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Abstract: Background: Edentulism is a serious public health problem since it is a
physical defect that has been associated with significant impairments in self-esteem,
communication, nutrition, and perceptions of appearance. This study aimed to evaluate
the survival rate and prosthetic complications of implant-supported overdentures in the
edentulous upper jaw. Methods: This prospective study was carried out at Banasree
Dental and German Dental implant surgery centers from December 2011 to December
2021 where 78 patients were included in this study and evaluated clinically and
radiographically. A total of 20 patients were excluded as they did not agree to or
maintain the follow-up schedule. After this procedure, 58 patients (24 male and 34
female) were evaluated for this study. Results: The mean age of the patients was 61.3+
6.8 years whereas the 24 (41.4%) were male. The total survival rate of implants was
94.8% at the 5-year follow-up and 92.2% at the 10-year follow-up. In the 3.0 mm
diameter implants, the lowest survival rate was 70.6% at the 5-year follow-up and
52.9% at the 10-year follow-up, whereas in the 3.8 mm diameter implants it was 95.1%
and 93.4%, in the 4.2 mm diameter implants it was 97.8% and 96.7%, and in the 4.6 mm
diameter implants it was 94.8% and 92.2%, respectively. Most of the 29 implants had
prosthetic tooth fractures, followed by 18 premature wear of gaskets, 15 prosthesis
loosening/shedding, 9 damaged prosthesis flanges, 4 damaged baskets, and 3 implants
with screw loosening. Conclusion: It is concluded that implant-supported maxillary
overdentures have a high rate of survival and are a safe and reliable treatment option.
But it's obvious that biological and mechanical complications arise frequently and that
they become more common over time.

Keywords: Overdenture, Maxilla, Implant for smokers, Prosthetic Complications, Dental
Implant, Survival Rate.
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INTRODUCTION

Edentulism

is a serious public health

experience poor prosthetic retention, which has a
negative impact on their quality of life in terms of

problem since it is a physical defect that has been
associated with significant impairments in self-
esteem, communication, nutrition, and perceptions
of appearance. Complete dentures have traditionally
been used to treat fully edentulous patients.
However, because of progressive maxillary bone
loss, these patients frequently struggle to chew and

oral health [1, 2]. The installation of dental implants
to hold overdentures in the edentulous jaws can
now successfully treat these problems [3]. An
implant-supported overdenture has benefits such as
improved chewing ability, comfort, and stability that
lead to enhanced patient satisfaction and quality of
life [3]. A removable dental prosthesis known as an
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overdenture is supported by one or more natural
teeth still present, their roots, and/or dental
implants [4]. When it comes to treating edentulous
individuals, implant-supported overdentures are
regarded as a good therapeutic choice since they
satisfy both functional and aesthetic needs [5-8].

Implant-supported mandibular
overdentures have been the subject of numerous
studies and systematic reviews, all of which have
shown outstanding long-term results [9-11]. Only a
few studies examined the mid-and long-term
effectiveness of implant-supported maxillary
overdentures [12, 13]. Additionally, maxillary
implants supported overdentures have reported
worse mid- and long-term implant survival/success
rates [14-16]. These less favorable outcomes have
been linked to bone volume and quality issues that
are frequently more severe at maxillary than
mandibular sites [14, 15]. The treatment outcomes
of implant-supported maxillary overdentures,
however, may be influenced by a variety of variables,
including the kind, quantity, and positioning of
fixtures as well as the loading circumstances [11,
14-16]. The minimal number of implants necessary
for the edentulous maxilla to be sufficiently restored
using a detachable partial overdenture has not yet
been sufficiently investigated [17, 18]. The
edentulous maxilla should have a minimum of four
implants, according to the Fifth International Team
for Implantology consensus statement from 2013
[19]. However, some research indicates that the use
of two maxillary implants as opposed to four has no
impact on patient satisfaction or mean bone support
[20-22]. This study aimed to evaluate the survival
rate and prosthetic complications of implant-
supported overdentures in the edentulous upper
jaw.

MATERIALS AND METHODOLOGY

This prospective study was carried out at
Banasree Dental and German Dental implant surgery
centers from December 2011 to December 2021
where 78 patients were included in this study and
evaluated clinically and radiographically. A total of
20 patients were excluded as they did not agree to
or maintain the follow-up schedule. After this
procedure, 58 patients (24 male and 34 female)
were evaluated for this study. Patients with
edentulism in the maxilla, functional problems with
the conventional complete maxillary denture,
sufficient maxillary bone volume to place implants at
least 5 mm in diameter and 8.0 mm in length, and
good general health conditions were included in this
study. The patients need bone augmentation
procedures with autogenous bone and/or bone
substitutes prior to implant insertion, uncontrolled
diabetes mellitus, immunocompromised status,

radiotherapy in the maxillofacial region,
chemotherapy, treatment with amino-
bisphosphonates, and clinical signs of severe oral
functional disorders were excluded from this study.
Smoking was not considered an exclusion criterion
for this study; however, patients were advised that
smoking is associated with an increased risk of
implant failure. All participants received detailed
explanations about the planned treatment and its
potential risks and complications and signed a
written informed consent form before being
enrolled in the study.

Surgical and Prosthetic Procedures

At first patient and surgery room ware
prepared for implant surgery with highest level of
safety and sterility. Under local anaesthesia, the
surgical procedure was carried out following the
manufacturer's instructions. With implant drills of
increasing diameter and continuous cooling, implant
sites were prepared according to the protocol. At the
level of the bone crest, the fittings were placed. Each
maxilla that was missing teeth received at least two
implants. The patients' entire dentures were then
relined with a soft tissue conditioner and utilized as
interim prostheses after the flaps were adjusted to
completely cover the implants and fastened in place
by interrupted sutures. Ice packs were made
available after surgery. All patients got oral
antibiotics for seven days, as well as medication to
reduce postoperative pain and comprehensive oral
hygiene instructions. For seven days, patients were
required to follow a soft diet. Smokers were advised
to abstain from smoking for 48 hours following
surgery. Before going back for the second stage of
surgery, all patients wore temporary complete
dentures. Four months were spent with the implants
submerged. Following this period of uninterrupted
healing, a second step of surgery was performed to
gain access to the underlying implants, and healing
abutments were inserted. The ridge mucosa was
raised to reveal the implants after a mesiodistal
crestal incision was created that was restricted to
the implant sites. The cover screws were then
swapped out for healing abutments. The mucosal
flap was repositioned to abut the healing area and
then sutured in place. The full temporary dentures
were then placed in the mouth and discharged
liberally all around the healing abutments before
undergoing another partial relining with a tissue
conditioner. The healing abutments were taken out
two weeks later, and pick-up impression posts were
inserted at the implant level. Utilizing
polyvinylsiloxane and generic trays, the final implant
impression was created. The supra structures for the
implants were ball titanium abutments, to which
stainless-steel housing and silicon insert were
attached. Each OD was made of acrylic resin. In
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order to provide a balanced occlusion in centric
relation without anterior tooth contact, all
overdentures were meticulously examined for
correct occlusion. Protrusion and laterotrusion were
measured on the articulator and intraorally.

Follow-up

The follow-up period for patients after the
delivery of the upper overdenture is between 60 and
120 months. The implant is considered ‘survived’ if
its superstructures function normally when
clinically evaluated. Pain on palpation, percussion,
or function of the implant, any mobility of the
implant, purulent exudate, uncontrolled progressive
bone loss, removed or no longer the teeth in the
mouth were considered ‘failed’ implants. Prosthetic
complications, such as mechanical complications
related to implant components (loosening or

fracture of the abutment), and technical
complications, including issues related to anchorage
structure (broken balls or loose, lost, or broken
attachments) or prostheses (repairs of fractured
prostheses or overdenture teeth) were evaluated at
the follow-up time.

SPSS Version 21.0, developed by SPSS Inc. in
Chicago, Illinois, was used to analyze all of the data.
Descriptive statistics were used for patient
demographics (gender, age, and smoking habit) and
the distribution of implants (position, diameter, and
length). Frequency distributions were calculated for
qualitative variables, such as implant survival or
failure and prosthetic complications.

RESULTS

Table 1: Baseline Characteristics of Investigated Patients, (N=58)

Variables

Age (Mean# SD) yr

Gender

Male

Female

Location

Anterior

Posterior

General illnesses

Diabetes mellitus

Coronary heart disease

Active smoker

Number | Percentage
61.3+ 6.8

24 41.4%

34 58.6%

30 51.7%

28 48.3%

6 10.3%

8 13.8%

9 15.5%

This table shows the baseline
characteristics of the investigated patients, where
the mean age of the patients was 61.3+ 6.8 years and
24 (41.4%) were male. 30 (51.7%) of the patients’

overdentures were anterior, while 28 (48.3%) were
posterior. 6 (10.3%) patients had diabetes mellitus,
8 (13.8%) had coronary heart disease, and 9
(15.5%) patients were active smokers.
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Figure 1: Distribution of the implants by length and diameter
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There were 232 implants in the 58 patients
where the most 45 implants were 4.2 mm in
diameter and 12.0 mm in length, followed by 30
implants that were 3.8 mm in diameter and 12.0 mm

in length, 28 implants that were 4.2 mm in diameter
and 10.5 mm in length, 26 implants that were 4.6
mm in diameter and 12.0 mm in length, and a few
implants that were 3.0 mm in diameter.

Table 2: Implant survival rate during 5 years and 10 years follow ups

Implant No. of Failed Implant Failed Implant Survival rate Survival rate

Diameter | Implant | during the 5 years | duringthe 10 years | during the 5 during the 10
years years

3.0 mm 17 5 8 70.6% 52.9%

3.8 mm 61 3 4 95.1% 93.4%

4.2 mm 92 2 3 97.8% 96.7%

4.6 mm 62 2 3 96.8% 95.2%

Total 232 12 18 94.8% 92.2%

Location

Anterior 120 5 8 95.8% 93.3%

posterior | 112 7 10 93.8% 91.1%

Table 2 shows the implants' survival rate
after 5 years and 10 years of follow-up. The total
survival rate of implants was 94.8% at the 5-year
follow-up and 92.2% at the 10-year follow-up. In the
3.0 mm diameter implants, the lowest survival rate
was 70.6% at the 5-year follow-up and 52.9% at the
10-year follow-up, whereas in the 3.8 mm diameter
implants it was 95.1% and 93.4%, in the 4.2 mm

diameter implants it was 97.8% and 96.7%, and in
the 4.6 mm diameter implants it was 94.8% and
92.2%, respectively. The anterior overdenture
survival rate was 95.8% at the 5-year follow-ups and
93.3% at the 10-year follow-ups, whereas the
posterior overdenture survival rate was 93.8% and
91.1%, respectively.

Table 3: Prosthetic complication of maxillary overdenture during 5 years and 10 years follow ups

Prosthetic Complications During the 5 years follow ups | During the 10 years follow ups | Total
Anterior Posterior Anterior Posterior

Prosthetic teeth fractures 2 12 2 13 29
Premature wear of gaskets 5 3 3 7 18
Prosthesis loosening/shedding | 1 6 1 7 15
Prosthesis flanges damages 2 2 2 3 9
Baskets damage 0 2 0 2 4
Prosthesis mobility 1 2 1 0 4
Screw loosening 0 1 0 2 3

In the prosthetic complications, most of the
29 implants had prosthetic tooth fractures, followed
by 18 premature wear of gaskets, 15 prosthesis
loosening/shedding, 9 damaged prosthesis flanges, 4
damaged baskets, and 3 implants with screw
loosening.

DISCUSSION

Since the introduction of osteo-integrated
implants, implant-supported overdentures have
become a good treatment option for the completely
edentulous patient. The present study examined the
survival or failure rate of the implants and the
prosthetic complications of the overdentures. The
total survival rate of implants was 94.8% at the 5-
year follow-up and 92.2% at the 10-year follow-up.
This is similar to the study of Stefanie Kappel et al,,
[23], where the survival rate of implant-supported
overdentures for the edentulous maxilla was 93.8%

after a mean observation period of 3.1 years.
According to the findings of Ma et al, [24]
Raghoebar et al, [25], Watson et al., [26]; Zou et al.,
[27] in their studies, survival rates for implants that
support overdentures in edentulous jaws range from
72.4% to 100%. In contrast to earlier findings in the
literature, implant loss was more prevalent and
severe in this study [28, 29]. Even lower survival
rates are reported by Palmqvist et al, [30] and
Widbom et al, [31] in their studies. According to
Balaguer et al, [32], implants supporting
overdentures in the maxilla are generally thought to
have lower survival rates than those supporting
mandibles. But according to Ma et al,, [24], implant
survival of maxillary overdentures appears
unrelated to prosthetic design. Krennmair et al., [33]
demonstrated a cumulative 5-year survival rate
higher than 98% with four implants put in the
maxillary anterior region and anchored on a milled
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bar in a trial on "planned" implant supported
maxillary overdentures. In a different "planned”
trial, Sanna et al, [34] demonstrated a successful
outcome with four to six interconnected implants
supporting an overdenture in the maxilla, with a
cumulative survival rate.

According to this study, in the 3.0 mm
diameter implants, the lowest survival rate was
70.6% at the 5-year follow-up and 52.9% at the 10-
year follow-up, whereas in the 3.8 mm diameter
implants it was 95.1% and 93.4%, and in the 4.2 mm
diameter implants it was 97.8% and 96.7%,
respectively. This result is similar to Rodolfo Reda et
al,'s [35] report, where the success rate of smaller-
diameter implants is lower, especially if placed in
posterior areas, compared to medium-diameter
implants. In this study, there were prosthetic
complications, most of the 29 implants had
prosthetic tooth fractures, followed by 18 premature
wear of gaskets, 15 crowns loosening/shedding, 9
damaged prosthesis flanges, 4 damaged baskets, and
3 implants with screw loosening.

In 1996, Jemt et al, [36] reported that
77.9% of overdentures experienced mechanical
difficulties; this figure was confirmed in subsequent
investigations by Visser and Slot [37, 38]. Retention
loss in retention systems, wear and/or fracture of
the teeth or the prosthesis, loss of adaption of the
prosthesis's base, screw loosening or fracture, and
abutment loss were the mechanical issues that
occurred most frequently. However, some other
authors listed resin fractures, dental problems, and
the need for relining as often occurring mechanical
issues. A recent systematic review [39] compared
the differences between overdenture attachments,
with and without splinting, comparing the
mechanical complications suffered by bar-retained
overdentures. It described the following: abutment
or abutment screw loosening, relining, dental or
resin fractures, and retention clip breakage, the
same complications as observed in the present
study. When Slot et al.,, [38] examined the prevalence
of mechanical problems in the study, they
discovered that the most frequent mechanical event
with bar kinds of overdenture retention was the
fracturing of prosthetic teeth or resin [40, 41].

CONCLUSION

Although some limitations have the current
study, particularly the limited sample size, it is
possible to conclude that the treatments outlined for
the medium- to long-term rehabilitation of an
edentulous maxilla are effective. Additionally,
patients reported a high degree of satisfaction with
the overdentures. The study's upper jaw
overdenture implants had a survival rate of 92.9%. It

is true that implant-supported maxillary
overdentures have a high rate of survival and are
safe and reliable treatment option. But it's obvious
that biological and mechanical issues arise
frequently and that they become more common over
time. This study also suggests that dental
professionals should put great effort into selecting
dependable components and materials for implant-
supported overdentures, and patients should be a
part of well-structured maintenance programs after
treatment with implant-supported overdentures to
reduce the time needed to address complications.
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