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ABSTRACT

Objective: To detect ideal nasal tip rotation and projection values according to rhinoplasty candidates’ requests.

Methods: Patients admitted to a tertiary hospital for rhinoplasty between January 1, 2018, and January 1, 2020, were included in the present
study. Profile pictures of 100 patients whose desired nose shape was obtained through the Adobe Photoshop software were examined. Patients
who had maxillary and mandibula-induced pathologies causing malocclusion were excluded from the study. Those who were under the age of
18 or who had been operated before were also excluded. Based on the request of rhinoplasty candidates, nasolabial angle, angle so-called nasal
tip rotation angle, Goode score, Crumley 1 and Crumley 2 measurements were performed on profile pictures.

Results: Fifty-two of the study participants were female, while 48 were men. There was no age-related difference in terms of nasolabial angle,
nasal rotation angle, Goode score, Crumley 1, and Crumley 2 scores in men or women (P > .05). However, the differences between men and
women were significant in all measurements except for Crumley 1 score (P < .05). No correlation was found between the nasal tip rotation angle
that we used for the first time for the measurement of nasal tip rotation and the nasolabial angle.

Conclusion: |deal nasal tip rotation and projection according to the patients’ requests was studied in Turkish society first time in the present
study. We believe that the nasal tip rotation angle that we have developed to measure the nasal tip rotation is reliable from a nasolabial point

of view.
Keywords: Crumley, Goode, nasal tip, projection, rotation

Introduction

Rhinoplasty performed to achieve the ideal nose image is
one of the most commonly applied aesthetic surgery, but
it is still one of the most difficult procedures. The difficulty
of the procedure originates from the lack of complete con-
sensus on what the ideal nose should be as well as from the
general complexity of the procedure. The ideal nose varies by
time and societies. Aesthetic beauty assessments and pro-
portions made in ancient Greek civilization have also formed
the basis of and influenced the modern aesthetic concepts.'
Albert Durer, a German painter and mathematician, tried
to set various ratios for the concept of facial aesthetics but
acknowledged that he failed to express a precise definition
of the beauty.? Leonardo da Vinci, on the other hand, put for-
ward an objective thought, noting that the base width of the
nose should be equal to the distance between the eyes.® In the
1960s, the short and low nasal dorsum called “rampant nose”
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was fashionable, while today high and flat nose is preferred.*
The reason for this change could be a joint decision reached
by patient and the surgeon when nasal physiology is better
explained and the need for a functionally good nose is shared
with the patient.

It is clear that the most important expectation of rhinoplasty
candidates with surgery is to achieve a good appearance in
profile pictures. The most important aspects of this image are
nasal tip projection (NTP) and nasal tip rotation (NTR). The first
calculation of the NTP measurement began with Baum.® Then,
Powell and Humphrey® came up with a different ratio for
NTP. However, although many measuring methods have been
specified for NTP, the most accepted measurements are the
ratio described by Goode and 2 ratios stated by Crumley and
Lanser.”"® The standard measurement method applied for
NTR, on the other hand, is the nasolabial angle (NLA). Although
this angle is generally an ideal method for NTR measurement,
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it could be misleading in measurements when the vermilion-
cutaneous junction is flat or over-protruding due to the upper
lip structure. For this reason, we tried to determine NTR using
a different measurement technique which we called nasal tip
rotation angle (NTRA).

In the present study, we tried to determine the ideal NTP and
NTR measurements for the first time in Turkish society by
obtaining a nose shape based on rhinoplasty candidates’ own
wishes and making measurements on this shape. Moreover, we
used NTRA for the first time to determine NTR.

Methods

The patients who applied to a ear-nose-throat outpatient
clinic in a tertiary hospital for rhinoplasty in the period from
January 1,2018, to January 1, 2020, were included in the study.
Patients with aesthetic expectation rather than functional
problems were included in the study. Profile pictures of 100
patients whose desired nose shape was obtained through the
Adobe Photoshop software were examined. Patients who had
maxillary and mandibula-induced pathologies resulting in mal-
occlusion were excluded from the study. Besides, the patients
under the age of 18 or who had been operated previously were
not included.

This study was approved by Ethics committee of Tokat
Gaziosmanpasa University Meedical Faculty,(Approval No:
18-KAEK-162) and informed consent was obtained from every
patient participating in this study.

Profile pictures were analyzed based on the requests of the rhi-
noplasty candidates using Adobe Photoshop® CS4 Extended
version 11.0 (Adobe Systems Incorporated, San Jose, Calif,
USA). Before the analysis, the candidates were informed that
this procedure was done to give them a preliminary idea and
that there was absolutely no guarantee that such a nose would
be achieved. Profile photos were processed according to the
rhinoplasty candidates’ requests. In order to exclude overly
obsessive patients from the study, each patient was given a
maximum of half an hour for Photoshop evaluation, and the

Main Points

In the present study, it was observed that in Turkish society,
a nasolabial angle (NLA) neither as narrow as that demanded
by Koreans nor one as wide as that demanded by Americans
was desired. Rhinoplasty candidates of Turkish society seek
a moderate NLA.

Nasolabial angle could be influenced by the upper lip struc-
ture because the plumpness of the upper lip in the antero-
posterior direction could affect NLA. While a narrower NLA
was obtained in those with plump or protruding lips, a wider
one was found in people with a flatter upper lip structure.
Nasal tip rotation angle (NTRA), an angle that we have devel-
oped to determine the nasal tip rotation, is a measurement
independent of the upper lip shape. Thus, NTRA appears to
be a more accurate parameter than NLA for the evaluation of
nasal tip rotation.

Both women and men in Turkey demand noses with lower
nasal tip projection compared to other societies.
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patients whose evaluation lasted more than half an hour were
excluded from the study.

Measurements

All measurements were done using the AutoCAD® 2014
software (version 19.1; Autodesk, San Rafael, Calif, USA) on
processed profile pictures of rhinoplasty candidates. Two
surgeons discussed and drew the lines together in a consen-
sus manner. Then, all angles and ratios were calculated by an
expert with experience on related software. Those who drew
the lines informed the person who made the calculations only
about what to calculate, and they did not supervise the person
during the calculations.

* Nasolabial angle measurement: Angle between columella
(inferior border of nose) [AB] and labial surface of the
upper lip [AC] (Figure 1a)."-1®

* Nasal tip rotation angle measurement: Angle between the
2 lines drawn from nasal tip defining point to the deep-
est point of alar crease [AB] and nasal tip to nasion [BC]
(Figure 1b).

*  Goode method: A line was drawn from the nasion to the
alar crease. Then a perpendicular line was drawn from the
nasal tip to this line. The ratio of this perpendicular line
[AB] to the line drawn from nasal tip to nasion [BC] gives
the Goode ratio (Figure 1c).”'®

*  Crumley 1 method: Ratio of the line drawn from nasion to
vermilion-upper lip junction [CD] to the line drawn to this
line perpendicularly from the nasal tip [AB] (Figure 1d).

e Crumley 2 method: Ratio of the line drawn from nasion to
mentum [CD] to the line drawn to this line perpendicularly
from the nasal tip [AB] (Figure 1e).

Statistical Analysis

The Statistical Package for Social Sciences, version 20.0 soft-
ware (SPSS Inc.; Chicago,IL, USA) was used for all statistical
analyses. Independent samples t-test, which is a parametric
test, was used for comparing the groups, because the data ful-
filled parametric assumptions. The relationships between the
variables were evaluated using Pearson'’s correlation analysis.
P values less than .05 were considered statistically significant.

Results

The number of volunteering female rhinoplasty candidate in
the study was 52 and the number of males was 48. The mean
age was 27.4 + 5.7 years for women and 29.4 + 6.1 years for
men. The mean ages of men and women were not significantly
different (P=.101).

There was no significant effect of age in both genders on NLA,
NTRA, Goode score, Crumley 1, and Crumley 2 scores (P > .05).

However, differences between men and women were signifi-
cant for all parameters (NLA, NTRA, Goode score, and Crumley
2 score) except for Crumley 1 score (P <.05) (Table 1).

A weak negative correlation was found between NLA and
NTRA in women (r=-0.104). Similarly, the correlation between
NLA and NTRA in men was also weak (r=—0.146). Irrespective
of genders, no correlation was found between NLA and NTRA
in all cases (r=-0.067).
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Figure 1. Measurements of nasal tip projection and rotation in a female rhinoplasty candidate’s Photoshop processing. (a) Nasolabial angle
(angle between AB and AC), (b) nasal tip rotation angle (angle between BA and BC), (c) Goode method (ratio between BA and BC), (d) Crumley 1
method (ratio between CD and AB), () Crumley 2 method (ratio between CD and AB). [AB] line in ¢, d and e is perpendicular, but the [AB] line in

b is not perpendicular.

Table 1. Comparison of Nasal Tip Projection and Rotation Values Between Females and Males

Nasolabial Angle Nasal Tip Rotation Angle Goode Score Crumley1 Score

Crumley2 Score

Female patients (n=52) 96.6 + 8.3 743 +58 0.58 + 0.05 36+04 4.4 +05
Male patients (n=48) 93.0+72 69.1+4.9 0.62 +0.05 3.6+0.3 47+07
P .026 .000 .000 .817 .002

Discussion

In the present study, we aimed to determine what kind of nose
profile image the rhinoplasty candidates in a Turkish popula-
tion desired. In our study, we did not find any effect of age
on nasal profile measurements in both genders. This finding
implied that individuals in young, middle, or older age groups
did not desire different nasal type rotation and projection
measures in our society. However, the situation was different
between the genders. We found that women desired a nose
with a higher rotation and a lower projection.

In order to prevent the functional status from affecting the
aesthetic perspective, only the patients who applied with an
aesthetic request were included in the study. This is because
the patients with advanced functional problems may disre-
gard the aesthetic concerns and the appearance. In addition,
it could be difficult to obtain the desired nasal appearance in
patients with advanced nasal septum problems, and this fact is
clearly explained to patients.

There is no consensus on what the NLA, a parameter used
in determining the NTR, should be. Although Powell and
Humphreys® reported that the NLA should be between

90 and 120 degrees, this range is considered very wide. Maran
and Lund,” on the other hand, mentioned a narrower range
between 90 and 105 degrees for this parameter. Although
classically ideal NLA was reported to be between 95 and
100 degrees for men and between 103 and 108 degrees for
women,'""1520-22 there are also studies which argue that this
difference between the genders has been decreasing and that
the classical angle measurement is not correct.'®723-27 Choi
and his colleagues' evaluated nasolabial and nasomental
angles in profile pictures of 100 male and 100 female Korean
patients seeking rhinoplasty whose ages varied from 20 to 40.
The subsequent measurements showed that mean NLA of the
group subjectively concluded to have less than ideal rotation
was 80.4 degrees, while that of the group with ideal rotation
was 87.1° and the group with over-rotation had a mean NLA of
88.6°. Statistically significant differences were found among
these values (P=.03). In terms of gender differences, the mean
NLA for men (85.3° + 10.5°) was very close to the mean NLA
for women (87.9° + 11.0°). The mean nasomental angle rota-
tion was 106.6°, 110.8°, and 115.5° in the groups subjectively
concluded to have less than ideal, ideal, and over-rotation,
respectively, and these differences were significant (P=.004).
The aforementioned study emphasized that preoperative
measurement of the nasolabial and nasomental angles is
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crucial in terms of nasal tip position and showed that it would
be useful to perform simultaneous genioplasty during rhino-
plasty for the patients who needed it."” We agree that the jaw
position has an important role in ensuring the facial harmony.
However, in the present study, considering the occlusion, we
excluded the patients with prognathism and retrognathism in
an effort to eliminate the effect of the jaw position on NTR.
Sinno et al.® on the other hand, recruited a total of 98 volun-
teers in a randomized fashion from the general population. The
authors asked the volunteers to evaluate 3 different NLA of
a woman (100°, 105°, and 110°) and 3 different NLA of a man
(90°, 100°, and 105°). During this evaluation, the volunteers
were asked to classify each angle as “most aesthetic,” "mod-
erately aesthetic,” or “least aesthetic.” It was revealed that the
most aesthetic angle for women was 104.9° + 4.0°, whereas
the most aesthetic angle for men was 97.0° + 6.3°. Mean NLA
considered most aesthetic was significantly different in men
and women (P < .05). Statistically significant differences were
also found between NLA values for men under 30 years of
age and for men over 30 years of age (P < .05). While men and
young volunteers preferred a narrower-angle NLA (around 90
° on the average), women and volunteers over 50 years of age
preferred a wider NLA. In that study, the optimal NLA mea-
sure for women ranged from 100.9 to 108.9 °, while in men, it
ranged from 90.7° to 103.3°.28 The study also reported a much
wider angle demand by men in particular compared to the pre-
vious reports in the literature.?® In the present study, on the
other hand, NLA was 93.0° + 7.2° for male patients and 96.6°
+ 8.3° for female patients. The NLA difference between men
and women was significant (P=.026). However, no significant
effect of age was observed on NLA demand in men or women
(P> .05).

As seen in the above-mentioned studies, there has been
changes recently in classical knowledge about NTR.
One reason for this change could be the ethnic diver-
sity.?® Japanese?* and Yemenis,?® for example, want a wider
NLA, while West Africans?® and black Brazilians?” demand a
narrower-angle NLA. In addition, in some ethnicities, NLA
change between the genders is very limited.?® In fact, interest-
ingly, Ballin et al'® found that, though not significant, NLA was
higher in men (107.8° + 9.8°) than in women (104.0° + 10.7°)
(P=.09). While Koreans demanded a narrower-angle NLA, a
study in the United States found a wider NLA to be more desir-
able.?® In the present study, however, it was observed that in
the small Turkish population studied, which was constituted
by Caucasians only,2°®" an angle neither as narrow as that
demanded by Koreans nor one as wide as that demanded by
Americans were desired. Another reason for such a difference
in the NLA could be related to the upper lip structure. Our mea-
surements revealed that in association with the plumpness of
the upper lip, the difference in the anteroposterior direction
could affect NLA. While we found a narrower NLA in those with
plump or protruding lips (Figure 2a), a wider NLA was obtained
in people with a flatter upper lip structure (Figure 3a). However,
since NTRA, an angle that we have developed to determine
the nasal tip rotation, is a measurement independent of the
upper lip shape, we did not observe a wide range for the angles
with this measurement (Figure 2b, Figure 3b). We found that
the lowest NLA was 69° in men and the highest was 106°. In
women, the lowest NLA was 78 ° and the highest was 111°.
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Figure 2. Sharp-angled upper lip examples in a female rhinoplasty
candidate. (a) Nasolabial angle, (b) nasal tip rotation angle.

On the other hand, based on NTRA, the lowest and the high-
est angles were 58° and 82° in men, respectively. In women,
the range of NTRA was 63° and 87°. Indeed, standard devia-
tion with NLA was 8.3 for women and 7.2 for men, while stan-
dard deviations of NTRA measurements were 5.8 and 4.9 for
women and men, respectively. Thus, NTRA appears to be a
more accurate parameter than NLA for the evaluation of NTR.

The first known measurement technique that remains still
valid in determining NTP today is the Goode method.®” The ini-
tial definition stated that the Goode score should be between
0.55and 0.60.%7 Crumley and Lanser increased the range set up
by Goode slightly higher, stressing that the best aesthetic pro-
jection is between 0.55 and 0.63.7 Like us, Mahajan et al® sim-
ulated the postoperative results with the help of a computer,
and, using a patient population of 20 individuals, found the
desired mean Goode ratio as 0.65. Ballin et al'® performed a
study in Brazil with 100 volunteers (37 men and 63 women) and
identified the ideal Goode score as 0.64 + 0.04 for men and
0.62 + 0.06 for women. The difference in Goode score between
the genders was significant (P=.032). In accordance with the
literature, Goode score in the present study was 0.58 forwomen
and 0.62 for men. The fact that women's scores were lower
than men meant that women desired noses with lower projec-
tion. In addition, considering the studies by Mahajan et al*? and

Figure 3. Straightly placed upper lip examples in a male rhinoplasty
candidate. (a) Nasolabial angle, (b) nasal tip rotation angle.
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Ballin et al."® it could be stated that both women and men in
Turkey demand noses with lower projection.

Goode's technique gives the nasal dorsum angle but does not
provide any information about lip and facial lengths.” Crumley
and Lanser,” on the other hand, considered these 2 anatomi-
cal structures while evaluating the nasal projection with the
2 measurement techniques they developed. In the Crumley
1 score, they included upper lip in measurements and the
jaw tip was included in the Crumley 2 score.” They asked
5 rhinoplasty surgeons to evaluate the noses of 51 patients
in their lateral profile pictures and to put them in 1 of the
5 categories. As a result, 8 patients were evaluated as severely
under-projected, 7 patients as moderately under-projected,
8 patients projected aesthetically, 17 patients moderately
over-projected, and 11 patients severely over-projected.” The
8 patients concluded to have aesthetically ideal projections
had a mean Crumley 1 score of 3.53 and a mean Crumley
2 score of 4.23.7 In the present study, average Crumley 1 score
was 3.60 and average Crumley 2 score was 4.54. Our average
scores were somewhat higher than those in the literature. This
could be due to the fact that our patients desired noses with
lower projections. Whereas there was no significant difference
for Crumley 1 score between men and women in the present
study (P=.817), the difference for Crumley 2 score was sig-
nificant (P=.002). Crumley 1 score measurement takes into
account the upper lip measurement, while in measurement of
Crumley 2 score the drawing extends from nasion to mentum.
When the distance between the base of the nose and the start
of the lower lip is assigned a value of 1/3, the distance between
nasal base and mentum is considered to be 3/3. The value of
nasal tip protrusion (i.e. [AB] line) varies slightly between the
genders but the change in facial length is more pronounced
between them. Partial inclusion of facial length in Crumley
1 score could be the reason why there was no significant dif-
ference between the genders. For example, if a ratio was cal-
culated using the total facial length (the distance between
trichion and mentum), that is, total facial length/AB, higher
statistical significance of the difference would be expected
between the genders.

Although the Crumley methods have the advantage of evaluat-
ing relationship between the nose and the face, they have dis-
advantages in malocclusion cases. The measurement should
be done when it is secured that patient closes his mouth and
occlusion is obtained.” That is why the patients with malocclu-
sion were excluded in the present study and Photoshop pro-
cessing was performed on pictures in which the patient closed
his mouth.

The present study was the first to evaluate the ideal NTR and
projection values in Turkish society according to patients’
wishes. Age was not a determining factor in NTR and projec-
tion. Average NLA values in our patient group were similar to
what were reported for other societies. We have developed
NTRA as a novel way of determining NTR and found that it is a
more reliable parameter than NLA. It was revealed that Turkish
rhinoplasty candidates demanded lower NTP compared to
other societies. Using the data from the present study, the
surgeon can inform patients preoperatively who need help on
ideal nasal profile measurements, identify people with unusual

Erdim. Ideal Nasal Profile Values

profile requests, and compare the postoperative results with
these data to determine the surgical outcome against an ideal
standard.
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