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Abstract: 
Background: General perception prevails about the vital association between vertical facial morphology and arch width. The form 
and size of dental arches can pose serious orthodontic diagnosis implications for planning of treatment and orthodontic diagnosis. 
Objective: The aim of this research was to determine the correlation between vertical facial morphology and inter canine width 
among patients who were seeking orthodontic therapy. 
Patients and Methods: We conducted this cross-sectional study at Jinnah Hospital, Lahore from February to November 2018 on 

a total of one hundred patients. We obtained one hundred dental casts and lateral cephalometric radiographs and traced them as 
well. SN-MP angle was measured on lateral cephalography. Inter canine width was measured on dental casts. The correlation 
between SN-MP angle and Inter canine width shows significant P-Value of < 0.05. 
Results: The patients were selected in the age bracket of (12 – 38) years with an average age of (15.62 ± 4.97) years. Among one 
hundred patients there were 34 males and 66 females. The overall population presented a predominance of females over males. 
Mean SN-MP angle was (33.33 ± 5.28) with minimum and maximum angle of respectively 24 and 46 degrees. Low SN-MP angle 
was reported among 18 patients (Under 27 degrees), normal SN-MP angle was reported among 54 patients (28 – 36) degrees and 
high SN-MP angle was reported among 28 patients. Significant P-Value for SN-MP angle was (< 0.05). Inter canine width for 

lower SN-MP angle was (35 ± 2.47) mm, normal SN-MP angle was (33.73 ± 2.15) mm and higher SN-MP angle was (32.77 ± 3.21) 
mm. Mean inter canine width reduces with an increase in the SN-MP angle. Similarly, mean inter-canine width of mandible reduces 
with an increase in the SN-MP angle with mean values for low as (29.31 ± 3.54) mm, normal (26.97 ± 2.68) mm as and high as 
(25.39 ± 2.44) mm. 
Conclusion: The outcomes conclude that significant statistical association between vertical facial morphology and inter canine 
width exists. 
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INTRODUCTION: 

Facial esthetics are mostly important in our societies 

which is of paramount importance in the field of 

dentistry. The objective of orthodontic treatment is to 

treat malocclusion along with the improvement in the 
facial esthetics profile. Various diagnostic parameters 

are thus important in the course of treatment planning. 

 
Numerous cephalometric analyses are in use to 

establish the association between teeth and skeletal 

bases in the vertical and sagittal planes. Various 

factors determine the vertical facial pattern and SN-
MP angle is one of those prime factors that contribute 

the most in the facial pattern [1 – 4]. Various 

determinants determine facial types such as lower and 

upper ratio of anterior facial height, formation of angle 

between skull and mandibular plane and gonial angle 

[5 – 8]. Higher SN-MP angle subjects have a longer 

face and vice versa [5, 9].  

 
An author determined the association between vertical 

facial morphology and dental arch width [10]. Patients 

with longer face have narrow transverse dimensions 

and wider among those with short face. Dental arch 

dimension variations occur as an outcome of the 

treatment and growth which are important for the 

orthodontist that needs proper treatment planning. An 

enhanced understanding of these variations can also be 

good for the retention plans and treatment formulation 

at the end of clinicians [9 – 12]. General perception 
prevails about the vital association between vertical 

facial morphology and arch width. The form and size 

of dental arches can pose serious orthodontic diagnosis 

implications for planning of treatment and orthodontic 

diagnosis. The aim of this research was to determine 

the correlation between vertical facial morphology and 

inter canine width among patients who were seeking 

orthodontic therapy. 

 

METHODOLOGY: 
We conducted this cross-sectional study at Jinnah 

Hospital, Lahore from February to November 2018 on 
a total of one hundred patients. We obtained one 

hundred dental casts and lateral cephalometric 

radiographs and traced them as well. SN-MP angle 

was measured on lateral cephalography. Inter canine 

width was measured on dental casts. In this research a 

total of 100 casts were obtained along with lateral 

cephalometric radiographs. Lateral cephalography 

was used for the measurement of SN-MP angle and we 

also measured inter canine width on dental casts. We 

included male or female patients who had a permanent 

dentition till the time of first permanent molar, no 

permanent extracted tooth and supernumerary tooth 

with no skeletal asymmetry. All those patients were 
not included in the research who had already received 

orthodontic treatment, unilateral posterior cross bites 

or bilateral cross bites.  

 
Sample size was calculated with the help of PASS 

software. Total one hundred patients were documented 

for medical history and clinical assessment before 
commencement of the research. Casts were made after 

taking impression of the patients. Dental casts 

measurements were taken through Vernier calipers 

along with various other mandibular and maxillary 

measurements. Every patient was measured for SN-

MP angle. SPSS software was used for outcomes 

analysis. Pearson’s correlation was also made (r value 

-1.0 and +1.0). The correlation between SN-MP angle 

and Inter canine width shows significant P-Value of < 

0.05. 

 

RESULTS: 
The patients were selected in the age bracket of (12 – 

38) years with an average age of (15.62 ± 4.97) years. 

Among one hundred patients there were 34 males and 

66 females. The overall population presented a 

predominance of females over males. Mean SN-MP 

angle was (33.33 ± 5.28) with minimum and 

maximum angle of respectively 24 and 46 degrees. 

Low SN-MP angle was reported among 18 patients 

(Under 27 degrees), normal SN-MP angle was 

reported among 54 patients (28 – 36) degrees and high 

SN-MP angle was reported among 28 patients. 
Significant P-Value for SN-MP angle was (< 0.05). 

Inter canine width for lower SN-MP angle was (35 ± 

2.47) mm, normal SN-MP angle was (33.73 ± 2.15) 

mm and higher SN-MP angle was (32.77 ± 3.21) mm. 

Mean inter canine width reduces with an increase in 

the SN-MP angle. 

 

Similarly, mean inter-canine width of mandible 

reduces with an increase in the SN-MP angle with 

mean values for low as (29.31 ± 3.54) mm, normal 

(26.97 ± 2.68) mm as and high as (25.39 ± 2.44) mm.  
Detailed outcomes of distribution of Maxilla and 

Mandible are presented with respect to SN-MP angle 

in Table – I. Table – II shows Inter Canine Width with 

respect to Maxilla and Mandible. 
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Table – I: Distribution of Maxilla and Mandible 

 

M
A

X
IL

L
A

 SN-MP Angle Categories Number Mean SD P-Value 

Low Angle 18 35.42 2.475 

0.004 Normal Angle 54 33.73 2.158 

High Angle 28 32.77 3.213 

M
A

N
D

IB
L

E
 

SN-MP Angle Categories Number Mean SD P-Value 

Low Angle 18 29.31 3.544 

0.000 Normal Angle 54 26.97 2.685 

High Angle 28 25.39 2.447 
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Table – II: Inter Canine Width (Maxilla Versus Mandible) 

 

M
A

X
IL

L
A

 SN-MP Angle Inter Canine Width (Maxilla) 

Pearson Correlation -0.226 

Sig (2-Tailed) 0.024 

Number 100 

M
A

N
D

IB
L

E
 

SN-MP Angle Inter Canine Width (Maxilla) 

Pearson Correlation -0.431 

Sig (2-Tailed) 0.000 

Number 100 

 

DISCUSSION: 
Vertical dysplasia correction is vital for the 

achievement of balanced profile after receiving 

orthodontic treatment. Female population dominated 

males in the research population. With respect to SN-

MP angle distribution normal angled patients were 

more in number than other groups. The outcomes 

suggest that reduction in the mean inter-canine width 
is because of a vertical angle increase; therefore, it is 

recommended to use individualized arch forms for 

those patients who have variable vertical pattern. It is 

according to the basic stability requirements in which 

forbade to change the dimension of the arch across 

canines. We need to avoid arch expansion mechanics 

among the patients with an increased SN-MP angle or 

great care is to be maintained while using it. A 

cautious approach is recommended.  

 
Few other authors also studied maxillary arch which 

showed a significant statistical inverse association 

between dental arch widths and mandibular plane 

angle. However, r value was small when measured 

suggesting a weaker correlation. Similarly, a weak and 

significant association between maxilla inter canine 

width and SN-MP angle was also present. Significant 

association between mandibular inter-canine width 
and mandibular plane angle was present for 

mandibular arch. Weak correlation was present due to 

smaller value of r as found in case of maxillary arch 

[5]. 

 
The outcomes presented by Forster CM, Chung and 

Sunga E about skeletal Class-I were not consistent 
with the outcomes of our research for all malocclusion 

groups as dental compensation is more in skeletal class 

II or III patients. This might also obscure the 

association between transverse dental arch widths and 

vertical facial morphology. Our research did not 

compare the variations of arch widths on the grounds 

of gender which have also been studied by various 

authors. Both genders were studies for mandibular 

arch and maxillary arch separately for significant 

differences [13 – 17]. Ideal untreated patients are 

difficult to find having ideal dentition without spacing 

or crowding. Finding an ideal untreated patient is a 

challenge for the selection of suitable research sample. 

 
CONCLUSION: 
Increase in the AN-MP angle reduces inter-canine 

width for maxilla and mandible among both genders. 

The outcomes conclude that significant statistical 

association between vertical facial morphology and 

inter canine width exists. 
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