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Purpose: The aim of this study was to evaluate surgical and prosthetic care and
aftercare of maxillary overdentures supported by six endosseous implants and a
milled bar mesostructure with Ceka attachments. Materials and Methods: Thirty-nine
consecutive patients with an edentulous maxilla who reported problems wearing a
conventional maxillary denture were treated with an overdenture supported by six
endosseous implants and a milled bar mesostructure (solid bar with position Ceka
attachments). Prosthetic and surgical care and aftercare were scored from the first
visit until 10 years after the augmentation of the maxilla. Patient satisfaction was
assessed at the end of follow-up. Results: On the basis of problems patients
experienced with wearing their conventional dentures, three groups of patients were
distinguished: patients with lack of retention of their conventional maxillary denture
related to anatomic problems (n = 24), patients with gagging problems (n = 9), and
patients not tolerating a conventional maxillary denture due to subjective problems
not related to an anatomic substratum (n = 6). The need for care and aftercare was
comparable between the three groups. The overall 10-year implant survival rate was
86.1%. Loss of implants occurred mostly during the first year after placement.
Surgical aftercare predominately consisted of care related to the removal and
replacement of implants (ie, reaugmentation, replacement of implants, and abutment
connection). Prosthetic aftercare consisted mainly of routine inspections, oral hygiene
care, and activation or replacement of Ceka attachments. Finally, all patients
functioned well with their overdentures and remained satisfied throughout the study.
Conclusion: Irrespective of the mentioned underlying reasons for not functioning
with a conventional maxillary denture, an implant-retained maxillary overdenture,
opposed by either an implant-retained mandibular overdenture or natural dentition,
was shown to be an effective, predictable, and reliable treatment option that did not
need much aftercare other than adjustments of the Ceka attachments. Int J
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Denture function in edentulous patients is often in-
adequate.! Atrophy of the alveolar ridges fre-
quently causes great difficulty in wearing conventional
dentures due to a lack of retention and instability of the
denture. Together with a poor load-bearing capacity of
the tissues, this can lead to oral pain, oral discomfort,
and poor oral function.?

Since their introduction in the early 1970s, fixed
partial dentures (FPDs) and implant-retained over-
dentures have developed into reliable treatment op-
tions in cases of edentulism both in the mandible and
maxilla.3* Meanwhile, both FPDs and implant-retained
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Table 1 Overview of Studies Reporting on Implant Survival in the Maxilla Published During the Last Decade*
Year of No. of Length of Implant Type of

Author publication implants follow-up survival rate (%) suprastructure

Johns et al*® 1992 117 1y 81 oD

Jemt et al?®® 1992 430 1y 84 oD

Hutton et al* 1995 117 3y 75.2 oD

Branemark et al®® 1995 882 10y 78.3-80.3" FPD

Chan et al? 1996 105 5y 84.0 oD

Jemt et al*? 1996 117 5y 72.4-77.9° oD

Ekfeldt et al*® 1997 195 34 mo 79.3-84.3" oD

Watson et al?® 1997 117 60 mo 72.4 0D

Toljanic et al®® 1997 162 13 mo 100 oD

Watzek et al®! 1998 155 70 mo 95.4 FPD and OD

Blomqvisk et al®? 1998 314 9-48 mo 80.9 FPD and OD

Kaptein et al®® 1998 470 70 mo 82.2 FPD and OD

Balshi et al®3 1999 1,817 by 88.2 FPD

Smedberg et al®* 1999 154 35-82 mo 84-85" oD

Keller et al®® 1999 248 81 mo 87 oD

Rodriquez et al'® 2000 > 2,900 3y 94.6 oD

Raghoebar et al'” 2001 392 58 mo 91.8 FPD and OD

Kiener et al'* 2001 173 38 mo 95.5 oD

Zitzmann and Marinello?® 2000 155 33 mo 94.4-97.6 FPD and OD

Fortin et al'® 2002 245 5y 97.0 oD

Mericske-Stern et al®® 2002 173 5y 94.2 oD

Bergkuvist et al?* 2004 146 5y 96.6 FPD

Becktor et al®” 2004 437 5-6y 75.1 (grafted) FPD and OD
683 5-6y 84.0 (nongrafted) FPD and OD

Fischer et al*® 2004 142 1y 100 FPD

Balshi et al** 2005 840 3y 98.3 FPD

Widbom et al®' 2005 145 57y 77 and 46 FPD and OD

FPD = Fixed partial denture; OD = overdenture
*Only studies analyzing at least 100 implants are included in this table.

TSurvival rates reported were dependent on the number of implants placed in the edentulous maxilla (various designs for support of the fixed partial

denture or overdenture were used in those studies).

overdenture designs have been tested in clinical stud-
ies, resulting in more favorable outcomes for implant-
retained maxillary overdentures when it comes to
speech,®” function,? esthetics, taste,? safety, efficacy,
and effectiveness.®'® Moreover, while FPDs are only
appropriate for patients with minimal resorption of
alveolar bone and an optimal maxillomandibular rela-
tionship, implant-retained maxillary overdentures are
also applicable in patients with progressed resorption
of the maxilla and less favorable maxillomandibular re-
lationships.'" Finally, several studies showed that the
implant-retained maxillary overdentures on milled bar
suprastructures with Ceka attachments are a reliable
treatment option.'2-18

Since the use of endosseous implants in the eden-
tulous maxilla is often limited by an insufficient quan-
tity of available bone,'” the majority of studies
concerned with the rehabilitation of the edentulous
maxilla using implants have focused on preimplant
surgical procedures''9 and thus have studied para-
meters such as implant survival rates (Table 1), con-
ditions of the peri-implant tissues, and bone loss
adjacent to the implants.2'72% Other authors focused
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on treatment concepts and reported that an implant-
retained maxillary overdenture on a bar suprastructure
supported by six to eight implants was a proper con-
cept.'"?1-22 Moreover, studies that assessed prosthetic
aftercare focused mainly on FPDs, and the aftercare
provided was described in general terms.?*-28 The few
studies that mentioned aspects of prosthetic aftercare
provided to implant-retained maxillary overdentures
reported complications with the attachment compo-
nents,'*1829-31 fracture of the mesobar structure,'? frac-
tures of the Ceka attachments, fractures of the acrylic
resin or teeth,’*?% and adjustments to the overden-
ture.3? The aforementioned overdenture studies simply
described some of the aftercare they encountered in
their patient cohorts and reported their experiences in
patients treated with a variety of implant-based treat-
ment concepts. Therefore, the aim of this 10-year
follow-up study was to evaluate all surgical and pros-
thetic care and aftercare related to implant-retained
maxillary overdentures supported by six endosseous
implants and a milled bar mesostructure. In addition,
patient satisfaction with this treatment design was
measured.
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Table 2 Group Characteristics

Total number

Number of Mean age Gender of implants
patients (range) (y) (female/male) (secondary)
Group I: anatomic problems 24 62 (26-72) 14/10 144 (14)
Group lI: gagging problems 9 57 (31-62) 5/4 54 (0)
Group llI: other problems 6 55 (44-67) 2/4 36 (4)
Total 39 59 (26-72) 21/18 234 (18) =252

Materials and Methods
Patients

Patients who were referred by their dental clinician or
general medical practitioner to the Department of Oral
and Maxillofacial Surgery and Maxillofacial
Prosthodontics of the University Medical Center
Groningen between 1989 and 1997 because of persis-
tent problems with wearing a conventional maxillary
denture were selected for this study. To be included in
this study, patients must have:

 Experienced problems with wearing a conventional
maxillary denture in a resorbed maxilla

* Had an indication for placement of implants in the
maxilla

* Received an implant-retained maxillary overdenture
on six Branemark implants and a milled bar with
Ceka attachments

» Been treated at the prosthetic unit of this particular
department

* Completed a 10-year follow-up

Patients with a history of radiotherapy in the head
and neck region, patients with an immunocompro-
mised status (eg, Sjogren’s syndrome, erosive lichen
planus), patients who had received their implant-
retained maxillary overdenture from a prosthetic facil-
ity other than this, and patients who had had a follow-
up of less than 10 years were excluded.

In total, 39 patients complied with the inclusion cri-
teria (21 women and 18 men, mean age: 59 & 9 years,
range: 26 to 72 years) (Table 2). Seventeen patients had
an implant-retained mandibular overdenture on four
implants, 15 had their natural dentition in the mandible,
and four wore an implant-retained mandibular over-
denture on two implants. Three out of the 39 patients
had a conventional mandibular denture. In the medical
files of these patients, all items related to surgical and
prosthetic care and aftercare concerning this implant
treatment in the maxilla had been scored with great de-

tail. After placement of the implant-retained maxillary
overdenture, all patients were recalled once a year un-
less they experienced complaints or when an aftercare
problem was observed during a recall visit.

Surgical and Prosthetic Procedures

Treatment of all patients was performed within in the
same department by experienced oral and maxillofa-
cial surgeons and prosthodontists. In all cases the
bone volume was insufficient for reliable implant place-
ment, thus requiring augmentation and elevation of the
maxillary sinus floor. Three months after sinus aug-
mentation, six dental implants (smooth turned surface,
diameter: 3.75 mm, length: 10 to 15 mm; Branemark im-
plant system, Nobel Biocare) were placed on each side
using general anesthesia, three implants in each pre-
molar/molar region. Abutment connection was per-
formed 6 months after implant placement.

The surgical protocol (augmentation and elevation
of the maxillary sinus floor, implant insertion, abut-
ment connection) has been described in detail by
Raghoebar et al.'”% In all cases, surgical templates
were used to assure the direction and position of the
implants to facilitate prosthetic rehabilitation. During
the healing period of 3 months for the augmentation
and 6 months for the implants, the patients’ conven-
tional maxillary dentures were adjusted, if possible,
and supplied with a softliner. Two weeks after the sec-
ond stage of surgery, standard prosthetic treatment
was carried out, ie, the fabrication of an implant-
retained maxillary overdenture with porcelain elements
(Vivopearl PE, Ivoclar Vivadent) on a milled bar
mesostructure with Ceka position attachments (Revax
Ceka attachment NV) (Figs 1 to 3), as described in de-
tail by Lothigius et al.?? In these patients, the
mesostructure was fabricated on implants placed in the
premolar/molar region because of a lack of space for
the milled bar mesostructure in the anterior region. A
six-implant concept was chosen since it has been
shown that excellent results can be achieved with six
implants in the maxillary arch.3+3%
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Clinical Analysis

The clinical analysis included a number of parameters.
First, the patient’s reasons for not complying with wear-
ing a conventional maxillary denture were recorded.
Next, from the moment augmentation was performed
until 10 years after augmentation, every visit to the
clinic and all surgical or prosthetic therapeutic inter-
ventions were scored using a standardized score list.
All scores were done on a per day basis, so if a patient
had to come more than once on the same day (eg, clip
repair) it was scored as one treatment session. The av-
erage treatment time in minutes allocated to a partic-
ular variable (Tables 3 to 6) was based on the average
treatment time for that variable as indicated by expe-
rienced prosthodontists and oral and maxillofacial sur-
geons. Only chair time was counted. The received
surgical and prosthetic care and aftercare was scored
for five well-defined periods, as previously defined by
Visser et al.38

Pretreatment Period (diagnostic period). Time
from the agreement between the clinicians and pa-
tients to fabricate an implant-retained maxillary over-
denture to the start of surgical treatment. The variables
scored included consultations for treatment explana-
tion and planning (including fabrication of the diag-
nostic template if needed).
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Fig 1 (left) Milled bar suprastructure
with Ceka attachments.

Fig 2 (right) Implant-retained maxillary
overdenture with Ceka attachments.

Fig 3 Rotational panoramic radiograph
showing a milled bar suprastructure on six
maxillary implants.

Surgical Period. Time from the start of surgical
treatment (augmentation) until 2 months after the
implant-retained maxillary overdenture was placed.
The variables scored included: sessions for surgical
treatment as augmentation of the maxilla with bone
from the anterior iliac crest, sessions for placing im-
plants, sessions for abutment connection, sessions for
postoperative care, fabrication of the templates, and re-
moval of mobile implants during current treatment.

Prosthetic Period. Time from the start of prosthetic
treatment until 2 months after the implant-retained
maxillary overdenture was placed. The variables scored
included: applying a softliner and adjusting conven-
tional dentures after surgery, fabrication of an implant-
retained maxillary overdenture, relief of sore spots,
relining of the maxillary overdenture, activating Ceka
attachments, grinding occlusion, oral hygiene support,
adjustment of occlusion level, and lengthening the
denture base.

Surgical Aftercare. Time from 2 months after the
implant-retained maxillary overdenture was placed
until the end of the 10-year follow-up. The variables
scored included: removal of implants; reaugmenta-
tion of the maxilla; replacement of implants, palatal
grafts, and local vestibuloplasty; placing abutments;
gingivectomy/thinning of mucosa/removal of hyper-
plasia; flap treatment (treatment of triangle-shaped
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Table 3 Surgical Care Period: Mean No. of Interventions (+ SD) and Overall Treatment Time Per Patient (Average

Treatment Time)*

Group | Group Il Group I

n=24 n=9 n==6 Overall
Augmentation of maxilla with anterior iliac crest bone (120 min) 1.00 £ 0.00 1.11 £0.33 1.17 £ 0.41 1.05 £ 0.22
Session for placing implants (60 min) 1.00+£0.18 1.00 £+ 0.00 1.17 £ 0.41 1.03+0.16
Session for abutment operation (30 min) 1.00 £ 0.18 1.00 £ 0.00 1.17 £ 0.41 1.03 £ 0.16
Session for postoperative care (15 min) 13.88 + 4.59 12.00 + 4.27 11.67 £ 7.06 13.10 £ 5.02
Sessions for fabrication of templates (15 min) 1.00 £ 0.00 1.00 £ 0.00 1.00 £ 0.00 1.00 £ 0.00
Removal of nonosseointegrated implants during current 0.17 £ 0.48 0.09 £ 0.30 0.83 £ 2.04 0.24 £ 0.86
treatment (10 min)
Average time needed per patient 424 min 419 min 444 min 433 min

*Treatment time is exclusive of hospitalization: on average 7 days.

Table 4 Surgical Aftercare Period: Mean No. of Interventions (+ SD) and Overall Treatment Time Per Patient (Average

Treatment Time)

Group | Group Il Group III*

n=24 n=9 n==6 Overall
Removal of implants (10 min) 0.21 = 0.51 0.44 +1.01 0.00 £ 0.00 0.23 + 0.63
Reaugmentation of the maxilla with crista bone (120 min) 0.00 £ 0.00 0.11 £ 033 0.00 £ 0.00 0.03 £ 0.16
Session for replacement of implants (45 min) 0.08 £ 0.28 0.22 + 0.44 0.00 = 0.00 0.10 £ 0.31
Palatal grafts/local vestibuloplasty (45 min) 0.00 £+ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00
Session for placing abutments (25 min) 0.21 £ 0.51 0.22 + 0.44 0.00 = 0.00 0.18 £ 0.45
Gingivectomy/thinning mucosa/removal of hyperplasia (15 min) 0.13 £ 0.34 0.00 £ 0.00 0.00 £ 0.00 0.08 £ 0.27
Flap treatment (30 min) 0.00 £ 0.00 0.11 £ 033 0.00 = 0.00 0.03+0.16
Consult without treatment (15 min) 0.17 £ 0.56 0.44 £ 1.01 0.00 £ 0.00 0.21 £ 0.66
Consult with minor treatment (20 min) 0.04 £0.20 0.33 £1.00 0.00 £ 0.00 0.10 £ 0.50
Session for postoperative care (15 min) 0.88 = 1.73 2.78 £5.29 0.00 £ 0.00 1.18 = 2.93
Average time needed per patient 29 min 91 min 0 min 40 min

*All loss of implants occurred during the care period (see Table 3).

Table 5 Prosthetic Care Period: Mean No. of Interventions (= SD) and Overall Treatment Time Per Patient (Average

Treatment Time)

Group | Group Il Group I

n=24 n=9 n==6 Overall
Removal of implants (10 min) 0.21 = 0.51 0.44 = 1.01 0.00 £ 0.00 0.23 £+ 0.63
Applying softliner and adjusting conventional dentures 1.75+1.85 0.44 £1.01 3.00 = 4.98 1.64 = 2.49
after surgery (20 min)
Fabrication of implant-retained maxillary overdenture (165 min) 1.00 £ 0.00 1.00 £ 0.00 1.00 £ 0.00 1.00 £ 0.00
Relieving denture sore spots (10 min) 0.54 *+ 0.66 0.56 £ 1.01 0.33 £ 0.82 0.49 £ 0.76
Relining implant-retained maxillary overdenture (25 min) 0.00 £ 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00
Activating Ceka attachments (5 min) 0.29 + 0.55 0.00 £+ 0.00 0.17 £ 0.41 0.21 + 0.47
Grinding of occlusion (10 min) 0.46 £ 0.78 0.22 + 0.44 0.50 + 0.84 0.44 + 0.72
Oral hygiene support (15 min) 2.79 £ 1.59 2.56 t 1.67 2.33 £ 1.51 2.67 £ 1.56
Adjustment of occlusion level (25 min) 0.00 £ 0.00 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00
Lengthening denture base rim (20 min) 0.29 *+ 0.46 0.22 £ 0.67 0.17 £ 0.41 0.26 £ 0.50
Average time needed per patient 259 min 224 min 272 min 253 min

bone deformities next to the implants, with or without
placement of a membrane); consultation without treat-
ment; consultation with minor treatment (correction
of small hyperplasia around abutment, removal of se-
quester); and postoperative care (removal of sutures,
changing abutments, checking wound healing).
Prosthetic Aftercare. Time from 2 months after
the implant-retained maxillary overdenture was placed
until the end of the 10-year follow-up. The variables

scored included: routine and prevention inspections,
oral hygiene instructions, removal of calculus, repair of
the denture teeth, repair of the denture base, fabrica-
tion of a new milled bar, repair of the Ceka attachments,
fabrication of a new makxillary overdenture, adjustment
of occlusion level, softliner application in the maxillary
overdenture, relining the maxillary overdenture, repair
of the milled bar, grinding of occlusion, consultation
without treatment (complaints about discomfort, fear
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Table 6 Prosthetic Aftercare Period: Mean No. of Interventions (= SD) and Overall Treatment Time Per Patient (Average

Treatment Time)*

Group | Group Il Group Il
n=24 n=9 n==6 Overall

Routine/prevention and after treatment inspection (15 min) 10.71 £5.30 8.22 +3.35 8.17 £ 5.56 9.74 + 4.99
Oral hygiene instructions (15 min) 10.29 + 6.88 7.11 £5.11 7.00 £+ 3.85 9.05 *+ 6.08
Removal of calculus (10 min) 3.25+3.53 1.67 = 1.41 1.67 £3.14 2.64+3.14
Repair denture teeth (15 min) 0.38 = 0.71 1.11+£1.76 0.33 = 0.52 0.54 = 1.05
Repair denture base (15 min) 0.08 £ 0.28 0.78 £ 1.99 0.00 £ 000 0.23 £ 0.99
Fabrication of new milled bar (105 min) 0.13 £ 0.45 0.33 = 0.50 0.17 £ 0.41 0.18 £ 0.45
Replacing Ceka attachment (20 min) 0.63 £ 1.31 0.11 £0.33 0.67 £ 1.63 0.51 £ 1.21
Fabrication of new denture (135 min) 0.17 £ 0.38 0.33 = 0.50 0.50 = 0.84 0.26 = 0.50
Adjustment of occlusion level (30 min) 0.13 + 0.45 0.11 £0.33 0.33 £ 0.82 0.15 £ 0.49
Softliner application maxillary overdenture (15 min) 0.25 £ 0.61 0.33 £ 0.50 0.17 £ 0.41 0.26 *+ 0.55
Relining maxillary overdenture (25 min) 0.00 + 0.00 0.00 = 0.00 0.00 = 0.00 0.00 £ 0.00
Repair of milled bar (40 min) 0.04 = 0.20 0.11 £ 0.33 0.00 £+ 0.00 0.05 + 0.22
Grinding of occlusion (10 min) 0.38 + 0.58 0.22 + 0.44 1.17 £1.94 0.46 £ 0.91
Consult without treatment (15 min) 0.42 +0.78 0.11 £ 0.33 0.17 £ 0.41 0.31 +0.66
Activating Ceka attachments (10 min) 1.25+1.67 0.22 £ 0.44 0.67 £ 1.21 0.92 £ 1.46
Consults with minor treatment (15 min) 1.83+1.71 1.11+£1.36 2.67 £3.93 1.79 £ 2.10
Relieve sore spots (10 min) 0.46 £ 0.93 0.44 £ 0.73 0.33 £ 0.82 0.44 £+ 0.85
Replacement of screws and/or abutments (15 min) 0.29 &+ 1.00 0.11 £ 0.33 0.17 £ 0.41 0.18 = 0.80
Lengthening denture base rim (25 min) 0.04 £ 0.20 0.00 £ 0.00 0.00 £ 0.00 0.03 £ 0.16
Average time needed per patient 467 min 397 min 424 min 443 min

*Radiographs taken for routine inspections or consultations because of pain complaints were not included in this table.

of oral cancer, taste problems), activating Ceka at-
tachments, consultation with minor treatment (sharp
edges on teeth), relieving sore spots, replacement of
screws and/or abutments, and lengthening the denture
base rim.

In all cases the prosthodontists performed the rou-
tine inspections and were responsible for checking
prosthetic problems with the implant-retained maxil-
lary overdenture as well as surgical problems related
to the implants. If there were severe problems on the
surgical field, the prosthodontist referred the patient to
the oral surgeon for further treatment.

Patient Satisfaction

To measure the overall patient satisfaction, the pa-
tients were asked to complete a questionnaire at the
end of the 10-year follow-up. Patients had to give their
personal overall satisfaction score regarding their
implant-retained maxillary overdenture and the treat-
ment they had received on a visual analog scale (VAS).
The VAS ranged in 10 equidistant steps from a nega-
tive to a positive attitude, where a high numeric value
represented a positive opinion.”¥” A VAS was used to
measure patient satisfaction since using a VAS has
been shown to be a valid and reliable instrument in ret-
rospective studies.?31:38 |n addition, four statements
were presented to the patients according to the ap-
proach used by Smedberg et al'® and Kaptein et al®:

186 The International Journal of Prosthodontics

1. Are you more satisfied with your implant-retained
maxillary overdenture than you were with your pre-
vious conventional maxillary denture? Yes/No/No
opinion

2. When you consider the whole treatment was it
worthwhile for you to undergo the treatment?
Yes/No/No opinion

3. If you would have known exactly what the treatment
consisted of at the start of your implant treatment,
would you have chosen again to undergo this treat-
ment? Yes/No/No opinion

4. Would you advise your friends and relatives to undergo
the treatment if they had comparable problems as you
had before the treatment? Yes/No/No opinion

Statistical Analysis

The data were analyzed using t tests for the continu-

ous data and Mann-Whitney U tests for the ordinal

data. In all tests a significance level of .05 was chosen.
Results

Patients

Based on careful examination of patients’ reasons for

not tolerating a conventional maxillary denture, three
groups of patients could be distinguished:
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Figs 4a and 4b Loss of implants as a function of time after placement.

* Group [: patients with a lack of retention of their
conventional maxillary denture related to anatomic
problems, such as severe resorption of the maxilla
and a high attachment of the mucosa (n = 24)

* Group lI: patients with gagging problems (n =9)

Group llI: patients with subjective problems of wear-

ing their conventional maxillary denture, eg, related

to burning mouth syndrome, subjective pain com-
plaints, and adaptation problems not related to an

anatomic substratum (n = 6)

The patients’ characteristics of the various groups are
shown in Table 2. In all cases, the various analyses were
performed for the overall patient cohort and the three
groups separately. Moreover, 20% of the patients were
suffering from psychological distress (psychological
treatment for depression [n = 2], overstrained due to
retention problems of the conventional maxillary den-
ture [n = 1], nervositas [n = 1]) or psychiatric distress
(schizophrenia [n = 1], severe depression [n = 1], prob-
lems treated by a psychiatrist not mentioned in detail
by the patient [n = 2]). When looking into detail, psy-
chological/psychiatric distress was common among
patients in group llI (three of the six patients, 50%; P<
.05), while such distress was significantly less promi-
nent among the patients of groups | (four of 24, 17%)
and Il (one of nine, 11%).

Pretreatment Period

On average, patients needed 3.44 * 1.37 treatment ses-
sions (median: 3.4) for consultation and technical pro-
cedures (diagnostic and surgical templates) before
augmentation was performed. These sessions were
for consultations (first visit, surgical review, and pros-
thetic review) and technical preparations (fabrication
of a template).

Surgical Care and Aftercare Period

Concerning surgical care, there were no significant dif-
ferences in the various procedures performed between
the three groups (see Tables 3 and 4). However, with
regard to surgical aftercare, patients in group lll
needed significantly less aftercare (P<.01), which was
mainly due to no one losing an implant in this group
of patients. In two cases it was necessary to perform
reaugmentations before implant placement could take
place at the planed position due to an extensive loss
of bone in the augmentation area (one patient from
group | [two reaugmentations] and one patient from
group Il [one reaugmentation]).

Two hundred thirty-four implants were initially
placed (six implants per patient). Due to implant loss,
18 additional implants were placed. In total, 252 im-
plants were placed in this group of patients. From
these, 35 implants were lost in 15 patients during the
10-year follow-up, resulting in a survival rate of 86.1%.
Figure 4 shows that the majority of implants had been
lost during the first year after placement. The implant
survival rate was strongly dependent upon three pa-
tients who lost a relatively high number of implants
(seven, six, and four implants, respectively; in total, 17
of the 35 total lost implants). Thirteen of the 18 addi-
tionally placed implants were inserted in these three
patients. In most other patients, a prosthetic con-
struction was made on the remaining implants.

The surgical aftercare needed for all patients was
usually rather minor and mostly consisted of treat-
ment for implant removal and replacement of implants.
Consultations with or without minor treatment (eg, as-
sessment of peri-implant conditions or persistent pain)
were rarely needed.
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Fig5 Fractured Ceka attachments.

Table 7 Mean Overall Treatment Time and No. of Sessions for All Periods on Average Per Patient

Group | Group Il Group Il

anatomic gagging reflex other Overall
Surgical care period 424 min 419 min 444 min 433 min
Surgical aftercare period 29 min 91 min 0 min 40 min
Prosthetic care 259 min 224 min 272 min 253 min
Prosthetic aftercare 467 min 397 min 424 min 443 min
Total 1,179 min 1,131 min 1,140 min 1,168 min

57.5 £ 12.4 sessions

57.2 + 14.0 sessions

55.5 + 15.1 sessions 57.3 + 12.82 sessions

In one patient, a surgical complication developed
during the care period, ie, the development of a seroma
in the iliac crest area that needed drainage. In two other
patients, including the patient in whom seven implants
were lost, reaugmentation was needed due to exten-
sive bone loss.

Prosthetic Care and Aftercare

Prosthetic care was related to the fabrication of an
implant-retained maxillary overdenture. Patients from
group |l (gagging problems) received significantly less
applications of a softliner to adjust their conventional
dentures after augmentation and implant treatment
since most of the patients in this group could not wear
a conventional maxillary denture (see Table 5).
Prosthetic aftercare predominately consisted of routine
inspections and oral hygiene care (see Table 6). More
specific prosthetic corrections that were needed dur-
ing the aftercare period mostly consisted of consults
with minor treatment, activation of Ceka attachments,
and repair of loose or broken Ceka attachments (Fig 5).
In addition, 23% of patients needed new implant-
retained maxillary overdentures, over half of these
cases (five out of nine patients) because of implant loss
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and reimplantations. Other reasons for making new
overdentures were abrasion, esthetic problems and
subjective tensions, and pain sensations. Relining of an
implant-retained maxillary overdenture was not needed
during the 10-year follow-up and relief of sore spots
was hardly needed. In one patient, both the patient and
prosthodontist were unable to remove a new over-
denture from the suprastructure. This overdenture had
to be removed in parts using a dental drill.

Overall Treatment Time

On average the mean number of treatment sessions
needed per patient was 57.3 = 12.8 sessions (median:
57 sessions), of which the most time consuming, with
regard to number of sessions and time involved per
session, were the surgical and prosthetic care periods,
both provided in the first year of this study. The treat-
ment time needed during the remaining follow-up can
be considered minor and mostly consisted of routine
recall visits for prosthetic check-ups and oral hygiene
care. No significant differences in number of sessions
and overall treatment time were observed between the
three groups (Table 7).
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Patient Satisfaction

All patients functioned well with their implant-retained
maxillary overdentures. The mean 10-year score for the
overall satisfaction with wearing implant-retained
maxillary overdentures was 8.9 £ 1.1 (median: 9, range:
7 to 10). The mean satisfaction scores for group Il
tended to be slightly higher than the scores for the
other two groups (9.3 £ 1.0, median: 9, range: 9 to 10).
The patients in group |l mentioned that they were not
able to wear a conventional maxillary denture due to
gagging problems. They functioned well with their
implant-retained maxillary overdentures. All patients
who mentioned being more satisfied with an implant-
retained maxillary overdenture than their previous
conventional maxillary denture were willing to undergo
the surgical and prosthetic treatment again if needed,
and would suggest an implant-retained maxillary over-
denture to friends and relatives with comparable prob-
lems of wearing a conventional maxillary denture.

Discussion

Implant-retained maxillary overdentures on milled bar
suprastructures with Ceka attachments were shown to
be a time-consuming but reliable treatment option for
both the prosthodontist and the patient. Remarkably, the
overall care and aftercare needed to fabricate and main-
tain an implant-retained maxillary overdenture appeared
to be independent of the patients’ reasons for not wear-
ing a conventional maxillary denture. Moreover, even
after a follow-up of 10 years, patient satisfaction was still
high. Finally, the surgical and prosthetic aftercare
needed for maintenance was minor. Approximately two
thirds of the overall aftercare treatment time was ded-
icated to routine inspections and oral hygiene care.

Before the start of this study, it was assumed that the
time for care and aftercare needed by patients might
be related to the patients’ reasons for not wearing
conventional maxillary dentures. However, the overall
treatment time was shown to be comparable between
the three groups. Nevertheless, there are some typical
differences between them that can be easily explained.
For example, adjustments of the conventional maxillary
denture were needed significantly less in patients with
gagging problems (group II) compared to the patients
from groups | and Ill, which is probably due to the phe-
nomenon that most patients with gagging problems did
not wear their conventional dentures.

Regarding surgical care and aftercare, part of this
was related to the replacement of lost implants (sur-
vival rate: 86.1%). The moderate implant survival rate
observed in this study might be related to an overrep-
resentation of extremely resorbed maxillae and the use
of smooth turned implants. As is apparent from Table

1, more favorable implant survival rates in edentulous
makxillae have predominantly been reported for FPDs,
which are only applied in less resorbed maxillae. This
is in agreement with patient group lll, as most patients
in this group had a moderate resorbed maxilla and no
loss of implants was observed. Moreover, the higher
implant loss in groups | and Il, groups in which most
patients had a severely resorbed makxilla, is in agree-
ment with other studies.?>4%-*3 These studies indicated
that poor jaw bone quality and small bone volume at
the time of implant surgery may result in more implant
and denture failure than when favorable jaw bone
characteristics are present. In the majority of patients,
resorption was severe and the intermaxillary charac-
teristics were unfavorable for FPDs. As mentioned, an-
other explanation for the rather low implant survival is
the type of implants that were used. The implants were
placed between 1990 and 1996, a period in which dif-
ferent surface coatings were used on implants than
today. The use of smooth turned Branemark implants
might have influenced the implant survival rate unfa-
vorably. Nowadays, Branemark implants are provided
with a Ti-Unite surface, where in earlier days they were
smooth turned or machined. Balshi et al* reported
significantly higher 3- to 4-year implant survival rates
for Ti-Unite surfaces (98.6%) versus machined implant
surfaces in the edentulous maxilla (92.1%). In more re-
cent implant studies from our clinic using implants
with the Ti-Unite surface, Raghoebar et al*d reported
implant survival rates comparable to the rates reported
by Balshi et al.** Moreover, loss of implants occurred
mostly during the first year after placement, which is
in agreement with the observations of Balshi et al* and
Jemt®? for the edentulous maxilla and Visser et al®®
and Adell et al*® for the edentulous mandible.
Furthermore, one should keep in mind that in this
study, as is often the case in other studies, the far ma-
jority of implants were lost in only a few number of pa-
tients. Finally, since implant failure was shown to be the
most important reason for making a second implant-
retained maxillary overdenture in this study, a higher
implant survival rate will directly influence the out-
come of prosthetic aftercare (less effort on patients,
less costs).

Regarding prosthetic care and aftercare, the design
of an implant-retained maxillary overdenture on six
implants worked well. This is in agreement with the
statement of Branemark et al?® that placement of more
than six implants in an edentulous maxilla to support
an overdenture should be seriously questioned. When
looking into detail at the aftercare provided, relief of
denture sore spots and relining of the overdenture
was hardly needed, while in about half of the patients
there was a need to reactivate Ceka attachments and
in about one fourth of patients Ceka attachments had
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to be replaced. The implant design used in this study
(three implants in the left and right posterior maxilla)
might explain the lesser need for relief of denture sore
spots and relining of maxillary overdentures when
compared to the studies of Kiener et al,' Smedberg
et al,’® and Jemt et al?® since in our study all implant-
retained makxillary overdentures were implant-worn
and thus avoided pressure on the denture-bearing
mucosa. The greater need for prosthetic aftercare re-
garding reactivating and replacement of Ceka attach-
ments is in agreement with complications reported in
a study by Naert et al.?° Widbom et al,' who used a
rigid cast alloy bar designed with ball attachments re-
taining a maxillary overdenture in their study, also ob-
served a high number of technical complications
related to that attachment system. Finally, Sadowsky*’
mentioned that regardless of the anchorage system, the
predominant complication in maxillary overdenture
therapy involves a change in the retention system re-
sulting from loosening or fracture.

Usually, replacement of a Ceka attachment is an
easy, chairside procedure. However, when the Ceka at-
tachment head is fractured, replacement can become
a major effort because of a lack of grip to unscrew the
Ceka attachment from the metal overstructure in the
overdentures. In addition, fabrication of a milled bar
with Ceka attachments is more of an effort to a tech-
nician than fabrication of a solid bar with clip attach-
ments. Therefore, since 2005 we have changed our
prosthetic design from a milled gold alloy bar with
Ceka attachments into a thick egg-shaped milled
titanium solid Dolder bar construction (the so-called
Steggelenk bar, milled by ISUS, E. S.Tooling) with
matching clip attachments (matrix Macro, Cendres-
Métaux). To prevent frequent clip fracture, as also
reported by Jemt*® and Visser et al,*¢ we currently
laser the clip attachments on a metal reinforcement
that is incorporated in the acrylic base of the over-
denture. Now, we feel that the need for reactivation
and replacements of the clips has been considerably
reduced.

In the current study, calculations were only made for
dental chair time from the moment that the surgical
treatment was started. Other time investments and
costs, eg, administration, treatment planning, hospital-
ization, (dental) technical labor, and making radi-
ographs, were not included in this study. This was done
to present the need for care and aftercare of an implant-
retained maxillary overdenture as clear-cut as possible.

Finally, the patients included in the current study re-
ported very high satisfaction scores for their implant-
retained maxillary overdentures. It must be noted,
however, that in the current study patients’ satisfaction
was not assessed in a prospective study design mea-
suring satisfaction before treatment, one month after
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placement of the overdenture, and at standardized in-
tervals during follow-up, but rather only once at the 10-
year follow-up. Notwithstanding these limitations, the
high patient satisfaction scores reported in this study
are in line with the studies of Kronstrém et al,”
Smedberg et al,’® Naert et al,?° and Kaptein et al.®®

Conclusion

From this study it can be concluded that irrespective
of the patients’ reasons for not functioning with a
conventional maxillary denture, an implant-retained
makxillary overdenture, opposed by either an implant-
retained mandibular overdenture or natural dentition,
was shown to be an effective, predictable, and reliable
treatment option not requiring much aftercare other
than adjustments of the Ceka attachments.

Acknowledgments

The authors are very grateful to Mr Gerrit van Dijk and Mr Anne Wietsma
for their technical support.

References

1. Kerschbaum T. Longterm prognosis of conventional prosthodon-
tic restaurations. In: Naert |, van Steenberghe D, Worthington P
(eds). Osseointegration in Oral Rehabilitation. London:
Quintessence, 1993:33-49.

2. Chan MF, Howel RA, Cawood JI. Prosthetic rehabilitation of the
atrophic maxilla using pre-implant surgery and endosseous im-
plants. Br Dent J 1996;181:51-58.

3. Babbush CA. ITl endosteal hollow cylinder implant systems. Dent
Clin North Am 1986;30:133-149.

4. Adell R, Lekholm U, Grondahl K, Branemark PI, Lindstrom J,
Jacobsson M. Reconstruction of severely resorbed edentulous
maxillae using osseointegrated fixtures in immediate autogenous
bone graft. Int J Oral Maxillofac Implants 1990;5:233-246.

5. Zitzmann NU, Marinello CP. Treatment outcomes of fixed or re-
movable implant-supported prostheses in the edentulous maxilla.
Part |: Patients’ assessments. J Prosthet Dent 2000;83:424-433.

6. Heydecke G, McFarland DH, Feine JS, Lund JP. Speech with max-
illary implant prostheses: Ratings of articulation. J Dent Res
2004;83:236-240.

7. Kronstrom M, Widbom C, Soderfeldt B. Patient evaluation after
treatment with maxillary implant-supported overdentures. Clin
Implant Dent Relat Res 2006;8:39-43.

8. Heydecke G, Boudrias P, Awad MA, De Albuguerque RF, Lund JP,
Feine JS. Within-subject comparisons of maxillary fixed and re-
movable implant prostheses: Patient satisfaction and choice of
prosthesis. Clin Oral Implants Res 2003;14:125-130.

9. Chan MF, Narhi TO, de Baat C, Kalk W. Treatment of the atrophic
edentulous maxilla with implant-supported overdentures: A review
of the literature. Int J Prosthodont 1998;11:7-15.

10. Rodriquez AM, Orenstein IH, Morris HF, Ochi S. Survival of vari-
ous implant-supported prosthesis designs following 36 months of
clinical function. Ann Periodontol 2000;5:101-108.

11.  Zitzmann NU, Marinello CP. Treatment plan for restoring the
edentulous maxilla with implant-supported restorations:
Removable overdenture versus fixed partial denture design.
J Prosthet Dent 1999;82:188-196.

CPPYRIGHT © 2008 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. NO
ART OF THIS ARTICLE MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER



Visser et al

20.

21.

22.

23.

24

25.

26.

27.

28.

29.

Davodi A, Nishimura R, Beumer J 3rd. An implant-supported
fixed-removable prosthesis with a milled tissue bar and Hader clip
retention as a restorative option for the edentulous maxilla.
J Prosthet Dent 1997;78:212-217.

Straioto FG, de Azevedo AM, do Prado CJ, das Neves FD, Neto AJ.
Rehabilitation of maxillary edentulism with implant-supported
milled-bar prostheses. Implant Dent 2006;15:366-371.

Kiener P, Oetterli M, Mericske E, Mericske-Stern R. Effectiveness
of maxillary overdentures supported by implants: Maintenance and
prosthetic complications. Int J Prosthodont 2001;14:133-140.
Smedberg JI, Lothigius E, Bodin I, Frykholm A, Nilner K. A clinical
and radiological two-year follow-up study of maxillary overden-
tures on osseointegrated implants. Clin Oral Implants Res
1993;4:39-46.

Fortin Y, Sullivan RM, Rangert BR. The Marius implant bridge:
Surgical and prosthetic rehabilitation for the completely edentu-
lous upper jaw with moderate to severe resorption: A 5-year ret-
rospective clinical study. Clin Implant Dent Relat Res 2002;4:69-77.
Raghoebar GM, Timmenga NM, Reintsema H, Stegenga B, Vissink
A. Maxillary bone grafting for insertion of endosseous implants:
Results after 12-124 months. Clin Oral Implants Res 2001;12:279-286.
Blomaqvist JE, Alberius P, Isaksson S. Sinus inlay bone augmenta-
tion: Comparison of implant positioning after one- or two-staged
procedures. J Oral Maxillofac Surg 1997;55:804-810.

Hallman M, Sennerby L, Lundgren S. A clinical and histologic eval-
uation of implant integration in the posterior maxilla after sinus floor
augmentation with autogenous bone, bovine hydroxyapatite, or a
20:80 mixture. Int J Oral Maxillofac Implants 2002;17:635-643.
Jemt T, Lekholm U. Implant treatment in edentulous maxillae: A
5-year follow-up report on patients with different degrees of jaw
resorption. Int J Oral Maxillofac Implants 1995;10:303-311.
Zitzmann NU, Marinello CP. Implant-supported removable over-
dentures in the edentulous maxilla: Clinical and technical as-
pects. Int J Prosthodont 1999;12:385-390.

Lothigius E, Smedberg JI, De Buck V, Nilner K. A new design for
a hybrid prosthesis supported by osseointegrated implants: I.
Technical aspects. Int J Oral Maxillofac Implants 1991;6:80-86.
Tipton PA. The milled bar-retained removable bridge implant-
supported prosthesis: A treatment alternative for the edentulous
maxilla. J Esthet Restor Dent 2002;14:208-216.

Bergkvist G, Sahlholm S, Nilner K, Lindh C. Implant-supported
fixed prostheses in the edentulous maxilla. A 2-year clinical and
radiological follow-up of treatment with non-submerged ITl im-
plants. Clin Oral Implants Res 2004;15:351-359.

Branemark PI, Svensson B, van Steenberghe D. Ten-year survival
rates of fixed prostheses on four or six implants ad modum
Branemark in full edentulism. Clin Oral Implants Res 1995;6:
227-231.

Watson RM, Jemt T, Chai J, et al. Prosthodontic treatment, patient
response, and the need for maintenance of complete implant-sup-
ported overdentures: An appraisal of 5 years of prospective study.
Int J Prosthodont 1997;10:345-354.

Engquist B, Astrand P, Dahlgren S, Engquist E, Feldmann H,
Grondahl K. Marginal bone reaction to oral implants: A prospec-
tive comparative study of Astra Tech and Branemark System im-
plants. Clin Oral Implants Res 2002;13:30-37.

Zitzmann NU, Marinello CP. Treatment outcomes of fixed or re-
movable implant-supported prostheses in the edentulous maxilla.
Part II: Clinical findings. J Prosthet Dent 2000;83:434-442.

Jemt T, Book K, Lindén B, Urde G. Failures and complications in
92 consecutively inserted overdentures supported by Branemark
implants in severely resorbed edentulous maxillae: A study from
prosthetic treatment to first annual check-up. Int J Oral Maxillofac
Implants 1992;7:162-167.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45,

46.

47.

48.

49.

Naert |, Gizani S, van Steenberghe D. Rigidly splinted implants in
the resorbed maxilla to retain a hinging overdenture: A series of
clinical reports for up to 4 years. J Prosthet Dent 1998;79:156-164.
Widbom C, Soderfeldt B, Kronstrom M. A retrospective evalua-
tion of treatments with implant-supported maxillary overdentures.
Clin Implant Dent Relat Res 2005;7:166-172.

Jemt T. Implant treatment in resorbed edentulous upper jaws. A
three-year follow-up study on 70 patients. Clin Oral Implants Res
1993;4:187-194.

Raghoebar GM, Brouwer TJ, Reintsema H, Van Oort RP.
Augmentation of the maxillary sinus floor with autogenous bone
for the placement of endosseous implants: A preliminary report.
J Oral Maxillofac Surg 1993;51:1198-1203.

Branemark PI, Hansson BO, Adell R, et al. Osseointegrated im-
plants in the treatment of the edentulous jaw. Experience from a
10-year period. Scand J Plast Reconstr Surg Suppl 1977;16:1-132.
Henry PJ. Tooth loss and implant replacement. Aust Dent J
2000;45:150-172.

Visser A, Meijer HJ, Raghoebar GM, Vissink A. Implant-retained
mandibular overdentures versus conventional dentures: 10 years
of care and aftercare. Int J Prosthodont 2006;19:271-278.
MacEntee MI, Walton JN, Glick N. A clinical trial of patient satis-
faction and prosthodontic needs with ball and bar attachments for
implant-retained complete overdentures: Three-year results.
J Prosthet Dent 2005;93:28-37.

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

Kaptein MLA, Hoogstraten J, de Putter C, de Lange GL, Blijdorp
PA. Dental implants in the atrophic maxilla: Measurements of
patients’ satisfaction and treatment experience. Clin Oral Implants
Res 1998;9:321-326.

Hutton JE, Heath VIR, Chai JY, et al. Factors related to success and
failure rates at 3-year follow-up in a multicenter study of over-
dentures supported by Branemark implants. Int J Oral Maxillofac
Implants 1995;10:33-42.

Bergendal T, Engquist B. Implant-supported overdentures: A lon-
gitudinal prospective study. Int J Oral Maxillofac Implants
1998;13:253-262.

Jemt T, Chai J, Harnett J, et al. A 5-year prospective multicenter
follow-up report on overdentures supported by osseointegrated
implants. Int J Oral Maxillofac Implants 1996;11:291-298.

Johns RB, Jemt T, Heath MR, et al. A multicenter study of over-
dentures supported by Branemark implants. Int J Oral Maxillofac
Implants 1992;7:513-522.

Balshi SF, Wolfinger GJ, Balshi TJ. Analysis of 164 titanium oxide-
surface implants in completely edentulous arches for fixed pros-
thesis anchorage using the pterygomaxillary region. Int J Oral
Maxillofac Implants 2005;20:946-952.

Raghoebar GM, Liem RS, Bos RR, van der Wal JE, Vissink A.
Resorbable screws for fixation of autologous bone grafts. Clin Oral
Implants Res 2006;17:288-293.

Adell R, Lekholm U, Rockler B, Branemark PI. A 15-year study of
osseointegrated implants in the treatment of the edentulous jaw.
Int J Oral Surg 1981;10:387-416.

Sadowsky SJ. Treatment considerations for maxillary implant over-
dentures: A systematic review. J Prosthet Dent 2007;97:340-348.
Jemt T. Fixed implant-supported prostheses in the edentulous
maxilla. A five-year follow-up report. Clin Oral Implants Res
1994;5:142-147.

Ekfeldt A, Johansson LA, Isaksson S. Implant-supported over-
denture therapy: A retrospective study. Int J Prosthodont
1997;10:366-374.

Volume 22, Number 2, 2009 191

COPYRIGHT © 2008 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. NO
PART OF THIS ARTICLE MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER



Implant-Retained Maxillary Overdentures

50. Toljanic JA, Antoniou D, Clark RS, Graham L. A longitudinal clin- 55. Keller EE, Tolman DE, Eckert SE. Maxillary antral-nasal inlay
ical assessment of spark erosion technology in implant-retained autogenous bone graft reconstruction of compromised maxilla:
overdenture prostheses: A preliminary report. J Prosthet Dent A 12-year retrospective study. Int J Oral Maxillofac Implants
1997;78:490-495. 1999;14:707-721.

51. Watzek G, Weber R, Bernhart T, Ulm C, Haas R. Treatment of pa- 56. Mericske-Stern R, Oetterli M, Kiener P, Mericske E. A follow-up
tients with extreme maxillary atrophy using sinus floor augmen- study of maxillary implants supporting an overdenture: Clinical and
tation and implants: Preliminary results. Int J Oral Maxillofac Surg radiographic results. Int J Oral Maxillofac Implants 2002;17:678-686.
1998;27:428-434. 57.  Becktor JP, Isaksson S, Sennerby L. Survival analysis of en-

52.  Blomqvisk JE, Alberius P, Isaksson S. Two-stage maxillary sinus dosseous implants in grafted and nongrafted edentulous maxil-
reconstruction with endosseous implants: A prospective study. Int lae. Int J Oral Maxillofac Implants 2004;19:107-115.

J Oral Maxillofac Implants 1998;13:758-766. 58. Fischer K, Stenberg T. Early loading of ITl implants supporting a

53. Balshi TJ, Wolfinger GJ, Balshi SF 2nd. Analysis of 356 pterygo- maxillary full-arch prosthesis: 1-year data of a prospective, ran-
maxillary implants in edentulous arches for fixed prosthesis an- domized study. Int J Oral Maxillofac Implants 2004;19:374-381.

chorage. Int J Oral Maxillofac Implants 1999;14:398-406.

54.  Smedberg JI, Nilner K, Frykholm A. A six year follow-up study of
maxillary overdentures on osseointegrated implants. Eur J
Prosthodont Restor Dent 1999;7:51-56.

Literature Abstract

Distribution of biofilm on internal and external surfaces of upper complete dentures: The effect of hygiene instruction

This study evaluates biofilm distribution over the internal and external surfaces of complete maxillary dentures, as well as the effi-
cacy of oral hygiene instructions using disclosing solution. The study was conducted in two stages using 29 complete denture wear-
ers. Biofilm from the previous deposits was disclosed with a 1.0% neutral red solution and mechanically removed using a hand
brush and denture brush with liquid soap. Following biofilm removal, the dentures were returned to the subjects. During the first
stage, subjects were shown how to clean their dentures. The protocol consisted of using a specific brush and toothpaste. Biofilm dis-
tribution was recorded at four weekly examinations, disclosed with the solution, and the dentures were cleaned and returned to the
participants. The second stage involved similar hygiene instructions, in addition to the use of a disclosing agent. The subjects were
also examined four times to record biofilm accumulation. The internal surface was divided into 14 areas and the external surface
was divided into eight. Each area was scored from 0 to 4 and a hygiene index was calculated (sum of individual score divided by the
number of evaluated areas on surface). Statistical analysis involved the Friedman test, followed by the Dunn multiple comparison
test to evaluate the hygiene index of the internal and external surfaces. As for the scores of biofilm for individual areas, a rank test
was employed for assessment of the interaction between “areas” and “stages.” The mean scores for each area were compared
using ANOVA for repeated measures. The Student-Newman-Keuls test was used for post hoc comparisons. The results indicated
that internal and external surfaces had a similar amount of biofilm concentrated over the posterior teeth, rugae area, and the internal
vestibular incline of the distobuccal flange. The overall amounts were reduced following denture hygiene information and the use of
disclosing solution resulted in a further reduction. The author concludes that oral health instruction was effective in reducing the
biofilm, especially when associated with the use of disclosing agent. This study supports the importance of oral hygiene instructions
to denture wearers and may assist policy makers in designing home care programs for their long term residents wearing dentures.

Paranhos Hde F, da Silva CH, Venezian GC, Macedo LD, de Souza RF. Gerodontology 2007;24:162—-168. References: 23. Reprints: Helena de
Freitas Oliveira Paranhos, Department of Dental Materials and Prosthodontics, Riberiao Preto Denta School, University of Sao Paulo, Av. Do Café s/n,
14040-904 Riberirao Preto, Sao Paulo, Brazil. Email: helepar@forp.usp.br—Beatrice Leung, Toronto, Ontario, Canada
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