136

An 8-year clinical evaluation of 76 patients

with non-submerged dental implants
Salah A. Al-Omoush, BDS, MSc, PhD
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The aim of this clinical study was to quantitatively assess the cumulative success and survival rates of the use of non-submerged ITI®
dental implants in fully edentulous mandibles. A total of 76 patients received 244 fixtures in the mandible to retain overdentures. Of
the 76 patients treated, five patients dropped-out for reasons other than implant failure. Eight-year cumulative success and survival
rates were evaluated for 227 fixtures utilizing the life table analysis. Life table analysis for the investigated patients with a total of 227
implant fixtures revealed a cumulative survival and success rates of 90.9% at 8-years. The results indicated that the non-submerged
osseointegrated dental implants with bar and ball attachments retaining overdentures could be successful treatment modality for

edentulous patients with long-standing conventional complete denture problems.

Introduction

The loss of alveolar bone as part of the ageing
process affects both jaws. Several factors, such as
genetic background, hormonal and metabolic
disturbances and the loss of the natural teeth, may
contribute to the degree of bone loss.! Atrophic
changes in edentulous jaws mass create a clinical
challenge due to reduced retention, stability and
load bearing capacity of complete dentures. This
may lead to alow level dental function.2

Patients with complete dentures sometimes
complain of looseness of their mandibular
dentures.3 These are usually treated by
conventional means that may include surgical
techniques such as vestibuloplasty and ridge
augmentation in an attempt to improve the quality
of the denture bearing area. However, it is
generally accepted that these forms of treatment
may not be efficient in providing functional
improvements.* These modalities have largely
been superseded by the use of osseointegrated
implant techniques. The introduction of
osseointegrated dental implants has resulted in
marked improvements in dental function,
substantiated by many studies that evaluated bite
force, chewing efficiency, speech and
psychological status in patients treated with
implant-fixed prosthesis and implant-retained
overdentures.>8
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Reports on osseointegrated dental implants
were based on retrospective clinical studies on
completely edentulous patients treated with the
Branemark system. Implants survival rate of 86% in
the mandible and 78% in the maxilla after 15 years
of function was reported.? Prospective clinical
studies with different follow-up periods reported
favourable results with the use of the Branemark
implant system in totally edentulous' and
partially edentulous individuals.m Previous
studies'>1* found that the success and survival
rates of implant-retained overdentures were in the
range of 91% to 97.7% in the mandible, when non
sub-merged (that is one-step surgery and trans-
mucosal from the onset) and submerged (that is
two-step surgery, where another surgery is
needed to connect the superstructure in the oral
cavity) dental implant systems were employed.

The purpose of the present study was to
evaluate the cumulative success rate, longevity
and maintenance of 227 consecutively inserted
International Team for Oral Implantology (ITI)®
implant fixtures over a period of 8 years using the
life table analysis.

Materials and Methods

A total of 76 patients with long standing
mandibular denture problems were treated with
ITI fixtures in the anterior mandible to retain an
overdenture.
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Presenting Complaints

Seventy-six patients, 18 males and 58 females
of an average age of 58 years at the time of implant
placement were included in this study. All patients
had been referred by their dental practitioners or
by other hospital departments to the Department
of Prosthodontics at Glasgow Dental Hospital, UK
for consideration of implant treatment. They
presented with a variety of chronic problems
associated with instability of conventional
mandibular dentures. Most of the patients had
difficulties with eating. Some patients reported
speech problems and many felt socially
handicapped because of poor denture function.
Dental history of the patients revealed that they
had been edentulous in the mandible for 3 to 15
years prior to implant treatment, during which they
had been provided with at least 3 sets of dentures
for both upper and lower dental arches. A total of
244 fixtures were installed with different forms and
lengths, and most of the fixtures were 10 mm (ITI)®
hollow cylinders.

Clinical Assessment

The clinical assessments for patients were
carried out between 1 and 8 years after completion
of implant treatment. All the patients were
reviewed and assessed by the same clinician
(author) over a period of 5 months. Of the 76
patients treated, 5 abandoned the treatment for
reasons other than implant failure. Of the latter, 2
patients had died; 2 patients could not attend
because of chronic health problems and in 1
patient, four healthy mandibular implants had
been removed for psychological reasons (Table 1).
There was no indication that there had been
clinical problems during the earlier follow-up of
any of these 5 patients.

The remaining 71 patients (55 females and 16
males) with a total of 227 fixtures were assessed.
The mandibular implant-retained overdentures
were anchored to ball attachments in 18 patients
and 53 overdentures were anchored to bar
attachments (Table 2). Seven out of the 227
implant fixtures had failed and 2 implant fixtures
were not used in the final prostheses from the start
because of buccal positioning, although they were
fully osseointegrated.

The implant fixtures were examined for
successful osseointegration according to the
following predefined criteria of success.

1. Absence of persistent subjective complaints,
such as pain
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2. Absence of recurrent peri-implant infection
with suppuration

3. Absence of mobility

4. Absence of continuous
radiolucency around the fixture

radiographic

Table 1. Fixtures per patients, total number of fixtures, deceased and
dropped-out patients, fixture failures and sleepers

Fixture Number Total Deceased Dropped Failure Sleeper

per of no. of (Patients) out (Fixtures) (Fixtures)
patient patients fixtures (Patients)
2 1 0
25 50
3 1 0 2
10 30 7
4 0 3
Total +2 +3 2
76 244 #5 #12

* Remaining subjects ** Remaining fixtures # Total of lost fixtures (17) +
Total of dropped-out patients (5).

Table 2. Number of fixtures which retained the attachments, number
and types of attachments

Ball Two fixtures Four fixtures Total
attachment

12 6 18

Two fixtures short
bar /dis tal extension
cantile ver

Three/ Four fixtures  Total
long bar

3/2 15/33 53

Clinical examination was carried out to
evaluate the mobility of each fixture by application
of manual pressure on different sides of each
abutment using a dental mirror handle. Each
implant was percussed with a dental mirror
handle. For the overdenture retained by bar
attachment, the bar was dismantled and each
fixture was examined separately. A sharp high-
pitched metallic sound with no discomfort to the
patients was considered as an indictor of clinical
osseointegration. If percussion gave a dull sound
pitch, clinical examination was supported by the
use of the annually taken radiographs and the
present radiographs taken at the time of clinical
assessment. None of the examined fixtures
showed any sign of mobility when tested. All
patients seen in this study had been seen within
the Department of Prosthodontics as part of
ongoing maintenance and care. Radiographs
(orthopantomograph and periapical) were taken
for each patient during this follow-up and it was
considered as a routine assessment due to the
limitation of using a standardized technique to
measure and assess the marginal bone loss.

Patients were asked simple chairside questions
regarding oral functions such as ability to eat and
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chew hard food and whether they considered their
prosthesis a part of their body or as foreign
objects. Difficulties in maintaining good hygiene
of prostheseses with respect to attachment
systems, prosthetic complications, soft tissue
reaction and patient's complaints were also
assessed.

Statistical Analysis

Statistical analysis was performed with the use
of life-table analysis.1®

This analysis calculated the internal success
rate for each time interval and the cumulative
success rate for the entire 8-year period. All fixtures
exhibiting suppurative peri-implant infection,
pain, continuous radiographic radiolucency and
clinical mobility at the final assessment were
included inthe group of failures .

Results

A total of 244 ITI® implant fixtures were placed
in edentulous mandibles in the interforaminal
region in 76 patients. Five patients dropped-out for
the reasons mentioned earlier.

Life table analysis for 71 patients with a total of
227 implant fixtures revealed a cumulative success
rate of 90.9% over 8 years follow-up period and the
over all success rate was in the range of 90.9% to
96.9% (Table 3).

Table 3. Number of fixtures, follow-up period, number of
failures and the cumulative success rate (CSR)

No. of Follow-up No. of No.of % Success C.S.R
fixtures period failures sleepers rate %
(yrs)
22 7-8 90.9 90.9
2
35 6-7 94.3 93.0
2
40 5-6 95 93.8
2
28 4-5 100 95.2
0 2
43 34 100 96.4
0
39 2-3 97.4 96.6
1
20 1-2 100 96.9
0
227

A total of 7 hollow screw implant fixtures were
lost, in six different patients and they were
considered as an early failure. Two patients each
lost a fixture during the osseointegration period in
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the first year, these fixtures never having been
loaded. Another 2 fixtures were lost in the second
year. There was one further early failure during the
healing phase due to lack of osseointegration.

One patient lost 2 implants after 5 years in
function and this was counted as a late failure. In
this patient, peri-implant infection with increased
probing depth (approximately 8 mm), bleeding on
probing and suppuration was apparent and peri-
apical radiographs showed signs of vertical and
horizontal bone resorption, where only the apical
1/3 of the fixtures were engaged by an intact bone.
After microbiological investigation, the patient
was treated with systemic oral antibiotics
(Penicillin V 4x250 mg/daily and Metronidazol
3x250/daily) for 10 days and local irrigation of the
peri-implant pocket with 0.5% chlorhexidine-
digluconate gel. Thereafter, the patient was
monitored for 5 months, but due to the recurrence
of the infection, which became a source of
discomfort to the patient, the 2 fixtures were taken
out. Subsequently, this patient's overdenture was
modified for anchorage to the 2 remaining
implants by bar attachments.

All the patients with bar attachment reported
difficulties in cleaning and maintaining good
hygiene to the implant fixtures compared to
patients wearing overdentures retained with ball
attachment. Soft tissue hyperplasia ranged from
slight to mild was found in 4 patients with stud
attachments. Likewise, in 25 cases wearing
overdentures retained with bar attachments, soft
tissue hyperplasia ranged from slight to severe
conditions. In 5 patients, at least 2 gingivectomies
were carried out. Loose clips were reported in 3
patients and fractured clips in 4 patients.
Overdenture renewal was carried out in 7 patients
due to loss of the clips, golden matrices and
fractured or worn acrylic teeth. The chief complaint
from 30 patients was food trapping underneath
the lower denture and this was greater in patients
wearing an overdenture retrained with a bar
attachment. All the patients were satisfied with
both ball and bar attachments compared to their
original conventional dentures with respect to oral
functions.

Discussion

Analyses were performed with cumulative
success rates using predefined criteria of
success.’> The strict evaluation included all
implants as biological failures, when there was
suppurative peri-implant infection, clinical
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mobility, persistent pain and
radiolucency at the last examination.

A long-term prospective study with an 8-year
follow-up period using ITI® dental implant systems
reported cumulative success rate of 93.3% of 2359
implant fixtures.™

High long-term success rate of individual
implants ranging from 86% to 98% have been
reported when Branemark two-stage dental
implants were used as a support for prostheses in
completely edentulous mandibles.® While in short-
term studies, an overall success rates of
Branemark dental implants placed in edentulous
atrophic mandibles were reported to be 94% and
97%, respectively.10

An equally high success rate of 96% in a 6-year-
review was reported using the IMZ dental implant
was reported.!” Similar multicentre findings have
been reported from in a prospective studies using
Branemark dental implant system to support
overdentures.'213 Results reported success rates
ranging from 94.2% to 97.7% for the mandibular
overdentures with 1 to 5 years follow-up period.

Non-submerged, two-part ITI® dental implant
system have been assessed as support for single
tooth replacement, implant-fixed bridges or
implant-retained overdenture in the maxilla and
mandible of partially or totally edentulous
patients.8 The follow-up varied from 6 to 36
months. The degree of mandibular ridge atrophy
in the edentulous group of patients provided by
mandibular implant-retained overdentures was
not evaluated. However, the success rate of
individual ITI® dental implants was shown to be
92%. The 5-year success rate of (type F or Bonefit)
IM® and Branemark dental implants placed as
support for implant-retained overdentures was
reported to be 97% and 91%, respectively.*19

The results of this study on edentulous patients
treated with implant-retained mandibular
overdentures showed cumulative quantitative
success rate of 90.9% over 8-year follow-up period.
The small number of failures due to implant
mobility during the healing period may be caused
by bone necrosis due to overheating of the bone
during the preparation of the implant bed. The
overall success rates were in the range of 90.9% to
96.9%.

The present study indicated that all the patients
were satisfied with both ball and bar attachments
compared to their original conventional dentures.
All the patients stated that their ability to chew and
eat hard food was better with their implant-
retained overdentures. These results are in
agreement with previously reported findings.20.21

radiographic
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All the patients had perceived their implant-
retained overdentures as part of themselves and it
seemed likely that this perception had resulted
from the increased stability of the lower denture
provided by the implant fixtures with a resultant
improvement in masticatory and social function.
This is in agdreement with many previously
published reports.22

In the present study, patients with bar retained-
overdentures complained of denture related
hygiene problems more than those with ball
attachments. Moreover, the vast majority of those
patients reported food trapping underneath the
lower denture and this was greater in patients
wearing an overdenture retrained with a bar
attachments. These findings were in agreement
with those reported by Donatsky and Hillerup.23

In this present clinical study, the criteria used in
evaluating implant success did not include the
measurements of alveolar bone resorption due to
lack of standardized x-ray technique. However,
none of the panoramic or the periapical
radiographs showed any radiolucencies around
the fixtures, and this was substantiated by serial of
annual radiographs of the fixture sites of all the
patients over the past 8 years and at the time of
clinical assessment. Absence of clinical mobility,
continuous radiolucency, persistent discomfort,
pain, suppuration was the parameter for the
definition of success in this study. Therefore,
based on the present results, it can be summarized
that the non-submerged ITI® dental implants
demonstrated success rates above 90.9% for an
observation period of time up to 8 years. These
present results have confirmed favourable and
promising short- and long-term results previously
published on ITI® dental implant system.14:19.24.25

Conclusion

This clinical long-term study indicated that the
ITI® implant-retained mandibular overdentures
with ball and bar attachment systems could be a
successful treatment option for patients with long-
standing conventional complete denture
problems. From the patient point of view, both
attachment systems demonstrated an increase in
overall satisfaction regarding oral and
psychosocial functions.

Acknowledgment
I owe special thanks to Dr. Kevin Jennings,

Department of Prosthodontics, Glasgow Dental
Hospital for his guidance, help and support.

Saudi Dental Journal, Vol. 15, No. 3, September - December 2003



140

10.

11.

12.

13.

References

Atwood DA. Reduction of residual ridges: A major
oral disease entity. ] Prosthet Dent 1971; 26: 266-279.
Bergman B, Carlsson GE. Clinicall long-term study of
complete denture wearers. ] Prosthet Dent 1985; 53:
56-61.

Berg E. A two-year follow-up study of patient
satisfaction with new complete dentures. Br Dent |
1988;16: 160-165.

Stoelinga PJW, De Kooman HA, Tideman HA.
Reappraise of the interposed bone graft
augmentation of the atrophic mandible. ] Maxillofac
Surg 1986; 11: 107-112.

Haraldson T, Jemt T, Stalblad PA, Lekholm U. Oral
function in subjects with overdentures supported by
osseointegrated implants. Scand | Dent Res 1988; 96:
235-242.

Mericske-Stern R. Clinical evaluation of overdenture
restorations supported by osseointegrated titanium
implants: A retrospective study. Int | Oral Maxillofac
Implants 1990; 5: 357-383.

Lundqvist S, Lohmander-Agerskov A, Haraldson T.
Speech before and after treatment with bridges on
osseointegrated implants in the edentulous upper
jaw. Clin Oral Impl Res 1992; 3: 57-62.

Wismeijer D, Van Waas MA], Vemeeren |IH. Patient
satisfaction with implant-supported mandibular
overdentures: A comparison of three treatment
strategies on ITI® dental implants. Int | Maxillofac
Implants 1996; 11: 255-262.

Adell R, Eriksson B, Lekholm U, Branemark P-I, Jemt T.
A long-term follow-up of osseointegrated implants
in the treatment of the totally edentulous jaws. Int ]
Oral Maxillofac Implants 1990; 5: 347-359.

Donatsky O. Osseointegrated dental implants with
ball attachments supporting overdentures in
patients with mandibular alveolar atrophy. Int ] Oral
Maxillofac Implants 1993; 8: 162-166.

Lekholm U, Van Steenberghe D, Herrmann I.
Osseointegrated implants in the treatment of
partially edentulous jaws: A prospective 5-year
multicenter study. Int J Oral Maxillofac Implants
1994; 9: 627-635.

Hutton JE, Heath RM, Chai )Y, Harnett J, Jemt T, Johns
RB, McKenna S, McNamara DC, Van Steenberghe D,
Taylor R, Watson R, Herrmann I. Factors related to
success and failure rates at 3-year follow-up in a
multicentre study of overdentures supported by
Branemark implants. Int | Oral Maxillofac Implants
1995; 10: 33-42.

Jemt T, Heath MR, Johns RB, McNamara DC, Van
Steenberghe D, Watson RM. A 5-year prospective
multicentre follow-up report on overdentures
supported by osseointegrated implants. Int ] Oral
Maxillofac Implants 1996; 11: 291-298.

Saudi Dental Journal, Vol. 15, No. 3, September - December 2003

AN 8-YEAR CLINICAL EVALUATION OF 76 PATIENTS

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Buser D, Mericske-Stern R, Bernard |P, Behneke A,
Behneke N, Hirt HP, Belser UC, Lang NP. Long-term
evaluation of non-submerged ITI® implants. Part I: 8-
year life table analysis of a prospective multicentre
study with 2359 implant. Clin Oral Impl Res 1997; 8:
161-172.

Buser D, Weber HP, Lang NP. Treatment of partially
edentulous patients with IM® hollow-screw
implants: Pre-surgical evaluation and surgical
procedures. Int ] Oral Maxillofac Implants 1990; 5:
165-169.

Cutler S), Ederer F. Maximum utilization of the life
table method in analysing survival. ] Chron Dis 1958;
6:699-712.

Chan MFW, Johnston C, Howell RA, Cawood ]I.
Prosthetic management of the atrophic mandible
using endosseous implants and overdentures: A six
year review. Br Dent] 1995; 179: 329-337.

Wedgwood D, Jennings K], Critchlow HA, Watkinson
AC, Shepherd JP, Frame W, Laird WR, Quayle AA.
Experience with ITI® osseointegrated implants at
five centres in the UK. Br ] Oral Maxillofac Surg 1992;
30:377-381.

Mericske-Stern R, Steinlin ST, Marti P, Geering AH.
Peri-iimplant mucosal aspect of ITI® implants
supporting overdentures. A 5-year longitudinal
study. Clin Oral Impl Res 1994; 5: 9-18.

Tang L, Lund JP, Tache R, Clokie CMI, Feine JS. A
within-subject comparison of mandibular long bar
and hybrid implant-supported prostheses:
Psychometric evaluation and patient preferences. )
Dent Res 1997; 76: 1675-1683.

Feine JS, De Grandmont P, Boudrias P, Tache R,
Lamarche C, Brien N, Alund JP. Within-subject
comparison of implant-supported mandibular
prostheses: Choice of prosthesis. ] Dent Res 1994;
73:1105-1111.

Albrektsson T, Blomberg S, Branemark P-I, Carlsson
GE. Edentulousness - An oral handicap patient
reaction to treatment with jaw bone-anchored
prostheses. ] Oral Rehabil 1987; 14: 503-511.
Donatsky O, Hillerup S. Non-submerged
osseointegrated dental implants with ball
attachments supporting overdentures in patients
with mandibular alveolar atrophy. Clin Oral Impl Res
1996; 7: 170-174.

Buser D, Weber HP, Bragger U, Balsiger C. Tissue
integration of one-stage ITI® implants: 3-year results
of a longitudinal study with hollow-cylinder and
hollow-screw implants. Int | Oral Maxillofac Implants
1991; 6: 405-412.

Brocard D, Barthet P, Baysse E, Duffort JF, Eller P,
Justumus P, Marin P, Oscaby F, Simonet T, Benque E,
Brunel G. A multicenter report on 1022 consecutively
placed ITI® implants: A 7-year longitudinal study. Int |
Oral Maxillofac Implants 2000; 15: 691-700.



