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FRACTURE INCIDENCE IN IMPLANT-RETIANED MANDIBULAR
OVERDENTURES CONSTRUCTED BY EITHER CONVENTIONAL
METHOD OR CAD/CAM TECHNOLOGY-A ONE YEAR FOLLOW UP
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ABSTRACT

Purpose: To compare clinically the fracture incidence in overdentures constructed by CAD/
CAM technology and compare it with those overdentures constructed by conventional heat cured
methods in mandibular overdentures retained by two implants.

Materials and Methods: Twenty completely edentulous patients were participated in this
study. The patients were randomly allocated to two equal groups of patients (Group A and group
B). Group A patients received complete dentures constructed by conventional heat cured technique.
Group B patients received complete dentures constructed by CAD/CAM technology. All the
patients received two root form implants bilaterally in the canine regions following delayed loading
protocol. Locator attachment was then used to retain the overdenture after 3 months healing period.
Overdenture fracture was evaluated for the next 12 month after implant loading.

Results: Only two overdentures from the conventional overdenture group (group A) experienced
fracture at area near to the abutment. Chi-square test indicted that, there is no significant differences
in the fracture incidence between the study groups after 12 months observation period (P> 0.05).

Conclusion: The incidence of overdenture fractures was not significantly different between
overdentures constructed by CAD/CAM or conventional heat curing techniques. When fractures
take place, they tended to be in areas close to the abutment.
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INTRODUCTION esthetic satisfaction for totally edentulous patients

) ) can be easily achieved.® Denture retention, stabil-
Implant retained overdentures are considered . . . .
ity, chewing function, biting force as well as patient

the standard of care, and the first treatment option satisfaction will be improved in completely eden-

il ient .02 _ . - .
to rehabilitate totally edentulous patient." By pro-  yjqus patients with implant retained overdenture
viding maxillary complete denture and 2 implant  in comparison to conventional dentures. Addition-

retained mandibular overdenture, functional and ally, implant-retained overdenture treatment option
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provide reasonably lower cost and less surgical and
prosthetic procedures if compared with implant-
supported fixed prosthesis.”

However, it was reported that implant —retained
overdenture treatment, have many prosthetic
complications like wearing down, breaking, or
continuous replacement and activation of retention
device, the denture base may require relining or
rebasing with time, fracture of acrylic resin teeth

and denture base.®1?

Prosthesis fracture may result from insufficient
prosthetic space"” or occur when the loads applied
exceed the strength of the prosthetic materials.® A
review study of the clinical complications of implant
prosthesis, reported that 12 % of overdenture cases
undergo prosthesis fracture.'”Overdenture fracture
is an inconvenient complication, as the patient is
generally unable to use the prosthesis until it is
repaired. One of the common methods used to reduce
the risk of overdenture fracture is by reinforcement
of the denture base with a metal framework,but it
is associated with additional laboratory procedures
and cost.!>!¥

With the advent of CAD/CAM technology in
complete denture construction, CAD/CAM PMMA
was recommended as a promising treatment option
toreduce therisk of overdenture fracture, particularly
in cases with limited prosthetic spaces.!*!'> This
is attributed to enhanced mechanical properties
of CAD/CAM dentures in the form of increased
flexural, and impact strength of CAD/CAM resins
if compared to traditional heat processed resins.!'>'
CAD/CAM denture is made of resin pucks produced
under controlled conditions of heat and pressure, the
outcome is condensed acrylic resins, with reduced
shrinkage, porosity or free monomer."”

It has been the aim of the present study to com-
pare after one year of service, the fracture incidence
of CAD/CAM and conventionally constructed
overdentures.Therefore, the null hypothesis for
this study was that there is no difference in fracture
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incidence between CAD/CAM fabricated overden-
tures and conventional fabricated overdentures after
one year of service.

MATERIALS AND METHODS

This study was done in accordance with the
principles of Helsinki Declaration (version, 2008),
and was approved by the Scientific Committee of
Alfarabi College of Dentistry and Nursing — Riyadh,
KSA. Twenty completely edentulous patients (men,
average 56 years of age) were selected from the
clinics of the Faculty of Dentistry. At the beginning,
the aims, consequences and eventual complications
of this clinical study were discussed with all patients,
and in case of acceptance to participate, the patient
sign an informed consent.

Inclusion criteria

Patients selection were based on the following
criteria: Cooperative men patients, with class 1
Angle jaw relation, have normal tongue size and
behavior, with at least 12 mm of interocclusal space,
have bone volume suitable for the size of the used
implant (12 mm length, and 3.3 mm diameter).

Exclusion criteria

Smoking patient, drugs or alcohol abusers,
patient with medical condition that complicate
the surgery, physical or psychiatric reasons that
could affect follow-up, and those who received
radiotherapy to the maxillofacial region that may
affect the implant site were excluded.

Grouping of patients

The patients were randomly distributed into
two equal groups each group have 10 patients as
follow; Group A: The patients received a maxillary
complete denture and a mandibular overdenture
constructed in a conventional heat processed acrylic
resin method and retained by two implants.

Group B: The patients received a maxillary
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complete denture and a mandibular overdenture
constructed from resin pucks using CAM/CAM
technology and retained by two implants.

Construction of the dentures

Dentures for group A were made following the
conventional clinical methods in accordance with
the recommendations of the British Society for the
Study of Prosthetic Dentistry."® Then the acrylic
dentures were processed following the conventional
compression molding technique, and heat cured in
a thermostatically controlled water bath according
to the manufacturer recommendations. The water
heated up to 80°C and maintained for 2 hours and
then allowed to boil for a further 30 minutes. All
the dentures were constructed by the same dental
technician.

For patients in group B, CAD/CAM dentures
were made following the AvaDent digital system
(AvaDent TM Digital Dentures, Scottsdale, AZ,
USA) with materials and techniques supplied by the
manufacturer. The CAD/CAM denture was done in
two clinical sessions, in the first session, impressions
were made using thermoplastic trays and heavy body
and light body polyvinyl-siloxane border molding
and impression materials, respectively. Jaws relation
record was done using the Anatomic Measuring
Device(AMD, Global Dental Science- Scottsdale,
AZ-USA) that was supplied by the manufacturer.
AMD consists of mandibular and maxillary trays,
which are available in various sizes. The mandibular
AMD tray has a tracing table, while the maxillary
tray provided with central adjustable bearing pin
in order to get a Gothic arch tracing. The maxillary
AMD tray has also an adjustable flange to support
the upper lip.The mandibular and maxillary AMD
trays were relined with fast set polyvinyl-siloxane
impression in order to stabilize them on the residual
ridge. After determination of the vertical dimension
of occlusion (VDO), and placing the relined AMD
trays in the patient’s mouth, the patient is asked to
close until the adjustable pin touches the tracing
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table at the appropriate VDO. After that the patient is
asked to move the mandible in protrusive and lateral
directions, in order to get Gothic arch tracing with
an apex that represent centric jaw relation.The apex
is marked by creating small pit using round bur, then
the mandible is guided until the pin fits in the created
pit. Following that both maxillary and mandibular
AMD trays are secured together by injecting an
interocclusal recording material in-between. Finally
lip support, midline, horizontal lip line, as well as
suitable tooth size and shape was recorded by using
flange and tooth mould templates. Then all obtained
records were sent to the laboratory for scanning
and denture fabrication. Prior to milling of the final
denture, a virtual design of the denture was sent
back for evaluation and acceptance. In the second
clinical session, after the milling of the complete
denture, delivery procedures similar those used for
the conventional complete denture.

Implant placement

The implant sites were evaluated radiographi-
cally and clinically as following: Bone height was
measured in the proposed implant site by using dig-
ital panoramic radiograph, in reference to 2 metal
balls inside a clear radiographic stent that produced
from duplicating the patient mandibular denture.
Bone width in the proposed implant site was evalu-
ated by mapping the residual ridge using graduated
periodontal probe under topical anesthesia.’® Each
patient received two implants in the mandibular
canine regions bilaterally following delayed load-
ing protocol. The implants used have the follow-
ing specifications: root form titanium — zirconium
implants (Roxolid SLActive; Institute Straumann
AG- Switzerland) with a diameter of 3.3 mm and a
length of 12 mm. Then the mandibular overdenture
was modified and relined by soft liner (COE-SOFT;
GC America, Alsip, I1l) opposite to the healing abut-
ments that cover the implants, and the patients were
instructed for using soft diet and meticulous oral
and denture hygiene.
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After 3 Months healing period, Locator
abutments (LOCATOR Attachment System; Zest
Dental Solutions) was placed on each implant, and
the locator housing attachments were attached to
the denture by the chairside direct pickup relining
technique by using auto-polymerizing hard relining
material (Simplex Rapid; Kemdent- UK) according
to the conventional method.®” In this study, a light
retention pink replacement male was used. Then
the patient was directed the correct way of denture
insertion and removal many times. Before patient’s
dismissal, all were instructed about denture and
implant hygiene and were requested to present in
scheduled follow-up visits for assessment.

Evaluation of overdenture fracture

Patients who suffered broken overdenture
were known from clinical reports. Any case
with noticeable crack in the acrylic base or total
separation of the denture parts, during follow up

was considered fracture.

The recorded data were tabulated and analyzed
using the SPSS statistical package (version 20).
Study of the incidence of overdenture fracture for
both groups was done by chi-square test. The level
of significance was set at 0.05.

RESULTS

All the participants in this clinical trial completed
12 months evaluation and no implants were lost.

Fracture of the mandibular overdenture

During the twelve months observation period
following the implant loading, two subjects of group
A patients experienced fracture of the denture near to
the attachment, while there was no fracture reported
in group B patients. Comparing these results using
a chi-square test, this difference was not statistically
significant (P=0.136) (Table 1).Repair was carried
out to the fractured dentures using self cured acrylic
resin (Simplex Rapid; Kemdent- UK) following the
conventional methods of denture repair.
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TABLE (1) Comparison of patients with CAD/CAM
and Conventional heat cured overdenture
who experienced overdenture fracture,
using chi-square test:

Overdenture No
Fracture Total P- Value
type Fracture
Group A 2 8 10
Group B 0 10 10 0.136 (ns)
Total 2 18 20

ns: Non significant difference (P> 0.05)

DISCUSSION

Itis well recognized that the aim of any prosthetic
dental treatment is to provide a satisfactory and
long-lasting dental prosthesis that preserve the
integrity of the supporting dental structures. So,
the goal of this study was therefore to evaluate and
compare the CAD/CAM overdenture construction
method and conventional heat curing method, with
respect to incidence of overdenture fracture after
one year of services.

Overdenture fracturing around supporting abut-
ment is a popular clinical complication in prosth-
odontic practice."” 2* Various methods have
been investigated to improve the acrylic denture
bases and prevent the fracture of overdenture, in-
cluding development of new materials, chemi-
cal modification, and mechanical reinforcement
of acrylic with metal framework or glass fibers.
@429Manufacturers and authors have reported that
CAD/CAM dentures have excellent mechani-
cal features compared to conventional heat-cured
dentures.1+1726-2® Therefore this clinical study was
conducted to compare the fracture incidence be-
tween CAD/CAM and traditional heat cured over-
dentures retained by dental implants. The result in-
dicates that the null hypothesis for the incidence of
denture fracture was not rejected, as the incidence
of denture base fractures was not significantly dif-
ferent between the study groups after 1 year of
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service. The small sample size, and short observa-
tion period (1 year) were a limitation of this study
which may account for the lack of significance be-
tween the fractures of overdentures in both groups
A and B. The finding indicates that 20 % of group A
overdenture experienced fracture near to the attach-
ment, where there is a concentration of stress, usual-
ly over the implant. This comes in line with a clini-
cal study carried out by Gonda et al®”, who reported
15.3% fracture of overdentures retained by single
or double implants. On the other hand, overden-
tures in group B did not show any fracture during
twelve months observation period, and this may be
attributed to the fact that group B overdenture fabri-
cated from a prepolymerized acrylic resin block that
may offer several advantages over conventionally
processed prostheses that include reduced porosity
and increased strength. This is consistent with pub-
lished data from Peng et al in 2017 during manag-
ing fracture resulted from limited prosthetic space
in implant retained overdenture, they observed no
complications for six months following denture in-
sertion after using CAD/CAM.

The fracture incidence in the present study was
non-significant, and this may be attributed to the
strict selection criteria of the participants with ad-
equate interocclusal distance of 12 mm space, that
give the chance to design the overdentures with
adequate denture base thickness of at least 2 mm
around the locator attachment system, so reduced
the risk of overdenture fracture around the implant
abutment. This attribution is supported by previous
studies in treatment planning for 2 implant retained
overdenture and the restorative space required for
implant overdenture cases.®*3" This indicates that
further research is required to evaluate the differ-
ence in fracture incidence in cases with limited in-
terocclusal space that may compromise the minimal
dimensions of the denture base materials used.

A limitation of this study is the small sample
size. Also, the study included only men patients and
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the observation period was limited to 12 months
following implant loading. Further studies that
consider these limitations are advised to validate the
findings of the present study.

CONCLUSION

By taking the limitations of this study into
consideration, it can be concluded that:

The incidence of overdenture fractures was
not significantly different between overdentures
constructed by CAD/CAM or conventional heat
curing techniques. When fractures take place, they
tended to be in areas close to the abutment.
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