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ABSTRACT

Introduction: The anthropometric evaluation of craniofacial morphology and facial harmony has
significant clinical implications in the fields of maxillofacial surgery, reconstructive rhinoplasty, and
orthodontics, providing essential reference data for surgical planning and aesthetic optimization.
Objectives: To determine the anthropometric morphological characteristics of the nasal region in
Vietnamese individuals aged 18-25.

Methods: A descriptive study was conducted on 405 students aged 18 to 25 years in Vietnam.
Anthropometric morphological characteristics, including distances, angles, and ratios, were measured
using an indirect measurement method.

Results: Anthropometric analysis of the Vietnamese population aged 18-25 years revealed that the

average nasal root-to-tip length was 40.51 £+ 4.16 mm, and the average nasal width was 41.15 + 3.63 mm.

http://scielo.sld.cu
https://revmedmilitar.sld.cu

Bajo licencia Creative Commons [@IolEI®


http://scielo.sld.cu/
https://revmedmilitar.sld.cu/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://orcid.org/0000-0002-4310-9191
https://orcid.org/0009-0009-9994-9120
https://orcid.org/0009-0009-0492-153X
mailto:drphonglm175@gmail.com

Revista Cubana de Medicina Militar

2025:54(2):¢025076378

The mean nasal height measured 13.69 + 1.17 mm. The nasofrontal angle averaged 141.20° + 7.50°,
while the nasolabial angle averaged 100.36° + 12.03°. For proportional indices, the Goode ratio averaged
0.56 + 0.05 and the Baum ratio averaged 2.12 + 0.23. A significant positive correlation was observed
between nasal bridge length and facial length (p< 0.001).

Conclusion: The anthropometric characteristics of the nasal region in the Vietnamese population exhibit
significant sexual dimorphism, particularly in terms of dimensions and proportional indices.

Keywords: anthropometric; nasal region; Vietnamese.

RESUMEN

Introduccion: La evaluacion antropométrica de la morfologia craneofacial y la armonia facial, tiene
implicaciones clinicas significativas en los campos de la cirugia maxilofacial, la rinoplastia
reconstructivay la ortodoncia; proporciona datos de referencia esenciales para la planificacion quirdrgica
y la optimizacion estética.

Objetivos: Determinar las caracteristicas morfoldgicas antropométricas de la region nasal en viethamitas
de 18 a 25 afios.

Metodos: Se realiz6 un estudio descriptivo en 405 estudiantes de 18 a 25 afios, en Vietnam. Se midieron
las caracteristicas morfoldgicas antropométricas, incluyendo distancias, angulos y proporciones,
mediante un método de medicion indirecta.

Resultados: El analisis antropométrico reveld que la longitud promedio de la raiz a la punta de la nariz
fue de 40,51 + 4,16 mm; la anchura promedio fue de 41,15 + 3,63 mm. La altura nasal media fue de
13,69 + 1,17 mm. El angulo nasofrontal fue de 141,20° + 7,50°, mientras que el angulo nasolabial fue de
100,36° + 12,03°. Para los indices proporcionales: el indice de Goode promedi6 0,56 + 0,05 y el indice
de Baum, 2,12 + 0,23. Se observo una correlacion positiva significativa entre la longitud del puente nasal
y la longitud facial (p< 0,001).

Conclusion: Las caracteristicas antropométricas de la regién nasal en la poblacion vietnamita presentan
un dimorfismo sexual significativo, especialmente en cuanto a dimensiones e indices proporcionales.

Palabras clave: antropometria; region nasal; viethamita.
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INTRODUCTION

The nose represents the smallest aesthetic unit centrally located in the midface, playing a pivotal role in both
functional and aesthetic harmony. Rhinoplasty is currently one of the most frequently performed cosmetic
surgical procedures worldwide.”. Achieving optimal outcomes in rhinoplasty and aesthetic nasal surgery
requires multiple contributing factors. Beyond surgical skill and hands-on experience, the surgeon must
possess a comprehensive understanding of nasal morphology, anatomical structures, and the proportional
relationships between different components of the nasal pyramid, as well as the harmony between the nasal
pyramid and overall facial aesthetics.®

Accurate measurement methods based on standardized photographs have been widely applied worldwide for
a long time. However, in Vietnam, research on this subject remains limited, and when conducted, it primarily
relies on direct measurement techniques.® Soft tissue nasal indices can be applied in two-dimensional
analysis and, when integrated with computer-based image processing software, offer high applicability.

One of the key criteria in determining a patient’s treatment plan is the assessment of facial soft tissue harmony
through standardized photographs. This evaluation holds significant relevance not only in maxillofacial and
plastic surgery, as well as orthodontics, but also in forensic identification.®4 To date, most morphological
data on facial structure and nasal pyramid configuration have been derived from studies on Caucasian and
Middle Eastern populations.®%7") In Vietnam, the determination of anthropometric indices using standardized
digital imaging has not been widely conducted, particularly regarding nasal anthropometric measurements.
Therefore, this study had as objective to determine the anthropometric morphological characteristics of the

nasal region in Vietnamese individuals aged 18-25.
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METHODS
Study design and participants

A cross-sectional descriptive study was conducted on a group of students aged 18 to 25 years enrolled at
the Vietnam Academy of Traditional Medicine and Pharmacy, Hanoi, Vietnam, from October 2020 to
May 2021.

The inclusion criteria for the study participants were:

e Students whose parents and grandparents (both paternal and maternal) are of Vietnamese (Kinh)
ethnicity.

e Absence of congenital craniofacial anomalies, history of maxillofacial trauma, prior or ongoing
orthodontic treatment, asthma, or respiratory disorders.

e All participants were fully informed about the study procedure and provided their consent for

participation.

The sample size was determined using the formula for estimating a proportion in a population.

[Za .aJJ]:' p- (1-p)
(e)’

n=

Where:

n: minimum required sample size;

Z: confidence level, at a 95% probability level, Z(1-0/2)= 1.96;

p: proportion of a specific nasal morphological feature.

According to Tran TAT,® the proportion of Vietnamese adults with a straight nose is 53.5%, so p= 53.5%
was set. The margin of error (g) was set at 5%. The sample size calculated using the above formula was
382 individuals. In practice, the study was conducted on 405 Vietnamese adults who met the inclusion

criteria.
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A total of 405 students were analyzed, including 198 males (48.9%) and 207 females (51.1%).

Research process
Step 1: Prior to conducting the study, rigorous training in clinical examination and photography was
performed to ensure high stability and consistency in data collection.
Step 2: Establish a list of eligible study participants.
Step 3: Conduct screening examinations to assess participant eligibility.
Step 4: Among the subjects meeting the inclusion criteria, individuals were randomly selected using a
computer-generated random number table for standardized photographic imaging.
Step 5: Capture standardized facial photographs (detailed imaging protocol is provided in the
supplementary file).
Step 6: Identify and mark anatomical landmarks relevant to the morphological analysis on the images.
Step 7: Standardize the images and perform precise measurements of angular parameters and landmark
distances using Image-Pro Plus 5.0 software (Media Cybernetics).
Step 8: Analyze the collected data using SPSS 26.0 software.

Variables

Measured distances: Nasal root to subnasale length (Na-Sn), Nasal root to pronasale length (Na-Pn),
Nasal width (Al-Al), Nasal height (Pn_L(Na-Sn)), Nasal base width, Nasal tip width, Nasal base height,
Nasal tip height, Lateral side of the nasal base triangle.
Measured angles: Nasion—nasal angle, Nasolabial angle, Nasofacial angle, Nasomental angle.
Analyzed ratios: Goode’s index, Baum’s index, nasal width-to-intercanthal distance ratio, nasal root-to-
subnasale length-to-facial height ratio, nasal tip width-to-base width ratio, and nasal tip height-to-base
height ratio.
The detailed measurement methods for all analyzed distances, angles, and ratios, including Goode’s
index and Baum’s index, are provided in the Supplementary file.
Grouping variable: Sex (Male, Female). Comparisons were made between male and female groups for
all measured distances, angles, and analyzed ratios.
Additional analysis: Linear regression analysis was conducted to evaluate the relationship between nasal

bridge length and facial length, selecting regression models with p-values less than 0.05.
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Statistical analysis
All results are presented as mean (SD) or, if biased, as median (interquartile range) for continuous
variables and as percentages for categorical variables. Differences between groups, categorized by sex,
were tested by Student’s t-test. Linear regression analysis was performed to evaluate the relationships
between nasal bridge length (Na—Pn) and facial length (Tr—Me), using SPSS version 26.0 (IBM Corp.,
Armonk, NY, USA). Only p-values < 0.05 were considered statistically significant.
Ethical considerations

The research has been approved for implementation by the Military Medical Academy and the Vietnam
Academy of Traditional Medicine (Approval No. 57/2020/Qb-HVYDCT). The study was conducted
following the voluntary informed consent of all participating subjects and patients. The study was in line
with the Declaration of Helsinki. Written informed consent has been signed by all participants after full
explanation.

RESULTS

The anthropometric measurements studied
The results in table 1 indicate that the average nasal root-to-tip length was 40.51 + 4.16 mm. The average
nasal width was 41.15 £ 3.63 mm, while the average nasal height was 13.69 + 1.17 mm. Notably, all
nasal morphological measurements were higher in males than in females, with a statistically significant
difference (p< 0.05).
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Table 1 - Morphological measurements studied (n=405)

Mean £ SD
Parameter
Male Female Total p
(mm)
(n=198) (n=207) (n=405)
Nasal root-to-subnasale length (Na—Sn) 48.46 + 3.38 45.39 + 3.59 46.89 + 3.76 0.001
Nasal root-to-tip length (Na—Pn) 42.15+3.98 38.93+3.70 40.51 £ 4.16 0.001
Nasal width (Al-Al) 42.63 +2.62 39.73+£3.90 41.15+3.63 0.001
Nasal height (Pn-1(Na-Sn)) 15.16 + 1.60 13.69+1.17 1425+ 1.52 0.001
Nasal base width 42.77 £3.25 40.42 £ 3.57 41.55+3.70 0.002
Nasal tip width 17.86 £ 2.22 17.37£2.15 17.61+£2.20 0.021
Nasal base height 26.05 +2.33 24,77 £2.34 2544 +£2.44 0.002
Nasal tip height 10.83+1.71 11.09 £ 1.56 10.97 £1.64 0.154
Triangular base side length 32.68 +2.54 29.95+2.38 30.99+2.94 0.001

The results presented in table 2 indicate that the nasofrontal angle averages 141.20° + 7.50°, with females
exhibiting a larger nasofrontal angle than males. This difference is statistically significant (p< 0.05). The
nasolabial angle averages 100.36° + 12.03°, with an average of 100.25° + 12.40° in females and 100.48°
+ 11.66° in males. This difference was not statistically significant (p> 0.05). Both the nasofacial angle
and nasomental angle were larger in males than in females, with statistically significant differences

(p< 0.05).

Studied Angles

Table 2 - Morphological Angles Studied (n=405)

Mean + SD
Parameter p
Male (n=198) | Female (n=207) | Total (n=405)
Nasofrontal angle (°) | 139.00 + 7.97 143.30 £ 6.35 141.20+7.50 | 0.001
Nasolabial angle (°) | 100.48 +11.66 | 100.25+12.40 | 100.36 +12.03 | 0.849
Nasofacial angle (°) 29.10+£3.24 27.37 £3.48 28.21 + 3.47 0.001
Nasomental angle (°) | 130.52 +5.00 133.53 £4.59 132.36 £4.75 | 0.030
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Studied Ratios
Table 3 showed the results of the studied ratios, indicating that the nasal width-to-intercanthal distance
ratio in adult Vietnamese individuals was 0.99 * 0.19, with males at 1.01 + 0.17 and females at 0.98 *
0.21. The difference between males and females in this ratio was not statistically significant (p> 0.05).
Both Goode’s index and Baum’s index were lower in females, with a statistically significant difference
(p< 0.01). Differences in the nasal root-to-subnasale height-to-facial height ratio, nasal tip width-to-nasal

base width ratio, and nasal tip height-to-nasal base height ratio between males and females were not

statistically significant (p> 0.05).

Table 3 - Morphological Ratios Studied (h=405)

Mean + SD
Parameter Male Female Total p
(n=198) (n=207) (n = 405)
Goode’s index 0.56 £ 0.05 0.52 £ 0.06 0.54 £ 0.06 0.001
Baum’s index 3.44+£0.34 3.60 £ 0.40 3.52+0.38 0.001
Nasal width-to-intercanthal distance ratio 1.01+0.17 0.98+0.21 0.99+0.19 0.213
Nasal root-to-subnasale length-to-facial height ratio | 0.429 +0.080 | 0.428 +0.062 | 0.428 £ 0.072 | 0.818
Nasal tip height-to-nasal base height ratio 0.369 +0.045 | 0.364+0.039 | 0.367+£0.042 | 0.240

Regression equations representing relationships with studied indices

Within the scope of this study, regression equations with p< 0.05 were identified and selected. The results
indicate a regression correlation between nasal bridge length and facial length, measured from the nasal

root to the chin. Regression equation for nasal length (Na-Pn) based on facial length (Tr-Me) (Fig. 1):

Na-Pn= 0.086 x (Tr-Me) + 24.076 (p< 0.001)
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Fig. 1 - Regression correlation between nasal bridge length and facial length.

DISCUSSION

Anthropometric Morphological Measurements of the Nose
Nasal Length and Width:

Comparisons with previous domestic studies consistently indicate that males have a longer and wider
nose than females.®

Nasal length and width vary among different studied population groups. According to Lim YC et al.,!®
the nasal width of Malaysians (41.8 + 0.1 mm) is more comparable to that of Vietnamese individuals
(41.15 = 3.63 mm) but is lower than the nasal width of Caucasians (43.81 + 5.15 mm), as reported by
Jankowska A et al.®V) In addition, comparisons with other studies on nasal length, current results indicate
that Vietnamese individuals have a shorter nasal length than Caucasians, as reported by Jankowska A et
al.!Y (58.57 mm in males and 58.4 mm in females). Compared to the average nasal length of Asians

reported by Prasetyo AT et al.,1? (40.7 + 3.4 mm), current results are closely comparable to this study.
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When compared with domestic studies, there are some differences in nasal length and width among study
groups conducted in Southern and Northern Vietnam, though these differences are not substantial.®
The discrepancy in nasal length between current study on Vietnamese individuals and the nasal length
of Caucasians, as reported by European researchers, may be attributed to racial factors, leading to
variations in anthropometric outcomes.
Nasal Height

According to current results, the average nasal height of Vietnamese individuals is 14.25 + 1.52 mm.
This findings indicate a lower nasal height compared to Jankowska A et al.,*Y where Caucasians exhibit
a nasal height 2.57-5.57 mm greater in males and 1.92-4.92 mm greater in females than Vietnamese
individuals. Direct measurement of nasal root height is not feasible, as placing a measuring tool against
the subject’s cornea is impractical. However, using digital image analysis, as applied in current study,
enables accurate, efficient, and precise measurement of nasal height, particularly at the nasal root. The
fact that Vietnamese individuals have a lower nasal height than Caucasians is well established. This study
further reinforces this difference by providing specific and quantifiable results.®%

Nasal Base Dimensions
Compared to the corresponding nasal base dimensions of Indonesians, as reported by Prasetyo AT et
al.,*? (40.7 + 3.4 mm), the nasal base width in Vietnamese individuals from this study is comparable.
Additionally, the angle formed by the two anterior nostril axes in Vietnamese individuals is larger than
the corresponding angle in Caucasians, as reported by Teck-Sim RS et al. @ This difference can be
attributed to the more flared alae and the lower nasal tip height in Vietnamese individuals. Nasal base
dimensions are often understudied, partly due to the challenges of direct measurement. However, digital
image-based measurement, as utilized in this study, facilitates more accurate and efficient assessment of
nasal base components.
Nostril dimensions and columellar width (midsection) was also measured to establish the average values
of all nasal base components in Vietnamese individuals. To explore the correlations among these
components, this study proposed and calculated the proportions of each nasal base component (alae,
nostrils, and columella) relative to total nasal width, specifically at the widest flare of the alae. Although

absolute nasal base dimensions are larger in males than in females, the proportions among nasal base
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components do not differ significantly between sexes. These proportions can serve as reference values

in alar base reduction surgery, helping maintain the harmonious aesthetics of the Vietnamese nasal base.
Nasal Angles
While linear measurements represent the nasal morphology from both frontal and lateral views, nasal
angles can only be determined from lateral profile images. These angles play a crucial role in assessing
facial harmony and evaluating aesthetic improvements in patients following rhinoplasty.®4
Nasofrontal Angle
Compared to the measurements of Vietnamese individuals obtained using the same image-based
measurement method by Tran TA et al.!¥, the nasofrontal angle measured in this study is closely
comparable to their findings. In contrast, when compared to Caucasians, as reported by Teck-Sim RS et
al., @ the nasofrontal angle in Vietnamese individuals is larger. This difference may be attributed to
anatomical characteristics specific to Vietnamese individuals, including a lower frontal eminence
combined with a flatter nasal bridge and tip, resulting in an increased nasofrontal angle.
Nasolabial Angle
According to this study, the nasolabial angle in Vietnamese individuals is comparable to the
measurements obtained from digital images by Tran TA et al.*4). The results align with Type 2 (25%),
characterized by a wide nasal base, flared alae, a lower nasal bridge, and a nasolabial angle of 90°. The
nasolabial angle is the most commonly used parameter for assessing nasal tip rotation and upturn based
on Simon's method, as described by Sun S et al., It has been observed that the nasolabial angle in
Asians and Chinese populations is sharper than in Caucasians, as the upper lip projects more anteriorly.
Consequently, this angle is considered less reliable for evaluating Asian populations, as upper lip
protrusion may result from maxillary prognathism or prominent central incisors.
Therefore, researchers have proposed an alternative measurement: the angle between the line passing
through the nasal aperture axis and the perpendicular line through subnasale (Sn) to the FH plane, as

described by Goode’s method, which is considered the most accurate approach.®
Nasal Proportions

Nasal distances and angles are individual parameters. Based on these measurements, researchers from

various studies have developed proportional indices to assess the harmonious relationships among
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different facial components.®Y Baum’s ratio was examined, which is determined by drawing a vertical
line from the nasal root (Na) perpendicular to a horizontal line extending from the pronasale (Pn), with
the intersection point at the alar groove. The ideal proportion between the vertical and horizontal lines is
2:1.

In this study, the Baum’s ratio for Vietnamese females was 3.60, while for males, it was 3.44. These
values are lower than those reported by Tran TA et al.“9) with 3,48. The Goode’s ratio in Vietnamese
individuals, as determined in this study, is higher than the values reported by Ho NAT et al.,*” who used
an indirect measurement method on Vietnamese subjects. Moreover, the results are comparable to those
observed in Caucasians.* The nasofacial angle, Baum’s ratio, and Goode’s ratio are essential
parameters for evaluating nasal tip projection. However, these indices are challenging to measure
accurately using direct anthropometric methods. Digital image-based analysis offers significant
advantages, as it allows for the precise construction of reference lines and measurements with ease.
Furthermore, within the scope of this study, a regression correlation between nasal bridge length and
facial length was identified (p< 0.05). In nasal aesthetic surgery, this regression equation could be applied
to estimate an optimal nasal length in relation to facial length to achieve harmonious proportions.
However, the regression coefficient (0.086) suggests that facial length has only a modest impact on nasal
bridge length, indicating that other factors, such as genetics, environmental influences, or ethnic
variations, may contribute to the development of nasal structure.

Despite the relatively large sample size collected in this study, one limitation is the need for an even
larger sample to enhance population representativeness. Additionally, as the study was conducted at a
single location, its applicability to nasal anthropometric indices of Vietnamese individuals aged 18-25
years remains limited in terms of generalizability.

The findings demonstrate significant sexual dimorphism in the nasal anthropometric characteristics of
Vietnamese individuals, particularly in size and proportional indices. These insights hold critical value
in the fields of aesthetic surgery, orthodontics, and population anthropometry, providing essential

reference data for both clinical practice and anthropological research.
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