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Introduction

Initial stability is a very important factor for im-
plant success. Also, securing the stabilized initial 
state is very important when installing the fixture. 
Pathologic diseases such as cysts and severe maxil-
lary sinusitis can cause severe alveolar bone defects 

of the maxilla. These cases can be problematic for 
securing initial implant stability. Therefore, in order 
to solve this problem, bone grafts may be performed 
to reconstruct the defect and then the implant can be 
installed, or a short implant may be installed. It can 
also be installed by tilting the implant backward to 
avoid the maxillary sinus1-3). However, in some cases, 
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the patient may no longer wish to receive long-term 
and invasive treatment because of repeated bone 
grafts or implant failures due to infection or other 
factors. In these situations, initial fixation of the im-
plant can be attempted in the palatal bone by plac-
ing the implant in a slightly inclined position to the 
palatal side. In this case report, we document secure 
initial stability of the implant using the palatal bone 
and successful completion of prosthetic treatments 
in patients with severely deficient alveolar bones.

Patients and Methods

This case report was conducted after approval from 
the Institutional Review Board (IRB No. B-2001-586-
702) of the Seoul National University Bundang Hos-
pital. The following cases were selected from the pa-
tients who visited the Oral & Maxillofacial Surgery 
unit at the Seoul National University Bundang Hos-
pital. The maxillary posterior alveolar bone volume 
is very low due to maxillary sinus diseases, bone 
graft failure, repeated implant failures and other 
factors, and it is difficult or impossible to repeatedly 
perform bone grafts such as a maxillary sinus graft 
or ridge augmentation. Cases for three male and one 
female were selected. Preoperative clinical and ra-
diological findings, types and treatment of maxillary 
sinus disease, and bone graft and implant treatment 
were evaluated. Primary and secondary stability of 
the implants was measured with the implant stabil-
ity quotient (ISQ) using the Osstell mentor (Integra-
tion Diagnostics Sweden AB, Göteborg, Sweden). 
The follow-up period was after the upper prosthesis 
was placed and when postoperative and post-pros-
thetic complications were observed and marginal 
bone losses were measured.

1. Surgical technique
The approach used for all cases was as follows: 

After local anesthesia was administered, the flap 
was elevated and inflammatory granulation tissue 

was removed. If maxillary sinus mucosa perfora-
tion was observed, it was covered with a resorb-
able membrane. Next, the remaining palate bone 
thickness was visually evaluated. Implant drilling 
and initial stability can be secured when bones of 
at least 5 mm thickness are present. Drilling was 
carefully performed in alignment with the incline 
to the palatal side and the implant was installed. In 
general, primary stability is obtained through the 
palatal side bone, and there is a wide range of buc-
cal bony defects remaining after implant placement. 
After the bone graft, the membrane was covered 
and the wound was sutured. A sufficient amount of 
time must be allowed for healing, ideally 6 months 
or more, and then secondary surgery and prosthetic 
treatments should be performed, if appropriate. 

Results

A total of 6 implants were installed using palatine 
bone in 4 patients involving 3 male and 1 female. 
The patient ages ranged from 40 to 73 years with an 
average age of 63.5 years. Patients had medical his-
tories of maxillary sinus diseases such as maxillary 
sinusitis, oroantral fistulas, and cysts. Initial implant 
stability in the palatal bone was measured by an Os-
stell mentor and the average value was 67.3 ISQ. The 
implant types placed at our institute were two TS III 
(Osstem Implant Co., Busan, Korea) and four Super-
line (Dentium, Suwon, Korea). The average duration 
of healing from implant placement to prosthetic 
completion was 8 months. The upper prosthesis was 
either a single crown prosthesis or a bridge with 
two or more crowns. The average marginal bone 
loss of the 6 implants was 0.15 mm and none of the 
implants failed or were removed during the mean 
follow up period of 56.3 months. No postoperative 
prosthetic complications were reported or observed 
and there were no reported problems by any of the 
patients in this study (Table 1).
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Case Presentation

A 40-year-old male patient with controlled diabetes 
mellitus presented with right oroantral fistula. About 
a year prior to presentation, a local dentist performed 
a sinus lift and guided bone regeneration, but this 
procedure failed due to infection and an oroantral 
fistula formed. Three attempts to re-suture to clo-
sure the oroantral fistula were made but all attempts 
failed. At the time of first visit, the left posterior max-
illary and right posterior mandibular implants had 
been completed at another dental clinic. Thickening 

of the right maxillary sinus mucosa was observed on 
cone beam computed tomography, but there were 
no associated clinical symptoms and the patient had 
previously received otolaryngological treatment (Fig. 
1, 2, 3A). Two months after the first visit, an oroantral 
fistula closure and sinus bone graft were performed 
under general anesthesia. After accessing the maxil-
lary sinus through the lateral sinus wall, the remain-
ing maxillary sinus mucosa was elevated, and the 
perforation site was closed using a pedicled buccal 
fat pad flap. Subsequently, the autogenous bone 
blocks collected from the mandible symphysis area 
were placed below the elevated maxillary sinus mu-
cosa, and then a mixture of allogenic bone and xeno-

Table 1. Case summary

Variable Case 1 Case 2 Case 3 Case 4

Age 40 73 69 72

Sex Male Female Male Male

Location #15, #16 #16, #17 #26 #16

Clinical symptoms of first visit Oroantral fistula Maxillary sinusitis #25-26 loss state Chronic periodontitis

Radiographic findings of  

first visit

Sinus mucosal 

thickening

Increased radiopacity  

of right maxillary sinus

Lack of maxillary 

alveolar bone 

Alveolar bone loss

Ent tx. O O (FESS) X X

Ds Op. Oroantral fistula closure FSD X X

Bone graft Sinus lift X Sinus lift Sinus lift

D/L of failed implant #16, 17: 4.5D/11.5L X #26: 5.0D/8.5L #16: 5.0D/11.5L

Complication Peri-implantitis Maxillary sinusitis Alveolar bone defect Maxillary sinusitis

Implant type Osstem TS III Dentium Superline Dentium Superline Dentium Superline

Implant D/L #15, 16: 4.5D/8.5L #16: 4.3D/10L

#17: 4.8D/8L

#26: 5.0D/14L #16: 4.5D/10L

Healing time 10M 6M 9M 7M

F/U period 2Y 10M 9Y 3M 2Y F/U loss

Ent: ear, nose, throat, otolaryngology, tx: treatment, Ds: dental surgery, Op: operation, D/L: diameter/length, F/U: follow-up, FESS: 
functional endoscopic sinus surgery, FSD: future site development. 

Fig. 1. Panoramic view of the first visit. 

Fig. 2. Cone beam computed tomography of the first visit, right 
maxillary sinusitis and oroantral fistula can be observed.
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genic bone was grafted in the maxillary sinus. The 
resorbable collagen membrane (Bioarm; ACE Surgi-
cal Supply Company Inc., Brockton, MA, USA) was 
covered and the wound was sutured (Fig. 3B~D). 
Since the patient was not able to visit due to specific 
circumstances, the implant was installed after 42 
months. Implant primary stability was measured by 
#14: 70, #16: 46, and #17: 61 ISQ. After 4.5 months, 
a second implant operation was performed. At the 
flap elevation, approximately 4 mm of bone defects 
were observed around the #16 and #17 implants. 
After detoxification of the exposed implant surface 

with tetracycline, xenogenic bone (Inducera; Oscotec, 
Seongnam, Korea) was grafted and a healing abut-
ment was connected. Secondary stability was #14: 68, 
#16: 46, and #17: 61 ISQ, further extending the heal-
ing period. The #14 implant fixture was removed 4.5 
months after the second operation, and the healing 
abutment was removed. At the time of surgery, the 
flap was elevated and the remaining bone defect 
was confirmed (Fig. 4A). An implant (Osstem TS III 
SA; Osstem Implant Co.) with a diameter of 5 mm 
and length of 13 mm was re-installed at the same 
site (Fig. 4B). Initial stability was good at 76 ISQ. A 

A B

C D

Fig. 3. (A) Clinical photography of the first visit, oroantral fistula of the right posterior region is observed. (B) Extensive bone defects are 
observed after flap elevation. (C) Autogenous bone block was taken from the mandibular symphysis area. (D) Oroantral fistula closure and 
sinus bone graft were performed under general anesthesia. 

A B

Fig. 4. (A) Clinical photographs of flap elevation after the #14 implant fixture was removed. Bone defects in the past surgical site were ob-
served. (B) Guided bone regeneration with a 0.5 mm larger diameter implant installation was performed.
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second surgery was performed 4.5 months after re-
installation. After 6 months, the prosthetic treatment 
was completed with #14-16-17 Zirconia bridge. After 
the prosthesis, symptoms of peri-implantitis persist-
ed and maintenance care was performed with peri-
implant curettage and flap curettage. However, after 
40 months, upper prosthesis mobility occurred, and 
the #16 and #17 implants independently dropped 
out. When the flap was elevated for re-operation, 
scar tissue penetrated into the maxillary sinus and a 
large perforation of the maxillary sinus mucosa was 
observed and the remaining bone height was about 

3~4 mm (Fig. 5A). At this time, it was impossible to 
reinsert the implant in the original position. There-
fore, an attempt was made to obtain primary implant 
stability using the palatal bone. After drilling into the 
palatal bone, 4.5 mm diameter and 8.5 mm length 
implants (Osstem TS III SA) were placed in the #15 
and #16 areas to incline buccally, and guided bone 
regeneration was also performed. Primary implant 
stability was #15: 56 and #16: 52 ISQ (Fig. 5B, 6A, B). 
A second surgery was performed at 8 months after 
installation and 2 months after the second surgery, 
prosthesis was delivered (Fig. 6C, D). The secondary 
stability was good at #15: 75 and #16: 67. An angled 
abutment was used for prosthetic treatment. Since 
the implant was placed in a mechanically disadvan-
taged position, a cement-retained type prosthesis 
was used rather than screw-retained type prosthesis 
to form a more desirable occlusion. Currently, 2 years 
and 10 months after implant, prosthetic function of 

Fig. 7. Panoramic view 2 years and 10 months after prosthetic 
completion. The marginal bone is well-maintained around the im-
plant fixture.

A B

C D

Fig. 6. (A, B) Cone beam computed tomography (CBCT) after pala-
tal tilted implant installation (A: #15i, B: #16i). (C, D) CBCT after the 
prosthesis was completed (C: #15i, D: #16i).

A B

Fig. 5. (A) Clinical photographs of the re-operation after implant failure, and penetration of scar tissue into the maxillary sinus and giant 
perforation of the maxillary sinus was observed. (B) The implant was tilted in the palatal direction to obtain initial stability.
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the implant is well maintained without any specific 
symptoms or complications (Fig. 7).

Discussion

When implants are placed in the posterior maxil-
lary bone, the amount of bone seen in clinical or 
radiological examination may seem sufficient, but 
the quality of the bone itself is often poor. Therefore, 
in these situations, it is difficult to secure the initial 
stability of implants. In addition, if there are defects 
in the alveolar bone due to pneumatization, cysts, 
sinusitis, and chronic periodontitis, it may be more 
difficult to secure initial stability. In this type of situa-
tion, implant installation is usually performed along 
with maxillary sinus elevation with bone grafting. 
However, when there are complications such as 
infections after a sinus graft, the implants must be 
removed and a significant amount of grafted bone 
material is lost, and maxillary sinus mucosal perfo-
ration and oroantral fistula will remain. In this case, 
several documents have reported that the defect can 
be closed using a palatal rotational flap, buccal fat 
pad covering, buccal flap, and like. However, soft 
tissue surgery alone cannot restore bone defects4-6). 
In this case, to re-install the implant, the maxillary 
sinus complications should be resolved and a bone 
graft approach should be performed again before 
the implant treatment. However, systemic diseases 
often make it difficult to undergo extensive invasive 
surgery, or the implants cannot be relocated in the 
normal or original position due to the repeated fail-
ure of bone graft and implant surgery. If it is impos-
sible to re-install the implant in the normal position, 
a method of installing the implant using zygomatic 
bone or pterygoid bone and obtaining initial stabil-
ity may be attempted. Many literature reports have 
discussed cases of successful implant placement and 
completion of prosthesis. However, the degree of 
surgical invasion is very high and requires a highly 
skilled surgeon and the prosthetic treatment process 

is frequently associated with complications7-9).
In the posterior maxillary region, the bone volume 

can be very low at the site where the implant should 
be placed, but it is difficult or impossible to perform 
a bone graft again. In these cases, if the residual 
palatal bone conditions are appropriate, implant 
treatment can be considered by drilling the residual 
palatal bone. Because the palatal bone has enough 
cortical bone, it can be used for orthodontic treat-
ment by inserting orthodontic mini-implants10-12). 
However, the thickness of the cortical bone decreases 
from the palatal center side toward the tooth side13). 
However, the implant cannot be placed if the width 
of the palatal bone is insufficient or the bone qual-
ity is not good. Even if it is possible to place it, the 
implant may be too inclined to the buccal side so 
that prosthetic treatment is difficult and the upper 
prosthesis may be placed in a mechanically poor 
position. However, according to Peñarrocha Diago et 
al.14), there was a difference in mandibular cases, but 
no significant difference was observed in marginal 
bone loss and success rate during 12 months follow-
up in buccal angulated implants and axial implants. 
And, according to Candel-Marti et al.15), a five-year 
observation of implant-supported fixed connection 
prostheses placed on the palatal side in patients with 
horizontally-atrophic maxillary bone reported no 
significant differences, in comparison with patients 
with no atrophic maxillary bone and where the im-
plant was placed in a normal position. In addition, 
Peñarrocha-Oltra’s study16) showed a satisfactory 
prognosis after 5-years of observation of implant-
supported fixed prostheses placed on the palatal 
side. However, these studies have not been focused 
on the restoration of one or two teeth, but have been 
studies of the total edentulism. The reports are also 
different from this case study in that the reference 
implant is moved to the palatal side, not palatally 
inclined. A few clinical cases or related reports have 
used the remaining palatal bone in single teeth or 
partial edentulism. In these cases, the implants were 
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successfully installed using the remaining palatal 
bone and the final prosthesis was successfully com-
pleted. However, long-term observation of more 
than 5 years is required. 

Conclusion

Implant treatment by securing the initial fixation in 
the palatal bone is a good alternative if the implant 
can be installed in a patient who requires extensive 
and invasive bone graft. In addition, this approach 
can be best used to a patient who do not want to 
undergo additional surgery because of repeated sur-
geries and previous approach failures. Based on the 
cases in this report, the palatal bone must be at least 
5 mm thick to secure initial stability. Finally, there 
are many limitations in case selection, therefore ap-
proaches should be thoughtfully considered based 
on patient history and desired outcomes. 
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