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Abstract

Introduction The aim of this study was to evaluate the
projection and rotational tipping(upturning) changes in the
nose after orthognathic surgery by using the Goode
Method.

Materials and Methods In this retrospective study, 21
adult patients (12 males, 9 females) who had double jaw
surgery (Lefort 1 Maxillary Advancement and
Impaction + Mandibular Setback) were evaluated by using
Goode’s method(nasal projection) and by evaluation of
NLA(Nasolabial Angle)(Nasal rotation) on pre-op and
post-op standardized photographs.

Results There was no statistically significant difference
between NLA baseline and outcome mean values (p:
0.519), while there was a statistically significant difference
between Goode ratios baseline and outcome values (p:
0.025). There was no statistically significant relationship
between NLA values and Goode ratios changes and, age,
Maxillary Advancement, Impaction and Setback. Gender
did not have an effect on the changes of NLA values and
Goode ratios.

Conclusion The results of this study presented significant
sagittal direction nasal changes in the form of nasal tip
protrusion after double jaw surgery, while no statistical
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effect was found on nasal tip rotation in the vertical
direction.

Keywords Goode’s method - Nasal projection - Nasal
tipping - Orthognathic surgery - Orthodontics

Abbreviation
NLA Nasolabial angle

Introduction

The main aim of orthognathic surgery is both to correct the
malocclusion and to form ideal orofacial esthetics [1]. The
nose must be a part of the evaluation for patients which will
be treated with orthognathic surgery, to be able to achieve a
satisfying surgical result [2, 3]. Surgical interventions in
the maxilla will undoubtedly have an impact on the nose
[3]. Maxillary surgery can be applied in upward, down-
ward, forward, and backward directions, and each can
result with different changes in nasal structures [4]. How-
ever, the effects of orthognathic surgery on bone, cartilage,
and soft tissues of the nose can be unpredictable sometimes
[5].

It has been reported that changes in the tip of the nose
are associated with surgical maxillary vertical and sagittal
movements, and the movement of the maxilla affects the
position of the nasal tip, and as a result, nasal aesthetics
improves after orthognathic surgery [6].

Following maxillary advancement changes effecting
nasal tip rotation, supratip fracture, and the dorsal hump
may occur. The various components that support the tip of
the nose are the nasal septum, the lower lateral cartilages,
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the medial crura footplates, the upper and the lower lateral
cartilages, and the anterior nasal spine. For this reason,
operations and changes in this region are likely to have an
effect on the nasal tip position. The most reported rela-
tionship is increased projection and rotational turning up of
the nasal tip with maxillary advancement [7, 8]

Hereby, this study aimed to assess the impact of
orthognathic surgery on nasal projection and rotational
tipping(upturning).

Materials and Methods

The ethical approval for the study was given by Istanbul
Medipol University by approval number of 5302017. This
retrospective study was based on the clinical medical
records of the patients in the data pool of Istanbul Medipol
University, School of Dental Medicine. 21 patients (12
males and 9 females) were enrolled in the study. All of the
patients, who had Skeletal Class III malocclusion which
was characterized by mandibular prognathism and maxil-
lary deficiency, were applied double jaw surgery. Exclu-
sion criteria were: major congenital deformities, cleft lip
and/or palate; previous facial and/or orthognathic surgery.

All surgeries were performed by the same surgeon and
same surgical team in the same center. With regarding to
surgical technique, all patients had same treatment: LeFort
I osteotomy for maxillary advancement with impaction (at
least to a degree because of diameter of the routine burs
used for the corticotomy of the bone segments), combined
with bilateral sagittal osteotomy of mandibular ramus.
None of additional surgical procedures like: septal trim-
ming, removal of ANS, widening of piriform rims, were
used during operations. All patients had the same preop-
erative and postoperative care.

Standardized orthodontic profile photographs were
obtained before the operation (T0) and at least 6 months
after the operation (T1) to be able to avoid the possible
effects of edema. Preoperative (T0) and postoperative (T1)
nasal soft tissue parameters of all of the patients were
evaluated by using the Goode’s method on profile pho-
tographs. Preoperative (T0) and postoperative (T1)
(Nasolabial Angle) NLA values of the patients were also
calculated on the profile photographs. All of the evalua-
tions and calculations were made by the same one
researcher. (Fig. 1).

Statistical Method

Data were analyzed with IBM SPSS V23. Dependent
samples t-test was used to compare NLA and Goode ratios
baseline and outcome values. The relationship between
NLA values, Goode ratios, age, Maxillary Advancement,

Nasal Height (AT)

Goode's Nasal Tip Projection Ratio : :0.55-0.60

Nasal Length (RT)

Fig. 1 Goode’s method

Impaction and Setback was examined by Spearman’s rank
correlation. Independent samples t-test was used for gender
comparisons. Analysis results are presented as mean =+ s.d.
The significance level was taken as p < 0.05.

Results

The rate of males was 57.01% among the total 21 subjects,
and the rate of women was 42.9%. The mean age was
24.48, and the standard deviation was 3.92.

There was no statistically significant difference between
Nasolabial Angle (which pre-sents vertical nasal changes
meaning nasal tip rotation) baseline and outcome mean val-
ues according to gender (p = 0.519). While the initial
average value was 100,95 degrees, the result average value
was 102,04 degrees. There was a statistically significant
positive correlation between baseline and outcome values
(r = 0761).

There was a statistically significant difference between
Goode ratios (which presents sagittal nasal changes
meaning nasal tip projection) baseline values and mean
values (p = 0.025). While the initial average ratio value
was 0.62, the result average ratio value was 0.60. There
was a statistically significant positive correlation between
baseline and outcome values (r = 0.801). (Table 1).

There was no statistically significant relationship
between ‘NLA values and Goode ratio changes’ and ‘age,
Maxillary advancement, Setback and Impaction’.
(Table 2).

Means of NLA baseline value, outcome value, and
"difference between baseline and outcome value’ did not
differ by gender (p values 0.058, 0.535, and 0.097,
respectively). Similarly, the means of Goode ratios
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Table 1 Comparison of NLA

and Goode ratios baseline and Baseline Outcome Correlation p value
outcome values NLA 100,952 & 10,975 102,048 & 11,16 0.761 0.519
Goode 0.628 £ 0.072 0.605 £ 0.060 0.801 0.025
Table 2 Correlation analysis results maxillary impaction with mandibular setback. Mean max-
Max- Set. Impaction NLA change Goode change illary advancement, maxillary impaction and mandibular
Ad Back setback amounts in this study were 5.90 4.61, and
2.95 mm., respectively.
Set-Back The ideal values of nasolabial angle are 95-110 for
r 0.277 females and 90-95 for males [9]. There are contradictory
p 0.224 findings about the nasolabial angle changes after orthog-
Impaction nathic surgery in the literature [10-13]. In their study,
ro 0087 0359 Worasakwutiphong S et al.[14] found an increase in the
p 0707 0.1 nasolabial angle with no change on the nasal height, and
NLA Change nasal length. Yilmaz A et al.[4] also found no changes in
r -0238 0041 -0.186 nasolabial angle after maxillary surgery. They explained
p 03 0.861 0419 this finding with the change of position of lip with maxil-
Goode Change lary surgery. In their study, Khamashta-Ledezma L, Naini
r 028 -0.114 0.06 0.117 [15] also reported an increase in the nasolabial angle fol-
p 0219 0.622  0.796 0.612 lowing surgery. In this study, no statistically significant
Age difference was found between NLA baseline and outcome
r -0154 -0.171 -0.016 0.008 0.010 mean values in both genders. We thought that this per-
p 0.506 0.459  0.947 0.974 0.966 ception of nasal tipping increase could be related to the

r: Spearman correlation coefficient

p: p value

baseline value, outcome value, and ’difference between
baseline and outcome value’ did not differ by gender (p
values 0.150, 0.421, and 0.267, respectively). (Table 3).

Discussion
The purpose of treating of dentofacial skeletal anomalies
by orthognathic surgery is to provide a more functional and

esthetic maxillomandibular relationship. [5] In our study,
all of the patients had maxillary advancement and

Table 3 Comparison by gender

perception of the total change in the face.

Goode’s method is used to evaluate nasal projection
after nasolabial surgeries. This value is obtained by the
division of the distance between the alar root and the tip of
nose by the distance between nasion (root of nose) and
nasal tip. The average value of this ratio is 0.55-0.60.
(Fig. 2) [6, 16, 17]

In their studies, Yilmaz A et al. [4] found more vertical
nasal changes(tipping) rather than sagittal nasal
changes(projection) and in consistency with those results
Tartaro et al. [18] presented a significant increase in nasal
tip projection. In contrary to those findings, we found a
statistically significant decrease between the baseline and
outcome results of nasal projection values. This was
thought to be related to the amount, direction and the

Male (n = 12) Female (n = 9) p value

NLA

Baseline 97,333 £+ 12,759 105,778 + 5,608 0.058
Outcome 100,833 + 14,25 103,667 + 5196 0.535
Difference - 3500 + 8383 2111 + 5419 0.097
Goode

Baseline 0.608 £+ 0.073 0.654 £+ 0.066 0.150
Outcome 0.596 + 0.064 0.618 £ 0.056 0.421
Difference 0.013 £ 0.027 0.037 £+ 0.057 0.267
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Fig. 2 Nasolabial Angle (NLA)

application of the surgery done. DeSasa et al. [8] men-
tioned that maxillary advancement had a significant effect
on nasal tip projection. In accordance with our findings,
they reported an increase in nasal tip prominence, while
they also reported an increase in nasolabial angle in con-
trary to our findings. In contrast to the findings of the
present study, Atakan and Ozgirpici [6] reported a signifi-
cant increase in postoperative nasal tip inclination and
rotation while they reported a decrease in nasal tip
protrusion.

Denadai et al. [19] stated that there were a small change
in nasal tip height parameter in maxillary intrusion and
extrusion movement rather than in advancement and set-
back maxillary movements. However, the same authors
noted that the main obvious changes were in alar width,
alar base width, and nostril angle parameters. In contrary to
their findings, Van Loon et al. [20] in their study, com-
paring two groups of Lefort I osteotomy combined with
and without alar base cinch suture, found that there were no
significant differences in nasal transversal dimensions and
nasal volume following Lefort I osteotomy. However, in
the present study, values like: alar width, alar base width,
and nostril angle, etc., were not examined because the
present study was constructed on 2D sagittal photographs
of the subjects.

In the present study, it was found that there was no
statistically significant relationship between NLA values
and Goode ratio changes; which means there were no
statistically significant relationship between nasal tip
rotation and nasal tip projection. It can be interpreted that,
deviations between outcomes and findings across different
studies depend on the types and amounts of maxillary and
mandibular movements which were performed, methods of
the surgery and, the operators.

Although this study reached such findings, the results
cannot be generalized due to some limitations. In this age
where science has more examination and research tech-
nology than before, and in this “selfie age” where aesthetic
perception gains more importance day by day and people
pay more attention to their appearance, there is need for
studies that include 3D examinations, examine more
parameters related to nose and nasal aesthetics, and include
larger sample numbers. Another last and perhaps important
suggestion is to conduct further comparative studies
between methods such as: the Goode method, the Crumley
method [21], the Baum ratio, the Simons ratio and the
Powell ratio [22], which evaluate nose tipping and
projection.

Conclusion

It cannot be ignored that soft tissues are affected to a
certain extent by orthognathic surgical movements. The
results of this study presented significant sagittal direction
nasal changes in the form of nasal tip protrusion after
double jaw surgery, while no statistical effect was found on
nasal tip rotation in the vertical direction.
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