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Abstract: A clinical case is described to show the properties of laser welding in implant prostheses related to ver-

satility and flexibility at the time of modification of prosthetic abutments. The technique consists of adding a cast

titanium fragment to a prepared titanium abutment with laser welding, joining them together in order to achieve

more volume of metal beneath ceramic in single-crown implant-retained restorations.
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Due to its biocompatibility and resistance to corro-
sion, titanium is the metal of choice in dental im-
plants, implant abutments, and frameworks of implant
prostheses. It likewise affords superior physical and
chemical properties, including high hardness and me-
chanical resistance, high surface energy, and a medium
elastic modulus.2:3 It is neither mutagenic nor cytotox-
ic,* possesses neutral taste, and is light weight thanks
to its relatively low relative density.>

The utilization of titanium in implant abutments of-
fers a series of advantages over other alloys, since the
use of a single metal reduces the risk of corrosion by
eliminating bimetallism, and its excellent biocompatibil-
ity makes it ideal for these treatment modalities.6-7

Laser welding is fast, clean and precise, provided it is
performed in the presence of argon to prevent oxida-
tion.8 The technique has been available for more than
20 years,? and although is not very widespread, the
number of technical laboratories using it is increasing.
Laser welding has in fact prevailed over all other joining
techniques, because it allows welding without adding
another alloy or metal with different properties, there-
by yielding a framework composed of a single metal.10
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Studies of the laser-welded titanium joints in dental
prostheses have shown the method to be effective.811-15

Well-defined and localized joints can be achieved
with laser welding. The energy diffused by laser weld-
ing is highly circumscribed: the zones affected by heat
are very small, since high temperatures are generated
in very brief intervals of time.

In addition to these advantages, another important
characteristic of laser welding in prosthetic dentistry is
the versatility and flexibility with which structural modi-
fications can be made.'® With laser welding, a new
piece can be easily added to an existing framework. A
fractured framework can also be repaired with this
simple method, eliminating the need of manufacturing
a new one. Another possibility is expanding an existing
framework by adding bridging or abutments, connect-
ing implants, or any other modification, always employ-
ing the same metal."’

Changes can also be made in the morphology of the
prosthetic abutments, adding a titanium structure to
the latter to afford an increased volume of metal be-
neath the ceramic and thus avoid the presence of ex-
cessive ceramic thickness without metal support, which
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Fig 1 Preoperative clinical situation.
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Fig 3 Titanium solid abutment, buccal view.

could cause structural weakening of the restoration.
This technique avoids the presence of impurities or mi-
crodistortions that can appear on the fitting surfaces
after overcasting of cylinders or the casting of burn-out
plastic abutments.8

A clinical case is described to present the advantages
and conveniences of laser welding related to versatility
and flexibility at the time of modification of prosthetic
abutments.

CLINICAL CASE

A 30-year-old patient was scheduled for restoration of
a missing first maxillary right molar (Fig 1) using a sin-
gle-crown implant-retained restoration. Due to consid-
erations of bone availability, the implant was positioned
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Fig 2 Palatal position of the implant.
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Fig 4 Titanium solid abutment, palatal view.

slightly palatal in relation to the adjacent teeth and
to the center of the planned occlusal surface of the
restoration (Fig 2). This means that in order to achieve
an esthetically satisfactory outcome, the volume of the
prosthetic crown must be increased buccally. To this ef-
fect, we first prepared a titanium solid abutment (Figs
3 and 4), reducing the excess volume and height (Fig
5). Waxing-up was performed on this abutment struc-
ture with the volume and contour required to achieve
good metal support for the ceramic, while at the same
time offering a good esthetic result (Fig 6).

This waxed standard was cast in titanium (Fig 7),
and after finishing and polishing (Figs 8 and 9), it was
pre-welded to the abutment onto which it was waxed,
by means of two laser welding points in the apical
zone: one lingual (Fig 10) and the other buccal (Fig
11). After clinically testing the correct fit of the modi-
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Fig 7 Waxup prior to casting.

fied pre-welded abutment (Fig 12), definitive welding
was performed and the ceramic processed (Fig 13).

The final restoration satisfies all the requirements of
a single-crown implant-retained restoration (Figs 14
and 15). In this simple manner, and thanks to laser
welding, it was possible to achieve esthetic and func-
tional results in this highly challenging case.

DISCUSSION

Laser welding represents a high-quality procedure in
joining parts of the same metal vs other, more tradi-
tional welding procedures based on the use of a differ-
ent alloy with a lower melting point to join the two
parts. Furthermore, it is the elective method for joining
metals in dental prostheses because of its properties: it
is a clean, fast, and precise procedure. It must be added
the fact that titanium is the metal best suited for laser
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Fig 6 Waxup, palatal view.

Fig 8 Cast titanium structure onto abutment without pre-welding,
palatal view.

Fig 9 Cast titanium structure onto abutment without pre-welding,
buccal view.
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Fig 10 Cast titanium structure pre-welded onto abutment, palatal Fig 11 Cast titanium structure pre-welded onto abutment, buccal
view. view.

Fig 13 Single crown processed.

Fig 12 (left) Intraoral test of modified pre-welded abutment.

Fig 15 Final restoration, buccal view.

Fig 14 (left) Final restoration, occlusal view.

106 The Journal of Oral Laser Applications



welding. Other advantages are versatility and flexibility
in making modifications in the framework, allowing the
addition of a new piece, the repair of fractured frame-
works or any other modification which interests the
clinician, without the need of manufacturing a new
framework.

The present clinical case shows a technique to mod-
ify implant abutments, welding a fragment onto an im-
plant abutment easily and very reliably using the same
metal. Such versatility of laser welding is a highly ad-
vantageous property, since only with burn-out abut-
ments or with the technique presented here is it
possible to achieve an optimal screw-retained restora-
tion in the case described. This laser-welding procedure
avoids the casting of burn-out abutments and the over-
casting of cylinders, which may cause dimensional
changes or discrepancies in the fitting surfaces. The
original premachined abutment affords precise shaping
characteristics, thereby securing improved surface fits
compared to burn-out abutments, because the original
abutment is not placed in the furnace and therefore
does not undergo casting thermal processes.

In this simple manner, thanks to laser welding, opti-
mal functional and esthetic results can be achieved, re-
specting the morphology of the fitting surface, utilizing
the same metal as that of the original abutment, and
welding with high predictability.

CONCLUSIONS

1. The versatility afforded by laser welding in the appli-
cation of dental prostheses makes this technique the
method of choice for joining fragments of the same
metal rapidly, cleanly, and precisely — thereby yield-
ing high quality structural joining.

2. The flexibility of laser welding in modifying implant
prosthetic abutments of implant-supported prosthe-
ses can be an optimal technique to increase the vol-
ume of metal, avoiding lower-quality procedures
such as casting of burn-out abutments.
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