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ABSTRACT: 

Background: In many clinical cases where one 
or both maxillary lateral incisors are absent, 
orthodontic treatment with space opening or 
closure using canine and premolar replacement 
has led to improved periodontal health and high 
patient satisfaction however with long treatment 
period. Preparation modification of the maxillary 
canine can simulate lateral incisor and first 
premolar can mimic the canine for appearance. 
Zirconia crowns have shown they can withstand 
occlusal and functional stresses while maintaining 
the required aesthetic appearance.

Objectives: This case highlighted management 
of unilateral missing maxillary lateral incisor with 
only preparation modification using digital smile 
design and CAD- CAM technology.
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1. Introduction 

Congenitally missing maxillary lateral incisors pose 
a significant aesthetic and treatment challenge. 
Various factors, including age, location, space, the 
condition of the alveolar ridge, irregular gingival 
margins, occlusion and periodontal health, often 
require an interdisciplinary approach. [1]  

Replacing missing lateral incisor by gaining the 
space for fixed or implant retained prosthesis is 
one treatment option but it requires prolonged 
care, maintenance and can become costly in the 
long run. Alternatively using canine substitution 
to close the space can help avoid these costs and 

maintenance challenges. [2]

Primary concerns with orthodontic space closure 
include the risk of an unnatural appearance, 
difficulties with retention, and potential effects on 
functional occlusion. As a result, many dentists 
prefer to create space for missing lateral incisors, 
often choosing a single implant or a resin-bonded 
bridge as the preferred solution. [3, 4]

For maxillary lateral incisor missing teeth, 
conventional space gaining is a dependable 
method that usually yields long-term functional 
and cosmetic results that are satisfactory. [5, 6]

For missing maxillary lateral incisors, treatment 
options include maintaining and accepting the 
space, reshaping canines to function as lateral 
incisors and altering the first premolar to act as 
a canine. These strategies manage space for 
definitive restorations, potentially bypassing 
the need for orthodontics and facilitating future 
prosthetic solutions. [7] 

This treatment alternative with the preparation 
modifications of maxillary canine substituting and 
camouflaging to mimic the lateral incisor. The first 
premolar can also be reshaped into a canine to 
improve the aesthetic durability. [6]

Dental ceramics are being used more frequently 
for anterior and posterior restorations due to the 
growing demand for aesthetic outcomes. Zirconia 
has especially gained popularity for crowns and 
bridges because of its superior aesthetic and 
biocompatibility. [8, 9]Top of FormBottom of 
Form Zirconia has superior mechanical properties 
that made it more common compared to other 
ceramics. Using zirconia as a core material for 
crown enhances aesthetic, mechanical properties 
and biocompatibility. [10, 11]
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2. Case and method

A 34-year-old male was referred to the College of 
Dentistry, AASTMT, Alamein. His primary concern 
was poor aesthetics in anterior teeth due to caries.

The preoperative condition of the maxillary and 
mandibular areas is shown in (Fig. 1). Following 
initial assessments and diagnosis with all required 
diagnostic tools (history, extraoral and intraoral 
examinations, mounted diagnostic casts, and 
radiographs) then the treatment plan was 
established. 

Fig. 1. Preoperative intraoral images

Phase I: Involved examinations, making a diagnosis 
and finalizing the treatment plan. It also included 
Scaling, root planning and providing the patient 
with oral hygiene instructions. Excavation and 
elimination of all carious lesions and temporization 
with RMGI #17, 16, 15, 14, 13, 22, 23, 25, 26, 27, 37, and 
44. Removal defective restoration #21.

To engage the patient and enhance motivation, 
a digital smile design was created for the anterior 
teeth, aligning with the patient’s aesthetic 
preferences. This simulation illustrated the 
anticipated appearance of the final restoration 
(Fig. 2).

Fig. 2 Digital smile design

Phase II - Preparatory phase: Extraction of #24, 28, 
38, and 45 and Endodontic treatment of tooth #11.

Phase III – Definitive phase: Final Composite 
restoration for teeth: #17, 16, 15, 14, 13, 11, 21, 22, 23, 
25, 26, 27, 37, and 44. 

Subgingival deep chamfer finish line with rounded 
internal line angles was used to prepare the 
abutments for the zirconia crowns. [12]

The canine required additional reduction in both 
the incisogingival and mesiodistal dimensions, 
along with flattening of the labial surface and an 
increase in the steepness of the lingual convexity. 
With gentle and intermittent cutting and good 
cooling to avoid teeth hypersensitivity. [13] Digital 
smile design for determination of the amount of 
reduction and clearance is needed.

The first premolar dimensions need to be expanded 
mesiodistally and incisogingivally, while the palatal 
cusp requires reduction to avoid interferences 
during lateral movement. [13]

Single 00 size retraction cord with a hemostatic 
agent was inserted into the sulcus to retract the 
soft tissue. Impressions were taken using heavy 
and light body polyvinyl siloxane (PVS) in a tray. 
An opposing impression was made with alginate 
and bilateral bite registrations were recorded with 
PVS (Fig. 3).

Fig. 3. Preparation and soft tissue retraction
Milled PMMA as provisional restoration was done 
according to the DSD. Computer aided design of 
the upper arch after pouring the model, a desktop 
bench scanner was used (Ceramill® Lab 600) to 
obtain a virtual model of the prepared arches.

For the maxillary crowns, full anatomic monolithic 
high translucent - (Zolid HT A2) were milled and 
mandibular fixed partial denture, full anatomic 
monolithic low translucent – (Zolid LT A2) were 
milled, and then were adhesively cemented using 
a self-adhesive, dual-cure resin cement  )RelyX™ 
Unicem 2 Self-Adhesive Resin Cement, 3M, USA). 
The necessary occlusal adjustments were made 
to eliminate high points, ensuring uniform and 
consistent contact intensity (Fig. 4).
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Fig. 4. Final insertion of fixed restorations

Phase IV: Maintenance and follow up was done by 
recalling the patient again at 1 week, 1 month, 3 
months.  

3. Discussion

Missing of one or both maxillary lateral incisors 
is a common finding affecting about 2% of the 
population. [14, 15]

Options for replacing a missing lateral incisor 
include creating space for an implant-supported 
prosthetic crown or closing the gap by mesializing 
the posterior teeth and reshaping the canine to 
mimic the lateral incisor. The choice of treatment 
depends on the patient’s malocclusion, growth 
pattern, profile, smile line, and the size, shape, and 
color of their canines. [16]

It is essential to assess the treatment plan for 
functional, aesthetic, and periodontal acceptance 
while ensuring long-term stability. [17]

The primary benefit of space closure is that the 
treatment can be completed orthodontically 
preserving the natural state of both hard and 
soft tissues which may better adapt over time. 
However, this approach requires significant 
modifications to the canine including reduction in 
both incisogingival and mesiodistal dimensions, 
flattening of the labial surface and steepening 
of the lingual convexity then using composite, 
veneering or crown to replicate the missing tooth. 
Additionally, the premolar dimensions need to be 
increased mesiodistally and incisogingivally, while 
the palatal cusp should be removed. [18]

An alternative treatment involves creating 
space by distalizing the canine and preparing 
for a prosthetic replacement, [19, 20] often using 
dental implants. This approach usually results in 
successful outcomes, chiefly with patients who 
have healthy, intact neighboring teeth that are of 
normal size and shape. [21-23]

Implant placement in the anterior region demands 
precise technique and skill, as errors can lead to 
issues like incomplete papillary fill, bone loss, and 
gingival discoloration. [24, 25]

However, in this case, it was not feasible because 
the patient refused orthodontic treatment due 
to financial limitations and the patient needs full 
mouth rehabilitation and necessitate preparation 
for all his maxillary teeth except molars due to high 
caries risk. Fortunately, the ideal position of the 
canine was successfully achieved. The treatment 
included adjusting the incisal edge of the canine 
and reshaping it to resemble the maxillary lateral 
incisor. [26, 27] this involved grinding the labial 
surface to match the lateral incisor shape and 
eliminate its two planes. Additionally, the palatal 
surface was modified to ensure proper occlusion. 
[27]

During the restoration of the maxillary lateral incisor, 
the researchers adhered to Chu’s proportion, 
which indicates that the maxillary canine should 
be one millimeter wider than the lateral incisor. To 
achieve this, both mesial and distal surfaces of the 
canine were ground by 0.5 mm each to reach the 
desired width. The first premolar was recontoured 
to function as a canine by intruding and reshaping 
it to reestablish canine guidance. Careful reduction 
was performed using new diamond burs with 
cooling to avoid exposing dentin and damaging 
adjacent teeth. [28].

4. CONCLUSION

The recommended course of treatment in this 
instance has shown to be dependable and 
effective. Modifying the canine and first premolar 
preparation with digital smile design can avoid 
the need for orthodontic treatment in cases of 
congenitally missing maxillary lateral incisors. 
Zirconia is advised to use long-term clinical 
applications to better objectively assess the 
outcomes of this instance.
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