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A COMPARISON OF SOFT TISSUE TOPOGRAPHICAL NORMS FOR THE 

LOCAL ETHNIC PEOPLE OF 

ZIMBABWE AND AFRICAN AMERICAN NORMS BASED ON 3dMD SOFT 

TISSUE PHOTOGRAPHY 

 

ELVIN BHASKAR 

 

MSc IN DENTISTRY 

 

ABSTRACT 

 

Introduction: The purpose of this study is to determine the soft tissue topographical 

norms for the local ethnic people of Zimbabwe and compare them with the African 

American norms based on 3dMD soft tissue photography. The rationale for the study is to 

evaluate how the soft tissue drape over the facial skeleton correlates with the different 

soft tissue analysis widely available today. This study seeks to establish an average base 

on which clinicians can treat people according to their cultural esthetic perceptions. 

Previous reported studies only evaluate small numbers of populations and it is well 

known that different races and ethnic backgrounds have different facial traits.   

Materials and Methods: Three-dimensional images were captured using a Stereo- 

photogrammetric camera system (3dMD TM). 

107 Zimbabwean males and 94 Zimbabwean females with no asymmetry or 

malocclusions and normal BMI of 19 and 22, respectively, were compared to each other 

and against 50 males and 50 females of African American descent from ages 19-30 from 

University of Alabama in Birmingham, Alabama, with a normal BMI and same inclusion 

criteria for the Zimbabwean study. The images captured from both Zimbabwean males 

and females, were processed by obtaining average shells. Each image was acquired as a 

facial mesh and oriented along a triangular axis. All facial images were overlaid and 
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superimposed, using Rapidform 6 software to create a composite facial average for each 

sex. 

Results: The absolute linear measurements showed that the maximum average distance 

between the Zim-M and Zim-F is 1.24 mm and the minimum distance between the AA-M 

and AA-F measured at 0.24mm. The signed linear measurement showed a maximum 

average distance between Zim-F and AA-M of 1.22mm and the least average distance 

between the  Zim-M and AA-M of 0.22mm.  The absolute color histograms showed 

greatest similarity between the Zim-M and AA-M at 58 % and the Zimbabwean females 

had a 25% and 27% similarity with the AA-F and Zim-M respectively.  

The AA-F are more protrusive in the middle forehead area (Trichion), alar base and 

lateral perioral region and retrusive in the lateral zygomatic region extending down 

vertically to the gonial and submental regions.  

However they displayed more prominence in the glabella, nasion, subnasale and soft 

tissue pogonion when compared to their African American counterpart. 

Conclusion:  The 3dMDTM system can be used to map the facial topography of various 

populations. The Zimbabwean females showed the most variable features with a broader 

face, prominent forehead and retruded alar base compared to their male counterparts and 

the Zimbabwean males shows a wider prominent malar/zygomatic region, and prominent 

lateral supraorbital regions. There was a high similarity of 58% between the Zimbabwean 

males and the African American males, with the Zimbabwean males showing a more 

protrusive superciliary arch, and a lateral zygomatic region tapering to the root of the 

nose. 

However they have less prominent mid dorsum, nasal tip and perioral region. 
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The similarity is 58% at 0.5mm acceptable tolerance, which is the highest in comparison 

to the others. 
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CHAPTER 1 

 

INTRODUCTION 

 

What are our objectives in Orthodontics and what are our long-term goals are the 

questions we always ask as a clinician when evaluating a patient. Every individual has a 

desire and every orthodontist too, has an end goal on how to treat people. Every 

individual has their own perception on how they look and how they would like to look. 

Over the years we have devised various methods of quantifying how the clinician 

perceive outcomes. 

Individual opinions and “strong egos” were the mainstay of yester years in orthodontics. 

Various techniques to image people have evolved.  

Development ran concurrently with technology and from anthropological studies to x –

rays and finally 3-D imaging was how development occurred.15 

2-D x-rays imaging is still the mainstay of today’s diagnosis. Even the advent of 3-D 

imaging has not gained as much ground as it should have.15  

Zimbabwe, a Southern African country, with a population of 12 million people is home to 

various tribes, mostly those of Bantu descent.45 

The Bantu people are made up of various tribes from different regions of geographical 

Zimbabwe and are made up of five sub clans with different dialects depending on what 

part of the country they came from. 
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The Bantu people are known traditionally as the Karanga/Kalanga and presently now 

known as the Shona. They belonged to an era known as the Monomatapa Empire dating 

back to the 11th – 16th century, and were known as the house of stones from which the 

name Zimbabwe is derived from.45 Their hierarchy is divided into kings, chiefs and sub 

chiefs. 

Orthodontics in Zimbabwe is practiced primarily on parameters based on Caucasian 

values. 10 This is mostly because there is to date, minimal conclusive data on the 

cephalometric norm pertaining to both hard and soft tissue for the ethnic population. 

Various  cephalometric studies have been done in some parts of Africa for different 

ethnicities eg. Ajayi et al in Nigeria  and Barter MA et al in South Africa. 1, 5  

 

African Cephalometric Norms 

Connor et al in the mid 80s studied cephalograms of Caucasian and African American 

people for orthognathic profile preference and found significant variation in various 

landmarks such as the SNA, ANB, mandibular length and the Wits appraisal. They 

carried out other soft tissue analysis like teeth display, upper lip length, lower lip length, 

throat length and lip chin throat angle. 9 Another study by Flynn et al showed that African 

American had more maxillary skeletal prognathism, increased lower facial height, 

increased skeletal facial convexity, lower incisor proclination, increased upper and lower 

lip lengths and increased soft tissue thickness of lips and chin. These subjects also 

displayed less nasal depth, projection and smaller nasolabial angle in African American 

people.17 
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Another study done by O’Rilley et al, investigated soft tissue profile change in African 

Americans after dentoalveolar setback and concluded significant variation in horizontal 

and vertical lip thickness.35 Therefore, the quantifiable era of measuring specific values 

has begun and ethnic differences based on skeletal bases and dentition became more 

apparent. 

 

The 90s 

Soft tissue profile among ethnicities was still an unchartered territory. Many questions 

about soft tissue profile are now debatable; one interesting study on extraction of first 

four premolars by Diels et al showed increase in nasolabial angle of  9.1 degrees in males 

and 7.1 degrees in females. Upper lip procumbency relative to SnPg decreased 1.55mm 

and 1.7mm and lower lip retraction relative to SnPg was 2.7mm and 2.5mm for males 

and females respectively.12 Other studies involving premolar extraction and soft tissue 

comparisons escalated rapidly. Mesh diagrams based on Moorrees were evaluated and 

found significant differences in the dentoalveolar complex.4, 8, 16 Lot of specifics in 

geometrical analysis between hard and soft tissue has begun and cause effect 

relationships were more quantifiable. 

 

2000 and Beyond 

Anthropometric studies of both males and females continued and only now did ethnic 

comparisons between various age groups occur.7, 37-39 

As late as 2007 Beukes et al, studied South African silhouette pictures and evaluated 

most pleasing and unpleasant profiles and established typical soft tissue values. The most 



 4 

salient feature they noted was upper lip prominence of 5-6mm more than their African 

American counterparts, however other factors such as angular measurements of nose, lip 

and chin were in close proximity to those given by Naidoo and Miles.6 

In 2004, Kau et al evaluated the various types of imaging system and displayed an array 

of imaging techniques and their reliabilities current at the time.29 From the morphological 

study of cherubism to identical twins, the need for ethnic differences arose.23, 30 

Last but not least and possibly the most relevant to this study is the work of Dandajena 

and his colleagues who have cephalometrically analysed dentoalveolar relations and 

anterior facial heights of the Shona people. He found that anterior facial height was 

higher in men than in women. The older age groups had shorter AFH than the younger 

group. The AFH of the Shona was lower than that of the African Americans. All AFHs 

for the men and only TAFHs for the women were significantly shorter for the Shona than 

the Caucasians.10 

Another study by the same author involving the study of lateral cephalograms of twelve 

angular and six linear measurements showed that they had a low FMA with a receding 

chin. Both the maxilla and mandible SNA and SNB were prognathic and the ANB 

difference was large. The maxillary incisors were more upright as compared to Caucasian 

people while measuring the maxillary incisor to NA, while the IMPA were relatively 

proclined at 105.8 degrees +/- 6.0 degrees and this proclination was considered to be 

compensatory to the prognathic maxilla.11 
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2-D and 3-D 

 

 

Evolution is a constant process in all aspects of life, let it be biology or technology, the 

 

 pursuit for adaptation and improvement is inevitable. The head, with its complex 

  

structures comprises of hard and soft tissue that interrelate and interdepend on each other. 

 

From inception to death, the formation, integration, maturation and degeneration of 

tissues is a constant process that never ceases. 

Is it possible for Orthodontists to “steal” a fragment of time during that process where the 

manipulation of structures relevant for the benefit of function and esthetics to the patients 

they treat. The professions learning curve till date is still cemented in 2-D x-rays 

evaluation and diagnosis.29 

From the advent of photographs, x-rays, and study models, all structures are analyzed 

separately and not together, therefore we cannot put it all into perspective. The dental 

models only look at the teeth, the photos only look at soft tissue and the x-rays look at the 

skeleton in 2-D.24 

To add to the diagnosis complexity, layperson and the treating orthodontist have different 

views in what goals they desire and therefore arriving towards a common treatment 

outcome is not as easy as it may seem. 

Chan et al studies the perceptions of white orthodontists when treating Chinese-Asian 

patients and preferred the Class I, straight profile to the traditional norm of the slightly bi 

maxillary protrusive profile. 

In another study by Cochrane, parents, dentists and orthodontists were asked to evaluated 

2-D photos and found that the trained specialists focused on mid and lower thirds of the 
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face, while the layperson focused on the entire face. Profile preferences too were 

apparent between the two groups. 

Since the arrival of Cone Beam Computed Tomography (CBCT), the z – axis that 

represents the third dimension, has changed the way we look at hard tissues. It provides a 

wealth of information such as exact tooth position, supernumerary teeth, thickness of 

bone, morphology of hard structures and better tempromandibular joint visualization. 

It is now used for other aspects of dentistry such as implant placements, osteotomies, 

surgical planning, periodontal evaluation and airway patency.22 

 

3-D Facial Scanning 

This is a process where by the facial morphology is captured in all three dimensions. The 

methods should me non-invasive, non-ionizing and fast.32 

 

Direct Contact Devices 

These devices are the oldest facial scanning units. They collect data by contacting the 

patients face at specific points. A reference framework is constructed by marking fiducial 

points of known coordinates and then an electronic probe is used to landmark the rest of 

the surface.15 

 

Laser Scanning 

Lasers have no color information; they are taken at different angles at separate moments 

and digitally fused together. The projection of the laser beam is fan shaped and more than 

300 000 points on the surface of face are measured and on projection will distort and 
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reflect.  A charged couple device camera then captures this reflection with mirrors in the 

image that allow the reflected scan to be viewed from two opposing directions.28 

Difference between triangulating the laser beam and the scanned surface will detect 

objects length, width, and depth. 34  

 

Stereo-photogrammetry 

This is a camera system where photographs are taken from two different positions and 

convert it into a three dimensional image. Their configuration is a two or four cameras 

configured as a stereo pair which enables it to obtain three-dimensional surface 

topography. 26 Mathematical algorithms, a geometric calculation performs a triangulation 

routine with the known positions of the camera sensors. The images are displayed as a 

polygonal mesh, a point cloud, or computer aided design/computer assisted 

manufacturing (CAD/CAM).  The advantage of such a system is rapid image capture, 

generation, display, and accurate reproducibility of surface landmarks to within 0.5mm. 

18 The disadvantages however are that commercially available software must be validated 

and is needed to convert the files and images with high accuracy. Voids in the images 

around the nasal and para nasal areas are created by shadows casted by opposing camera 

flashes.2 

 

Structured Light Technique 

This system unlike stereo photogrammetry uses only one capture to create an image. A 

projected “ structured” light is cast on the image being recorded and the feedback is a 

distorted light form caused by the topography of the object. The camera is placed at a 
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known distance that will capture the reflected, distorted pattern of light and that 

information will be translated into three-dimensional coordinates.31 

 

3dMDfaceTM System 

This is a newer system currently available on the market that combines both, stereo 

photogrammetry and structured light into one system called the 3dMD faceTM system.21 

It uses two sets of cameras, each set consisting of two infrared and one color camera to 

capture the 3-D image.  A structured pattern of light is projected on the patients face and 

an image is taken simultaneously from different angulations. The image is captured 

spontaneously and the requirement to “stitch” the image after post data capture is no 

longer required. 

The extent of the image is from ear to ear and from chin to hairline, and has a capture 

speed of 1.5milliseconds. This capture speed is a benefit when dealing with young 

children. The manufacturer states the accuracy of 0.5mm (Root Mean Square) and a 

clinical accuracy of 1.5% of the total observed variance.2 

The system is portable, easy to set up, accurate and has a fast capture time. Aldridge et al 

tested the repeatability of a group of images obtained from this system and found it to be 

very accurate, with a high level of precision.2 

A newer meta-analysis linking 3dMD quantitative analysis and a genome wide study 

shows evidence linking genetics to facial morphology. Little evidence exists on variations 

in specific regions of the genome relates to the kinds of distinguished facial 

characteristics that give us our unique identities. Genetic associations involve 

measurements of eyes, nose and facial breath. These areas represent a specific trait 
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pattern and therefore are linked to specific loci on genes. This will better help geneticists 

predict craniofacial anomalies and improve ability to create forensic facial reconstruction 

from DNA.44 

 

Soft Tissue Hard Tissue Paradigm 

The specialty of Orthodontics has been based on the Angle paradigm which involved 

treating the hard tisues only, getting the teeth into perfect occlusion and allowing soft 

tissue to folllow.  The soft and hard tissue are an intricate paired phenomenon, where by 

one influences the other in an ever constant dynamic interaction. 3 Teeth usually occupy a 

neutral zone between muscular intra oral tissues such as the tongue and extra oral soft 

tissue like the muscles of facial expression and their whole related complex. 40Treating 

only the hard tissues over the years created dental relapse due to displacement from the 

neutral desired positions. This creates a plathora of variations. 

In recent years with the advent of better imaging techniques, the influence of soft tissue 

can be better studied. Proffit stated that when deciding wether to extract or not,  in 

crowded arches or in anterior posterior discrepancies it is important to consider lip 

support. This has shed light on soft tissue profile changes in extraction and non extraction 

cases and how this invariably influence each other.  This variation is vast and represents 

different traits in various populations. 41 

Support of the upper and lower lips has been shown as the patient ages due to lip 

thickness decreasing and lengthening, possibly due to constant pull of gravity and 

increased in tissue laxity. It is important to consider lip support during extraction vs non-

extraction decision.8 
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The tempromandibular joint plays an important role in soft tissue support. A muscular 

sling made up of the masseter and medial pterygoid muscles supports the mandible and 

plays a critical role in the position of the mandibular condyles in the glenoid fossa.36 

Tissue thickness around the roots of the teeth can provide different responses to tooth 

movement. Teeth covered by thin friable gingival tissue and thin attached gingiva may be 

more at risk for gingival recession if the tooth has moved facially out of its alveolar bone 

housing, and in the presence of active periodontal disease, orthodontic forces can 

exacerbate the destruction of supporting tissue. Gingival recession has been often 

reported on the buccal surfaces of maxillary molars and premolars in patients treated with 

maxillary palatal expander. 19 

 

Specific Aims Of The Study 

To determine the average morphology of the Zimbabwean people both male and female 

in a specific age group and compare facial morphological differences of the Zimbabwean 

people to that of African American norms in Birmingham, Alabama of a similar age.  
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CHAPTER 2 

MATERIALS AND METHODS 

Subjects were selected from the capital city Harare, Zimbabwe. Both sample sizes were 

randomly selected from a specific age group from the surrounding metropolitan area. 

The group comprised of 107 males and 94 females. A questionnaire was handed out to 

determine demographical origin and other inclusion criteria that include: 

1- Subjects between the age of 18-30 years 

2- Ethnicity of Shona descent 

3- Subjects had no adverse skeletal deviations 

4- Subjects had no craniofacial anomalies 

5- Normal BMI measured from height and weight.  

6- No previous orthognathic surgery 

7- No history of orthodontics 

 

Imaging System 

The 3dMDfaceTM system used for this comprised of two Infrared cameras, one color 

camera which casts a random light pattern on the object. The picture capture is from 

different angles to represent the image in three dimensions. Capture time is 1.5 msec with 

an accuracy of 1.5%33 
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Image Acquisition 

Natural head position was used in all subjects because it is the most attainable and 

reproducible. The subjects sat on an adjustable chair and were asked to look into a mirror 

set in front of them. 

Their eyes were levelled, by looking into the mirror and stool adjusted according to their 

heights as required. They were asked to swallow and keep jaws relaxed just before image 

capture. Each acquisition took 1.5 milliseconds. The image was reviewed before the 

patient was dismissed to assure no image distortion. 

 

Processing Of Facial Shells 

All images imported to Rapidform software 2006, INUS Technology, Seoul, Korea (RF6) 

for analysis. Poorly defined areas such as the hair, ears, neck and shoulders are cropped 

out and all other surface defects are smoothened out. One facial shell for each individual 

is created.27 

 

Average Face Construction 

Once the shells were formed, they were aligned and created to the best-fit algorithm to 

form one average shell, one for the females the other for males. The steps required to 

produce and average are summarised as follows: 

1. The images were aligned to form the principal axis of rotation, also known as the 

centre of mass. 

2. Manual alignment can also be used to improve the position. 
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3. A built in algorithm in RF6 calculated the best fit for the shells for accurate 

registration. 

4. The coordinates of the images were averaged based on a facial template. 

5. The output of the average algorithm gives a point cloud reading, which is then 

triangulated to obtain an average face. 

6. Filling in or snubbing any mesh defects improves the average faces. 

7. A colour texture is then applied. Shells with one positive and one negative 

deviation were created. 

 

Parameters Measured 

Two average facial shells were generated: Zimbabwean male (Zim-M), Zimbabwean 

female (Zim-F). These shells were superimposed on each other, males first as a base 

template then females as an overlay. 

A specialized technique to compare morphological differences was used. This process 

comprised of manually aligning five points of the facial scans, two points on outer 

canthus of both eyes and two points on the inner canthus of both eyes and one point on 

the tip of the nose. The RF6 software then determines the best fit of the two shells.  

The parameters used to study these results were:  

1. Linear measurements in millimeter, are both Absolute and Signed, which measure 

the greatest difference between and within the shells respectively. 

2. Color histograms as a percentage, which show similarities, positives and 

negatives. 

3. Surface areas and shapes, which shows range of distribution. 
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Linear Measurements 

The differences are measured by a linear measurement at any given point of the facial 

topography. The linear difference is the discrepancy between the two shells. This value 

can also be used to quantify the deviation. This linear average also provides a percent 

similarity of the face, which gives the shell perception difference. 

 

Color Histograms 

The two shells are compared with each other with one being the base and the other a 

superimposition. A positive difference is noted if the superimposed shell is more 

prominent than the base and a negative difference is noted if the superimposed shell is 

more deficient than the base. The differences are identified by different color depictions, 

black indicating similarity between the shells, red indicating a positive change 

(prominence) and blue indicating a negative change (deficient). This allows us to 

distinguish and analyse surface topography and its differences. 

 

Surface Area and Shapes 

This is automatically generated by the RF6 software with a tolerance level of 0.50mm 

applied to the paired surface shells. This value is derived from previous work that shows 

that 90% of created composite scans are within the 0.85mm error. Therefore the chosen 

tolerance levels of an average correspond to 0.50mm. Any variations within 0.50mm 

were considered to be similar surfaces, while surface areas outside this tolerance showed 

as surface shapes and color deviations. 
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CHAPTER 3 

RESULTS 

The final sample included two hundred and one people, 107 men and 94 women. Average 

faces were constructed for each of the groups and compared to each other and to that of 

African Americans in Birmingham, Alabama (50 men and 50 women). Their mean age 

was 28 for males and 27 for females with a BMI of 19 and 22 respectively. 

 

 

 

Figure 1: Average facial constructions for the Zimbabwean males (row 1) and the 

Zimbabwean females (row 2)  
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Figure 2: Average African American males (row 1) and African American females (row 

2).  
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Measurements 

The two shells are superimposed over each other using one as the base shell and the other 

as the superimposed. The results of the study are as follows. 

 

Linear Measurements 

Differences in the average absolute linear measurements between the surface shells were 

noted in the two groups.  The absolute linear measurement in gender differences ranged 

from 0.42mm (AA-M vs  AA-F) to 1.24 mm (Zim-F vs Zim-M) as shown in Table 1. 

Further differences between Zimbabwean and African American are listed below. The 

maximum distance of 5.09mm is seen in (Zim-F vs Zim-M), while the minimum of 

2.02mm is seen in (Zim-M vs AA-M). 

 

Table 1: 

Absolute linear measurements indicating differences between facial shells 

 Avg. Distance 

(mm) 

Std. Dev. 

(mm) 

Max. Distance 

(mm) 

Zim-M vs Zim-F 1.24 1.20 5.09 

AA-F vs Zim -F 1.16 0.87 4.21 

Zim-F vs AA-M 1.22 0.96 4.47 

Zim-M vs AA-M 0.51 0.41 2.02 

 AA-F vs Zim-M 1.04 0.92 5.01 

AA-F vs AA-M 0.42 0.35 2.99 
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Table 2: 

Signed color map measurement indicating differences in facial shells 

 Avg. Distance 

(mm) 

Std. Dev. 

(mm) 

%  

Similarity 

Zim-M vs Zim-F 0.35 1.62 27.08 

 AA-F vs Zim-F 0.39 1.40 25.79 

Zim-F vs AA-M 0.55 1.45 28.79 

Zim-M vs AA-M 0.02 0.66 58.75 

 AA-F vs Zim-M 0.04 1.39 36.19 

AA-F vs AA-M -0.07 0.54 57.57 

 

Color Histograms 

The differences in color histograms between Zimbabwean males and females are shown 

in table 2. The % similarity is 27.08%. The greatest amount of similarity is seen between 

the Zim-M vs. AA-M at 58.75%, which is quite significant. The AA-M vs AA-F too had 

a high similarity of 57.57%. 

The Zim-F sample seems to be the most dissimilar group when compared to their male 

counterparts and also to that of the AA-M and AA-F. The results in the signed color 

histograms show the similarities between the same sex individual of different ethnicities 

but very dissimilar among their own ethnic groups. 
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Surface Area /Shapes 

The differences seen in the surface area and the shapes of the facial shells are seen in fig 

3and 4. 

 Zim-M vs Zim F

 

Figure 3: Absolute and Signed histograms of Zim-M vs Zim-F 
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AA-F vs Zim- F 

 

Figure 4: Absolute and signed histogram of AA-F vs Zim-F 
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Zim-F vs AA-M 

 

Figure 5: Absolute and signed histogram of Zim-F vs AA-M 
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Zim-M vs AA- M 

 

 

 

Figure 6: Absolute and Color histogram of Zim-M vs AA-M 
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AA-F vs Zim-M 

 

Figure 7: Absolute and Color histogram of AA-F vs Zim-M 
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AA-F vs AA-M 

 

Figure 8: Absolute and Color histogram of AA-F vs AA-M 
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CHAPTER 4 

DISCUSSION 

Technological advances have occurred slowly and steadily. For most of this century 

diagnosis was based on two-dimensional analysis of which more that twelve different 

ones are utilized, each analysis pertaining to their own clinical significance and 

relevance. An unending quest to correlate the second and third dimension has taken its 

toll on many clinicians.42 

With the world racing ahead to conquer imaging frontiers, the advent of cone beam 

computed technology (CBCT) was born.  A whole new dimension we always new existed 

enlightened us with accurate visualisation of clinical deficiencies. Unfortunately as the 

world goes ahead, the continent of Southern Africa, particularly Zimbabwe trails ever so 

slowly.25 

Very few studies on two-dimensional analysis have been done on native southern African 

people, let alone three-dimensional. Isiekwe et al, studied the nose prominence relative to 

other structures, of an adult Nigerian population, using the Holdaway analysis.20 

A few photogrammetric studies of North African countries, such as Senegalese students 

versus Moroccans students where by linear measurements were taken to quantify their 

differences. 13 Another Sudanese study used a hand laser scanner in 653 subjects and 

analysed 14 landmarks on the facial soft tissue. 43 
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Soft tissue cephalometric studies on Nigerians, Ghanaians, and Sudanese teenagers were 

done to determine soft tissue pattern and compared to that of Caucasian counterparts. 

Significant statistical difference was apparent.14 Only one soft tissue profile study was 

done in South Africa to establish a profile index for bimaxillary protrusion and soft tissue 

preference.6 

 

Zimbabwean Male and Female Morphology 

When looking at the color histograms, the Zimbabwean males show a more protrusive 

forehead, supraorbital and nasal bridge area while being retrusive in the infraorbital and 

lateral alar region.  

They also showed accentuated perioral region. The similarities between the two sexes are 

the lateral parts of the nose, subnasal area superior portion of the lip extending down to 

the corner of the mouth towards the parasymphysis area.   

 

Comparison Between Population Sub Groups 

When comparing histograms of the same sexes but of different population groups the 

similarities for the males were considerably higher than the females. The similarities 

were in the inner canthus of the eyes, lateral nasal region, sub mental and lower borders 

of the chin. The noticeable difference between them were nasal and perioral areas which 

showed a more retrusive region while the malar/zygomatic and lateral periorbital ridges 

are more prominent.  The females between the two sub groups were more dissimilar with 

the forehead, inner canthus of the eyes, nasal bridge, upper and lower lips being more 
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prominent, while the lateral aspects of the face that is the malar region extending down to 

the mandible seem more retrusive. 

 

Clinical Implications 

It is apparent than all along we have been diagnosing and categorizing various ethnic 

groups into a general pool of Caucasian norms. The current trend of treating facial profile 

first and dentition to follow has taken great precedence. Understanding soft tissue norms 

first and then comparing them to other average shells gives us a perspective on variations. 

This allows us to plan incisor positions according to average profiles for that age group 

and it also gives us a basis to form data on which we can build a foundation to understand 

trends among ethnicities. 

However all observations made from this thesis are taken from facial averages which are 

superimposed on each other and will not apply to every patient, it is just a diving 

platform where a basis to treatment can be applied.  

 

Limitation Of The Study 

This study provides qualitative information on the facial morphology of Zimbabwean 

males and females from a very specific group in and around the campus of the University 

of Zimbabwe. It may not represent the entire region since the sample size was only 

obtained from the capital city. 

This allows clinicians to visualize the variations seen between these population groups. 

The image shell is only a fragment of time between 18-30 years old. Further studies like a 

quantitative analysis using the 3dMD VultusTM (Atlanta, GA) can be used to further 
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quantify variations in anatomical landmarks. 

Muscle tonicity, aging, and tissue drape, at various age groups can be scope for further 

research. 
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CHAPTER 5 

 

CONCLUSION 

 

• 3dMDTM  imaging system is fast, reliable, non-invasive, and non-ionizing.  

• The Zimbabwean males have a prominent zygomatic, lateral supraorbital and 

infraorbital regions. Bridge of the nose and perioral area around the lips were also 

retrusive. 

• The dimorphism between the two sexes are that Zimbabwean males show a more 

protrusive forehead, supraorbital and nasal bridge area while being retrusive in the 

infraorbital and lateral alar region. They also showed accentuated perioral region 

• When compared to African American males, the Zimbabwean males show wider 

supraorbital regions but smaller more retruded perioral regions 

• When compared to African American females the Zimbabwean females show a 

subtler malar region with less prominent lips. 

• When compared to Zimbabwean females. The African American females are 

more protrusive in the middle forehead area, alar base and lateral perioral region. 

Retrusive in the lateral zygomatic region, gonial, and submental area. 
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