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ABSTRACT 
 

This case report showed the orthodontic treatment for a 14-year-old male patient who has Angle’s 
Class III malocclusion with bilateral maxillary lateral incisors missing and convex profile. Owing to 
the profile of the patient, patient’s age, the result of space analysis and the colour and shape of 
canine, these above factors favored canine substitution for this case. The maxillary anterior teeth 
esthetics was achieved by orthodontic space closure of the lateral incisors. The patient and his 
family were satisfied with the treatment outcome. 
 

 
Keywords: Congenital missing tooth; maxillary lateral incisors; canine substitution; orthodontic space 

closure. 
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1. INTRODUCTION  
 
Orthodontic treatment for congenital missing 
lateral incisors was always challenging. Maxillary 
lateral incisor agenesis (MLIA) is one of the most 
common agenesis anomalies.[1] The prevalence 
rate in the orthodontic adolescent population 
aged 12 to 18 years was found to be 3.77% and 
greater in females (2.8%) as compared to the 
males (0.9%). [1] The investigated prevalence 
rates of MLIA were 2.7% and 4.8% for lower 
lateral incisors [2]. 

 
The etiology of MLIA is multifactorial, may be 
resulted from a combination of environmental 
and genetic factors. It might contribute to factors 
including trauma, infection, medication and a 
group of gene related syndromes (such as 
ectodermal dysplasia, cleft lip & cleft palate, and 
Down, Rieger and Book syndromes). [3] 
Mutations in MSX1, PAX9, and AXIN2 in families 
with multiple missing teeth have been proven by 
several studies in molecular genetics. [4,5]. 

 
Three categories of treatment plan have been 
proposed for MLIA, i.e.: canine substitution, 
space opening for tooth supported restorations or 
single-tooth implant. For a balanced dentition, 
factors like: optimal aesthetics outcomes, patient 
age, initial malocclusion and profile; periodontal, 
occlusal and joint health; smile analysis, the color 
and size of canine, should be taken into 
consideration in treatment plans.[6] Among the 
above three treatment options, space closure 
with canine substitution is the least invasive 
option to achieve satisfying function and 
aesthetics. Different approaches after orthodontic 
treatment, such as implant or tooth-supported 
prosthetic restoration, demand proper interaction 

between dental specialties to have predictable 
results [6]. 
 

2. PRESENTATION OF CASE  
 

A 14-year-old male patient presented with a chief 
complaint of “many spaces over upper teeth and 
protrusive lips”. The extraoral examination 
showed good facial proportion without facial 
asymmetry. The nasolabial angle was acute 
(90°) with both upper and lower lip protrusion. 
The intraoral examination revealed an Angle ‘s 
Class III molar relationship with bilateral maxillary 
lateral incisors missing. The space analysis 
showed that 12mm space in upper dentition and 
2mm space deficiency in lower dentition. The 
upper arch was square shape and lower arch 
was ovoid, and both arches were symmetric. 
Cephalometric analysis indicated that the facial 
pattern was skeletal class II malocclusion (ANB = 
6.3°; Wits =-1 mm) with proclined mandibular 
incisors as compared to norms (Figs.1 & 2,      
Table 1). 
 

The treatment objectives were addressed as：1). 

space closure with canine substitution and 
recontouring it into lateral incisor after 
orthodontic therapy, 2). to establish group 
function; 3).to achieve straight profile and 
avoiding over- retraction of maxillary anterior 
teeth. 
 

The extra-oral photographs showed patient had a 
convex profile with protrusive upper and lower 
lips. The intra-oral photographs showed multiple 
spacing on upper arch due to missing bilateral 
lateral incisors, and mild crowding on lower arch. 
The skeletal pattern was Angle’s Class II 
malocclusion, but the molar relationship before 
treatment was Angle’s Class III.  

 

(A) 
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(B) 
 

Fig. 1. Initial record at Jul-2020,13.5 years old. (A) profile photographs, (B) intra-oral 
photographs 

 

(A) (B) 
 

Fig. 2. Initial radiograph. (A) panoramic x-ray. (B) Cephalometric x-ray 
 

2.1 Treatment Plans 
 
Based on the patient’s chief complaint, and the 
family wished no crowns or any other prosthesis 
in the future; the treatment plans were made as 
followed: (1) extraction of teeth #34, #44 to 
achieve Angle’s class I molar relation; (2) 
maxillary lateral incisor space closure with canine 
substitution; (3) full mouth orthodontic treatment 
with fixed appliance; (4) TADs (temporary 
anchorage device) for incisors intrusion and 
maxillary molar protraction; (5) recontour the 
canines with composite resin. 

 
2.2 Treatment Progress  
 
The patient had no known food or drug allergy or 
any past medical history. Fixed Orthodontic 
treatment for both arches was consented by his 
parents. After extraction of bilateral lower first 
premolars, the initial leveling and alignment were 
performed for 8 months, followed by loop 
mechanism for space closure. Inter-maxillary 
class III elastics were employed during maxillary 
space closure. TADs (temporary anchorage 
device) were inserted at maxillary canines for 
incisors intrusion and maxillary molar protraction 
by 18th month. After three years of orthodontic 

treatment, all the space of both arches was 
closed and class I molar relationship achieved. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Results 
 

The cephalometric treatment changes showed —
SNA: 87.7 °to 87.2°; SNB: 81.4 °to 80.3°; ANB: 
from 6.3°to 6.9°; N-Me: 110.3 mm to 119.7 mm; 
Co-Po: 98.4 mm to 100.1 mm; UL-E line 3mm to 
2 mm; LL-E line 6 mm to 2 mm, nasolabial angle 
from 90° to 95°. The post treatment change 
revealed a more vertical than horizontal growth 
change, so the mandible showed a CW rotation 
growth pattern. The lip protrusion also improved. 
The patient and his parents were satisfied with 
the final dental occlusion and facial profile            
(Figs. 3, 4 & 5, Table 1).  
 

3.2 Discussion  
 

Patient age is a relevant and maybe the main 
factor in decision making for MLIA case. When 
patients with absence of maxillary lateral incisors 
at a very young age, the impaired esthetics may 
result in psychological pressure. The 
psychological impact is also a matter of concern 
for parents and orthodontists, and influences the 
decision for the space management. 
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(A) 

 

(B) 
 

Fig. 3. Final record at Jul-2023, 16.5 years old. (A) profile photographs, (B) intra-oral 
photographs. Normal overjet, overbite and molar Class I occlusion achieved after 3 years of 

fixed orthodontic treatment 
 

(A)  (B) 
 

Fig. 4. Final radiograph. (A) panoramic x-ray. (B) Cephalometric x-ray. radiographic films 
 

Current treatment options for anterior maxillary 
anodontia (MLIA) include: fixed or removable 
partial dentures, orthodontic closure of 
interdental spaces, and dental implant. 
 

3.2.1 Treatment option 1. Implant supported 
restorations 

 

“Dental implants do not move with the dento-
alveolar complex during the growth period of the 
maxilla. It is generally recommended to wait until 
the jawbone has fully developed before 
considering dental implants, in order to prevent 

complications such as infra-occlusion. This 
typically occurs around the age of 18 for females 
and 21 for males”. [7]. 
 

Research showed that continuous facial skeletal 
growth and teeth eruption are evident in the 
second and third decades. It was reported that 
those with long faces may undergo an average of 
5 mm of vertical tooth movement between the 
ages of 15 and 25. Consequently, if an implant is 
placed at the age of 18 for patient with this 
growth pattern, it may end up much shorter than 
the surrounding teeth by the age of 25. [8,9]. 
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Fig. 5. Cephalometric superimposition (black: initial; red: final) 
 

Table 1. Cephalometric Analysis of initial and final record 
 

Skeletal Norm Initial Final 

SNA 82° 87.7° 88.2° 
SNB 80 ° 81.4° 82.3° 
ANB 2 ° 6.3° 5.9° 
Nv-A 0.4mm 6.9 mm 7.6mm 
Nv-Pog -4mm 0 mm -4.5mm 
Occl-SN 14 ° 19° 19° 
GoGn-SN 32 ° 32.7° 36.3° 
FMA 31 ° ± 5 ° 27° 30.8° 
Wits -1.4 ± 2.6 -1 mm 2.7mm 
UFH:LFH 45:55 46:54 44.7: 55.3 
N-Me  113 mm 110.3 mm 119.7 mm 
Co-Po 97.7mm 98.4 mm 100.1 mm 
Dental Norm  Initial  Final 
U1-SN 104 ° 103° 86.3° 
U1-NA 4mm 2.2 mm -5 mm 
U1-NA 22 ° 15.3° 2° 
U1-L1 130 ° 126.6° 152.4° 
L1-NB 4mm 7.8 mm 3.5mm 
L1-NB 25 ° 32° 20.6° 
IMPA 94 ° ± 6 94° 81° 
Soft tissue Norm Initial Final 
Nasolabial angle 95 ° ± 5 90° 95° 
UL-E line ±2 mm 3 mm 2mm 
LL-E line ±2 mm 6 mm 2 mm 

 
Therefore, it is advisable to delay placement                
of an anterior maxillary implant in the                  
adolescent patient, as in this case. Waiting                 
until the age of 25 or 30 may offer better 
aesthetic outcomes in the long run for some 
patients. 

3.2.2 Treatment option 2: canine substitution 
 

For this adolescent patient, the treatment of 
choice is either canine substitution or space 
opening for tooth supported restoration, not 
implant.  
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The indication for canine substitution including 
[10]: 
 

1. Angle Class II malocclusion with no 
crowding in the mandibular arch, or 
2. Angle Class I malocclusion with sufficient 
crowding to necessitate mandibular 
extraction; the patient should also have  
3. Balanced, straight or mild convex profile, 
and  
4. Similar size and shape of canines and 
premolars 
According to Zachrisson et al. [11], there are 
six steps to properly achieve optimal space 
closure. 

 
Step 1: space closure with orthodontic 
appliances  
Step 2: orthodontic finishing in the maxillary 
anterior region  
Step 3: Gingivaplasty 
Step 4: Esthetic Restorations 
Step 5: Vital Bleaching of canine (if needed) 
Step 6: Occlusal Finishing, Final Restorations, 
and Long-Term Stability. 
 
The orthodontic treatment should aim to reach 
these points as below:  
 

1. Do not over expansion of lower arch and 
maintain the initial arch form  
2. Fixed retainer appliance is indicated in 
both anterior teeth 9-10 
3. To achieve lip competence after treatment 
4. Treatment without CO-CR discrepancy. 
5. Group function is better than pure canine 
protected occlusion 

 
Above all, a balanced and attractive exposure of 
the upper anterior teeth is essential for an 
esthetic smile. Lombardi (1973) was the first to 
propose the use of the Golden Proportion in 
human dentition [12]. He proposed that, 
transversally, the width of maxillary incisors and 
canine should follow the golden proportion as 
about 1.618 to 1, and a “high low high “gingival 
contour. However, it was found out that this 
proportion does not conform to the natural 
dentition by other researches [13]. Brough et al 
(2010) found that canine gingival height 0.5 mm 
below the gingival margin of the maxillary central 
incisor was the most attractive and progressively 
less attractive with increasing gingival height. A 
brighter than normal shades of canines were 
preferred. Narrow canine crowns were frequently 
ranked as the most attractive; 1.5 mm narrower 
was preferred by the dental profession, and 3.0 

mm narrower was preferred by the laypeople 
[14]. 
 
To build up a canine-like morphology for first 
premolar, orthodontic intrusion and a wider 
restoration is needed. If composite recontouring 
is not satisfactory, veneers is indicated in 
adulthood. With regard to functional aspects, 
group function after space closure is indicated. 
 
“Both upper and lower anterior teeth are potential 
to shift after orthodontic treatment. For the 
purpose of maintaining the space closed, it is 
suggested to use fixed retainers”.[15] 
 
3.2.3 Treatment option 3. tooth-supported 

restorations 
 

When treatment plan includes space opening, 
Zachrisson et al. [11] suggested “at the posterior 
regions, preferably in premolars region. One 
disadvantage of this type of approach is the 
possible reopening of spaces in lateral incisors 
after treatment completion. To avoid this, it is 
recommended to use a fixed retainer bonded on 
the palatal aspect of maxillary anterior teeth, 
after restorative esthetic recontouring of the 
anterior teeth”. 
 

“There are three ways to establish the 
appropriate space: golden proportion, 
contralateral lateral incisor width and Bolton 
analysis. The restorations can be divided into 
three methods: (1) resin-bonded fixed partial 
denture, (2) cantilever fixed partial denture, (3) 
conventional full-coverage fixed partial denture. 
The success rate depends on several factors: 
position, mobility, thickness, and translucency of 
the abutment teeth as well as the overall 
occlusion. We should choose appropriate 
prosthesis according to the patient’s occlusion 
and oral condition” [16]. 
 

4. CONCLUSION 
 

Congenitally missing maxillary lateral incisor is 
one of the most common agenesis anomalies. 
Treatment plans are classified into three types: 
canine substitution, single-tooth implant and 
tooth supported restorations. We should 
determine the treatment plan based on the 
patient ’s chief complaint, age, initial 
malocclusion and profile; periodontal, occlusal 
and joint health, smile analysis, the color and 
size of canine. 
 

The TADs frequently applied for molar 
anchorage in orthodontic practice. In this case, 
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the TADs were used at canine site for incisor 
intrusion to prevent lingual tipping and extrusion 
of upper incisors during orthodontic anterior 
retraction. TADs were also assisted in protraction 
of upper molars for posterior segment space 
closure. In summary, this case report 
demonstrates that orthodontic treatment with 
canine substitution is a practical approach to 
treat lateral incisor agenesis for adolescent 
patients instead of open the space for restoration 
after adulthood. And space closure with canine 
substitution is truly the least invasive option to 
achieve satisfactory function and aesthetics for 
the teens.  
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