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An alternative approach for the management of missing lateral incisors
through the intentional retention of primary canines
Eun-Jeong Jang, Tae-Sung Jeong, Jong-Hyun Shin, and Shin Kim*

Department of Pediatric Dentistry, Pusan National University School of Dentistry, Yangsan, Republic of Korea

Patients with congenitally missing or undeveloped lateral incisors are less likely to have normal teeth alignment. Traditional treatment
methods in these patients have been used for creating space for prosthetic treatment or close space using orthodontic treatment.
A novel approach comprising the intentional retention of the primary canine followed by the positioning of the central incisor,
permanent canine, primary canine, and first premolar in alignment may be considered. Using proper diagnosis, timely interventions,
and orthodontic and prosthetic consultations, the primary canines could be retained in the dentition, thus maintaining the occlusal
relationship and achieving aesthetic teeth alignment. Intentional preservation of primary canines may be a useful alternative for
treating adolescents with agenesis of the lateral incisors.
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INTRODUCTION

ing implant could be performed. However, the coordination
of the child may be reduced and the risk of caries will be

Tooth agenesis is a relatively common problem, with a

increased by prolonged wearing of a space maintainer. In

prevalence of 2.5%–6.9%. In particular, the prevalence of

addition, the alveolar ridge would be gradually thinned due

upper lateral incisor agenesis is 1.6%–1.8%, the second

to tooth loss, which causes difficulty in future prosthetic

highest after that of lower 2nd premolar agenesis [1,2]. In

procedures [3].

addition, early extraction of the lateral incisors may be performed due to a lack of tooth development.

An alternative treatment option is the substitution of a
canine for the missing lateral incisor, through orthodontic

Traditional treatment methods have included the mainte-

treatment. This method might enable avoidance of pros-

nance of prosthetic spaces and the cautious closure of the

thetic treatment, but could involve difficulty when applied

spaces until adult prosthetic treatment could be performed;

to non-crowded dentition [4]. In addition, ideal occlusion

both methods have distinct advantages and disadvantages.

might be difficult to achieve, and aesthetic limitations

When the prosthetic space is maintained, a space main-

might be encountered because of differences in morphol-

tainer will be worn until future prosthetic treatment includ-

ogy, color, root volume, and torque between the lateral
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incisor and canine [5].
When agenesis of the lateral incisor could be diagnosed
before the onset of natural root resorption of the primary

CASE
Case 1

canine, clinicians might consider alternative treatments that
enable intentional preservation of the primary canine with

A 6-year-old girl was diagnosed with congenital agenesis

intact roots. Among primary teeth retained in the adult

of both maxillary lateral incisors. After 1 year, the central

dentition, primary canines are reported to have the longest

incisors had erupted, with the eruption path of both per-

life expectancy in the oral cavity, similar to that of primary

manent canines set to the mesial side (Fig. 1A). A treatment

2nd molars [6]. In a previously reported case, an upper pri-

plan was designed to allow both maxillary canines to erupt

mary canine was maintained in the adult dentition for more

into the lateral incisor positions. A rapid palatal expan-

than 50 years [7].

sion (RPE) appliance was attached for prevention of root

In this case report, the anterior space was managed to

resorption of primary canines. RPE expanded once a day.

guide the permanent canine into the lateral incisor space.

The total number of expansions was 28 and the screw was

The intention was to use the primary canine to retain the

expanded 7 mm. Orthodontic brackets were applied to

positions of the central incisor, permanent canine, primary

the central incisors for the purpose of rearranging space

canine, and 1st premolar. In addition, the feasibility, sig-

for canine eruptions. After 1 year and 4 months the RPE

nificance, and limitations of this new technique were ex-

was removed and treatment terminated. After 2 years and

amined.

3 months, both maxillary canines were induced to move to
the lateral incisor spaces and both primary canines were
retained without root resorption (Fig. 1B, C).

A

C

B

D

Fig. 1. (A) Initial panoramic radiograph with agenesis of both maxillary lateral incisors. (B) Panoramic radiograph and (C, D) intraoral photographs 4 years after the start of treatment.
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nine was successfully moved to the lateral incisor position

Case 2

(Fig. 2B). Periodic follow-up is expected to be necessary
A 8-year-old boy was visited the pediatric dentistry de-

until permanent canine eruption could be achieved.

partment for fusion of primary maxillary left incisors. Radiographic examination revealed that maxillary left lateral

Case 3

incisor was an underdeveloped microdontia and normal
eruption was seemed difficult (Fig. 2A). The treatment plan

A 6-year-old boy visited the pediatric dentistry depart-

involved surgical removal of the tooth bud of the maxillary

ment with the chief complaint of congenital agenesis of

left lateral incisor and guidance of the permanent canine

both mandibular lateral incisors. On the initial panorama,

to erupt into the lateral incisor position. An RPE appliance

the permanent mandibular right canine was located direct-

was used to expand the maxilla for 4 weeks. RPE expanded

ly below primary canine, and the permanent mandibular

once a day. The RPE was expanded a total of 28 times and

left canine tended to be inclined toward the mesial side (Fig.

the screw was expanded 7 mm. The guidewire reached the

3A). Compared to the right side where the primary man-

distal surface of the central incisor and was connected to

dibular right lateral incisor was lost, the left side, primary

the opposite section of the RPE device. A guidewire was

left lateral incisor was remained and considered to be able

used to prevent the central incisor from moving into the

to induce eruption of the permanent canine into the incisal

distal position while the midline suture being expanded.

position. Therefore, primary mandibular left lateral incisor

As a result, diastema was not occurred and the midline

was intentionally extracted. During 4 years and 8 months

remained aesthetic. A labial bow was added to prevent la-

of follow up, permanent canine was found to erupt into the

bioversion of the maxillary anterior teeth during palatal ex-

lateral incisor site. Any sign of root resorption of the prima-

pansion (Fig. 2C, D). After 6 months of expansion comple-

ry left canines was not found. On the right, the primary ca-

tion, the root of the maxillary left primary canine was able

nine is normally exchanged for permanent canine (Fig. 3B–

to remain intact without resorption, and the permanent ca-

D). At the age of 10 years and 8 months, all primary tooth

A

C

B

D

Fig. 2. (A) Initial panoramic radiograph with microdontia and underdevelopment of the maxillary left lateral incisor. (B) Panoramic radiograph
taken 1 year after the start of treatment. (C, D) Intraoral photographs of rapid palatal expansion with guide wire and labial bow.
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A

C

B

D

Fig. 3. (A) Initial panoramic radiograph with congenital agenesis of both mandibular lateral incisors. (B) Panoramic radiograph taken 4 years 8
months after initial oral exam. (C, D) Primary left canine was retained while primary right canine exfoliated.

except the primary mandibular left canine were exfoliated

clusion through compensatory extraction of left and right,

and consultation with the orthodontist was conducted to

upper and lower dentition. In cases without crowding as

establish a long-term treatment plan. In the orthodontic

in case 2, compensatory extraction for missing teeth has

evaluation, it was found that additional orthodontic treat-

disadvantages in terms of space closure and tooth preser-

ment was unnecessary because the root of primary canine

vation. Without compensatory extraction, it would be dif-

was intact and the occlusion was stable.

ficult to obtain ideal occlusal relationship of molars. Therefore, in case 2, it would be more advantageous to perform

DISCUSSION

expansion treatment to form more ideal occlusion.
When considering intentional preservation of the primary

In this report, a technique was described for intentional

canine, a diagnosis of agenesis or underdevelopment of the

preservation of the primary canine and substitution of a

lateral incisors should be established early, before the root

permanent canine for a lost permanent lateral incisor. For

of the primary canine is naturally resorbed. Many stud-

application of this method, case selection is considered to

ies of the timing of primary canine resorption have been

be important. The subjects of this treatment should be pa-

conducted. In a study by Haavikko [9], it was reported that

tients in whom extraction treatment cannot be performed

resorption of the primary canine began when one-quarter

due to crowding. In patients with severe space deficiency,

of the root of successor had formed. In a study of children’

the consideration of orthodontic space closure may be

s skulls conducted by Saka et al. [10], root resorption was

advantageous [8]. However, for patients without crowding

observed from the lingual side of the primary canine root

or other orthodontic problems, it is hard to achieve ideal

when the central incisors had reached the alveolar crest. In

occlusion through orthodontic space closure in extraction

a study conducted by Daito et al. [11], it was found that the

treatment. These kind of patients are the subjects of this

mean ages of resorption of the upper primary canine were

treatment.

6.9 years for girls and 7.1 years for boys, whereas the mean

In order to achieve more stable occlusion through orth-

ages of resorption of the lower primary canine were 6.3

odontic treatment, it is ideal to form functional normal oc-

years for girls and 6.9 years for boys. Periodic clinical and
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radiographic examinations should be performed to identify

through the expansion of premaxilla so that the permanent

adequate therapeutic interventions for prognostic improve-

canine is induced into the lateral incisor positon without

ment.

resorption of primary canine as much as possible. Accord-

The prevention of root resorption of the primary ca-

ing to a study by McNamara et al. [14], after 8 years of

nine during treatment is an important issue. The roots are

maxillary expansion treatment, only 80% of the expansion

resorbed as the eruption cyst of the permanent tooth ap-

was effective and recurrence occurred after sufficient re-

proaches. Therefore, sufficient space must be secured to

tention period. In this study, it was necessary to maintain

prevent the resorption of the primary canine root during

the expanded maxilla until permanent canine was induced

guidance of the permanent canine to the lateral incisor site.

into the lateral incisor position and did not absorb the root

Mid-palatal sutures are expanded into fan shapes by using

of the primary canine. Therefore, the RPE was maintained

an RPE device, which is effective for the creation of space

until the height of contour of the permanent canine crown

in the premaxilla [12]. In this case report, maintenance of

passed through the alveolar bone, which took about 1 year.

the primary canine was achieved by maxillary expansion

Case 3 was a mandibular case, with low aesthetic demands.

using an RPE appliance.

In addition, the maxilla is easy to expand, but the man-

In the case 3, patient had congenital missing of both per-

dible is limited to osteogenic expansion. Therefore, 3 teeth

manent mandibular lateral incisors. The aim was to arrange

including permanent canine were arranged in 4 anterior

2 central incisors and 1 permanent canine in the 4 anterior

tooth spaces through intentional extraction of primary in-

tooth spaces, so expansion was not necessary. Extraction

cisor, and functional occlusion was obtained.

of the primary tooth promotes the eruption of permanent

The primary canine might be used to maintain alveolar

teeth, and the effect of promoting eruption is better when

bone volume until final prosthetic treatment, including

the tooth growth of the permanent tooth is not completed

implant placement, in adulthood. As the primary canine is

[13]. Therefore, intentional early extraction of the primary

known to function as natural space maintainer, the wear-

lateral incisor was performed, which induced mesial erup-

ing of an artificial space maintainer for an extended period

tion of permanent canine by reducing resistance of erup-

might be avoided. If not, the patient should continue to use

tion pathway.

the removable space maintainer until adulthood, when the

However, variation in the success rate might be observed,

implant could be treated, which would reduce the patient’s

depending on the location of the permanent canine. In the

quality of life and cause problems with caries management.

third case reported here, the mandibular left canine tooth

Regular visits to the dental clinic during the late teens’

germ was located mesial to its normal position, which was

years of life would also be burdensome for patients. A

advantageous for guidance of the canine toward the lateral

retained primary canine could be included in the final oc-

incisor position. However, the right canine was located

clusion, contributing to effective mastication and aesthetic

directly below the primary canine, such that difficultly was

dentition. According to Nordquist and McNeill [15], the

encountered in changing its position without root resorp-

posterior group function created by the relocated perma-

tion of the primary canine. Lack of space for the permanent

nent canine is similar to the canine-protected function and

canine had also made it difficult to preserve the primary

is not a source of periodontal problems.

canine.

After eruption of a permanent canine, use of a fixed ap-

In case 1 and 2, it was necessary to arrange 4 teeth in the

pliance might be required for root paralleling, as well as

anterior part, even for aesthetic reasons. Considering the

inclusion of the retained primary canine. In a prior case

difference in size between the lateral incisor and canine,

report, orthodontic treatment was performed with a fixed

and the difference between the size of the primary and

appliance attached to the primary canine for 32 months;

permanent canine, there may be no overall lack of space.

the primary canine was well maintained for 5 years after

However, the purpose of the use of RPE in this case is not

treatment and was able to serve as a permanent canine. No

to alleviate crowding, but to secure intraosseous space

clinical or radiological problem was observed following lat-
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eral guidance [16]. When orthodontic force is applied, root

space maintainer use. Retained primary canines included in

resorption may be caused by stress focused on the peri-

the final occlusion can help to achieve aesthetic dentition.

odontal ligament. The mechanism is similar in permanent

By proper diagnosis, timely intervention, and orthodontic

and primary teeth [17]. However, minimal data comparing

and prosthetic consultation, primary canines could be re-

root resorption between permanent and primary teeth are

tained properly in the dentition, and an acceptable long-

available [3]; thus, further research is needed.

term prognosis might be expected. In adolescents with

To create a more aesthetic appearance of the dentition,

agenesis of the lateral incisors, intentional preservation of

restorative or prosthetic treatments could be considered for

the primary canines by maxillary expansion and extraction

permanent and primary canines. The permanent canine

of mandibular primary incisors might be a useful alternative

is larger than the lateral incisor, and the labial surface is

treatment.

more convex; thus, significant amounts of tooth preparation and restoration are required [4]. Direct restoration with
composite resin or indirect restoration like laminate veneer
might be considered. When restoring primary teeth, the
poor bond strength of the enamel of primary teeth should
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be considered [18]. Despite the availability of various treatment methods, aesthetic limitations might be in play, and
should be explained to the patient in advance.
Accurate prediction of the long-term prognosis of a retained primary canine after the completion of growth is
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difficult, and the long-term stability of such teeth is uncertain. Shimizu et al. [19] found good occlusion of the primary canine serving as a permanent canine, through molar
group function; fewer atrophic changes were observed in
the periodontal ligament and alveolar bone. In a study conducted by Sletten et al. [20], retained primary teeth were
found to remain healthy for several years under atraumatic
and good occlusion. Conversely, in a study conducted by
Aisenberg [21], the roots of primary teeth remaining in the
dental arch of an adult were gradually resorbed under the
occlusal force of the adult teeth. However, retained primary
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canines have been found to exhibit their own significance,
at least until prosthetic treatment in early adulthood. If the
primary canine is exfoliated after growth completion, space
can be restored by implant prosthodontics combined with
orthodontic treatment. It is meaningful to carry out this
treatment only if the alveolar bone volume is sufficiently
preserved. This approach may be considered a third method for avoidance of the limitations of traditional treatment
for the loss of permanent lateral incisors.
The retention of primary canines could enable the effective maintenance of alveolar bone volume and prevention
of space loss, thereby facilitating avoidance of long-term
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