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e N
Abstract

The ramifications of tooth loss after obturator fabrication can present a challenging situation in which there are limited
viable solutions. This challenge is only amplified by poor masticatory ability, a change in phonetics, and esthetic concerns
that can negatively affect a patient’s psychological and social wellbeing. Replacement of a missing tooth can be
accomplished through fixed, repairing or refabricating the removable obturator prosthesis. Although fixed options tend to
be the choice of treatment, removable prosthetics can often be the treatment of choice when the edentulous area is too long,
surgery is not an option for implants, or a patient’s finances or desires necessitate an alternative to fixed prosthodontics.
This article introduces a novel technique to add a tooth to a metal framework obturator utilizing CAD/CAM technology.
A patient presented to a prosthodontic practice with a maxillary obturator and a missing maxillary central incisor. The
obturator was well-fitting, and the patient was highly satisfied with the obturator but wanted to replace his missing maxillary
central incisor which was lost due to loss of periodontal support. An abutment was designed and cast in ticonium; it was
then soldered to the metal framework. A lithium disilicate ceramic crown was milled and cemented to the abutment to
replace the missing tooth.
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Abbreviations: FDP: Fixed Dental Prostheses, EOS: Extraoral Scanner, RDP: Removable Partial Dentures

. /
Introduction recognize the complexity of treating patients with these
Maxillary defects resulting from resection due to cancer, debilitating defects, especially when the goal is to restore the

trauma induced reconstruction, or developmental anomalies patient to their pre-resected form.

play an enormous impact on a patient’s function, esthetics The process of fabricating an obturator includes an initial

and psychosocial health. Maxillofacial prosthodontists impression of the maxilla and defect which will be used for
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the construction of a custom tray. The custom tray is used to
make a final impression which will be used for the fabrication
of the definitive obturator. Even after the delivery of the
obturator numerous adjustments can be required for
perfecting the fit and increasing the patient’s comfort and
functional occlusion. Once adjustments are completed and the
patient is satisfied, the loss of a tooth can be devastating.
According to the glossary of prosthodontic term partial
edentulism is defined as: a dental condition where a person
has lost one or more teeth, but not all of them [1]. The loss of
a tooth generally occurs due to several factors to include
caries, periodontal disease, trauma, and neoplastic cystic
lesions [2,3]. The main reason for tooth loss continues to be
untreated caries, while periodontal disease is the second
leading cause of tooth loss [3-5]. Although the rate of tooth
loss is decreasing, the overall number of patients who are
partially dentate is increasing due to an increase in life
expectancy and a rise in the number of elderly patients [6].
Campell et al. estimated that the number of partially dentate
in the United Stated could rise to over 200 million by 2030
[6]. Patients with maxillary defects are not exempt from tooth
loss and are in fact more likely to lose teeth at an accelerated
rate especially those with a history of radiation therapy [7].
Patients often require replacement of missing teeth to
improve mastication, esthetics, and phonetics, and to prevent
drifting or supra-eruption of remaining teeth [6]. Treatment
options to replace missing teeth can be divided into two
categories: fixed dental prostheses (FDPs) and removable
dental prostheses (obturators). Both fixed and removable
prostheses can be tooth borne or implant supported. Fixed and
removable prostheses offer their own distinct advantages and
disadvantages. However, removable prostheses are generally
considered a less expensive option, facilitate easier hygiene,
and overcome the surgical and biomechanical issues of dental
implants [6]. In the case of the patient’s with maxillary
defects the etiology will influence the treatment plan and
obturators are often the first line of treatment when replacing
lost hard and soft tissue, long edentulous spans, improving
masticatory function, stabilizing occlusal relationships, and
providing support for orofacial structures to improve esthetics
[8-10]. Removable partials dentures and obturators can be

fabricated 3 different ways: a metal framework, flexible

partial, or an acrylic based [10]. Obturators include clasps
made of out cobalt chromium, titanium, or plastic to increase
stability and retention of the partial [10].

Removable denture prostheses offer patients a reliable
treatment option to replace missing teeth when fixed
prosthodontics are not an option due to abutment teeth
condition, the length of the edentulous space, loss of hard and
soft tissues, finances, medical concerns that make surgery
unfavorable, or for obturators when surgical closure of the
defect is not possible. Once an obturator is delivered patient
satisfaction of the obturator can be negatively affected if
additional teeth are lost. If an abutment tooth is lost, the
obturator usually needs to be redesigned and remade, if a non-
abutment tooth is lost it can be challenging to replace the
missing tooth. This situation can require that the obturator
needs to be remade if the patient wants to replace the lost
tooth. This technique article describes a way to replace a tooth
on an obturator metal framework by creating a custom
abutment that is soldered onto the obturator framework, then

a ceramic crown is milled and cemented to the abutment.

Materials And Methods

Case

A 56-year-old male presented to a prosthodontic practice with
an existing maxillary cast metal framework obturator. The
current prosthesis restored the patient’s left maxillary
posterior teeth and obturated the resected section of the
patient’s palate which was lost due to oral cancer 15 years
prior. The patient recently underwent removal of a single
maxillary incisor (#9) due to loss of periodontal support and
mobility. The existing obturator was well designed and
provided the necessary retention, stability and support
required for restoring the missing posterior segment, yet the
missing tooth was not replaced (Fig. 1). The patient wanted
to replace his missing maxillary central incisor; however, he
did not want to replace his obturator which was only a year

old.
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Figure 1: Pre- treatment frontal MIP with obturator.

Due to the reflective properties of the metal base obturator,
an alginate impression was made of the obturator in the
patient’s mouth. After the impression set, the impression and
the patient’s obturator were removed and poured in type IV
dental stone while still combined After a retentive groove,
palatal to site #9, was created in the RPD framework, the
existing obturator and fabricated cast were coated with
scanning spray (Scanspray, Renfert, USA) and scanned using
an extraoral scanner (EOS) (inEos X5, Dentsply Sirona,
USA). Digital scan of the opposing arch, and a buccal bite
registration were also obtained using the same EOS. A
custom abutment was designed in CAD software (Exocad),
milled from wax, and cast in ticonium. Once the abutment

was divested, it was seated into the retentive groove created

in the framework and laser welded into place using an
AlphaLaser ALP50 (Figs. 2 and 3).

Once the ticonium abutment was welded to the framework,
the framework and opposing arch were again scanned. A
lithium disilicate crown (e.max, Lithium Disilicate, Ivoclar
Vivadent, Liechtenstein) was designed and milled using
CAD/CAM technology (Primescan and Primemill, Dentsply
Sirona, USA). The crown was crystallized, polished, stained
and glazed using MIYO (Jensen, USA). The crown was then
cemented to the obturator abutment using a resin cement
(Multilink Hybrid Abutment cement, Ivoclar Vivadent,
Liechtenstein) (Fig. 4). The obturator was delivered to the
patient, and the patient left happy to have the missing tooth
replaced without having to endure the process of refabricating

the obturator (Figs. 5 and 6).

Figure 2: Soldered abutment on obturator framework.
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Figure 3: Soldered maxillary central incisor abutment on obturator in the mouth.

Figure 5: Added maxillary central incisor to maxillary obturator frontal MIP.
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Figure 6: Frontal smile photograph of patient with maxillary obturator and new maxillary central incisor added to obturator.

Discussion

Tooth loss is a major health problem facing a significant
portion of the population resulting in not only esthetic and
functional concerns, but a decrease in the overall quality of
life [11]. Prosthodontics can help replace missing teeth
through fixed or removable prosthetics, which increase
esthetics, enhances mastication and speech, and improves the
psychological and social well-being of patients. Fixed
prosthodontics are often the preferred treatment option for
patients; however, every partially dentate patient is not a
candidate for fixed prosthodontics especially in maxillofacial
prosthodontics. Often removable prosthodontics is the
treatment of choice when edentulous spans are too long, hard
and soft tissue have been lost, surgery isn’t an option due to
financial or medical concerns, or when facial structures need
support that fixed prosthodontics isn’t able to provide [10].

Removable partial dentures (RDPs) tend to have good
satisfaction rates with reports suggesting satisfaction rates
between 50-81% [10]. The patient’s satisfaction of their
experience with RDPS tends to be based off of several factors
to include: patient attitude prior to RDP treatment, gender,
age, past experience with removable prosthetics, education
provided by the dentist, and fabrication design of the partial
denture [12-14]. When looking at the RDP itself the following
factors play a significant role in the overall satisfaction of the
prosthesis: number of missing teeth and Kennedy

classification, arch where prosthesis is replacing teeth, type

of obturator RDP (acrylic vs metal-based vs flexible),
attachments, and number of clasps [10,15-17].

Patients who are satisfied with their removable prosthesis
tend to have positive effects from the replacement of their
missing teeth. Socially and psychologically the prosthesis
replaces what was lost and allows the patient to smile and talk
without the fear of being embarrassed from lost teeth [18].
Asides from the psychological and social benefits of
removable prostheses mastication is improved which
improves dietary intake and overall nutritional and health
status [19]. Once a patient has a prosthesis that fits well, is
comfortable, improves mastication, speech, and esthetics it
can be challenging for the patient to let go of the prosthesis
and start new. Finances might affect the ability of the patient
to get a new prosthesis especially in a short period.

This article demonstrates a technique that allows a dentist to
add a tooth to a metal framework obturator when a tooth must
be extracted, allowing the patient to keep the prosthesis they
are satisfied with and lowering the financial burden when
additional teeth are lost. This technique is for a well-fitting,
well adapted prosthesis with good retention and stability. If
the prosthesis has poor stability and retention and/or is ill
fitting or is damaged anyway that requires it to be remade this
technique should not be used to add a tooth. When the partial
is no longer clinically acceptable, the partial denture or
obturator should be remade and the reasons for doing so

should be explained to the patient carefully. This technique
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also will not replace the loss of an abutment tooth that was
used for clasping. Careful examination of the prosthesis and
intraoral tissue to ensure a clinical acceptable prosthesis is
required before proceeding with a technique as described in

this article.

Summary

This case report provides a novel technique that aims to
lengthen the lifespan of a well-fitting obturator or RDP where
a patient lost a tooth and would like it to be replaced by an
existing prosthesis. The technique uses CAD/CAM
technology to design an abutment that is soldered to the metal
obturator framework, a crown is the milled and cemented to
the abutment. This allows the patient to retain a prosthesis
they are satisfied with, while also fixing an esthetic or
functional concern caused by loss of tooth.
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