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Method for the Placement of Palatal Implants
Tosun Tosun, Dr med dent 1/Ahmet Keles, DDS, DMSc2/Nejat Erverdi, Prof Dr med dent3

Purpose: Palatal implants have been used in the last 2 decades to eliminate headgear wear and to
establish stationary anchorage. The aim of this investigation was to establish a method and easy pro-
tocol for palatal implant placement. Materials and Methods: The study comprised 8 male and 15
female patients each having a 4.5 � 8-mm stepped screw titanium implant placed in the palatal
region for orthodontic purposes. A surgical template containing metal drill housing was prepared.
Angulation of the drill housing was controlled according to the radiologic tracing of the maxilla trans-
ferred to a plaster cast section in the paramedian plane. Implants were placed using a noninvasive
technique (incision, flap, and suture elimination) and left transmucosally to facilitate the surgical pro-
cedure and reduce operations. The paramedian region was selected so as to avoid connective tissues
of the palatine suture and because it was considered to be a suitable host site for implant placement.
Results: After 3 months of healing, all implants were osseointegrated and no implant was lost through-
out the orthodontic treatment. Discussion: Palatal implants can be used effectively for anchorage
maintenance and space-gaining procedures. Conclusion: Usage of a 3-dimensional surgical template
eliminated faulty implant placement, reduced chair time, and minimized trauma to the tissues while
enhancing osseointegration. (INT J ORAL MAXILLOFAC IMPLANTS 2002;17:95–100)

Key words: anchorage, Class II malocclusion, dental implants, molar distalization, molar slider, 
noncompliance therapy, orthodontics, palatal implant

Class II malocclusion is one of the most difficult
intramaxillary deviations to treat and stationary

anchorage is one of the main concerns determining
the success of treatment. Conventionally, extraoral
appliances are used routinely to establish maximum
anchorage. However, many patients reject the head-
gear wear because of social and esthetic concerns.1

The success of treatment depends solely on patient
cooperation. In many cases, lack of cooperation
results in anchorage loss and unsatisfactory treat-
ment results. Another disadvantage of the headgear
approach is the possibility of creating serious facial
injuries.2,3 The difficulties of headgear wear have
motivated many investigators to develop intraoral
molar distalization mechanics. Some investigators
have used the Nance appliance to obtain anchorage

from the palate; however, in most of these studies,
anchorage loss was unavoidable and reduced hygiene
under the acrylic resin button created inflammation
of the soft tissue.4–7 In recent years, studies have been
directed toward the use of osseointegrated implants
as an anchorage unit.8–13 Experimental biomechanical
studies,14,15 studies on animal models,15–20 and clinical
investigations21–23 have shown that dental implants
placed in alveolar bone were resistant to orthodontic
force application. However, patients who need
orthodontic treatment generally have a complete
dentition, so that there are no available sites for
implant placement. Thus, alternative anatomic sites
are required and some investigators have used the
retromolar area11,24 or palatal region.25–30

Using palatal implants for orthodontic anchorage
is a new area of research and investigations on this
subject are limited. Palatal implant orientation, in
respect to conventional dental implant applications in
the maxilla, is in reverse inclination. This reverse
angulation of the implant long axis can misguide the
surgeon in implant positioning and create a certain
difficulty during surgical placement. The aims of this
study were to evaluate a noninvasive surgical protocol
by short-term outcomes of the treatment, and to pro-
pose a 3-dimensional surgical template for avoiding
possible mistakes during palatal implant placement. 
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MATERIALS AND METHODS

The study comprised 8 male and 15 female patients,
whose ages ranged from 19.5 to 25 years, with an
average age of 22.5 years. All the patients presented
Class II molar and canine relationships with a normal
or low angle skeletal pattern (SN/mandibular plane
angle < 37°). The cases were treated with a nonex-
traction treatment approach and maxillary molar dis-
talization was required to gain space. All the patients
required maximum anchorage. Each case employed a
stepped screw titanium implant (Frialit-2 Implant
System, Synchro Screw implants, Friadent, Mann-
heim, Germany), with a 4.5-mm diameter by 8-mm
length, placed in the palatal region for orthodontic

purposes. For molar distalization, a Molar Slider
(patent pending) was developed by one of the authors
(AK) to achieve bodily molar distalization.31

Radiologic Evaluation and Implant Positioning 
Lateral cephalograms with maxillary templates were
obtained (Fig 1). The acrylic resin template contained
a spherical metal marker at the highest point of the
palate. The purpose of using these templates was to
calculate magnification of the radiograph to assess the
exact bony dimensions, as well as to create a reference
point sagitally for identifying the location of the
drilling site for implant placement. After radiologic
evaluation of the palatal bone morphology, a path for
implant placement with its long axis passing superior
to the incisor root tip, toward the anterior nasal spine,
was determined. In the transverse plane, the implant
was not placed directly into the mid palatal suture,
which consisted of connective tissue. Rather, the lat-
eral side of the palatal suture (paramedian region) was
chosen as the implant bed to increase bony retention.
There was enough bone volume to place an implant in
a triangle between the nasal cavity, incisor roots, and
palate. But the above-mentioned anatomic structures
were close to each other. Thus, there was also a pene-
tration or damage risk to these anatomic structures
while placing an implant. To avoid such risk, there was
need to use a surgical template, which could be used to
guide the path determined by radiologic evaluation.
The plaster cast used for template preparation was cut
along the paramedian line passing through the mesial
aspect of the central incisor. On the lateral cephalo-
gram, the radiographic view of the maxilla and central
incisor was traced on tracing paper and then cut along
the pencil line and carried to the paramedian section
of the plaster cast. A drill insertion hole was prepared
in the acrylic resin template using a 2.5-mm-diameter
stainless steel bur. A cylindrical metal housing 7 mm inFig 1 Lateral cephalogram with maxillary template.

Fig 2a Lateral view of plaster cast section with a tracing, and
surgical template with drill housing containing a pilot drill.

Fig 2b Surgical template in the horizontal plane. Notice the
inclination of the drill through the paramedian region. Drill hous-
ing was fixed by pink acrylic resin.
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length and 2.1 mm in diameter containing a pilot drill
was placed into the implant access hole. The drill
housing was fixed by orthodontic acrylic resin accord-
ing to the desired implant inclination on the plaster
model section. In the transverse plane, approximately
1 mm of distance from the palatine suture and in the
sagittal plane palate–nasal spine path was preserved to
avoid root tip and nasal cavity perforations. Thus, a 3-
dimensional surgical template for accurate implant
angulation was obtained (Figs 2a and 2b).

Surgical Method
After mouthrinsing for 1 minute with 0.2%
chlorhexidine gluconate (Klorhex, Dogsan, Ankara,
Turkey), the palatal region was anesthetized using
local anesthesia (Ultracain D-S, Hoechst Marion
Roussel, Istanbul, Turkey), and a 3-dimensional sur-
gical template was placed into the mouth to mark
the implant location (Fig 3). A pilot drill was applied
through the metal housing in the template (Fig 4a).
After that, mucosa was removed using a punch drill,
and the standard surgical protocol for placing the
chosen implant system was followed (Fig 4b).
Drilling was carried out at 1,000 rpm and under
internal and external sterile saline cooling. Drills
with 8-mm-long stoppers were used in the following
order: a pilot drill of 2.0 mm-diameter, a twist drill
of 3.0-mm diameter, and a 4.5-mm diameter spade
drill. The implant axis was adjusted between 45
degrees to 60 degrees to the occlusal plane, toward
the ANS. Care was taken to place the implant at a
minimum 3 to 4 mm above the apex of the incisors.
Implants were placed transmucosally, to avoid the
second surgery, and facilitate impression and labora-
tory procedures (Figs 5a to 5c). To avoid postopera-
tive pain and swelling, piroksikam of 40 mg per day
(Felden Flash, Pfizer, Istanbul, Turkey) was admin-
istrated for 3 days. Patients used a chlorhexidine

mouthrinse twice a day for 2 weeks. Implants were
not loaded with force for a minimum of 3 months.

Laboratory Procedures 
After the healing period, impressions were made
using a conventional technique for transferring the
impression post and molar bands (in the necessary
cases premolar bands) to a plaster cast. An orthodon-
tic abutment (Friadent, Mannheim, Germany) was
fixed to the implant analog on the plaster. With a 1.5-
mm-diameter, stainless steel rigid wires were soldered
to the molar bands and connected to the implant
abutment, which had a vertical slot for wire insertion. 

Clinical Procedure 
The orthodontic abutment was fixed on the palatal
implant. Orthodontic bands, including the anchor-
age wires, were cemented to the first molars using
glass-ionomer light-cure cement. The fastening
screw of the orthodontic abutment was placed and
tightened to increase stability. The orthodontic
treatment for molar distalization was initiated and
the Molar Slider was cemented (Fig 6). 

Fig 3 Three-dimensional surgical template placed into the
mouth to mark the place of implant.

Fig 4a A pilot drill applied through the metal housing in the
template.

Fig 4b Mucosa removal by punch drill.
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Follow-up 
Cephalograms were obtained after a healing period
of 3 months to detect the presence of any radiolu-
cent area in peri-implant bone. Percussion by metal
probe was made to evaluate implant mobility. Peri-
implant soft tissue health at each recall was re-
corded using the modified plaque index32 (mPI) and
modified sulcus bleeding index32 (mSBI).

RESULTS

After the 3-month healing period, neither any peri-
implant radiolucent layers nor any forms of implant
mobility were detected. Thus, implants were consid-
ered to be osseointegrated and were loaded with
orthodontic forces. Oral hygiene treatment was ad-
ministered as necessary at each session. Both the mPI

and mSBI scores were zero for 21 implants and 1 for
2 implants. Those are low scores indicating no plaque
accumulation and bleeding for 21 implants and very
little for 2 implants; thus, no inflammation was seen
in peri-implant soft tissues. No implants were lost
throughout the orthodontic treatment. No anchorage
loss has been seen while distalizing the molars with
the Molar Slider. 

DISCUSSION

The use of palatal implants has become a treatment
alternative in the last 2 decades.25–30 The esthetic and
social concerns of headgear wear for molar distaliza-
tion and the anchorage loss with the application of
intraoral molar distalization mechanics has stimu-
lated many investigators to use palatal implants as

Fig 5a Implant placement. Fig 5b Implant neck above the mucosal level after removal of
implant carrier.

Fig 5c (Left) Lateral cephalometric view of the palatal implant.

Fig 6 Molar Slider cemented to teeth and connected to the
palatal implant for molar distalization.
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anchorage. This treatment option can be criticized as
necessitating surgery for a transient implant. But the
benefits of this treatment alternative in comparison
with conventional treatment using headgear or intra-
oral appliances are significant. The major advantage
of using palatal implants is the preservation of
anchorage while moving the molars distally. Class II
patients who required maximum anchorage were
treated effectively with the application of palatal
implants. The results of the present study showed
that the implants were stable after the application of
orthodontic force and there was no anchorage loss in
the anterior segment. When a noninvasive placement
technique (elimination of incision, flap, and sutures)
is combined with 1-stage surgery, the surgical
approach is simplified and well-tolerated by patients.
In the present study group, patient acceptance of the
surgery was positive and postoperative pain and dis-
comfort symptoms were negligible. 

Use of the conventional surgical procedure ad
modum Brånemark was applied by Bernhardt and
coworkers33 in the placement of palatal implants.
This conventional implant surgery requires a full-
thickness flap with considerable extension to visualize
the operation field. For implant placement in alveolar
bone, this requirement is helpful for detecting possi-
ble dehiscences or fenestrations around the implant,
and to facilitate intraoperative decisions concerning
implant angulation and diameter. With regard to
palatal implants, the surgical procedure can be sim-
plified by elimination of the incision, flap-raising, and
sutures, because the operation field in the palate is a
quasi-flat surface and there is no risk of creating bony
defects around the implant. Thus, a punch drill can
perforate mucosa overlying the decided implant site.
This can decrease operation time, postoperative com-
plications, edema, and pain. As the palatal mucosa is
highly keratinized, peri-implant soft tissue conditions
are favorable, creating a firm connective tissue seal-
ing. Thus, there is little risk in leaving the implant to
heal transmucosally. Transmucosal palatal implants
cannot be disturbed by chewing forces and are not
preloaded because of their central localization. 

In the present study, the implant neck was not
totally embedded to the cortical level, but rather at
the mucosal level to achieve 1-stage advantages. The
findings of another 1-stage orthodontic implant sys-
tem study also confirmed these results.29,30 At the
conclusion of orthodontic treatment, surgical
attempts can be made to cover the implant using
punched mucosa or sliding flaps. In the present
study, implants were removed with reverse torque
using extracting forceps, and implant sockets were
left to heal without further treatment.

Major difficulties of the treatment involve the
nonconventional angulation in implant positioning,
which can misguide the surgeon and reverse inclina-
tion of the impression posts toward the pharynx that
makes a normally easy screwing procedure a time
consuming step. Primary stability is a prerequisite in
implant dentistry. In the present study, lateral angling
of the implant was performed to avoid placement
into the connective tissues of palatine suture and to
obtain more bony retention, as shown in the study of
Mombelli and associates.32 This angling also facili-
tates visualization and handling of the handpiece.

To eliminate mistakes in radiologic evaluation of
pertinent anatomic structures, the usage of a tem-
plate is mandatory. Because of cephalometric radi-
ograph magnification, metallic markers were used
and they served as a dimensional reference to assess
the exact dimensions on the radiography, in addition
to selecting the correct size implant. The same tem-
plate can also be used for treatment planning on the
plaster cast and as a surgical template during surgery
to facilitate implant bed preparation. In preparation
of the surgical template, attention was paid to plac-
ing the drill housing from the palate toward the
nasal spine. Drill housing was angled at about 30
degrees in the frontal plane. The purpose of placing
the implant with this inclination was to have ade-
quate bone volume around the implant. Tracing of
the maxilla enabled this procedure and the risk of
surgical penetration to the nasal cavity was also
avoided. The use of surgical templates in this study
reduced operation time, increased the precision of
implant angulation, eliminated improper implant
positioning, avoided anatomic structure damage,
and thus confirmed the results of other authors who
have described the utility of surgical templates.34,35

CONCLUSION

Contemporary orthodontic treatment requires mini-
mum treatment time and maximum treatment effi-
ciency with minimum patient cooperation. Palatal
implants can be used effectively for anchorage mainte-
nance and space gaining procedures in orthodontics.
No cooperation was required (no headgear), except
good oral hygiene. Noninvasive techniques ease the
surgical procedure and reduce operation time. The
paramedian region was proven to be a suitable implant
site for orthodontic purposes. Transmucosal placement
eliminated second-stage surgery. Usage of a 3-dimen-
sional surgical template eliminated faulty implant
placement and simplified intraoperative decisions con-
cerning correct inclination of the implant long axis.



ACKNOWLEDGMENTS

The authors acknowledge the valuable contributions by Dr
Ahu Acar, Dr Arzu Ari-Demirkaya, and Dr Serdar Sezen. 

REFERENCES

1. Egolf RJ, Begole EA, Upshaw HS. Factors associated with
orthodontic patient compliance with intraoral elastic and
headgear wear. Am J Orthod Dentofacial Orthop 1990;
97:336–348.

2. American Association of Orthodontists. Special bulletin on
extra-oral appliance care. Am J Orthod Dentofacial Orthop
1975;75:457.

3. American Association of Orthodontists Bulletin. Preliminary
results of head gear survey. The Bulletin 1982;1:2.

4. Bondemark L, Kurol J. Distalization of first and second
molars simultaneously with repelling magnets. Eur J Orthod
1992;14:264–272.

5. Erverdi N, Koyuturk Ö, Kucukkeles N. Nickel-titanium coil
springs and repelling magnets: A comparison of two differ-
ent intra-oral molar distalization techniques. Br J Orthod
1997;24:47–53. 

6. Fuhrmann R, Wehrbein H, Diedrich P. Anteriore Ver-
ankerungsqualitat der odifizierten Nance Apparatur bei der
Molarendistalisierung. Fortschr Kieferorthop 1994;8:45–52.

7. Keles A, Sayinsu K. A new approach in maxillary molar dis-
talization: Intraoral bodily molar distalizer. Am J Orthod
Dentofacial Orthop 2000;117:39–48.

8. Ödman J, Lekholm U, Jemt T, Brånemark P-I, Thilander B.
Osseointegrated titanium implants: A new approach in
orthodontic treatment. Eur J Orthod 1988;10:98–105.

9. Roberts WE, Smith RK, Zilberman Y, Mozsary PG, Smith
RS. Osseous adaptation to continous loading of rigid
endosseous implants. Am J Orthod 1984;86:95–111.

10. Roberts WE, Helm FR, Marshall KJ, Gonglof RK. Rigid
endosseous implants for orthodontic and orthopedic anchor-
age. Angle Orthod 1989;59:247–256.

11. Roberts WE, Marshall KJ, Mozsary PG. Rigid endosseous
implant utilized as anchorage to protract molars and close an
atrophic extraction site. Angle Orthod 1990;60:135–152.

12. Turley PK, Kean C, Sehur J, et al. Orthodontic force appli-
cation to titanium endosseous implants. Angle Orthod
1988;58:151–162.

13. Van Roekel NB. Use of Brånemark system implants for
orthodontic anchorage: Report of a case. Int J Oral Maxillo-
fac Implants 1989;4:341–344.

14. Chen J, Chen K, Garetto LP, Roberts WE. Mechanical
response to functional and therapeutic loading of a retromo-
lar endosseous implant used for orthodontic anchorage to
mesially translate mandibular molars. Implant Dent
1995;4:246–258.

15. Melsen B, Lang NP. Biological reactions of alveolar bone to
orthodontic loading of oral implants. Clin Oral Implants Res
2001;12:144–152.

16. Linder-Aronson S, Nordenram A, Anneroth G. Titanium
implant anchorage in orthodontic treatment: An experimental
investigation in monkeys. Eur J Orthod 1990;12:414–419.

17. Ödman J, Grondahl K, Lekholm U, Thilander B. The effect
of osseointegrated implants on the dento-alveolar develop-
ment: A clinical and radiographic study in growing pigs. Eur
J Orthod 1991;13:279–286.

18. Sennerby L, Ödman J, Lekholm U, Thilander B. Tissue
reactions towards titanium implants inserted in growing
jaws: A histological study in the pig. Clin Oral Implants Res
1993;4:65–75. 

19. Smalley WM, Shapiro PA, Hohl TH, Kokich VG, Bråne-
mark P-I. Osseointegrated titanium implants for maxillofa-
cial protraction in monkeys. Am J Orthod Dentofacial
Orthop 1988;94:285–295.

20. Thilander B, Ödman J, Grondahl K, Lekholm U. Aspects on
osseointegrated implants inserted in growing jaws: A bio-
metric and radiographic study in the young pig. Eur J
Orthod 1992;14:99–109.

21. Haanaes HR, Stenvik A, Beyer-Olsen ES, Tryti T, Faehn O.
The efficacy 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;
13:287–292.

22. Ödman J, Lekholm U, Jemt T, Thilander B. Osseointe-
grated implants as orthodontic anchorage in the treatment
of partially edentulous adult patients. Eur J Orthod 1994;
16:187–201.

23. Thilander B, Ödman J, Grondahl K, Friberg B. Osseointe-
grated implants in adolescents. An alternative in replacing
missing teeth? Eur J Orthod 1994;16:84–95.

24. Higuchi KW, Slack JM. The use of titanium fixtures for
intraoral anchorage to facilitate orthodontic tooth move-
ment. Int J Oral Maxillofac Implants 1991;6:338–344.

25. Abels N, Schiel HJ, Hery-Langer G, Neugebauer J, Engel
M. Bone condensing in the placement of endosteal palatal
implants: A case report. Int J Oral Maxillofac Implants
1999;14:849–852.

26. Glatzmaier J, Wehrbein H, Diedrich P. Die Entwicklung
eines resorbierbaren Implantatsystems zur orthodontischen
Verankerung. Fortschr Kieferorthop 1995;56:175–181.

27. Triaca A, Antonini M, Wintermantel E. Ein neues Titan-
Flachschraubenimplantat zur Verankerung am anterioren
Gaumen. Inf Orthod Kieferorthop 1992;24:251–257.

28. Turley PK, Shapiro PA, Moffett BC. The loading of bio-
glass-coated aluminum oxide implants to produce sutural
expansion of the maxillary complex in the pigtail monkey
(Macaca nemestrina). Arch Oral Biol 1980;25:459–469.

29. Wehrbein H. Enossale Titanimplantate als orthodontische
Verankerungselemente. Experimentelle Untersuchungen und
klinische Anwendung. Fortschr Kieferorthop 1994;5:236–250.

30. Wehrbein H, Glatzmaier J, Mundwiller U, Diedrich P. The
Orthosystem: A new implant system for orthodontic anchor-
age in the palate. J Orofac Orthop 1996;57:142–153.

31. Keles A. Maxillary unilateral molar distilization with sliding
mechanics: A preliminary investigation. Eur J Orthod
2001;23:507–515.

32. Mombelli A, van Oosten MA, Schürch E Jr, Land NP. The
microbiota associated with successful or failing osseointe-
grated titanium implants. Oral Microbiol Immunology
1987;2:145–151.

33. Bernhart T, Vollgruber A, Gahleitner A, Dörtbudak O, Haas
R. Alternative to median region of the palate for placement
of an orthodontic implant. Clin Oral Implants Res 2000;11:
595–601.

34. Cehreli MC, Sahin S. Fabrication of a dual-purpose surgical
template for correct labiopalatal positioning of dental
implants. Int J Oral Maxillofac Implants 2000;15:278–282.

35. Higginbottom FL, Wilson TG Jr. Three-dimensional tem-
plates for placement of root-form dental implants: A techni-
cal note. Int J Oral Maxillofac Implants 1996;11:787–793.

100 Volume 17, Number 1, 2002

TOSUN ET AL

C
O

P
Y

R
IG

H
T

 ©
 2001 B

Y
 Q

U
IN

T
E

S
S

E
N

C
E

 P
U

B
LIS

H
IN

G
 C

O
, IN

C
.P

R
IN

T
IN

G
 O

F
 T

H
IS

 D
O

C
U

M
E

N
T

 IS
 R

E
S

T
R

IC
T

E
D

 TO
 P

E
R

S
O

N
A

L U
S

E
 O

N
LY.N

O
 PA

R
T

 O
F

 T
H

IS
 A

R
T

IC
LE

 M
AY

 B
E

R
E

P
R

O
D

U
C

E
D

 O
R

 T
R

A
N

S
M

IT
T

E
D

 IN
 A

N
Y

 F
O

R
M

 W
IT

H
O

U
T

 W
R

IT
T

E
N

 P
E

R
M

IS
S

IO
N

 F
R

O
M

 T
H

E
 P

U
B

LIS
H

E
R

.


