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ONE YEAR RANDOMIZED PROSPECTIVE CLINICAL AND 
RADIOGRAPHICAL STUDY
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ABSTRACT
Purpose: This study aimed to evaluate clinical and radiographic outcomes of mini-implants 

versus conventional diameter implants for 4-implant-supported mandibular overdentures after one 
year. 

Materials and methods: 12 edentulous patients with insufficient retention of their conventional 
mandibular dentures and reduced mandibular ridge width were assigned into 2 groups; group 1 
(conventional implants group, control); received four conventional diameter implants using flap 
surgical approach, group 2 (mini-implant group): received four mini-implants in the interforaminal 
area of the mandible using flapless surgical approach. For both groups, implants were loaded 
immediately with mandibular overdentures via O-ring attachments. Plaque index, Gingival Index, 
probing depth, implant stability and marginal bone loss was assessed at baseline, 6 months and 12 
months after overdenture insertion.

Results: The survival rates were 95.9% and 91.7% for conventional implant and min-implants 
groups without difference between groups. For both groups, Plaque index, gingival index and 
implant stability did not differ significantly between observation times. Probing depth and marginal 
bone loss significantly increased with passage of time. Conventional diameter group showed 
significantly higher plaque, gingival indices, probing depth, implant stability and marginal bone 
loss than mini-implant group after six and 12 months. 

Conclusion: Within the limitation of this randomized trial, mini-implants may be a suitable 
alternative to conventional diameter implant in patients with reduced buccolingual bone thickness 
as it was associated with reduced Plaque index, Gingival Index, probing depth and marginal bone 
loss after one year. However, conventional diameter implants provided more implant stability than 
mini-implants. 
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INTRODUCTION 

Although two implant retained mandibular over-
dentures are considered the minimum standard of 
care for edentulous patient as they are sufficient to 
retain overdentures 1, 2, this prosthesis depends on 
the mucosal support. However, in patients with at-
rophied mandibular ridge, sensitive mucosa which 
is easily irritated by the pressure from the den-
ture base, patients with sharp or knife edge ridges, 
sharp mylohyoid projections, an implant-support-
ed overdentures on four implants are indicated 
to provide increased implant-supported, reduce 
mucosal support, and improve patient satisfac-
tion and overall treatment outcome3-5. In several 
cases, patients exhibit reduced buccolingual bone  
especially in the anterior region of the mandible 
which usually compromise placement of conven-
tional diameter implants unless, bone recontouring, 
ridge splitting or bone augmentation are performed6. 
This may result in increased mobility especially for 
elderly debilitating patients7

Mini dental implants are single piece implants 
used for mandibular overdentures and have a diam-
eter ranging from 1.8 to 2.4mm8. Compared to con-
ventional diameter implants (>3.4mm in diameter) 
they are indicated in patients with increased bone 
resorption who had narrow residual ridges and in-
sufficient buccolingual bone width6. These implants 
provide several advantages such as elimination of 
ridge augmentation and bone grafting procedures 
which may be problematic in old patients with 
compromised medical history9. Moreover, these 
implants are self-threaded into the bone and can be 
inserted with flapless surgical approach with mini-
mal osteotomy size 10. Mini implants are also cost-
effective and have fewer complications compared to 
conventional diameter implants11, 12. Mini implants 
provide immediate rehabilitation and loading of the 
implants consequently less appointments are re-
quired10, while conventional implants may use im-
mediate, early or delayed loading protocols13. The 

minimum number of implants indicated with con-
ventional diameter implants retaining mandibular 
overdentures are two, while for mini-implants are 
mandatory to retain overdentures to compensate for 
reduced implant diameter14

The biomechanical studies revealed that implant 
diameter may influence the stresses in the crestal 
bone around the implants compared to implant 
length 15, 16 and consequently may have an effect 
on marginal bone loss around the implants. The re-
duced implant diameter minimize bone to implant 
contact and may affect osteointegration and bone 
loss around implants due to implant overload 17. 
The mini dental implants used to retain overden-
tures have high success rate. However, compari-
son of marginal bone loss and clinical parameters 
of mini-implants supporting mandibular overden-
tures with standard diameter implants is scarce in 
published data18. Reviewing the literature, only 
two studies comparing 4 mini-implants retaining 
implant overdentures (with O-ring attachments) 
with two conventional diameter implants retain-
ing overdentures (with bar and locator 19) or (ball 
attachments)20. Another study comparing patient 
satisfaction and bone density of four mini-implants 
retaining overdentures with four conventional di-
ameter implants. However, no studies available in 
the literature comparing clinical outcomes and mar-
ginal bone loss between 4-mini-implants and 4-con-
ventional diameter implants supporting mandibular 
overdentures. In a systematic review18, the authors 
reported that mini-implant overdentures had better 
patient’s satisfaction compared to standard diameter 
overdentures but the evidence was low. The authors 
recommended conduction of high-quality random-
ized controlled trials to compare mini-implants with 
standard diameter implants 

The aim of this prospective clinical trial was 
to compare clinical and radiographic outcomes of 
mini-implants and conventional diameter implants 
used for 4-implant-supported mandibular overden-
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tures after one year. The null hypothesis was no 
difference in outcomes between mini-implants and 
conventional diameter implants will be obtained. 

MATERIALS AND METHODS

Patient sample and study design

A sample of 12 patients (six males and six 
females) were selected from patients attending 
the Removable Prosthodontic Department for 
seeking and implant treatment for their mandibular 
edentulous ridge due to insufficient retention of their 
conventional mandibular dentures. The inclusion 
criteria are; 1) completely edentulous maxillary and 
mandibular ridges, 2) discomfort and biting and 
chewing due to presence of sharp bony ridges,  3) 
patients had inadequate bone width (class IV Atwood 
classification21 with at least 5 mm buccolingual 
width) at the crest of the ridge and good bone width 
toward the basal bone. This was verified by cone 
beam computerized tomography performed before 
surgery, 3) at least 15mm mandibular bone height 
with healthy mucosa, 4) adequate bone quality 
according Lekholm and Zarb classification22 5) 
patients able to sign an informed consent after 
explaining protocol and objectives of the study. 
Patients were excluded if they had severe metabolic 
disease that affect osteointegration such as diabetes 
mellitus, poor denture hygiene, immunosuppressive 
drugs, chemotherapy, or radiation therapy and 
smoking habits. The study protocol was approved 
by the local institutional ethical committee of the 
faculty of dentistry Beni-Suef University (Approval 
No FDBSUREC/09122021/MO) Removable before 
prothodontics

The patients were assigned in a random manner 
to 2 groups; group 1 (conventional implants group, 
control); included six participants who received four 
conventional diameter implants using flap surgical 
approach, group 2 (mini-implant group): included 
six participants who received four mini-implants in 
the interforaminal using flapless surgical protocol. 
For both groups, implants were loaded immediately 

with mandibular overdentures via O-ring 
attachments. Computer-generated random numbers 
were performed by dental personnel not included in 
the study, and each participant was given a number. 
Then allocation of patients into each two group was 
performed by the same person. A code list of patients 
in each group was prepared by research assistant not 
involved with in other parts of the trial. Blinding of 
the surgeon, and prosthodontist was not possible. 

Interventions

For both groups, new maxillary and mandibular 
dentures were fabricated with bilateral balanced 
occlusal concept using semi-anatomic acrylic 
teeth. The mandibular dentures were replicated, 
then radiopaque markers were attachment at 
proposed implant sites (first premolars and lateral 
incisor areas). The duplicate dentures were used 
as radiographic templates during preoperative 
CBCT evaluation of remaining bone and the vital 
structures. Then radiopaque markers were replaced 
by metal tubes after making holes corresponding to 
implant positions to convert radiographic templates 
into surgical templates. 

For conventional diameter implant group, crestal 
incision was made from second premolar area on 
the right side to the second premolar area on the 
left side, then a full-thickness mucoperiosteal flap 
was elevated buccally and lingually. Recontouring 
of the alveolar ridge crest was performed using 
crestal osteotome’s to provide at least 1mm buccal 
and lingual to the implant platform to prevent future 
bone loss. Drilling sequence started by pilot drills 
(2mm) followed by drills of increasing diameter 
to 3.4mm as the final drill. Countersinking was 
performed using countersinking drills. Four regular 
diameter implants (3.5mm in diameter, Superline, 
Dentium, South Korea) were inserted parallel to 
each other’s in first premolars and lateral incisor 
areas with at least 35 N/cm torque. Ball abutments 
were connected to the implants at 25Ncm torque. 
The flap was closed around the abutments using 
interrupted sutures (fig 1). 
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For mini-implant group, the flapless surgical 
protocol was followed. Four mini-dental implants 
(2.8mm, Slimline, Dentium, South Korea) were 
placed at proposed implant sites. Surgical guide was 
placed on the mucosa. With a periodontal probe, the 
implant positions were identified by bleeding points 
from the mucosa. A pilot drill (1.5mm) was utilized 
to perforate crestal cortical bone to make an initial 
osteotomy from 13/ to 34/ length. Each implant was 
inserted clockwise in the prepared osteotomy using 
the implant. After the implant has a resistance with 
bone, the mount was replaced with hand driver was 
then ratchet to complete implant placement with at 
least 35 N/cm torque (fig 2).  

For both groups, metal housings with a rubber 
O-ring were used.  Plastic caps were cut and placed 

over the abutments to stabilize the metal housing 
and orient them parallel to each other’s and also 
to prevent excess acrylic resin from escaping in 
the undercuts of ball abutments. The rubber O/
rings were placed in the metal housings, the metal 
housings were snapped over ball abutments. For 
conventional implant group, rubber dam sheet 
was snapped over the ball abutments to protect the 
wound and the sutures. Reliefs of the mandibular 
dentures were performed over implant sites to create 
sufficient room for the housings which were picked 
up to the over dentures using self-cure acrylic resin 
immediately after implant insertion while patients 
closing on maxillary and mandibular overdentures 
in centric occlusion. The excess resin was finished 
and polished. For conventional diameter group, 

Fig. (1): Conventional diameter implant group, A; ball abutments screwed to the implants and the flap was closed, B; rubber 
dam sheet snapped on locator abutments and the metal housings with the O/ring attachment in place. C; Post-operative 
panoramic x-ray, D; O/ring attachments picked up to the fitting surface of the denture.  
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relining of the denture base with hard acrylic resin 
was performed following an impression with a 
polyvinyl siloxane–based material (Zhermack, 
Italy). The occlusal contacts of anterior teeth were 
relieved to avoid implant overloading in centric 
and eccentric positions in the critical healing 

phase. Participants were instructed to eat a soft diet 
and perform adequate oral hygiene and denture 
cleansing.

Evaluation of clinical and radiographical outcomes

Clinical evaluation

Plaque index was measured using modified 
Mombelli index 23 as follows (scores: 0 = no plaque, 
1 = plaque detected by a probe, 2 = plaque visu-
ally seen, 3 = abundance of soft matter. Gingival 
index was measured using modified Löe and Silness 
index24. After isolation and the dryness of mucosa 
around implant, the mucosa around each implant 
surface was scored (score 0: normal, 1: mild inflam-
mation; score 2: moderate inflammation; score 3: 
severe inflammation. Probing depth was measured 
using plastic periodontal probe. The distance from 
the gingival margin to the most apical Probing depth 
of the pocket was considered as probing depth in 
mm. Plaque index, Gingival Index, and probing 
depth were evaluated at mesial and distal buccal 
and lingual implant surfaces. Implant stability was 
measured using Periotest device which was held at 
a right angle to the long axes of the implants from 
the buccal side. Measurements was performed three 
times for each implant. Periotest values (PTVs) 
ranged from-9 to +9 denoted stable implant accord-
ing to the manufacturer’s instructions25

Radiographic evaluation

Standardized the periapical radiographic 
images using long cone paralleling technique was 
used for evaluation of marginal bone resorption 
at mesial and distal surface of each implant. For 
standardization purposes, compound bite block 
was used to hold the plastic film holder during 
subsequent film exposures to maintain the film 
implant distance standardized. The digital dental 
imaging system (Digora, Soredex) was used. Using 
the software of the device, the distance between the 
implant abutment junction (A) and bone/implant 

Fig. (2): Mini-implant group, A; ball abutments of the single 
piece mini-implants extruded in patient mouth B; Post-
operative panoramic x-ray, D; O/ring attachments 
picked up to the overdenture.  



(612) Amr Abd El Bary Mahdy Emarah, et al.E.D.J. Vol. 68, No. 1

junction (B) was measured on both sides to present 
marginal bone height. Bone height was measured at 
base line, after 6 months and after 12 months (fig 3). 
Marginal bone loss was calculated as the difference 
between bone height after 6 months and 12 months 
from bone height at baseline. Mesial and distal bone 
loss for each implant were averaged and the mean 
of marginal bone loss for all implants was used for 
statistical analysis. 

Plaque index, Gingival Index, probing depth, 
implant stability and marginal bone loss was 
assessed at baseline, 6 months and 12 months later. 
Clinical and radiographic outcomes were performed 
by 2 independent investigators blinded to treatment 
groups to assess the inter-examiner reliability of 
collected data. 

Statistical analysis

IBM SPSS software version 25.0 (statistical 
package for social science) was used for data 

analysis. To test the interexaminer reliability of the 
data, alpha Cronbach test was used. The implant 
survival rate was measured using Kaplan–Meier 
analysis, the log rank test was used to compare 
survival rates between groups. Shapiro Wilk test 
was used to detect the normal distribution of the 
data. The nonparametric data (Plaque and Gingival 
Indices) were compared between observation times 
using Friedman test and Wilcoxon signed ranks 
test for pairwise comparisons. Between groups 
comparisons of plaque and gingival indices were 
done by Mann-Whitney test. The parametric data 
(probing depth, implant stability, and marginal bone 
loss) were compared between observation times 
using Repeated Measures ANOVA followed by 
Bonferroni multiple comparisons. Between group 
comparisons of probing depth, implant stability, and 
marginal bone loss was made using student t-test. 
The level of significance was adjusted at p<.05

Fig. (3): Measurement of marginal 
bone loss for both groups.  
A; implant abutment junction, 
B; bone to implant contact.
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RESULTS

One implant in the conventional diameter 
group (4.1%) and 2 implants (in one patient) in 
the mini-implant group (8.3%) failed in the first 6 
months after loading resulting in 95.9% and 91.7% 
implant survival rates in conventional implant 
and min-implants group respectively. Fig 4 shows 
Kaplan Mayer analysis of implant survival rates 
in both groups. No difference in survival between 
groups was detected (log rank test, p=.645). In both 
groups, the failed fixtures were retrieved and the  
overdentures were relined and were left to be 
retained by three implants (on the conventional 
diameter group) and by two implants in (the mini-
implant group). The patients with failed implants 
with excluded from the study and data analysis 
were completed for the rest of the patients without 
affecting the results as the study was conducted 
according to “the intention to treat principal”. 
Comparison of the reliability of clinical and 
radiographical data obtained by the examiners 
was tested by α-Cronbach test. All correlation 
coefficients for clinical and radiographical data 
were > 80% which means that these data have a 
good agreement between examiners, and all data 
were reliable.

Comparison of clinical (Plaque index, Gingival 
Index, probing depth, and implant stability) and 
radiographical (marginal bone loss) data between 
conventional diameter implant and mini-implant 
overdentures at different time intervals and between 
different intervals for each group is presented in 
table 1. For both groups, plaque and gingival index 
did not differ significantly between observation 
times. Multiple comparison of plaque and gingival 
indices were presented in table 2. For plaque 
index, no significant difference between groups 
was observed at baseline. However, conventional 
diameter group showed significantly higher plaque 
indices than mini-implant group after six and 12 
months. Gingival Index was significantly higher 
with conventional diameter group than mini-implant 
group at all observation times. 

For both groups, probing depth significantly 
increased with passage of time (table 1). Pairwise 
comparisons of probing depth between each two 
observation times are presented in (table 2). For 
both groups there was a significant difference 
in probing depth between each two observation 
times. Conventional diameter group recorded 
significant higher pocket depth than mini-implant 
group at all observation times. For both groups, 
Periotest values did not significantly differ between 
observation times. However conventional diameter 
group showed significantly lower Periotest values 
(higher implant stability) than mini-implant group 
at all observation times. For both groups, bone 
loss increased from six months to 12 months  
(table 1). Pairwise comparisons of bone loss between 
each 2-time intervals are showed in (table 2). 
Conventional diameter group showed significantly 
higher bone resorption than mini-implant group 
after six and 12 months. Fig. (4): Kaplan Mayer analysis of implant survival rates in 

both groups.
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TABLE (1): Clinical and radiographic parameters of conventional diameter implant and mini-implant 
overdentures at different time intervals 

Base line
 (Overdenture 

insertion)

6 months after 
overdenture

insertion 

12 months after 
overdenture 

insertion 

Freidman test 
(p value)

Plaque index

Conventional implant
Median  (Mini-maxi)

.00(.00-0.0) 1.0(0.5-1.5) 1.25(0.75-1.5) .12

Mini-implant Median 
(Mini-maxi)

.00(.00-0.0) .50(.00-1.0) .75(.00-1.0) .11

Mann-Whitney test 1.00 .025* .036*

Gingival index

Conventional implant
Median (Mini-maxi)

1.00(.50-1.25) 1.1(0.5-1.2) 1.25(0.75-1.5) .29

Mini-implant Median 
(Mini-maxi)

.25(.00-0.50) .25(.00-1.0) .50(.00-1.0) .53

Mann-Whitney test .040* .018* .013*

Probing depth

Conventional implant
Mean ±St

1.3±.41 1.8±.52 2.1±.74 .002*

Mini-implant 
Mean ±St

.95±.35 1.2±.34 1.5±.25 .004*

Mann-Whitney test .032* .019* .002*

Implant stability 

Conventional implant
Mean ±St

-4.5±1.1 -4.4±1.2 -4.6±1.5 .158

Mini-implant 
Mean ±St

-2.5±1.3 -2.7±1.2 -2.6±1.4 .254

Mann-Whitney test .037* .039* .041*

Marginal bone loss

Conventional implant
Mean ±St

- 1.2±.39 1.7±.29 .028*

Mini-implant 
Mean ±St

- 0.62±.31 1.1±0.42 .023*

Mann-Whitney test - .006* .005*

Mini: minimum, maxi: maximum, St: standard deviation.  *: p is significant at 5% level.
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DISCUSSION

For standardization between the two groups, 
O-ring attachment was selected for conventional 
diameter group as mini-implants are supplied with 
O-ring attachments. Moreover, immediate loading 
protocol was used in the conventional diameter 
group and mini-implants are single piece and are 
designed for immediate loading. To avoid selection 
bias, all patients were selected with reduced 
buccolingual alveolar width, then randomized 
blindly and allocated in the treatment groups. This 
was performed to avoid the shortcoming of another 
study6 in which the authors selected patients with 
thin ridges to be included in the mini-implant 
group and the patients was normal ridge width to 
be included in the conventional diameter group. 
This necessitates flap reflection in the conventional 

diameter group for bone recontouring. The direct 
intraoral pickup of the attachment was used as it 
showed superior results compared to the indirect 
technique from the aftercare perspective26.

In this study, the survival rate was 95.9% and 
91.7% for conventional implant and min-implants 
group respectively. One implant failure occurred 
in the conventional diameter group and the two 
fixtures did not integrate in the mini-implant group. 
In agreement with this observation, Temizel et al.6 
reported one conventional implant after 1.5 years. 
However, the authors reported no implant failures 
in the mini-implant group. The survival rate did 
not significantly differ between groups. Similarly, 
Mundt et al 7 reported no difference in implant 
survival rates between mini-dental implants and 
conventional dental implants.

TABLE (2): Results of pair-wise comparison between time intervals for conventional diameter and mini-
implant overdentures. Value in each cell denotes p values of Wilcoxon sign ranks test (for plaque 
and gingival indices) and p values of paired samples t-test (for pocket depth, implant stability and 
bone loss)

Base line
 (Overdenture insertion)

6 months after overdenture
insertion 

12 months after 
overdenture insertion 

Plaque index

Conventional implant .37 .33 .51

Mini-implant  .59 .28 .31

Gingival index

Conventional implant .74 .43 .35

Mini-implant  .48 .26 .23

Probing depth

Conventional implant .025* .022* .012*

Mini-implant  .027* .013* .015*

Implant stability 

Conventional implant .33 .24 .18

Mini-implant  .19 .40 .32

Marginal bone loss 

Conventional implant - - .017*

Mini-implant  - - .015*

P is significant at .05
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For both groups, Plaque index, gingival index did 
not differ significantly between observation times. 
This may reflect the more ability to clean the smooth 
ball attachments during wearing and removal of the 
dentures. A similar finding was also noted in other 
study6 in which the authors reported no significant 
difference in plaque and bleeding scores after 3, 6, 
12, and 24 months. Conversely, Elsyad et al.11, 27 
found a significant increase in plaque and gingival 
scores after six and 12 months. The difference in the 
results could be attributed to the difference in oral 
hygiene practice of the patients between studies. 
However, conventional diameter group showed 
significantly higher plaque and gingival indices 
compared to mini-implant group. The increased 
plaque scores in the conventional diameter group 
could be attributed to the larger diameter for 
attachment which may enhance more plaque 
retention than the small diameter mini-implant balls. 
Another explanation could be attributed to the flap 
surgery in the conventional diameter group which 
may discourage the patients to perform adequate 
oral hygiene to avoid pain in the surgical site even 
after complete healing of the soft tissue occurs. The 
increased plaque scores the conventional diameter 
group compared to mini-implant group was in line 
with finding of de Souza et al. 20 who found that 4 
mini-implants, 2 mini-implants retained mandibular 
overdentures was associated with a significantly 
lower plaque index compared conventional diameter 
2 implants at baseline and after 6 and 12 months. 
The increased plaque index could be responsible 
for increased gingival index in the conventional 
diameter group as plaque accumulation usually 
associated with peri-implant mucosal inflammation. 

For both groups, probing depth significantly 
increased with passage of time. The increased 
probing depths with time may be due to increased 
bone resorption to evaluate mucosal enlargement 
around the implants28. Conventional diameter 
group had higher probing depth than mini-implant 
group. The cause of this finding may be due to 
the increased bone resorption in the conventional 

diameter group compared to implant mini-implant 
group. Also flap reflection in the conventional 
group and suturing may increase probing depth. In 
contrast the single piece mini-implants may provide 
gap free connection with optimum mucosal barrier 
free of bacterial accumulation that may protect 
soft tissue and allow establishment of a tissue 
collar overlapping the bone implant interface29. 
The increased probing depth in the conventional 
diameter group is in agreement with the finding of 
another study6 which is also reported that probing 
depths around the conventional dental implants 
were significantly higher than those around the 
mini-dental implants.    

For both groups, implant stability did not differ 
significantly between observation times. This may be 
due to all implants are inserted in the interforaminal 
area of the mandible which characterized by 
increased bone quality and density. Moreover, 
mini-implants were reported to be associated with 
increased bone density (in Hounsfield units) after 
implantation due to the auto advance technique and 
bone compression used during implant placement 
6. However, conventional diameter group showed 
significantly higher implant stability than mini-
implant group after six and 12 months. This could be 
attributed to the increased implant diameter which 
was associated with increased surface area of the 
implants and increase bone to implant contact which 
may be associated with increased implant stability 
comparable to mini-implants due to the reduced 
implant diameter and reduce the surface area of 
mini-implants. Similarly, Temizel al. 6 reported that 
Periotest values at baseline then after six months 
of overdenture insertion were significantly higher 
for the conventional diameter implants than for the 
mini-implants.   

For both groups, bone loss increased with passage 
of time. This could be a result of unavoidable time 
dependent bone loss that is common around implant 
due to wound healing reorganization of bone, and 
bone response to increased occlusal load30. For 
conventional diameter implant, most amount of 
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bone loss occurred after six months (1.2±.39), 
however four mini-implants nearly equal amount of 
bone resorption occurs after six months (0.62±.31) 
and 12 months (1.1±0.42). However, the overall 
bone loss in both groups did not exceed the normal 
values for resorption reported in the literature after 
one year which is 1.2mm in the first year31-35.

It was interesting to find that conventional di-
ameter group showed significantly higher marginal 
bone loss than mini-implant group after six and 12 
months. This may be due to several factors. First-
ly, the flapless surgical approach used for implant 
placement has minimum disruption of the muco-
periosteum so it preserves bone blood supply of 
the peri-implant crestal region36-38. Secondly, the 
auto advance technique used from implant inser-
tion may cause auto compression of bone which 
increase one ministry around mini-implants com-
pared to conventional diameter implants which may 
reduce crestal bone loss. In line with this finding, 
Temizel et al. 6 reported significant increase in the 
mean bone density 6 months after implantation in 
the patients with mini-implants than conventional 
diameter implants. Thirdly, the implants circumfer-
ence for conventional diameter implant significant-
ly greater values of mini-implants. Consequently, 
percutaneous mucosal exposure is lower in min-im-
plants, thus implant-gingival attachment is exposed 
to bacterial infiltration39. Finally, the O-ring attach-
ments with mini-implants had a dampening effect, 
prevent the direct transfer of the occlusal load from 
the denture through the implant into the surrounding 
bone. In line with this explanation, it was founded 
that overdenture retained by mini-implants requires 
more denture linings than overdentures retained by 
conventional diameter implants6. This may reflect 
the increased mucosal supported and subsequent in-
creased ridge resorption (reduced implant-support, 
and the reduced load transmitted to the implants) 
compared to conventional diameter implants may 
be the cause for reduced bone loss in the mini-im-
plant group. Finally, the results of this study did not 
support the finding of biomechanical invitro studies 

which suggest that the largest possible implant di-
ameter should be used to reduce stresses around im-
plants supporting mandibular overdenture 40, 41. This 
may be attributed to the difference between labora-
tory and clinical settings. The lack of standardiza-
tion of surgical protocol for both groups could be 
considered a limitation in this study. However, a 
flap should be reflected in the conventional diameter 
group to perform bone recontouring as all included 
patients had a thin/knife edge ridge. On the other 
hand the standardized protocol for mini-implants is 
the flapless approach as there is no need to reflect 
a flap. Among other limitations is the small patient 
sample and the short follow up period. All these fac-
tors should be considered in future research.  

CONCLUSION 

Within the limitation of this short-term random-
ized study, regarding the small sample size, mini-
implants may be a suitable alternative to conven-
tional diameter implant in patients with reduced 
buccolingual bone thickness as it was associated 
with reduced Plaque index, Gingival Index, prob-
ing depth and marginal bone loss after one year. 
However, conventional diameter implants provided 
more implant stability than mini-implants. 
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