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Abstract

Hypodontia is defined as the developmental absence of one or more teeth which can affect both
the primary and permanent dentition. During the diagnosis procedure several other dental and
oral symptoms can be observed. However esthetic and psychological problems require special at-
tention for these patients, considering that they are often associated with low self-esteem and
problems of social acceptance. The optimal therapy should include an interdisciplinary team ap-
proach. This review aimed to find out prevalence, causes, clinical manifestations, and treatment
modalities of hypodontia. A case report describes that the treatment planning for a patient suffer-
ing from oligodontia is introduced at the end of the review. A specialist with the patient together
made the decision regarding treatment.
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1. Introduction

Hypodontia is defined as the developmental absence of one tooth or more which can affect primary and perma-
nent dentition [1], generally:
e Hypodontia refers to the condition where there is absence of one or a few teeth only.
e Oligodontia is usually used to describe large numbers of missing teeth, six or more.
e Anodontia is the complete absence of teeth [2].
The etiology, prevalence, clinical manifestations associated with hypodontia and treatment modalities are re-
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viewed within this article. It is likely that the majority of patients with hypodontia will require a range of treat-
ment modalities. Treatment of one case of hypodontia is described at the end of review.

2. Etiology

Missing teeth may be the result of numerous independent pathologic mechanisms that can cause one or more of
the following [2]:

e Physical obstruction or disruption of the dental lamina.

e Space limitation.

e Functional abnormalities of the dental epithelium.

o Failure of initiation of the underlying mesenchyme.

The causes of missing teeth can be broadly classified into general and local.

1) General causes of hypodontia:

General including those cases where there is genetic cause so hypodontia may arise as a familial condition: a
large proportion of affected individuals are members of families with a previous history of the condition [3].

Tooth development is a complex process involving multiple genes, which are also involved in the develop-
ment of the craniofacial structures and structures of ectodermal origin [4]. Mutations of these genes can there-
fore have wider effects, and as a result hypodontia may occur as a feature of a number of syndromes including
the ectodermal dysplasia (ED) [1] [4], Down’s syndrome and chondroectodermal dysplasia [5] [6].

Brook [3] suggests that most cases of hypodontia have a polygenetic inheritance pattern and that the risk of
relatives having hypodontia will depend on a combination of numerous genetic and environmental factors, each
with a small effect.

Familial hypodontia is reported to exhibit mainly autosomal dominant inheritance with incomplete pentrance
and variable expressivity [7]-[9]. It has also been suggested that it can follow sex-linked inheritance [3] [10]
[11]. Using gene maping strategy autosomal dominant hypodontia has been localized to at least three chromo-
somal loci to date; MSX1 [12], PAX9 [13], and on unknown locus on chromosome 10 [14].

2) Local causes of hypodontia:

Local factors result in acquired hypodontia and can cause tooth agenesis by variety of means, that can be
broadly divided into two groups: invasive and non invasive [15].

These factors can act either additively or independently to affect the positioning and physical development of
the tooth.

Jaw fractures, surgical procedures, extraction of the preceeding primary tooth and changes in muscle pressure
from the facial and lingual sides are all examples of invasive factors that can affect tooth development leading to
tooth agenesis [16] [17].

It has been also shown that developing teeth are irreversibly affected by chemotherapy and irradiation in an
age and dose dependent manner [18] [19], nutrient deprivation and serious illness have been also linked to tooth
development problems, although no definite etiological relationship has been found between hypodontia and
systematic disease [16]. Also hormonal and metabolic disturbances may affect teeth development [2].

It is known that not all teeth are equally affected by environmental factors [2]. The more distal a tooth for
example lateral incisors and second premolars the more it seems to be influenced by environment [17]. How-
ever, the different development times of these two teeth, they are more likely to be influenced by genetic factors

[2].
3. The Prevalence of Hypodontai

The prevalence of hypodontia in the primary dentition ranges from 0.08% to 1.55% [20]. In the permanent den-
tition, prevalence has been reported to range from 2.3% to 11.3% depending on the population investigated [2]
[21] [22]. Hypodontia in the primary dentition has no significant sex distribution, but in the permanent dentition
females are affected more frequently than males by a ratio of 3:2 [4].

Although not all reports are in agreement, it is generally accepted that excluding third permanent molars the
second mandibular premolar is the most frequently missing permanent tooth representing 40% to 50% of the to-
tal number of developing missing teeth [23] [24]. Hypodontia affecting the maxillary lateral incisors is next in
terms of frequency 25% and the mandibular central incisor 6.5% [23]. These four teeth account for 90% of ab-

sent teeth in hypodontia studies [23] [25].
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In approximately 80% of reported cases of hypodontia only one or two teeth are missing; in 10% four or more
teeth are missing, while in fewer than 1% six or more teeth are absent [4]. Permanent first premolars, first mo-
lars and canines are very rarely developmentally absent, their absence is usually associated with severe hypo-
dontia or oligodontia [1].

There does appear to be a strong relationship between missing primary teeth and permanent successors [26].
The pattern of hypodontia however, is different: incisors missing in the primary dentition, premolars in the per-
manent and the numbers missing in the permanent dentition are always greater than in the primary dentition
[26].

The prevalence of hypodontia in the maxillary arch is higher than in mandibular arch [27]-[29].

4. Clinical Manifestations Associated with Hypodontia

A number of features have been shown to be associated with hypodontia including both dental and craniofa-
cial.

Dental findings:

1) The teeth are often microdontic or macrodontic, conical or tapered [30].

2) Eruption of permanent teeth may be delayed or abnormal [31].

3) If the maxillary lateral incisors are microdontic or absent, the maxillary canines may follow an ectopic path
[32].

4) The retained primary teeth may become infraoccluded, resulting in loss of space because of tilting of adja-
cent permanent teeth. Usually these retained teeth are ankylosed and their surgical and orthodontic implications
must be considered [33].

5) The lack of teeth is often associated with developmental failure of alveolar bone resulting in an apparent
atrophy of the ridge and lack of posterior support [30].

6) The teeth are associated with taurodontism: enlarged pulp chambers apical displacement of the bifurcation
or trifurcation of roots [34].

7) Most of the cases are associated with maxillary sinuses pneumatisation [34].

8) The teeth may show structural problems such as hypocalcification and dentinogenesis imperfect [35].

Craniofacial findings:

Hypodontia may be associated with craniofacial features such as:

1) Retrognathic maxilla/protrusive mandible [34].

2) Reduced lower facial height with deep overbite and increased freeway space [36] [37].

In addition to the previously mentioned factors speech and masticatory disorders may also occur [38].

5. Impact of Hypodontia on Patients

The absence of teeth can seriously disable a young person both physically and emotionally, especially during the
turbulent years of adolsence, the absence of teeth is a clinical and public health problem [39].

The patients in these conditions may present several signs and symptoms as reduction of the chewing ability,
malocclusion, problems in articulating words, compromised esthetics, periodontal damage and alveolar bone de-
ficiency. These complications may affect self-esteem, behavior patterns, and social life of these patients [39]
[40].

6. Factors Affecting Treatment Options for Patients with Hypodontia

In general the options for treatment depend on the severity of hypodontia [30]. A number of factors must be
taken into account at the time of treatment planning including:

1) Oral health and patient motivation:

The patients concerns and expectations of treatment are the most important driver for treatment. Complex
treatment is likely to require attendance at numerous appointments over a lengthy period, as well as ongoing
commitment to the maintenance of oral health and repeat treatment in the future. It is important that the patient
understands this long-term picture and is prepared to take responsibility for their oral health [34].

In general severe hypodontia itself is not associated with a heightened caries risk unless it is seen as part of a
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syndrome, such as ectodermal dysplasia of which xerostomia is a feature [34]. Caries risk should be assessed
since the most useful indication of future caries risk is previous caries experience [41].

2) Patient age:

Age is important factor in determining the type of treatment for hypodontic cases. When patients are in the
primary and mixed dentition, treatment should be kept minimal and depending on patient’s concerns it may be
possible to avoid restorative intervention at this stage. Older children tend to become more conscious of their
appearance, so the demand of treatment increases, and compliance for extensive dental treatment may also im-
prove [42].

Depending on patient age one of the following types of treatment will be chosen:

e [For patients younger than 6 years [patients with deciduous teeth] in case of severe hypodontia removable
partial denture can be used to enhance psychological and functional conditions.

e Patients within 7 - 12 years (patients within mixed dentition) one of the following treatment options can be
chosen:

a) Composite build ups to improve esthetics of microdont permanent teeth.

b) Removable partial denture.

c) Consider interceptive extractions to guide eruption.

d) Simple orthodontic treatment for space redistribution.

e Patients within 12 - 16 years (patients with permanent dentition) one of the following treatment options can
be chosen:

a) Orthodontic treatment.

b) Resin bonded bridges following orthodontic treatment for teeth replacement.

¢) Composite build ups for a microdont or hypoplastic teeth.

d) Overdentures for severe hypodontia.

o Patients within 16 - 20 years:

a) Single tooth implant or implant fixed bridges or implant retained overdenturs.

b) Orthodontic in combination with orthognathic surgery.

3) Position and quality of teeth present:

Where primary teeth are retained and have a reasonable prognosis, aesthetics may be improved significantly
by the use of composite bonding [43].

Patients presenting a small number of missing teeth can be treated by adhesive restoration, fixed prosthesis,
and dental implants. However, for patients with a large number of missing teeth the treatment choices should in-
clude overdentures supported by natural teeth or by osseointegrated implants, fixed prosthesis, or temporary/
definitive removable partial denture [44].

4) Skeletal patterns and soft tissue profile:

It is common in patients with hypodontia to see reduced lower face height [38], and some authors have re-
ported a tendency toward a class 111 skeletal patterns, which increases with the severity of hypodontia [45]. A
reduction in lip protrusion particularly of the upper lip has also been reported [46].

It is important to access these factors when planning restorative treatment as there may be a need to increase
the lower face height and reorganize the occlusal scheme for both functional and aesthetic reasons [34].

5) Bone anatomy and position of vital structures:

In severe hypodontia patients, the absence of permanent results in restricted alveolar growth [47]. As a result
there may be insufficient bone for provision of dental implants. Even where primary teeth are retained and im-
mediate implant placement is possible there is often concavity of the alveolar process beyond the root apices,
giving an (hour glass) ridge morphology in cross section.

7. Treatment Modalities

Treatment options will depend on the previously mentioned factors however, in all cases of hypodontia there are
essentially four treatment options [48]:

1) Accept the situation with no intervention and provide maintenance.

2) Redistribute the spaces orthodontically or by elective extraction of primary teeth.

3) Maintain the space and resolve it by either dentures, bridges, tooth transplantation or implants.



N. R. Sadaqah, ]. A. Tair

4) Use removable prosthesis to restore spaces.

Where there are edentulous spaces of short length it may be possible to place tooth supported bridge
work, however the abutment teeth must be of sufficient quality. Primary molar teeth that are ankylosed or have
reasonable root length can also act as abutments as they have good coronal surface area provided the occlusal
surface is utilized for bonding [43]. Where implants are not possible, options for restoring many spaces and
multiple missing teeth are generally limited to removable partial dentures, these can provide a predictable solu-
tion and are often better able to replace soft and hard tissue differences without recourse to invasive surgery
[34].

The treatment goals are to keep the remaining teeth, recover function and esthetics, improve speech, and
reestablish the emotional and psychological well-being [2] [49]. Regarding prosthetic treatment its objective in-
clude restoring the masticatory function, maintaining the position of adjacent natural teeth, preventing undesira-
ble movements, improving esthetics, avoiding social problems to the patient and replacing the missing teeth
without interfering in the growth of the mandible and maxilla [50].

8. Case Report

A 21-year-old girl presented as a new patient upon referral from her dentist to the Department of Prosthodontics,
Faculty of Dentistry, Arab American University, Jenin. Her chief complain was esthetic involvement caused by
absence of lower central and lateral incisors and excessive spacing between upper anterior teeth. Written in-
formed consent was obtained from the patient for treatment and publication of this case report.

A thorough medical and dental history was taken at the first appointment, which revealed no classical syn-
drome features, such as ectodermal dysplasia associated with missing teeth. Family history revealed that her
brothers, sister, and uncles are suffering hypodontia, and these findings highlighted the hereditary conditions
that may predispose hypodontia [2]. It is known that hypodontia has a genetic basis and other family members
are often affected.

During intraoral examination the absence of 18 permanent teeth was noticed, including maxillary lateral inci-
sors and canines, maxillary right and left second premolars, maxillary right first molar and second molar, man-
dibular central and lateral incisors and canines, second premolars and second molars. Maxillary and mandibular
primary canines were present. Regarding soft tissue the maxillary labial frenum was enlarged, oral hygiene was
considered satisfactory and no previous dental treatment was performed. The patient presented upper excessive
spaces between teeth, and deep overbite with increased freeway space. The patient reported severe esthetic dis-
satisfaction which resulted in several social problems (Figure 1 and Figure 2).

i >
Figure 1. Intra oral preoperative view of lower arch.
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Figure 2. Intra oral preoperative view of upper arch.

Extraoral clinical examination revealed a mild reduction in lower third of facial height with a marked naso-
labial angle (Figure 3).

Figure 3. Extra oral preoperative view.

Panoramic radiographic examination showed no osseous lesions and a dense alveolar bone, the retained pri-
mary canines revealed no root resorption and absence of permanent successors.
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After careful interview, clinical examination, and radiographic analysis a diagnosis of oligodontia was con-
firmed and a multidisciplinary treatment approach was planned.

An initial discussion with the patient about the feasible treatment options from the ideal to the least ideal
choice, along with an explanation of the advantages and disadvantages of each option, was undertaken as fol-
lows:

e Orthodontic treatment to redistribute the spaces in the upper arch and restoring of missing teeth in upper and
lower arches using implants and recontouring of the remaining teeth by composite restoration.

e Orthodontic treatment to redistribute the spaces in the upper arch and restoring the missing teeth using fixed
prosthesis in upper and lower jaws.

e Restoring the missing teeth using fixed prosthesis and simultaneously readjustment of remaining teeth shape.

The patient refused to undergo any orthodontic and surgical treatment due to financial and time constrains,
she preferred fixed peosthesis as a treatment option excluding other modalities.

Primary impressions using alginate (Orthoprint, Zhermark Inc, Eatontwon, NJ) and wax occlusal records were
taken to make articulated models. The diagnostic casts were duplicated using light viscosity additional silicone
impression material (Elite Model, Zhermark Inc) and the impressions were poured using dental stone (Elite
Rock, Zhermark Inc). Afterwards a completed diagnostic preparation of abutments and wax up of teeth (S-U-
Shade-Set wax, Number 5 Intensive-white Schuler-Dental, Ulm, Germany) was undertaken taking into consid-
eration increasing the vertical dimension of occlusion without affecting normal freeway space (Figure 4 and
Figure 5).

Figure 4. View for the upper arch diagnostic wax up.
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Figure 5. View for the lower arch diagnostic wax up.
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The diagnostic wax up of the proposed fixed bridges were duplicated using light viscosity addition silicone
impression material (Elite Model). The impressions were then poured in dental stone (Elite Rock), and a silicone
indices (Hydrorise Heavy, Zhermack Inc.) were fabricated on this new duplicated casts.

After analyzing the diagnostic wax up and the amount of tooth preparation needed to align the teeth in a rela-
tively acceptable esthetic and functional relationship, it was decided to undertake elective root canal treatment
for the maxillary central incisors and primary canines and mandibular second molars. Also it was decided to go
for crown lengthening surgery for the upper jaw so that to realign the gingival line to be parallel to interpupillary
line anteriorly and the ala tragus line posteriorly, furthermore frenectomy for enlarged upper labial frenum was

also needed (Figure 6).
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Figure 6. Intra oral view showing preoperative giniva and
labial frenum.

The maxillary centrals, primary canines and mandibular second molars were endodontically treated and cast
post and cores were fabricated for maxillary primary canines and prefabricated posts (Figure 7) and composite
cores for maxillary centrals.

Figure 7. Intraoral view for duraly impression for cast posts
and cores.

Subsequently all teeth were prepared in a conventional manner using diamond burs. Margins were 1.2 mm
width and placed 1.0 mm subgingivally (Figure 8).

Figure 8. Intraoral view for teeth preparation.

Alginate (Orthoprint) impressions of the prepared teeth were taken and poured using stone (Elite Rock) to
check up the preparation and to fabricate temporary bridges.
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The silicone indices made on duplicated casts of diagnostic wax up were placed on casts of the prepared teeth
to verify the adequacy of teeth preparation for porcelain fused to metal restoration and then to make temporary
bridges. The casts were coated with a separating medium (COE SEP GC Lab Technologies Inc, Lockport, IL),
then a tooth colored acrylic resin (Jet Repair Acrylic, Lang Dental Manufacturing Co, Wheeling, IL) was mixed
and placed in indices and positioned on casts (Figure 9 and Figure 10).

Figure 10. Upper diagnostic cast of prepared teeth for temporary fa-
brication.

When the resin was set the index and temporary bridges were removed from casts, the temporary bridges
were finished, polished and tried in patient’s mouth to verify fit, marginal adaptation, and occlusion was equili-
brated to the new vertical dimension of occlusion. Temporary bridges were cemented using zinc oxide eugenol-
based temporary cement (TempBond, Kerr Corporation, Orange, CA) (Figure 11 and Figure 12).

Figure 11. Temporary bridges cemented in patient’s mouth.
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Figure 12. Lateral view for patient with cemented temporary bridges, the
lower facial height was increased and naso-labial angle was reduced.

Frenectomy for upper labial frenum and crown lengthening for maxillary teeth were performed using surgical
stent depending on the diagnostic wax up to realine the gingiva, the temporary bridge was readjusted and ce-
mented using temporary cement, a periodontal back was adjusted on gingival tissue (Figures 13-16).

Figure 13. Frenectomy.
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Figure 14. Crown lengthening.

Figure 15. Temporary bridge in place after crown lengthening
and before adjustment.

Figure 16. Temporary bridge in place after adjustment with
periodontal back.

After six months teeth preparation was refined and final impressions of prepared teeth were taken using
double-stage technique, using heavy and light body polyvinylsiloxane impression material (Hydrorise Heavy
and Wash, Zhermark Inc). The casting try in was made one week after impressions were made, and the com-
pleted porcelain fused to metal bridges were cemented using TempBond after another one week. Definitive ce-
mentation was performed using glass ionomer cement (GC Fuji I, GC America Inc, Alsop, IL) after one month

(Figures 17-21).
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Figure 17. Upper secondary impression.
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Figure 18. Definitive lower bridge after permanent cementa-
tion.

Figure 19. Definitive upper bridge after permanent cementa-
tion.

Figure 20. Extroral view after cementation of permanent

bridges.
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Figure 21. Extraoral lateral view after cementation of perma-
nent bridges.

9. Discussion

The congenital absence of teeth may occur as an isolated condition or may be associated with systematic condi-
tion or syndrome. The dental and radiographic examinations are the best way to detect anomalies in primary and
permanent dentition. In case of oligodontia treatment should be performed to restore masticatory function and
aesthetics regardless of age or missing teeth, avoiding social problems to the patient especially in adolescence
and restoring the missing teeth [2].

In the present case report the patient refused to go through lengthy treatment plan, so the treatment was done
using teeth supported fixed prosthesis. To reestablish natural crowns ratios diagnostic wax up was critical, the
wax up provided a matrix for fabrication of provisional restoration and also a blueprint for dental positioning
and adjustment of the axes of the teeth [51].

Using the provisional restoration both patient and dentist had a second opportunity to test the restoration de-
sign after the diagnostic wax up. The provisional restoration was used to show the patient how this kind of res-
toration behaves and to obtain patient approval before definitive restoration is fabricated [52].

The final fixed prosthesis was fabricated with teeth in their ideal position. Ideal teeth relationship principles
were used to position teeth in normal relationship.

In this clinical case after the cementation of final prosthesis even the external patient profile was changed, the
lower face height was increased, the nasolabial angle was reduced, and the final result met patients expecta-
tions.

This case of an adolescent female who presented with oligodontia illustrates the importance of an accurate
diagnosis and effective treatment plan that relies on appropriate discussion among the dental working team and
patient.

10. Conclusion

The effective management of Oligodontia is likely to require the input of multiple clinicians. When teeth are
missing conventional fixed prosthodontics can offer excellent option for the restoration of esthetics and function
and are the most appropriate treatment modality for some patients.
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