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Interim three-dimensional printed overlay prosthesis for an 
adolescent patient with oligodontia
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Case Report

INTRODUCTION

Oligodontia is a developmental anomaly which is seen as 
the congenital absence of  more than six teeth in primary, 
permanent, or both dentitions. Such patients usually face 
problems associated with mastication, phonetics, and 
esthetics. A multidisciplinary approach is often indicated 
for their rehabilitation which includes orthodontic, 
maxillofacial surgery, and prosthodontic treatment. 
The method adopted depends on the severity of  the 
condition. The prosthesis fabricated for children includes 
removable acrylic prosthesis, either complete or partial.[1] 

The removable heat cure acrylic partial denture needs 
to be replaced within 3.5–4 years on an average, due to 
dissatisfaction with the appearance, fracture, wear, or oral 
changes.[2] Overdentures and their modifications have also 
been used for these patients to restore their esthetics and 
function. The advantages being it helps rehabilitate without 
altering the existing dentition and be easily repaired or 
readjusted. The main disadvantages are the risk of  fracture 
or wearing of  the teeth with use.

Advancement in technology has improved the material 
and technique available to produce prosthesis with better 
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properties. One such innovation is three‑dimensional (3D) 
printing.[3] Digital designing and 3D printing of  the 
denture[4] has revolutionized prosthodontics. The main 
advantage is the improvement in flexural strength and 
impact resistance as the entire prosthesis is printed as a 
monolith. The flexural strength of  3D printed polymethyl 
methacrylate (PMMA) is 100–130 MPa and flexural 
modulus is 2400–2600 MPa.[5] For the heat cure acrylic, 
these values are 69 MPa and 1600 MPa, respectively.[6] The 
cost of  3D printing a prosthesis is lower when compared 
to computer‑aided design/computer‑aided manufacturing. 
Digital designing also helps us to establish optimal occlusal 
contacts for the patient with minimum processing errors.[7]

CASE REPORT

A 15‑year‑old girl reported with the chief  complaint 
of  difficulty in chewing food and dissatisfaction 
with her appearance. Extraoral examination showed 
drooping corners of  the lips and prominent mentolabial 
fold [Figure 1]. There was no abnormality of  the skin, 
hair, or nails. Family history revealed consanguineous 
marriage of  parents. On dental examination, there were 
seven teeth in the upper and six in the lower arch. The 
upper incisors were permanent teeth while the rest were 
retained deciduous. Some teeth were peg‑shaped and there 
was generalized spacing [Figure 2]. Based on the history and 
findings, she was categorized as a case of  nonsyndromic 
oligodontia.

The orthopantomogram [Figure 3] showed no impacted 
permanent teeth. Analysis of  the hand and wrist 
radiograph [Figure 3] revealed scope for growth spurt 
in future as nonfusion of  the middle phalanx of  the 
third finger was seen. This helped us avoid permanent 
modification of  her natural dentition.

A diagnostic mounting helped finalize the treatment 
plan. A removable prosthesis was planned for the patient 
given the age and radiographic findings. The tentative jaw 
relation and the extraoral findings were suggestive of  loss 
of  vertical dimension. An overlay prosthesis was decided 
for the patient which will help restore the correct vertical 
dimension, thereby improving her function and esthetics. 
Given the advantages of  digital printing of  prostheses, 
a 3D printed overlay denture was planned as an interim 
prosthesis which would not require modification of  her 
existing dentition.

Final impression was made using stock trays by 
conventional dentulous impression technique with 
addition silicone. On the models obtained, undercuts 

were blocked, occlusal rims fabricated and centric 
relation was recorded at the appropriate vertical 
dimension [Figure 4].

Thereafter a denture wax‑up was done which was used 
to prepare a thermoplastic template for fabricating the 
trial denture. The existing dentition was not altered in any 
way other than rounding off  the sharp cusp tips of  lower 
canines to avoid stress concentration on the prosthesis. 
Auto‑polymerizing acrylic (pink and white) trial denture 
was fabricated with the template to confirm the vertical, 
centric, phonetics, and esthetics [Figure 5]. Shade selection 
for teeth was as per her age and skin tone.

Figure 1: Preoperative extraoral picture of the patient

Figure 2: Intraoral view of the maxilla and mandible and the occlusion

Figure 3: Orthopantomogram and the hand and wrist radiograph of 
the patient
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A long‑term interim prosthesis was required for this patient 
with adequate strength and repairability. The 3D printed 
monolithic denture in PMMA (NextDent, Netherlands) 
was conducive for the same. In the laboratory, the mounted 
models were scanned with the trial denture in place to 
maintain the occlusal plane as established intra‑orally. The 
design was done using the EXOCAD software (EXOCAD 
GmbH, Germany). The undercuts around the teeth were 
first blocked digitally followed by designing of  the final 
prosthesis [Figure 6].

Once satisfied with all parameters, the denture was 
printed [Figure 7]. The characterization of  the denture 
was done using visio.lign System (Bredent, Germany). The 
visio.paint was used for staining teeth, bond.align for bonding 
the various layers, and crea.lign for additional veneering 
layer which created a lifelike appearance of  teeth. Final 
curing was done using Lumamat 100 (Ivoclar Vivadent, 
Liechtenstein) in which curing light does not generate 
heat, thereby, the characterization was not lost [Figure 7].

During denture insertion, the fit of  the prostheses 
on the underlying teeth was assessed intraorally using 
Fit‑Checker (GC Corporation, Tokyo, Japan) to check for 
any premature contact or areas of  load concentration. 
This was followed by the assessment of  occlusion, 
phonetics, and esthetics [Figure 8]. Post insertion 
instructions were given to the patient and regular 
follow‑up advised. The patient easily adapted to the new 

denture and was able to masticate better. The clarity of  
speech improved in a week.

The maxillary denture retention at the 1‑month follow‑up 
was not as optimal as the mandibular denture. This was 
probably a result of  extensive digital block‑out during the 
denture fabrication. Auto‑polymerizing PMMA powder 
and liquid were added to the intaglio surface of  the denture 
and held in place on articulated model with adequately 
blocked undercuts.[8] The denture was retrieved, finished, 
polished, and checked in the patient. At the 2‑months 
follow‑up, she was satisfied with the denture [Figure 9].

DISCUSSION

PMMA or acrylic resin has been used for denture 
construction since 1937.[9] The innovative 3D printing 
technology has made possible the fabrication of  denture 
as monolith with improved mechanical properties. The 
absence of  interfaces in the prosthesis helps to improve 
fracture resistance.

The advantage of  this prosthesis is the increased fracture 
resistance when compared to conventional overlay denture 
even though it is lighter in weight. The newer materials 
available allow for better characterization of  the denture. 

Figure 4: Jaw relation record of the patient and face bow transfer 
recorded

Figure 5: Trial denture made with the thermoplastic template

Figure 6: Digital workflow of the case showing the scanning of the 
model and trial denture, blocking of undercuts and designing of the 
final denture

Figure 7: Characterization of the three‑dimensional printed denture 
with Visio.lign system
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In case of  any natural tooth movement due to growth 
spurt, the denture can be easily adjusted. The intaglio 
surface of  the denture can be trimmed to accommodate 
the movement of  teeth and relined with PMMA of  suitable 
shade after blocking the undercuts.[8] Being a digital file, it 
is also easy to reprint the same denture if  required. As it 
is a removable prosthesis, it will not restrict the growth of  
the patient.

Increase in incidence of  the dental caries is one of  the 
major disadvantages of  overdenture.[10] The patient was 
advised of  fluoridated toothpaste and regular follow‑up. 
The patient compliance may be compromised as young 
children need to be motivated to use a removable prosthesis. 
Specific to the technique employed, the main disadvantage 
was excessive block of  undercuts which compromised the 
retentiveness of  the maxillary denture. Hence it should be 
done judiciously.

This denture has greatly improved her mastication and 
the change in appearance has boosted her self‑confidence. 
In future, she plans to get an implant‑supported fixed 
prosthesis. Hence, it is recommended that in cases where 
early prosthetic reconstruction is essential, the aim should 
be to provide the patient with interim solutions which 
satisfy esthetic and functional requirements and avoid 
unnecessary damage to tissues. A long‑term follow‑up is 
required to establish the success of  this prosthesis.
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Figure 9: Comparison of the pre and postoperative views

Figure 8: Postoperative smile and occlusion of the patient
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