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Abstract The success rate of implant therapy has
improved up to 90-95 %. This can be attributed to a
numerous factors namely proper case selection, improved
diagnostic and radiographic techniques, good softwares for
treatment planning, improved surgical equipments, good
surgical techniques and sophisticated implant design. The
cost of advanced diagnostic techniques and treatment
planning software can sometime limit them from being
used routinely. In such unfortunate situations, older tech-
nique of exposing the ridge and placing implants wherever
possible without regard for favorable implant position or
angulation is still being followed. This case report
describes prosthetic rehabilitation of a partially edentulous
patient who was abandoned by a general practitioner after
implant placement. Five implants had been placed in the
maxilla in prosthetically unfavorable positions and angu-
lations. Castable abutments were then used and a single bar
was cast. This bar was then incorporated in a FP3 type of a
fixed maxillary prosthesis opposing existing fixed partial
denture in the lower jaw. 1 year follow up shows stable
implants, healthy peri-implant tissue, minimal probing
depth and no radiographic evidence of pathology.
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Introduction

The success rate of implant therapy has improved up to
90-95 % [1, 2]. This can be attributed to a numerous
factors namely proper case selection [3], improved diag-
nostic and radiographic techniques [4], good softwares for
treatment planning, improved surgical equipments, good
surgical techniques and sophisticated implant design.
Computed tomographic images give accurate details about
height and width of underlying bone. With proper pros-
thetic planning prior to imaging, the bone dimensions in
proposed implant location can be determined. Feeding such
data to software can help create an accurate digital model
of the maxilla and mandible. Certain software [5] even
allows designing a virtual prosthesis and virtual implant
placement underneath. Thus favorable implant position and
angulation can be planned and the same can be achieved
with the help of a surgical template. Screw retained pros-
thesis that was fabricated prior to implant placement with
the help of CADCAM technology can then secured to the
implants to serve as a temporary prosthesis.

The cost of such diagnostic aids and surgical templates
make them impractical for use in all situations. The fol-
lowing is a case report of one such situation where none of
the diagnostic aids were used and five implants were placed
in the maxilla without regard for implant position or
angulation. A cast bar and an over-denture would con-
ventionally be used to manage such a challenging situation
and restore optimal function and esthetics. But the patients
demand for a fixed restoration complicates the treatment
plan. Screw retained acrylic prosthesis similar to the tem-
porary prosthesis made in association with CADCAM
technology could not be used in this situation. The flexure
of the acrylic prosthesis can cause overload of implants
with deleterious tilting and torqing forces as the implants
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have been placed in unfavorable location. The acrylic can
also fracture leading to failure of the restoration [6]. So a
cast bar was fabricated and incorporated into the acrylic
denture in order to eliminate deleterious forces and to
transfer occlusal forces evenly to all implants.

Case Report

A 37-year-old male patient was referred to the Department
of Prosthodontics, Madha dental college and Hospital,
Chennai, for prosthetic rehabilitation. A local general
practitioner had placed five EZ-Hitech implants in pros-
thetically unfavorable locations and angulations about
6 months earlier. Prosthetic rehabilitation became a chal-
lenge and the patient was referred. On examination his
maxillary jaw was partially edentulous with 18 and 28
being the remaining natural teeth. Five healing abutments
were visible in an otherwise healed maxillary ridge
(Fig. 1). The healing abutments approximately corre-
sponded to location of 11, 12, 13, 24 and 25. Orthopano-
graphic radiograph confirmed five implants in the said
locations.

Patient was given the option of an additional implant in
the 15 or 16 region in order to reduce the cantilever length
and to be able to fabricate a fixed prosthesis with favorable
load distribution. Patient turned down the option and
insisted on a fixed prosthesis supported by the existing five
implants.

Healing abutments were removed and impression posts
were attached and secured to the implants with abutment
screw. An open tray implant level impression [7] was
made. Impression was removed after loosening the abut-
ment screws, Implant analogues were fixed and Die stone
cast poured. Castable abutments were fixed to the implant
analogues in the cast (Fig. 2). A single bar was waxed up

Fig. 1 Preoperative

connecting all the Castable abutments. Sprue formers were
attached (Fig. 3) and the wax and was invested. Casting
procedure was carried out and the bar was cast with Nickel
Chromium alloy [8]. Divestment was done, casting
recovered, cleaned, sand blasted and trimmed.

Misfit of the casting due to casting shrinkage was
anticipated and so the casting was sectioned into five units.
Sections were made in the bar between 13 and 12 region,
12 and 11 region, 24 and 25 region and finally in the
midline. The five sections were secured on to the implants
in vivo with abutment screws and the precise seating of the
abutment was verified with the help of radiographs. On
confirming proper seating of the individual portions, the
sectioned regions were united with pattern resin. This was
then removed, invested and cast joined [9] to obtain a
single bar. The passive fit of the bar was once again veri-
fied in vivo (Fig. 4).

Base plate wax was attached over the bar to fabricate an
occlusal rim. Jaw relation was recorded after securing the
bar to the maxillary implants and then the maxillary cast
was oriented. The mandibular cast was then mounted on
Hanau articulator. Teeth arrangement was completed and
access holes were drilled in teeth 11, 12, 13, 24 and 25, in
order to be able to insert the abutment screw to secure the
bar to the implants. “Try in verification” was done after
securing the bar to the implants. The access holes were
then blocked with lab putty and the denture processed by
compression molding technique in such a way that the bar
was incorporated in the denture base. The processed den-
ture was recovered, trimmed and polished (Figs. 5, 6).

The labial flange of the denture was retained for aes-
thetics but the palatal flange was trimmed and modified to
provide access for the patient to perform routine oral

Fig. 2 Castable abutments secured to the implant analogues show the
unfavorable position and angulation
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Fig. 4 Fit of abutment bar after ‘Cast joining’

hygiene procedures. Denture was secured to the implants
with abutment screws and occlusion checked (Fig. 7). The
access holes were then sealed with composite resin and the
patient was scheduled for recall on alternate days for the
first 2 weeks to verify oral hygiene of the patient. Once the
oral hygiene practice of the patient was found to be satis-
factory and efficient, the patient was scheduled for a 6
monthly periodic recall appointment.

Discussion

Cement retained prosthesis was not an option because of
the unfavorable position and angulation of the implants.
Need for an economic screw retained prosthesis made an
acrylic prosthesis as the most appropriate prosthesis in this
situation. The cantilever length in the first quadrant is more
than that in the second quadrant because of the absence of
implant in the 15 or 16 regions. An acrylic prosthesis
would flex in this region resulting in deleterious forces
transferred to the implant in relation to 13. Fracture of
acrylic prosthesis has also been reported [6] especially in
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Fig. 6 Intaglio surface of prosthesis

Fig. 7 Occlusion of prosthesis

case of presence of cantilever. Reinforcing acrylic provi-
sional with a cast bar has been reported [10, 11] for use as
provisional or as interim fixed denture in full mouth
rehabitation, where fracture of provisional acrylic pros-
thesis is common. Reinforced provisional acrylic denture
leuted to milled abutments with the help of resin cement
has also been reported [12]. But the use of reinforced
acrylic denture as long-term implant supported prosthesis
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has not been reported. Conventionally metal-ceramic res-
toration along with gingival porcelain is considered as a
long-term restoration. But the incorporation of a cast bar in
the acrylic prosthesis improves rigidity and strength of the
prosthesis and so has been used here as a long term
prosthesis.

Summary

Five implants placed in partially edentulous maxilla with-
out prior planning became a challenge to prosthetically
rehabilitate. Castable abutments were used and they were
joined together in wax-up for a single bar. The bar was then
incorporated in an acrylic denture that can be secured to the
implants with abutment screws. Thus a fixed denture was
processed and secured in position.
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