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�'�J�H�� ��　 Summary of the cephalometric findings.  �" ,  Cephalometric findings; �#,  Porigon graph.  The black line indicates the Phase 1 
pretreatment phase,  the blue lines indicate the Phase 2 Pretreatment phase,  and the red line indicates the Phase 2 Posttreatment phase.

�'�J�H�� ��　 Condylar movement and incisal paths recorded using a jaw movement recording system with six degrees of freedom.  The red 
lines indicate the opening phase,  and the blue lines indicate the closing phase.  �" ,  Phase 2 pretreatment; �#,  Posttreatment.  Bar: 5mm.



palatally inclined by 4.0° and intruded by 0.5mm 
(Fig.  4).
　 In an evaluation of the patientʼs movement using a 
jaw movement recording system with 6 degrees of 
freedom (Gnathohexagraph system Ver.  1.31; Ono 
Sokki Ltd.,  Kanagawa,  Japan) ﹇12︲14﹈,  the condylar 
head movement during protrusive and lateral excursion 
was stable with a good locus (Fig.  5,  Table 1).  
Posttreatment functional assessments including occlu-
sal force,  occlusal contact area,  and electromyo-
graphic recording showed no marked changes (data not 
shown).  A posttreatment panoramic radiograph con-
firmed the good root parallelism without obvious root 
resorption (Fig.  2C).  A posttreatment cephalometric 
analysis showed a reduction in the ANB angle of  
1.5° resulting from relatively greater forward and 
downward growth of the mandible compared with that 
of the maxilla.  In addition,  the occlusal plane angle 
was reduced by 2.5°,  while the FMA angle was main-
tained (Fig.  3C,  Fig.  4).  Both the occlusion and 
facial aesthetics were maintained within acceptable 
levels over the 12︲month postretention period.

Discussion

　 Treatment planning in patients with bilateral con-
genitally missing maxillary canines is challenging,  as 
canines play important roles in aesthetics and a func-
tioning occlusion.  Previous studies have debated the 
criteria for functional occlusion; however,  because 
there is no single predominant type of functional 
occlusion,  there is no evidence-based body of litera-
ture to support these different approaches ﹇15,  16﹈.  
In order to obtain successful dentofacial aesthetics and 
a functional outcome,  several issues must first be 
addressed,  including the type of malocclusion,  the 
tooth size and shape,  the surrounding periodontal 
tissue and the patientʼs age,  medical history and moti-
vation for seeking treatment ﹇17,  18﹈.  The major 
advantage of orthodontic space closure and first pre-
molar substitution for missing canines is the stability 
of the final result.  In addition,  Zachrisson reported 
that orthodontic space closure produced better results 
than prosthetic replacement,  and promoted periodon-
tal health without influencing the temporomandibular 
joint function ﹇19﹈.  Orthodontic space closure was the 
most preferable option in the present case,  consider-
ing the patientʼs skeletal Class II malocclusion and 

increased overjet and overbite.  
　 The applicability of orthodontic space closure for 
missing upper canines is comparable to the applicabil-
ity of space closure for the missing upper lateral 
incisors.  To optimize functionality in the present case,  
individualized extrusion,  mesial rotation,  and crown 
lingual torque of the upper first premolars were 
accentuated to eliminate occlusal interference and 
imitate canine prominence ﹇14,  20﹈.  Lateral and 
protrusive excursion without interference is an impor-
tant factor in achieving a functionally stable occlusion.  
The present patientʼs condylar movement and incisal 
pathway of protrusive and lateral excursion were 
improved after orthodontic treatment (Fig.  5).  
Gnathological results comparing the three-dimensional 
(anterior,  lateral,  and inferior) linear measurements 
of the jaw border movements confirmed that the move-
ment ranges of the lower incisor and condylar paths 
showed an increased movement at the maximum jaw 
opening after treatment.  Additionally,  the maximum 
jaw laterotrusion showed a more symmetrical appear-
ance (Table 1).  These changes are consistent with 
previous results that compared the chewing patterns 
present in deep overbite malocclusions before and after 
orthodontic treatment ﹇21﹈.  Additionally,  the 
observed functional improvements could be explained 
by the correction of the canine and second molar 
scissor-bites.  
　 To the best of our knowledge,  this is the first 
report of a quantitative evaluation of a functional 
assessment obtained after the treatment of a patient by 
the substitution of the missing upper canines.  The 
short-term measurements for functional issues were 
acceptable; however,  the long-term measurements 
require further investigation.  With these limitations 
in mind,  we conclude that additional studies are 
needed,  as the long-term functionality of a premolar in 
place of a canine has yet to be determined.  The long-
term periodontal health also requires further consid-
eration due to the stress placed on the substituted 
maxillary first premolars ﹇8﹈.  

Conclusion

　 In the present case report,  a high mandibular plane 
angle skeletal Class II circumpubertal patient with a 
Class II division 2 malocclusion with congenitally 
missing maxillary canines was treated with orthodon-
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tic space closure.  The findings show that substitution 
of the first premolars for the canines is effective in 
attaining a functional occlusion.
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