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Abstract

One of the most common transverse discrepancies and a frequent dentofacial abnormality is the transverse 

maxillary deficiency. Rapid maxillary expansion (RME) is the indicated treatment in these cases, but satisfac-

tory anchorage is difficult to obtain in partially edentulous adult patients, which is a frequent contraindication 

for this type of orthodontic treatment. This study reviewed previous researches about surgically assisted meth-

ods of orthopedic expansion of the maxilla using dental implants as anchorage, and described a clinical case, in 

which two titanium implants were placed in the edentulous segment and a Hyrax expander was cemented to 

the provisional crowns, following a protocol described in the literature. Titanium implants remained stable and 

osseointegrated when forces were applied, which suggests that they may be suitable for orthodontic anchor-

age and support for maxillary expansion.
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Introduction

Osseointegrated implants have proven to be a valuable 

tool in the treatment of some orthodontic conditions, 

particularly because an increasing number of adult pa-

tients, who have often lost one or more teeth, have sought 

orthodontic treatment. The use of implants to promote 

orthodontic movement has been reported regularly in the 

literature for over 40 years. Currently, the Bränemark sys-

tem is commonly used when there are edentulous seg-

ments in patients that require orthodontic anchorage.1

Osseointegrated implants are similar to ankylosed 

teeth, which do not move when submitted to orth-

odontic forces. Therefore, they can be used as stable 

anchorage, as the absence of a periodontal ligament 

ensures that there will be no cell changes, which would, 

otherwise, result from tooth movement. 

The indicated treatment for transverse maxillary de-

ficiencies, dentofacial anomalies often seen in dental 

clinics, is rapid maxillary expansion (RME) using Hass 

or Hyrax expanders.12 

The results of nonsurgical rapid maxillary expansion in 

adults are less than satisfactory, because their skeletal 

maturation reduces the response to expansion forces. 

Multiple missing teeth, severe buccal dentoalveolar in-

clinations, gingival recession, alveolar bone loss and mo-

bility of maxillary posterior teeth are contraindications 

to rapid maxillary expansion in adults. These cases re-

quire maxillary osteotomies as an adjunct to expansion.3

The tooth-borne Hyrax expander — the appliance of 

choice in cases of surgically assisted rapid maxillary 

expansion (SARME) — is easy to clean, does not cause 

ulcers or erythema in the palatal mucosa, and does not 

affect the vascularization of maxillary bones.13

Before the development of dental implants, maxillary 

expansion was contraindicated for partially or totally 

edentulous patients because of the lack of teeth for an-

chorage. The need of anchorage is one of the greatest 

limitations in orthodontic treatments, as teeth have to 

move in response to the forces applied. Implants used 

as orthodontic anchorage are now a reality.

This study highlights the importance of a multidisci-

plinary approach, particularly including orthodontics, 

implantology and prosthetics, which ensures proper 

anchorage to movement teeth, correcting their position 

before prosthetic treatments; and the use of implants 

and abutments for prosthetic rehabilitation. High suc-

cess rates have been achieved with this approach, and 

treatment results present long-term stability.7,11,17

This study describes surgically assisted maxillary ex-

pansion with tooth anchorage and discusses treatment 

advantages and efficacy based on a brief review of the 

literature and a clinical case report. 

Clinical case report

A 42-year-old woman presented with transverse max-

illary deficiency and bilateral posterior crossbite. Her 

partially edentulous maxilla precluded the use of a 

tooth-borne expander. She had a deviation of the max-

illary dental midline, and one of her main complaints 

was the difficulty to breathe through the nose, probably 

due to maxillary deficiency (Figs 1 and 2).

Multidisciplinary treatment planning identified the need 

to restore function and esthetics, which were compro-

mised because many teeth were missing. A surgically 

assisted orthodontic correction was chosen for rapid 

maxillary expansion. The expander had to be anchored 

at two different points in each half of the maxilla, 



Surgical maxillary expansion anchored on dental implants: Case report

Dental Press Implantol. 2012 Oct-Dec;6(4):76-85© 2012 Dental Press Implantology - 78 -

case report

one in the anterior region, at the level of the first pre-

molar, and another in a more posterior area, in the re-

gion of the first or second maxillary molar. Some of the 

maxillary teeth were missing, and satisfactory intra-

oral anchorage would not be possible. Therefore, two 

osseointegrated implants were placed in the region of 

the left and right maxillary canine and premolar, to be 

used as fixed anchorage for the expander. The treat-

ment was then planned and conducted according to 

the following stages.

Figure 1 - Initial intraoral photographs.

Figure 2 - Initial radiographs.
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Placement of two dental implants in 

the right and left sides of the maxilla

As the patient did not have premolars and canines in 

either side, first we placed two dental implants in the 

region of teeth #13 and #25. The implants were posi-

tioned at sites where there were better bone conditions. 

The implants (Neodent, Alvim II Plus) were 4.3 mm in 

diameter and 10 mm long. 

After three months of osseointegration, the implants 

were exposed again for the placement of the abutments 

and the temporary crowns (Figs 3 and 4).

Figure 3 - Implants with provisional crowns installed.

Figure 4 - Radiograph of implants with provisional crowns installed.
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Placement of expander and surgery 

to expand maxilla

The Hyrax expander was anchored using the two im-

plants (region of teeth #13 and #25) and the teeth #16 

and #27, and then the patient was referred to maxillary 

surgery. The high degree of integration between bone 

and the titanium implants provided the adequate sta-

bility for the anchorage of the expander.

The surgery was conducted in a hospital with the pa-

tient under general anesthesia. For the surgically as-

sisted maxillary expansion, it was used a procedure 

similar to the Le Fort 1 osteotomy, and an osteotome 

was used for the immediate opening of the midpala-

tal suture (Fig 5). At this point, the expanding screw 

was activated three full turns. The appearance of a 

diastema between maxillary central incisors clinically 

confirmed the expansion.

Expander activation was resumed on the seventh post-

operative day; the patient received instructions to ac-

tivate the expander one full turn everyday (2/4 in the 

morning and 2/4 in the evening) until the transverse 

deficiency was overcorrected and the lingual tip of the 

maxillary cusps touched the buccal tip of the mandibular 

cusps. After the third full turn of the screw, incisors re-

ceived the impact of maxillary expansion, characterized, 

from that point on, by a direct relation between the size 

of the diastema between incisors and the amount of or-

thopedic effect induced by expansion (Fig 6).

Figure 5 - Osteotomies in the maxillary expansion surgery.

A

D

B

C



Wallau M, Cardoso CFR, Burzlaff JB

Dental Press Implantol. 2012 Oct-Dec;6(4):76-85© 2012 Dental Press Implantology - 81 -

After 14 days of expansion, the screw was locked and 

remained in the mouth as a passive retainer for another 

four months, the time necessary for new bone forma-

tion in the midpalatal suture. The expected expansion 

of 12 mm was achieved. The implants did not move and 

there was no pain.

 

The comparison of clinical findings and photographs 

confirmed the success of maxillary expansion using 

implant and tooth anchorage (Figs 7 and 8).

Orthodontic treatment with ixed appliances

The Hyrax expander was removed four months after 

the screw was locked, and the orthodontic treatment 

was completed using a fixed appliance in both maxilla 

and mandible. Maxillary teeth were moved using an-

chorage on the two implants, which remained stable 

and osseointegrated. Twenty months later, the fixed 

appliance was removed, and the patient received a re-

movable maxillary retainer (Fig 9).

Figure 6 - Expanded maxilla, 30 days after surgery.

Figure 9 - Finished orthodontic treatment.

Figure 7 - Initial occlusal photograph. Figure 8 - Occlusal photograph after expansion.
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Placement of implants in edentulous 

regions and definitive restorations 

in remaining spaces

Implants (Alvim Cone Morse, Neodent) 3.5 mm in 

diameter and 10 mm long were placed in the region 

of teeth #12 and #23. Biomaterials (BoneCeramic™, 

Straumann, Andover, MA) were placed in the buccal 

areas of the ridge and covered with resorbable mem-

branes (Gen Derm™, Baumer). 

Healing caps were used for three months to allow for 

osseointegration. 

After that time, the definitive ceramic crowns were 

manufactured.

At treatment completion, radiographs were obtained to 

confirm results and, mainly, to check whether implant 

osseointegration was satisfactory (Figs 10 and 11).

Figure 10 - Final intraoral photographs.
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Discussion 

The excellent integration between bone and titanium 

implants provides suitable stability for the anchorage of 

an expander in orthodontic treatments. One of the main 

advantages of implants is their performance in condi-

tions that require maximum anchorage, particularly in 

cases of patients with posterior edentulous segments.5,16 

Implants are also indicated when, in addition to serv-

ing as anchorage, they can later be used as abutments 

during the final stage of the orthodontic treatment.11 In 

this case, the implant site should be carefully planned by 

the prosthetist. The implantologist and the orthodontist 

should share information to achieve a satisfactory result. 

Dental implants ensure patient comfort, better esthetic 

results, faster treatment (because forces are applied 

for a shorter time), easy placement, great stability and 

the use of different activation rates.6,19

The clinical case described here confirmed what pre-

vious publications had already demonstrated, that is, 

that implants may be used as orthodontic anchorage 

without any peri-implant bone loss or loss of osseoin-

tegration. Implants in edentulous posterior segments 

can be used for fixed intraoral anchorage, and the orth-

odontic forces applied on them are directly transmitted 

to the peri-implant bone.7,8,15

Several types of implants and materials have been used 

by numerous authors, but most studies have been con-

ducted with titanium implants: Orthosystem, Onplant, 

Sas, Gips, mini-implants, miniscrews, microimplants, ti-

tanium abutments, bicortical screws and osseointegrated 

implants currently used for prosthetic rehabilitation. 1,5,10  

Higuchi and Slack14 and Ödman18 studied the use of im-

plants in human beings and found that there should be 

a time interval after implant placement to achieve ideal 

clinical and histological results. In their studies, orthodon-

tic movements were always achieved and osseointegra-

tion was preserved until the treatment was complete.

A clinical pilot study20 with six patients used endos-

seous implants as anchorage and a three-month in-

terval before the beginning of the active phase of the 

treatment. During the nine months of the active phase, 

there were no signs of mobility or inflammation. Our 

study confirmed those findings.

Figure 11 - Final radiographs.
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The treatment of transverse maxillary deficiency using 

rapid maxillary expansion (RME) has been evaluated in 

several clinical and experimental studies, and RME has be-

come a routine method for growing patients. In addition to 

increasing the maxilla transversely, RME also increase the 

nasal cavity width, which results in better air flow.

In adults, RME has limitations and complications, such 

as the resistance to expansion, little or no opening of 

the midpalatal suture, predominance of dentoalveolar 

expansion over transverse bone gains, excessive buc-

cal tipping and extrusion of posterior maxillary teeth, 

absorption of buccal cortical bone, gingival recession, 

pain, edema, ulcers and ischemia of the palatal mu-

cosa, besides a high relapse rate.3 To avoid such com-

plications, the treatment of choice is the surgically as-

sisted maxillary expansion.

Expander anchorage using rigid implants has a number 

of advantages, such as preventing tipping of the teeth 

used as anchorage for the expander. Also, all the forces 

released by the activation of the screw are transferred 

to the separation of the intermaxillary suture. Other 

advantages, in addition to greater orthopedic effect, 

are the transverse increase of the maxilla, the reduction 

of relapses, and a consequent long-term stability.2,9

Maxillary expansion anchored on teeth results in a 

certain amount of buccal bone resorption, as well as 

greater risk of gingival recession. The teeth that anchor 

the expander move along the alveolar bone, and not 

together with it. These unwanted side effects may be 

avoided with the use of implant anchorage. Posterior 

teeth remain centralized in the alveolar ridge, and the 

periodontal anatomy is preserved, which promotes the 

health of the anchorage system and protects teeth in 

the long term.

No sign of mobility or inflammation around the implants 

was found during and after the treatment of this clini-

cal case. The patient was very happy with the results 

achieved by the multidisciplinary team, and her esthetic, 

functional and respiratory conditions improved. 

Conclusions

The description and analysis of this clinical case, to-

gether with our review of the literature, suggest that:

1) The benefits for the patient may be significant 

when the orthodontist coordinates tooth move-

ments and implants, orthognathic surgery and 

prosthetic treatment to achieve all the treat-

ment objectives. 

2) The high degree of integration between bone and 

the titanium implants provides adequate stability 

for anchorage in orthodontics.

3) Basic conditions, such as the selection of im-

plant placement site, bone quality, adjacent 

anatomic structures, implant size and the time 

necessary for osseointegration, should be con-

sidered in the analysis of demands for stability 

and effectiveness in receiving the forces that 

are applied to the implants. 

4) The technique described in this study for maxillary 

expansion using dental implant anchorage led to a 

high degree of success for the treatment planned. 

5) Osseointegrated titanium implants may be used as 

abutments for prosthetic rehabilitation after orth-

odontic treatment.



Wallau M, Cardoso CFR, Burzlaff JB

Dental Press Implantol. 2012 Oct-Dec;6(4):76-85© 2012 Dental Press Implantology - 85 -

REFERENCES

1. Araújo LHL, Zenebio EG, Vilaga FR, Pacheco W, Cosso MG. 

Evolução dos implantes na ancoragem ortodôntica. Arq Bras 

Odontol. 2008;4(1):28-31.

2. Battistetti GD, Sinegalia AC, Bombonatti R. Nova proposta de 

expansor maxilar com ancoragem óssea: relato de caso clínico. 

Rev Clín Ortod Dental Press. 2011;10(1):28-34.

3. Bell WH, Jacobs JD. Surgical orthodontic correction of horizontal 

maxillary deiciency. J Oral Surg. 1979;37(12):897-902.

4. Brånemark P-I, Hansson BD, Adell R. Osseointegrated implants in 

the treatment of the edentulous jaw. Experience from a 10-year 

period. Scand J Plast Reconstr Surg. 1977;16:18-38.

5. Buj M, Vargas IA, Hernández PAG. O uso de implantes para 

ancoragem em Ortodontia. Stomatos. 2005;11(20):43-50.

6. Carvalho PSP, Zen Filho EV, Kjaer DF, Carvalho MCA. Ancoragem 

ortodôntica com implantes osseointegrados. Implant News. 

2009;6(2):197-202.

7. Castanharo SM, Silva RHBT, Fais LMG, Sakima MT, Pinelli 

LAP. Integração prótese-ortodontia: o uso de implantes para 

ancoragem ortodôntica. Rev Odont UNESP 2006;35(N. Esp).

8. Favero L, Brollo P, Bressan E. Orthodontic anchorage with 

speciic ixtures: related study analysis. Am J Orthod Dentofacial 

Orthop. 2002;122(1):84-94.

9. Garib DG, Navarro RL, Francischone CE, Oltramari PVP. Expansão 

rápida da maxila ancorada em implantes: uma nova proposta 

para expansão ortopédica na dentadura permanente. Rev Dental 

Press Ortod Ortop Facial. 2007;12(3):75-81.

10. Guimarães JP, Bologneses AM. Indicação dos implantes 

osseointegrados como ancoragem ortodôntica. Rev SMO. 

1999;1(3):7-18.

11. Haanaes HR. The eicacy of two-stage titanium implants as 

orthodontic anchorage in the preprosthodontic correction of 

third molars in adults: a report of three cases. Eur J Orthod. 

1991;13(4):287-92.

12. Haas AJ. The treatment of maxillary deiciency by opening the 

midpalatal suture. Angle Orthod. 1965;35(3):200-17.

13. Harzer W, Schneider M, Gedrangel T. Rapid maxillary expansion 

with palatal anchorage of the Hyrax expansion screw: pilot study 

with case presentation. J Orofac Orthop. 2004;5:419-24.

14. Higuchi KW, Slack JM. The use of titanium ixtures for intraoral 

anchorage to facilitate orthodontic tooth movement. Int J Oral 

Maxillofac Implant. 1991;6(3):338-44.

15. Huang L-H, Shotwell JL, Wang H-L. Dental implants for 

orthodontic anchorage. Am J Orthod Dentofacial Orthop. 

2005;127(6):713-22.

16. Linder-Aronson S, Nordenram A, Anneroth G. Titanium 

implant anchorage in orthodontic treatment: an experimental 

investigation in monkeys. Eur J Orthod. 1990;12(4):414-9.

17. Manfro R, Cecconelo R, Frey MAT. Inter-relação cirurgia 

ortognática, Ortodontia e Implantodontia: apresentação de um 

caso clínico. Implant News. 2007;4(1):39-42.

18. Ödman J. Osseointegrated implants as orthodontic anchorage en 

the treatment of partially edentulous adult patients. Eur J Orthod. 

1994;16:187-201.

19. Smalley WM. Implants for tooth movement: determining implant 

location and orientation. J Esthet Dent. 1995;7:62-72.

20. Wehrbein H. The use of palatal implants for orthodontic 

anchorage: design and clinical application of the orthosystem. 

Clin Oral Implants Res. 1997;8:131-41.


