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Guided implant surgery is not completely accurate when using computer-designed
stereolithographic surgical guides. Complications are frequently reported when
combining computer-guided flapless surgery with an immediately loaded
prefabricated prosthesis. Achieving passive fit of a prefabricated prosthesis on the
inserted implants the same day of the surgery can be difficult. The aim of this report
is to show a new treatment approach to immediately loaded implants inserted with
computer-guided surgery using an intraoral welded full-arch provisional prosthesis.
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Computer-guided  implantology
(CGI) was developed to overcome
the errors encountered during im-
plant osteotomies and to more
precisely position the implants.! Pos-
sible advantages of CGl include the
integration of the restorative deter-
minants into the surgical planning,
resulting in predictability of the
prosthetic outcome and allowing for
the production of the prosthesis be-
fore the surgery, thereby simplifying
immediate-loading protocols.?3
Data obtained with computed
tomography (CT) or cone beam
computed tomography (CBCT) can
be processed in implant simula-
tion software.*-¢ Using a scanning
template representing the planned
prosthesis, it is possible to prop-
erly position implants virtually, tak-
ing into account both the jawbone
anatomy and the planned super-
structure” The virtually planned
implant position can afterwards be
transferred to the patient, and the
surgical procedure guided with the
use of a stereolithographic surgical
template. A recent literature review
on the accuracy and complications
of using computer-designed stereo-
lithographic guides concluded that
complications are frequently re-
ported when combining computer-
guided flapless surgery with an im-
mediately
prosthesis and can be caused by
the misfit between the implants and

loaded  prefabricated
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Fig 1 Preoperative clinical condition.

the prefabricated prosthesis.® This
literature review and another by
Van Assche et al’ on the accuracy of
CGI placement also illustrated that
a certain inaccuracy of 1 to 2 mm
has to be accepted. Many mistakes
may occur in the sequence of di-
agnostic and therapeutic steps in
CGI.'9 Moreover, the mechanical tol-
erance between drill and drill guide
implies an intrinsic error of a ste-
reolithographic surgical template in
CGI" Reducing the accuracy below
0.5 mm seems extremely difficult?

In 1982, Mondani and Mon-
dani? introduced a time-effective
intraoral welding technique of titani-
um components for different dental
and implant restorations. In 2006,
Degidi et al'® published a protocol
for the immediate loading of mul-
tiple implants by welding a titanium
bar to implant abutments directly in
the oral cavity so as to create a cus-
tomized metal-reinforced provision-
al restoration. The intraoral welding
technique subsequently proved to
be a successful option in the full-
arch immediate restorations of the
mandible and maxilla.’*-1¢

Fig 2 Panoramic radiograph showing the failing dentition in both
the maxilla and mandible.

This article describes a new
treatment approach, in which im-
plants
guided surgery are immediately

inserted with computer-
loaded with a provisional prosthesis
supported by an intraoral welded ti-
tanium framework.

Clinical and laboratory
procedure

A 55-year-old man presented with
failing dentition and periodontal
disease of the maxilla and the pos-
terior mandible, and requested an
immediate solution (Figs 1 and 2).
Because many residual teeth had
unrestorable crowns or could not
be predictably used as definitive
abutments for a fixed prosthesis,
treatment with immediate postex-
traction implant placement and
restoration was proposed to the pa-
tient. A CGl procedure was planned
for maxilla rehabilitation and a free
hand procedure was preferred for
posterior mandible rehabilitation.
Impressions were made of the max-
illa and mandible, and laboratory

casts were made and mounted on
a semiadjustable articulator to fab-
ricate a diagnostic wax-up. On the
ground of the diagnostic wax-up,
hollow acrylic resin provisional res-
torations of the maxilla and poste-
rior mandible were fabricated.® A
radiographic guide was made as a
perfect copy of the diagnostic wax-
up for the maxillary CGI procedure
and relined in the patient’s mouth.
Because the patient wanted to re-
tain his maxillary teeth until surgery,
a two-piece radiographic guide was
made for the maxillary CGI proce-
dure as suggested by Cantoni and
Polizzi.” This guide was a perfect
copy of the diagnostic maxillary
wax-up. Cone beam computed to-
mography (CBCT) scans were ob-
tained through a dual scan protocol
(guidelines for Simplant, Materialise
Dental). The first scan was taken
with the patient wearing the base
portion of the radiographic guide.
The second scan was taken with the
two parts (the base and the teeth
setup portions) of the radiographic
guide assembled. Digital Imaging
and Communications in Medicine

The International Journal of Periodontics & Restorative Dentistry

© 2015 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



727

Fig 3 Virtual prosthetic-driven planning.
Red lines, yellow lines, and numbers rep-
resent implant axes, abutment axes, and
implant positions, respectively.

Fig 6 The titanium bar preshaped on the
model.

(DICOM) data sets were matched,
and maxillary postextraction resto-
ration with six 3.5 X 14 mm Ankylos
plus implants (Dentsply Implants)
was planned using Simplant soft-
ware. Implant position and angula-
tion were planned according to the
prosthetic-driven position because
radiologic guide is a perfect copy of
the final prosthetic plan (Fig 3). Dur-
ing virtual planning, proper abut-
ment selection was also possible
based on the prosthetic plan, and
the possible final position of the ti-
tanium bar after intraoral welding
positioning was considered (Fig 4).
Then computer-aided manufacture
(CAM) of the stereolithographic sur-
gical template was carried out to
transfer the digital plan to the sur-

Fig 4 Virtual planning of abutments
angulation.

Fig 7 Close-up of titanium bar-abutment
contacts.

gical environment (Materialise Den-
tal) (Fig 5). Implant positions were
transferred from the surgical guide
to a master model using special
components as well as implant rep-
licas. With the abutments seated on
implant replicas, a titanium bar was
preshaped following the curvature
of the implant positions (Figs 6 and
7) and remaining inside the pros-
thetic design (Fig 8).

Antimicrobial prophylaxis was
performed with 2 g of amoxicillin
1 hour before surgery, with the ad-
ministration of intravenous sedation.
After local anesthesia (mepivacaine
2% with adrenaline 1:100,000), the
posterior mandibular teeth were
carefully extracted. Two dental im-
plants were immediately placed on

Fig 8 Hollow acrylic resin provisional
restoration on the model.

each side using a flapless approach.
A minimum insertion torque of
25 Ncm was registered. Then tita-
nium abutments specific for intraoral
welding were connected to implants.
A titanium bar was cut and shaped
according to the implant positions.
Titanium implant abutments were
welded with the titanium bar in the
oral cavity as described by Degidi
et al® using WeldOne Welding
Unit (Dentsply Implants). The two
elements to be welded are placed
between the two electrodes of a
welding clamp. Current flowing
through the points that are in con-
tact with the parts to weld warms
up to the point of fusion, achieving a
solid, welded junction. The process
is carried out without producing any
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Fig 9 The bar welded with abutments and
copings in the mouth of the patient.

heat, causing no discomfort to the
patient or damage to surrounding
tissues.”® The prosthetic frameworks,
created by welding the titanium bar
to the implant abutments, were re-
moved, and opaque was applied
to avoid metal shining through the
acrylic resin.

All maxillary dental elements
were carefully extracted. The surgi-
cal guide (mucosa-supported) was
fixed with osteosynthesis screws in
the correct position and flapless CGl
was performed with the ExpertEase
system (Dentsply Implants). Se-
quential drills were used to prepare
the osteotomy at each implant site,
and the implants fully seated into
the osteotomies. With the excep-
tion of the initial drill that was di-
rectly axially guided by the tube of
the surgical guide, all drills were ac-
curately guided using a sleeve that
was fixed to the instrument (Sleeve-
on-Drill system). All drills had a me-
chanical depth stop, which ensured
that the planned depth was not
exceeded. After the implant place-
ment was completed through the
sleeve of the surgical guide using
a specific delivery mount, the sur-

Fig 10 Extraoral view of the bar welded
with abutments and copings.

gical template was removed from
the oral cavity. Two implants had an
insertion torque < 20 Ncm but the
other four implants had an insertion
torque > 25 Ncm. These values were
compatible with an immediate load-
ing with a rigid framework splinting"”
so then the restoration was carried
out. After a socket preservation pro-
cedure of implant sites with Bio-oss
Collagen (Geistlich Pharma), the tita-
nium abutments specific for intraoral
welding were connected to canine
implants. Four welding copings
were positioned on the abutments
connected to the central incisor im-
plants and to the premolar implants.
The titanium bar preshaped on the
model was tested in position. Only
a few corrections were needed to
achieve perfect contact between
the titanium bar and all four cop-
ings and two welding abutments to
ensure a passive fit after the weld-
ing procedure. Then titanium im-
plant abutments and copings were
welded with the titanium bar in the
oral cavity (Fig 9). The prosthetic
framework was removed (Fig 10)
and opaque applied (Fig 11). The
provisional restorations were re-

-

Fig 11 Intraorally welded and opaqued
titanium bar.

lined, trimmed, and polished (Figs
12 and 13). The maxillary provisional
restoration was engaged with the
central incisor abutments using the
conic coupling while the other abut-
ments and copings were screwed as
the mandibular provisional restora-
tions approximately 2 hours after
the surgical procedures (Figs 13 to
15). Occlusal surfaces were flat-
tened to reduce horizontal relations
as suggested by Crespi et al.?® An-
timicrobial therapy was continued
with 1 g of amoxicillin twice daily for
5 days. Postsurgical analgesic treat-
ment was performed using 80 mg
of ketoprofen twice daily for 3 days.
No implant failure or other compli-
cations were registered during the 3
months of follow-up. After 3 months,
no modifications of the keratin-
ized tissues were evident relative
to immediate postoperative results
(Fig 16). During the healing period,
provisional prostheses were retained
to avoid compromising the osseoin-
tegration process. Four months after
the implant placement, provisional
restorations were removed, implant
mobility was checked, and final
impressions were recorded using
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Fig 12 Maxillary metal-reinforced provi-
sional restoration after relining, trimming,
and polishing, ready to be delivered.

Fig 15 (left) Postoperative CBCT scan.

Fig 16 (right) Clinical examination at the
3-month follow-up.

Fig 17 The definitive ceramic fused-to-
metal restorations, frontal view.

hydrophilic silicone material (Aquasil,
Dentsply). Five months after surgery,
definitive metal-ceramic restora-
tions were cemented on abutments
(Figs 17 to 19). The midline of the
upper prosthesis was aligned with
the midline of the lower teeth ac-

cording to the patient’s request.

Fig 13 Occlusal view of screw-retained
maxillary metal-reinforced provisional
restoration.

Fig 18 Final patient smile.

Discussion

Articles analyzing errors and unex-
pected events in CGIl procedures
report frequent complications when
combining guided flapless sur-
gery with an immediately loaded
prefabricated prosthesis.??'-% The

Fig 14 Postoperative clinical examination.

Fig 19 Panoramic radiograph at the
5-month follow-up.

planning and the final implant po-
sitions might deviate at any diag-
nostic and/or therapeutic step in
the treatment: during CT scanning,
during transfer of the planning data,
during manufacture of the surgi-
cal template, while positioning the
surgical guide, and while placing
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implants.®-1° Problems are reported
in achieving passive fit of a prefab-
ricated metal framework on the in-
serted implants.?¢ This is probably
because of the fact that prefabri-
cated metal frameworks and com-
(CAD)/CAM
frameworks are made on planned

puter-aided design

and not on final implant positions. At
the moment, the CGl inaccuracy®"
makes final implant positions unpre-
dictable. So final implant positions
are frequently different, even slight-
ly, from planned implant positions.
This causes a misfit between the im-
plants and the prefabricated pros-
theses.® Absence of passive fit may
further lead to mechanical (screw
loosening) and biological (marginal
bone loss) complications.?¢ Other
complications reported that com-
bining computer-guided flapless
surgery with an immediately loaded
prefabricated prosthesis led to frac-
tures of the acrylic denture used as
restoration.?"2?

The intraoral welding technique
has proved to be a successful op-
tion in the full-arch immediate re-
habilitation of the mandible and
maxilla’*-'¢1? with a fixed provisional
restoration delivered the same day
as implant placement. The intraoral
welding concept allows the clinician
to shape and weld the framework di-
rectly on the provisional abutments
connected to the implants in the pa-
tient’s mouth immediately after sur-
gery. The passive fit of this kind of
metallic framework is considered an
important reason for the good re-
sults reported in immediate-loading
protocols, limiting micromovements
because of the rigid and passive
framework splinting.!” Moreover, the

use of the intraoral welding tech-
nique makes the provisional restora-
tion fracture extremely rare.™*

The advantages of combining
CGl with intraoral welding tech-
nique include:

* Provisional rehabilitation on the
same day as the surgery with
a metal-reinforced restoration
that limits micromovements
(very important for immediate-
loading protocols)

e Correct passive fit implant
prosthesis

*  Optimized prosthetic
procedure because of the
chance of planning implant
positions when considering
the titanium bar encumbrance
with respect to the provisional
hollow prosthesis

e Possibility of titanium bar
preshaping on the model
cast by transferring implant
positions from the surgical
guide to the master model

e Consequent shorter time
needed for intraoperative
titanium bar shaping

Conclusions

Within the limitations of a single
case report, the present study sug-
gests that the use of the intraoral
welding technique to load implants
immediately with computer-guided
surgery could be a good treatment
approach. This approach allows for
creation of an immediate and pas-
sive provisional restoration, which
could reduce the number of com-
plications from what was reported

in the past when combining com-
puter-guided flapless surgery with
an immediate-loading restoration.
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