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Introduction

Implant-supported fixed dental prostheses (ISFDPs) 
have become a popular treatment method for par-
tially edentulous patients. Nonetheless, conventional 
removable prostheses are still employed because of 
problems such as reluctance to undergo surgery, 
anatomical limitations, and the high costs associated 

with ISFDPs. Implant-assisted removable partial 
dentures (IARPDs) entail a hybrid approach that 
incorporates the advantages of both ISFDPs and 
removable partial dentures (RPDs). The IARPD is 
gaining popularity as an alternative treatment option 
that reduces costs while satisfying patients’ function-
al and esthetic requirements1).

IARPDs are grossly categorized into two treatment 
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modalities: either root-type or crown-type2). In a 
root-type implant-assisted removable partial denture 
(RIRPD), implants are positioned under denture 
bases in conjunction with special attachments. In 
contrast, ISFDPs are first completed in the form of 
surveyed crowns and then conventional RPDs are 
fabricated for crown-type implant-assisted remov-
able partial dentures (CIRPDs). In contrast to RIRPD 
treatment which has a relatively long history and 
profound evidence levels, more research is needed 
regarding CIRPD treatment because the current level 
of evidence is mostly limited to case reports. To date, 
only one review article has shown that the survival 

rates of implants used in CIRPDs are higher than 
those of implants used in RIRPDs3). 

This case report aimed to demonstrate a clinical 
case of distal-extension CIRPD with a 12-month 
follow-up period, and to discuss the advantages of 
CIRPD and possible considerations in its planning. 

Case Report

A 66-year-old man with no history of systemic 
disease was evaluated for treatment. His chief 
complaint was a lack of retention and stability of a 
mandibular temporary denture that had been placed 
one month ago (Fig. 1, 2). To establish a treatment 
plan, anterior artificial teeth were arranged on the 
diagnostic casts of the patient with reference to the 
average exposure of the incisors. Posterior artificial 
teeth were arranged with reference to the Calotte 
(KaVo Dental, Biberach, Germany), a device used to 
estimate the occlusal plane (Fig. 3). 

Based on the results of the diagnosis and the needs 
of the patient; a treatment plan was determined as 
maintaining the residual roots in the maxilla and re-Fig. 1. Panoramic view at the first visit.

A B

C D

Fig. 2. Intraoral status in the 
initial examination. (A) Frontal 
view. (B) Mandibular occlusal 
view. (C) Right lateral view. (D) 
Left lateral view.
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sidual teeth in the mandible, and restoring the max-
illa with a root-supported complete denture and the 
mandible with two ISFDPs and three natural teeth, 
followed by a distal-extension mandibular RPD. The 
site of implant placement was the mandibular right 
posterior area.

A radiographic stent was fabricated by scanning 
the diagnostic teeth arrangement and then manu-
facturing the scanned file using a 3D printer (Zenith 
U, Daegu, Korea) (Fig. 4). Cone-beam computed to-

mography (CBCT) scans with the stent placed in the 
patient’s oral cavity were then performed. Using an 
implant planning software (Implant Studio; 3Shape, 
Copenhagen, Denmark), the Digital Imaging and 
Communications in Medicine files from CBCT scans 
were superimposed with the scanned file of the 
diagnostic teeth arrangement to determine the loca-
tions, diameters, and lengths of the implants. Sub-
sequently, a surgical guide was fabricated using the 
same software (Fig. 5A). Using the surgical guide, 
two titanium internal-type implants (SuperLine III; 
Dentium, Seoul, Korea) were placed on the right 
second premolar site (4.0 × 10 mm) and the right first 
molar site (4.5 × 10 mm) (Fig. 5B). 

After three months of healing, a definitive impres-
sion was made for the fabrication of the mandibu-
lar ISFDPs. The pick-up type impression copings 
were connected to the implants, and the impression 
was made with a polyether impression material 
(Impregum Penta; 3M ESPE, St. Paul, MN, USA) 
(Fig. 6A). A definitive cast was fabricated (Fig. 6B), 
and a recording base and wax rim assembly were 
prepared on it. The centric relation was recorded, 

Fig. 4. Intraoral placement of radiographic stent.

A B C

D E

Fig. 3. Diagnostic teeth arrangement using Calotte (KaVo Dental). (A) Right lateral view. (B) Left lateral view. (C) Frontal view. (D) Occlusal 
view. (E) Completed teeth arrangement.
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and the casts were mounted on a semi-adjustable 
articulator. Using a computer-aided design/manu-
facturing system, custom titanium abutments were 
designed with appropriate margins, angles, and 
lengths, considering the axes of the implants and the 
maxilla-mandibular occlusal relationship (Fig. 6C). 
They were tried in the mouth with a verification jig.

Splinted metal ceramic crowns were completed 
by adjustments after surveying (Fig. 7). They were 
designed as a screw-cement-retained prosthesis. The 
abutments and surveyed crowns were placed in 

the mouth and assessed for adaptation. The crowns 
were then cemented to the abutments with a resin-
modified glass ionomer cement (Rely-X Luting 2; 3M 
ESPE).

A definitive impression was made with a poly-
vinylsiloxane impression material (Aquasil LV 
and XLV; Dentsply Sirona, Charlotte, NC, USA) to 
fabricate the metal framework of the CIRPD (Fig. 
8A). A linguoplate major connector was selected, 
and wrought wires were chosen as direct retainers 
(Fig. 8B). The framework was tried in the mouth 

A B

Fig. 5. Surgical guide for im-
plantation. (A) Intraoral place-
ment of surgical guide. (B) 
Implants placed parallel to each 
other.

A B CC

Fig. 6. Fabrication of customized titanium abutments. (A) Final impression. (B) Master cast. (C) Fabrication of customized abutments using a 
computer-aided design system.

A B C

Fig. 7. Surveyed implant-supported prostheses. (A) Checking guide planes. (B) Checking cervical undercuts. (C) Completed surveyed 
crowns.
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and evaluated for its adaptation. After verifying its 
favorable adaptation, an altered cast impression was 
obtained using polysulfide (Light Bodied Permlastic; 
Kerr, Brea, CA, USA) (Fig. 8C). Facebow transfer 
was performed, and the maxilla-mandibular occlu-
sal relationship was obtained. The master cast was 
then mounted on the semi-adjustable articulator, 
and artificial teeth were arranged and adjusted to ob-
tain bilateral balanced occlusion. After verifying the 
wax dentures in the mouth, the mandibular CIRPD 
and maxillary complete denture were finalized and 
placed in the patient’s oral cavity (Fig. 9).

During the maintenance phase, the denture base 

was adjusted when needed, and plaque control was 
performed around the implants and remaining den-
tition. The occlusion was well-maintained. The pa-
tient felt comfortable with the dentures, and he often 
slept with the dentures in his mouth at night. He was 
repeatedly instructed to remove and disinfect the 
dentures before going to bed, and to clean the im-
plants and natural teeth via toothbrushing using the 
modified Bass technique. At the 12-month follow-up, 
clinical and radiographic examinations revealed that 
both the abutment teeth and implants were in sound 
condition, and no mechanical or biological complica-
tions were noted (Fig. 10). The patient was satisfied 

A B C

Fig. 8. Final impression. (A) Final impression for removable partial denture. (B) Metal framework. (C) Altered cast impression.

A B C

D E

Fig. 9. Postoperative clinical photographs and radiographs. (A) Frontal view. (B) Mandibular occlusal view. (C) Right lateral view. (D) Left lat-
eral view. (E) Periapical view of implants.
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with the functional and esthetic treatment outcomes. 
Long-term monitoring and post-insertion care of im-
plants in the CIRPD, including occlusal adjustments 
and denture base relining, are needed considering 
the relatively short follow-up period.

A written informed consent was obtained from the 
patient for the publication of this case report.

Discussion

In this case, two implants were placed almost sym-
metrical to the remaining dentition and as posterior 
as possible. If only a few unilateral teeth remain, a 
harmful tilting force caused by an RPD can be exert-
ed on the abutments. The symmetrical positioning of 
implants enables simple framework design, patient 
comfort, and a similar degree of bilateral occlusal 
support4). Although anterior implants may be more 
esthetic when dentures are removed, the posterior 
position was chosen in this case to maximize the oc-
clusal support, which contributes to the enhanced 
masticatory function.

There are several advantages of CIRPDs that dis-
tinguish them from conventional RPDs or implant 
overdentures (Table 1). First, implant-supported 
surveyed crowns (ISSCs) readily harmonize with 
additional ISFDPs. A patient using a CIRPD may de-

sire additional implants to rehabilitate the arch solely 
with ISFDPs in the future. If attachments such as 
bars or locators are used on the implants, additional 
time, costs, and energy will be required to fabricate 
new ISFDPs on the existing implants.

Compared to conventional attachments, ISSCs re-
quire less vertical space. The minimum vertical space 
required for an overdenture with a milled bar is 
13~14 mm from the underlying alveolar bone5). Con-
versely, the vertical space requirement for cement-
retained implant prostheses is 7~8 mm5), almost half 
that of the milled bar overdentures. When the verti-
cal space is limited, additional procedures are need-
ed, such as basal bone removal or enameloplasty of 
the antagonist tooth. Sometimes, it may be impos-
sible to increase the vertical space due to anatomi-
cal limitations. However, ISSCs require less vertical 
space, thus ensuring a wide range of applicability.

ISSCs provide steady occlusal support2). Distal-
extension RPDs do not provide steady occlusal 
support because artificial teeth wear quickly, and 
the dentures sink down due to basal bone resorp-
tion. This may lead to a rapid change in the occlu-
sion. However, ISSC placement in the posterior area 
provides steady occlusal support that slows down 
the changes in the occlusion and helps maintain the 
vertical dimension6). Moreover, masticatory function 
can also be improved by ISSCs.

Relining of removable dentures is unavoidable 
because the basal bone undergoes continuous re-
sorption after tooth extraction. However, relining 

Table 1. Advantages of crown-type implant-assisted removable 
partial dentures

Implant surveyed crowns harmonize with additional 
implant-supported fixed prostheses 

Small vertical space requirement (7 mm)
Steady occlusal stop provided
Easy denture relining
Support, stability, retention gained – all or selective
Esthetic
Psychological comfort

Fig. 10. Twelve-month follow-up periapical radiograph showing 
stable implants with minimal marginal bone resorption. 
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implant overdentures with attachments, such as 
locators, is complicated as it requires reinsertion of 
the male parts during the procedure. Conversely, 
the relining of CIRPDs involves the same procedure 
as that for relining traditional RPDs, which is much 
simpler than the relining of overdentures.

ISSCs can increase support, stability, and retention, 
either completely or selectively2). The position of the 
ISSCs and the design of the metal framework deter-
mine which element is to be increased. For example, 
if a clinician does not wish to increase retention, the 
retentive arms on the ISSCs can be omitted from the 
framework. Placing implants on tissue-borne sides 
can convert tissue support to implant-tissue support, 
which greatly enhances the support and protects the 
supporting tissue.

From a patients’ perspective, ISSCs are esthetic and 
offer psychological comfort1,2). Attachments such as 
milled bars and locators are unfamiliar to patients; 
therefore, when dentures are removed from their 
mouths, patients often experience emotional rejec-
tion. However, as ISSCs have the form of the natural 
teeth, they are esthetic, and remain in the mouth in 
the absence of dentures. These factors greatly en-
hance the psychological comfort of patients.

Several considerations exist when planning CIR-
PDs (Table 2). These considerations are deduced by 

considering the characteristics of both dentures and 
ISFDPs. The bottom line is that all factors should 
be focused on protecting implants because they are 
more vulnerable than natural teeth are to lateral 
stresses and bacterial contamination.

Similar to other types of implant-supported pros-
theses, the implants for CIRPDs must be placed 
using a restoration-driven approach to achieve supe-
rior functional occlusion and natural esthetics, pref-
erably based on the diagnostic teeth arrangement. If 
the axis or position of the implant is not appropriate, 
mechanical complications such as screw loosening 
may arise, and artificial teeth arrangement may be 
difficult and become unesthetic. The maxilla was 
edentulous in this case, so the antagonist teeth were 
also arranged.

Since CIRPDs are mostly indicated for patients 
with few remaining teeth, clinicians would encoun-
ter problematic situations when placing implants 
due to the absence of neighboring or antagonist 
teeth, which act as references. Therefore, preparing 
surgical stents, preferably surgical guides, is man-
datory for safe and successful implant surgery. If 
a long-span edentulous area is present, additional 
radiopaque markers may be included in the radio-
graphic stents to ease the correlation of CBCT scans 
with intraoral scans or scanned data from diagnostic 
casts.

Long and thick implant bodies should be placed 
to distribute loads toward the bone and to prevent 
mechanical complications such as the tearing of the 
implant bodies2,6). In this case, an implant planning 
software was used to estimate the possible dimen-
sions of the implant bodies that the bony housing 
could accommodate. Bone graft procedures may 
help increase the dimensions of the implant fixtures.

Special attention should be given to the design of 
the CIRPD metal framework. Stress-breaking clasp 
assemblies should be chosen to avoid the overload-
ing of implants1). Rigid major connectors such as full 
palatal plates or linguoplates, are recommended to 

Table 2. Potential considerations on planning crown-type implant-
assisted removable partial dentures

Restoration-driven implantation based on diagnostic teeth 
arrangement 

Surgical guides or stents recommended
Long and thick fixture
Stress-breaking direct retainer
Rigid major connector
Altered cast impression 
Periodic relining
Splint implants when possible
Occlusal scheme to minimize lateral force on implants
Careful surveyed crown design – avoid bulky restoration
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maximize the stability and distribute the force to all 
abutment teeth2,6). In this case, wrought wires and 
linguoplates were incorporated into the metal frame-
work.

For a distal-extension CIRPD, an altered cast 
impression is suggested to gain additional tissue 
support and to protect the implants from occlusal 
overload and bending moments2,4). In the present 
case, low-viscosity, light-body polysulfide was used 
to avoid exerting too much pressure on the tissues 
when obtaining the secondary impression. More-
over, because alveolar bone resorption on the tissue-
borne side is inevitable, periodic relining of the 
denture base is necessary to avoid overloading the 
implants7). If not, excessive movements on the tissue-
supported sides will result in deleterious forces on 
the implants. 

Implant splinting is recommended to minimize 
mechanical complications such as screw loosening 
and decementation1,2). In the present case, the two 
neighboring implants were splinted. However, since 
the antagonist was a complete denture that exhib-
ited weak occlusal forces and the bone quality of the 
mandible was favorable, a posterior 3-unit implant-
supported surveyed-bridge might have been a bet-
ter choice, as it eliminates the tissue-borne side and 
splints the implants simultaneously.

An occlusal scheme should be established to mini-
mize the non-axial loading exerted on implants7). In 
the present case, bilateral balanced occlusion was 
established to prevent dislodging of the maxillary 
denture and to protect implants from lateral stress. 
Bilateral balanced occlusion is not always applicable; 
hence, it would be desirable to consider unilateral 
balanced occlusion or canine guidance according to 
individual patient situations. 

ISSCs should have minimal undercuts. Implants 
have smaller neck diameters than those of the natu-
ral teeth. However, to create a surveyed crown, the 
contour at the middle-cervical third inevitably be-
comes convex. Therefore, if care is not taken, ISSCs 

may have large cervical undercuts, which may result 
in plaque accumulation and cause peri-implantitis. 
Minimum undercuts are also favorable from a bio-
mechanical perspective because the tilting force 
exerted on implants when removing the dentures is 
reduced6,7). Clinicians should be careful not to fabri-
cate bulky restorations by providing the minimum 
undercuts required for CIRPDs through meticulous 
surveying4). In the present case, the ISSCs turned out 
to be rather overcontoured than expected, because 
the occlusal tables were designed to be large enough 
to accommodate the screw holes. Cement-retained 
surveyed crowns with small vent holes instead of 
screw holes would help reduce occlusal tables buc-
colingually, thereby minimizing the degree of cervi-
cal undercuts. 

The longest follow-up period for a CIRPD reported 
in the literature so far is 10 years1). To ensure the lon-
gevity of this treatment, careful monitoring during 
the maintenance phase is crucial. Periodic periapical 
radiographs of the implants should be taken to de-
tect early signs of marginal bone loss. The occlusion 
and fit of the denture base should be examined at 
regular intervals to ensure the even distribution of 
functional stress on the supporting tissue, teeth, and 
implants. Poor hygiene with partial dentures may 
compromise the health of the hard and soft tissue 
surrounding the implants. Therefore, the repeated 
reinforcement of proper instructions on denture dis-
infection is essential. 

The current literature on CIRPDs mostly consists of 
short-term case reports, and further research on the 
long-term prognosis of this treatment is necessary. 
Concrete treatment guidelines for CIRPDs should 
be established in the near future. The application 
of CIRPD should be based on careful case selection 
and an understanding of the fundamental principles 
of removable and implant-supported prosthetics, 
which will lead to favorable treatment outcomes. 
Further research on CIRPDs, including the assess-
ment of the survival rates and prosthodontic design 
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principles, is required for proper evaluation and 
favorable treatment outcomes with this treatment 
protocol.

Conflict of Interest 

No potential conflict of interest relevant to this ar-
ticle was reported.

References

1. Ryu R, Park YH, Oh Ws, Lee JJ, Park Jm. Maxillary 

implant-supported fixed prosthesis engaged by dis-

tal-extension removable partial denture for 10 years: 

a case report. J Dent Rehabil Appl Sci. 2020; 36: 121-

7.

2. Roh KW, Jeon YC, Jeong CM, Yoon MJ, Lee SH, 

Huh JB. Implant assisted removable partial denture 

with implant surveyed crown: a 20-month follow-

up case report. J Korean Acad Prosthodont. 2018; 56: 

323-9.

3. Kang SH, Kim SK, Heo SJ, Koak JY. Survival rate 

and clinical evaluation of the implants in implant 

assisted removable partial dentures: surveyed 

crown and overdenture. J Adv Prosthodont. 2020; 

12: 239-49.

4. Yi HG, Song KY, Ahn SG, Park JM, Seo JM. Reha-

bilitation of mandibular partial edentulous patient 

with remaining unilateral teeth using implant-

assisted removable partial denture. Oral Biol Res. 

2018; 42: 97-103.

5. Carpentieri J, Greenstein G, Cavallaro J. Hierarchy 

of restorative space required for different types of 

dental implant prostheses. J Am Dent Assoc. 2019; 

150: 695-706.

6. Gil KS, Yi HG, Kim KA, Lee JJ, Seo JM. Three-year 

follow-up of full mouth rehabilitation with ante-

rior implant surveyed bridges and distal extension 

removable partial denture. J Korean Acad Prostho-

dont. 2018; 56: 218-26.

7. Gwon B, Jeon YC, Jeong CM, Yun MJ, Lee SH, Huh 

JB. Distal-extension removable partial denture with 

anterior implant supported fixed prostheses in a 

maxillary edentulous patient: case report. J Korean 

Acad Prosthodont. 2018; 56: 375-83.

https://doi.org/10.21851/obr.42.02.201806.97
https://doi.org/10.21851/obr.42.02.201806.97
https://doi.org/10.21851/obr.42.02.201806.97
https://doi.org/10.21851/obr.42.02.201806.97
https://doi.org/10.21851/obr.42.02.201806.97



