
CLINICAL REPORT
aPostgraduat
bAssistant Pr

522
Customized Locator abutment fabrication on inclined implants:
A clinical report
Hee-Chul Kim, DDS, MSa and Janghyun Paek, DMD, MS, PhDb
ABSTRACT
Implant parallelism is rarely achieved, particularly when anatomic limitations are present. The
problem of nonparallel implants has been addressed by using angled or bar abutments to
compensate for the implant angulation. However, an angled abutment or bar attachment has
disadvantages in terms of cost, laboratory process, and the maintenance of oral hygiene. In this
clinical report, a solution for the management of an inclined implant is presented by using
customized Locator abutment fabricated by computer-aided design and computer-aided
manufacturing (CAD-CAM). (J Prosthet Dent 2018;119:522-5)
An appropriate overdenture
attachment system provides
stability for the denture and
adequate retentive force, thus
increasing patient satisfaction.
The most commonly used
attachment system is either a
bar or a precision attach-
ment.1,2 The advantages of a

bar attachment include the improvement of the retentive
force and the stability of splinted implants; however,
maintaining oral hygiene is more difficult.3 In compari-
son, the precision attachment system offers more
convenient oral hygiene management and requires less
interarch distance.4 Among the precision attachments
available, Locator (Zest Anchors, Inc) attachments are
affordable and easily maintained. They also have a
straightforward design, provide adequate retentive force
and easy maintenance, and offer variable retention ca-
pacity through the various color-coded female parts.5,6

Loss of retention in the attachment system is the most
common complication associated with implant over-
dentures.7,8 Moreover, the retentive force of stud
attachments may be limited on divergent implants.7

Nonparallel implants interfere with the passive inser-
tion and removal of the prosthesis and, ultimately, cause
premature wear.9,10 Therefore, nonparallel implant
angulations negatively influence the longevity of attach-
ment retention.10,11 The loss of retention is inevitable in
most clinical treatments because of the wear of the
attachment components caused by long-term use of
implants.2,6,12

In clinical situations, poor bone quality or anatomic
limitation leads to the insertion of nonparallel implants.13
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Implant parallelism is unlikely to be achieved, particularly
when implants are placed by less experienced opera-
tors.14 Some clinicians solve the problem of nonparallel
implants by using angled or bar abutments. However, an
angled abutment or bar attachment has disadvantages in
terms of cost, laboratory process, and the maintenance of
oral hygiene.9

The purpose of this clinical report was to describe a
solution for the management of an inclined implant us-
ing a customized Locator abutment fabricated by
computer-aided design and computer-aided manu-
facturing (CAD-CAM).
CLINICAL REPORT

A 64-year-old man presented to the Faculty Practice,
Department of Prosthodontics, with 2 implants, 4.5 mm
in diameter and 10 mm in length, placed in the right and
left canine area of the maxilla (Fig. 1). The angulation of
the right implant was adequate; however, the left implant
was buccally inclined (Fig. 2). To correct the angulation of
the left implant, customized Locator abutments were
digitally designed using software (Exocad v5541/64;
Exocad GmbH) and sent to a manufacturer (TruAbut-
ment Inc) for CAM processing using computer numerical
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Figure 1. Intraoral view of maxilla. Two implants placed in canine
regions.

Figure 2. Digital image with Exocad software. Facially inclined implant in
left canine region.

Figure 3. Digital design of customized Locator abutment using Exocad
software.

Figure 4. Intraoral view of customized Locator abutments.

Figure 5. CM LOC (Cendres+Métaux) attachment connected to
customized Locator abutments.
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control milling machines (Fig. 3). The manufacturer used
the standard (Zest Dental 3.86-mm) male connection on
their milling settings. The customized precision abut-
ments were delivered, connected using an abutment
screw, and tightened to 35 Ncm (Fig. 4).

A precision attachment (CM LOC; Cendres
+Métaux) was attached to the customized precision
abutments (Fig. 5). Attachments were picked up intra-
orally with an autopolymerizing acrylic resin (Alike; GC
America). Appropriate retentive inserts were placed,
and the denture was finished and polished (Fig. 6).
Bilaterally balanced occlusion was provided for denture
stability. Postoperative instructions were given to the
patient, and oral hygiene instructions were emphasized
(Fig. 7).

At the 6-month follow-up visit, the overdenture and
custom precision abutments were examined clinically and
radiographically (Fig. 8). The abutments exhibited sta-
bility with no signs of wear, and the prosthesis was stable
with adequate retention. The patient experienced no
discomfort and was satisfied with the outcome.
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DISCUSSION

With the popularity of implant overdentures, a wide
range of implant attachments of various designs has been
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Figure 8. Panoramic radiograph of customized Locator abutments.

Figure 7. Intraoral view after delivery of definitive implant overdenture.

Figure 6. Definitive maxillary implant overdenture.
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used. Mechanical problems arise in implant over-
dentures, such as retention loss, housing wear, and
deformation of the attachment system.15,16 Changes in
the attachment surface lead to the loss of frictional con-
tact and fit through loosening of the attachment com-
ponents. Changes in the mechanical properties of the
materials may affect the wear pattern.12,17-20

In the present clinical report, customized precision
abutments were designed to achieve a parallel path of
insertion and withdrawal. Component wear and loss of
retention is minimized with this design of implant
overdenture abutment and attachment.

One potential limitation of this technique is that the
customized angled abutment requires sufficient inter-
occlusal space to allow for the height of the abutment.
Locators have the lowest profile of currently available
precision attachments, with a height of 3.3 mm.21

However, as the engagement part of the customized
precision abutment should be designed on the upper part
of the newly designed cylindrical abutment, additional
abutment height is needed for angle correction, the
customized precision engagement part, and attachments.

The conventional way to address this clinical problem
with a customized precision abutment is to use a castable
abutment and casting to a precision abutment. Devel-
opment of CAD-CAM technology enabled clinicians to
fabricate customized precision abutments in a more
convenient way than the casting method.

Other treatment options were considered for this
patient, including a fixed dental prosthesis with 6 to 8
implants. Because of the patient’s economic circum-
stances, the implant overdenture was chosen. For the
attachment, a bar attachment and a range of precision
attachments could be selected.20,22 However, mechanical
complications such as loss of retention and changing
prosthetic components can arise more often than with a
customized angled attachment.20
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SUMMARY

The present clinical report describes a patient with
customized implant overdenture abutments. For man-
aging the inclination of the maxillary implant, customized
precision abutments were designed and fabricated using
CAD-CAM technology. Maximized parallelism of over-
denture abutments will lead to a more favorable prog-
nosis, especially in terms of attachment wear and
retention loss.
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Noteworthy Abstracts of

Two-implant-supported mandibular overdent
inter-implant distance affect patient satisfacti

Alfadda SA, Al Amri MD, Al-Ohali A, Al-Hakami
Int J Prosthodont 2017;30:519-25

Purpose. To investigate the following three null hypotheses
supported by two unsplinted implants: (1) patient satisfactio
(2) inter-implant distance (IID) has no effect on the clinical
patient satisfaction.

Material and methods. Forty edentulous patients who were
overdenture participated in the study. Independent investiga
criteria using the validated Denture Quality Evaluation Form
Satisfaction Scale. Irreversible hydrocolloid impressions of th
stone. The IID was measured by adapting an orthodontic wi
the center of one implant to the center of the other. Spearm
correlations, with a significance level set at P<.05.

Results. The clinicians’ overall mean rating of the clinical qu
6.27%). The stability of the mandibular overdenture and of t
cantly related to satisfaction (r=0.389 and r=0.44, respectivel
mandibular stability items and satisfaction with both maxillar
denture was significantly associated with patient satisfaction w
None of the 12 denture satisfaction items were significantly as
the quality of either denture in terms of retention, stability,

Conclusions. Denture stability was the feature that had the m
overdenture and with the maxillary conventional denture. IID
did not influence patient satisfaction.
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