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Abstract
Aim and background: To describe the treatment of a 55-year-old edentulous female 
patient using computer-aided design and computer-aided manufacturing (CAD/CAM)-
milled cobalt chromium (Co-Cr) frameworks infixed complete dentures (FCDs) with a 
recently introduced possibility of angling the screw channels up to 20 degrees.

Case report: Six months after implants placement, implant level impressions were taken 
from the mandibula and maxilla with individual trays using the open custom tray 
technique. The verification indexes for fixed complete dentures (FCDs) were fabricated 
with resin patterns. The master casts were scanned with an extraoral laser scanner and 
the frameworks were computerized and designed with reference to the verification 
indexes. The frameworks were fabricated from a Co-Cr alloy using the CAD/CAM-milled 
fabrication method and the tooth set-up was performed over each framework using 
prefabricated resin teeth. The FCDs were checked clinically and the prosthetic screws 
were tightened at the implant level without the interposition of an abutment.

Results: Screw-retained FCDs have been successfully utilized to rehabilitate completely 
edentulous ridges.

Conclusion: Connecting the superstructure to the implant using a screw, without the 
interposition of an abutment, may reduce inaccuracy in laboratory procedures and 
increase the aesthetic outcome.

Keywords: Edentulism; Dental implants; Fixed complete dentures; Dental implant-
superstructure connection.

Introduction
The use of fixed complete dentures (FCDs) in rehabilitation is gaining popularity 

among oral care professionals [1,2]. The concept of FCDs can be produced in 
different type designs. Normally made from various kinds of noble materials, FCDs 
can be generally defined as a denture, comprised of a substructure of metal covered 
with artificial teeth and gingiva-colored acrylic resin, screwed onto diverse implants. 
In other words, it is a fixed denture from the patient’s point of view, but it can be 
removed by a professional if necessary. FCDs can include a variable number of 
implants, although ideally the largest possible number should be used [3].
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FCDs have helped achieve a high quality of life among 
edentulous patients. They provide functional, esthetic, and 
psychological advantages, especially compared to 
conventional complete dentures [1,2]. Additionally, FCDs 
compensate for lost tissue in cases and ensure acceptable 
esthetics and occlusal morphology [4,5]. However, the use of 
FCD has also been associated with a number of mechanical, 
phonetic, and infectious–inflammatory complications.

One of the most critical goals in the prosthetic phase of 
implant treatment is the fabrication of passively fitting 
superstructures [6]. At present, superstructure fabrication 
techniques have inherent flaws that lead to geometric and/or 
dimensional misfit, such as prosthetic complications associated 
with screw-retained prostheses [7-9]. New manufacturing 
techniques are being developed to address superstructure 
compatibility issues. Computer-aided design and computer-
aided manufacturing (CAD/CAM)-milled systems have become 
the mainstream manufacturing technique of FCD frameworks 
or superstructures for dental implants [10].

FCDs can be connected to implant fixtures in two ways: 1) 
by placing a screw-retained abutment onto the dental implant 
and fixing it with the FCD retaining screw; and 2) by directly 
screwing the superstructure to the implant [11]. Angled screw-
retained abutment options can compensate for misaligned 
implants to a certain degree; however, in complex situations, 
angled abutments do not produce a natural-looking 
emergence and can thus adversely affect esthetics [11].

A systematic review has also identified some major 
problems with the FCDs [12]. Technical complications have 
been reported around 60–80% due to implant components 
and prosthetic superstructures, but fixture failure was reported 
in less than 1% of in vivo cases [12]. According to this review, 
the presence of additional components between the implant 
and the superstructure can complicate the system and thus 
increase the rate of medical complications.

One example of an FCD was introduced—namely, a CAD/
CAM-milled framework made of titanium or cobalt chromium 
(Co–Cr) alloy, with screw channels that can be individually 
aligned up to 20 degrees. The angulation allows the screw 
channels to be angled into the lingual side, making it possible 
to create multi-unit FCDs and achieve satisfactory esthetics at 
the same time. Additionally, this technology is compatible 
with various implant systems [11].

Few case reports or clinical studies have included milled 
Co-Cr screw-retained frameworks. This report describes the 
management of an edentulous patient using a milled Co-Cr 
FCD built on an implant system.

Case Report
A 55-year-old woman whose remaining teeth were 

deemed hopeless due to severe chronic periodontal disease 
agreed to undergo maxilla mandibular rehabilitation (Figures 
1 and 2). The patient chose to be treated with FCDs on four to 
six dental implants. Other treatment options were offered to 
her included maxillary and mandibular complete dentures 
and implant-supported over dentures.

Figure 1. Preoperative intraoral view.

Figure 2. Preoperative panoramic radiograph.

Following extraction of the remaining teeth, four implants 
(Bio Horizons Implant Systems Inc, Birmingham, AL, USA) 
were placed in the maxilla and six implants (Bio Horizons 
Implant Systems Inc, Birmingham, AL, USA) were placed in the 
mandibula following the extraction of teeth at the same 
appointment (Figure 3) under general anesthesia. No graft 
application or other advanced surgical procedures were 
performed during surgery. After an osseointegration period 
of 6 months without functional loading and with the implants 
submerged at the sub gingival level, the second stage of the 
surgery was performed under local anesthesia; the closure 
screws were removed and healing abutments were placed.

Figure 3. Postoperative panoramic radiograph with implants.
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The prosthodontic treatment protocol was initiated two 
weeks later, after the soft tissue had healed. The healing 
abutments were removed and impression copings were 
placed. The transfer copings were splinted with pattern resin 
before the impressions were taken. Implant-level impressions 
were then made using the open custom tray technique, with 
individual trays and A-silicone (Variotime, Kulzer GmbH, 
Hanau, Germany), and implant analogs were connected to the 
copings in the polymerized impressions. Soft tissue moulage 
gingival replication material (Soft tissue Moulage TM, Kerr 
Orange, CA, USA) was placed into the impression to mimic 
the maxilla and mandibula. Soft tissue working models were 
fabricated with type-III dental stone (Moldano, Kulzer GmbH, 
Hanau, Germany).

The centric relation records were generated with record 
bases, occlusal rims, and inter occlusal bite registration 
material; the occlusal vertical dimension was fixed. Esthetic 
and phonetic factors were considered when establishing the 
position of the maxilla mandibular anterior teeth. The 
verification indexes for FCDs were fabricated with resin 
patterns, which had in turn been made using a diagnostic 
denture wax-up as a guide. The indexes were tried intra orally 
to confirm the integrity of the master cast (Figure 4).

Figure 4. Intraoral image of a resin pattern, fabricated with specific contours 
by a dental laboratory technician, in preparation for CAD/CAM-milled 

framework.

The master casts were scanned with an extra oral laser 
scanner (3Shape, Kulzer GmbH, Hanau, Germany) and the 
FCD frame works were computerized and designed with 
reference to the verification indexes. The frameworks were 
fabricated in the dental laboratory from a Co-Cr alloy using 
the CAD/CAM-milled fabrication method. They were checked 
intra orally, as well as on the master model, to confirm that 
they were passively seated over the implants (Figure 5). The 
clinician checked the adjustment of the frameworks by means 
of selective pressure, the single-screw test, and panoramic 
radiograph (Figure 6). The tooth set-up was performed over 
each FCD framework using prefabricated resin teeth (Vitapan, 
H Rauter GmbH & Co, Bad Sackingen, Germany). The centric 
relation, occlusal plane, vertical dimension of occlusion, and 
phonetics were evaluated clinically; and the midline was 
verified. The patient’s acceptance of the esthetics was 
obtained at the trial insertion appointments.

Figure 5. Metal framework evaluation on master model and the screw can 
be screwed in at angles up to 20 degrees.

Figure 6. Panoramic view of the fit of the framework’s maxilla and mandible.

The FCDs were constructed in the dental laboratory using 
heat-curing acrylic resin, and adjusted to maintain occlusal point 
contacts in centric relation, canine guidance for lateral excursions, 
and anterior guidance for protrusion. Before finalizing the 
process, the FCDs were checked clinically for final fit between the 
denture base and mucosa, as well as esthetics, phonetics, 
occlusal relation, and stability. The prosthetic screws were 
tightened according to the manufacturer’s recommendations, 
and access holes were sealed with a Teflon band and a composite 
resin (Filtek Z250, 3M ESPE, St Paul, MN, USA) (Figure 7). The 
patient received verbal and visual explanations on how to use, 
clean, and maintain her dentures, as well as essential instructions 
in a written form.

Figure 7. Intraoral views of finished screw-retained hybrid dentures.
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At the 6th and 12th month’s follow-up, the patient reported 
that her denture looked good and her speech was improved. 
During this period, the oral hygiene of patient remained 
satisfactory and the ability to chew of patient had improved. 
Radiographically, crestal bone level around the implants 
exhibited bone loss within normal limits.

Discussion and Clinical Significance
The selection of a connection method for the final restoration 

to the implant is a critical decision for using FCDs [13,14]. The 
current consensus is that screw-retained and cement-retained 
fixations are both clinically acceptable methods, and neither is 
more advantageous than the other [15-17]. The main advantage 
of screw retention is retrievability; however, off-axial implant 
positioning may result in the labial or buccal emergence of 
unsightly screw access holes. Additionally, depending on implant 
placement, especially in the anterior regions, the neck of the 
angled abutment may be visible under the superstructure. This 
affects esthetics and precludes the correct formation of the FCD 
emergence profile.

Implant location and implant-abutment connection are key 
factors to prevent screw-related failures [18,19]. Errors in the 
multiple steps during the fabricating an implant-supported fixed 
dentures [20-22], the type of the materials used in production 
[23,24], and surface irregularities of the part of implants 
[19,23,25], are some of the reasons of the screw loosening. In 
efforts to overcome the limitations of conventional methods, 
CAD/CAM systems that feature various ways of producing a 
dental prosthesis have been introduced.

The mechanical characteristics of FCDs have not been 
sufficiently explored, especially when restorations are connected 
directly to dental implants without any abutment. However, 
researchers expect large stresses in the screw and connection 
area to cause deformation, which may affect the mechanical 
properties of these restorations. Dittmer et al. [11] evaluated the 
effects of artificial aging on the load-bearing capacity of three 
implants-supported titanium frameworks using a cyclic 
mechanical loading test. No screw loosening or structure failure 
was reported during the cyclic mechanical loading; they suggest 
that this may be due to the passivity of the CAD/CAM-milled 
system. In contrast, Eliasson et al. [26] reports that this system is 
clinically acceptable without passive fit.

A clinical significance of the presented case is that the 
concept involves direct screw retention at the implant level 
without the interposition of an abutment, in addition to a 
milled or sintered implant bar with screw channels angled up 
to 20 degrees. This concept makes use of a straightforward 
technology that can reduce inaccuracy in laboratory 
procedures; and the type of denture makes it possible to 
realize FCDs on four or six implants with little effort and 
without using expensive abutments or precious alloys.

Conclusion
This clinical report documents the esthetic and functional 

rehabilitation of a patient through the use of implant-

supported FCDs. The main limitation of this case report is that 
it presents the treatment of only one patient; therefore, the 
results herein may not be generalizable to other cases. 
However, this denture type does make it possible to realize 
FCDs on four or six implants, with little effort and without 
using expensive abutments or costly precious alloys.
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