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ABSTRACT: 

 

Objective: to compare the association between visual classification of profile images and lateral 

cephalometric analysis of anterior malar projection in the population of North Gujrat. 

Method: The study comprised the pretreatment data of 100 North Gujarat natives aged 15 to 25 who 

sought orthodontic treatment. On the basis of visual evaluation of negative and positive vector relationships, 

the individuals were separated into two groups of 50 each. Group A consisted of 50 individuals (25 males 

and 25 females) with a positive vector association. Group B consisted of 50 individuals (25 males and 25 

females) with a negative vector connection. Statistical analysis was conducted using version 20 of the 
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SPSS software. The statistical significance thresholds were set at P .01 and P .05. Sella-Nasion-Orbitale 

(SNO) angulations were measured to determine the subject's malar eminence's position relative to the 

cranial base. The student's t-test was used to analyze gender differences and significant differences in 

SNO readings between groups A and B. The Karl Pearson correlation test was employed to determine 

whether or not there was a correlation between the age of the subjects and the SNO angulation. The ROC 

analysis was performed to determine the threshold value of SNO angulation to distinguish between 

negative and positive vectors. 

Results: Negative vector group SNO angulations were smaller than positive vector group SNO 

angulations by an average of 8.18°, and the difference was highly significant (P0.001). To discriminate 

between negative and positive vectors, a cutoff value of SNO angle, namely 56o, with 100 percent 

specificity and sensitivity was determined. There was no statistically significant association between 

subject age and SNO angulation, nor was there a statistically significant gender difference. 

Conclusions: Compared to those demonstrating a positive vector relationship, those exhibiting a negative 

vector relationship exhibited significantly less malar support. Visual categorization of anterior malar 

support on profile images using vector relationships is supported by cephalometricanalysis and can serve 

as a beneficial tool in orthodontics by providing an easy way to classify midface malar support. 

INTRODUCTION 

Facial aesthetics knowledge is required for the clinical capacity to alter dentofacial form. The midface is 

essential to the aesthetics of the face
1
. Increasing malar prominence increases the midface's angularity and 

fullness
2
. However, orbital rim and cheek bone contour deficiency coincide with maxillary hypoplasia, 

which is frequently linked with real malar insufficiency
3,4

. People with midface deficiency have a 

tendency to have a gaunt or hollow midface, resulting in enhanced visibility of the sclera below the 

pupil
2
. The sunken midface provides a continuously exhausted, worn-out, aged, and despondent look.

6
 as 

soft tissue atrophy and sagging diminish malar soft tissue prominence and shift it to a more inferior 

location, ageing increases the hollowness
7
. Plastic surgeons and otolaryngologists frequently do malar 

augmentation
2
. During orthognathic surgery, oral surgeons utilize several Le Fort I, II, and III surgical 

methods to improve malar projection. Orthodontists are concerned with achieving facial harmony and 

aesthetics. Specifically, they diagnose and treat based on the facial profile and the treatment's impact on 

the facial profile
12

. Despite the importance of the midface to facial aesthetics, there is a dearth of 

diagnostic criteria in the orthodontic literature, as well as a paucity of easily available techniques for 

obtaining precise, reproducible measurements of orbital relationships. In addition, orthodontists 

underestimate regional disharmonies in the anatomy of the maxilla due to the difficulty of analyzing the 

skeletal components of the midface in lateral cephalograms
16

. In aesthetic blepharoplasty, the connection 

of anterior cheek mass to the anterior corneal plane has been employed as a sign of bone support along 

the malar eminence. The optimal position of the cheek prominence in the sagittal plane along the 

Frankfurt horizontal is 2mm beyond the anterior corneal surface
16,18

. Maxillary hypoplasia in this region 

generates a negative vector relationship between the globe and the malar eminence when the globe is 

positioned anterior to the malar eminence. The validity of the correlation between maxillary development 

and vector relationships has not been extensively examined, despite its widespread use. Even though the 

lateral cephalogram radiograph does not depict the malar eminence, it is always lateral and inferior to the 

orbitale or point 109 on Walker's mathematical model
19

. SN: SO, SNO, and SNA are utilized to analyze 

the midface in a horizontal plane. SNO is the internal angle between the lines linking Sella
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to Nasion and Nasion to Orbitale
20

. This information is important for the orthodontist to determine normal 

range of relationships, as well as relationships in patients who may be suspected of having a retrusive 

maxilla and who may be undergoing surgical procedures to advance the midface
19

. Recent research 

conducted on white participants for the clinical evaluation of anterior malar projection revealed a high 

correlation between cephalometric analysis and visual classification of anterior malar projection on profile 

photographs
16

. In order to determine the association between visual classification on profile images and 

lateral cephalometric analysis of anterior malar projection in the North Gujarat population, this study was 

done. 

MATERIALS & METHODS 

 
Included in the study were the pretreatment data of 100 North Gujarat natives seeking orthodontic 

treatment. On the basis of visual evaluation of negative and positive vector relationships, the individuals 

were separated into two groups of 50 each. Group A consisted of 50 individuals (25 males and 25 

females) with a positive vector association. Group B consisted of 50 individuals (25 males and 25 females) 

with a negative vector connection. Age range: 15 to 25 years. 1) Good quality pretreatment lateral 

cephalograms that conform to the Frankfurt horizontal plane standard. 

2) High-quality pretreatment profile images with the horizontal plane of Frankfurt parallel to the floor. 3) 

Patients between the ages of 15 and 25. 4) There is no history of craniofacial injury. 5) There are no eye 

concerns. Prior orthodontic treatment is an exclusion criterion. 2) Craniofacial disorders 3) Prior 

maxillofacial or plastic surgery history 1) Pretreatment Standardized Lateral Cephalometric radiographs 

were used for the investigation. 2) Standardized Pretreatment Profile Photographs 3) Sheets of 

cephalometric lead acetate (003"). 4) Metal scale. 5) Set square. 6) 0.3 mm H pencil. In the patient's 

pretreatment data, standard lateral cephalograms and profile pictures were produced by oriented the 

patient's head in the Frankfurt horizontal position. One operator determined the vector relationship of 

each participant using only pretreatment profile images. In order to determine the relationship between the 

anterior cheek mass and the anterior corneal plane, a line was drawn from the anterior surface of the cornea 

in the sagittal plane along the Frankfurt horizontal ( Fig. 1). For the purposes of this study, a negative 

vector relationship was considered to exist if the prominence of the cheek was behind the anterior surface 

of the cornea, whereas a positive vector relationship was considered to exist if the prominence of the cheek  

 

 

 

was beyond the anterior   

surface of the cornea. 
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FIGURE.1: POSITIVE AND NEGATIVE VECTOR REALTION 

 

All of the obtained lateral cephalograms were meticulously hand-traced by the same observer under the 

same illumination and magnification using a 3H lead pencil on single matte lacquered polyester acetate 

tracing paper of thickness. On acetate papers, the following reference points were marked. S - Sella turcica 

(The geometric centre of the pituitary fossa, determined by inspection- a constructed point in the 

midsagittal plane.) N - Location (The intersection of the internasal suture with nasofrontal suture in the 

mid sagittal plane.) The lowest point of the inferior rim of the orbit. Point 109 on Walker's cephalogram 

corresponds to the orbitale for the purposes of this investigation. The key ridge and maxillary sinus were 

regularly employed to pinpoint this feature.) To quantify skeletal support for each participant, Sella-

Nasion-Orbitale (SNO) angulation was employed to assess the anteroposterior location of the malar 

eminence in relation to the cranial base. 

STATISTICAL ANALYSIS 

 

 
SPSS (Statistical Package for the Social Sciences) version 20 and Microsoft Excel were used to analyse 

the data. Student's t-test was used to assess if there was a significant difference in SNO angulation 

between the two groups, i.e., the negative and positive vector groups, and between genders. Correlation 

between subject age and SNO angulation was determined using the Karl Pearson correlation test. The 

statistical significance levels P .01 and P .05 were established, and the findings were tallied. 

 

RESULTS 

 

 

 

Graph 1- Sample distribution of negative and positive vectors in differentage groups. 
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Graph 2- Sample distribution of negative and positive vectors in different genders. 

 

 
There is no association that is statistically significant between age and SNO angulation. The sample 

distribution of negative and positive vectors in various age groups is depicted in Graph 1. The 

investigation for sexual dimorphism revealed no statistically significant gender differences. Table 1 graph 

2 displays a mean SNO angulation of 52.11° with a standard deviation of 1.78° for the negative vector 

group and 60.29° for the positive vector group. A highly significant difference in skeletal support between 

groups with negative and positive vectors, as measured by SNO angles. 

 

 

The SNO angulations in the negative vector group were, on average, 8.18º less than those in the positive 

vector group. The ROC analysis was performed to determine the threshold value of SNO angulation to 

distinguish between negative and positive vectors. 
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Table 1- Analysis of skeletal differences between positive and negative 

 

  

 

 

N 

 

 

 

Mean 

 

 

Std. 

deviation 

 

95% confidence interval for mean 

 

 

t value 

 

 

Lower bound 
Upper bound 

Negative 

vector 
50 52.4 1.7 51.6 52.5 22.8 P<0.001 

Positive 

vector 

 
50 

 
60.29 

 
1.8 

 
59.7 

 
60.8 

 
HS 

Total 100 56.2 4.48 55.3 57.09 
 

 

 

DISCUSSION 

 
In the present study, the pretreatment records of 100 North Gujarat natives aged 15 to 25 years without a 

history of craniofacial abnormalities or orthodontic treatment were investigated. On the basis of a visual 

evaluation of negative and positive vector correlations in profile images, the subjects were separated into 

two groups of 50 individuals each. Group A consisted of 50 individuals (25 males and 25 females) with a 

positive vector association. Group B consisted of 50 individuals (25 males and 25 females) with a negative 

vector connection. Sella-Nasion-Orbitale (SNO) angulations were measured to determine the subject's 

malar eminence's position relative to the cranial base. This study aimed to compare the relationship 

between visual classification on profile photographs and lateral cephalometric analysis of anterior malar 

projection in the population of North Gujarat, as well as to assess the validity of vector relationships as a 

means of 
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diagnosing and describing anterior malar projection and aesthetics. In this study, the comparison of angle 

measurements for SNO from the negative vector group to the positive vector group was extremely 

significant (P .0001) 8.18 degrees of retrusion of the malar eminence in persons having a negative vector 

relationship. Frey ST also discovered a significantly significant difference in skeletal support between the 

negative and positive vector groups, as determined by SNO angles. In his investigation involving white 

patients, the SNO angulations of the negative vector group were, on average, 6° less than those of the 

positive vector group
16

. There were no statistically significant gender differences in SNO angulation in 

the North Gujarat population, which was consistent with the findings of Frey ST's study in the White 

population. However, he experienced some difficulty in obtaining male participants with positive malar 

architecture for use in the study, and he discovered that malar retrusion was more common in men
16

. In her 

study on the Angami Nagas (Indic people), Suri R classified the malar prominence as minor, moderate, 

and prominent. She discovered that the majority of males had moderate (30 percent) to pronounce (22 

percent) malar prominence, whereas the majority of girls had modest malar prominence (52 percent). The 

prominent type was uncommon among females (6 percent).In addition, Zide B et al. provided distinct 

SNO angulation norms for males and females in their study
20

. Similar to the findings of Frey ST, there 

was no statistically significant link between age and SNO angulation in the present investigation. In 

addition, generated growth curves of sagittal orbital relationships have revealed the stability of vector 

interactions from adolescence to young adulthood, allowing for early identification of malar retrusion
24

. 

Nevertheless, according to Pessa JE et al, the orbital rim shifted posteriorly, relative to the anterior cornea, 

and the negative vector grew more prominent with age
36

.It was also reported that the bony midface 

"collapsed" as ageing progressed: the inferior orbital rim reformed and lost its anterior projection, the 

midface lost its vertical height, and the pyriform aperture receded posteriorly
35

. The orbital rim and 

maxilla undergo predictable skeletal alterations, according to studies of normal CT images grouped by 

patient age. The maxilla is more sensitive than the zygoma to age-related loss. Whereas in the present 

investigation on North Gujrat people, the age bracket during which midface prominence was largely 

consistent was between 15 and 25 years. Wide variance in the identification of orbitale landmarks has been 

seen in the past it should be noted that many participants exhibiting a negative vector connection did not 

also have scleral show. Anthropometric investigations have found a positive vector relationship as an 

important component of the youthful face and malar complex, and it should be the aesthetic ideal. 

 

In the present study, ROC analysis was performed, and a cutoff SNO angle of 56 degree with 100 percent 

specificity and 100 percent sensitivity was devised to identify negative and positive vectors in the population 

of North Gujarat between the ages of 15 and 25. Similarly, Zide B et al. provided normative data for SNO 

angulation for adult Caucasians aged 16 or older, which were 94.2° for males and 54.8° for females. 

However, aesthetic standards are not a substitute for sound creative judgement, and care must be taken 

not to apply principles too strictly to people of diverse racial backgrounds. Youthful, aesthetically 

pleasing facial shapes require adequate maturation and growth of both hard and soft tissues, and while 

orbital and malar retrusion are frequently associated with craniofacial abnormalities, hypoplasia of the 

midface is a typical facial skeletal variant. Consequently, localized hypoplasia within the maxilla, 

including those appearing in the absence of malocclusion, requires increased attention. Inadequate malar 

and midfacial projection leaves the soft tissues poorly supported, resulting in premature lower lid and 

cheek fall, apparent bags, scleral exposure, and an aged appearance
18

. Although orthodontic treatment does 

not modify malar globe relationships directly, the balance between dentoalveolar and malar support has a 

substantial effect on the nasal base-lip contour (Nb-LC). Inadequate growth of the dentoalveolus or 

excessive dental retraction might result in flattening of this region and undesired nasolabial folding
29

.
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Inadequate malar projection, manifested by a negative vector relationship, results in ptosis of the anterior 

cheek mass and comparable distortion of the Nb-LC as a result of soft tissue descent. This interaction is 

essential for analysing skeletal contributions to nasolabial shapes, defining the best position of the upper 

incisor, and designing orthodontic anchoring if extractions are necessary to normalise lip contours. In the 

lack of appropriate malar support, retraction of the dentition may be accompanied by rapid deformation of 

the Nb-LC and facial deterioration. It should also be emphasised that these effects become more 

pronounced with age due to a decrease in the initial compensatory activity of the orbicularis oculi muscle 

as well as age-related changes in the soft tissue envelope and underlying skeleton
28

. Orthodontists must 

have a comprehensive knowledge of facial ageing patterns. 

A full dentofacial examination is essential for achieving functional and aesthetic perfection in orthodontic 

treatment, and vector connections give an additional diagnostic tool. The evaluation of malar support will 

aid in enhancing the cosmetic outcomes of orthodontic treatment and enhancing surgical orthodontic 

planning. In addition to understanding the contribution of hard tissue to nasolabial shapes, vector 

relationships can aid the practitioner in assessing the requirement for alloplastic augmentation of the 

inferior orbital rim and selecting the most appropriate maxillary surgery. 

CONCLUSION 

 
Visual classification of vector relationships on profile images can efficiently be used to determine anterior 

malar projection. The SNO angulation can be used as a reference to estimate the anterior malar projection, 

and a SNO angulation of 56° can be utilised as a cutoff to distinguish between negative and positive 

vectors in the North Gujarat population. Visual categorization of anterior malar support using vector 

relationships is supported by cephalometric analysis and can serve as a beneficial technique in 

orthodontics by providing an easy way to classify midface malar support. 
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