
Submit Date : 27-09-2021      •      Accept Date : 29-10-2021      •      Available online: 30-01-2022     •      DOI : 10.21608/edj.2021.98239.1804

Print ISSN 0070-9484   •   Online ISSN 2090-2360

Fixed Prosthodontics and Dental Materials

EGYPTIAN
DENTAL JOURNAL

Vol. 68, 719:732, January, 2022

www.eda-egypt.org

*  Associate Professor of Removable Prosthodontics, Faculty of Dentistry, Mansoura University.
**  Associate Professor of Oral and Maxillofacial Surgery, Faculty of Dentistry, Mansoura University.
*** Lecturer of Diagnosis and Oral Radiology, Oral Medicine, Periodontology, Diagnosis and Oral Radiology 

Department, Faculty of Dentistry, Mansoura University

INTRODUCTION 

Challenging demands in maxillary anterior teeth 

replacement are the need for immediacy, esthetic 

satisfaction, and functionality. However, the match-
ing of patient desire and treatment outcome is al-
ways governed by the patient’s clinical parameters 
and financial feasibility (1,2). 
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ABSTRACT
Purpose: This study aimed to investigate the implant-supported removable partial denture in 

the aesthetic zone with different attachments regarding the patient’s opinion,  and health of soft and 
hard tissue related to the implants.

Materials and Methods: Eight subjects missing four/five maxillary anterior teeth were 
enrolled for this work in two groups according to the attachment used.  Each patient had a 
removable prosthesis with attachment (positioner and ball) on two implants. Visual analog scale 
(VAS), marginal bone level, gingival index (GI), implant stability, and peri-implant propping depth 
(PD) were evaluated for all subjects in a scheduled  6 and 12 months follow-up.

Results: VAS showed a significant difference indicating better patient acceptance to the 
implant-supported prosthesis and improved quality of life. No implant failure was recorded, and 
a mean marginal bone loss was 0.66±0.10 in group A and 0.70 ± 0.09 in group B.  No statistically 
significant difference between groups in all study periods for gingival probing depth (PD) and 
implant stability.  The gingival index (GI) showed a significant difference in ball attachment group 
B in the 12 months period. 

Conclusion: Within the limitation of this work, the removable partial overdenture can be 
used (when indicated) in the anterior region with anticipated success independent of the type of 
attachments

KEYWORDS: Aesthetic zone, anterior teeth replacement, removable partial overdenture, 
implant-supported prosthesis, positioner versus ball attachment
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The implant-supported prosthesis, the fixed-
partial prosthesis and the removable partial prosthe-
sis, are the anterior replacement modalities that are 
preferred in their respective order. But the patient 
preference should be guided by the diagnostic cri-
teria which indicate or contra-indicate the patient’s 
choice (3).

At the beginning of the new millennium, dental 
implants had been proved for highly successful 
outcomes through a lot of researches & clinical 
trials. Advances in implant designs and surface 
treatments provoked the dental professions to use 
implants to seek optimal results in each difficult 
clinical situation (4). 

Achieving success in anterior teeth replacement 
drew the attention of clinicians. In the esthetic area, 
the prosthetic driven implant placement replaced 
the implant driven concept to provide integration 
with desired esthetics & function (5). 

Fixed implant prosthetic option is primer option, 
but this is true if all clinical parameters are favor-
able but limitations as the bone quality, quantity, ori-
entation, and sometimes proximity to vital regions 
may affect reasonable implant number and direction 
in bone (3). Also, the diagnostic wax-up, facial sup-
port, and lip criteria (length, thickness, and display) 
as well as many other crucial diagnostic factors that 
when collected and carefully interpreted the resulting 
prosthetic decision may not be a fixed prosthesis(6,7).

Maxillary anterior removable replacement 
prosthesis may help to avoid complex surgical 
interference to modify bone including augmentation 
of soft or hard tissues or sinus elevation (8). And 
sometimes deemed necessary, provoked by clinical 
parameters, to meet prosthetic needs and patient 
esthetic demands (5). 

The concept of claspless partial removable 
prosthesis in the esthetic zone has been presented 
in case presentations and preliminary reports 
investigating implant tissue health and radiographic 

bone level (9, 10). But the success of that treatment 
option and type of attachment to be used in cases 
with minimal implant number need investigation. 
And due to limited or even scarce studies in this 
category, this work is considered a pilot attempt to 
understand its aspects as patient acceptance and the 
possibility of clinical success. 

MATERIAL AND METHODS

The work regime and protocol were laid 
according to ethical guidelines listed and approved 
by the local ethics committee, college of dentistry, 
Mansoura University (A13080921). Each patient 
was asked to sign informed consent according to 
the approved regulations before clinical procedures.

Patient selection criteria

Eight subjects were selected according to the 
following inclusion criteria: a) Kennedy class IV 
partially edentulous maxilla (missing 4-5 anterior 
teeth) (fig. 1a), b) pre-operative CBCT was used to 
assess the presence of alveolar bone of acceptable 
length & diameter to receive dental implants with 
a D2 or D3 bone density (11), and free of remaining 
pathology, c) no history of previous tissue 
augmentation for mucosa or bone, d) reasonable 
vertical bone level discrepancy (not more than 2mm), 
e) indicated partial or complete flanged removable 
prosthesis (short lip, defect in facial support), 
f) lack of enough implant number (according to 
bone volume and configuration), g) controlled oral 
hygiene, h) patient desire for treatment modality 
other than conventional removable prosthesis and 
willingness to give informed consent.

The following exclusion criteria were considered: 
a) absence of active periodontal disease or any 
defective restoration nearby the edentulous site, b) 
bruxism or other para-functional habits, c) abnormal 
lower anterior teeth position (over eruption) or 
relation (class III malocclusion), d) abnormal 
eccentric teeth relation or unstable posterior 
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occlusion (minimal posterior intercuspation), e) 
smoking more than 10 cigarettes per day, f) arch 
configuration that deems necessity of base labial 
extension or artificial teeth labial inclination which 
creates a cantilever situation more than 2-3 mm 
in horizontal direction off-ridge, g) presence of 
bone affecting diseases and medications that might 
compromise the osseointegration. These parameters 
of the participants were shown in Table 1. 

Prosthetic diagnosis & planning

Final impressions were made, poured and the cast 
was mounted on a semi-adjustable articulator using 
maxillary face bow and wax inter-occlusal record. 
Diagnostic wax-up was constructed to get an idea 
about the amount of facial support, labial teeth dis-
play, inter arch contact-free relation, and amount of 
mesial cantilever (teeth arch/residual ridge relation). 

Facial rubber base index was constructed then 
wax-up was processed into temporary acrylic partial 
prosthesis (intra-oral frictionally fit to neighboring 
teeth with partial palatal extension) and the pre-
operative CBCT was used to construct a CAD-
CAM stereolithographic surgical template (12) to 
assist oriented implant installation. Patients with 
low bone density (≤ 300 Hounsfield Units) were 
excluded from the study (13, 14). 

Surgical Procedure

The same flapless surgical protocol was applied 
to all patients (15), where two implants of 10-12mm 
length (Implantum II, Dentium Co., Seoul, Korea) 
were installed using the surgical guide stent in both 
sides of mid-line with 12-16 mm distance apart 
(according to local bone availability) and acceptable 
primary implant stability (PIS) (16). 

TABLE (1) Descriptive data of the selected participants in each group.

Criteria GB GA Total

Gender (male/ female) 3 /1 2/2 5 / 3

Age (years) 40.5±4 42 ± 2.5 41 ± 3.4

Previous RPDs (No.) 1.5±0.8 1.2 ± 0.6 1.3 ± 0.5

Previous RPD/s (years) 3.7±0.5 3.9 ± 0.3 3.8 ± 0.4

Number of missing teeth (4 / 5) 4/0 3/1 7 / 1

Smoking status (nonsmoker / smoker ≤10per day) 4/0 3/1 7 / 1

Vestibular extension (Partial / full) 3/1 2/2 5 / 3

Palatal extension Cover rougee area / beyond  residual ridge 4/0 1/3

Major connector Acrylic / combined metal & acrylic 4/0 3/1 7/1

Implant attachment Ball attachment Positioner -

Implant length (mm) 10- 12 10 – 12 10 – 12

Implant diameter (mm) 3.7 – 4 3.7 – 4 3.7 – 4

GA = positioner group , GB = ball group 
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Healing abutments of gingival cooler height  
G/H 2.0 were screwed-in and the temporary partial 
removable prosthesis was generously relieved 
corresponding to healing abutments then refitted 
by a soft liner (Softliner, GC Corporation, Tokyo, 
Japan), and occlusion was inspected for free 
protrusive movement (17). Patients were instructed to 
avoid biting on the anteriors.   

Final prosthesis 

After eight weeks (18, 19), the healing abutments 
were removed and the site was cleaned using 
chlorohexidine anti-bacterial solution (Ultradent 
Products, Inc.). A final maxillary impression (fig. 
1b) was made using closed tray impression copings 
and poured to get analog containing stone cast. The 
healing abutments were re-attached. 

Patient casts were mounted on a semi-adjustable 
articulator using a wax inter-occlusal record. The 

cases were randomly assigned into two groups of four 
patients each, Group A with positioner attachment 
and Group B with ball attachment chartered as 
follows; (a- positioner width Ø3. and b- mini-ball 
with ball/ base width “1.8Ø /2.8Ø”) with gingival 
cooler height G/H 2.0–3.0 (fig. 2a,2b,3a,3b).

Final prosthesis was constructed using the 
previous index for artificial teeth arrangement (20,21). 
A full acrylic denture base was constructed for all 
patients except one, whom received a combined 
metal & acrylic base (due to space limitations). 
During the waxing up procedure, the palatal 
extension was kept to a minimum (rougee area 
coverage) with engaging the mesio-palatal angel 
of canines and a custom labial extension either 
full vestibular (for average or short lip patients) or 
partial extension (for prominent labial undercut in 
normal lip length patients). 

Fig. (1) a) pre-operative anterior partial edentulous maxilla (Kennedy class IV) opposing mandibular dentulous arch, b) final 
impression with attached implant analogs.

Fig. (2) a) positioner attachment in place, b) positioner and associated surrounding tissues (close-up), c) prosthesis seated in situ 
after delivery.
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In the laboratory, the attachments were included 
in prosthesis by indirect technique according to the 
patients’ group; group A (GA), the metal socket of 
width 5.2mm, height 2.3 mm and extended range 
orange plastic socket female with tilting angle ±10° 
and 500gf, group B (GB) Metal socket of width 
4.05, height 2.9mm and 15° degree tilting angle 
freedom with mini O-ring 300~500gf).

Also, a plastic x-ray holder (Dentsply, Rinn Cor-
poration, Elgin, IL, USA) was custom modified by 
rubber base heavy body impression for each case 
to contain a female attachment matrix embedded-in 
for radiographic standardization.

On prosthesis delivery appointment the healing 
abutments were removed and the site was cleaned 
using chlorohexidine solution then attachments were 
screwed at 25-30Ncm torque (22) using a torque indi-
cating ratchet and a per-apical radiograph was used to 
confirm adaptation of attachment on the implant (23). 

The final prosthesis was delivered to all patients 
with necessary adjustments and freeing occlusion 
in all directions (fig. 2a,3a). Patients’ satisfaction 
from the esthetic and phonetic aspect and prosthesis 
retention was assured and follow-up was scheduled.

Data collection  

Using the modified x-ray holder, sequential 
digital periapical radiographs were taken at the time 
final prosthesis insertion (T0), 6months (T6), and 12 
months (T12) (figure 4a, b, c). Radiographs were 
inspected for crestal bone changes (in terms of the 
difference between bone crest and implant margin 
as a reference point) by 2 independent examiners (24). 
Magnification difference was calculated based on 
the actual distance between two threads (25) (0.4mm 
according to the implant manual (Implantum II, 
Dentium Co., Seoul, Korea) then the mesial and 
distal measurements on both sides were averaged 
(sum/4) to represent the patient.  

Fig. (3) a) ball attachment attachment in place, b) ball and associated surrounding tissues (close-up), c) prosthesis seated in situ 
after delivery.

Fig. (4) a) implant radiographic image with ball abutment, b) implant with ball attachment and its socket as part of the stent,  
c) demonstrative tracing lines for measuring marginal bone level .
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TABLE (2) Comparison of VAS results for all patient before & after prosthesis.

Questions
VAS score (BIP) VAS score (AIP) Statistics*

X ± SD (95% CI) X ± SD (95% CI) P

Are you generally satisfied with your prosthesis? 67.50±4.63
61.92 to 70.58

92.00±7.07
86.58 to 98.42 0.007**

Are you satisfied with the retention & stability of your 
prosthesis?

61.25±8.35
54.27 to 68.23

91.25±6.41
85.89 to 96.61 0.011**

Does your  prosthesis affect
your speaking abilities?

65.00±10.69
56.06 to 73.94

92.50±7.07
86.58 to 98.42 0.009**

Are you satisfied with the general appearance of your 
prosthesis?

70.00±7.56
63.68 to 76.32

90.00±7.56
83.68 to 96.32 0.015**

Is it difficult to clean  your prosthesis? 67.50±8.86
60.09 to 74.91

67.50±4.63
63.63 to 71.37 0.062

Are you generally satisfied with your oral condition? 53.75±7.44
47.53 to 59.97

85.00±9.26
77.26 to 92.74 0.009**

BIP=Before implant placement, AIP=After implant placement, Number of variables (n=8), X = mean, S.D = standard 
deviation,  CI  =  At 95% confidence interval, *Wilcoxon Signed rank test, ** P = significant at <  0.05. 

Patient satisfaction was assessed with a 6-item 
questionnaire in a meter-shaped visual analog scale 
(VAS) to determine the benefits of the implant-sup-
ported prosthesis (IP) over the conventional partial 
removable prosthesis (CP). The questionnaire was 
submitted the day of the patient inclusion and 3 
months after implant placement. Items were evalu-
ated with 1~10 range scores (1= very dissatisfied to 
10= very satisfied).

Tissue health integrity as presented in the 
gingival index (GI) and peri-implant propping 
depth (PD) (26,27, 28) was followed up on all implant 
aspects at delivery, 6 months, and 12-month period. 
Also, the resonance frequency analysis was used 
to verify implant stability by Osstell (RFA, Osstell 
AB, Gothenburg, Sweden) at same time intervals. 

Statistical analysis

Data were processed in SPSS (Statistical 
Package for Social Science) using Mann–Whitney 
U-test, Wilcoxon’s signed-rank test, and Kruskal 
Wallis H-test to test the homogenous non-parametric 

radiographic and clinical variables, and to calculate 
the confidence interval. 

RESULTS 

Eight participants were selected enrolled in 
this study with no withdrawals. The results of 
VAS comparing patient response after treatment 
showed a significant difference regarding all items 
except regarding hygiene care which showed non-
significant difference (table 2).

Over the relatively short study period, no implant 
failures were recorded with a success rate of 100% 
and a mean marginal bone loss of 0.66±0.10 in GA 
and 0.70±0.09 in GB.  Periods showed a significant 
increase in each group with non-significant between 
groups (table 3).

Both Gingival probing depth (PD) and gingival 
index (GI) shown a significant increase through study 
periods and significant differences between groups. 
Also comparing implant stability readings (IS) was 
insignificant between groups but only significant 
between different periods in GB (table 4,5,6).
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TABLE (3) Comparison between and within groups, in implant marginal bone changes (in millimeters) at 
different scheduled observation periods .

Time
Group

T0 T6 T12
Wilcoxon’s signed-rank test 

(P-value)

GA (X ± SD) 0.15±0.05 0.58±0.09 0.66±0.10 .023* , .020*

GB (X ± SD) 0.11±0.04 0.63±0.08 0.70±0.09 .024* , .013*

Mann–Whitney test (P-value) 0.114 0.146 0.341

GA = positioner group , GB = ball group, X= mean; SD= standard deviation, *Significant at 0.05 level.

TABLE (4) Comparison between and within groups, in gingival probing depth (PD) in millimeters at 
different scheduled observation periods. 

M SD
Range

Min – Max
Comparison within group

Kruskal Wallis H-test
Comparison between groups

Mann–Whitney test

GA

T0 0.0 0.0 0.0 0.0

.000¥ , .000¥

At T6      .071
At T12     .061

T6 2.5 0.18 2.1 2.80

T12 3.5 0.18 3.2 3.90

GB

T0 0.0 0.0 0.0 0.0

.000¥ , .000¥T6 2.3 0.13 2.1 2.60

T12 3.2 0.17 3.0 3.50

M= mean, SD= standard deviation, ¥ = level of significance (≤0.05), NS= insignificant

(T0)= at delivery, (T6)= after 6 month , (T12)= after 12 month. 

TABLE (5) Comparison between and within groups, in gingival index (GI) at different scheduled observation 
periods.

M
Range

Min – Max
Comparison within group

Kruskal Wallis H-test
Comparison between groups

Mann–Whitney test

GA

T0 0.0 0.00 0.00

.000¥ , .000¥

At  T6        .151
 At  T12      .011¥

T6 2.5 0.00 3.00

T12 3.5 0.00 3.00

GB

T0 0.0 0.00 0.00

.000¥ , .000¥T6 1.00 0.00 3.00

T12 2.00 0.00 3.00

M= median,  Min= minimum Max= maximum , ¥ = level of significance (≤0.05), NS= insignificant, (0)= at delivary, (6)= 
after 6 month , (12)= after 12 month.
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DISCUSSION 

For implant-supported reconstruction to gain 
success with optimal esthetics, prosthodontics 
should target a visually pleasing restoration and 
healthy surrounding soft tissue.

Temporary acrylic partial removable prosthesis 
relined with soft lining material was used for 8 
weeks (29,30,31) thus the final prosthesis was delivered 
within 3 months. The temp may offered a kind 
of progressive loading while the final prosthesis 
delay was aiming to avoid the immediate loading 
in that area (due to the bone type) thus the risk 
of implant failure or at least the crestal bone loss 
were minimized (32, 33). Loading maxillary bone 
was reported 6 months in many reports, but also 
early loading from 8-12 weeks was reported with 
comparable results to the conventional type (34,35).  

Patient satisfaction is the main target and 
according to VAS the patients have shown general 
expected satisfaction due to a decrease in restoration 
extension and absence of metallic clasping in 
addition to tongue freedom in movement and normal 
palatal contact without barriers (36- 39). 

The used types of prosthetic attachments offer a 
mechanical source of retention that secure denture 
in place without visible clasping, which in turn give 

more aesthetics and decrease the possible caries risk 
on neighboring natural teeth (40).

Difficulty in cleaning underneath was not reported 
but some difficulty with hygiene steps around 
attachments was shown in the beginning. Within the 
first 1-2 months that was resolved may be due to 
the presence of attachments in a visible accessible 
area or the less complicated attachment design, and 
according to VAS that did not statistically affect the 
patient acceptance of their prosthesis (41-43).

Over the relatively short study period, no 
implant failures were recorded with a success rate 
of 100% according to reported criteria (44, 45), and 
a mean marginal bone loss comparable to clinical 
reports (46), a marginal bone change of 0.66 ± 0.10 
in GA and 0.70 ± 0.09 in GB was shown in table 2 
with a non-significant statistical difference between 
groups.  

Points considered in this study, such as freedom 
of contacts in eccentric jaw movements, were aim-
ing to avoid the force moments on implants and 
surrounding bone especially in the anterior region 
where the bone angulation renders the force direc-
tion on implants inevitably non-perpendicular(47,48). 
Possibly the relatively short profile attachment had 
a role in decreasing non-acceptable forces due to 

TABLE (6) Comparison between implant stability readings (IS) at different scheduled observation periods. 

M SD
Range

Min – Max
Comparison within group

Kruskal Wallis H-test
Comparison between groups

Mann–Whitney test

GA

T0 69.15 1.00± 69.0 70.0 .000¥

At T6     .211 
At T12    .073

T6 71.25 2.00± 70.0 73.0 .000¥

T12 71.75 0.75± 71.0 74.0 .000¥

GB

T0 69.15 1.00± 69.0 70.0 NS

T6 70.33 0.33± 70.0 71.0 NS

T12 70.33 0.33± 70.0 71.0 NS

M= mean, SD= standard deviation, ¥ = level of significance (≤0.05), NS= insignificant

(T0)= at delivery, (T6)= after 6 month , (T12)= after 12 month.
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innate stress breaking design and the relatively de-
creased abutment implant ratio in both groups (49-52).

Upon biting the prosthetic teeth incisal edges 
will bear forces analyzed in upward and forward 
components. Their fulcrum in the attachment while 
their arm equals the distance from incisal edge to 
the attachment level (53, 54,55). The base engaging 
mesio-palatal angel of canines and the small palatal 
extension may have contributed to counteract these 
forces. The relatively small changes in bone level 
may support this vision. 

According to Keshk, et al (56), the bone changes 
were non-significant between most solitary attach-
ments, especially on short clinical trials. These re-
sults were highlighted in another study (57) testing the 
stress distribution of different solitary attachments 
and it agrees with the results of this study. Ball at-
tachment was reported to deliver more stress to in-
vesting bone only with increase abutment length (58) 
or abutment gingival height which was not used in 
this work. 

For the soft tissue parameters, usually, the peri-
implant soft tissue health underneath overdenture 
is critical as it depends on the regularity of oral 
hygiene measures by the patient (59). Despite the 
ease of the mission some patients had difficulty in 
managing this but within 1-2 months this problem 
was resolved. Also, episodes of gingival overgrowth 
and inflammation not in the scheduled follow-up 
visits were recorded but these findings were small 
in number (one patient with unilateral gingival 
overgrowth after 3months of final prosthesis 
insertion in group A & one with a bilateral gingival 
inflammation in group B at the same period) and 
reacted positively to tissue rest (5-7 days use 
of temporary prosthesis with soft liner), local 
debridement, and mouthwash. These findings were 
reported as common in overdenture patients as a 
response to local hygiene factors (60,61).  

The study groups have shown a difference in; 
the 12month period in GI in ball attachment cases 
but no statistical difference was recorded in PD.  

Possibly the GI difference can be explained to be re-
lated to the bacterial biofilm that is claimed respon-
sible for Peri-implant soft tissue inflammation and 
is related to the attachment configuration. Mously 
HA (62) disagrees and according to his work, no sta-
tistically significant differences were found in both 
GI and PD.

According to De Waal et al (63) and Costa et al (64), 
the plaque around implants supporting overdentures 
is more persistent than plaque around implants 
supporting single crowns and partial bridges, 
because it is less accessible for natural cleaning by 
the tongue, lip, cheek, and saliva. 

PD did not show a significant difference to reflect 
the GI results which can be referred to the relatively 
short study period and the implant-abutment 
connection which is claimed to be protective against 
an increase in PD (65, 66). Also, these results can be 
interpreted in terms of local factors reversible 
effect on GI without permanent loss of peri-implant 
investing soft or hard tissues (67).

Resonance frequency analysis results showed 
an overall increase within groups by time which 
may refer to secondary stability that increases by 
time(68). Healing and remodeling continuation in 
the first year are believed responsible for increased 
implant stability (69, 70). Also, an increase in RFA 
indicates the absence of stresses transferred to the 
bone surrounding implants (71) and is considered in 
favor of a good prognosis. 

The Osstell measurements were made at final 
prosthesis insertion (2-3 months after implant 
installation) and a 3 months implant stability were 
reported in esthetic zone or (anterior maxilla) to 
range 68.5 - 71.0 (72). The mean age of the patients 
was 41 ± 3.4 years and a change of 13.33 ± 2.74 
in Osstell value in 3-month healing period for the 
same age group (73).  

The RFA values For a Bone density of 827.96 
±206.85 HU (D3), were reported 67.30±9.14(74).  
The anterior (pre-maxilla) angulation may also have 
a role as the Implant angulation in bone also showed 
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an effect on RFA values (a mean RFA value of 63.4 
in 10o angulation) (75).  For a Bone density of 620 ± 
251 HU (D3), the RFA value was reported 65.7 ± 9 
immediately after implant insertion (76). For a Bone 
density of 594.2±95.2 HU (D3), the RFA value was 
reported 68.4, 69.2, and 70.1 immediately after im-
plant insertion, 6months and 12 months respectively 
(77).  

Two reasons contributed to the limited, brief 
or even Difficult comparison with other research’s 
results; A) the clinical research usually discussed 
the use of such attachments in cases of complete 
overdentures especially in mandible (45,46,4,51,52), 
B) the Positioner attachment is less popular, less 
mentioned in literature than the genuine locator 
attachment. (both the positioner & the equator have 
the same problem). It was mentioned in some case (78) 
or as preliminary reports that discuss other aspects 
as; i) prosthesis performance and the masticatory 
efficiency (79), ii) Masticatory Muscle activity (80) , iii) 
in vitro aiming to study the retention (81), iv) also as a 
type of attachment within the research but out of the 
research point focus (82), v) or used and investigated 
but only concluded from the paper demonstrative 
figures (24). 

CONCLUSION

Within the limitation of patient number and 
period of study the following can be concluded;

·	 Removable partial overdenture can be used 
(when indicated) in an anterior region with 
anticipated success taking into consideration the 
need for stress control and proper oral hygiene

·	 Different types of attachments did not show a 
difference in performance but reflected accepted 
initial results

·	 Controlling the local peri-implant tissue hygiene 
is an important key for treatment success
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