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1. Introduction

In the permanent dentition, the type of congenital missing teeth varies from author to
author and the demographic and geographic profiles. In Europeans, the mandibular second
premolar is the most frequently absent tooth, followed by the maxillary lateral incisor and
the maxillary second premolars (Bergstrom, 1977; Rolling, 1980; O'Dowling & McNamara,
1990; Aasheim & Dgaard, 1993; Nordgarden et al., 2002). In the Malaysian (Nick-Hussein &
Majid, 1996), Israeli (Chosack et al., 1975) and American populations (Muller et al., 1970),
the most frequently missing teeth are the maxillary lateral incisors. Focusing on MLIA the
prevalence varies between 0.8 and 4.25% (Horowitz, 1966; Muller et al., 1970; Thilander &
Myrberg, 1973; Magnusson, 1977; Rolling, 1980; Aasheim & Jgaard, 1993; Johannsdottir et
al., 1997; Tavajohi-Kermani et al., 2002). In the Portuguese population a prevalence of 1.3 per
cent was estimated, with a slightly higher frequency in females and also a unilateral
occurrence more common than the bilateral occurrence (Pinho et al., 2005). Unilateral
agenesis is often associated with dysmorphia or microdontia of the corresponding
contralateral tooth (Pinho et al., 2009). This discovery led to the presumption that maxillary
lateral incisors microdontia may represent a different expression of these molecular changes
that lead to a defective development of the maxillary lateral incisors and it should therefore
be considered with particular emphasis in the clinical diagnosis or in family history,
allowing us to suspect of tooth agenesis (Pinho et al., 2010a). Hypodontia in the temporary
dentition is a rare occurrence (0.4-0.9 per cent) and, when present, occurs more frequently in
the incisor region, generally including an upper lateral incisor or a lower central or a lateral
incisor (Ravn, 1971; Bennett & Ronk, 1980; Jarvinen & Lehtinen, 1981; Johannsdottir et al.,
1997; Pinho et al., 2005). When hypodontia occurs in the temporary dentition, most authors
report 100 per cent absence of the permanent successor (Ravn, 1971; Bennett & Ronk, 1980;
Jarvinen & Lehtinen, 1981; Johannsdottir et al., 1997; Pinho et al., 2005) (Figure 1).

m“’

Fig. 1. Temporary MLIA in a 3-year-old child and panoramic x-ray showing the temporary
and permanent MLIA as well as of one permanent lower incisor.
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There is also a strong association between double teeth formation (fusion) in the temporary
teeth and hypodontia in the permanent dentition (Ravn, 1971; Nick-Hussein & Majid, 1996).
When a mandibular temporary lateral incisor and a canine are fused, agenesis of the
permanent mandibular lateral incisor is a constant fact (Ravn, 1971; Johannsdottir et al.,
1997). In cases where the fusion occurs only in incisors, they are rarely changed at the
permanent dentition (Ravn, 1971). However, in Figure 2 we can see a case with temporary
mandibular left central fusion and permanent lateral incisor agenesis on the same side.
Cases of germinations at the temporary dentition are usually followed by normal permanent
dentition (Ravn, 1971).

Fig. 2. Double tooth by fusion in temporary mandibular left central and lateral incisors in a
3-year-old child; Panoramic x-ray showing agenesis in a permanent incisor on the same side
of the double teeth.

2. Etiology

Several etiological factors have been suggested for the development failure of the permanent
tooth germ, thus leading to its absence, such as: physical obstruction, dental lamina rupture,
limitation of space or functional anomalies. In spite of recent progress, the etiopathogenesis
of hypodontia remains largely unknown (Kuchler et al., 2010; Vastardis, 2000; Kapadia et al.,
2007). There is evidence that congenital tooth absence can be the result of environmental or
hereditary causes, or even of their interaction (Schalk-van der Weide & Bosman, 1996;
Swinnen et al., 2008).

The development of human dentition in terms of structure and organization is under genetic
control and involves several factors, therefore it is logical to assume that mutations in some
genes encoding these factors may affect the normal development of teeth and, eventually,
may cause their absence.

Non-syndromic hypodontia is more common than the syndromic type. The evidence of a
genetic cause for non-syndromic hypodontia came from the identification of significant
family aggregation of MLIA and suggest microdontia of maxillary lateral incisors as part of
the same phenotype, segregating as an autosomal dominant trait with incomplete
penetrance (Pinho et al., 2010a); however, modes of transmission linked to X-chromosome
and of polygenic or multifactorial type have also been proposed (Chosack et al., 1975).
Candidate genes in early steps of tooth development regulation (MSX1, PAX9, AXIN2, TGFa,
Activin-b A, LEF1, RUNX2, BMP4, MMP1, MMP20), have been screened for putative
mutations in affected families (Kuchler et al., 2010; Lin et al., 2008; Tummers &Thesleff, 2009).
Some mutations associated with tooth agenesis have been identified in humans at the MSX1
(Vastardis et al., 1996; Lidrali et al., 1998; Lidral & Reising, 2002; Mostowska et al., 2006) and
PAX9 (Schuffenhauer et al., 1999; Stockton et al., 2000; Nieminen et al., 2001; Das et al., 2002;
Pereira et al., 2006; Hansen et al., 2007; Tallon-Walton et al., 2007; Zhao et al., 2007; Guala et
al.,, 2008) genes. Nevertheless, these genes might be fundamentally implicated in the
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odontogenesis of posterior teeth (Pinho et al. 2010b). Lammi et al., (2004), reported that a
nonsense mutation in the AXIN2, an essential component of the WNT/b-catenin pathway,
caused familial oligodontia with a severe phenotype. In addition to oligodontia, those
authors also found that a mutation in AXIN2 predispose the individual to colorectal cancer.
Considering the discrepancy between the high prevalence rate of tooth agenesis and the
relatively small number of reported causative mutations in the PAX9, MSX1, and AXIN2
genes, the genetic contribution to hypodontia/oligodontia seems quite heterogeneous
(Gerits et al., 2006). Environmental and epigenetic factors as well as genes regulating
odontogenesis require further in vivo and in vitro investigation in order to better explain the
phenotypic heterogeneity and to increase our knowledge about the odontogenic process
(Swinnen et al., 2008).

In spite of recent developments, data regarding the genes responsible for the less severe
forms of hypodontia are still scarce and controversial (Kuchler et al., 2010). A study of
familiar aggregation in a Portuguese population of sixty-two probands with MLIA and 142
first-degree relatives showed that the relative risk (RR) for a first-degree relative of an
individual with MLIA to have the same type of agenesis was 15 times higher when
compared with a relative of an individual without that agenesis. Published results support a
significant familial aggregation of MLIA and show that MLIA almost never segregates with
other forms of agenesis, and suggest that microdontia of maxillary lateral incisors is part of
the same phenotype (Pinho et al. 2010a). However previous search for mutations in the
PAX9 and MSX1 genes, and their potential association with the MLIA phenotype in 12
Portuguese families, didn’t show a clear association between those genes and the MLIA
phenotype (Pinho et al., 2010b).

3. Craniofacial repercussions

There is no consensus on whether the changes that may occur during maxillary
development are correlated or not with dental agenesis. However, some authors described a
possible correlation (Wisth et al., 1974, Woodworth et al., 1985; Pinho et al., 2011a).
According to Pinho et al. (2011a) MLIA is associated with an upper maxilla shortening, and
also a negatively conditioned anterio-superior facial height dimension. Woodworth et al.
(1985) showed that the decrease in maxillary length in individuals with MLIA is more
frequently associated with skeletal Class III. However, others concluded that dental agenesis
of few teeth, have little or no effect on craniofacial structure, as there is a higher prevalence
ratio of skeletal Class I in patients with agenesis (Dermaut et al., 1986; Yuksel & Ucem, 1997;
Pinho et al., 2011a).

Patients with severe congenital teeth absence have unique dental and skeletal patterns (Ben-
Bassat and Brin 2009) probably caused by reduced occlusal support (Nodal et al., 1994).
Dentofacial development in individuals with severe hypodontia, may be due to skeletal and
functional compensation rather than being motivated by a different growth pattern (Ogaard
& Krogstad, 1995).

4. Clinical manifestations

Early diagnosis of dental anomalies are essential when evaluating the pediatric patient and
for treatment planning (Pilo et al., 1987).

There are some direct and indirect clinical signs that can allow us to suspect of tooth
agenesis. Among individuals with missing teeth, those who most frequently request
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treatment are those with missing maxillary anterior teeth, namely the lateral incisors,
probably for esthetic reasons. Hypodontia / oligodontia can be directly or indirectly
supposed (Fig 3 and 4). The persistence of a temporary lateral incisor in the arch, beyond the
expected date of eruption of its successor (Baccetti, 1998; Taylor, 1998), and / or asymmetric
loss of temporary teeth (Millar & Taylor, 1995; Peck et al., 1996), dental midline shift in those
who had unilateral agenesis on the same side of the agenesis and a molar Class II relation,
which can be translated as a dental compensation towards the mesial sectors to camouflage
the MLIA, are all indirect examples of this (Pinho et al., 2005, 2009, 2011b).

Fig 3. a, b) Temporary left MLIA in a 3-year-old child with a dental midline shift to the same
side. (c) Panoramic x-ray showing bilateral permanent MLIA; d, e) Her sister with 2 years of
age with no eruption of bilateral temporary lateral incisor; f) and only at 4 years of age the
left one erupted; g) Panoramic x-ray showing bilateral permanent MLIA.

www.intechopen.com



Maxillary Lateral Incisor Agenesis (MLIA) 281

Fig. 4. a, b) Left MLIA in a 13-year-old girl with a dental midline shift to the same side;

¢, d) Bilateral MLIA in a 13-year-old male with centered dental midline; e) Persistence of a
maxillary temporary lateral incisor in a 18 years old girl with bilateral MLIA; f) MLIA with a
Class II molar and canine relation.

In multiple congenital absences, you can also find other signs: attrition of the correspondent
temporary persistent tooth, atypical tooth migration, ankylosis, infra-occlusion of temporary
molars, supra-eruption of the permanent teeth, contralateral microdontia and diastemas
(Bergendal et al., 1996, Dhanrajani, 2002) (Figure 5).

Fig. 5. a) Multiple congenital absences, with atypical tooth migration, ankylosis, infra-
occlusion of temporary molars, and supra-eruption of the permanent teeth; b) Panoramic x-
ray.
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A radiographic examination should be used to complement the study of the patient,
allowing confirmation of the number of absences and their location. Taking a panoramic
radiography for routine was defended (Pilo et al., 1987) as a methodology to adopt for
individuals who are less than 8 years old, whenever an incisor is missing in the arcade. This
would facilitate an early diagnosis of tooth agenesis (Hobkirk et al., 1994; Bergendal et al.,
1996).

According to Garn & Lewis (1970), crown size reduction associated with congenitally
missing teeth is more significant in multiple agenesis than in cases of third molar agenesis,
and occurs more frequently in women. Schalk-van der Weide et al. (1994) observed that
patients with oligodontia (more than 6 teeth agenesis) had a reduction on both mesio-distal
and labio-lingual dimensions of the tooth crowns (Figure 6). The reduction in size of some
teeth in relatives may be an important factor for the determination of familiar occurrence of
missing teeth (Schalk-van der Weide & Bosman, 1996). Yaqoob et al. (2011) stated that
isolated bilateral absence of maxillary lateral incisors is associated with reduced mesiodistal
tooth widths of both maxillary and mandibular anterior segments.

Some authors stated that permanent tooth agenesis, maxillary lateral incisor microdontia,
palatally displaced canines, and distoangulation of mandibular second premolars are
frequently associated with maxillary lateral incisor agenesis, providing additional evidence
of genetic interrelationship as cause for these dental anomalies (Garib et al., 2010). For
others, the factors involved in third molar agenesis and that of other teeth are probably the
same (Baum & Cohen, 1971).

Fig. 6. a) Multiple diastemas associated with generalized microdontia and multiple dental
agenesis in a 12 years old female; b) Generalized microdontia confirmed by models
measurements ¢) Panoramic x-ray confirming the congenital absence of 18, 16, 12, 22, 26, 28,
38, 35 and 48 teeth.

In addition, some authors (Becker et al., 1981; Peck et al., 1996; Pirinen et al., 1996; Baccetti,
1998; Peck et al., 2002), referred that in early detection, we must take also into account the
importance of the lateral incisor in the eruption of the canine tooth. The frequency of
paradoxical bad positioning of the canine in cases of agenesis and / or lateral incisors
microdontia demonstrates the importance of these teeth in guiding the way to canine
eruption (Figure 7).

Other authors (Zirberman et al., 1990; Peck et al., 1996; Pirinen et al., 1996; Peck et al., 2002)
suggested that these situations can be caused by the same genetic factor. Despite this strong
evidence, there are also those who disagree (Brenchley & Oliver 1997; Pinho et al., 2005,
2009) and do not associate an ectopic canine with microdontia or with agenesis of maxillary
lateral incisor but with malocclusions of Class II Div 2, due to the typical displacement of

the labiopalatine adjacent lateral incisor (Millar & Taylor 1995).
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Fig. 7. Panoramic x-ray of a 14 years old female with maxillary canines included. Conical
appearance of UR2 (12), agenesis of UL2 (22) and persistence of temporary UR3 (53) and
UL3 (63).

The simultaneous occurrence of agenesis and supernumerary teeth is uncommon (Ranta &
Tulensalo 1988; Zhu et al., 1996; Zhu et al., 1996; Pinho et al., 2005; Anthonappa et al., 2008)
and it is more frequent in the permanent than in the primary dentition (Ranta & Tulensalo,
1988; Pinho et al., 2009) (Figure 8).

Fig. 8. a) Bilateral MLIA in a 25 years old male with spontaneous canine mesialization;
b) Occlusal x-ray with a mesiodens placed between divergent roots of the central incisors.

In some syndromes there are typical patterns of hypodontia, while in others the congenital
reduction in teeth number is described as sporadic. Anodontia (congenital absence of all
teeth) is rare (Burzynski & Escobar, 1983) and is often associated with ectodermal dysplasia
(Marques & Till, 1994).

Hypohidrotic ectodermic dysplasia is the most common form of ectodermic dysplasia in
humans and is estimated to affect at least 1 in 17.000 people worldwide
(ghr.nlm.nih.gov/hypohidrotic-ectodermal-dysplasia). Most people with hypohidrotic
ectodermic dysplasia have hypohidrosis, hypotricosis and absent or malformed teeth
(Marques & Till 1994; Itthagarun & King 1997; Kobielak et al., 2001) (Figure 9). There are
other syndromes like Rieger’s syndrome where hypodontia is also a main feature (Prabhu et
al., 1997). For Schalk-Van Der Weide et al. ( 1994), patients with oligodontia/I (isolated)
showed a low degree association of extra-oral signs with combinations of just one or two
ectodermic anomalies. On the contrary, patients with oligodontia/S (Syndrome) show a
strong tendency to present a combination of three or more ectodermic anomalies.
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Fig. 9. a, b, c) 2 years old male with Hypohidrotic Ectodermal Dysplasia Syndrome (DEH);
d, e) his mother with conical appearance of the lateral incisor.

5. Treatment

Of all missing teeth, those that most often motivate treatment request, probably for esthetic
reasons, are the early absent maxillary teeth, namely the lateral incisors.

There are clinical situations in which the residual spaces are minimal and the patients feel
fully satisfied with their esthetic appearance (Figure 10). Sometimes, though not completely
satisfied, they are not motivated or economically capable for orthodontic treatment (Figure
11 and 12).

Clinical case 1 (Fig 10a-e)

Fig. 10. a) Canine mesialized with unsightly color; b) Canine color corresponding to an A4
(range of Vita ®); c) canines bleaching ; d) Final aesthetic result after nighttime use of bleach;
e) color change to an Al.
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Clinical case 2 (Fig 11a-d and Fig 12a-d)

Fig. 11. Slight diastemas, unilateral agenesis of UR2 (12) with the UR3 (13) totally mesialized
and the persistence of the temporary URC (53) distally positioned in relation to the
corresponding permanent tooth. UL2(22) with conical appearance.

Fig. 12. Improvement of the UL2 (22), and the temporary UR3 (53) shape by an adhesive
composite restoration in combination with cusp reshaping and adhesive composite
restoration of the UR3 (13) mesial face.

If uni- or bilateral agenesis of the maxillary lateral incisors leads to situations that are
esthetically unpleasant or unacceptable, therapeutic options should be orthodontic space
closure or opening. The choice between these two types of treatment should not be made
empirically. In most instances, the presence or absence of major occlusion problems serves
as the primary criterion for either space closure or space opening,.

There are several factors, and sometimes several interrelated factors, that limit different
treatment options. Before starting any treatment the professional is obliged to inform
patients of the various options, their clinical implications, advantages and disadvantages,
and what should be the best plan for their particular case.

Several factors such as molar ratio, degree of incisors protrusion, facial patterns, skeletal
arches interrelation, dental arch configuration, dental inclination, tooth shape, incisal
contact, gingival margins contour, black triangles smile line, lip shape, and esthetic
results should be considered in therapeutic options (Pinho & Neves 2001, 2003; Park et
al., 2010). Also, we have to take in consideration the position of the lip attachment at the
nasolabial junction that has a profound effect on the esthetics of the profile (Park et al.,
2010).

5.1 Bilateral maxillary lateral incisors agenesis

5.1.1 Closure of the space

Closing the space means definitive treatment with orthodontic mesialization of the canine,
replacing the missing lateral incisor, thus closing the anterior diastema. For many authors
this is the treatment of choice since it is able to get a good esthetic (Millar & Taylor 1995;
Pinho, 2003; Park et al., 2010). When the solution is space closure, to obtain an optimal
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esthetic and functional result it must be assumed that the canines will be modified, so to
look and function as lateral incisors. The canine tooth requires, in cases associated with
orthodontic mesialization, reduction of the mesial and distal face, as well as cutting of the
cusp tip and palate face, and remodeling of the convexities in contact areas in order to create
vertical interproximal areas, which are more agreeable with the contact points morphology
of the lateral incisors and does not induce occlusal interferences (Bowden & Harrison, 1994;
Millar & Taylor, 1995; Miller, 1995).

5.1.1.1 Indications

Some consideration factors, when closing the space, must be followed: Negative maxillary
tooth disharmony (DDM), with crowding in the anterior area (Bowden and Harrison 1994);
Class I with crowding, where extractions at the lower arch are indicated (Millar and Taylor
1995; Rosa & Zachrisson, 2001); Mesialized canine and easily modified with an acceptable
color, compatible with the adjacent teeth (Millar & Taylor, 1995); the yellowish color of the
canines can be improved using the technique of selective vital teeth bleaching (Pinho, 2003);
Value of incisors relation with Class II division 1 (Bowden & Harrison 1994); Malocclusion
that do not require extraction of mandibular teeth, with respect to Class II canine and molar
(Pinho, 2003; Park et al., 2010).

5.1.1.2 Advantages

The benefits obtained by the closure of spaces corresponding to the missing lateral incisors
are the following (Millar & Taylor, 1995): Solving of any previous crowding; avoiding
artificial teeth; limiting treatment to orthodontics, decreasing costs by eliminating prosthetic
treatment.

5.1.1.3 Disadvantages

The main disadvantage is the loss of the canine Class I.

Some authors (Rosa & Zachrisson, 2001) stated that no difference existed in adequacy of the
occlusal function between canine-protected and group function (with remodeling
procedures and occlusal adjustment, the group function is satisfactory). So, for these authors
the elimination of the prosthetic solution makes this alternative the first option whenever
possible.

Clinical case 3 (Figure 13 and 14)

Bilateral MLIA, with space closure in a 23 years old male.

Diagnosis: Bilateral agenesis of UR2 (12) and UL2 (22); canine and molar Class I relation on
the right side, canine and molar Class II relation on the left side; bi-protrusion with pro-
inclinated incisors in a hyperdivergent biotype with labial protrusion; overjet and overbite
were 0 mm and -1 mm (open bite) respectively; the patient used a removable prosthesis with
microdontic lateral incisors due to minimal space in the arcade. Due to esthetic factors, like
bilabial protrusion and a closed naso-labial angle, space closure was the best option
combined with extraction of the two mandibular first premolars (Figure 13).

After treatment, improvement of the incisors position and labial aesthetics can be observed.
The harmony between the gingival margin of the central incisors, canines and first
premolars was good, despite the mesio-distal canine dimension. Shorter canine gingival
margin in relation to both central incisors, and first premolars more bucally positioned to
bring them to a canine appearance (Figure 14).
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Fig. 14. Pos-orthodontic treatment documentation.

Clinical case 4 (Figure 15-17)

Fig. 15. Pre- treatment intra-and extra-oral photos.
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Fig. 16. Intra-and extra-oral photos after orthodontic treatment, bleaching and composite
restorations.

Fig. 17. Intra-and extra-oral photos, 8 years after orthodontic treatment.

Clinical case 4: Bilateral MLIA, with space closure in a 16 years old female.

Diagnosis: Bilateral agenesis of UR2 (12) and UL2 (22), convex facial profile with an
increased lower facial third, lip incompetence and high smile line; mesialization of both
canines, persistence of the deciduous canines, right-sided Class II molar relation and a left-
sided Class I relation, with a 4.6-mm overbite and a 11.6-mm overjet, highly pronounced
Spee curve, due to the extrusion of lower incisors; 4mm left deviation of the upper dental
midline and right Imm deviation of the lower dental midline ; despite these deviations, no
facial asymmetry was detected (Figure 15).

The treatment aims were maintenance of the deciduous canine at the molar and canine
Class I side and extraction the deciduous canine at the molar and canine Class II side.
These steps aimed to allow the overjet and upper midline correction by retrusion of the
anterior sector and deviation of the upper midline to the right. Improvement of the
overbite and crowding, by intrusion and protrusion of the lower incisor group, and the
maintenance of enough bone space at the level of the deciduous left upper canine in order
to place an implant later.

After treatment we can observe improvement of the incisors position, as well as a more
aesthetic labial position. Four months after orthodontic treatment ending, canines were
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remodeled, by proximal aspects rectification and vestibular aspect modification and
remodeling with a composite resin (final documentation, a-f). Eight years after, the results
remained stable (Figure 17).

5.1.1.4 Interceptive treatment

Interceptive extractions of the deciduous upper lateral incisors and canine should be
considered, while they are relatively high in the alveolus, in order to promote mesialized
canine eruption and therefore spontaneous closure of the residual space caused by the
absence of lateral incisors. Also, second deciduous molars interceptive extraction promote
mesial migration of posterior teeth, causing an eruption of the permanent molars in a molar
Class II relation, thus reducing the need for further treatment (Bowden & Harrison, 1994;
Millar & Taylor, 1995). It is important to consider any coexisting malocclusion, a factor that
may influence the decision to extract or not teeth. For example, in a nine years-old patient
with a Class I (or Class III) relation, the extraction of the temporary maxillary canine and
lateral incisor may allow an advance of the posterior teeth, whenever combined with the
temporary loss of the second molars to help this advancement. However, in severe Class II,
extractions should be done with additional caution because, they can curb the
anterosuperior sector growth, or can facilitate the advancement of posterior sector making it
impossible to fix Class II (bloking central incisor retrusion) (Millar & Taylor, 1995)

Clinical case 5 (Figure 18-23)

Fig. 18. Extra- and intra-oral photos; lateral telerradiography and panoramic x-ray, before
interceptive treatment.
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Fig. 19. Oclusal and smile photos during the use of removable appliance in interceptive
treatment.

Fig. 20. Extra- and intra-oral photos; lateral telerradiography and panoramic x-ray, after
interceptive treatment.

Fig. 21. Intra-oral photos, during straight wire technique treatment, with an overlay
activated to improve the left posterior cross-bite.

Clinical case 5:

Unilateral MLIA, interceptive treatment, space closure with symmetry in a 7 years old
female, at the beginning of the treatment.

Diagnosis: Unilateral agenesis of UR2 (12) with included microdontic UL2 (22) and retained
temporary UL2 (62); bilateral Class II molar relationship, pro-maxilla, increased overjet,
labial incompetence, protruded UL1 (21) with lower lip interposition; right 5 mm deviation
of the upper dental midline and centered lower dental midline; crossbite of the UL6 (26)
and LL6 (36) (Figure 18).
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Fig. 23. Extra, intra oral photos; lateral telerradiography and panoramic x-ray, after
orthodontic treatment.

Interceptive treatment: extraction of the included microdontic UL2 (22), the retained
temporary UL2 (62), the temporary UR3 (53) and UL3 (63) when the patient was 8 years old.
A removable appliance was placed for 1 year in order to improve the UL1 (21) position
(Figure 19).

The extraction program led to a mesialized canine eruption and hence a spontaneous
closure of residual space occurred and the upper dental midline was improved as well as
the overjet (Figure 20).

Two years and six months after the use of the removable appliance ended, a bilateral fixed
appliance allowed the improvement of the incisors position and of the dental intermaxillary
relation; at the first stage a Straight-Wire technique (Figure 21) was used and, followed by a
second stage with Multiloop Edgewise Arch-Wire (Figure 22) at the lower arch to finish the
case with stable sagittal and vertical occlusion relationships between maxillary and
mandibular arches.

The harmony between the gingival margin of the central incisors, canines and first
premolars was good, despite the mesio-distal canine dimension. The facial profile improved
and in spite of lateral incisor space closure, a stable dental articulation was accomplished
with balanced occlusion with molar and canine bilateral Class II relation. Both midlines
arches were aligned with the facial midline, and a correct overjet and overbite relationship
were obtained (Figure 23).
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5.1.2 Opening or maintaining space

The placement of an intraosseous implant in the edentulous area, followed by placement of
a crown should be the first therapeutic option in cases of orthodontic space opening in post
growth patients (Bowden & Harrison, 1994; Thilander et al., 1994; Small, 1996; Pinho &
Neves, 2001; Zarone et al., 2006). Diagnosis and treatment of growing children with missing
lateral incisors can be a problem because implants cannot be placed until facial growth is
complete (Kokich, 2002, 2005). Females mature faster than males, and their adolescent
growth spurt occurs sooner.

Space will be determined ultimately by the occlusion. Canines should be placed in a position
that allows canine disclusion along the central incisors in a position that will provide
optimal esthetics. Remaining space should be ideal for lateral incisor restoration, generally
with 5 to 7 mm (Kokich, 2005). For Bergendal et al., (1996) minimum interdental space
required for an implant is 6 mm mesio-distal and 5 mm in a buccolingual direction.
However there are biologic limits of the bone dimension around implants that influence soft
tissue esthetics. From the mesiodistal view, the distance between an implant and a tooth
should not be less than 1.5mm, and if this minimum distance is not maintained, the
attachment on the tooth side will undergo resorption, causing reduction or loss of the
interproximal papilla (Esposito et al., 1993). From the buccolingual view, a 1.5mm-wide
crater will also appear on the buccal side of the implant head (Spray et al., 2000).

In MLIA this ideal amount of bone is not available in the majority of cases, with the
consequence of a high risk for soft tissue recession after an implant placement and
prosthetic restoration. So, in these situations with a very esthetically demanding case, bone
augmentation procedure will be needed (Grunder et al., 2005).

An x-ray examination, using periapical and panoramic techniques and, if necessary,
computed tomography, gives us information that may be necessary for the proper
assessment of the receptor site for the implant.

Autotransplantation is a viable option for treating missing teeth when a donor tooth is
available (Bae et al., 2010).

5.1.2.1 Indications (Bowden & Harrison, 1994; Millar & Taylor, 1995, Pinho, 2001, 2004)

A canine that is difficult to remodel esthetically, as it presents a negative color to the
bleaching technique or an unfavorable morphology; Concave profile; Widespread
microdontia; Positive DDM, with multiple diastemas; Some cases of Class III malocclusion;
Insignificant malocclusion, with Class I, without associated anomalies; Good
intercuspidation; Some cases of cleft palate.

This option is recommended when a molar and canine Class I relation is the goal, with
canine-protection as the basis of laterality.

Because some restorative options are possible, it is important to perform a clinical
examination to decide which treatment plan best suit each patient. The solution with an
implant is a viable option for replacing congenitally missing lateral incisors and should be
seen as a definitive treatment plan, provided that all permanent teeth have erupted and
skeletal growth is completed (Thilander et al., 1994; Small, 1996).

5.1.2.2 Advantages and disadvantages

The intercuspidation is maintained within the neutrality, preserving both canine and molar
Class I relation. However, it is necessary to have different prosthetic solutions (Pinho &
Neves, 2001).
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5.1.2.3 Early treatment

Early diagnosis and the effective clinical management of hypodontia are important because
the condition can lead to esthetic, physiologic, and functional problems (Tunc et al., 2011). In
order to maintain various treatment options in the future, some authors defended that early
orthodontic intervention may eliminate some of the periodontal and restorative problems
that could arise in these patients as adults (Kokich 2005). For example, as a result of
extracting the maxillary primary lateral incisor and guiding the eruption of the permanent
canine into the lateral incisor space, an excellent implant site can be developed in the mixed
dentition. In contrast, other authors stated that deciduous teeth should be retained if
present, in order to preserve alveolar bone after tooth extraction, since alveolar bone resorbs
rapidly after tooth extraction (Bowden & Harrison 1994).

Clinical case 6 (Figure 24-27)

Bilateral MLIA, with space opening in a 14 years old male.

Diagnosis): Bilateral agenesis of UR2 (12) and UL2 (22) and bilateral total mesialization of
canines; concave soft-tissue profile, right molar Class I and left molar Class II relation
(Figure 24).

Treatment goals involved regaining space for implant placement at the areas corresponding
to UR2 (12) and UL2 (22). At the end of the treatment a bilateral molar Class I relationships
was obtained. At the first treatment stage a Straight-Wire technique was used for twelve
months, to allow alignment and levelling and, at the second stage, an occlusal plane
modification and mandible repositioning was achieved with Multiloop Edgewise Arch-Wire
(MEAW), used for six months. Different MEAW activation on both sides and short Class I
vertical elastics in the anterior area on the right side and Class II on the left side were
important to apply different orthodontic forces (Figure 25). This procedure made it possible
to finish the case with stable sagittal and vertical occlusion relationships between maxillary
and mandibular arches (Figure 26). A removable retainer has been used with a denture
tooth to replace bilateral MLI until complete vertical and horizontal growth of the jaws
(Figure 27).

Fig. 24. Pre-treatment intra- and extra-oral photos (with cephalometric tracing
superimposed) and panoramic x-ray.
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Fig. 26. Intra- and extra-oral photos (with cephalometric tracing superimposed) and
panoramic x-ray after the orthodontic treatment.

Fig. 27. Removable retainer with denture teeth to replace bilateral MLIA.
Clinical case 7 (Figure 28 and 29)

Bilateral MLIA, space opening in a 14 years old female with implants placement when the
patient was 18 years old.

Diagnosis: Diastemas in the maxillary anterior region and partial bilateral mesialization of
canines, due to bilateral agenesis of UR2 (12) and UL2 (22); concave soft-tissue profile with
an open nasolabial angle, lip competence and a normal smile line, in relation to the facial
midline, upper dental midline deviated to the left and centered mandibular dental midline;
LL5 (35) agenesis with the persistence of the correspondent temporary; bilateral molar and
canine Class II relationship (Figure 28).

Treatment involved space recovery for implant placement at the areas with congenital
absences of UR2 (12) and UL2 (22), when the patient was 18 years old. Bilateral molar and
canine Class I relationship obtained due to a lateral and posterior teeth distalization and
mesial reposition of the mandible (Figure 29).
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Fig. 28. Pre- treatment intra- and extra-oral photos (with cephalometric tracing
superimposed) and panoramic x-ray.

Fig. 29. Intra- and extra-oral photos and panoramic x-ray after orthodontic treatment.

5.2 Unilateral maxillary lateral incisors agenesis

When the lateral incisor microdontia is marked and / or root malformation is associated, it
is preferable that the incisor extraction and the canine mesialization happens
simultaneously, thus creating a symmetrical situation with preservation of the midline
(Bowden & Harrison, 1994). If the option is to maintain the tooth, even if microdontic, we
create mesial and distal spaces to the tooth to allow for later restoration by composite resin
full ceramic crown, if at the root level no significant changes are seen.

If the lateral incisor is present in the arcade and is normal in size, the treatment option will
depend on what has been mentioned, mainly the initial molar relations and the maxillary
symmetry.

Not all solutions in unilateral agenesis should be based on predefined criteria, and an
adequate clinical sense must always be present at the time of decision. When the occlusion is
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not appropriate to carry out the treatment plan with the opening or closure of spaces, some
secondary criteria may help our choice. The position of the lip during smiling should be
assessed, since the difference of color among teeth, lip contour, canine and adjacent teeth, as
well as the difference in height between gingival margins will be less evident in patients
with a low smile line. However, in patients with a high smile line, differences will be more
detectable. These are the cases where there is always more difficulty, whether the option is
the replacement with prosthesis or the space closure.

The harmony between the gingival margin of the front six maxillary teeth plays an
important role in the aesthetic appearance (Kokich, 1996). The gingival contour depends
on various factors like the periodontal biotype and the tooth shape. The gingival margin
should follow the contour of the line-cementum junction, while the apex of the
interproximal papilla must be situated midway between the incisal edge and the cervical
margin of each anterior tooth, filling all the interproximal space. There are two acceptable
standards for the height of the gingival margin of the six anterior-superior teeth: Standard
Class 1, in which the gingival margins of the two central incisors (ICS) and upper canines
(CS) must be within the same level and the lateral incisors (ILS) is positioned 1-2 mm
more incisal; Standard Class 1I, in which the ICS, ILS and CS are at the same height
(Chiche, 1994).

Clinical case 8 (Figure 30-32)

Fig. 31. Intra-oral photos during and at the end of the orthodontic treatment.
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Fig. 32. Intra-and extra-oral photos 2 years after orthodontic treatment; panoramic x-ray. .

Clinical case 8: Symmetric space opening, in a 23 years old female.

Diagnosis: Unilateral agenesis of the UR2 (12) with a conical contralateral UL2 (22) and a
mesialized UR3; molar and canine Class II relation on the right side and a molar and canine
Class I on the left side; no dental crowding in the manbibular arch and some mesial and
distal spaces related to the LR3 (43). Overjet and overbite were approximately Omm.
Panoramic x-ray revealed a mesialized root of the UR3 (13) (Figure 30).

The main factor that influenced the decision for the opening of space preserving symmetry
was the high smile-line and thin lips that the patient presented.

The treatment was carried out in order to create symmetry, opening of space for placing an
implant to replace tooth agenesis. The right molar Class I relation was obtained due to
distalization of all 1st quadrant teeth and mesial movements of the posterior-inferior sector
to close the existing mesial and distal diastema at the LR3 (43).

After opening the space a temporary prosthesis tooth was placed to improve the aesthetics.
In order to improve the symmetry of the smile a gingival recontouring and a crown was
performed on the UL2 (22) (Figure 31). Two years after the treatment the occlusion
remained stable (Figure 32).

Clinical case 9: (Figure 33-35)

Symmetric space opening and lower incisor extraction, in a 12 years old female.

Diagnosis: Unilateral agenesis of the UR2 (12) with a microdontic contralateral UL2 (22);
bilateral molar and canine Class I relation; severe dental crowding of the manbibular
incisors; normal overjet and overbite, labial incompetence; crossed UL5 (25), UL6 (16), LL5
(35) and LL6 (36) . Panoramic x-ray confirmed mesial position of the UR3 (13) (Figure 33).
The main factor that influenced the decision to symmetrically open the space and extraction
of LL1 (31) was the severe dental crowding of the manbibular incisors associated with a fine
gingival biotype at the level of LL1 (31) and LR2 (42), labial incompetence and the existence
of Bolton discrepancy due to the UL2 (22) microdontia (Figure 34).

The treatment was carried out in order to create enough space to allow the placement of an
implant with the same dimension of the prosthetic tooth corresponding to the microdontic
lateral incisor. At the end, left side bite was uncrossed (Figure 34). Six years after the
treatment the occlusion remained stable (Figure 35).
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Fig. 34. Intra-oral photos during orthodontic treatment after the lower incisor extraction and
at the end of the treatment.

Fig. 35. Intra-and extra-oral photos, 6 years after orthodontic treatment; panoramic x-ray.
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Clinical case 10 (Figure 36-39)

Symmetric space opening, in a 28 years old female.

Diagnosis: Unilateral agenesis of UR2 (12) with the UR3 (13) totally mesialized and
persistence of the temporary URC (53) with distal positioned corresponding permanent
tooth; contralateral UL2 (22) with conical appearance and a large periapical lesion; high
vertical inclination of the incisors with an hypodivergent biotype; incomplete molar and
canine Class II relation on both sides, except at the UR3 (13) where it is complete; overjet
and overbite were 4.5mm and 8mm, respectively (Figure 36).

Due to esthetic factors originated by the smile line, as well as the periapical lesion of UL2
(22), the option was to extract UL2 (22) as well as the URC (53), to close the space with
symmetry, aligning the permanent canines in order to replace the lateral incisors (Figure 37).
After treatment an improvement of the torque and the vertical position of upper incisors,
was achieved. The option for leaving the upper canines slightly tilted towards a mesial
position was to allow greater stability at the contact points with the central incisors, thereby
preventing space reopening, taking into account the existing hypodivergent facial pattern
(Figure 38). The improvement of the canines color and shape was possible though a
bleaching of the canines and a combination of cupid reshaping and adhesive composite
restoration of the mesial face (Figure 39).

x-ray.

Fig. 37. Intra-oral photos, during orthodontic treatment
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Fig. 38. Intra-and extra-oral photos after orthodontic treatment; lateral telerradiography and
panoramic x-ray.

Fig. 39. Intra-and extra-oral photos 2 years after orthodontic treatment.

Clinical case 11 (Figure 40-44)

Asymmetric space closure, in a 12 years old female.

Diagnosis: Unilateral agenesis of the UR2 (12) with the UR3 (13) not totally mesialized; the
contralateral UL2 (22) presented conical appearance; overjet increased due to high pro-
inclination of the upper incisors; molar and canine Class II relation on the right side, being
incomplete at the molar and full at the canine; on the left side a molar Class I and a canine
Class II, due to a distal space at the UL3 (23); protruded upper lip with a closed nasolabial
angle tendency. Panoramic x-ray revealed a considerable space between the root of UR1 (11)
and the UR3 (13) (Figure 40).

The main factor that influenced the decision to close the space with asymmetry was the
lower smile-line without visibility of the gingival margin during a forced smile.

The treatment was carried out in order to close space only on the right side with asymmetry,
aligning the UR3 (13) with cupid reshaping to replace the UR2 (12). On the contralateral side
the right molar Class I relation was maintained and the conical UL2 (22) was restored by
adhesive resin composite that was done before the orthodontic treatment to facilitate the
brackets bonding and then improved at the end of treatment. At the first stage a Straight-
Wire technique was used (Figure 41) and then at the second stage a Multiloop Edgewise
Arch-Wire technique was also used in order to improve occlusal relations between maxillary
and mandibular arches (Figure 42).
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After treatment, improvement of the incisors and anterior upper teeth gingival margin
positions, as well as an esthetics labial position, instead of dental asymmetry can be
observed (Figure 43).

ray.

Fig. 41. Intra oral photos, during straight wire technique treatment.

In order to improve the symmetry of the smile a gingival recontouring was performed on
the maxillar left lateral incisor, and resin composite reconstructions were done on the
mesial face of UR3 (13) and UL2 (22). On the right side, lateral mandibular movements were
guided by the first premolar, and in the left side by the canine. In the protusion movement
there is a disocclusion of the posterior teeth (Figure 44).
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Fig. 43. Intra-and extra-oral photos after orthodontic treatment; and after UR3 (13) and UL2
(22) composite resin remodelation; lateral telerradiography and panoramic x-ray.

Fig. 44. Lateral and protrusive mandibular movements.

6. Final considerations

Orthodontists frequently face patients with maxillary lateral incisor agenesis (Pinho et al.,
2005). Results obtained from Portuguese data showed that the risk for a first-degree relative
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of an individual with MLIA to have the same kind of agenesis is about 15 times higher than
that of the general population (Pinho et al., 2010a). So, it is thus probable that different genes
are involved in different phenotypes (Pinho et al., 2010a, 2010b).

In the diagnosis of agenesis of maxillary lateral incisors it is necessary to perform a good
clinical examination and subsequent radiographic confirmation in order to observe not only
the absence itself but also all the anomalies that may be associated (Pinho et al. 2005, 2009,
2011a, 2011b).

In the treatment plan for agenesis of the lateral incisors and the consequent choice for
orthodontic therapy with closure or opening of the space we have to take into account
esthetic, skeletal, dental, periodontal and functional factors (Pinho et al, 2001, 2003, 2004).
Questionable situations should be based on predefined criteria, taking into account the
clinical sense at the time of decision. In unilateral agenesis, the main factor that influences
the decision to close the space with asymmetry is the position of the lip during forced smile.
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