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EFFECT OF ASYMMETRIC MOLAR AND CANINE RELATIONSHIP 
ON DENTAL MIDLINES IN ORTHODONTIC PATIENTS 
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ABSTRACT

 In an attractive smile dental midlines must be coincident with each other as well as with facial 
midline. Dental midlines may be non coincident due to asymmetry in molar or canine relationship 
on the right and left side of the arch. Aim of the present study was to find out the effect of asymmetric 
molar and canine relationship on coincidence of dental midlines.

 The sample consisted of study casts of 177 patients who came to orthodontic department of a ter-
tiary care hospital over a period of 17 months. Molar and canine relationship and dental midlines 
coincidence or non coincidence was recorded from the study casts when these were in maximum in-
tercuspation. SPSS 21 was used for statistical analysis and chi-square test was applied to find effect 
of molar and canine relationship asymmetry on coincidence of dental midlines.

 39.5% of the sample had asymmetric molar relationship, out of which 16.4% had coincident dental 
midlines and 23.2% had non-coincident dental midlines (Statistically insignificant as p-value was 
0.096). 32.8% of the sample had asymmetric canine relationship, out of which 13.6% had coincident 
dental midlines and 19.2% had non-coincident dental midlines (Statistically insignificant as p-value 
was 0.149). Over all coincident midlines were found in 49.2% and non coincident midlines in 50.8% 
of the patients. Half step molar and canine relationship asymmetry was more common than full step 
asymmetry.

 Effect of asymmetric molar and canine relationship had statistically insignificant effect on coinci-
dence of dental midlines. Asymmetric molar and canine relationship is less common than symmetric 
molar and canine relationship. 
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INTRODUCTION

 In an ideal occlusion bilateral symmetric class I 
molar and canine relationship, normal over jet, over 
bite and coincident dental midlines must be present. 
Maxillary and mandibular dental midlines which are 
coinciding with each other and with facial midline re-
sult in an attractive and pleasing smile.1 If molar and 
canine relationship on right side and left side of the 
arch is not symmetric it can result in non-coinciding 
dental midlines which ultimately results in less esthetic 
smile.

 Etiology of asymmetric molar and canine rela-
tionship is multi-factorial and it include presence of 

impacted or supernumerary teeth, congenitally missing 
teeth, drifting of teeth in the space which is created 
due to caries or after premature loss of primary teeth 
and ectopic tooth eruption.2-7 Etiology of non-coincident 
dental midlines include premature loss of one primary 
canine, crowding and missing teeth.8

 Correction of asymmetric molar and canine relation-
ship as well as making non-coincident dental midlines 
coincident with each other and with facial midline is 
always challenging as differential mechanics are always 
required to achieve desired results.9,10 Therefore it is 
very important to know effect of asymmetric molar and 
canine relationship on coincidence of dental midlines.

 Previous studies were focused to find prevalence 
of asymmetric molar and canine relationship on right 
and left side of the dental arches. The current study 
was designed to find effect of asymmetric molar and 
canine relationship on coincidence of dental midlines 
so that it can help in diagnosis and formulating of an 
accurate treatment plan.
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METHODOLOGY

 This was a cross sectional comparative study. In this 
study data was taken from study casts of 177 patients 
who came to orthodontic department of a tertiary care 
hospital for their fixed orthodontic treatment over a 
period of 17 months.

 Inclusion criteria were:

• Study casts of the patients who were at least 12 
years old and whose study casts were taken as part 
of pre-treatment records.

• Study casts which had complete permanent denti-
tion excluding third molars.

 Exclusion criteria were:

• Patients who underwent dental treatment or or-
thodontic treatment which had altered the molar 
and canine relationships or dental midlines.

• Patients who had any skeletal facial asymmetry 
or had a history of facial trauma.

• Patients who had unilateral or bilateral posterior 
dental or skeletal cross bites.

 Molar relationship was recorded as Class I, class II 
and class III according to Angle’s Molar Classification 
from the study casts when these were in maximum 
intercuspation.11

 Molar relationship asymmetry equivalent to half 
cusp (Class I on one side and class II½ cusp or class 
III½ on the other side) and the asymmetry equivalent 
to full cusp (Class I on one side and full cusp class II or 
class III on other side) was also noted as suggested by 
Behbahani.12 Class II molar relationship was further 
subdivided into ¼ cusp class II, ½ cusp class II, ¾ cusp 
class II and full cusp class II molar relationship. Class 
III molar relationship was divided into half cusp and 
full cusp class III molar relationship.

 Canine relationship was recorded according to ca-
nine classification11,13 into Class I, Class II and Class 
III when the study casts were in maximum intercus-

pation. Class II and Class III canine relationship was 
further subdivided into edge to edge and full cusp ca-
nine relationship as suggested by Behbahani.12 Canine 
relationship asymmetry equivalent to half cusp (class 
I on one side and class II½ cusp or class III½ cusp on 
the other side) or the asymmetry equivalent to full cusp 
(Class I on one side and full cusp class II or Class III 
on other side) was also noted.12

 Coincidence of upper and lower dental midlines were 
recorded. Non coincidence of upper and lower dental 
midlines was categorized as; non coincidence upto 1/3rd 
width of lower incisor, non coincidence between 1/3rd 
and 2/3rd width of lower incisors and non coincidence 
more than 2/3rd width of lower incisor.

 SPSS 21 was used for statistical analysis. Chi-
square test was applied to find effect of asymmetric 
molar and canine relationship on coincidence of dental 
midlines. A p value of <0.05 was considered as signif-
icant.

RESULTS

 Results of the present study showed that 60.5% 
(107 casts) had symmetric molar relationship and 
39.5% (70 casts) had asymmetric molar relationship. 
In asymmetric molar relationship group 16.4% had 
coincident dental midline and 23.2% had non-coincident 
dental midlines. (Statistically insignificant as p-value 
was 0.096) (Table 1).

 Table 2 showed 67.2% (119 casts) had symmetric ca-
nine relationship and 32.8% (58 casts) had asymmetric 
canine relationship. In asymmetric canine relationship 
group 13.6% had coincident dental midline and 19.2% 
had non-coincident dental midlines. (Statistically in-
significant as p-value was 0.149).

 87 casts (49.2 %) had coincident dental midlines 
and 90 casts (50.8 %) had non coincident dental mid-
lines. Table 3 showed relationship of severity of molar 
relationship asymmetry and status of dental midlines. 
Table 4 showed relationship of severity of canine rela-
tionship asymmetry and status of dental midlines. 

TABLE 1: CROSSTAB OF MOLAR RELATIONSHIP SYMMETRY AND MIDLINE STATUS

Midline Status Total
Coincident Dental 

Midlines
Incoincident Den-

tal Midlines
Molar Relation-
ship Symmetry

Asymmetric Molar 
Relationship

Count 29 41 70
% of Total 16.4% 23.2% 39.5%

Symmetric Molar
Relationship

Count 58 49 107
% of Total 32.8% 27.7% 60.5%

Total Count 87 90 177
% of Total 49.2% 50.8% 100.0%
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 Results of the current study were near to the findings 
by a local study by Khan17 in which 56% asymmetric 
molar relationship and 33.2% symmetric molar rela-
tionship was found. Bhateja18 in another local study 
showed asymmetric molar relationship in 45.5% of the 
cases.

 Asymmetric canine relationship (32.8%) and sym-
metric canine relationship (67.2%) found in this study 
were near to the findings of a study conducted on Pa-
kistani sample by Khan17 in which canine relationship 
symmetry was found in 71% and canine relationship 
asymmetry was found in 29% of the sample. Current 
results were different from the findings of previous 
studies by Behbahani12, Asiry14 and Anistoroaei15 who 

DISCUSSION

 Results of asymmetric molar relationship (39.5%) 
and symmetric molar relationship (60.5%) from this 
study were different from the findings of previous 
study by14 Asiry who found molar relationship asym-
metry in 22.6% and molar relationship symmetry in 
77.4% of the cases.12 Behbahani found asymmetric 
molar relationship in 29.7% and symmetric molar 
relationship in 70.3% of the cases. In another study 
by Anistoroaei15 asymmetric molar relationship was 
found in 24.7% and symmetric molar relationship was 
found in 75.3% of the cases. Sheats16 showed molar 
asymmetry in 23% and molar relationship symmetry 
in 77 % of the cases.

TABLE 3: CROSSTAB OF SEVERITY OF MOLAR RELATIONSHIP ASYMMETRY AND 
DENTAL MIDLINES STATUS

Dental Midlines Total
Coin-
cident 
Dental 

Midlines

Non-co-
incident 
Dental 

Midlines 
up to 1/3rd 

Lower 
Incisor 
Width

Non-co-
incident 
Dental 

Midlines 
up from 
1/3rd to 

2/3rd Low-
er Incisor 

Width

Non-co-
incident 
Dental 

Midlines 
more than 
2/3rd Low-
er Incisor 

Width

Severity of 
Asymme-
try (Mo-
lar)

Symmetric Molar 
Relationship

Count 58 41 8 0 107
% of Total 32.8% 23.2% 4.5% 0.0% 60.5%

Half Cusp 
Asymmetric 
Molar Rela-
tionship

Count 23 25 6 0 54
% of Total 13.0% 14.1% 3.4% 0.0% 30.5%

Full Cusp 
Asymmetric 
Molar Relation-
ship

Count 6 4 4 2 16
3.4% 2.3% 2.3% 1.1% 9.0%

Total Count 87 70 18 2 177
% of Total 49.2% 39.5% 10.2% 1.1% 100.0%

TABLE 2: CROSSTAB OF CANINE RELATIONSHIP SYMMETRY AND MIDLINE STATUS

Midline Status Total
Coincident Dental 

Midlines
Non coincident 
Dental Midlines

Canine Relation-
ship Symmetry

Asymmetric Canine 
Relationship

Count 24 34 58
% of Total 13.6% 19.2% 32.8%

Symmetric Canine 
Relationship

Count 63 56 119
% of Total 35.6% 31.6% 67.2%

Total Count 87 90 177
% of Total 49.2% 50.8% 100.0%



90Pakistan Oral & Dental Journal Vol 37, No. 1 (January-March 2017)

Effect of asymmetric molar and canine relationship

found canine relationship asymmetry in 41.4%, 22.1% 
and 24.7% of the sample respectively. The same studies 
found canine relationship symmetry in 58.6%, 77.9% 
and 75.3% of the cases respectively.

 49.2% of the sample had coincident dental mid-
lines while 50.8% had non-coincident dental midlines. 
Bhateja18 found non coincident upper and lower dental 
midline in 78.2% of the cases. In a study by Sheats16 
dental midlines coincidence was found in 79% of the 
cases. Murshid19 concluded that non coincident dental 
midlines were seen in 24% of their sample. Borzabadi20 
found non coincident dental midlines in 23.7% of the 
subjects.

 In the current study 39.5% of the sample had dental 
midline non coincidence upto 1/3rd of the lower incisor 
width. Bhateja18 found 57.5% of the cases had dental 
midline non coincidence upto ¼ width of lower incisor. 
Sheats16 concluded that 19% cases had incoincident 
dental midline up to ½ width of lower incisor and 2% 
had more than ½ width of lower incisor.

 Half step molar relationship asymmetry in the 
current study was more common (30.5%) as compared 
to full step (9%) and it was similar to the findings by 
Khan17 who showed half step asymmetry in 22.4% of the 
cases and full steps asymmetry in 10.6% of the cases. 
Study by Behbahani12 showed half cusp asymmetry in 
molar relationship in 26% of the cases and full cusp 
asymmetry in 3.6% of the cases. Other international 
studies by Gábris21, Lux22 and Sheats16 also showed the 
similar findings.

TABLE 4: CROSSTAB OF SEVERITY OF CANINE RELATIONSHIP ASYMMETRY AND 
DENTAL MIDLINES STATUS

Dental Midlines Total
Coin-
cident 
Dental 

Midlines

Non-co-
incident 
Dental 

Midlines 
up to 1/3rd 

Lower 
Incisor 
Width

Non-co-
incident 
Dental 

Midlines 
up from 
1/3rd to 

2/3rd Low-
er Incisor 

Width

Non-co-
incident 
Dental 

Midlines 
more than 
2/3rd Low-
er Incisor 

Width

Severity 
of Asym-
metry 
(Canine)

Symmetric Canine 
Relationship

Count 63 46 8 2 119
% of Total 35.6% 26.0% 4.5% 1.1% 67.2%

Half Unit Asym-
metric Canine Re-
lationship

Count 21 21 3 0 45
% of Total 11.9% 11.9% 1.7% 0.0% 25.4%

Full Unit Asymmet-
ric Canine

Count 3 3 7 0 13
1.7% 1.7% 4.0% 0.0% 7.3%

Total Count 87 70 18 2 177
% of Total 49.2% 39.5% 10.2% 1.1% 100.0%

 Half step canine relationship asymmetry (25.4%) 
in this study was more common as compared to full 
step canine relationship asymmetry (7.3%). Khan17 
and Bhehbahani12 also concluded the similar trend. 
This study was focused to find the effect of asymmetric 
molar and canine relationship on coincidence of dental 
midlines in a Pakistani sample and it did not focused 
on other features of malocclusion.

CONCLUSION

 Effect of asymmetric molar and canine relationship 
had statistically insignificant effect on coincidence of 
dental midlines. Asymmetric molar and canine rela-
tionship was less common than symmetric molar and 
canine relationship.
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