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Abstract: Digital technology has tremendously impacted implant dentistry and particularly the production of

full-arch reconstructions. The use of digital methods to fabricate removable and fixed complete dental prosthe-

ses with implants offers many benefits, yet for some clinicians a hybrid method that combines analog and digital

techniques for full-arch restorations may be beneficial. This article describes a combination analog-digital method

that utilizes the patient’s existing removable prosthesis to guide fabrication of a fixed full-arch restoration us-

ing a novel stud-style abutment system with a contemporary housing and insert combination.

igital workflows for the fabrication of fixed single and
tooth- or implant-supported multi-unit restorations
have evolved substantially over the past few years and
become relatively common in dental practice. Rapid
proliferation of optical scanning technology, such
as intraoral scanners, and affordable manufacturing methodolo-
gies, like chairside milling and 3-dimensional (3D) printing, have
facilitated this transformation. Some clinicians advocate intraoral
scanning because it yields a high level of reliability for clinical prac-
tice, and many of the newer technologies have enhanced usability.

The growth and penetration of digital dentistry has tremen-
dously impacted clinicians who focus their practice on implant
dentistry, especially full-arch reconstructions. Many clinicians
are often first introduced to digital production methods when
preparing patients for template-driven guided surgical applica-
tions for single tooth restorations.?* As the clinician becomes more
comfortable with digital production methods for these simpler
restorations, many are inclined to expand into more complex full-
arch restorations.”® Full-arch restorations have challenges beyond
single-unit restorations, as the tolerances of fit of restorations with

Fig 1. Patient presented wearing soft relined immediate dentures. Fig 2. LOCATOR implants were in the mandibular arch with stud-style
(LOCATOR) abutments.
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more than two units are substantially higher and more difficult
to achieve than those of single-unit restorations.”’® The path for
fabricating fixed full-arch restorations is typically more challeng-
ing than that of other restorations.

Prosthetic reconstruction of fixed full-arch restorations should
begin with the restorative plan in mind prior to executing the sur-
gical route. Fundamental full-arch diagnosis and treatment plan-
ning is often rooted in knowledge of methods of complete denture
construction."'? Tooth position, esthetics, vertical dimension, and
occlusal relationships are key fundamental mechanisms that must
be understood in order to properly evaluate a removable or fixed
full-arch prosthesis.

A Conventional /Digital Hybrid Approach

The use of digital methods to fabricate removable and fixed com-
plete dental prostheses with implants can result in reduced labo-
ratory and clinical costs, less frequent clinical appointments for

the patient, and a potentially lower overall burden on edentulous

patients.’®* The transformation of the production of removable

restorations from analog methods to digital ones, however, pres-
ents unique challenges as the reliability of computer-aided design/
computer-aided manufacturing (CAD/CAM) methods for fabrica-
tion of these restorations is less known.” While some benefits are

clear, they often are contrasted with the increasing complexity of
software design, technology that is unfamiliar to some, a learning

Fig 3. Scan bodies were placed onto the abutments; cheek retractors were used to control soft tissues. Fig 4. An optical scan of the scan bod-
ies and edentulous arch was captured with an intraoral scanner. Fig 5. The optical scan of the mandibular arch was processed and sent to the
laboratory. Scan bodies were removed from the abutments and set aside. Fig 6. The mandibular prosthesis was air-dried, and light-body PVS was
applied to its intaglio surface. Fig 7. The mandibular prosthesis was placed onto the edentulous ridge, and the patient was instructed to close
lightly into occlusion. Border molding procedures were performed. Fig 8. After complete polymerization, the prosthesis was optically scanned
360 degrees capturing the soft tissue and teeth in one image.
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Fig 11.

Fig 9. The opposing arch was optically scanned, and an optical scan of
the teeth in occlusion was captured. Fig 10. A technician superimposed
the scan of the arch with scan bodies onto the scan of the relined den-
ture using a dental laboratory software. Fig 11. A new prosthesis was
designed with a fixed full-arch prosthesis design, which included short
borders, thickened lingual slope, and full occlusion. The prosthesis was
milled in monolithic PMMA using a laboratory milling machine.

curve, and the unknown longevity of materials used in restorations
produced via additive manufacturing methods. As aresult, a hybrid
method of combining analog and digital techniques for full-arch
restorations may be beneficial.'*1¢18 This combination permits the
clinician and technician to merge classic analog denture method-
ology with newer digital optical scanning methods, leveraging the
best of each while minimizing the limitations of each.
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Traditional full-arch fixed restorations utilize screw-receiving
abutments, metal frameworks that firmly attach to the abutments
with prosthetic screws, and a prosthesis that has access holes through
the occlusal aspect of the restoration. While this remains a prevalent
restorative design style, limitations in fabricating restorations in this
manner must be considered. These include the requirement for ample
prosthetic space, screw channels that may be thin and lead to a weak
area of the restoration, and the need for a high degree of technical

skill.” Overdenture restora-
tions that use stud-style abut-
‘ ‘ ments, such as LOCATOR"
(Zest Dental Solutions, zest-
dent.com), are a popular re-

The gI‘OWth and movable restorative option
penetration of because they require less
di glt al denti StI'y prosthetic space and enable
simplicity of prosthetic fit.
has tremendously The use of stud-style
impacted clinicians abutments historically has
who focus their been limited to restoring
pra ctice on patients with removable res-
. . torations. A novel abutment
lmplant dentlStrY’ system that utilizes a stud-
especially full-arch style abutment tradition-
reconstructions. ally used for overdentures
has been adapted to permit
| restoring using a fixed de-

sign without the need for a
separate abutment. This article aims to describe a combination
analog-digital method that utilizes the patient’s existing removable
prosthesis to guide fabrication of a fixed full-arch restoration using
anovel stud-style abutment system with a contemporary housing
and insert combination.

Clinical Case

A 65-year-old male patient presented with existing immediate
dentures with a soft reline in the mandibular prosthesis, which had
been placed on the day of extractions (Figure 1). The patient had
dental implants (LOCATOR Implants, Zest Dental Solutions) and
LOCATOR abutments placed in approximately the Nos. 18, 21, 23,
26, 28, and 31 positions (Figure 2).

Scan bodies were placed onto each abutment (Figure 3). An
intraoral scanner (TRIOS 3, 3Shape, 3shape.com) was used to
capture an optical impression of the mandibular arch (Figure 4
and Figure 5). The mandibular prosthesis was air-dried, and light-
body polyvinyl siloxane (PVS) impression material (First Quarter™
Light Body, Zest Dental Solutions) was placed onto the intaglio
surface of the prosthesis and the edentulous ridge (Figure 6). The
patient was instructed to close into occlusion, and border molding
procedures were then performed (Figure 7).

After complete polymerization, the prosthesis was removed and
a 360-degree wraparound optical impression of the mandibular
prosthesis was captured using the aforementioned intraoral scan-
ner (Figure 8). A scan of the opposing dentition was also captured,
followed by a scan of the prostheses in occlusion (Figure 9). The two
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sets of optical scan files—ie, the intraoral mandibular arch with scan
bodies and the mandibular prosthesis scanned 360 degrees in occlu-
sion with the opposing prosthesis—were both sent to the laboratory.

Usinglaboratory software (Dental System, 3Shape), a technician
superimposed the scan of the scan bodies onto the scan of the relined
denture using fiduciary alignment markers that represented similar
soft-tissue markers present between each scan (Figure 10). A new
prosthesis was digitally designed using the relined denture as a guide
for the anatomical tooth position and shape of the prosthesis (Figure
11). Because the new prosthesis was designed as a fixed prosthesis,
the flanges and borders were adapted to be shorter than the den-
ture and the lingual slope was designed with more thickness. The
design file was imported into a milling machine (R5, VHF Inc., vhf.
com) and the prosthesis was milled using polymethyl methacrylate
(PMMA) (Ivotion™, Ivoclar, ivoclar.com).

The patient returned, and housings with processing inserts
for a novel fixed full-arch restoration (LOCATOR FIXED™, Zest
Dental Solutions) were placed onto each abutment. Composite
resin (CHAIRSIDE' Attachment Processing Material, Zest Dental
Solutions) was injected into the prepared recesses of the intaglio
surface of the prosthesis, and the prosthesis was seated onto the
arch using gentle pressure. The patient was instructed to close into
light occlusion and hold until polymerization of the material. After
polymerization, the prosthesis was removed and inspected, ensur-
ing all housings were properly attached (Figure 12). The processing
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inserts were removed, and definitive inserts (FIXED Inserts, Zest
Dental Solutions) were placed (Figure 13). The prosthesis was seated
onto the abutments (Figure 14). The patient was extremely pleased
with the final appearance and comfort of the prosthesis (Figure 15).

Concluding Comments

Fabrication of traditional screw-retained full-arch fixed restora-
tions requires technically demanding procedures, with four to six

clinical and laboratory procedures often needed prior to finalizing

the prosthesis. In this case report, a patient was treated with a

novel fixed abutment system utilizing an analog-digital hybrid

process that involved using traditional impression material in-
side the patient’s existing prosthesis and combining optical scans

of the prosthesis and scan bodies from the intraoral abutment

positions. This expedited method was made possible through the

ability to digitally fuse multiple optical scans in the software and

design the new prosthesis from the reline impression. Addition-
ally, during prosthesis placement, composite resin was used to

attach housings chairside to provide a passive-fitting full-arch

prosthesis, which would not have been possible with traditional

screw-retained restorations.

DISCLOSURE

Dr. Scherer is Chief Clinical Officer at Zest Dental Solutions.

Fig 12. Processing housings were placed onto the abutments and the
prosthesis was tried in. Composite resin was used to pick-up the hous-
ings. Fig 13. The processing inserts were changed to a novel snap-in
fixed insert. Fig 14. The prosthesis was placed onto the abutments
and snapped into place. Complete adaptation of the prosthesis was
ensured. Fig 15. Retracted view of the final prosthesis.
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