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ABSTRACT 

Facial soft tissue morphology is a major determinant 

of facial esthetics and plays a significant role in 

orthodontic diagnosis and treatment planning. To 

evaluate the inheritance pattern of frontal facial soft 

tissue characteristics among male orthodontic 

patients, their fathers, and grandfathers using 

standardized frontal photogrammetric analysis. A 

cross-sectional observational study was conducted 

using standardized frontal facial photographs 

obtained from male orthodontic patients and their 

paternal relatives. Statistical analysis was performed 

using one-way ANOVA with significance set at p < 

0.05. Most facial soft tissue parameters 

demonstrated no statistically significant differences 

among patients, fathers, and grandfathers (p > 0.05). 

Frontal facial soft tissue characteristics exhibit 

familial resemblance across paternal generations; 

however, definitive hereditary transmission could 

not be established. Soft tissue morphology appears 

to be influenced by a complex interaction of genetic, 

functional, environmental, and age-related factors. 

 

Keywords: Facial soft tissue, Photogrammetry, 

Inheritance, Facial esthetics, Orthodontics, Frontal 
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I. INTRODUCTION 
Facial esthetics constitutes one of the most 

important determinants of attractiveness, self-

perception, and psychosocial well-being. In 

contemporary orthodontics, treatment objectives go 

beyond functional occlusion which also include the 

enhancement of facial harmony and soft tissue 

balance.¹˒² Facial morphology is depended upon 

various factors like genetic inheritance, skeletal 

growth patterns, muscular activity, environmental 

influences, and aging.³⁻⁶ 

Previous studies have demonstrated 

varying degrees of resemblance between parents and 

offspring while emphasizing the modifying 

influence of environmental and functional 

factors.⁷⁻¹⁰ 

Accurate assessment of facial morphology 

is essential for orthodontic diagnosis and treatment 

planning. Traditional methods which were used - 

direct anthropometry, cephalometric analysis, and 

photographic evaluation. Photogrammetry has 

emerged as a reliable, reproducible, noninvasive, 

and radiation-free method for evaluating facial soft 

tissue morphology.¹¹⁻¹⁴ Standardized frontal 

photography provides accuracy of measurement of 

facial dimensions and shows comparison among 

individuals and generations.¹⁵˒¹⁶ 

Number of studies have shown facial 

anthropometric norms in different ethnic 

populations and age groups.¹⁷⁻²⁰ Understanding the 

familial patterns may provide valuable information 

for growth prediction, orthodontic diagnosis, 

treatment planning, and patient counseling.²¹⁻²⁵ 

Therefore, the present study was performed 

to evaluate the hereditary pattern of frontal facial 

soft tissue characteristics using frontal 

photogrammetric analysis among male orthodontic 

patients, their fathers, and grandfathers. 

 

II. MATERIALS AND METHODS 
Study Design 

A cross-sectional observational study was conducted 

in the Department of Orthodontics and Dentofacial 

Orthopaedics. 

 

Study Population 

The study included 60 male orthodontic patients 

along with their fathers and grandfathers. 

Participants were selected according to predefined 

inclusion and exclusion criteria. 

 

Inclusion Criteria 

• Male orthodontic patients.  
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• Availability of biological father and 

grandfather.  

• Subjects willing to participate.  

• Absence of craniofacial syndromes or 

facial deformities.  

 

Exclusion Criteria 

• History of facial trauma.  

• Previous orthodontic treatment.  

• Craniofacial anomalies.  

• Facial surgical procedures.  

• Inadequate photographic records.  

 

 
 

Photographic Procedure 

standardized frontal facial photographs were 

obtained under controlled conditions using a digital 

camera mounted on a tripod. Subjects were 

positioned in Natural Head Position (NHP) with 

relaxed lips and eyes looking straight ahead. Proper 

lighting conditions and camera-to-subject distance 

were maintained throughout the study to minimize 

measurement errors. 

 
Parameters Evaluated 

Fifteen frontal facial soft tissue measurements were 

analyzed: 

A. Horizontal Landmarks (Fig 1) 

1. Bizygomatic width  

2. Bigonial width  

3. Intercanthal distance  

4. Pupil-midface distance  

5. Nasal base width  

6. Mouth width  

B. Vertical Landmarks (Fig 2) 

7. Face height  

8. Lower face height  

9. Upper lip vermilion height  

10. Lower lip vermilion height  

11. Base of ear to helix distance  

12. Hairline to nasion distance  

13. Nasion to base of nose distance  

14. Base of nose to chin distance  

15. Inner canthus of the eye  
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Figure No 1: Frontal 

horizontal landmarks 

Figure No 2: Frontal 

vertical landmarks 

  
 

 
 
Statistical Analysis 

Data were analyzed using Statistical Package for 

Social Sciences (SPSS Version 24.0). Mean values 

and standard deviations were calculated for each 

parameter. Intergroup comparisons were performed 

using one-way Analysis of Variance (ANOVA). 

Statistical significance was established at p < 0.05. 

 

III. RESULTS 
The majority of facial soft tissue measurements 

demonstrated comparable values among patients, 

fathers, and grandfathers. 

Bizygomatic width showed no statistically 

significant difference among the three groups (p = 

0.517). Similar findings were observed for bigonial 

width (p = 0.888), indicating comparable transverse 

facial dimensions. 

Intercanthal distance remained remarkably stable 

among all generations (p = 0.711). Pupil-midface 

distance also demonstrated no statistically 

significant variation (p = 0.487). 

Nasal base width showed non-significant differences 

among patients, fathers, and grandfathers (p = 

0.618). Mouth width likewise demonstrated no 

statistically significant variation (p = 0.494).  

Vertical facial measurements including total face 

height (p = 0.298) and lower face height (p = 0.190) 

remained comparable across generations.  

Upper lip vermilion height (p = 0.347) and lower lip 

vermilion height (p = 0.301) also demonstrated no 

statistically significant differences.  
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The distance from the base of the ear to the helix 

showed no significant intergenerational variation (p 

= 0.339).  

Hairline-to-nasion distance was the only parameter 

exhibiting statistically significant variation among 

generations (p = 0.018). Mean values increased 

progressively from patients to fathers and 

grandfathers.  

Nasion-to-base of nose distance (p = 0.868) and 

base of nose-to-chin distance (p = 0.335) 

demonstrated no statistically significant differences.  

Overall, fourteen of fifteen parameters showed no 

statistically significant intergenerational differences. 

 

IV. DISCUSSION 
Facial soft tissue morphology reflects the combined 

influence of genetic inheritance, skeletal growth, 

muscular function, environmental factors, and age-

related changes. 

Burstone³, Farkas⁴, Enlow⁵, and Bishara⁶ 

emphasized that facial form is determined by the 

interaction of multiple biological and environmental 

influences rather than by genetic factors alone.  

The present study evaluated the inheritance pattern 

of frontal facial soft tissue characteristics among 

three paternal generations using standardized 

photogrammetry.  

Lahoti et al.⁷, Chougule et al.⁹, and Chang et al.¹⁰ 

reported varying degrees of resemblance between 

parents and offspring, suggesting that facial 

characteristics may demonstrate familial continuity 

while remaining susceptible to environmental 

modification. The present findings are consistent 

with these observations, as most facial dimensions 

showed similarity among generations but did not 

exhibit statistically significant hereditary 

transmission. 

Bizygomatic width and bigonial width exhibited 

comparable values across generations. Farkas⁴ 

reported that transverse facial dimensions frequently 

demonstrate familial resemblance while remaining 

sensitive to growth-related and environmental 

influences. Similarly, Hellman⁸ observed that 

craniofacial features often display familial trends 

without strict hereditary predictability. Raval et al.¹⁷ 

further demonstrated that transverse facial 

dimensions vary according to growth pattern, 

indicating that environmental and developmental 

factors may influence these measurements. 

Intercanthal distance demonstrated remarkable 

stability across all generations. Wen¹⁸, Mateos et 

al.¹⁹, and Choe et al.²⁰ reported that orbital and 

periocular measurements are among the most stable 

facial dimensions after growth completion. The 

stability observed in the present study is therefore in 

agreement with previous anthropometric 

investigations. 

Nasal base width showed no statistically significant 

differences among generations. Mateos et al.¹⁹ and 

Choe et al.²⁰ reported comparable findings in their 

anthropometric evaluations of adult populations, 

suggesting that proportional similarities in nasal 

dimensions may not necessarily indicate direct 

hereditary transmission. These findings support the 

multifactorial nature of facial soft tissue 

development. 

Perioral measurements, including mouth width and 

upper and lower lip vermilion heights, also 

demonstrated non-significant variation among 

generations. Ferrario et al.²² demonstrated that lip 

morphology is influenced by complex interactions 

among dental position, muscular activity, and soft 

tissue adaptation. Likewise, Subtelny²³ and 

Holdaway²⁴ emphasized that lip morphology 

undergoes continuous modification throughout 

growth and development.  

Vertical facial measurements, including total facial 

height and lower facial height, remained 

comparable among generations. Enlow⁵ described 

the significant influence of craniofacial growth 

patterns on vertical facial proportions, while Mateos 

et al.¹⁹ reported population-based variations in facial 

height measurements. These observations suggest 

that vertical facial dimensions are affected by 

growth-related and functional factors in addition to 

genetic influences. 

Hairline-to-nasion distance was the only parameter 

demonstrating statistically significant differences 

among generations. The progressive increase 

observed from patients to fathers and grandfathers is 

most likely attributable to age-related hairline 

recession rather than hereditary differences in facial 

morphology. Farkas et al.²¹ highlighted the 

influence of aging on forehead dimensions and 

facial proportions, supporting this interpretation. 

The methodology employed in the present study 

utilized standardized frontal photogrammetry. 

Stoner¹¹ first established photography as a useful 

tool for facial analysis, while Von Thomann¹² 

emphasized the importance of standardization in 

photogrammetric evaluation. More recently, Jaiswal 

et al.¹³ and Chitra14 demonstrated the reliability and 

clinical applicability of photogrammetric techniques 

for facial assessment. The use of Natural Head 

Position, as described by Yuen and Hiranaka¹⁵, 

further enhanced the reproducibility of 

measurements obtained in the present study. 

Collectively, the findings of this investigation 

suggest that frontal facial soft tissue characteristics 

demonstrate continuity within families but do not 

follow a simple hereditary pattern.  
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Similar conclusions were reached by Lahoti et al.⁷, 

Chougule et al.⁹, Aksakalli et al.²⁵, and Chang et 

al.¹⁰, who reported that facial morphology reflects a 

complex interaction among genetic, environmental, 

developmental, and age-related influences. 

Therefore, direct hereditary inheritance of frontal 

facial soft tissue characteristics could not be 

conclusively established. 

 

CLINICAL IMPLICATIONS 

• Facial soft tissue morphology should not be 

predicted solely on the basis of familial 

resemblance.  

• Individualized orthodontic diagnosis 

remains essential.  

• Family history may provide useful 

background information but cannot 

accurately predict facial soft tissue 

outcomes.  

• Treatment planning should consider 

environmental, functional, and age-related 

influences in addition to genetic factors.  

• Orthognathic surgical planning should be 

based on individual facial analysis rather 

than inherited facial patterns alone.  

 

LIMITATIONS 

• Cross-sectional study design.  

• Evaluation restricted to linear frontal 

measurements.  

• Only paternal inheritance patterns were 

assessed.  

• Three-dimensional facial analysis was not 

performed.  

• Dynamic growth changes were not 

evaluated.  

 

V. CONCLUSION 
Within the limitations of the present study, the 

following conclusions can be drawn: 

1. Frontal facial soft tissue characteristics 

demonstrate familial resemblance across 

paternal generations.  

2. Most facial soft tissue measurements did 

not show statistically significant 

intergenerational differences.  

3. Hairline-to-nasion distance was the only 

parameter exhibiting statistical significance.  

4. The significant variation in hairline-to-

nasion distance is likely attributable to age-

related changes rather than hereditary 

transmission.  

5. Facial soft tissue morphology appears to be 

influenced by genetic factors along with 

environmental, functional, growth-related, 

and aging influences.  

6. Direct hereditary inheritance of frontal 

facial soft tissue characteristics could not 

be conclusively established.  
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