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Management of a patient with hypodontia, using implants and all-ceramic
restorations: A clinical report

Bill Abbo, DDS,a and Michael E. Razzoog, DDS, MS, MPHb

Biologic and Materials Sciences, Division of Prosthodontics, University of Michigan, Ann Arbor, Mich

A 16-year-old woman with congenitally missing permanent mandibular second premolars and central
incisors presented for treatment. The prosthodontic treatment consisted of placing 2 internal tri-lobed
narrow platform implants in the mandibular second premolar spaces, along with zirconium abutments
and all-ceramic crowns. A 4-unit zirconium fixed partial denture was fabricated to restore the missing
mandibular central incisors. (J Prosthet Dent 2006;95:186-9.)
Hypodontia is a condition for which patients re-
quire extensive and complex treatments, ranging from
single restorations to surgery and multiple restorations,
coupled with lifelong maintenance.1 It has been re-
ported that along with tooth agenesis, there may be
either deviant nerve canal courses and conditions, such
as reduced width and height of bone, inclination of ad-
jacent teeth, and supra-eruption of antagonist teeth.2,3

While some authors believe that the etiology of hypo-
dontia is largely unknown, others advocate either
genetic factors such as hemoglobin SC4 or environmen-
tal factors such as exposure to dioxins5 during tooth de-
velopment as the basis of the condition.6,7 Excluding
the third molars, the mandibular second premolars are
the most frequently missing teeth, comprising between
60% to 72% of the total number of missing teeth.8

The dental literature contains reports9-11 of various
treatment solutions, from space maintenance to dental
implants, all suggesting maintenance of the deciduous
teeth until they are lost by exfoliation or root resorption,
extracted due to caries, become ankylosed, or become a
problem due to infraocclusion.12 Once a plan of treat-
ment has been finalized, the retained primary teeth
may be removed and prostheses used to restore function
and esthetics. Space closure via orthodontic movement
is also another alternative discussed in the literature.13

Depending on the location of the congenitally missing
dentition, planned extractions may allow drift of the
posterior molars to close the edentulous space.14

Since the pioneering work of Branemark,15 the use of
osseointegrated implants to aid in restoring missing
teeth has become the treatment of choice for patients
with all forms of hypodontia.16

Another relatively new treatment modality is the all-
ceramic fixed partial denture (FPD). With the increasing
emphasis on patient esthetics, new all-ceramic systems
for FPD restorations have been introduced; however,
most of these systems are still being evaluated for their
long-term success in clinical studies.17,18 McLean19 first
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introduced all-ceramic FPDs in 1967. Recently, the
development of a 1-piece zirconium FPD appears to
address many of the concerns regarding the strength
of these restorations.17,20 This clinical report describes
the rationale and treatment of a patient with hypodontia
using implants and all-ceramic restorations.

CLINICAL REPORT

A 16-year-old white woman reported to the
University of Michigan Department of Prosthodontics
with a chief complaint that her front teeth were ‘‘small
and ugly,’’ and she was ‘‘missing some back teeth.’’
The intraoral and radiographic examination corrobo-
rated that the patient was missing maxillary and man-
dibular permanent second premolars, as well as the 2
mandibular central incisors (Figs. 1, 2, and 3). At the
time of the examination, an orthodontic retainer was
used to maintain the edentulous space of the mandibular
second premolars. Although the permanent mandibular
central incisors had not developed, the 2 deciduous cen-
tral incisors were present, as well as the deciduous max-
illary second molars, which were maintaining the space
for eventual replacement. A review of the medical and
dental history revealed no significant medical findings,
and the parents denied knowledge of any condition
linked to the hypodontia. There were no medical find-
ings to contraindicate dental care, including elective
surgery. The patient had completed a full course
of orthodontic treatment 2 months prior to her con-
sultation visit. An occlusal analysis determined that
the patient presented with canine protected articulation,
with all other teeth disengaging in the excursive move-
ments of the mandible. A consultation with the treating
orthodontist was made to assess completion of patient
growth. The lateral cephalographs (pretreatment and
posttreatment) that were made at a 2-year interval were
evaluated, and it was determined that growth was com-
pleted, enabling an FPD and dental implants as treat-
ment options.

Several treatment options were presented to the pa-
tient and parents to develop a functional and esthetic
dentition. The parents declined surgical procedures
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Fig. 1. Pretreatment frontal view. Fig. 2. Pretreatment mandibular occlusal view.

Fig. 3. Pretreatment panoramic radiograph. Fig. 4. Tooth preparation for 4-unit zirconia FPD.

Fig. 5. Trial insertion of FPD.
Fig. 6. Occlusal view of definitive prosthesis.
involving grafting of potential implant sites, treatment
with a resin-bonded FPD, or use of removable prosthe-
ses to replace the missing teeth. Due to the limited bone
width associated with the mandibular anterior edentu-
lous region, an implant-supported restoration was not
an option, even using a narrow-diameter implant.
MARCH 2006
With these findings, an FPD was the only restorative
solution for the missing mandibular anterior teeth. It
was determined that the premolars could be replaced
with narrow-platform (NP) 3.5-mm implants (Nobel
Biocare AB, Goteborg, Sweden), ceramic abutments,
and all-ceramic esthetic restorations (both from
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Procera; Nobel Biocare AB). The treatment in the max-
illary arch was to be phased with the rest of the treatment
due to financial constraints. Because the primary first
molars had an acceptable root structure and were car-
ies-free, treatment phasing was determined appropriate.
The primary first molars would be retained and moni-
tored until further treatment was deemed necessary.

The NP implants were chosen due to the lack of suf-
ficient bone width to provide 2 mm of bone on the
buccal and lingual of the implant21 necessary for a reg-
ular-platform 4.3-mm implant, and in consideration of
the parents’ wish for no additional grafting to improve
the width. All excursive movements could be achieved
on the natural dentition. The restoration of the ante-
rior mandibular edentulous space with an all-ceramic
FPD and placement of implant-retained all-ceramic
crowns was determined to be conservative, while still
providing acceptable functional and esthetic results.
The NP dental implants were placed using a surgical
guide in the mandibular second premolar spaces, and
were allowed to integrate for 4 months prior to the
reconstruction.

An implant-level closed-tray impression was made
using vinyl polysiloxane impression material (Kerr,
Romulus, Mich) to record the location of the implants.

Fig. 7. A, Definitive prosthesis viewed from the right. B, De-
finitive prosthesis viewed from the left.
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Two custom zirconium abutments were fabricated us-
ing a 3-dimensional computer-assisted design (3-D
CAD) program (Procera; Nobel Biocare AB). The abut-
ments were then digitized, and copings were fabricated
in zirconium (Procera; Nobel Biocare AB).

Due to the diminutive size of the mandibular lateral
incisors, tooth preparations were completed with the
minimal occlusal and axial reduction (1.5 mm and 0.9
mm, respectively) and a moderate chamfer margin
(Fig. 4). An impression of the abutment copings and
tooth preparations was made with vinyl polysiloxane
(Kerr). The impression was poured in type V gypsum
material (Die-Keen; Heraeus Kulzer, Armonk, NY).
The dies were digitized using a touch-probe scanner
(Forte Procera; Nobel Biocare AB), and the files were
sent to the production facility in Stockholm, Sweden
for fabrication of the 4-unit FPD (Fig. 5). The veneering
porcelain (NobelRondo; Nobel Biocare AB) was applied
to complete the esthetic portion of the crowns and the
FPD. At insertion, the healing abutments were removed
and ceramic custom abutments were placed and secured
using 35-N�cm torque. The access opening was filled
with cotton, and the all-ceramic crowns were placed
onto the abutments to verify marginal integrity, occlusal
relationships, and esthetic results. The all-ceramic
restorations were cemented onto the implant abut-
ments using a provisional cement marketed for use
with dental implant restorations (Premier; Premier
Dental Products Co, Plymouth, Pa).

The 4-unit FPD was placed onto the tooth abutments
and evaluated for marginal integrity, occlusal relation-
ships, and esthetic outcome. The margins of the FPD
were all supragingival, which facilitated the visual and
tactile assessment of the marginal integrity. When the pa-
tient and parents were satisfied with the esthetic result,
the teeth were pumiced (Whip Mix Corp, Louisville, Ky)
and treated with chlorhexidine (Zila Pharmaceuticals,
Phoenix, Ariz), and the internal surface of the FPD was
cleaned with alcohol. A thin coat of resin-modified
glass-ionomer cement (FujiCem; GC Corp, Tokyo,

Fig. 8. Posttreatment panoramic radiograph.
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Japan) was placed into the internal surface of the all-
ceramic FPD and placed with finger pressure (Figs. 6
and 7). For the first year after treatment, the patient
was followed for routine hygiene and assessment of
long-term outcome (Fig. 8). The patient acknowledged
having improved function and esthetics, and was pleased
with the results.

SUMMARY

The use of all-ceramic implant abutments and resto-
rations is a treatment modality for replacing missing
teeth, and provides patients with functional and esthetic
restorations. With the advancement of 3-D CAD tech-
nology, consistent and predictable all-ceramic restora-
tions can be achieved.

The authors thank Lisa Kaake, Ceramist, Davidson Dental Labo-

ratories, Inc, Flint, Mich.
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