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Soft tissue changes after a combined lefort I and anterior
maxillary osteotomy: A clinical and cephalometric study
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ABSTRACT
Background: Orthognathic Surgery is indicated in severe skeletal disharmony on the
best means of improving functional facial esthetic. Assessment of the facial harmony in
relation to soft tissue contour the thickness of the tissues, the lip length to postural tone
plays an important role. This article aims determining the changes of the soft tissue profile
cephalometrically after maxillary osteotomy. Material and Methods: The entire concept
of orthognathic surgery involves the identification of the hard and soft tissue deformity by
clinical examination, cephalometric radiographs, models and photographs. This study is to
assist the pre and post-operative soft tissue changes clinically including width of the nasal
bone and upper incisor exposure of rest and cephalometrically including nasolabial angle,
facial convexity, lip protuberance and inter-labial gap by using Rickets E Line, Steiner’s S
Line, Merrifield’s Z Angle and Holdaway Soft Tissue Analysis. Results: There is significant
dramatic improvement in the soft tissue profile cephalometrically after maxillary osteotomy.
Conclusion: The conclusion of the study is that there is a change in the soft tissue in
relation to the hard tissue movement, and also the stability of the soft tissue profile was
established by rigid fixation of bony segments.
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INTRODUCTION

dental spaces between segments.[1] The first report of AMO
was done by Cohn Stock in 1921.[2]

Orthognathic surgery has emerged as a decisive treatment
in improving the patient’s profile thereby providing a better
esthetics and function of the jaws. Lefort I osteotomy has
been the workhorse for the surgeons in the management of
maxillary vertical excess, in all three planes of space whereas
anterior maxillary osteotomy (AMO) is indicated mainly for
dentoalveolar protrusion, correction of open bite and closing
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Any surgical movement of the bony skeleton will definitely
influence the overlying soft tissues. The changes in soft
tissue profile after an orthognathic surgery depends on
several factors including the incisions made and closure
done.[3-6] Most authors[7-9] suggest that the soft tissues
stabilize within 6 months after the orthognathic surgery,
however, Hack et al.[10] reported evidence of continued soft
tissue settling several years after surgery.
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Literature reveals that changes in the vertical plane are less
predictable compared to the horizontal plane, which may be
attributed to smaller movements in vertical plane, and use
of soft and hard tissue landmarks better suited for horizontal
measurements.[11]
The aim of this retrospective study was to analyze the
soft tissue changes clinically and cephalometrically after a
combined lefort I and AMO.

MATERIALS AND METHODS
This study was conducted on five patients (one male and
four female) in the age group of 23-27 years with a skeletal
class II division I malocclusion with vertical maxillary excess
who underwent lefort I maxillary impaction in conjunction
with AMO. In all patients, alar cinch and V-Y closure was
done. Clinically patients with an incisor exposure of >8
mm on a smile and incompetent lips and cephalometrically
patients with an acute nasolabial angle increased facial
convexity and an inter-labial gap of >4 mm were included
in the study. The mean follow-up period of the patients
was 1-year.
The clinical parameters assessed pre- and post-operatively
were alar base width using vernier calliper and also upper
incisor exposure at rest and the cephalometric evaluations
made were upper lip protrusion –LS to (Sn-Pg’), lower lip
protusion –L1 to (Sn-Pg’), facial convexity angle G-Sn-Pg,
nasolabial angle Co-Sn-Ls, inter-labial gap stm-stm, Merrifield
Z angle analysis, and in Holdaway soft tissue analysis the
upper lip thickness and upper lip curvature was assessed.
The soft tissue analysis used in this study were Ricket’s
E-Line, Steiner’s S-Line, The Holdaway soft tissue analysis,
Merrifield’s Z angle and COGS analysis.

RESULTS

labial gap significantly decreased, the mean interlabial
gap being 2.23 mm postoperatively depicting competent
lips. In Merrifield’s analysis, the mean postoperative
angle is 74.3. In Holdaway soft tissue analysis, the upper
lip thickness attained normal values with a mean value
of 13.1 mm and there was a decrease in the upper lip
curvature toward normal measurements compared to
the preoperative measurements with a mean value 2
mm. These results showed a dramatic improvement of
soft tissue profile. Statistical value analysis is given in
Tables 1 and 2.
Table1: Pre- and post-operative cephalometric evaluation
for five patients
Parameter
examined
Upper lip
protrusion

Lower lip
protrusion

Facial convexity
angle (°)

Nasolabial
angle (°)

Inter labial gap

Five patients were included in the study. The mean age
was 24 years with a range of 20-30 years. The postoperative
assessment was made 1-year postoperatively to allow
soft tissue settling. Clinical assessment of the alar base
width revealed a decrease in alar base width with a mean
postoperative value of 34.3 mm. There was a significant
decrease in the upper incisor exposure at rest compared
to the preoperative values with a mean incisor exposure
of 2.8 mm postoperatively. Cephalometric measurements
of upper lip protrusion showed decreased significant
changes with a mean difference of 2.58 mm between the
pre- and post-operative values with an average of 6.2 mm.
The lower lip protrusion decreased significantly with a
mean lower lip protrusion of 6.52 mm postoperatively.
There was a decrease in the facial convexity angle. On the
contrary, the nasolabial angle increased with a mean value
of 90.1° nearing normal values suggesting a significant
decrease in maxillary proclination. Similarly, the inter-

Merrifield’s Z
angle analysis

Upper lip
thickness

Upper lip
curvature

Serial
Cephalometric analysis
P
number Preoperative Postoperative
1
9.8
6.2
0.003*
2
7.2
5.8
3
8.1
6.3
4
9.4
6.4
5
9.4
6.3
Mean
8.78
6.2
1
11
6.5
0.001*
2
12.6
6.3
3
14.3
7.1
4
10.7
6.2
5
10.3
6.5
Mean
11.78
6.52
1
32.4
22.6
0.001*
2
27
21.2
3
28.4
19.1
4
32.6
22.4
5
33
22
Mean
30.68
21.46
1
81
89
0.001*
2
82.4
90
3
79.4
91.3
4
82
93.6
5
79
87
Mean
80.76
90.18
1
9.6
2.8
0.0001*
2
8.4
2.6
3
7.9
2.8
4
8.7
2.5
5
8.9
2.7
Mean
8.7
2.68
1
53
73.5
0.004*
2
57
73
3
67
74
4
54
77
5
52
74
Mean
56.6
74.3
1
9
14
0.030*
2
17
19
3
7
8.5
4
11.5
12.5
5
9.5
11.5
Mean
10.8
13.1
1
4.5
1.5
0.003*
2
5
2.5
3
4.5
2
4
3.5
2.5
5
3.5
1.5
Mean
4.2
2
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Table 2: Pre- and post-operative clinical evaluation
for five patients
Parameter
examined

Serial
number

Width of
nasal bone

1
2
3
4
5
Mean
1
2
3
4
5
Mean

Upper incisor
exposure
at rest

Clinical evaluation

P

Preoperative Postoperative
34.2
30.5
0.001*
45
41
29
26.2
40
37.4
38.9
36.4
37.42
34.3
11.2
2.8
0.0001*
13
3.2
10.6
2.6
11.8
2.7
12.4
2.7
11.8
2.8

*Paired t-test

DISCUSSION
Significant advances have been made in the stability
and predictability of maxillary surgeries over the years.
However, minimal attention has been paid on the effects
of these surgeries on soft tissues. According to Motta et
al.[12] surface displacements indicate that the postoperative
adaptation at different anatomic regions are significantly
correlated.
Literature reveals widening of the alar base with maxillary
impaction as well as with an AMO,[13-15] Park et al.[16] in their
study on soft tissue changes after AMO reported an increase
of nasal width by 3% with slight widening of alar base, on the
contrary in our study even when both procedures were done
in conjunction there was a decrease in alar base width which
could be attributed to the alar cinch suture and V-Y closure
done. However Shoji et al.[17] who on using alar cinch suture
and V-Y closure in 30 patients after lefort I and mandibular
osteotomies demonstrated no alteration of alar base width.
The significant decrease in the upper incisor exposure at
rest reported in the study was seen to be proportional to the
amount of maxillary impaction, and a maxillary impaction
of >6 mm required a trimming of the nasal septum to avoid
buckling of the septum. The decrease in upper and lower lip
protrusion seen in our study could be because of a combined
AMO and maxillary impaction.
Superior repositioning of maxilla leads to a decrease in the
nasolabial angle on the flip side. In AMO, there is an increase
in the nasolabial angle. In a study of Nadakirini et al.[18] there
was a mean increase of nasolabial angle after AMO. This
change of nasolabial angle occurs due to pushing of upper
lip backwards. In the reported study, there was an increase
in the nasolabial angle suggesting that a combined maxillary
impaction and AMO could have a better esthetic profile of
the nasal soft tissues.
The decrease in the interlabial gap improving the lips
competency is sequential to the AMO. There was an
18

increase in the upper lip thickness and satisfactory lip
curvature in our study similar to the studies of Shawky
et al. 2011 [6] on soft tissue changes after anterior
segmental osteotomies where they reported an increase
in lip thickness, but they suggested that variation may
occur because of differences in the amount of posterior
movement of the upper anteriors, operative technique, lip
thickness, and lip strength.

CONCLUSION
The ability to predict the hard and soft tissue changes
prior to an orthognathic surgical procedure is critical to
the treatment planning process. The profile of soft tissue
changes according to the bony foundation and also promotes
skeletal relapse. The combination of lefort I osteotomy and
AMO definitely improves the esthetic profile of patients in
terms of nasal and labial soft tissues. However, the sample
size being small, a larger randomized controlled study is
needed to assess the effectiveness of this combination
in patients with class II division I skeletal malocclusion
with vertical maxillary excess. However, the choice the
combination of surgeries should be individualized to the
need of each patient striking a balance between esthetics
and function.
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