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Clinical evaluation of mandibular implant 
overdentures via Locator implant attachment 
and Locator bar attachment

Yong-Ho Seo, Eun-Bin Bae, Jung-Woo Kim, So-Hyoun Lee, Mi-Jung Yun, Chang-Mo Jeong, 
Young-Chan Jeon, Jung-Bo Huh*
Prosthodontics, Dental Research Insititute, Pusan Natinal University Dental Hospital, Yangsan, Republic of Korea

PURPOSE. The aim of this study was to evaluate the clinical findings and patient satisfaction on implant 
overdenture designed with Locator implant attachment or Locator bar attachment in mandibular edentulous 
patients. MATERIALS AND METHODS. Implant survival rate, marginal bone loss, probing depth, peri-implant 
inflammation, bleeding, plaque, calculus, complications, and satisfaction were evaluated on sixteen patients 
who were treated with mandibular overdenture and have used it for at least 1 year (Locator implant attachment: 
n=8, Locator bar attachment: n=8). RESULTS. Marginal bone loss, probing depth, plaque index of the Locator bar 
attachment group were significantly lower than the Locator implant attachment group (P<.05). There was no 
significant difference on bleeding, peri-implant inflammation, and patient satisfaction between the two denture 
types (P>.05). The replacement of the attachment components was the most common complication in both 
groups. Although there was no correlation between marginal bone loss and plaque index, a significant 
correlation was found between marginal bone loss and probing depth. CONCLUSION. The Locator bar 
attachment group indicates lesser marginal bone loss and need for maintenance, as compared with the Locator 
implant attachment group. This may be due to the splinting effect among implants rather than the types of 
Locator attachment. [ J Adv Prosthodont 2016;8:313-20]
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INTRODUCTION

Implant overdentures increase the masticatory function and 
improve satisfaction by making up for insufficient retention 
and stability of  a conventional dentures.1,2 Awad et al.3 
reported high satisfaction, denture stability, and masticatory 
function of  implant overdentures in a comparative study 

with conventional dentures. Meanwhile, Batenburg et al.4 
reported a high implant success rate in implant overdentures 
through a literature review. Based on such a high success 
rate of  the implant overdentures in edentulous patients, 
implant overdentures have become one of  the most widely 
recommended treatments in mandibular edentulous 
patients since McGill consensus5 in 2002.

As implant overdentures have been widely used 
clinically and understanding about implant overdentures 
have become higher, the type of  implant attachment and 
application methods have been diversely developed.6 The 
attachment for implant overdentures can be divided into 
the solitary type and bar type depending on whether it is 
connected to the implant or not.7 Solitary type attachments, 
such as ball attachment, magnet attachment, and the 
Locator, have advantages such as the simplicity of  the oral 
hygiene maintenance and possibility of  using in a narrow 
interarch space. On the other hand, a parallel implant 
placement is required, and the stability of  the implant 
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overdentures is inferior to that of  bar type.8 Bar type 
attachment, such as the Hader bar, Dolder bar, and milled 
bar, can evenly disperse loading imposed at mastication, and 
the placement inclination is less limited. However, the 
fabrication process is complex and approximately 17 mm of  
interocclusal inclination is required, including approximately 
2 mm of  minimum space from the gingiva.9

Among the various attachments, the Locators are widely 
used due to its several advantages: the height is low, self-
alignment is possible, reduction of  retention is small due to 
its dual retention, and the replacement of  components is 
easy.10 The type of  Locator used in an implant includes the 
Locator implant attachment that is directly connected to 
the implant placed in a solitary type, and the Locator bar 
attachment that is used with a bar. The Locator bar 
attachment is an attachment used for the improvement of  
retention and stability usually after more than four implants 
have been placed and connected with a bar. According to 
the method of  fixing metal female to a bar, it is classified 
into gold bar casting, laser welding, or drill and tapping.11 

Among these, drill and tapping is a method in which a 
plastic thread is inserted in the place where a metal female 
is fixed in the wax bar status. After casting, a thread is 
secured by using a bar tap, and then a screw-in female is 
connected.12 If  a bar is fabricated by using a computer 
aided design/computer aided manufacturing (CAD/CAM) 
system, then thread formation would be easy. The greatest 
advantage of  the drill and tapping method is that it is easy 
to replace the metal female only without re-fabricating a bar 
at loss of  retention due to abrasion of  the metal female.11

Implant overdentures using the Locator show a high 
implant success rate of  over 94.5%. In addition, it requires 
low maintenance as compared to the other solitary type 
attachments due to its average life of  22.6 months.13,14 Accord-
ing to the study of  Mackie et al.,15 as a result of  comparing 
the replacement frequency of  the Locator patrix and ball 
attachment matrix in implant overdentures by using two 
implants, there was no significant difference. However, the 
replacement frequency of  the Locator patrix tended to be 
lower than that of  the ball attachment. In a 5-year clinical 
study of  Akça et al.,16 the Locator showed less bone 
resorption and higher plaque and bleeding indices than that 
of  the ball attachment. On the other hand, Krennmair et al.17 
reported that the satisfaction with the implant overdentures 
by using the Locator was higher than that of  the conventional 
dentures. Many studies have been done regarding the 
Locator applied to implant overdentures,13-15 but there are 
only a few comparative studies on the complications or 
survival rate of  the implant overdentures by using a solitary 
type Locator implant attachment and a bar type Locator bar 
attachment. 

Therefore, this study intended to conduct a retrospective 
evaluation with a medical chart and clinical examination by 
selecting implant overdentures cases via the Locator implant 
attachment or Locator bar attachment among mandibular 
implant overdentures produced by the Department of  
Prosthodontics at the Pusan National  University Dental 

Hospital.

MATERIALS AND METHODS

Study subjects: For this study, mandibular implant 
overdentures were produced at Pusan National University 
Dental Hospital for 6 years from 2008 to 2014. Among the 
patients who were wearing removable denture on the 
maxilla, those who had experienced occlusal force for at 
least one year after implant overdenture placement and had 
received regular maintenance were included in this study.

Among these patients, those who had systemic diseases 
that might affect implant overdenture treatment, such as 
immune disease, chemotherapy, hemorrhagic disease, 
uncontrolled diabetes, and hormonal imbalance, and alcohol 
or substance abuse, as well as those who did not receive 
regular postoperative oral examination, were excluded from 
the analysis. 

The study was conducted on 16 patients (5 males; 11 
females), who fulfilled the inclusion criteria under the 
review of  Pusan National University Dental Hospital 
Institutional Review Board IRB No. PNUDH- 2015-016) 
(Table 1).

Implant overdentures: A total of  16 patients were 
divided into two groups depending on the type of  Locator 
attachment used in the mandibular implant overdenture 
production, namely, LIA group (n = 8) using two implants 
with a Locator implant attachment (Zest Anchors Inc., 
Escondido, CA, USA), and LBA group (n = 8) using four 
implants with a Locator bar attachment to a bar (Zest 
Anchors Inc., Escondido, CA, USA) (Fig. 1). 

Clinical examination: The fol lowing items were 
evaluated through clinical examinations and radiographs 
from the date of  the final implant overdenture placement 
to the final hospital visit.

Implant survival rate: Based on the criteria mentioned by 
Cochran et al.,18 the survival rate of  the implant was 
evaluated. The criteria are as follows: 1) absence of  persistent 
discomfort, such as pain, foreign body sensation, and 
dysesthesia, among others, 2) absence of  persistent peri-
implant infection symptoms, such as suppuration, and absence 
of  recurrence, 3) absence of  clinical implant mobility, and 4) 
absence of  radiolucency around the implant, and absence of  
rapidly progressive bone loss.

Implant marginal bone resorption and probing depth: 
Radiographs were taken via parallel technique using a 
portable X-ray (Port II, Genoray Co., Sungnam, Korea). 
After measuring implant major diameter and marginal bone 
level (the distance from the implant platform to the 
uppermost part of  the marginal bone) using i-Solution 
(Olympus B × 51; Olympus Inc., Tokyo, Japan), marginal 
bone resorption of  the implant was calculated and compared 
to the actual major diameter of  the implant.19

Probing depth: For the Merritt-B periodontal probe, 
after measuring the peri-implant mesiodistal and labiolingual 
sides from a position parallel to the longest axis of  the 
implant, the average was calculated.20
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Peri-implant	 inflammation:	 Based	 on	 the	 Lőe	 and	
Silness index,21 a score from 0 to 3 was given according to 
the peri-implant inflammation status: 1) score 0: Absence 
of  inflammation, 2) score 1: Mild inflammation, 3) score 2: 
Moderate inflammation, and 4) score 3: Severe inflammation.

Bleeding Index: Based on the criteria suggested by 
Mombelli et al.,22 using Merritt-B periodontal probe, the 
level of  bleeding was measured with a score from 0 to 3: 1) 
score 0: No bleeding, 2) score 1: Isolated bleeding spots 
visible, 3) score 2: Blood forms a confluent red line on the 

margin, and 4) score 3: Heavy or profuse bleeding.
Plaque Index: According to the criteria of  Mombelli et 

al.,22 after measuring the plaque attached to the surface of  
the implant, a score from 0 to 3 was given: 1) score 0: No 
detection of  plaque, 2) score 1: Plaque only recognized by 
running a probe across the smooth marginal surface of  the 
implant, 3) score 2: Plaque can be seen by the naked eye, 
and 4) score 3: Abundance of  soft matter.

Calculus: Based on the presence of  calculus, a score 0 
or 1 was given: 1) score 0: Absence of  calculus, and 2) 

Table 1.  Data of patients and implants

Patient Gender
Age 
(y)

Follow-up 
(mo)

Implants 
manufacturer

No. placed No. lost
Attachment 

design
Maxillary dentition

1 M 76 16 Osstem* 2 0 Stud type Complete denture

2 M 77 16 Straumann† 2 0 Stud type Complete denture

3 F 64 25 Osstem 2 0 Stud type Complete denture

4 M 71 46 3i‡ 2 0 Stud type Complete denture

5 F 84 36 Osstem 2 0 Stud type Implant-retained overdenture

6 M 68 40 Cowellmedi§ 2 0 Stud type Complete denture

7 F 64 30 Osstem 2 0 Stud type Removable partial denture

8 F 58 16 Osstem 2 0 Stud type Complete denture

9 F 68 18 Osstem 4 0 Bar type Complete denture

10 F 68 26 Osstem 4 0 Bar type Complete denture

11 F 59 31 Osstem 4 0 Bar type Removable partial denture

12 F 62 26 3i 4 0 Bar type Complete denture

13 F 80 13 Osstem 4 0 Bar type Complete denture

14 F 64 40 Osstem 4 0 Bar type Complete denture

15 M 76 13 Osstem 4 0 Bar type Removable partial denture

16 F 70 56 Osstem 4 0 Bar type Complete denture

*Osstem Implant Co., Seoul South Korea; †Institut Straumann AG., Waldenburg, Switzerland, ‡3i Implant Innovations Inc., Florida, USA, §Cowellmedi Co., Busan, South 
Korea. 

Fig. 1.  Intraoral view of implant overdenture attachment. (A) LIA group: Locator implant attachment utilized with two 
implants, (B) LBA group: Locator bar attachment utilized with four implants splinted with a bar.

A B
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score 1: Presence of  calculus. 
Complication: Following the prosthesis placement, the 

total treatment frequency was examined after classifying the 
complications into denture-related issues (resin base 
fracture, artificial tooth fracture, frame work fracture, new 
prosthesis production, remittence, etc.), attachment-related 
issues (abutment loosening, bar screw loosening, Locator 
replacement, fracture of  the bar, etc.), and soft tissue-
related issues (sore spot, soft tissue proliferation in the 
lower part of  the bar, etc).

Satisfaction survey: Satisfaction with esthetics, retention, 
and masticatory function regarding the implant overdenture 
recorded at the final hospital visit was analyzed by using the 
Likert 5-point scale.23

Statistical analysis: An independent T-test was performed 
for implant marginal bone resorption, probing depth, and 
satisfaction, Meanwhile, a chi-square test was utilized for 
peri-implant inflammation, bleeding index, plaque index, 
presence of  calculus, and complication. The correlations 
among the implant marginal bone resorption, probing 
depth, and plaque index were analyzed by using the 
Pearson’s chi-square test. For all statistical analyses, SPSS 
ver. 21.0 (SPSS Inc., Chicago, IL, USA) was used, and tests 
were performed at a 5% significance level.

RESULTS

Implant survival rate: A total of  48 implants were placed on 
16 patients wearing implant overdenture, and the 16 implants 

were placed in the LIA group using 2 implants, while the 32 
implants were placed in the LBA group using 4 implants. 
Among them, occlusal loading was applied to 22 implants 
(LIA group n = 6; LBA group n = 16) during 12 months to 
24 months after implant overdenture placement, 18 implants 
(LIA group n = 6; LBA group n = 12) during 25 months to 
36 months, 8 implants (LIA group n = 4; LBA group n = 
4) during 37 months to 48 months, and 4 implants (LBA 
group n = 4) during over 48 months. There was no failed 
implant, and all implants were functioning normally 
without clinical mobility (Table 2).

Implant marginal bone resorption and probing depth: 
The means and standard deviations of  the implant marginal 
bone resorption and probing depth were presented in Table 
3. In the LBA group, the implant marginal bone resorption 
was 1.51 ± 0.13 mm, which was significantly lower than in 
the LIA group (P < .05), and the probing depth was 2.80 ± 
0.16 mm, which was significantly smaller than in the LIA 
group (P < .05) (Table 3).

Peri-implant inflammation and bleeding index: As a 
result of  measuring the peri-implant inflammation, normal 
inflammation appeared most frequently, followed by mild 
inflammation. However, moderate and severe inflammation 
was not observed in both groups. Mild inflammation 
occurred more in the LBA group (33.3%) than in the LIA 
group (12.5%), but the difference was not significant (P > 
.05). In the bleeding index, petechia most frequently 
occurred in both groups. Petechia appeared slightly more 
frequently in the LBA group (73.3%) than in the LIA group 

Table 2.  Cumulative survival rate of the implants

LIA group LBA group

After placement 
(mo)

Overdentures 
(N)

Implants 
(N)

Failed implants
(N)

CSR 
(%)

Overdentures 
(N)

Implants 
(N)

Failed implants 
(N)

CSR 
(%)

12 - 24 3 6 - 100 4 16 - 100

25 - 36 3 6 - 100 3 12 - 100

37 - 48 2 4 - 100 1 4 - 100

over 48 - - - - 1 4 - 100

LIA group: Locator implant attachment group, LBA group: Locator bar attachment group, SR: cumulative survival rate of implants.

Table 3.  The average value of the marginal bone resorption and probing depth 

LIA group LBA group
P

Mean SD Mean SD

Marginal bone resorption (mm) 1.96 0.20 1.51 0.13 .04*

Probing depth (mm) 2.91 0.24 2.80 0.16 .02*

LIA group: Locator implant attachment group, LBA group: Locator bar attachment group.
*Mean values showed significant difference based on independent T-test (P < .05).
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(50%); however, it was not significant (P > .05) (Table 4). 
Plaque index and calculus: The scores of  the plaque 

index and calculus were higher in the LBA group than in 
the LIA group. In the case of  the plaque index, the state of  
score 1 perceived upon probing occurred most frequently 
in both groups, while the LIA group (62.5%) showed a 
significantly higher frequency as compared to the LBA 
group (40%) (P < .05). Calculus appeared only in the LBA 
group (25%) (Table 4).

Correlations among implant marginal bone resorption, 
plaque index, and probing depth: The correlations among 
implant marginal bone resorption, plaque index, and 
probing depth were analyzed. There was no significant 
correlation between implant marginal bone resorption and 
plaque index (P > .05), but the implant marginal bone 
resorption showed a statistically significant correlation with 
the probing depth (P < .05, R=.606) (Table 5). 

Complication: As a result of  the analysis, more com-
plications occurred in the LIA group than in the LBA 
group. In the LIA group, the Locator patrix replacement 
(50%) and soft tissue sore spot (27%) appeared frequently, 
while in the LBA group, the Locator patrix replacement 
(42%) and ar tif icial tooth fracture (29%) appeared 
frequently (Table 6). The frequency of  the Locator patrix 
replacement was higher in the LIA group (n = 9) than in 
the LBA group (n = 6). 

Patient satisfaction: With regard to patient satisfaction 
with implant overdenture, both groups showed above 
average satisfaction in retention, esthetics, and mastication. 
The LIA group for retention and the LBA group for 
masticatory force revealed a slightly higher satisfaction. 
However, there was no difference with regard to esthetics. 
All three cases were not statistically significant (P > .05) 
(Table 7).

Table 4.  Peri-implant inflammation, bleeding index, plaque index, and calculus

LIA group† LBA group†

P
Implant number 16 32

Peri-implant inflammation (%) 0 87.5 66.7 .125

1 12.5 33.3

2 0 0

3 0 0

Bleeding index (%) 0 37.5 26.7 .094

1 50 73.3

2 12.5 0

3 0 0

Plaque index (%) 0 25 0 .001*

1 62.5 40

2 12.5 20

3 0 40

Calculus (%) 0 100 75 .002*

1 0 25

LIA group: Locator implant attachment group, LBA group: Locator bar attachment group.
†Frequency distribution of gingival inflammation, bleeding index, plaque index, and calculus.
*Frequency distribution showed significant difference based on the chi-square test (P < .05).

Table 5.  Correlation among marginal bone resorption, plaque index, and probing depth (R: Pearson’s correlation 
coefficient) 

Plaque index Probing depth

R P R P

Marginal bone resorption -0.213 .154 0.606 .001*

*Probing depth significantly correlated with marginal bone resorption based on Pearson’s chi-square test (P < .05).

Clinical evaluation of mandibular implant overdentures via Locator implant attachment and Locator bar attachment
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DISCUSSION

Locator is one of  the most widely used attachments due to 
advantages that it is less limited in the vertical space for 
implant overdentures production, and the replacement of  
parts is easy.6 In order to help understand the clinical use of  
Locators utilized for mandibular implant overdentures, the 
cases utilizing a solitary type Locator implant attachment 
(LIA) and a Locator bar attachment (LBA) splinted with a 
bar were compared and analyzed. 

Among the 16 patients, who were selected for mandibular 
implant overdenture, the number of  females was greater than 
males. It was similar with the result of  a conventional 
dentures study conducted by Pan et al.24, indicating that 
satisfaction of  females with conventional dentures was lower 
than that of  the males, thus more implant overdentures were 
produced for females. As a result of  the analysis on antagonist 
teeth, conventional denture accounted for 87%. When 
compared to a complete mandibular dentures in which 
degradation of  retention occurs due to anatomical limitations 
in full edentulous patients, the need for implant overdentures 
seemed to be smaller in a complete maxillary dentures due to 
sufficient retention and support that can be obtained from 
the palate, among others.25 

As a result of  the clinical evaluation based on the criteria 
of  Cochran et al . 18, al l implants placed for implant 
overdentures showed a high survival rate by functioning 
without any mobility during the observation period. 
Bergendal and Engquist26 reported that mandibular 
symphysis and ossein between mental foramens are enough 
for a successful osseointegration of  the implants. In this 
study, all implants were placed between mental foramens, 
thereby resulting in sufficient osseointegration. They could 
stand the loading of  the implant overdenture, thus a 
successful treatment was possible.

As for the implant marginal bone resorption, the LIA 
group showed a higher value than the LBA group (P < .05). In 
the LBA group, due to the use of  a bar with which implants 
are connected, loading that occurs during mastication is 

efficiently dispersed, and the stress that causes fine damage 
is reduced. Therefore, less marginal bone resorption 
appeared as compared to the LIA group.27 This indicates 
that the type of  connection between the implants has more 
influence on marginal bone resorption of  the implant 
overdentures than the difference in the Locator type.

The plaque index was higher in the LBA group than in 
the LIA group, and calculus appeared only in the LBA group. 
It is thought that due to the nature of  the bar, maintaining 
oral hygiene is difficult in the LBA group, and it is relatively 
easier in the solitary type LIA group.28 Gotfredsen and 
Holm29 reported that there was no difference in the gingival 
index between the ball attachment and bar type attachment 
in a five-year clinical study. In this study, peri-implant 
inflammation and bleeding index did not show significant 
difference between the two groups, but they tended to be 
slightly higher in the LBA group (P > .05).

Lekholm et al.30 reported that plaque and peri-implant 
inflammation do not cause implant marginal bone resorption 
as a result of  the 7-year clinical observation. Meanwhile, 
Quirynen et al.31 reported that implant marginal bone 
resorption is correlated with probing depth. This study 
could not find an association between marginal bone 
resorption of  implants used for implant overdenture and 
plaque index, but implant marginal bone resorption showed 
a correlation with probing depth, which was consistent with 
the result of  the previous study.

With regard to complications, replacement of  the 
Locator patrix most frequently occurred in both groups, 
and the frequency was higher in the LIA group than in the 
LBA group. Walton et al.32 reported that if  the implant 
placement direction is not parallel, the replacement of  the 
Locator patrix frequently occurs. In the LBA group using a 
bar, the parallel Locator placement is not greatly affected by 
implant placement inclination, thus the frequency of  
replacement was relatively less. However, in the LIA group, 
it is thought that due to an error in parallelism between the 
implants, abrasion of  the Locator patrix frequently 
occurred when removing the denture. In the LBA group, 

Table 6.  Type of clinical complication

LIA group LBA group

Replacement of Locator patrix 9 6

Artificial tooth fracture 1 4

Soft tissue hyperplasia 1 1

Sore spot 5 1

Denture relining 1 1

Resin base fracture 1 1

Total 18 14

LIA group: Locator implant attachment group, LBA group: Locator bar 
attachment group.

Table 7.  The average value of denture satisfaction via 
Likert Scale

LIA group LBA group
P

Mean SD Mean SD

Retention 3.88 0.44 3.73 0.52 .786

Esthetics 4.13 0.12 4.13 0.22 .094

Mastication 3.75 0.16 3.93 0.47 .123

LIA group: Locator implant attachment group, LBA group: Locator bar 
attachment group.
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artificial tooth fracture occurred second most frequently, 
followed by the replacement of  the Locator patrix placed 
to increase retention, and soft tissue hyperplasia of  bar 
implant overdenture, whose incidence was reported higher 
in the previous studies, appeared less frequently in this 
study.33 The reason may be that the prosthesis was 
produced by securing 2 mm of  sufficient space between the 
bar and soft tissue through a proper interarch space 
evaluation.34 In the LIA group, a sore spot occurred the 
second most frequently, followed by the Locator patrix 
replacement. The reason may be that the proportion of  
soft tissue loading is greater in the LIA group as compared 
to the LBA group, while the denture stability is less.35

In both groups, there were no statistically significant 
differences, but high satisfaction was shown with esthetics, 
masticatory force, and retention. It is thought that as 
retention and stability increased compared to a complete 
denture that the patients used previously, they felt a relatively 
higher satisfaction with an implant overdenture.3

Due to the limitations of  a small number of  subjects 
and a short observation period, this study was not enough 
to show clinical differences between Locator implant 
attachment and Locator bar attachment in the mandibular 
implant overdentures. To overcome these limitations and 
suggest reliable clinical indications on the Locator, further 
long-term studies will be required in various institutions. 

CONCLUSION

The following results were obtained within the limit of  this 
study. Implant marginal bone resorption and probing depth 
were higher in the LIA group (P < .05), while plaque index 
and frequency of  calculus were higher in the LBA group (P 
< .05). When compared to the LBA group, the LIA group 
showed a higher incidence of  complications, and among 
them, loss of  retention occurred most frequently. The 
frequency of  patrix replacement for restoration of  retention 
was higher in the LIA group than in the LBA group. The 
LIA group and the LBA group both showed high levels of  
satisfaction, and there was no significant difference (P > 
.05). 
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