 P>0.05 NS 1.50 P>0.05 NS 5.00 S P>0.05 NS
N’-Pog’/FH (°) 88.50 90.13 90.63 -1.63 P<0.05S -2.13 P<0.05 S -0.50 -1 P>0.05 NS
N’-Pog’/Pog’-Ls ) 18.50 13.63 12.88 4.88 P<0.001 HS 5.63 P<0.05S 0.75 6 P>0.05NS
S: Significant, NS: Non-significant, HS: Highly significant

Table 6: Soft tissue linear.

Parameters T1 T2 T3 T1-T2 P*value, T1-T3 P*value, T2-T3 | % change P*value,
significant significant significant

G-Pog’ (mm) -6.25 1.00 -0.13 -7.25 P<0.001 HS -6.13 P<0.001 HS 1.13 113 P<0.05S
G-Sn/Sn-Me’ (mm) 1.25 0.99 1.02 0.26 P>0.05 NS 0.23 P>0.05 NS -0.03 =3 P>0.05 NS
Sn-Gn’/C-Gn’ (mm) 1.08 0.97 1.02 0.11 P>0.05 NS 0.06 P>0.05NS -0.05 -5 P>0.05NS
Li to Sn-Pog’ (mm) 2.13 2.88 2.75 -0.75 P>0.05 NS -0.63 P>0.05 NS 0.13 4 P>0.05 NS
Sito Li-Pog’ (mm) 2.13 1.00 1.13 1.13 P<0.05 S 1.00 P<0.05S -0.13 -13 P<0.05S
E line to UL (mm) =275 -3.88 -4.38 1.13 P<0.05 S 1.63 P>0.05 NS 0.50 =13 P<0.05 S
Eline to LL (mm) -2.88 -0.75 -2.13 -2.13 P>0.05S NS -0.75 P>0.05NS 1.38 -183 P>0.05NS
Pog-Pog’ (mm) 11.75 11.38 11.50 0.38 P>0.05 NS 0.25 P>0.05 NS -0.13 -1 P>0.05 NS
Gn-Gn’ (mm) 10.38 10.25 10.25 0.13 P>0.05 NS 0.13 P>0.05S NS 0.00 0 P>0.0S NS
Me-Me’ (mm) 9.38 9.00 9.00 0.38 P>0.05 NS 0.38 P>0.05 NS 0.00 0 P>0.05 NS
S: Significant, NS: Non-significant, HS: Highly significant

6.00 18.00
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5.00 16.00
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-0.38 ANB (Deg)
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Graph 3: Hard tissue angular (mandibular setback).

Graph 4: Soft tissue angular (mandibular setback).
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able omparison between mandib advancement and mandibular setba
Linear parameter (NB) mm | T1 | T2 | T3 | T1-T2 | % change | T1-T3 | % change | T2-T3 | % change | P* value, significant
Mandibular advancement 10.50 | 4.00 | 4.75 6.50 62 5.75 SS -0.75 7 P>0.05 NS
Mandibular setback 3.75 | 3.50 | 3.38 1.48 39 0.38 10 0.13 29 P<0.05 S

S: Significant, N'S: Non-significant

and was found to be stable in the long term.”'* The mean
sagittal relapse at hard tissue Pogonion was 10% of the
sagittal correction which was not significant. Vertically, in
the short term, the lower anterior facial height increased as
evident by an increase in linear measurement given by the
parameter ANS-Gn. This was found to be stable as there
was no significant change in the variable in the long-term.”®
In mandibular setback, there was increase in the ANB angle
following surgery, but in a long run it showed significant
relapse, which is similar to a study reported by Mobarak
et al. This could be because of several factors that have
been cited as responsible for relapse following mandibular
setback surgery, including altered activity and failure of
masticatory muscles to adapt to the repositioned segment,
altered condylar position secondary to rotation or distraction
of the proximal segment during fixation, positional change
of the tongue with reduced space after setback. The mean
sagittal relapse at hard tissue Pogonion was 25% of the sagittal
correction. Lower anterior facial height remained the same
from pre-surgical to immediate post-surgical and long term
post-surgical, indicating a pure setback of the mandible
without any rotation. This was similar to the findings obtained
by Robinson et al.?

Within the mandible: In mandibular advancement in the
short term the gonial angle and mandibular plane showed
mild opening, which gradually decreased though the amount
of change is not clinically significant over the long-term
evaluation.'"'* In mandibular setback gonial angle and
mandible plane remained the same from pre-surgical to
immediate post-surgical and, long term post-surgical, indicating
a pure setback of the mandible without any rotation. This
observed mean stability is most likely due to careful surgical
technique in which the muscles were stretched minimally.
The bony interface was well-prepared for a close union, and
control of the proximal segments was maintained in order
to minimize any distal or clockwise rotation as suggested by
Sorokolit and Nanda. Although the observed mean vertical
changes were not statistically significant, but individual data
indicated there was considerable variability of post-surgical
vertical changes.''® Change of 2.0 mm has been accepted as
a cutoff value at which post-operative changes begin to be of
clinical significance as stated by Proffit."”*° Several studies
have drawn particular attention to the lack of control of
the proximal segment, which has 2 aspects: Change in the
condyle/fossa relationship and rotation of the segment as
a whole. Schatz and Tsimas proposed that the surgeon may
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seat the condyles too far posteriorly and, since rigid fixation
maintains the proximal segment in an upright position, the
post-surgical changes are expressed horizontally.

Soft tissue changes

In mandibular advancement, the present study showed that
in the short term, there were significant changes in the angle
of facial convexity and lower face throat angle. These changes
were found to be stable in the long term. There was no change
in the nasiolabial angle in the short term and long term, and
demonstrated a reduction in lower lip thickness, as well as
lengthening and straightening with an accompanying decrease
of the mentolabial fold. In relation to chin the area, the soft
tissue pogonion, menton and gnathion followed their hard
tissue counter parts in the ratio of 1:1 in short and long term,
similar to the findings of Hunt and Rudge (1984)."

In mandibular setback, Significant variations were found in
the angular parameters of N’-Pog’/Pog’-Ls and throat angle.
Although, the anterior face height was not altered, upper lip
flattened similarly to reports by Kajikawa.

The results of the current study indicate a definite improvement
in the facial profile and lip competence from pre-surgical to
immediate post-surgical and there are no significant changes
from post-surgical to long-term evaluation, which is supported
by Gjorup and Athanasiou (1991)"7 and Suckiel and Kohn
(1978).6

In general, skeletal class III patients who were treated with
surgery experienced minimum change in the soft tissues with
a follow-up period of two to three years. However as age
advances there is a tendency to have an increase in soft tissue
thickness at chin, thinning of the lips and downward sag of
the soft tissue profile, which has to be evaluated critically.'**°
Conclusion

In mandibular advancement the mean difference between
pre-surgical and immediate post-surgical is 62% and between
pre-surgical and long-term post-surgical is 55%, between
immediate post-surgical and long-term post-surgical is 7%,
which accounts for a relapse of 7%. The reasons for relapse
can be linked to condylar position in the glenoid fossa during
internal fixation, lack of proximal segment control at the
time of surgery, Paramandibular connective tissue tension,
Advancements more than 7 mm, is associated with the
increased tendency of relapse. Most of these changes were
found to be stable in the long-term.
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In mandibular setback, the mean difference between pre-
surgical and immediate post-surgical is 39% and between
pre-surgical and long-term post-surgical is 10%, between
immediate post-surgical and long-term post-surgical is 29%,
which accounts for a relapse of 29%. The reasons for relapse
can be linked to Post-surgical pull of the pterygomassetric sling.
In the case of mandibular excess, the lever arm of the mandible
is shortened with retrusion, increasing mechanical advantage
while chewing or biting. On the other hand, muscle fiber length
of the pterygomassetric sling is lengthened or stretched with
retrusion. This fact probably accounts for the greater relapse
tendency of failure of the other masticatory muscles to adapt
to the new environment, positional change of the tongue with
reduced space after setback, magnitude of setback.
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