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Case Presentation

Patient Information

Abstract

The aim of prosthodontic treatment is to restore oral function as
quickly as possible. However, the stability and retention of remov-
able dentures strongly depend on the condition of the remaining al-
veolar bone. Accordingly, the treatment period for tissue-support-
ed removable dentures tends to be long. Moreover, the treatment
period for tissue-supported removable dentures varies according
to the residual ridge remodeling after extraction. Tooth-supported
overdentures transmit occlusal forces to the alveolar bone through
the periodontal ligament, thereby suppressing residual ridge re-
sorption. Currently, dental magnetic attachments are used globally
to improve the stability of dentures by close approximation of a
magnetic assembly with a keeper for receiving the magnet.

An 84-year-old woman was referred to our department because
of detachment of an extensive maxillary prosthesis due to root
fracture. We performed pre-prosthetic treatment including dental
magnetic attachments for the upper abutment teeth and inserted
the repaired prosthesis as an interim denture after tooth extrac-
tion. Finally, we transferred the magnetic assemblies from the re-
paired prosthesis to a new horseshoe-shaped complete overden-
ture. Therefore, we were able to prevent alveolar bone resorption
and rapidly restore the patient’s oral function.

Magnetic attachments enhance the support, stability, and re-
tention of overdentures and increase the treatment options for the
rehabilitation of oral function.

Keywords: Complete overdenture; Preventive prosthodontics;
Retention; Stability; Dental magnetic attachment

An 84-year-old woman was referred to the Dental Hospi-
tal at Nihon University School of Dentistry. The patient’s chief
complaint was dislodgement of a maxillary fixed partial denture
installed at a previous clinic. Regarding medical history, the pa-
tient had bronchial asthma which was controlled with medica-
tion. Except for the above, the patient had a good physical con-
dition, no bleeding disorders, and no history of smoking.

Extraoral examination revealed no facial asymmetry or ab-
normal findings in the temporomandibular joints.

Intraoral examination revealed no abnormalities in the fren-
ula attachments and mucous membrane covering the residual
ridge. In the upper jaw, teeth 16, 15, 14, 11, 25, and 26 were
missing, and all remaining teeth were nonvital with endodon-

tic fillings. The probing depths of teeth 17, 13, 22, 23, and 24
were approximately 2—3 mm, and no pathological mobility was
observed. However, the probing depth and mobility of teeth 15
and 27 were approximately 9mm and grade |, respectively. In
the mandible, tooth 47 was missing. The probing depths of all
mandibular teeth were approximately 2-3 mm, and no patho-
logical mobility was observed. The occlusion was stable, but a
deep bite was observed.

Radiographic examination revealed root fractures in teeth 15
and 27 (Figure 1a and 1b).

Initially, the patient was keen to preserve the teeth. How-
ever, we recommended an implant-supported bridge or a com-
plete overdenture with magnetic attachments to the retained
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roots after extraction of teeth with root fracture. Eventually, the
patient consented to tooth extraction and treatment with com-
plete overdentures with magnetic attachments.

Clinical Procedure

First, we repaired the detached extensive maxillary prosthe-
sis using a self-curing resin (UNIFAST; GC Dental Co. Ltd., Tokyo,
Japan) after extracting teeth 15 and 27 (Figure 2a-e).

Thereafter, abutment teeth 17, 13, 22, 23, and 24 were pre-
pared, gingival retraction (SURE-Cord plus; YOSHIDA Co. Ltd.,
Tokyo, Japan) was performed, and silicone rubber impressions
(EXAHIFLEX; GC Dental Co. Ltd., and SILDE FIT; SHOFU INC., Kyo-
to, Japan) were made.

Wax patterns with an appropriate path of insertion were fab-
ricated for the copings and keeper housings and cast using a
gold-silver-palladium alloy. The upper surfaces of the keepers
(GIGAUSS; GC Dental Co. Ltd.,) embedded in the copings were
positioned in accordance with the occlusal plane (Figure 3a).
Thereafter, magnet assemblies of various sizes (GIGAUSS C300,
€600, D1000; GC Dental Co. Ltd.,) were fixed to the interim den-
ture (Figure 3b).

After observing the recovery of oral function, including es-
thetics, speech, and comfort, for several months, we proceeded
with the fabrication of the definitive overdenture.

In the maxillary arch, a two-step impression, including
muscle trimming using an impression compound (PERI COM-
POUND; GC Dental Co. Ltd.,), was made using an individual
dental tray (Figure 4a and 4b), and the previously described
impression materials. Two weeks later, horizontal and vertical
maxillo-mandibular relationships were recorded using record
bases with occlusion rims and transferred to a semi-adjustable
articulator. The vertical occlusal dimensions of the fabricated
denture were approximately the same as those of the interim
denture (Figure 4c).

After verification of the trial denture, the maxillary denture
was completed. The mucosal and occlusal surfaces of the defini-
tive denture were checked using pressure-indicating paste (FIT
CHECKER; GC Dental Co. Ltd.,) and articulating paper (Mutsumi
Chemical Industry, Mie, Japan), respectively, and equilibrated
using dental carbide bars. Approximately four weeks later, the
five magnetic assemblies were transferred from the interim
denture to the definitive denture using a metal adhesive primer
(METAL PRIMER Z; GC Dental Co. Ltd.,) and self-curing resin to
fix the magnet after the dentures were placed in the maxilla.
The overdenture was removed after polymerization of the res-
in, recontoured, and polished (Figure 5a and 5b).

Denture conformity, occlusion, and the periodontium of the
remaining teeth were reevaluated at the one-year follow-up
(Figure 6a-e).
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Figure 1: Preoperative radiographs. A) Radiographic image of the
maxillary right molars. The yellow arrow indicates root fracture.
B) Radiographs of the left maxillary molars. The yellow arrow
indicates root fracture.

Figure 2: Intraoral photographs and images of the maxillary
prosthesis after tooth extraction. A) Frontal view. B) Maxillary oc-
clusal view. C) Mandibular occlusal view. D) Repaired and polished
maxillary. E) Intaglio surface of the repaired maxillary prosthesis.

R, N |
Figure 3: Prosthodontic pretreatment. A) Intraoral image shows
copings embedded with keepers of various sizes on all abutment
teeth. B) Intaglio surface of the repaired prosthesis used as an
interim overdenture. Yellow arrows indicate the magnetic as-

semblies.

Figure 4: A) Maxillary impression using silicone impression mate-
rial. B) Maxillary working model. C) The occlusal vertical dimen-
sions are measured using calipers. The occlusal vertical dimension
for producing the new overdenture was determined to be the
same as that of the interim maxillary prosthesis.

Figure 5: The images of maxillary definitive prosthesis. A) Pol-
ished surface of the definitive denture. B) Intaglio surface of the
definitive denture. Yellow arrows indicate transferred magnetic
assemblies.
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Figure 6: Postoperative intraoral photographs. A) Maxillary occlu-
sal view. B) Right lateral view. C) Frontal view. D) Left lateral view.

E) Mandibular occlusal view.

Discussion

Tooth loss caused by periodontal disease, dental caries, root
fracture, tumors, or trauma leads to serious impairment of mas-
ticatory function, esthetics, and speech. The primary objective
of prosthodontic treatment is to restore the function as much
as possible. After tooth loss, the residual ridge plays a pivotal
role in supporting dental prostheses in partially and completely
edentulous patients [1]. Treatment of residual ridges with den-
tures improves oral function, including mastication, esthetics,
and speech. However, many patients who use dentures are
dissatisfied due to the instability of the prosthesis and impedi-
ments to speech and mastication [2,3]. Partial or complete over-
dentures overlying the abutment teeth and/or implants prevent
alveolar bone resorption and exhibit improved retention and
stability [4-13]. Further, various attachments, including bars,
studs, and magnets, have been developed to augment the re-
tention and stability [14]. Specialized prosthetic dentists should
use appropriate attachments according to the clinical situation
[15]. Generally, stud attachments are used to protect the ex-
posed root dentin from the oral environment. Magnetic dental
attachments are widely used in clinical practice because of their
simplicity, compactness, and continuous force of attraction [16-
18]. Currently, the principal components of dental magnetic
attachments are samarium-cobalt (Sm-Co) or neodymium-iron-
boron (Nd-Fe-B) alloys [19-26]. Conventionally, most dental
magnetic attachments comprise a keeper-embedded coping
within the abutment tooth root or dental implant and a magnet
assembly incorporated into the overdenture. Although dental
magnetic attachments are extremely small, a strong force of
attraction is observed on approximating the keeper and mag-
netic assembly. Therefore, over-dentures with dental magnetic
attachments are a promising treatment option for partially or
completely edentulous patients. Previously, our department re-
ported that differences in size influenced the force of attraction
between various keepers and magnetic assemblies [27]. How-
ever, the application of magnetic dental attachments of various
sizes in clinical practice has not been reported from our depart-
ment. In this study, we repaired a failed prosthesis in the upper
jaw. Next, we performed preprosthetic treatment using dental
magnetic attachments of various sizes for the upper abutment
teeth, and used the repaired prosthesis as an interim denture
after tooth extraction necessitated by root fracture. Finally, a
new horseshoe-shaped complete overdenture was fabricated
and the magnetic dental assemblies were transferred from the
interim denture. Herein, we emphasized the usefulness of mag-
netic dental attachments in prosthetic dentistry.

The stability and retention of a removable prosthesis are
highly dependent on the condition of the remaining alveolar
bone [1]. Several treatment options are available for the reha-
bilitation of missing molars, including removable prostheses or
implant-retained fixed prostheses. However, dental implants
may not always be feasible owing to tissue deficiency or under-
lying medical problems such as blood, heart, or liver disease.

Currently, most dental magnetic attachments consist of a
keeper fixed to the abutment teeth/implant and a magnet as-
sembly incorporated into the prosthesis. The magnetic attrac-
tion force is determined by the proximity of the keeper to the
magnetic assembly. An overdenture with a dental magnetic at-
tachment is a promising treatment option for abutment teeth
with chronic periodontal disease because it improves poor clini-
cal crown-to-root ratios and relieves the lateral stress on the
abutment teeth [25,28-34]. Magnetic dental attachments can
also be used for root-retained overdentures.

In this patient, we used the dental magnetic attachment
GIGAUSS, which consists of a keeper made of stainless steel
and a magnetic assembly made of Nd-Fe-B alloys. The greatest
advantage of this hybrid device is that it exhibits a small and
robust force of attraction. The size of the elliptical or circular
magnetic attachments in this device is determined based on
the dimensions of the abutment teeth [27]. The smallest dental
magnetic attachment has a diameter of 3 mm, a force of at-
traction of approximately 400 gf, and is applied on the roots
of the anterior teeth. Conversely, the largest dental magnetic
attachment is 4.9mm in diameter, has a force of attraction of
approximately 1000 gf, and is applied on the roots of the molar
teeth. Hence, we used dental magnetic attachments of various
sizes with different forces of attraction on the abutment teeth.

In this patient, prosthetic retreatment using a fixed prosthe-
sis was ruled out because root fractures were observed in teeth
15 and 27. Although treatment using a denture after tooth ex-
traction was planned, we had to reduce the patient's anxiety
regarding the form and occlusion of the denture. Therefore, we
repaired and used the failed fixed prosthesis as an interim den-
ture, and the patient reported no discomfort due to occlusion.
Additionally, we used five dental attachments with small and
robust forces of attraction on the repaired interim denture and
abutment root surfaces. As the stability and retention of the in-
terim denture increased, we were able to resolve the patient’s
discomfort by repairing the denture modestly.

Subsequently, a definitive horseshoe-shaped complete over-
denture was fabricated to replicate the form of the interim
denture. As minimum equilibration was required, the magnetic
assemblies were transferred from the interim denture early.
Therefore, the treatment period, including tooth extraction was
only approximately seven months.

The procedures described in this report may increase the
treatment options for partially or completely edentulous pa-
tients, and overdentures with dental magnetic attachments
may contribute to rehabilitation of oral function.
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