
Introduction

It has been shown that in edentulous patient, due 
to the lack of denture retention and stability, the 
masticatory force and efficiency are decreased, and 

that frequent dropouts of the denture and emotional 
rejection have been common1,2). Continuous 
periodic repair may improve the stability of the 
denture but the level of the patient’s satisfaction and 
comfort may still be limited. In accordance with the 
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This case study was to report the possible increase in the denture retention and psychological relief using the 
implant-supported fixed prostheses in a completely edentulous patient. The implants were placed in the anterior 
portion of the mandible in a patient who had completely edentulous state following the extraction of residual 
abutment teeth, and consequently a distal extension removable partial denture was fabricated. The patient’s 
adaptation and satisfaction to the new prosthesis was monitored and confirmed in terms of masticatory function 
and esthetics, by restoring the oral condition similar to initial status before the residual teeth extraction. After 6 
months, radiographic examination confirmed that both the abutment teeth and the implants were stable and well 
maintained. Considering the relatively short clinical follow-up period, however, continuous long-term monitoring 
was required.

Key Words: Dental prosthesis, implant-supported; Denture, partial, removable; Mandibular prosthesis 



88 J Korean Dent Sci 2017;10(2):87-95

YouJin Lee, et al: RPD Using Anterior ImplantSupported Fixed Prostheses for Edentulous Patients YouJin Lee, et al: RPD Using Anterior ImplantSupported Fixed Prostheses for Edentulous Patients

recent development of dental implants, the dental 
implants have been recruited for the treatment of 
edentulous patients3). Treatment using the implants 
in patients for the completely edentulous state can 
be either implantsupported fixed prostheses or 
implantsupported overdenture4). In the case of 
overdenture, an adequate intermaxillary distance 
is required, and actual clinical troubles such as 
frac ture of the artificial tooth and denture base, 
replace ment of attachments and denture relining 
may occur, thereby increasing the time and cost 
for maintenance5). In addition, when the patient 
removes the overdenture, the discomfort often is 
caused by the bar or ball attachment6). Implant
supported fixed prosthesis with a posterior exten
sion to the second premolar using a cantilever is 
treated with a short dental arch accompanied by 
a reduction in masticatory function and an es
thetic problem due to the lack of buccal support. 

Therefore, all the cases should be carefully evalu
ated during the treatment plan according to the 
patient's needs7).

To overcome the limitations of previous treatment 
methods, there have been reports on the removable 
partial denture (RPD) using a small number of 
implants810). In most cases, the implants were 
placed in the distal extension edentulous area 
for additional support and retention, and few 
cases used the implant as an abutment tooth10). 
The previous case study reported that a fixed 
implantsupported anterior prosthesis with a distal 
extension mandibular RPD was comfortable and 
esthetic with improved patient’s pronunciation and 
masticatory function, without the help of extensive 
surgery. However, a longterm observation for the 
prognosis is still demanded for proper evaluation11).

In this case study, the implant was placed in the 
anterior portion of the mandible in the patient who 

Fig. 1. Panoramic view at first visit. Fig. 2. Panoramic view after implantation.

Fig. 3. (A) Six implants were placed in the lower jaw. (B) Pick-up impression taking with the pick-up impression coping and open 
individual tray to make master cast.
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exhibited complete edentulous ridge following 
the extraction of residual abutment teeth. A distal 
extension RPD was fabricated. This case study 
was to report the possible increase in the denture 
retention and psychological relief using the im
plantsupported fixed prostheses in a completely 
edentulous patient. 

Case Report 

A 71yearold woman with no previous history of 
systemic disease was evaluated for treatment. Her 
chief complaint was uncomfortable mandibular 
denture. The patient used a maxillary Kennedy 
classification II implantsupported RPD and a 
mandibular Kennedy classification I distal ex
tension RPD for approximately 2 years. However, it 
was impossible to maintain the previous RPD due 
to periodontal disease of the mandibular anterior 
abutment teeth. Following the oral examination, 
it was decided to extract the mandibular anterior 

teeth (Fig. 1). After extraction of the mandibular 
anterior teeth, the previous RPD was converted to 
complete denture, but the patient still complained 
on discomfort caused by a lack of retention and 
stability of the denture. The patient had a positive 
experience with the previous RPD and wanted 
to have anterior teeth even without wearing the 
denture.

Based on the results of the diagnosis and the 
needs of the patient, it was decided to maintain 
the previous maxillary denture, and to restore the 
mandibular dentition with a fixed implantsu
pported anterior prosthesis with a distal extension 
mandibular RPD. The treatment plan for this case 
study was to place four or more implants on the 
mandibular anterior portion, and then fabricating 
the surveyed crowns for the distal extension RPD.

A surgical template was fabricated by duplicating 
the patient’s mandibular complete denture. The 
computed tomography was used to evaluate the 
bone height, width, and quality at the implant 

A B
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Fig. 4. (A) Vertical dimension and centric relation were recorded 
and transferred to the articulator. (B) Customized abutments on 
mounted master cast. (C) Frontal view.
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site. According to those, the location, diameter, 
and length of the implant were determined. Four 
implants (USII 4.0×11.5 mm; Osstem Implant, 
Busan, Korea) were placed on both lateral incisors 
and canines of the mandible, and an additional 
implant (USII 5.0×6.0 mm; Osstem Implant) was 
implanted on the left second premolar site (Fig. 2). 
The mandibular complete denture was repaired 
and used during the period of osseointegration after 
implant placement. However, at one month after 
implantation, the left second premolar implant was 
removed due to the failure of osseointegration.

After 4 months’ healing period, prosthetic treat
ment was performed. A final impression was taken 
for the mandibular anterior implant prosthesis. The 
pickup type impression copings were attached to 

the anterior tooth implant, and the impression was 
made with polyvinylsiloxane impression material 
(Delikit VPS; Happiden, Seoul, Korea) (Fig. 3). A 
master cast was fabricated and an occlusion rim 
was established on the cast to record the centric 
relation. Then the centric relation was obtained 
from the patient and the cast was mounted to the 
semiadjustable articulator (Fig. 4). A titanium 
cus tomized abutment was fabricated with app
ropriate angles and lengths considering the 
angle of implant placement and the relationship 
between the maxillary and mandibular occlusion 
using computeraided design/computeraided 
manufacturing (CAD/CAM) system. The titanium 
customized abutments were transferred to the 
patient’s mouth to evaluate the position of the 

Fig. 7. Fixed final prostheses try-in.
Fig. 5. Customized abutments were transferred to the mouth 
with the resin jig; occlusal view.

Fig. 6. (A) Surveying metal coping for fixed prostheses. (B) Fixed final prostheses.
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cast using the resin jig (Fig. 5). Metal coping was 
made through CAD/CAM design and surveying, 
and a distal extension bar was added to provide 
additional support and stability (Fig. 6). After 
positioning the metal coping, the fitness was 
checked and the porcelainmetal prosthesis was 
completed (Fig. 7).

With mandibular fixed prosthesis placed in 
the mouth as abutment teeth, a final impression 
was made for the fabrication of an RPD metal 
framework. A lingual plate major connector was 
used to facilitate the distribution of forces on the 
abutment teeth. Direct retainers were designed as 

Aker’s clasp on both canines. Surveyed prostheses 
for abutment teeth were designed with minimal 
undercuts because they did not show clinical 
mobility unlike the natural teeth. After trying the 
metal framework to the patient and additional 
adjustments were performed. Subsequently the 
functional impression at centric relation were 
obtained. The master cast was mounted to the semi
adjustable articulator using a facebow record (Fig. 
8). The mandibular wax denture was fabricated 
by arranging the artificial teeth considering the 
occlusal plane on the master cast and wax denture 
was examined in the oral cavity (Fig. 9). Finally, the 

A B

Fig. 8. (A) Metal framework and bite registration. (B) Centric relation taking.

D

A B C

Fig. 9. Wax denture check. (A, C) Lateral view. (B) Frontal view. (D) Occlusal view of mandible.
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RPD was made as the bilaterally balanced occlusion 
to stabilize the denture and distribute occlusal force 
(Fig. 10). 

As the results of these treatments, the patient’s 
adaptation and satisfaction to the new prosthesis 
by restoring the oral condition were confirmed in 
terms of the masticatory function and esthetics. 
After 6 months, radiographs confirmed that both 

the abutment teeth and the implants were stable 
and well maintained (Fig. 11). Considering the 
relatively short clinical followup period, however, 
continuous longterm monitoring was required. 

Discussion

When the patient is under the transition from 

Fig. 10. Intraoral view of patient’s with final prostheses. (A, E) Occlusal view of maxilla and mandible. (C) Frontal view. (B, D) Lateral 
view. (F, G) Mandible final prostheses.
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partially dentulous to completely edentulous 
status after abutment teeth extraction as in this 
case, patients discomfort and psychological reluc
tance to the new condition often lead to diffi
culty in tolerating a removable prosthesis. Im
plantsupported overdenture and fixed implant
supported prosthesis with bilateral distal can tilevers 
have been suggested, however, other alter natives 
have been studied with their limitations and 
disadvantages. The shortterm studies have been 
reported that the placement of implant addi tionally 
provides retention and support for RPD12,13). In the 
study on the distal extension RPD in 10 patients, the 
implants additionally placed in posterior portion 
provided denture retention and stability14). And 
they reported improved patient satisfaction, stabled 
soft tissue status, and there was no radiographic 
bone loss during followup period of 1 to 4 years14). 
Also in another previous case, one or two implants 
were placed in the posterior to contribute to the 
support and retention of the distal extension RPD15). 
Jang et al.16) reported the use of implantsupported 
metalceramic crowns as RPD abutments. Starr11) 
and Pellecchia et al.17) reported a case of implant
supported fixed anterior prosthesis with distal 
extension mandibular RPD.

When the denture is used for a long period, due 
to the continuous bone resorption of the posterior 
part, the residual alveolar bone is insufficient, which 
causes difficulty in implantation, while the alveolar 
bone is maintained in the anterior abutment teeth 
area18). Therefore, it is very important to consider 

the state of the residual alveolar bone and the 
intermaxillary distance in the planning of the im
plant treatment for edentulous patients, and the 
patient’s age and economic situation should be 
considered as well. Considering the amount of 
residual bone after teeth extraction and the used 
prosthesis before extraction may be useful to 
repair the alveolar bone with a fixed prosthesis 
and the posterior portion with a RPD. When a 
fixed implantsupported anterior prosthesis is 
given retention and support of the RPD, careful 
treatment is needed when designing the implant 
placement and surveyed crowns, along with the 
design conforming to the principle of distal ex
tension RPD. It is recommended that implants with 
long length be positioned as possible as close to 
the posterior to reduce the extent of the edentulous 
area and be located in sufficient alveolar bone 
area19). In addition, when making RPD, functional 
impressions should be made to receive sufficient 
support of the distal edentulous area and surveying 
should be done to design the retention parts 
app ropriately. In this case study, we designed a 
distal extension bar parallel to the insertion path, 
giving sufficient relief to the side wall of bar, thus 
additional vertical support was provided. And we 
also designed the fulcrum line of the first lever to 
move posteriorly from the anterior clasp to reduce 
the pulling force of the implant abutment teeth. 
The occlusal adjustment of the posterior teeth 
allowed only minimal lateral force, and periodic 
examination was recommended to minimize the 
alveolar bone resorption in the distal extension 
edentulous area.

The use of a small number of dental implants in 
a treatment RPD plan considering the anatomical 
limitations, such as insufficient vertical residual 
bone volume, or the patient’s economic situation, 
can be a feasible treatment if the cases are carefully 
selected and carefully applied. Recently, several 
clinical cases of RPD using implants have been 
reported, but longterm clinical studies are still 

Fig. 11. Panoramic view after 6 months.
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limited, and there is controversy about the pro
gnosis of treatment. Successful application of these 
treatments will require continued research into 
appropriate design and longterm success rates 
based on treatment principles.

In conclusion, the patient was treated with a 
fixed implantsupported anterior prosthesis with 
a distal extension RPD to preserve the residual 
alveolar bone and provide aesthetic, functional, and 
psychologically stable results.
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