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arious skeletal implant systems have been

proposed to reinforce orthodontic anchorage
without the need for extraoral appliances.t?
Orthodontic miniscrews or microscrews are effi-
cient, inexpensive, and simple to place and
remove.235 Since the primary means of retention
of most micro-implants is a mechanical lock
within the bone, however, and they require atight
fit to be effective, their stability depends almost
entirely on the quality and quantity of available
cortica and trabecular bone’5 In addition, the
heads of many designs of orthodontic mini-
screws tend to cause gingival irritation.

To overcome these limitations and enable
early osseointegrated skeletal fixation, we have
developed a new skeletal anchorage system
called the C-Implant.*7

Implant Design

The C-Implant is a unique titanium device
that provides absolute orthodontic anchorage,
mainly from osseointegration (Fig. 1). Each im-
plant is packaged in an aseptic vial and blister
pack (Fig. 2). It has two components:

1. A screw that measures 1.8mm in diameter and
8.5mm, 9.5mm, or 10.5mm in length. The entire
surface, except for the upper 2mm, is sandblast-
ed, large-grit, and acid-etched for optimal osseo-
integration (Fig. 3).

2. A head that measures 2.5mm in diameter and
5.35mm, 6.35mm, or 7.35mm in height. It con-

*Speedy Orthodontic Screw, Dentium, Inc., 6F Dahn-World B/D
154-11, Samsung-dong, Kangnam-gu, Seoul 135-897, Korea
www.implantium.com.
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Fig. 1 C-Implant components and screwdriver (courtesy of Dentium, Inc.).
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Fig. 2 C-Implant removed from vial with screwdriver.
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Fig. 3 Scanning electron micrographs of C-Implant
B. 500x.

1 ‘ Fig. 5 Multidirectional elastic forces applied to C-

Implant: (1) intrusion of upper first molar; (2) re-
Fig. 4 Screw body of C-Implant (right) compared traction of upper anterior teeth; (3) tipback of
to self-tapping miniscrews. lower second molar.
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Fig. 7 Closed technique for placing C-Implant.
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tains a .8mm-diameter hole located 1mm, 2mm,
or 3mm from the top of the screw.

The entire C-Implant is virtually the same
Size as a conventional miniscrew (Fig. 4). The
two-component system keeps the neck area from
fracturing during implantation and removal, and
the long span between the head and the screw
body prevents gingival irritation during ortho-
dontic retraction (Fig. 5).

Implantation and Removal

For en masse retraction, C-Implants are
usually placed in the interdental spaces between
the second premolars and first molars or the first
and second molars, using either an open (Fig. 6)
or a closed technique (Fig. 7). The implantation
procedureis as follows:

1. If the attached gingiva is insufficient and the
implant site is surrounded by mucosa, make an
incision.

2. Drill to the appropriate depth using a low-
speed handpiece under copiousirrigation with an
isotonic saline solution. A drill speed of 1,000-

1,500rpm and pressure of 10-15Ncm produce the
best results. The 1.3mm- or 1.5mm-diameter
guide drill* is especialy helpful when drilling
through cortical bone.

3. Screw the body of the implant clockwise into
the prepared site under constant irrigation with
sterile water or saline solution. Suture if needed.
4. Attach the head to the screw body using the
supplied instrument, either immediately after
insertion or six to eight weeks later (Fig. 8).
Immediate loading is possible in areas of dense
bone where stability isassured. In any case, how-
ever, the stability of the C-Implant should be
confirmed four weeks after placement.

To remove the C-Implant, after disassem-
bling the head from the screw, rotate the screw
out counterclockwise with the screwdriver (Fig.
9). If the implant is too hard to remove with the
screwdriver, an orthodontic heavy-wire plier can
be used. The soft tissue will heal within a few

days.

*Dentium, Inc., 6F Dahn-World B/D 154-11, Samsung-dong,
Kangnam-gu, Seoul 135-897, Korea; www.implantium.com.

Fig. 9 Removal of C-Implant head with plier, followed by reverse turn of screw with screwdriver.
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Fig. 10 Case 1. 51-year-old female patient with lip protrusion and missing molars before treatment.

Fig. 11 Case 1. Patient after four months of en masse maxillary retraction using C-Implant anchorage.
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Case 1

In this case, C-Implants were used for sta-
tionary anchorage during en masse retraction of
the maxillary teeth. A 51-year-old female pre-
sented with the complaints of lip protrusion and
missing upper and lower molars (Fig. 10). She
requested orthodontic treatment followed by
prosthetic replacements for a better esthetic
appearance.

The treatment objectives were to reduce the
overjet and overbite and improve interdigitation.
En masse retraction of the upper dentition by
conventional orthodontic means was impossible
because of the lack of anchor teeth.

The patient also had an osteoporotic condi-
tion, which meant that a miniscrew or micro-
screw could loosen or even fall out during ortho-
dontic treatment. Therefore, we decided to place
two C-Implants (1.8mm in diameter, 8.5mm
long) in the maxillary posterior regions. The
implants were not |oaded until eight weeks after
placement.

After four months of en masse retraction,
the patient showed an improved anterior overjet
and interdigitation (Fig. 11).

Case 2

C-Implants can aso be used for maxillary
molar distalization. A 20-year-old female with a
Class |1 malocclusion asked for correction of her
dental midline (Fig. 12). The treatment objective
was to distalize the upper dentition differentially

while maintaining facial balance.

The upper right second molar and left third
molar were extracted. The patient declined to use
an extraoral appliance, so we decided to place C-
Implants (1.8mm in diameter, 8.5mm long) in the
interdental spaces between the upper right sec-
ond premolars and first molars. The implants
were not loaded until six weeks after placement.

An .017" x .022" sectional archwire and an
.018" x .025" stainless steel dliding jig were used
to distalize the upper right molars (Fig. 13). In 13
months of treatment, the patient showed a sub-
stantial improvement (Fig. 14).

Discussion

The application of prosthetic dental im-
plants for orthodontic anchorage has expanded
the biomechanical and clinical scope of ortho-
dontic treatment.814 Nevertheless, their size,
cost, lengthy osseointegration period, limited
availability of implant sites, and relatively inva-
sive placement procedure have limited their use-
fulness.t7

The C-Implant is based on the design of
conventional osseointegrated implants, but like
micro-implant systems, can be used in many
orthodontic situations that require immediate
loading. The threaded design has been found by
Randow and colleagues to allow better mechani-
cal retention and transfer of compressive
forces.’s It minimizes micromotion of the
implant and improves initia stability—the prin-

Fig. 12 Case 2. 20-year-old female patient with Class Il malocclusion before treatment.
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Fig. 13 Case 2. A. One month after placement of sliding jig for distalization of upper right molars. B. Two
months after placement of sliding jig. C. En masse retraction of maxillary incisors. D. After retraction.

Fig. 14 Case 2. Patient after 13 months of treatment, before removal of C-Implants.

cipa requirement for immediate loading. In
addition, the roughened screw surface has been
associated by Trisi and colleagues with a signifi-
cant increase in bone-implant contact.6

The small size, two-part design, efficiency,
and low cost of the C-Implant make it applicable
in various types of cases, as shown here. The
groove in the screw head allows the patient to
easily attach intermaxillary elastics, so that the
clinician can control the direction of force with-
out using soldered extensions or hooks.

Applied forces can range from 50-200g,

484

depending on the quality of bone and the ortho-
dontic movement desired.t Asikainen and col-
leagues showed in an anima experiment that
titanium implants could resist lateral forces of
250-350g without losing osseointegration over a
three-month loading period.t” De Pauw and col-
leagues used titanium implants as anchorage for
orthopedic force application.’® Kyung and col-
leagues stated that even smaller 1.2mm and
1.3mm micro-implants could withstand as much
as 450qg of force.s

Osseointegration has been defined by
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Branemark as a direct structural and functional
connection between living bone and the surface
of a load-carrying implant.2® Roberts and col-
leagues demonstrated that three to four months
of healing is adequate for sufficient mature,
lamellar bone to form adjacent to an implant.2 It
should be noted, however, that implants placed in
different locations require different healing peri-
ods. Therefore, clinicians should use C-Implants
mainly in areas of dense bone where mechanical
stability can be expected.2

Histological anima data from Romanos
and colleagues showed no adverse effects of
immediate loading in either the osseointegration
process or the bone morphology around the fix-
tures.2 Although one could speculate that im-
mediate loading of dental implants might accel-
erate bone formation, it is important to add that
primary stability is essential for this process to
occur.2>28

Lee and Chung investigated the effect of
early loading on the osseointegration of a C-
Implant prototype and on the healing of the im-
paired bone at the implant site after removal®
(Fig. 15). They found no difference between
immediately loaded implants and unloaded
implants. After the four-week healing period,
early loading did not slow the progress of osseo-
integration.

Gapski and colleagues strongly recom-
mended following the standard two-stage proto-
col, perhaps alowing even longer healing peri-
ods, in patients with compromising systemic dis-
eases such as diabetes, osteoporosis, osteopenia,
and hyperparathyroidism, as well as in smokers
and in patients undergoing radiation therapy in
the oral cavity.?! Because diseases that directly
affect bone metabolism can significantly influ-
ence implant wound healing, C-Implants should
not be loaded in these patients until osseointe-
gration is complete.

Conclusion

C-Implants can produce skeletal anchorage
in awide range of clinical applications, even in
patients with systemic diseases. Further research

VOLUME XXXVIII NUMBER 9

Fig. 15 Photomicrograph of tissue surrounding C-
Implant in dog maxilla. Mature lamellar bone has
covered most of screw thread (reprinted by per-
mission°).

is needed to establish the optimal combination of
osseointegration and mechanical retention for
various orthodontic and orthopedic force appli-
cations and treatment mechanics.

REFERENCES

1. Umemori, M.; Sugawara, J.; Mitani, H.; Nagasaka, H.; and
Kawamura, H.: Skeletal anchorage system for open-bite cor-
rection, Am. J. Orthod. 115:166-174, 1999.

2. Costa, A.; Raffaini, M.; and Melsen, B.: Microscrews as ortho-
dontic anchorage: A preliminary report, Int. J. Adult. Orthod.
Orthog. Surg. 13:201-209, 1998.

3. Kanomi, R.: Mini-implant for orthodontic anchorage, J. Clin.
Orthod. 31:763-767, 1997.

4. Chung, K.R.; Kim, Y.S;; Linton, JL.; and Lee, Y.J.: The mini-
plate with tube for skeletal anchorage, J. Clin. Orthod. 36:407-
412, 2002.

5. Kyung, H.M.; Park, H.S; Bae, SM.; Sung, JH.; and Kim, |.B.:
Development of orthodontic micro-implants for intraoral
anchorage, J. Clin. Orthod. 37:321-328, 2003.

6. Maino, B.G.; Bednar, J.; Pagin, P; and Mura, P.: The Spider
Screw for skeletal anchorage, J. Clin. Orthod. 37:90-97, 2003.

7. Chung, K.R.: C-Implant, in Text Book of Speedy Orthodontics,
ed. K.R. Chung, Jeesung, Seoul, Korea, 2001, pp. 99-113.

8. Arbuckle, G.R.; Nelson, C.L.; and Roberts, W.E.: Osseo-
integrated implants and orthodontics, Oral. Maxillofac. Surg.
Clin. N. Am. 3:903-919, 1991.

9. Roberts, W.E.; Smith, R.K.; Zilberman, Y.; Mozsary, PG.; and
Smith R.S.: Osseous adaptation to continuous loading of rigid
endosseous implants, Am. J. Orthod. 86:95-111, 1984.

10. Odman, J.; Lekholm, U.; Jemt, T.; and Thilander, B.: Osseo-
integrated implants as orthodontic anchorage in the treatment
of partially edentulous adult patients, Eur. J. Orthod. 16:187-
201, 1994.

11. Saito, S.; Sugimoto, N.; Morohashi, T.; Ozek, M.; Kurabaya-
shi, H.; Sano, T.; Shimizu, H.; Imai, S.; Shiba, A.; Yamada, S.;
and Shibasaki, Y.: Basic animal study of endosseous titanium

485



The C-Orthodontic Micro-Implant

12.

13.

14.

15.

16.

17.

18.

19.

20.

implants as anchors for orthodontic tooth movement, in Bio-
logical Mechanisms of Tooth Eruption, Resorption and Re-
placement by Implants, ed. Z. Davidovitch and J. Mah, Harvard
Society for the Advancement of Orthodontics, Boston, 1998,
pp. 505-512.

Roberts, W.E.; Nelson, C.L.; and Goodacre, C.J.: Rigid implant
anchorage to close a mandibular first molar extraction site, J.
Clin. Orthod. 28:693-704, 1994.

Bantleon, H.P; Wehrbein, H.; and Baier, C.: Dental implants as
anchoring units in orthodontics, in Biological Mechanisms of
Tooth Eruption, Resorption and Replacement by Implants, ed.
Z. Davidovitch and J. Mah, Harvard Society for the Advance-
ment of Orthodontics, Boston, 1998, pp. 521-530.

Wehrbein, H. and Diedrich, P.: Endosseous titanium implants
during and after orthodontic load—An experimental study in
the dog, Clin. Oral Implants Res. 4:76-82, 1993.

Randow, K.; Ericsson, |.; Nilner, K.; Petersson, A.; and Glantz,
PO.: Immediate functional loading of Brénemark dental
implants: An 18-month clinical follow-up study, Clin. Oral
Implants Res. 10:8-15, 1999.

Trisi, P; Rao, W.; and Rebaudi, A.: A histometric comparison
of smooth and rough titanium implants in human low-density
jawbone, Int. J. Oral Maxillofac. Implants 14:689-698, 1999.
Asikainen, P; Klemetti, E.; Vuillemin, T.; Sutter, F; Rainio, V.;
and Kotilainen, R.: Titanium implants and lateral forces: An
experimental study with sheep, Clin. Oral Implants Res. 8:465-
468, 1997.

De Pauw, G.A.M.; Dermaut, L.; De Bruyn, H.; and Johansson,
C.: Stahility of implants as anchorage for orthopedic traction,
Angle Orthod. 69:401-406, 1999.

Branemark, Pl.: Osseointegration and its experimental back-
ground, J. Prosth. Dent. 50:399-410, 1983.

Roberts, W.E.; Smith, R.K.; Zilberman, Y.; Mozsary, PG.; and
Smith, R.S.: Osseous adaptation to continuous loading of rigid
endosseous implants, Am. J. Orthod. 86:95-111, 1984.

486

21

22.

23.

24.

25.

26.

21.

28.

29.

Gapski, R.; Wang, H.L.; Mascarenhas, P; and Lang, N.P: Cri-
tical review of immediate loading, Clin. Oral Implants Res.
14:515-527, 2003.

Romanos, G.; Toh, C.G.; Siar, C.H.; Swaminathan, D.; Ong,
A.H.; Donath, K.; Yaacob, H.; and Nentwig, G.H.: Peri-implant
bone reactions to immediately loaded implants: An experimen-
tal study in monkeys, J. Period. 72:506-511, 2001.

Chaushu, G.; Chaushu, S.; Tzohar, A.; and Dayan, D.: Imme-
diate loading of single-tooth implants. Immediate versus non-
immediate implantation. A clinical report, Int. J. Oral Maxillo-
fac. Implants 16:267-272, 2001.

Kawahara, H.; Kawahara, D.; Hayakawa, M.; Tamal, Y.; Kure-
moto, T.; and Matsuda, S.: Osseointegration under immediate
loading: Biomechanical stress-strain and bone formation-
resorption, Implant Dent. 12:61-68, 2003.

Wehrbein, H.; Glatzmaier, J.; and Yildirim, M.: Orthodontic
anchorage capacity of short titanium screw implants in the
maxilla: An experimental study in the dog, Clin. Oral Implants
Res. 8:131-141, 1997.

Tarnow, D.P; Emtiaz, S.; and Classi, A.: Immediate loading of
threaded implants at stage 1 surgery in edentulous arches: Ten
consecutive case reports with 1- to 5-year data, Int. J. Ora
Maxillofac. Implants 12:319-324, 1997.

Sagara, M.; Akagawa, Y.; Nikai, H.; and Tsuru, H.: The effects
of early occlusal loading on one-stage titanium alloy implants
in beagle dogs: A pilot study, J. Prosth. Dent. 69:281-288,
1993.

Degidi, M. and Piattelli, A.: Immediate functional and non-
functional loading of dental implants: A 2- to 60-month follow-
up study of 646 titanium implants, J. Periodontol. 74:225-241,
2003.

Lee, S.J. and Chung, K.R.: The effect of early loading on the
direct bone-to-implant surface contact of the orthodontic
osseointegrated titanium implant, Kor. J. Orthod. 31:173-185,
2001.

JCO/SEPTEMBER 2004



