
OFFSHORING AND DENTAL TECHNOLOGY

Offshoring, the relocation of business processes from one country
to another, can involve any area of business—production, manu-
facturing, or service related. According to Wikipedia, “The eco-
nomic logic is to reduce costs. If some people can use some of
their skills more cheaply than others, those people have the comparative advantage. The idea is
that countries should freely trade the items that cost the least for them to produce.”
Having had the opportunity to collaborate with dental laboratories overseas on numerous occa-

sions over the years, I can say that none of the cases so shared ever fell under this umbrella. With-
out exception, I paid a premium to collaborate with colleagues and send work overseas; cost
reduction was not the objective.
Nonetheless, offshoring is a charged topic on almost any level. Even some of those who whole-

heartedy support the concept of free trade argue that some primary beneficiaries of offshoring are
countries whose government is manipulating the currency—keeping it at a subpar value in com-
parison to the origin country’s currency, thus providing it with an unfair advantage. Others would
argue that even if such practices exist, offshoring has not increased the unemployment rate, at
least not in the case of the United States.
In the absence of solid data, the extent of offshoring in dental technology remains unknown;

however, there is little doubt that it has become common practice in recent years. In some in-
stances, an allegedly local business is no more than a receiving desk to a complete offshore opera-
tion. But my intention here is not to provide a personal opinion of this practice; rather, I would like
to highlight some of the dilemmas surrounding the issue.
First, it is clear that the practice of offshoring is done to reduce cost. This being the case, is

there any proof that the reduced cost associated with offshoring has ever reached the patient, or
has it just benefited lab owners and/or practitioners? After all, even prior to offshoring, the cost of
laboratory work in the US in terms of the overall charge to the patient was reasonable compared
to Western Europe.
Second, organized dentistry in the US has been voicing a looming concern over the future avail-

ability of highly skilled dental technicians. Task forces addressing this issue have been in place, but
it appears that in some instances the focus was mainly on providing proper and affordable training
opportunities for prospective candidates. The bigger picture, in my opinion, is somewhat different.
Dentistry has seen a constant increase in quality candidates. This is not only because of the deep
desire young people have to maintain and restore the dentition of their fellow human beings; it is
also the knowledge that a good, and well-deserved, compensation is part of the deal. Why would
a young person who shows preliminary interest in dental technology apply to a school, good and
affordable as it may be, if the financial prospect is uncertain?
Offshoring is not about right or wrong, but there is a clear dichotomy that dentists must recog-

nize. Even with best intentions in mind, devoting time and energy to preservation of the dental
technology profession is no more than an empty gesture if while doing so you are wrapping your
next laboratory case to be shipped offshore.
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MEHRHOF/NELSON

CLINICAL AND TECHNICAL
PROCEDURES
Many patients present with esthetically and function-
ally insufficient restorations. After the surgical phase is
carried out, an open-tray impression and interocclusal
record should be taken, and a wax try-in should be
used to fabricate a provisional implant-retained
restoration. The wax try-in is also used to define the
soft tissue architecture around the implant (Fig 9), al-
lowing soft tissue formation during the provisional
phase (Figs 10 and 11). During this phase, any correc-
tions necessary should be carried out to obtain per-
fect esthetics and function while ensuring adequate
oral hygiene (Fig 12). The provisional is then used as
a template to fabricate the definitive restoration.

A duplicate of the provisional restoration is
made using polyurethane resin (Alpa-Pur, Alpina,
Munich, Germany). The duplicate is accurately
repositioned on the implant analogs of the master
cast (type IV gypsum, Unibase 300, Dentona, Dort-
mund, Germany) (Fig 13), and then used to fabri-
cate silicone matrices (Sil-Tech, Ivoclar Vivadent,
Schaan, Lichtenstein), which ensure correct dimen-
sioning of the definitive restoration.

Individually fabricated primary units cast in high-
gold casting alloy (Orplid CF, Hafner, Pforzheim,
Germany) are milled parallel in the lower third and
with a 2-degree angle in the upper two thirds to
ensure easy incorporation (Fig 14). These primary
units are then prepared for electroforming (Fig 15).
The abutments are spray-coated with a thin layer

10

9

11

Fig 9 The wax try-in is vertically
screwed to ensure a secure seat for the
bite registration.

Fig 10 The outline of the wax try-in
guides the soft tissue contouring on
the cast (gray line).

Fig 11 A perfect emergence profile is
essential for a successful fixed restora-
tion in the edentulous patient.

Fig 12 One prerequisite of an implant-retained pros-
thesis is the ability to perform proper oral hygiene. This
can be evaluated during the provisional phase.

Fig 13 Polyurethane is used to fabricate a duplicate of
the provisional restoration since it shows a high dimen-
sional stability over time.
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Implant-Supported Fixed Restoration Based on Electroforming

of silver lacquer and placed in a fully automated
electroplater (HF Vario Plus, Hafner).

Correct seating of the electroformed copings
on the primary units must be verified intraorally.
With the use of autopolymerizing composite resin
(Pattern Resin, GC, Tokyo, Japan), the copings are
collected with a prefabricated pick-up tray made
from light-curing composite resin (Individulux,
Voco, Cuxhaven, Germany) (Fig 16). This step is
necessary to ensure the precision of fit of the su-
perstructure, since it defines the position in which
the coping is glued to the tertiary structure in the
dental laboratory.

Next, the primary units are connected to implant
analogs and accurately positioned into the splinted
electroformed copings to fabricate a new gypsum
cast (Unibase 300, Dentona). This cast is used for
the waxing of the tertiary structure (Fig 17).

Investing (GC Investment, GC) and casting are
then carried out. The framework was cast in one
piece from high-gold alloy (V-Classic, Metalor,
Stuttgart, Germany) (Figs 18 and 19). The space
between the copings and framework that results
from casting-related deformation accommodates
the self-curing luting agent.

Fig 18 Cooling fins are added to control the solidifica-
tion process.

Fig 19 The separated and half-filled sprues indicate suf-
ficient additional metal inflow and minimal distortional
forces during cooling.

Fig 16 The electroformed copings with a duplicate of
the provisional restoration allow reexamination of the
vertical dimension of occlusion and tooth position.

Fig 17 The tertiary structure is waxed on a second
cast.

Fig 14 For optimal tissue contouring, indi-
vidually fabricated abutments were used.

Fig 15 By galvanizing gold directly onto the
abutment, a high level of precision is achieved.
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DUARTE ET AL

ramics are less translucent than their silica-based
counterparts.34 To improve light transmission of
opaque metallic frameworks, Geller suggested a
2-mm reduction at the gingival margins and sub-
sequent buildup of a highly fluorescent ceramic
shoulder. The aforementioned technique has
been used with metal, alumina, and zirconia cop-
ings with acceptable results (see Figs 7 and 8).35

Densely sintered ceramics lack fluorescence; as
such, it is imperative to fabricate a highly fluores-

cent ceramic shoulder for anterior rehabilitations,
especially in patients whose mucosa is less than
1.5-mm thick. Ceramic margins 2-mm thick result
in better esthetic compliance with natural tissues
(see Figs 7 and 8). Conversely, under transmitted
light, when the abutment has no discoloration,
the thickness of the shoulder does not influence
the translucence.

The association of a discolored abutment and
nonfluorescent framework results in lack of translu-
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Fig 17 The nonfluorescent
post does not influence the
final fluorescence due to
the appropriate thickness
of the remaining dentin.

Fig 18 (a) Light transmis-
sion of different fiber posts;
(b) fluorescence of different
fiber posts; (c) view of the
fibers’ light transmission
under optical microscope
(RC: resin cement, D:
dentin, FP: fiber post); (d)
close-up view of fibers
under transmitted light.
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The Concept of Shadows

cence and fluorescence (Figs 19a to 19d), thus gen-
erating a hard shadow at the gingival third. A com-
bined approach to improve the optical properties

of both abutment and restoration must be at-
tempted to enhance final esthetics as much as pos-
sible (Figs 20 to 22). However, the patient should
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19a 19b

19c 19d

Fig 19 (a and b) Alumina coping
with 2.0-mm ceramic shoulder. Ob-
serve the reduced light transmis-
sion and tendency toward gray
due to the pigmentation of a dark
abutment. (c and d) Extended zir-
conia copings showing the defi-
cient light transmission at the gin-
gival third under transmitted light
and fluorescence.

Fig 20 Preoperative view of pa-
tient’s smile.

Fig 21 Preoperative view showing
defective crowns and discolored
teeth.

Fig 22 (a) Final preparation before
impression, (b) transillumination of
the preparations; (c) fluorescence
of the preparations. Observe the
reduced fluorescence on the gingi-
val third of the right central incisor.
Transillumination and fluorescence
tests should be performed to pre-
view the potential of hard shadows.

20 21

22b 22c

22a

CASE 4 (Figs 20 to 25)



Loss of a single tooth and its replacement with
an implant-supported restoration in the es-
thetic zone present several challenges when

optimal function and esthetics are the goals.1–3 Im-
mediate placement of dental implants into fresh
extraction sockets limits overall treatment time and
offers some esthetic and functional advantages.4 A
recent systematic review of the scientific evidence
supports immediate implant placement as a safe
procedure when certain guidelines are followed.5

Immediate provisionalization or restoration of such
implants provides additional benefits to the pa-

tient in terms of appearance, chewing ability, and
overall length of treatment.4 A provisional remov-
able appliance in the form of a denture or retainer
is avoided.4 The existing evidence supports the im-
mediate restoration of dental implants after inser-
tion and reports clinical success rates comparable
to traditional multistep protocols.6 Numerous pub-
lications have reported excellent success with
these treatment options and discussed diagnostic,
surgical, and technical parameters more or less in-
dependently from each other.

This article presents a comprehensive approach
to optimize functional and esthetic results with im-
mediate implant placement and immediate
restoration by blending surgical, technical, and
restorative steps into one successful protocol.

CASE SELECTION
The driving philosophy behind current im-
plant/restorative protocols is preservation. The
preservation of existing and intact oral structures
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