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Case Report

Rehabilitation of edentulous maxillary
arch with implant-assisted fixed
complete prosthesis using multi-unit
straight and angulated abutments
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ABSTRACT

In comparison to an edentate mandible, rehabilitation of a completely edentulous maxilla using osseointegrated implants
has always tested the ability of clinician and laboratory technician. Complex anatomy, as well as the biomechanical
limitations of the maxillary bone, resists the placement of implant in its ideal location. This article illustrates a two-stage
surgical and prosthetic management of edentulous maxilla opposing natural teeth using seven implants. This case report
highlights the advantages of multi-unit straight and angulated abutments, torqued onto the implants, over which a cast
titanium framework was made for fabrication of implant-assisted fixed complete dental prosthesis (FP-3 prostheses).

KEYWORDS: Edentulous maxilla, hybrid prostheses, multi-unit abutments

Introduction

The resorptive pattern in maxilla differs from that in the
mandible.!. Maxilla, in the anterior region, resorbs in
upward and backward direction, while in the posterior
region, it is upward and inward. An overall decrease in the
quantity of bone compounded by the presence of nasal fossa
in the anterior region and maxillary sinus in the posterior
region has demanded more attention for treatment planning
with osseointegrated implants in the completely edentulous
maxilla. Ideal implant placement in maxilla is more difficult
as compared to its mandibular counterpart.”

Cone beam computed tomography/cone beam volumetric
tomography (CBCT) scan can help clinicians to analyze
the labial cortical concavity in lateral incisor region, bone
adjacent to nasal fossa and maxillary sinus, paranasal
bony buttress in the canine region, and nasopalatine canal
three-dimensionally.®} Accurate measurement of distance,
area, and volume could be easily obtained using specific
CBCT images. This case report describes an approach for
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rehabilitation of completely edentulous maxilla by placing
seven implants planned using CBCT scan.

Evidence has shown that diverging or converging implant
angulations could be managed by multi-unit abutments
and abutment level impressions.[*”! In this case, multi-unit
straight and angulated abutments were screw tightened
after aligning them in best possible angulations. FP-3 fixed
prosthesis was planned with framework cast in titanium and
a wraparound® design of hybrid prosthesis.

Case Report

AS55-year-oldmalereported to the Department of Prosthodontics,
Government Dental College, Kottayam, Kerala, with a chief
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complaint of loose upper complete denture and excessive
thickness of denture flange in the upper lip region. Patient
desired for a fixed treatment option without an anterior flange.

Diagnostic and treatment planning phase

Intraoral clinical examination revealed ovoid edentulous
maxillary arch opposed by a full complement of natural
dentition. Bilateral labial cortical concavities were present in
lateral incisor region. Diagnostic casts articulated using old
denture showed edge-to-edge ridge relationship of the maxilla
with respect to opposing arch and 15 mm of crown height space.

Based on the interpretations of chief complaint, intraoral
examination, mounted diagnostic casts, and CBCT scan
(ProMax3DMid ProFace, Planmeca Inc., IL, USA)
[Figure 1], a treatment plan was developed to rehabilitate
the edentulous maxilla with seven implants and an
implant-assisted fixed complete prosthesis.

Surgical phase

A two-stage surgical protocol was followed. In the first stage,
seven implants (Adin Dental Implant System Ltd, Afula, Israel)
were placed, one each in canine, premolar, and first molar
region, bilaterally, and single implant in central incisor region to
counteract the cantilever forces from opposing natural dentition
[Figure 2]. The second stage surgery was planned 6 months
after the placement of implants. I-shaped incisions were given
on each implant site with labial and palatal horizontal incision
0.5-1.0 mm inside the border of implant followed by a vertical
incision in the middle of the implant [Figure 3]. Implants were
exposed; cover screws were removed, and healing abutment
placed without suturing the flap. Complete seating of healing
abutments was reassured, radiographically.

Prosthetic phase
After 2 weeks of healing period, healing abutments were
removed. Depending on the amount of correction required in

Figure 1: Three dimensional view of seven virtual implants planned in
edentulous maxilla using cone beam computed tomography (ProMax3DMid
ProFace, Planmeca Inc., IL, USA)

the angulation of implant, three angulated and four straight
multi-unit abutments (Transmucosal Abutments, Adin Dental
Implant System Ltd, Afula, Isracl) were selected. Appropriate
direction for each multi-unit abutment was established using
abutment holder and torqued to the implants intraorally
according to the manufacturer’s instruction [Figure 4]. Open
tray impression copings (Adin Dental Implant System Ltd,
Afula, Israel) specific to multi-unit abutments were placed
and tightened with screws.

Impression copings were splinted using worn-out dental burs.
Burs were sectioned using the metal cutting disk, such that the
length of bur was slightly longer than the distance between two
impression copings. A hemostat was used to hold the dental
bur on the impression copings and fixed with cyanoacrylate
adhesive (Fevi Kwik, Pidilite, Mumbai, Maharashtra, India).
A small amount of autopolymerizing resin (Pattern resin, GC
Corp, Tokyo, Japan) was mixed, applied to the junction of bur
and impression coping by brush-bead technique, and allowed
to set for 17 min [Figure 5]. An open tray impression was
made using medium viscosity addition silicone impression
material (Hydrorise Regular Body, Zhermack SpA, Italy).
Healing abutments were placed onto the multi-unit abutments.

After making the master cast, a verification jig was made
with pattern resin to confirm the accuracy of an impression.
Simultaneously, temporary denture base (Autopolymerizing
resin, DPI-RR, Cold Cure TM, DPI, India) was made
and secured to two of seven implants using titanium
cylinders (Adin Dental Implant System Ltd., Afula,
Israel) [Figure 6]. Over the secured denture base, one more
denture base was made with an occlusal rim to complete the
jaw relation and try in procedures.

Wax-up was performed on the titanium cylinders and a cast
titanium framework was fabricated [Figure 7]. The cast
titanium framework was tried into the patient’s mouth and
checked for passivity using Sheffield’s one-screw test and
screw resistance test.”) Maxillary denture teeth were waxed
with titanium framework and injection molding technique (SR
Ivocap High Impact, Ivoclar Vivadent, Schaan, Liechtenstein)
was used to complete the processing. The prosthesis was
finished, polished, and occlusion refined to achieve an equal
intensity of contacts on both sides. An implant-assisted fixed

Figure 2: Orthopantomogram immediately after placement of implants
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complete prosthesis was screw tightened to the multi-unit considered in the patients dissatisfied with conventional
abutments with insertion torque of 15 N/em according dentures, those who desire for fixed dental prostheses or as a
to the manufacturer’s recommendation. Screw channels prevention to further bone loss. It is justifiable to give more

were plugged with cotton and filled with autopolymerizing
resin (DPI-RR, Cold Cure TM, DPI, India) [Figure 8].

Discussion

de Albuquerque Junior et al." have suggested that maxillary
implant-assisted fixed/removable treatment should be

Figure 3: I-shaped incision to expose the implant cover screw during
second stage surgery

Figure 5: Open tray impression copings splinted using worn-out dental burs
and reinforced with autopolymerizing resin

. Figure 8: Implant-assisted fixed complete prosthesis screw tightened and
Figure 7: Cast titanium framework seated onto the multi-unit abutments openings sealed with autopolymerizing resin
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time for proper treatment planning in restoring the edentulous
maxilla to normal function, as well as re-establishing
esthetics and psychological health of the patient. CBCT scan
used in this case helped in placing more number of implants,
avoiding encroachment onto important anatomic structures.

Uncovering the implants during the second stage surgery
is conventionally done by a midcrestal incision.'"?l In
this case, I-shaped incisions!"¥) were given to avoid using
sutures, decrease the chair time. Small incision minimized
the probability of trauma and inflammatory reaction, thus
leading to an uneventful healing.[']

The use of multi-unit abutments has been shown to influence
the accuracy of implant impressions and thus the passive
fit of the final superstructure.l' Limited contact between
impression copings and multi-unit abutment decreases the
removal stress induced by implant angulations.'> An effort
has been made to describe the management of angulated
implants using multi-unit abutments.

The proposition of splint technique of implant impression
was based on the principle of connecting the impression
copings to achieve an accurate impression.!') Del’ Acqua
et al. attributed the accuracy of working cast to metal splinted
impression coping technique.l'” This article describes the
technique of splinting impression copings using worn-out
dental burs. Merits of this technique include rigid splinting
with metallic burs, minimal use of autopolymerizing resin to
decrease the chance of distortion as a result of polymerization
shrinkage, and ease of availability of worn-out dental burs in
a clinical setup.

A stable denture base needs to be fabricated over the
multi-unit abutments. In this case, titanium cylinders were
used to secure the temporary denture base for making
accurate jaw relation record and during try-in appointment.

Conclusion

In maxillary edentulous arches with complex resorption
pattern, it is difficult to place implants parallel to each
other. This case describes the management of such implants
with multi-unit abutments to restore the maxilla with an
implant-assisted fixed complete prosthesis.
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