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ABSTRACT
The understanding of soft tissues profile of the face for a given population is essential to medical specialty involved 
in the treatment of the face. It enables treatment plan to be formulated to normalize or enhance facial traits for 
patients. Thus, the purpose of this study was to determine the soft tissue norms in Ijaw tribe of Nigeria. 1002 (501 
males and 501 females) subjects between the ages of 18 to 30 were randomly selected. The criteria for selection 
include a pleasing and balance facial profile, normal over-jet bite, competent lip, no craniofacial deformities and no 
history of orthodontic treatment or rhinoplasty. The frontal and lateral view photographs of the face were obtained in 
the natural head position using standard photogrammetric techniques. Angular soft tissue parameters were then 
evaluated by using Pro-image facial software p. The average values of nasofrontal angle, nasofacial angle, 
nasomental angle, nasolabial angle, mentoncervical angle, angle of facial convexity and angle of total facial 
convexity were 132.46 ±0.33, 32.67 ±0.18, 130.13 ±0.22, 99.57 ±0.65, 94 ±0.46, 166.27 ±0.31 and 144.04 ±0.25 
degrees for males and 136.95 ±0.32, 31.24 ±0.16, 133.68 ±0.23, 97.12 ±0.54, 90.77 ±0.35, 168.06 ±0.25, 145.07 
±0.25 degrees for females respectively. The results showed significant (p<0.05) gender difference in all measured 
parameters. The findings of the present study showed that in aesthetic treatment goal for Nigerian subjects it may be 
useful to take into account ethnic norms. 

[6-8] [9]INTRODUCTION Caucasians , North American Caucasians , 
[10] [11] [12]The face is the anterior aspect of the head from the Brazilllian Caucasians , Croatians , Turkish  and 

[1] [13]forehead to the chin and from one ear to the other . It Indians . These studies determined the average linear 
provides identity for individual human. Soft tissues of and angular variables that define the soft tissue of the 
the face together with the underlying dentoskeletal face. In addition, their application in orthodontic, 
tissues define the facial traits of a person. Facial traits maxillofacial and facial reconstructive surgeries where 
are major features in physical appearance, which is well also enumerated.
correlated to social acceptance, psychological well-

[2]being and self-esteem of an individual . Therefore, Facial soft tissue norms amongst Sub-Sahara African 
defects (malformations, scarring, or other alterations tribes in general and Nigeria to be specific are not 
from pathology or trauma) have marked consequences readily available. Although craniofacial dimensions 

[14-18]beyond physical effects. One primary goal of all have been widely studied in some African tribes , 
medical specialty concerned with the treatment of the they focused mainly on dentoskelatal facial patterns 
face in addition to restoration of function is to attain and rather than soft tissue analysis. It is well established that 
preserve optimal attractiveness. This is done by a single facial aesthetic is not appropriate for 

[19-21]carrying out thorough facial analysis. It has been application to diverse race and ethnic populations , 
reported that most treatment plan based on only as facial traits are largely influenced by factors such as 

[22-23]dentoskeletal analysis of the face has sometimes led to races, ethnic groups, age, sex, culture, etc. . In 
aesthetic problems. As soft tissue covering the bones addition, features of different races and ethnic groups 
and teeth can vary so greatly that dentoskeletal pattern are not randomly distributed but appear in geographical 

[24]may be an inadequate guide in formulating treatment cluster . Thus there is need to study the soft tissues of 
[3-5]plan . Thus, the understanding of soft tissues and the face in different ethnic groups to establish norms for 

their normal ranges is essential in restoring or populations with different ethnic backgrounds.
enhancing facial traits.

Studies on facial soft tissues have been carried out in 
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MATERIALS AND METHODS (iv) Mentocervical angle (G-Pg/C-Me): A vertical 
Subjects: The cross-sectional study involved 1002 line tangent to the forehead passing through 
(501 males and 501 females) subjects between 18-30 the glabella and pogonion intersecting a 
years. Stratified random sampling method was used to second line tangent to the menton 
select the volunteers. For the purpose of this study, an (v) Angle of total facial convexity (G-Prn-Pg): 
individual is considered an Ijaw if the parent and four Thisis the angle formed at the intersection of  
grandparents are of Ijaw ethnic group. The criteria of two lines th are drawn from the glabella to the 
selection include a pleasing and balance profile as pronasale and from the pronasale to the 
judged by two persons. In addition, the subjects would gnathat ion 
have normal overjet bite, competent lip, no craniofacial (vi) Angle of facial convexity (G-Sn-Pg): It is the 
deformities and no history of orthodontic treatment or angle formed between the glabella, subnasale 
rhinoplasty. A brief questionnaire on name, age, and gnathion. 
ethnicity of parent and grandparents, and history of (vii) Nasolabial angle (Cm-Sn-Ls): This is the 
maxillofacial or orthodontic treatment was angle formed at the subnasale by the 
administered to the subjects. Written Informed consent intersection of the line passing through 
was obtained from volunteers after the procedure has columellar and another line passing through 
been explained to them. The sample size of 1002 labial superius oris line. 
individuals was determined by the Neyman Optimum 
Allocation Procedure. Reliability of Procedure: All research assistants were 

adequately trained for 3 weeks on the procedure for 
Photographic Set-Up: The photographic set up and taking the photograph. After which a pre-test was 
Pro-image software usage as described by conducted for another week. The accuracy of the 

[25] software tool was tested by carefully taking direct and Oghenemavwe et al. . The photographic setup consist 
photographic measurements of 30 volunteers. In of Model FCL- 9201 photo tripod stand, a scaled graph 
addition, the photographs were subjected to manual and paper background, Metre rule, Sony DSC-W570 digital 
computer based analysis. The reproducibility and camera (16.1 mega pixel, 5X optical zoom and 2.7 inch 
reliability of the results were tested by Dalhberg's LCD screen), a mirror and light sources (especially for 
formula [26]. All measurements were taken three times indoors). The height of the tripod stand supporting the 
by the same operator and the average was recorded as digital camera was adjusted to the ear level of the 
the final value.subject. This adjustment allows the optical axis of the 

lens to be maintained at a horizontal position during 
Ethical Considerations: The Ethics Committee of the recording. In addition, it confers stability on the camera 
College of Health Sciences University of Port Harcourt when the “snap button” is pressed. To capture the 
gave ethical clearance for the study. The written consent photograph in the Natural Head Position (NHP), each 
of the subjects was sought after the purpose of the subject was asked to relax the lip, place the hands beside 
research was explained to them. To achieve this, a the trunk and look at their eyes in a mirror, which was 
questionnaire was completed either directly by the placed between 100 and 120 cm from the subject on the 
subject of through the research assistant. Where the opposite side. The scaled graph sheet, which is place 
subject photographs will be made public to behind the subject as a background was used as a guide 
communicate procedure or results, their consent was to scale all photographic records to life size. 
specially requested in written form.Photographs captured at a higher resolution were 

“resized” to a resolution of 1300 × 760 pixel, which is 
Exclusion criteria: The under listed subjects were slightly lower than the computer screen resolution. This 
excluded from the studywill eliminate any indirect effect of the computer screen 
1 Subjects above the age of 30: These were excluded resolution on the image. This process was carried by 

to minimize the effect of aging on facial using Microsoft office Picture Manager. 
proportionsThe angular parameters measure were

2 Subjects below 18: These were excluded because 
of developmental changes associated with (i) Nasofrontal angle (G-N-Prn): It is formed by 
craniofacial parameters associated with these drawing a line tangent to the glabella through 
groups. In addition to this, children were not part of the nasion that will intersect a line drawn 
the targeted subjects for this study.tangent to nasal dorsum.

(ii) Nasofacial angle (G-Pg/N-Nd): It is formed 
Statistical Analysis: The data obtained were processed by drawing a vertical line tangent to the 
by using 2007 Microsoft Excel Data Analysis forehead at the glabella (G) and tangent to the 
Programme. Z-test was used for comparison of chin at pogonion (Pg) so that a line drawn 
differences in the mean of males and females at a along the nasal dorsum (Nd) intersects it 
significant level of 95%.  The reproducibility and (iii) Nasomental angle (N-Prn-Pg): It is formed by 
reliability of the measurements were also analyzed a line drawn from the nasion through the nasal 
using the Dalhberg's formula [26] that determined the dorsum intersecting a line drawn from the soft 
method of error (ME).tissue chin pogonion at the pronasale 
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RESULTS ±0.18, 130.13 ±0.22, 99.57 ±0.65, 94 ±0.46, 166.27 
The total mean for angular measurements of soft tissue ±0.31 and 144.04 ±0.25 degrees for males and 136.95 
parameters of the face in Ijaws is presented in table 1. ±0.32, 31.24 ±0.16, 133.68 ±0.23, 97.12 ±0.54, 90.77 
The average values of nasofrontal angle, nasofacial ±0.35, 168.06 ±0.25, 145.07 ±0.25 degrees for females 
angle, nasomental angle, nasolabial angle, respectively. All measured parameters differ 
mentoncervical angle, angle of facial convexity and significantly (p<0.05) in males and females.    
angle of total facial convexity were 132.46 ±0.33, 32.67 

Parameters  Sex  Ijaw  
  Mean ±SEM  
Nasofrontal  M  132.46 ±0.33*  
 F  136.95 ±0.32  
Nasofacial  M  32.67 ±0.18*  
 

F
 

31.24 ±0.16
 

Nasomental 
 

M
 

130.13 ±0.22*
 

 
F

 
133.68 ±0.23

 Nasolabial 
 

M
 

99.57 ±0.65* 
 

 
F

 
97.12 ±0.54

 Mentocervical 
 

M
 

94 ±0.46*
 

 
F

 
90.77 ±0.35

 
 
Angle of facial convexity 

 
M

 
166.27 ±0.31*

 
 

F
 

168.06 ±0.25
 Angle of total facial convexity M 144.04 ±0.25*

Z-test- Significantly different from females (p<0.05)

Figure 3.10: INasofrontal angle(G-N-Prn), 
Nasolabial angle(Cm-Sn-Ls)       

Figure 3.12: Mentocervical angle (G-Pg/C-Me)       

Table 1: Mean, Standard Error of Mean And Comparison of Mean Values of Angular Measurements of Facial Soft 
Tissue Parameters on Ijaw Subjects by Gender.  
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Figure 1: Nafosofacial angle (G-Pg/N-Nd), 
Nasomental (N-Prn-Pg)    

Figure 2: Angle of total facial convexity (G-Prn-Pg), 
Angle of facial convexity (G-Sn-Pg)       

DISCUSSION within this range. However some subjects with a 
This study has determined the average variables that pleasing facial profile recorded value that were below 
define the profile of the soft tissue of the face in young and above this values. Studies by Powell and 

[9] [13]adult Ijaws of Nigeria. Soft tissues profile for what Humphries  and Jain et al.,  established an average 
constitute a normal face has become a major subject of value of 126 and 128 degrees respectively. The 
debate in recent times in facial aesthetics. This is so as difference in the mean for male and female subjects was 
reliance on dentoskeletal analysis for treatment statistically significant (p<0.05) indicating that this 
planning has sometimes led to aesthetic problems, parameter is sexually dimorphic in Ijaws.
especially when the outcome of soft tissue is predicted 

[3, 27-32]using normal values of hard tissues . The soft The relationship between the nasal base and upper lip, 
tissue covering the teeth and bones can vary so greatly analyzed by the nasolabial angle is one of the facial 
that the dentoskeletal pattern may be an inadequate profile parameter with great clinical uncertainty. It is 
guide in evaluating facial disharmony [33-34]. Thus by used in diagnosis of anteroposterior maxillary 
knowing the soft tissue trait and their normal ranges, a discrepancies; it contributes to the differential 
treatment plan can be designed to normalize the facial diagnosis of skeletal malocclusions, particularly class 

[40]traits for a given individual. Allowance can then be 11 malocclusion. Burstone  defined the nasolabial 
made for facial attractiveness while maintaining the angle as representative of maxillary inclination, 
familiar and ethnic characteristics that make a person suggesting that when this variable is increased it 
unique. It is desirable to ascertain normal ranges reflects maxillary retrusion and when decreased, a 
standards based on local data, since they reflect maxillary protrusion. In the present study, the average 
potentially different pattern of facial growth resulting value is smaller than those reported for Caucasians. 
from racial, ethnic, sexual and dietary differences. This suggest that Nigerians presents more biprotruded 
 profile and a reduced interincisive angle, which is in 
The relationship of the nose with the facial plane is a agreement with other studies whose authors compared 

[41-43]facial parameter of aesthetic importance determined by Caucasians and blacks subjects . However, some 
 the nasofacial angle. An average of 35 degrees and authors have advised that caution should be taken in 

 [8, 11]33.26 degrees has been reported for North American interpreting this angle due to large variation . 
[12]Caucasians and Himachalis population of Indian Malkoc et al.  also made the same observation in his 

respectively [9,13]. The value obtained in this study is study of 100 Turkish between the age of 19-25 where he 
low when compared to the Caucasian samples and it found that the average value for male and female were 
suggests the nose in Nigerians is flatter than those of the 101.09 ±10.19 and 102.94±10.43 degrees respectively.
Himachalis and North American population. The result 
further supports the previous studies that Nigerians are The mentocervical angle was significantly more acute 

[35-37]platyrrhine . Furthermore, while the mean for males in females than in males. This agrees with studies on 
[8, 12]and females showed significant gender difference. Spanish and Turkish populations . The average 

values for male and female subjects were significantly 
The nasomental angle correlates chin, nasal tip and different from the populations earlier mentioned. 
forehead projection and has been reported to have a Sexual dimorphism was found this study.

[38]normal range of 120-132 degrees  and it can clearly be 
obscured if the chin or lip position is in facial For facial examination, the angle of facial convexity 

[29]disharmony . The average value for the Ijaws falls (AFC) assesses the convexity/concavity of the profile. 
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AFC has been described in various type of Quinanilla S, Suarez-Cunqueiro M. Angular 
[3] photogrammetric analysis of soft tissue facial malocclusion . The average value obtain from this 

morphometry. American Journal of Orthodontic investigation differ significantly from those of Spanish, 
[8,11] and Dentofacial Orthopedics. 2003; 23:393-399.Croatian and Turkish population . Yuen and 

[44] 9. Powell N, Humphreys B. Proportion of the Hiranaka  reported an average AFC of 162 ±5 degrees 
aesthetics face. Thieme Stratton. New York. 1984.in females and 161 ±6 degrees in males for Asian 

10. Reis SAB, Abrao J, Capellozza FL, Claro CA. adolescent sample studied by using photographic 
Comparative analysis of facial profile among records. In a study of 102 Tswanis of South Africa 
patterns of faces with passive lip treatment. Revista between the age of 15-20 using photogrammetric 
Dental Press de Ortodontia Facial. 2006; technique the AFC was 168.31 degrees for males and 

[45] 11(4):36-45.171.27 degrees for females . The AFC is more convex 
11. Anic-Milosevic S, Lapter-Varga M, Slaj M. in Ijaws and showed sexual dimorphism.

Analysis of soft tissue profile by means of angular 
measurements. Eup. J. Orthod. 2008; 30: 135-140.The measurement for total facial angle (TFA) in the 

12. Malkoc S, Demir A, Uysal T, Canbudu N. angular current study was 144.02 ±7.41 degrees for males and 
photogrammetry analysis of soft tissue facial 143.90 ±9.31 degrees for females. This value differs 
profile of Turkish adults. European Journal of significantly from those reported in the studies of 

[8, 11, 12] Orthodontics 2009; 31:174-179.Caucasian Sample , and no sexual dimorphism 
13. Jain SK, Anand C, Ghosh SK. Photometric facial was found in these studies. The findings of the present 

analysis – A baseline study. Journal of Anatomical study disagree with this. 
Society of Indian. 2004; 53(2):11-13.

14. Didia, B.C. and Dapper D.V. Facial nasal CONCLUSION
maxillary, mandibular and oro-facial heights of The study has shown that Ijaws of Nigeria have more 
adult Nigerians. Orient. J. Med., 2005; 17(1): 1-8.protrusive features than Caucasians subjects do. There 

15. Garba SH, Numan AI, Mishara IG. Craniofacial is less nasal depth and projection, less bony chin depth 
classification of normal newborns in Maiduguri and a smaller nasolabial angle. Thus, the study 
metropolis, Nigeria. Internet Journal of indicates that soft tissue facial profile values 
Morphology. 2008: 25 (2):407-410.established for Caucasians and Asians cannot be used 
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and oro-facial heights of adult Ijaws. Journal of 
Experimental and Clinical Anatomy. 2008; 7:10-REFERENCES
18.1. Moore KL, Dalley AF. Clinically oriented 

th 17. Fawehinmi HB, Eroje MA. Nasal index of Ogba Anatomy, 5  edition. Lippincoot Williams and 
children and adolescent of Bayelsa State, Nigeria. Wilkin. 2006
Journal of Anatomical Sciences. 2009; 2(1): 21-2. Hershon LE, Giddon DB. Determinants of facial 
23.profile self- perception. American Journal of 

18. Olotu J, Eroje A, Oladipo G, Edibamode E. 2009. Orthodontics. 1980;78: 278-295.
Anthropometric study of the facial and nasal 3. Arnett GW, Bergman. Facial keys to orthodontics 
length of adult Igbo ethnic group in Nigeria. Int. J. diagnosis and treatment planning Part I. American 
Biol Anthropol. 2: 2.Journal of orthodontic and Dentofacial and 

19. Wuerpel E. On facial balance and harmony. Angle Orthopedic. 1993; 103; 299-312.
Orthodontics. 1937; 7:81-894. Bergman RT. Cephalometric soft tissue facial 

20. Moyer R. Handbook of Orthodontics. Chicago analysis. American Journal of Orthodontic and 
Mosby 1988.Dentofacial Orthopedics 1999; 116:239-235

21. Profit W. Contemporary orthodontics. Chicago St 5. Park HS, Rhee SC, Kang SR, Lee LH. Harmonized 
Louis Mosby 1999.profiloplasty using balanced angular profile 

22. Mandall NA, McCord JF, Blinkhor AS, analysis. Aesthetic Plastic Surgery.  2004; 28:89-
Worthington HV, O'Brien KD. Perceived 97.
aesthetics impact of malo-occusion and oral self-6. Frakas LG. Anthropometry of the head and face in 
perceptions in 14-15yrs old Asia and Caucasian medicine, Elsevier North Holland Inc. New York 
children in Greater Manchester. Eup. J. Ortho. 1981.
2000; 21: 175-183.7. Epker RN.  Adjunctive aesthetic patients. In: 

23. Sahin Saglam AM, Gazileri U. Analysis of Mcmammara JA, Carlson DS, Ferrara A. (eds). 
Holdaway soft tissue measurement in children Aesthetic and the treatment of facial forms. 
between 9 and 12 years of age. Eur. J. Ortho. 2001; Monograpgh No 28 Craniofacial growth series, 
23 :287-294.Center for human growth and development, 

24. Krishan K, Kumar R. Determination of stature University of Michigan. Ann Arbor 1992; 187-
from cephalo-facial dimensions in a North Indian 216.
population. Legal Med. 2007; 9(3): 128-133.8. Fernandez-Riveiro P, Symth-Charmosa E, Suarez-

25. Oghenemavwe LE, Fawehinmi BH, Daewin TL. A 

Journal of Anatomical Sciences 2022: Vol. 13 No. 1                191

Photogrammteric Analysis of Angular Facial Soft Tissue Profile Parameters in Ijaws of Nigeria



software tool for facial analysis. Research Journal CC. Nasal indices among major ethnic group in 
of Applied Sciences, Engineering and Technology. Southern Nigeria. Scientific Research and Essays. 
2012; 4(6): 551-556. 2007; 2(1):20-22.

26. Dahllberg G. Statistical methods for medical and 36. Oladipo GS, Fawehinmi H, Suleimanm Y. The 
biological students. London; George Alien and study of nasal parameters (nasal height, nasal 
Unwin. 1940. width and nasal index) amongst the Yorubas of 

27. Holdaway RA. A soft tissue cephalometric analysis Nigeria. The internet Journal of Biological 
and it uses in orthodontics treatment planning Part Anthropology. 3.2
I. American Journal of Orthodontics. 1983; 84:1- 37. Oladipo GS, Eroje MA, Fawehinmi HB. 
28. Anthropometric comparison of nasal indices 

28. Worms FW, Spiedel TM, Brevis RR, Waite DE. between the Andonis and Okrika ehnic group of 
Post treatment stability and aesthetics of River State, Nigeria. International Journal of 
orthognathic surgery. Angle Orthodontics. 1980; Medicine and Medical Sciences. 2009; 1(4): 135-
50:251-273. 137.

29. Wylie GA, Fish LC, Epker BN. Cephalometrics: a 38. Pasinato R, Mocellin M, Arantes MC,Dalligna DP, 
comparison of five analysis currently used in the Soccol AT. Pre and Postoperative angles in patients 
diagnosis of dentofacial deformities. International submitted to rhinoplasty. International Archive of 
Journal of adult Orthodontic Surgery. 1987; 2:15- Otorrhinolaryngology. 2008; 12(3): 393-396.
36. 39. Zimbler MS, Ham, J. Aesthetic facial analysis. In 

30. Jacobson A. Planning for orthognathic surgery. Art C., Cummings & P., Flint (Eds), Cummings 
or Science? International Journal of adult Otolaryngology Cummings Head and Neck 
Orthodontic Surgery. 1990; 5:217-224. Surgery. St Louis:Mosby Elsevier. 2010.

31. Park YC. Burstone CJ. Soft tissue profile; fallacies 40. Burstone  CJ. The integumental profile. American 
of hard tissue standards in treatment planning. of Journal of Orthodontics. 1958; 44:1-25.
American Journal of Orthodontics, 1986; 90:52- 41. Alexander TL, Hitchcock HP. Cephalometric 
62 standards for American negro children. American 

32. Michiels LYF, Yourne LMP. Nasion true vertical: a of Journal of Orthodontics.1978; 74:298-304.
proposed method for testing the clinical validity of 42. Altemus LA. Cephalofacial relationships. Angle 
cephalometric measurements applied to a new Orthodontics, 1958; 30:175-185.
cephalometric line. International Journal of adult 43. Cotton WN, Takano WS, Wong WMW. The Down 
Orthodontic Surgery.1990; 5:3-52 analysis of three other ethnic groups. Angle 

33. Burstone CJ. Lip posture and its significance in Orthodontics, 1951; 21: 212-220.
treatment planning. American Journal of 44. Yuen SWH, Hiranaka DK. A photographic study of 
Orthodontics. 1967; 53:262-284. the facial profile of Southern Chinese adolescents. 

34. Legan HL, Burstone CJ. Soft tissue cephalometric Quintessence International. 1989; 20:665-676.
analysis of orthognathic surgery. Journal of Oral 45. Mzizana YH. Soft tissue facial assessment of 15-20 
Surgery. 1980; 38:26-64. yearsold Tiswana subjects. University of Pretoria. 

35.  Oladipo GS, Olabiyi AO, Oremosu AA, Noronha 2009

        Journal of Anatomical Sciences 2022: Vol. 13 No. 1192
 

Loveday Oghenemavwe


	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192

