
This case report shows stationary orthodontic 
load bearing capacity of dental implants placed in 
grafted maxillary sinus. Anchor-implant usage for or-
thodontic purposes are being described extensively 
in the literature.1-5 Implant placements with ortho-
dontic aims can be classified in four categories: Tran-
sitional mini screw implant applications, orthodontic 

implants or dental implants in the retromolar area, 
palataly placed orthodontic implants or dental im-
plants, dual purpose (orthodontic and subsequent 
prosthetic) dental implant usages. Rigid anchorage 
capability of metallic implants placed in jaw bones 
for orthodontic treatment purposes are being re-
ported.5-8 These encouraging results lead the idea of 
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ABS TRACT This case report shows stationary orthodontic load bea-
ring capacity of dental implants placed in grafted maxillary sinus. The 
treatment plan aimed to restore missing teeth by a fixed partial implant-
retained prosthesis and to treat orthodontic alignment by the aid of the 
same prosthesis. A 39-years old male patient with unilaterally missing 
teeth in the maxilla and remaining crowded teeth exhibited poor oral 
hygiene. The treatment planning involved replacement of missing teeth 
by dental implants following sinus grafting and subsequent orthodon-
tic correction by means of a newly designed implant retained prosthe-
sis with reciprocal arms which give maximal anchorage to intrude 
maxillary incisors. Implants were used for dual purpose: Replacement 
of missing teeth and fixed anchorage for orthodontics. Implants placed 
in a grafted maxillary sinus which were used as orthodontic anchorage 
units, they maintained osseointegration during orthodontic treatment 
under stationary forces. Dental implants in grafted maxillary sinus are 
able to bear stationary orthodontic forces. 
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ÖZET Bu olgu sunumu, greftlenen maksiller sinüse yerleştirilen den-
tal implantların sabit ortodontik yük taşıma kapasitesini göstermekte-
dir. Tedavi planı, implant destekli protez ile eksik dişleri düzeltmeyi 
ve aynı protez yardımıyla ortodontik hizalamayı amaçlıyordu. Üst 
çenede tek taraflı eksik ve çapraşık dişleri olan 39 yaşında erkek hasta 
kötü ağız hijyeni ve azalmış fonksiyon şikâyeti ile kliniğe başvurdu. 
Tedavi planlaması, sinüs greftlenmesini takiben eksik dişlerin diş 
implantları ile tedavisi ve ardından maksiller kesici dişlerin intruze 
edilmesi için maksimum ankraj sağlayan karşılıklı kollara sahip 
tasarlanmış implant tutuculu protez aracılığıyla ortodontik düzeltmeyi 
içeriyordu. İmplantlar 2 amaçla kullanıldı: Eksik dişlerin yerine 
konması ve ortodonti için sabit ankraj. Ortodontik ankraj ünitesi olarak 
kullanılan greftli maksiller sinüse yerleştirilen implantlar, ortodontik 
tedavi sırasında sabit kuvvetler altında osseo integrasyonu sürdürdüler. 
Greftli maksiller sinüsteki diş implantları, sabit ortodontik kuvvetler 
için kullanılabilir. 
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“unilateral stationary anchorage” possibility by 
means of dental implants in cases with asymmetric 
teeth crowding. The present treatment approach in-
cluded the placement of unilateral implants in the 
sinus-grafted maxilla and subsequent orthodontic 
therapy with rigid anchorage. The aims were re-
placement of missing teeth, correction of misalign-
ments, facilitate orthodontic treatment by dental 
implants, to observe the load bearing capacity of 
grafted bone in maxillary sinus under stationary 
forces, to test the orthodontic anchorage usage of im-
plant-retained fixed partial denture (FPD). 

 CASE REPORT 
Findings are reported according to EQUATOR 
(CARE-case report) guidelines. Written informed 
consent was obtained from the patient. A 39-years 
old male Caucasian patient referred with complains 
of missing teeth, reduced masticatory function and 
aesthetics. Left side maxillary canine, premolars, 1st 
and 2nd molars were missing. Alveolar ridge in this 
area was vertically reduced and radiological exami-
nation revealed left maxillary sinus expansion 
through edentulous region (Figure 1). Residual bone 

height to place implants was about 5mm and in order 
to compensate missing bone volume a sinus grafting 
procedure was decided.  

Sinus grafting was performed on September 
26th, 2000. Maxillary sinus elevation by lateral win-
dow approach and grafting by a mixture of 1.0 gr de-
proteinized xenograft (Bio-Oss, Geistlich Pharma 
AG, Wolhusen, Switzerland) and 0,5gr hydroxyap-
atite granules (Algipore, Friadent, Mannheim, Ger-
many) was performed. Sinus graft healing period 
was elongated due to patient’s social needs and den-
tal implants were placed nine months later, on 04 
June 2001. Four implants (Frialit-2, Friadent, Man-
heim, Germany) of 14 mm height and 4.5 to 5.5 mm 
diameters were placed in places of canine, 2nd bicus-
pid and 1st, 2nd molars (Figure 2). After six months of 
conventional implant healing period, on January 25th, 
2002, establishment of osseointegration was detected 
by radiography and clinically after gingiva former 
operation by percussion test. Healed implants did not 
show any radiolucent peri-implant interface and per-
cussion test revealed no pain, any mobility and 
sharp, ringing sound from all implants. Thus, im-
plants were judged to be osseointegrated. After heal-
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FIGURE 1: Left maxillary sinus expansion through edentulous region.
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ing period on April 4th, 2002, impressions were 
made. Subsequently, a screw-retained FPD was fab-
ricated in order to obtain anchorage from dental im-
plants to intrude maxillary incisors. This FPD was 
made for orthodontic purpose and was considered a 
transitional prosthesis and low-cost resin veneering 
material was preferred. The implant-retained FPD 
was designed to have two reciprocal arms in the 
palatal and buccal aspects through the incisors  
(Figure 3). Reciprocal arms were beginning from the 
mesial part of the canine and were aimed to retain 
elastics, and wired brackets attached to the incisors. 
The implant-retained FPD was placed on September 
20th, 2002, thus the implants (placed on June 4th, 
2001) were loaded 15 months after the surgical 
placement.  

The patient was diagnosed with Class II div. 1 
malocclusion with impinging deep bite and increased 
overjet. He presented incisal cant on the maxillary 
arch. Maxillary incisors were bonded with 0.018 slot 
size straight wire braces. Segmental arch wires were 
engaged between maxillary incisors with the wire se-
quence of 0.014NiTi, 0.016NiTi, 0.016 SS, 
0.016x0.022NiTiand 0.016x0.022 SS. Vertical elas-
tic force was applied from the maxillary left lateral 
incisor to the metal extension of the implant-retained 
FPD to intrude and correct the maxillary incisor’s oc-
clusal cant (Figure 4). The patient was seen monthly 
basis for the replacement of the wires and the elastic 
chains. After the correction of the incisal edge dis-
crepancy by unilateral intrusion mechanics bilateral 
vertical force was applied to correct the deep bite. Ac-
tive orthodontic treatment lasted for 10 months. Due 
to the intrusion, canine of the implant-retained FPD 
was remained over-leveled in respect to the lateral in-

cisor. Incisal lines of canine and bicuspids were coun-
tered. For retention, fixed lingual retainer from upper 
lateral to lateral and Essix type clear retainer were de-
livered in August 1st 2003. 

For better patient comfort, hygiene and esthet-
ics a porcelain fused to metal (PFM) implant-retained 
FPD was fabricated. This cement-retained PFM was 
having a palatal retainer arm to preserve incisor’s po-
sitions. Such implant-retained FPD was delivered in 
September 29th 2003 (Figure 5).  

Treatment times in the present case were ex-
tended primarily due to the work conditions of the 
patient. Currently treatment times with dental im-
plants are accelerated. Fifteen-years follow-up with 
implant-retained FPD since September 2003, re-
vealed maintenance of osseointegration and peri-im-
plant bone levels, preservation of intruded position 
of incisors (Figure 6).  

Prosthetic design with reciprocal arms was an 
innovative solution to intrude incisors by means of a 
fixed appliance. Another detail is palatal retainer ex-
tension design thought for maintenance of align-
ment. 
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FIGURE 2: Implants were placed on June 2001.

FIGURE 3: Implant-retained fixed partial denture was designed to have two re-
ciprocal arms in the palatal and buccal aspects.

FIGURE 4: Vertical elastic force was applied from the maxillary left lateral incisor 
to the metal extension of the implant-retained fixed partial denture to intrude and 
correct the maxillary incisor’s occlusal cant.
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 DISCUSSION 
In the present case, implants were placed in a grafted 
sinus area and loaded by stationary forces during or-
thodontic treatment. Good prognosis of dental im-
plants placed in grafted sinus areas were extensively 
reported in the literature.9-11 According to our re-
search in different databases, the only report regard-
ing stationary anchorage by dental implants placed in 
grafted bone is made by Vitral et al. in 2009.12 Uni-
lateral anchorage by means of implants is also rarely 
reported.13-15 The present case approves stationary 
load bearing capacity of dental implants in grafted 
maxillary sinus. 

Multidisciplinary treatment approach enables to 
treat most difficult cases revealing innovative solu-
tions by amalgamation of branch knowledges. 

MAIN POINTS 
Implants placed in a grafted maxillary sinus which 
were used as orthodontic anchorage units, they main-
tained osseointegration during orthodontic treatment 
under stationary forces.  

Dental implants in grafted maxillary sinus are 
able to bear stationary orthodontic forces.  

The present case approves stationary load bear-
ing capacity of dental implants in grafted maxillary 
sinus. 
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FIGURE 5: Implant retained prosthesis, September 2003.

FIGURE 6: a) Peri-implant bone level maintenance in OPG taken in January 2019, 
b) Follow-up of the patient in January 2019.
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