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In this continuation of “Full-Arch
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second stage of this process,
beginning with the criteria for
proper bar-design selection.
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Full-Arch Restorations
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When fabricating an implant-supported screw-retained hybrid
prosthesis, bar design, injection processing, and finishing
technigues need to be considered.

By Thomas Wade, CDT

he two basic “styles”

of CAD/CAM-milled

bars include the more

popular screw-retained

hybrid (SRH)—ie, fixed
detachable—and the attached overden-
ture bar. Within those two categories
are subcategories. For screw-retained
hybrid prostheses, the two main design
style subcategories are the “full-wrap”
and “Montreal.”

The full-wrap design (Figure 1) is
probably the most common because
itis generally the fastest and easiest to
create. However, sometimes the full-
wrap design is overused for that same
reason—most often on mandibular
prostheses. The real advantage of this
design, other than its ease, is the fact
that acrylic can be added or removed
from the intaglio surface on cases
where ongoing tissue management is
an issue. This concurrently relieves
the technician of the daunting task
of creating an undulating and convex,
highly polished intaglio surface that
either lightly impinges on the tissue
or maintains a constant 0.5-mm to
1-mm distance from it—especially in
the maxilla, where air escape and pho-
netic considerations often exist.

A disadvantage of the full-wrap
design is that it leaves the technician
with a series of “circular finish lines.” If

care is not taken to provide a true butt-
joint finish line, the “lapping” of acrylic
over the polished titanium surface can
become a point of seepage, allowing
infiltration of bacteria and smaller
particles that can cause the area im-
mediately encircling the implant to
become a source for difficult hygiene.
Such seepage also results in staining,
which eventually causes a breakdown
of the bond between the bar and the
acrylic. Neither scenario is desirable.

Highly polished medical-grade titani-
um is very biocompatible and hygienic,
which is why the Montreal-style bar
(Figure 2 and Figure 3) is desirable for
use in implant-supported overdenture
cases whenever possible. This design
allows for mirror-polished titanium to
extend up from either the implant in-
terface or abutment and “splay” out to
complete a mirror-polished titanium
intaglio surface up and away from the
tissue and implant interfaces to amono-
linear finish line. For many years—long
before CAD/CAM technology and ti-
tanium were used—this was the way
hybrid prostheses were fabricated out
of cast gold. It should be noted that a
properly designed Montreal-style bar
could be modified by a skilled techni-
cian to accept a full wrap of acrylic to
meet receded tissue if needed.

Using NobelProcera™ CAD software

(Nobel Biocare, www.nobelbiocare.
com), one of the primary designs for
attached overdenture bars is the “free-
shape milled bar” (Figure 4). This bar
design is a simple, highly polished,
rectangular bar that can accept attach-
ments, and the walls can incorporate a
specific degree of taper from 0° to 10°
in increments of 2°. Another excellent
choice for overdenture bar design is
the “Paris” bar (Figure 5). This design
isbasically a Montreal-style hybrid bar
thathas been modified to accept attach-
ments and also has controlled tapered
walls. This bar design allows the bar—
rather than the attachments—to absorb
most of the vertical and lateral forces,
therefore relegating the attachments
to being only retentive elements as in-
tended. It also has the mirror-polished
convex intaglio surface, which is very
hygienic and works in harmony with
floss. The lingual 90° “inset” also allows
room to incorporate the precision cast
chrome reinforcement mesostructure
required for this type of prosthesis to
avoid ongoing breakage issues.

Note: due to space restrictions, the
aforementioned mesostructure and the
completely different processing proce-
dures of attached overdentures will not
be addressed at this time in order to allow
the authors to focus on processing more
widely prescribed screw-retained hybrids.
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Fig 1. An intaglio-surface,
full-wrap SRH. Note the circular
finish lines.

Fig 2. and Fig 3. A proto-
typical Montreal-style SRH bar
with a convex, mirror-polished
intaglio surface. Note that bar
interfaces with two different im-
plant systems and three differ-
ent platforms on the same arch.

Fig 4. Maxillary attached
overdenture, free-shape milled
bar with four locators. Note that
yellow processing inserts are
used rather than black to obtain
non-resilient positioning.

Fig 5. A Paris bar (maxillary
attached overdenture) with 6°
tapered walls and four locators.
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INITIAL PROCESSING

Once the hybrid bar has been received
from the milling center, the previously
approved and scanned wax tooth setup
isreseated (Figure 6 through Figure 8),
and a Sil-Tech® (Ivoclar Vivdent, www.
ivoclarvivadent.com) silicone matrixis
fabricated to fully encompass the entire
facial, incisal/occlusal area as well as
the buccal land area of the cast (Figure
9 through Figure 12). The denture teeth
are then removed from the wax-up and
carefully placed and secured accurately
into the matrix (Figure 13 and Figure
14). Any stone surfaces on the ridge
should be lubricated, the titanium bar
should be screwed back on the cast,
and the matrix should finally be placed
back on the cast (Figure 15). It is im-
portant to carefully check that none
of the denture teeth are prematurely
contacting the bar and are seated prop-
erly around the guide pins (Figure 16).
If it is a case with tight vertical space
and the bar was designed close to the
teeth, itis advisable to check each tooth
individually to ensure there is no con-
tact with the bar as they are placed into
the matrix. Once this is achieved, well-
molten wax is used to flow accurately
around all of the teeth to bond them
to the bar (Figure 17). Although this

“jumping” method is a good way to set
teeth on the titanium bar in the same
position and occlusion as previously
approved on the LC resin basebar, it
will resultin only 90% to 95% accuracy.
For complete accuracy, a separate an-
terior incisal-edge matrix mustbe used
(Figure 18 and Figure 19). This will en-
sure absolute accurate replacement of
the anteriors. It is also important to
check and re-tighten the posteriors to
ensure tight occlusion before doing a
final esthetic wax-up to accommodate
the final clinical try-in so that bar pas-
sivity—as well as esthetics, occlusion,
and contours—is confirmed.

Ttis highly recommended to process
screw-retained hybrids on a separate
processing model that has been cre-
ated with an additional set of analogs
and guide pins (chimney screws) to cre-
ate perfect screw shafts. Although the
bar is already milled, the best practices
call for the use of a near-zero expansion
Type IV die stone for creating any mod-
el that has analogs—especially any cast
thatis to be scanned. There are several
major advantages to maintaining the
unscathed mounted master cast. The
first advantage is that in the unlikely
case something should go wrong with
the acrylic or teeth in processing, the

Fig 6. The maxillary and
mandibular opposing, full-wrap
screw-retained hybrids. Note
the white residue from laser
scanning procedure.

Fig 7. An occlusal view of the
maxillary.

Fig 8. An occlusal view of
same mandibular.

Fig 9. through Fig 12. Full
facial/occlusal/incisal Sil-Tech
silicone matrix for accurately
“jumping” teeth from a LC resin
basebar to a milled-titanium
bar. Note large decisive keys on
land area for accurate seating.

mouth. Should any future maintenance
issues arise—such as a tooth failure or
the need to completely “re-tread” the
teeth and acrylic—it offers a simple and
time-efficient method for doing so, re-
quiring only retraction and reseating
by the clinician without an impression.

Although some designers use the ti-
tanium cylinders on the bar to create
the screw access shafts, the author be-
lieves this presents too much bulk and
interrupts the polymethylmethacrylate
(PMMA)—especially when itis under a
tooth. The amount of pink base acrylicis
so minimal with many of these devices
that, other than obtaining the minimum

Itis highly recommended to process screw-retained
hybrids on a separate processing model that has been
created with an additional set of analogs and guide pins
(chimney screws) to create perfect screw shafts.

Some clinicians prefer to try in the
bar as received from the milling center
(Figure 20 and Figure 21). However,
there should still be a final try-in with
the teeth and wax-up completed on the
bar (Figure 22).

bar can be stripped and the case can
be started over. Second, it allows for
very accurate final milling and occlusal
scheme fine-tuning and makes for anice
presentation to the clinician for review
before the prosthesis is placed in the

dimensions required to achieve reliable
bar strength and integrity, there should
be no more metal than necessary be-
cause it is better to have as much base
acrylic as possible for overall strength
and bonding to the denture teeth.
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Fig 13. and Fig 14. The teeth
are seated accurately into ma-
trix with a tight snap fit.

Fig 15. The matrix and teeth
are seated on the master cast
over bar.

Fig 16. The technician ensured
the denture teeth are not in con-
tact with the bar or guide pins.

Fig 17. Flowing molten wax is
used to bond teeth to the bar
as well as to fill in previously
approved contours and tooth
length carves.

Fig 18. and Fig 19. An anteri-
or incisal matrix to ensure exact
edge and midline replacement.

Fig 20. and Fig 21. Maxillary
and mandibular full-wrap, SRH
bars. Some clinicians prefer to
check passivity both on the cast
and intraorally, without teeth
and wax on them.

Fig 22. Ivoclar Phonares
nanohybrid composite denture
teeth—completely reset and
waxed onto titanium bars for
final full try-in.
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FINAL PROCESSING STEPS

The final processing phase begins by
selecting the proper guide pins and seat-
ing them, marking about 2 mm above
either the pink wax or tooth occlusal,
depending on its exit point (Figure 23).
The pins are then retracted and cut with
a disc. The heads of the pins are “slot-
ted,” making sure care is taken to avoid
using a disc that is too thick and cen-
tering the slot in a fashion that will not
weaken the side walls (Figure 24 and
Figure 25). Once this has been complet-
ed for all the fixtures, they are seated
into the analogs (Figure 26 and Figure
27) and the processing cast is poured.
Note: If the design is a full-wrap, it is
highly recommended that the technician
make sure the wax is in the proper place
with regard to the abutment cylinders or
“legs” of the bar, preferably to the defined
finishlines. If the implants are supergin-
gival, the wax must be at least 1 mm to 2
mm away from the interface because it
is much more difficult and dangerous to
clear it back in the acrylic.

Once the processing patty is set up,
the technician should then flow a “thin
skin” of wax over the tops of each guide
pin (Figure 28 and Figure 29). This
makes it possible to flask the arch in the
same manner as any full-arch restora-
tion. After processing, the thin skin—
now in acrylic—can be easily removed
with a new No. 11 stiff bristle brush
without harming the slotted screw head.

At this point, the hybrid is ready to
be invested into the injection flask (SR
Ivocap® Injection, Ivoclar Vivadent).
Once fully invested and boiled clean
(Figure 30 and Figure 31), all of the nor-
mal preparations are made. However,
we want to avoid creating diatorics
when using Phonares® nanohybrid
composite teeth (Ivoclar Vivadent), but
rather roughen the surface and clean
thoroughly with monomer.

Prior to closing for injection, it s crit-
ical to ensure that there is absolutely no
wax residue on the bar side of the flask.
Ifthe baris removed from the cast dur-
ing any of the preparation procedures—
eg, while applying separator or applying
metal bond or opaque to the bar—each
guide pin must be “mapped” to ensure
itis reassembled correctly.

Itis paramount to maximize the bond
between all of the components, especial-
ly the PMMA resin to the teeth as well
as to the bar. Using GC Primer Metal
Bond (GC America, www.gcamerica.
com) on all clean, raw titanium surfac-
es is recommended—whether they are

Fig 23. A new guide pin
marked 2 mm above the surface
for height adjustment.

Fig 24. and Fig 25. Cutting
and slotting guide pin to the
desired height.

Fig 26. and Fig 27. Height-
adjusted guide pins are en-
gaged to analogs in preparation
for processing model.

Fig 28. and Fig 29. A thin
skin of wax is placed over ex-
posed screw heads to facilitate
normal flasking and processing
procedures.
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Fig 30. and Fig 31. An SR
lvocap Injection processing
flask boiled clean and ready for
block-out of guide pin entry
and application of metal primer
bonding agent and opaque.

Fig 32. and Fig 33. Opaque
is applied to the anterior/facial
esthetic zone only—lingual and
intaglio surfaces are left raw
(cleaned surface, with only
metal bond applied).

to interface with acrylic or a light-cure
opaque such as Telio (Ivoclar Vivadent)
or GC Gradia® (GC America) in the es-
thetic zone. The author recommends
coating only the necessary esthetic zone
areas (Figure 32 and Figure 33), because
he believes that the bond is somewhat
compromised with a layer of opaque
and not as effective as it is with acrylic
processed directly to titanium with
metal bond primer. Also, extreme care
must be taken when applying opaque.
It is recommended that it be applied in
two thin, well-cured layers. Note that
sometimes uncured, unbonded opaque
can be “blown off” the bar under injec-
tion pressure and rolled into the acrylic,
which will lead to issues with the final
prosthesis. It is likely that soon most
bar manufacturers will offer pink and
perhaps even tooth-colored titanium
and chrome cobalt surfaces via an an-
odizing process that will eliminate the
need to add any layers of opaque and al-
low for maximum bond; however, cur-
rently, Cagenix™ (www.cagenix.com)
is the sole manufacturer offering pink
titanium-milled implant bars.

Sealing the circular area where the
guide pin enters into the bar with a
small amount of either pink or tooth-
colored self-cure acrylic is also rec-
ommended. This will ensure that the
injected, processed acrylic cannot enter
the area and work its way to the bottom
of the shaft near the screw seat, where
it could adversely affect the seating of
the final screw.
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After all preparations are carefully
made, the flask is closed and the nor-
mal injection process occurs. While the
injection technique has been around
for along time, it greatly improves the
precision of fit and occlusion as well
as the density, strength, and hygienic
quality of any device—properties that
have never been more important to
the overall success and longevity of
prostheses than with these multiple-
implant, full-arch restorations.

After proper cooling and de-flask-
ing, the prosthetic device is retracted
from the processing patty. To remove
it from the processing model for fin-
ishing, the thin skin of the acrylic
encasing the screw heads must first
be removed, using a new stiff bristle
brush (Figure 34). To facilitate screw
removal from the tightly processed
acrylic, use a wood-burning tool to
contact the screw head (Figure 35)
for a couple of minutes to heat the en-
compassing acrylic slightly—taking
care not to overheat and damage the
surrounding acrylic. To facilitate the
breaking of the initial seal, slowly and
carefully unthread the screw, which

will also lift the screw until it “jumps
thread,” indicating that it is no longer
engaged. At that point, the screw will
be protruding far enough to be grasped
with small pliers and extracted.

The device is then returned to the
master cast and the articulator for nor-
mal milling and excursion tuning. At
thisjuncture, itisimportant to point out
that it has been established that well-
osseointegrated implants of proper
diameter and length can successfully
withstand and support the forces of
cuspid-rise occlusal schemes. However,
even highly advanced components—
specifically premium denture teeth and
their bond to the base acrylic—often-
times cannot achieve this. Therefore,
itis recommended that heavy anterior
guidance and cuspid rise be avoided, es-
pecially in light of the fact that patients
fitted with these implant-supported
dentures have no propriaception and
cannot really tell whether they are bit-
ing down on a spaghetti noodle or the
tip of a fork tine.

To achieve adesirable esthetic result,
after grinding the mounting is main-
tained to touch up any areas where pink
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acrylic processed into the “slop” space
that was ground into a denture tooth to
properly fit around a guide pin. If that
procedure is necessary, the technician
should precisely grind out whatever pink
isin the tooth body, clean it with mono-
mer, replace the guide pin into the hole,
and add tooth-shade acrylic to fill in the
discrepancy. After it is fully cured in the
pressure pot, the technician should re-
move the pin, re-mill into centric and ex-
cursive movement, add a small amount
of secondary anatomy, and finely re-
polish, using small bristle brushes for
light pumice and high shine to restore to
a“new” occlusal condition (Figure 36).

To finish and polish the entire pros-
thetic device, the technician should
follow normal acrylic and metal finish-
ing procedures. However, additional
care must be taken to ensure that the
implant interfaces are protected and
remain absolutely untouched. Nobel
Biocare manufactures “protection
caps,” which are nothing more than
slightly oversized analogs that will pro-
tect the interfaces so that they remain
unscathed during the entire finishing
process. It is far more tedious and

dangerous to finish a full-wrap device
with a series of circular finish lines
around the bar leg/implant interface
than the mono-linear finish line that
is well away from the interfaces on the
Montreal-style bar (Figure 37). Where
finishing procedures are performed
near the metal-acrylic junction, the
author recommends using a rubber
point or wheel, rather than a bur, when
touching the titanium, as doing so will
reduce the time and effort required to
restore the high luster to the titanium.

Once the prosthetic device has been
properly milled, finished, and polished,
itisthenready to be steam-cleaned and
finally seated back to the master cast
and articulator for presentation to
the clinician for final insertion in the
mouth (Figure 38 through Figure 42).

CONCLUSION

Although itisindeed along tedious pro-
cess to methodically plod through the
many steps necessary to reverse engi-
neer one of these devices, it is very re-
warding to the entire restorative team
when the clinician seats the device with
predictable, successful results.
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Fig 34. A thin skin of pro-
cessed acrylic is removed from
the screw heads with a new,
stiff, undamaged bristle brush.

Fig 35. A wood-burning tool
is used to transfer heat through
a guide pin to encompassing
acrylic to facilitate removal. Use
caution to avoid overheating
and damaging the acrylic.

Fig 36. The guide pin is re-
seated to restore tooth occlusal
acrylic to pure tooth shade
without any pink; it is then
re-milled and re-polished.

Fig 37. An intaglio surface of
Montreal-style SRH highlighting,
a hygienic mono-linear finish
line, and a mirror-polished
convex surface.



Fig 38. through Fig 41.
Intaglio and occlusal views

of maxillary and mandibular
full-wrap SRH prostheses—fully
finished and polished. Note that
intaglio surfaces are not fully
convex as is optimal; however,
they are shallow and highly
polished without excessive
ridge-lap and should facilitate
a reasonable cleaning and hy-
giene regimen.

Fig 42. The finished hybrids
are screwed to the master cast
on an articulator ready for
presentation to the clinician for
inspection and final seating.




