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Introduction

The term ‘crossed occlusion’ refers to a situation in 
which maximum intercuspation is lost despite the 
presence of residual teeth in the upper and lower 
jaw1). Depending on the position of the remaining 
teeth, a closed occlusion is classified as ‘anterior-
posterior’, ‘left-right’, and ‘combined types’1).

If a patient with crossed occlusion uses convention-
al removable partial dentures (RPD), several prob-
lems can occur. The remaining teeth compress the 
opposing edentulous mucosa via the denture base 
causing a rotation of the denture due to a difference 
in the displacement between the periodontal liga-
ment and mucosa2). Consequently, this creates poor 
retention, instability of the dentures, and unstable 
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‘Crossed occlusion’ is the condition in which occlusal intercuspation is lost when several teeth on upper and lower 
jaw remain. This report describes a clinical case in which a patient had two upper-left posterior teeth and two lower-
right posterior teeth; typically known as left-right crossed occlusion. Considering the patient’s general condition and 
financial situation, the treatment plan included placement of two implants on each jaw against the remaining teeth 
using surgical guide. To find out the ideal position of implants, digital diagnostic wax-up was preceded by superim-
posing the cast and cone beam computed tomography image, which was aided with radiographic stents. The conse-
quent surveyed implant bridge provided stable vertical stop for fabrication of the implant assisted removable partial 
dentures. The patient was satisfied with the functionality and esthetics of definitive prosthesis. 
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occlusion. 
The development of dental implants has enabled 

the rehabilitation of the edentulous area via implant-
fixed prosthesis instead of dentures that can stabilize 
the occlusion, allow for better support, and minimize 
the alveolar bone loss than removable prosthesis. 
However, despite the advances in the bone graft 
and implant techniques, treatment plans should be 
considered according to the economic status, general 
medical condition, remaining alveolar bone volume 
and soft tissue condition. 

The generalized bone loss along with the soft tissue 
atrophy makes it difficult to treat with implant-fixed 
prosthesis because of esthetic problems. Economic 
burden must also be considered before treatment. 
In these cases, installation of multiple implants in 
a strategic position makes RPD minimize the bone 
loss of the underlying denture base and secures bet-
ter stability than conventional RPD3,4). These kinds 
of RPD have been widely referred to as implant-
assisted RPD5).

This clinical report describes the treatment of a 
patient who had only two upper-left posterior teeth 
and two lower-right posterior teeth, which was a 
typically left-right crossed occlusion case. Multiple 
implants were strategically installed at opposing 
arches to the remaining teeth in order to construct 
a stable vertical stop. Other parts of the edentulous 
area were restored with implant-assisted RPD. As a 
result, the patient was satisfied with the functionality 
and esthetics of the prosthesis.   

Case Report

A 77-year-old male was presented to the depart-
ment of prosthodontics for chief complaints that ‘I 
am unable to chew and want to make dentures’ (Fig. 
1, 2). The patient had a medical history of hyperten-
sion controlled by medication. After clinical and 
radiographic examination, the remaining teeth (#25, 

Fig. 1. Initial panoramic radiograph.

Fig. 2. Initial intraoral pho-
tographs. (A) Right view. (B) 
Frontal view. (C) Left view. (D) 
Occlusal view (maxilla). (E) Oc-
clusal view (mandible).
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Fig. 3. Temporary prosthesis.
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#26, #44, #45) were considered suitable for surveyed 
abutment of RPD. The patient did not have a TMJ 
disorder. To evaluate the patient’s denture adapta-
tion, a temporary RPD was made (Fig. 3). However, 
even though the definitive prosthesis of conven-
tional RPD might have been more convenient than 
a temporary one, the patient wanted a removable 
prosthesis to be more retentive and supportive. After 
explaining to the patient about the complications of 
conventional RPD in crossed occlusion, the patient 
expressed a desire to receive an implant installation. 

To rehabilitate the vertical dimension, and to meet 
the economic concerns, installation of four implants 
were planned strategically at opposing arches to the 
remaining teeth and another edentulous area was 
restored with implant-assisted RPD.

Radiographic stents were made for jaw relation 
recording and to more accurately superimpose the 

cone beam computed tomography (CBCT) data with 
the model (Fig. 4). Ideal implant positions were de-
termined via a digital diagnostic wax-up (Fig. 5). The 
four implant positions were finally decided at the 
#14, #15, #35, and #36 areas and the diameter/length 
of implants were chosen by evaluating bone volume 
in CBCT data (Fig. 6). Surgical guides were made 
based on this information (Fig. 7). 

Every implant was installed at a single stage by 
using surgical guides and the initial torques were 
more than 35 NCm. All implants were internal type 
Osstem TS III SA (Osstem Implant, Seoul, Korea). 
The implant sizes of the #14, #15, #35, and #36 areas 
were Ø 4.0×10, 4.5×10, 4.5×8.5, and 5.0×7.0 mm re-
spectively. However, the vertical bone height of the 
#15 area was insufficient, so allogenic bone (SureOSS, 
Hans Biomed, Seoul, Korea) was grafted via a crestal 
approach with the implant installation (Fig. 8). 

After 3 months later, the implant stability quotient 
(ISQ) value was measured by Osstell® (Integration 
Diagnostics AB, Gamlestadsvägen 3B, Göteborg, 
Sweden), and all values were more than 80. For 
implant-assisted temporary prosthesis, jaw relation 
recording was done and a screw-cement retained 
prosthesis (SCRP) type of custom titanium abut-
ments were milled after diagnostic artificial teeth 
arrangement (Fig. 9). A rest seat for surveyed crown 
was also considered for designing custom abut-
ments. The final position of rest seat was on mesial 
side of each surveyed crown. Implant-assisted tem-

A B
Fig. 4. Radiographic stents. (A) 
Maxilla. (B) Mandible.

Fig. 5. Digital diagnostic wax.
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porary prostheses were delivered and evaluated for 
8 weeks (Fig. 10). The patient was satisfied with the 
temporary prosthesis, and there was no pathologic 
sign in the TMJ X-ray. Thus, the vertical dimension 
was determined to make a final prosthesis.

To transfer the vertical dimension and jaw relation-
ship, cross-mounting was done after an abutment 
level impression. Definitive surveyed bridges were 
finally set and a stable vertical stop was confirmed 
(Fig. 11).

Like the procedures in conventional RPD fabrica-
tion, framework try-in, functional impression in the 
mandibular part, jaw relation recording, wax den-
ture try in, and the final definitive implant-assisted 
RPDs were fabricated consequently (Fig. 12).

In centric occlusion, the posterior teeth showed 
uniform contacts, but the anterior teeth did not 
make contact. In lateral eccentric movement, a group 
function scheme was given for force distribution to 
prevent harmful lateral force on abutments. In pro-
trusive movement, the posterior artificial teeth made 
partial contact while the anterior teeth contacted 
from edge to edge for anterior-posterior denture sta-
bility.

Facial appearances such as lip support and vertical 
dimension were improved (Fig. 13).

After definitive prosthesis was delivered, the pa-
tient was satisfied with the functionality and esthet-
ics of the prosthesis. At follow-up appointments, 
periodic evaluation and treatment were performed 

A B C D

Fig. 6. Cone beam computed tomography evaluation for implant. (A) #14 area. (B) #15 area. (C) #35 area. (D) #36 area.

A B
Fig. 7. Surgical guides. (A) Max-
illa. (B) Mandible.

Fig. 8. Post-operative panoramic radiograph.
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A B C

Fig. 9. Diagnostic artificial teeth arrangements for design of custom abutments. (A) Right view. (B) Frontal view. (C) Left view.
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Fig. 10. Temporary implant 
assisted removable partial 
dentures. (A) Right view. (B) 
Frontal view. (C) Left view. (D) 
Occlusal view (maxilla). (E) Oc-
clusal view (mandible).
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D E

Fig. 11. Intraoral photographs 
after surveyed bridge place-
ment. (A) Right view. (B) Frontal 
view. (C) Left view. (D) Occlusal 
view (maxilla). (E) Occlusal view 
(mandible).

A B C

D E

Fig. 12. Intraoral photographs 
after definitive prosthesis deliv-
ery. (A) Right view. (B) Frontal 
view. (C) Left view. (D) Occlusal 
view (maxilla). (E) Occlusal view 
(mandible).
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alongside RPD denture base relining, occlusal ad-
justment if needed, and the provision of oral hygiene 
education. Recent 6-months follow up check re-
vealed no complications of implant and prosthesis.

Discussion

If a ‘closed occlusion’ remains untreated, several 
symptoms occur such as the collapse of vertical di-
mension, abnormal mandibular position, a tilted oc-
clusal plane, and asymmetrical alveolar bone loss1). 
To resolve these problems, unstable occlusion should 
be stabilized by prosthesis as long as possible.

There are generally four treatment options. The first 
option is conventional RPD. As mentioned above, 
this causes rotation of RPD and pain on alveolar 
mucosa on the opposite side of remaining teeth6). As 
a result, residual ridge resorption and extrusion of 
teeth may occur from unstable RPD6). The second is 
telescoped RPD, which unifies the occlusal plane and 
thus obtains more rigid support than the first option. 
However, excessive teeth reduction and complex 
laboratory techniques are essential to make prosthe-
sis7). The third is implant-assisted RPD, which can 
minimize the movement of denture rotation and 
underlying bone resorption. Some studies reported 
that implant placement at distal extension of Ken-
nedy class I or II RPD and converting class III RPD 

improved the satisfaction and masticatory ability of 
patients without decreasing implant survival rates8,9). 
Implant prosthetic parts can be either attachments or 
crowns10). If the basic concepts of RPD were observed 
properly, bone loss was lower in crown-restored 
implants compared to the attachment group11). Also, 
economic concerns and esthetic problems from se-
vere bone loss cases can be compensated with this 
option3). The last option is implant-fixed prosthesis. 
As long as the patient’s general condition and finan-
cial situation allow, this can be the most comfortable 
and stable treatment option among those. However, 
if both bone and soft tissue are seriously lost, an es-
thetic prosthesis is challenging12).

In this clinical report, the patient had only two up-
per-left posterior teeth (#25, #26), and two lower right 
posterior teeth (#44, #45). The alveolar bone and soft 
tissue of the edentulous area were favorable. Con-
sidering the patient’s general condition and financial 
situation, however, the implant-assisted RPD option 
was chosen. To superimpose the CBCT data and the 
cast more efficiently, a CBCT image was taken with 
a radiographic stent. By integrating the CBCT image 
with the cast, a digital diagnostic wax-up was able to 
be conducted, and the proper positions of implants 
were able to be determined. In treatment for implant-
assisted RPD, the position of the implant is very 
important13). This means that surgical guides can be 
used for accurate implant placements that consider 
the final prosthesis and opposing teeth. 

To obtain sufficient stability of implant-assisted 
RPD, an implant surveyed crown type was chosen 
rather than attachment type. Kang et al.14) reported 
complications of implant-assisted RPD such as the 
dislodging temporary cement-retained implant 
surveyed crowns. Thus, in this case, permanent 
cementation was done by designing the implant-
surveyed crown as an SCRP type. To minimize the 
lateral force and screw loosening, two implants were 
splinted by surveyed bridge15). 

After the delivery of the definitive prosthesis, the 

A B

Fig. 13. Extraoral photographs. (A) Pre-treatment. (B) Post-
treatment.
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patient was satisfied with not only the esthetics but 
also the stability, retention and the stable occlusal 
stop of the prosthesis. During the patient’s mainte-
nance recall appointment, the abutments must be 
evaluated periodically and denture base relining and 
occlusal adjustment must be done if needed. Educa-
tion on oral hygiene care is also emphasized for the 
patient. Even though these protocols are observed 
properly, a few studies still have reported the use of 
implant-surveyed crowns as an abutment of RPD. 
This means that long term follow-up in more cases 
will be required to justify this approach.
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