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Assessment of prosthetic complications of customized
and electrical welded frameworks in maxillary implant
fixed detachable prosthesis (split mouth study)

Nora Mohamed Sheta’

Aim: This study was conducted to asses prosthetic complications, passive fit, chair side visits numbers and duration, cost
and cost effectiveness of customized and electrical welded frameworks in maxillary implant fixed detachable prosthesis.
Materials and Methods: This split mouth study was performed on six completely edentulous patients received maxillary

fixed detachable prosthesis, where Group I: customized framework while Group II: electric welded framework. During
prosthetic construction period for both frameworks, passive fit was done using gone screw test Assessments of prosthetic
complications were evaluated 3 and 6 months later. Numbers and duration of visits, total cost and cost effectiveness were
calculated

Results: Comparison between both groups revealed insignificant difference regarding all prosthetic complications. after 3
months and 6 months. The Evaluation of the passive fit revealed that in customized framework was significantly higher
than electric welded group in yes, while was significantly lower in no. In group I C/E ratio (93.5) was higher than group II
(85.7), as the total cost in group I was (9350), while in group II was (7150). In number of needed visits, group I (6.83 +
0.75) was significantly higher than group II (3.16 £0.41) as P <0.05. In duration of needed visits, group I (330 £ 11.3) was
significantly higher than group II (150 £8.5)

Conclusion: Maxillary fixed detachable prosthesis supported by customized or electric welded framework show no
difference regarding the prosthetic complication while the electric welded framework shows highly passive fit when
compared to the customized one. The cost, cost effectiveness, numbers of visits are lower and visits duration is shorter in
electric welded framework when compared to the customized one.
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Introduction:

Treatment planning of edentulous
maxilla for implant placement faced much
difficulty to select a favorable prosthetic
option. There are several factors to determine
the type of the prostheses used; the available
soft tissue and bone (quantity and quality), lip
support, smile line, interarch space, phonetic
and esthetic demands.'? The location number
and distribution of the implants, the cost and
time required to fabricate and maintain the
prosthesis considered factors for selection
between fixed and removable implant-
retained prostheses.>*

Fixed detachable prosthesis is defined
as "A fixed dental prosthesis that replaces the
entire dentition and accompanying structures
of the maxillae or mandible; it cannot be
removed by the patient.® it offers several
advantages, preservation of the underlying
bone compare to the conventional complete
denture as it will be supported by multiple
implants that allows favorable  stress
distribution, the characteristic of a fixed
prosthesis and retrievable ~ which improve
patient satisfaction compared to removable
options.®

The most difficult aspect of fixed
detachable frameworks has always been
achieving passivity. Lack of passivity of the
prosthesis is the most common cause of the
prosthetic complication. It produces internal
stresses in the framework of the prosthesis,
the implants, and the bone surrounding the
implant resulting mechanical complications
as screw loosening, screw fracture, or
framework fracture, as well as prosthesis
fracture or biological complications.” In
addition to that the lack of passive fit will
cause frictional and misfit resistance created
within the screw if there are minor
differences between the two mating
components. To compensate for such strain at
the interface, the screw bends and deforms,
resulting in a lower clamping force. As a
result of the lesser clamping force,
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subsequent screw loosening or fatigue
fracture will occur, so passive fit is essential
in screw retained prosthesis.®

The methods of fabrication of
frameworks of fixed detachable prosthesis
have different options. Traditional 1-piece
casting, casting and laser, electric welding,
casting and spark erosion, copy, computer
numeric-controlled milling, or computer-
aided design and computer-aided
manufacturing are all options for fabricating
a prosthetic framework.’

The customized metal framework
with cobalt chromium alloy one of the most
used design and material to support the
implant fixed detachable prosthesis.it is
reasonably priced ,biocompatible, and good
mechanical qualities. The high modulus of
elasticity improves the stress distribution of
the framework and reduces its thickness,
allowing more room for prosthetic teeth and
denture base resin,'® however the inherent
property of the casting technique makes full-
arch framework fabrication using Co-Cr
alloys in  conventional  techniques
challenging.!!

The “Electro welded methods for
intraoral welding are described in the
literature. It depends on the formation of an
electric arc  between two electrodes
underneath an argon gas flux used to connect
implants to bars. It produces high strength
welding devices joint compared to other
technique.'?

Hence, 'this  study was conducted to
compare the prosthetic complications, the
passivity, cost effectiveness and number of
visits between the cast metal framework and
electric welded framework under sectional
fixed detachable maxillary prosthesis (split
mouth study) during follow up period 3 and
6 months

Materials and Methods
This split mouth study was performed
on six completely edentulous patients
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received maxillary fixed detachable
prosthesis, where Group I[: customized
framework while Group II: electric welded
framework.

The patients were selected according
to a strict inclusion and extrusion criteria for
implant placement from outpatient clinic of
Prosthodontic Department, Cairo University.
Patients or representatives must provide
written, informed consent before any study
procedures. All patients should have
sufficient interarch space to allow room for

framework  construction.  Conventional
complete dentures were delivered to all the
patients.

Implant installation

The patient's maxillary denture was
duplicated to be used as a guide for the
fabrication of  radiographic and surgical
templates. CBCT were done for proper
treatment planning for implant position.

Six implants of 4.1 mm x 10mm
dimension (Biomate medical  devices
technology co., Itd, Taiwan (R.O.C) was
placed in the maxillary arch of each patient
with predefined positions (15, 13, 11, 21, 23,
and 25) with the help of a surgical template.
A submerged healing protocol was followed
after all implants were installed with
optimum primary stability (insertion torque
35N/cm). The maxillary denture was
modified to serve as an implant-supported
interim prosthesis.

Framework construction

After a 4-month osseointegration
period, second-stage surgery was performed
and healing abutments were placed. (Fig 1)
Each eligible patient received both treatments
and randomly allocated to the right and left
side of the arch (each patient served as his
own control, the customized and welded
framework). Each type of the framework was
constructed on 3 implants in one side of the
arch
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Fig 1: six implants placed in
predetermined position in the maxilla
Group I: customized  framework
construction

An open tray impression was done.
Impression coping were fastened over 3
implants on one side of patient's arch, an un-
splinted impression was taken using addition
silicone impression material in a single step
manner with putty and light consistency.
(Zhermack Spa, Badia Polesine, Rovigo,
Italy)

The implant analogues were fastened
over the impressions coping (impression post
open tray, Biomate Medical Devices
Technology Co., Ltd, TAIWAN (R.O.C)
injecting gingival mask then pouring a stone
model. Over the obtained stone model,
splinting of the open tray impression copings
was performed using Duralay resin to obtain
a jig that will be further separated and
resplinted intraorally. A splinted pick-up
impression was carried out inside the
patient’s mouth with the re-splinted jig.

The new impression was poured into
extra-hard stone after fabricating a gingival
mask. Acrylic verification jig was
constructed over the impression coping to
verify the accuracy of the final impression.

ASSESSMENT OF PROSTHETIC COMPLICATIONS OF CUSTOMIZED AND ELECTRICAL WELDED FRAMEWORKS IN MAXILLARY IMPLANT
FIXEDDETACHABLE PROSTHESIS (SPLIT MOUTH STUDY) | Nora Mohamed Sheta March2022



One screw test is used to check passivity
inside the patient mouth. If the one screw
test revealed a non-passive structure, jig
separation and intraoral assemblage was
performed. In this case the cast around the
non-passive analogue is grinded and
reattached it in its new position with dental
stone.!?

An occlusal silicon index (Sil-Tech,
Ivoclar Vivadent, Ambherst, NY,
USA)covering the incisal edges and the
occlusal half of the mandibular denture
teeth set-up was fabricated to facilitate
accurate  dimension of the customized
framework.

On the verified master analogue
model, UCLA abutment (UCLA screw-
retained dental abutment, Biomate, Taiwan)
fastened over implant analogues. Waxing up,
spuring and casting of the customized
frameworks were done (Fig2). The resultant
framework was tried inside the patient's
mouth to insure passivity of fit. In case of
framework misfit, separation was performed
using a disc, followed by intraoral splinting
using Duralay resin and soldering. After
framework soldering, another try-in will be
done to ensure framework fit

Fig 2 steps of customized framework

Group II: Electric welded framework
construction

A shaped welded abutments (Shaping
screw-retained dental abutment, Biomate,
Taiwan) were fastened on the 3 implants on
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the other side of patient arch after removal of
the healing cap. A preexisting or prepared flat
surface area of the abutment served as the
welding point. A round titanium bar (1.2 mm
in diameter) was shaped following the
curvature of the implants positioned.

The welding processes using the
Electrical Syncrystallization Unit (JDweld
sncrystalization unit, Modena Italy) take
place and protected by an argon gas supply.
The equipment allows the welding of
metallic elements directly intraorally. The
titanium bar and the prepared side of the
shaped abutment to be welded were placed
between the two electrodes of a welding
clamp. The energy is transferred to the
electrode being in contact with the parts to
weld, warms up to the point of fusion, good
tissue retraction and protection was done and
using a current coolant to eliminate harmful
effect on soft tissue. The welding cycle is
started first by Pre-gas (an oxygen-free
welding allows prior to the actual fusion)
then welding, and finally post-gas to ensure
the absence of oxygen and subsequent
oxidation during cooling. Sound from the
machine is produced in few seconds
indicated the ending of welding process. The
electric welded framework is created by
welding the titanium bar to the shaped
abutments. Checking of the passive fit using
one screw test was done as mentioned before.

Pick up of the complete denture

The  patient's maxillary complete
dentures were modified to be a fixed
detachable prosthesis. The final pick-up of
the framework into the denture was done
using Luxa pick-up material (Luxa pick-up
material, DMG Chemisch-Pharmazeutische,
Hamburg | Germany). After pick up, the
prosthesis unscrewed from the implant and
now the both frameworks embedded inside
the denture. Then the final prosthesis was
sectioned at the mid line resulting in two
separate super structures. And the palatal
surface was removed. Finishing and
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polishing was done then finally the prosthesis
screwed again into the implants (Fig 3).

Fig 3: Electrical welded and customized framework and final
pick up prosthesis

Patients were informed about the
importance of following the instructions,
attending follow up wvisits and how to
maintain good oral hygiene.

Outcomes were reported as a binary
data for each patient, passive fit of both
frameworks were checked during both
frameworks construction period. - Visual
inspection for the prosthesis was done
without any intervention in case of any signs
or symptoms of complications. If either
visual inspection or patient compliant
revealed any prosthetic complication, the
clinician transacted with the complication
with the proper action as the following: Over
all prosthesis loosening (due to screw
loosening) treated by screw Re-tightening.
Prosthetic/abutment screw fracture was
managed by screw retrieval then screw
replacement. Tooth fracture was treated by
replacement of another tooth. The follow up
period was 3 and 6 months. The number and
chair side time of patient visits from the
second stage surgery were recorded and also
the cost effectiveness of both treatment
modalities was evaluated. The costs were
comprised of implants materials, and
prosthodontic treatment, as well as laboratory
fees.'* In addition, treatment time and health
care resource consumption were recorded in
visits during the follow up period. The cost-
effectiveness ratio (The C/E ratio) represents
the difference in costs divided by the
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difference  in  effectiveness  (survival
percentage of prosthesis (no complication)
over a time of the prosthetic procedures after
6 months.'?

Statistical analysis:

All quantitative data were presented
as mean &standard deviation, while
qualitative data were presented as frequency
and percentage. Statistical analysis was
performed with SPSS.! (Statistical Package
for Scientific Studies), Graph pad prism &
windows excel

Results
1-Prosthetic complications

Assessment of the prosthetics
complication during the follow up period 3
month and 6 month as the following:
Screw looseness, only 1 case revealed screw
looseness  (16.66%) in  customized
framework group, while in electric welded
group there was no screw looseness (0%)
Screw fracture: There was no screw fracture
observer in both groups (0%).Teeth
fracture: customized framework group,
there was no teeth fracture observed (0%)
while only one case revealed teeth fracture in
electric welded (16.6%)

Comparison between both groups
was performed by using Chi square test
which revealed insignificant difference as
P>0.05, regarding all prosthetic
complications. Comparison between yes &
no revealed that no was significantly higher
than yes in both groups after 3 months and 6
months regarding all complications as shown
in table 1
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Table (1): Frequency and percentage of different prosthetic complications

Bercamiags of$i oot . in group I was (9350), while in group II was
customized Electric Welded

cusmied | Eloctrc ¥ (7150). Also, survival rate in group I was
% |1 % square o) (100%), while in group II was (83.4%) as

P value

e 1 1666 |0 0 031 ;
lossoness Yo 58344 6 100 031 recorded in table 2 and figure 5&6
Pvalue = 0.026* 0.0000*
P fSIcrew ;25 g 0100 g (1)00 2000 Table (2): Total cost L E, survival rate and cost/effectiveness
E acture e | 0.0000% 0.0000% ratio in group I & II:
g Teeth Yes 0 0 1 16.66 031
% fuemre | NO 6 100 5 8344 031
- P value | 0.0009* 0.0009* C Survival = C/E ratio
Saew Y1 1666 0 0 031 ost rate
looseness ;k" e 3 T §3.44 g TV 100 031 GroupI Implant abutment lab 7000 LE
) Yes 0 0 0 (o — Transfer and analog 2100 LE 100 935
v g‘;’g}m No 6 100 6 100 1.000 customized  Complete denture 250 LE
= Pyalue | 0.0009* 0.0009* Framework Total oo, 9350 LE
g Yes 0 0 1 16.66 031 g
i ?em No 6 0 15 B4 031 Group TI(Electric 6000 LE
5 o e 00000 0.0000% Group II Welded framework )
Electric wire electric welding 85.7
2P . fit welded machine SWLE R
-Fassive 11 framework = Complete denture 250 LE
. . Total 7150 v
The Evaluation of the passive fit was
done using one screw test during framework
construction for both groups. In customized 000

framework group yes (100%) was
significantly higher than no (0%), while in

group electric welded group no (100%) was Implant e Complete Totd
significantly higher than yes (0%).Also, abutmentiab  weldingandtibar  denture
comparison between both groups revealed UGroup! BGrowpl

that in customized framework was
significantly higher than electric welded
group in yes, while was significantly lower in
no with p value <0.0001 as shown in figure 4

Figure (5): Bar chart representing the cost
and total cost in both groups.

. . Cost effectivness ratio
Passive fit

100

100 90
80

X 50 70

Survival rate C/E ratio

B Group| EGroupll

[ TRVIVI VN T Y L]

(Framework) (Welding)
Figure (6): Bar chart representing C/E ratio \

HYes HNo and survival rate in both groups.

Fig4: Bar chart representing passive fit of both groups 4-Evaluation o fnee ded visits

In number of needed visits, group I
(6.83 = 0.75) was significantly higher than

3-Cost effective analysis (C/E)
The C/E ratio was calculated by

dividing the average cost by the percentage
of prosthetic success after 6 months (no
complication).In group I C/E ratio (93.5) was
higher than group II (85.7), as the total cost

group II (3.16 £0.41) as P <0.05. In duration
of needed visits, group I (330 = 11.3) was
significantly higher than group II (150 +8.5)
as P <0.05.
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Discussion

The optimum numbers of implants
placed in maxilla to support fixed detachable
prosthesis  are six implants without any
cantilever. It allows more distribution that
resulting more predictable prosthodontic
survival.! This study is a split mouth; the
prosthesis is segmented from the midline
with both treatment modalities.  Implants
with sectional prosthesis have been reported
in the literature with high prosthetic success
rate comparable to one piece prosthesis.'®

During the construction period for
both group, testing of the passivity were done
using one screw test. Comparison between
both groups revealed that in customized
framework was significantly higher than
electric welded group in yes, while was
significantly lower in no with p value
<0.0001. Passive fit is considered to be one
of the most important requirements for the
integrity of the entire prosthetic structure. to
avoid unevenly distributed stresses which led
to complications.” To provide passive fit or a
strain-free superstructure, the framework
should, theoretically, induce absolute zero
strain on the supporting implant components
and the surrounding bone in the absence of an
applied external load.'” Lack of passive fit
is related to the numerous clinical and
laboratory procedures during the fabrication
of customized frameworks as possible
distortion can occur during the impression
procedure, fabrication of the master cast,
fabrication of the framework  patterns,
investing and casting procedures, or during
framework insertion.!  Therefore  the
presence of  prefabricated implant
components (titanium bars and shaped
abutment ) and electric welding intraorally
are the essentials cause for the passivity of the
group IL."° Intraoral welding done directly in
the oral cavity, therefor the chance of errors
or distortions caused by impressions is
avoided where sufficient fixation and implant
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stability are critical to avoid the possibility of
micro movements and implant loss.?°

Prosthetic complications play an
essential role in implant success to recognize
the long-term serviceability of the prosthesis
and it is a mirror for the passivity.?! lack of
passivity produce internal stresses in the
framework, the implants, and the bone
resulting in mechanical complications as
screw loosening, fracture of screw,
framework or prosthesis .The results
revealed that there was only one case showed
screw looseness during the follow up period
(16.66%) in customized framework group,
while in electric welded group there was no
screw looseness (0%) ,this may be due to
slight lack of passivity, abutment-screw
loosening are the most frequent prosthetic
complication according to dental implant
therapy.??

In the electric welded group only one
case showed teeth fracture after 3 month and
another case showed teeth shipment after 6
months, this may be due to mechanical
parameters such as occlusal load, force
direction, and the shape of the restorative
material. Improvements in resin shear bond
strength and durability may be able to reduce
these issues.? it also may be due to small
diameter of titanium bar from the customized
framework so led to more stress over it.

Regarding the number of needed
visits, group I (6.83 £ 0.75) was significantly
higher than group II (3.16 +0.41) as P <0.05.
In duration of needed visits, group I (330 +
11.3) was significantly higher than group II
(150 +8.5) as P <0.05. this is belongs to
multiple prosthetic procedure to loaded the
implants in group I including unsplinted-
splinted impression, multiple verification jig
used , checking of the frameworks passivity,
multiple visits is used and the adjustment of
the frameworks needed long duration
compared to group II and due to impression
procedure ,verification jig ,soldering and
reassembly of  the framework.!?

| Nora Mohamed Sheta March2022



It has been demonstrated that there is
a possibility of intraoral welding of metal
prosthodontic components without risk, soft
tissue damage, or discomfort to the patient,
and hence eliminating the costly and time-
consuming process of impression taking with
its inherent inaccuracies.>*? The study
clarified that In group I C/E ratio (93.5) was
higher than group II (85.7). Also, survival
rate in group [ was (100%), while in group II
was (83.4%). The cost included: the cost of
implants and its accessories, the impression
coping and analogue used in group I, the
titanium bar and the use of the Electrical
Syncrystallization Unit renting and the
laboratory fees for the complete denture as
the total cost in group I was (9350), while in
group I was (7150).

Conclusion

Maxillary fixed detachable prosthesis
supported by customized or electric welded
framework show no difference regarding the
prosthetic complication while the electric
welded framework shows highly passive fit
when compared to the customized one. The
cost, cost effectiveness, numbers of visits are
lower and visits duration is shorter in electric
welded framework when compared to
customized one.
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