
Angle Orthodontist, Vol 77, No 1, 2007155DOI: 10.2319/020106-35

Case Report

Unusual Extraction Treatment in Class II division 1 Using
C-Orthodontic Mini-Implants

Kyu-Rhim Chunga; Jae-Hee Chob; Seong-Hun Kimc; Yoon-Ah Kookd; Mauro Cozzanie

Abstract: This paper describes the treatment of a female patient, aged 23 years and 5 months,
with a Class II division 1 malocclusion, who showed severe anterior protrusion and lower anterior
crowding. Specially-designed orthodontic mini-implants were placed bilaterally in the interdental
space between both the upper and the lower posterior teeth. Both lower first molars showed
severe apical lesions. Therefore, the treatment plan consisted of extraction of both upper first
premolars and lower first molars, en masse retraction of the upper six anterior teeth, lower anterior
alignment, and protraction of all the lower molars. C-implants� were used as substitutes for max-
illary posterior anchorage teeth during anterior retraction and as hooks for mandibular molar pro-
traction. The correct overbite and overjet were obtained by intruding and retracting the upper six
anterior teeth into their proper positions. The dentition was detailed using conventional orthodontic
appliances. The upper C-implants contributed to an improvement in facial balance, and the lower
C-implants made it possible to protract the lower second and third molars with less effect on the
axis of the lower anterior teeth. The active treatment period was 29 months and the patient’s teeth
continued to be stable 11 months after debonding.

Key Words: Osseointegration; En masse retraction; Class II malocclusion; Mini-implant; Molar
protraction

INTRODUCTION

Class II malocclusion has conventionally been cor-
rected by means of intermaxillary elastics and head-
gear, both of which demand patient compliance.1 With-
out adequate patient compliance, Class II molar and
canine relationships are not corrected.2 Intraoral skel-
etal anchorage provides absolute anchorage, elimi-
nates the need for patient cooperation and anchorage
preparation, and gets predictable treatment results
more rapidly.3–5 The orthodontic mini-implant has the
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advantages of low cost, easy placement and removal,
and small size, and it can be implanted in any location
in the oral cavity.6–10 When treating a Class II division
1 anterior protrusion case that requires moderate low-
er anchorage, temporary anchorage devices are used
as a nonextraction method, and distalization can be
achieved in the lower posterior teeth.11

Recently, sandblasted, large-grit, acid-etched (SLA)
surface-treated orthodontic mini-implants (C-im-
plants�; Cimplant Co, Seoul, Korea), which utilize os-
seointegration as the main source of retention, were
introduced (Figure 1A).10,12,13 The screw part of the C-
implant is designed to endure heavy forces, and the
head part, which has a 0.032-inch-diameter hole, is
designed to accommodate arch wires for anterior re-
traction.14 Therefore, the number of teeth employed for
leveling is reduced, preventing damage caused by
prolonged wearing of appliances. Upper posterior C-
implants also can be used as hooks for intermaxillary
elastics to retract the lower dentition.

Conventional mini-implants that are self-drilling and
have a machine surface can hardly withstand the dy-
namic force from Class III intermaxillary elastics.15 The
force from the elastics is dynamic because the open-
ing and closing of the jaw shifts the amount and di-
rection of force.
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Figure 1. Schematic illustrations. (A) C-implant�. (B) C-implant–dependent en masse retraction mechanics for treatment of Class II division 1
malocclusion and lower molar protraction.

Figure 2. Pretreatment extraoral photographs.

This case report documents a new approach for
Class II division 1 malocclusion with hopeless teeth
using C-implants. The treatment employs en masse
retraction of the anterior teeth while avoiding the ex-
tension of unnecessary orthodontic appliances to pos-
terior segments during the retraction period.16 This al-
ternative approach uses partially osseointegrated
mini-implants that can endure multidirectional heavy
forces even while they support the orthodontic arch
wires.

CASE REPORT

Pretreatment Evaluation

A female aged 23 years and 5 months presented
with a chief complaint of lip protrusion and a desire for
a more esthetic smile. There was no remarkable med-

ical history, and temporomandibular joint function was
normal. The pretreatment facial photographs revealed
the facial characteristics typical of a Class II anterior
protrusion patient, with a short anterior facial height, a
deep labiomental sulcus, a prominent upper and lower
lip, a convex profile, and hypermentalis activity with
closed lips (Figure 2). The pretreatment study models
demonstrate bilateral Class II molar and canine rela-
tionships, a flat occlusal plane, severely protruded up-
per incisors, and slightly procumbent lower incisors
(Figure 3). Both dental midlines coincided with the fa-
cial midline.

A panoramic radiograph revealed seriously compro-
mised mandibular first molars, and the left lower third
molar was tipped mesially (Figure 12A). The cepha-
lometric analysis showed a skeletal Class II relation-
ship (ANB angle, 7�) with a normal mandibular plane
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Figure 3. Pretreatment study models.

angle (FMA, 26�) and protrusive incisors (interincisal
angle, 95�; maxillary incisor to NA angle, 37.5�; max-
illary incisor to NA distance, 12 mm; mandibular incisor
to NA angle, 40�; mandibular incisor to NB distance,
12 mm; Figure 4; Table 1).

Treatment Plan

The malocclusion was diagnosed as a Class II with
anterior protrusion and mild lower anterior crowding.
The patient requested full retraction of the upper and
lower anterior teeth using the first premolar extraction
spaces. However, the intraoral clinical examination re-
vealed an abscess on the right lower first molar and
secondary caries on the left first molar. The treatment
objectives were to extract two upper first premolars
and two mandibular teeth, retract the anterior teeth,
improve the interincisal angle, decrease the lip protru-
sion, achieve a bilateral Class I canine occlusion, and
improve the facial balance.

First, a treatment plan involving headgear for maxi-
mum anchorage was offered, but the patient declined
this treatment option. Two alternatives, both involving
en masse retraction of upper dentition with mini-im-
plants, were presented: (1) use conventional mini-im-
plants as direct or indirect anchorage to reinforce the
bonded or banded posterior anchorage teeth during
anterior retraction, or (2) use specially-designed ortho-

dontic mini-implants (C-implants) as independent ap-
pliances for anterior retraction without the assistance
of bonded or banded posterior anchorage teeth.

Also, three treatment approaches involving correc-
tion of the lower dentition were presented: (1) extract
both the lower first premolars with moderate anchor-
age treatment and do the necessary restorative treat-
ment on the lower first molars; (2) distalize a nonex-
traction mandibular dentition using intermaxillary elas-
tics; or (3) extract the compromised mandibular first
molars, retract the lower anterior dentition to the nor-
mal range, and protract both the second and third mo-
lars using lower C-implants.

A treatment plan combining the second approach for
en masse retraction in the maxillary arch and the third
approach in the mandibular arch was selected (Figure
1B). This plan allowed maximum retraction of upper
anterior teeth without affecting the molar occlusal re-
lationship and minimized adverse periodontal effects.
After en masse retraction of the upper and lower an-
terior teeth, full fixed appliances would be used to fin-
ish the orthodontic treatment. However, both the lower
second molars and the third molars showed under-
developed shapes in the panoramic radiograph.
Therefore, the patient accepted the plan of additional
restorative treatment on the lower posterior teeth after
orthodontic treatment for better occlusal relationships.
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Figure 4. Pretreatment cephalometric radiograph.

Treatment Progress

Treatment was initiated with the placement of upper
C-implants in the maxilla and leveling of the lower an-
terior dentition. Two C-implants (1.8 mm in diameter
and 8.5 mm in length) were implanted on the upper
alveolar bone between the maxillary second premolar
and the first molar. The maxillary first premolars were
removed to create space for the intrusion and retrac-
tion of the maxillary anterior teeth, and the compro-
mised lower first molars were extracted.

After a 4-week healing period, en masse retraction
was started on the upper anterior dentition with the
insertion of a 0.016 � 0.022-inch stainless steel utility
arch wire in the C-implants. In the maxillary arch, 3/
16-inch, 3.5-oz Class I elastics were used between the

canines and the C-implants. and 1/4-inch, 3.5-oz
Class I elastics between the soldered hook of the arch
wire and the C-implants (Figure 5A through C). Gin-
gival recession on the lower anterior teeth was shown
during leveling and aligning.

Two additional C-implants were placed on the lower
alveolar bone between the lower first premolars and
the second premolars 6 months after beginning active
orthodontic treatment. Seven months after the start of
active orthodontic treatment, dental crowding and se-
vere protrusion of the lower dentition were almost re-
solved (Figure 5D through F). Even though the above
problems were improved using the lower extraction
space, the remaining extraction space for molar pro-
traction was too large for maintaining the long axes of
the lower incisors. Therefore, lower molar protraction
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Figure 5. Progress intraoral photographs. (A–C) En masse retraction of 6 anterior teeth with 0.016 � 0.022-inch stainless steel utility arch
wire with soldered hook inserted in the C-implant� hole and Class I elastics were placed between the extended wire of the hole, the cuspid
bracket, and the soldered hook. (D–F) Two C-implants were placed additionally in the alveolus between lower first bicuspid and second bicuspid,
and NiTi closed-coil springs were applied between the extended hook of buccal tube of lower second molars and the holes of C-implants for
molar protraction. (G–I) Upper and lower conventional orthodontic treatment used for finishing. Protraction of both lower second molars was
completed and leveling of the lower third molar was performed. Upper C-implants were removed during this stage.

was applied by means of nickel titanium (NiTi) closed-
coil springs (Jinsung Co, Seoul, Korea). Each spring
exerted 100 g of force from the neck of the C-implant
to the hooks on the lower second molar tubes. The
mesial tipping on the second molars was controlled by
sliding mechanics on a rectangular arch wire. After 12
months of en masse retraction of the maxillary anterior
dentition, the dentition was fully bonded and detailed.
The upper two C-implants were used as auxiliaries for
intrusion of extruded upper first molars and residual
space closure for 4 months.

The upper C-implants were removed after 16
months of treatment. After the implant site was anes-
thetized topically, the head from the screw was re-
moved using the tip of the explorer and rotated coun-
terclockwise using the screwdriver. The soft tissue
healed within a few days. Even though osteointegra-

tion is part of the anchorage with a C-implant, a two-
component design of the head part and screw part
prevents the fracture of an implant during the removal
procedure.

The protraction of the mandibular molars required
22 months. The molars moved forward approximately
10 mm, and space closure was achieved by bodily
movement of the second molars with no additional re-
traction of the lower incisors (Figures 5G through I and
12B, C). The lower third molars were protracted and
uprighted simultaneously.

The active treatment period with fixed appliances
lasted 29 months. Retention was provided by upper
and lower lingual fixed-type retainers and wraparound
retainers during the night. The changes of the maxil-
lary dentition during the treatment period are shown in
Figure 6.
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Figure 6. Occlusal changes during C-implant–dependent en masse retraction period. (A) July 4, 2002. (B) August 5, 2002. (C) October 31,
2002. (D) February 20, 2003.

Figure 7. Posttreatment extraoral photographs.
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Figure 8. Posttreatment intraoral photographs.

Figure 9. Posttreatment study models.



162 CHUNG, CHO, KIM, KOOK, COZZANI

Angle Orthodontist, Vol 77, No 1, 2007

Figure 10. Posttreatment cephalometric radiograph.

DISCUSSION

The posttreatment facial photographs showed an
improvement in the facial esthetics, and the incisors
were no longer procumbent (Figure 7). After treatment,
a Class I canine relationship (not solid in the left side)
and a full Class II molar relationship, plus coincidence
of the facial and dental midlines, improved overjet and
overbite, corrected tooth position, and proper align-
ment were achieved. However, some malalignment in
the mandibular molar regions and an overcorrection in
the right second molar inclination were present (Fig-
ures 8 and 9). Both upper third molars were not well
aligned because they were not included in the treat-
ment plan.

Cephalometric analysis (Figure 10; Table 1) showed
maintenance of the FMA. The occlusal plane de-

creased a little after treatment because of the intrusion
of the maxillary anterior teeth. The maxillary incisors
were retracted. The ANB decreased during treatment
and the mandibular incisors were uprighted and re-
tracted. The lips were competent in repose and the
interincisal angle was improved to a normal range. The
posterior facial height/anterior facial height ratio
changed a little after treatment. Even though the upper
posterior teeth were not used as anchorage during en
masse retraction, a slight mesial movement of the
maxillary molars was observed on the cephalometric
superimposition (Figure 11). Although excessive an-
chorage loss is considered to be negative in conven-
tional treatments, minimal physiologic drifting may be
positive for the closure of extraction spaces.

The panoramic radiographs showed that root par-
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Figure 11. Superimpositions of lateral cephalograms: pretreatment (solid line) to posttreatment (dotted line).

Figure 12. Panoramic radiographs. (A) Pretreatment. (B) During en masse retraction period. Lower molars protraction began. (C) After en
masse retraction: lower second molar protraction was almost completed and third molar uprighting and protraction were performed. (D) Post-
treatment.
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Table 1. Cephalometric Surveya

Average
(Female) Pretreatment Posttreatment

SNA (�)
SNB (�)
ANB (�)
PFH/AFH (%)
SN-OP (�)

81.6
79.2
2.4

85.1/127.4 (66.8%)
17.9

87
80
7

92/132 (69.7%)
16

85.5
80
5.5

93/133 (69.9%)
15

FH-UI (�)
FMA (�)
IMPA (�)
FMIA (�)
UL-E plane (mm)

116.0
24.3
95.9
59.8

�0.9

130
26

109
45
3.5

109
26

101
53

�2
LL-E plane (mm)
Interincisal angle (�)
Mx 1 to NA (mm)
Mx 1 to NA (�)
Mn 1 to NB (mm)
Mn 1 to NB (�)
SN to PP (�)

0.6
123.8

7.3
25.3
7.9

28.4
10.2

4.5
95.5
12
37.5
12
40
7

0
124

2
18
9

32
7

a Korea J Orthod. 1997 (suppl).

Figure 13. Eleven-month postretention intraoral photographs.

allelism had been attained, and there were no side
effects such as root resorption. Sequential protraction
of the lower second molars and uprighting of the man-
dibular third molars were present (Figure 12D). The
patient was pleased with the final treatment result. The
treatment result was acceptable even though the pro-
tracted mandibular molars were not aligned well be-
cause of their malformed shape. After 11 months, the
treatment results were still maintained (Figure 13), but

the patient elected not to undergo the restorative treat-
ment on the underdeveloped lower molars.

Oyonarte et al17,18 reported that loaded, porous-sur-
faced implants had significantly higher marginal bone
levels and greater bone-to-implant contact and
showed higher resistance to orthodontic loading than
did machine-threaded implants. Unlike the convention-
al machined mini-screws, the SLA surface-treated re-
tention portion of the C-implant shows a higher os-
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seointegration potential, and is better able to resist the
rotational tendency of heavy dynamic loads and to
control three-dimensional tooth movement.11,14

In the treatment of Class II division 1 malocclusion,
the required space in the lower arch is usually small
enough so that no extractions are necessary.11 With
nonextraction treatment, the lower teeth can be
aligned and leveled, which was relevant to the position
of the lower incisors and point B. Therefore, if C-im-
plants are placed on the posterior maxilla, Class III
intermaxillary elastics can be used to successfully dis-
talize the lower dentition. However, in cases with se-
verely defective lower first molars such as this patient,
this tooth can be extracted for the sake of the adjacent
teeth and alveolar bone. Still, it is not easy to close
the approximately 13-mm lower first molar extraction
space with minimal retraction of the lower anteriors.

This patient showed lower third molar underdevel-
opment, and the lower left third molar in particular had
a tendency to become horizontally impacted. The res-
toration of the remaining space of the lower first molar
after treatment using prosthetic implants was recom-
mended, but the patient preferred to protract the sec-
ond and third molars and have restorative treatment
on them.

There have been several reports on protracting the
lower posterior teeth using mini-implants.19,20 Kyung et
al19 showed the use of lingual microscrews to protract
mandibular second molars. However, lingually placed
mini-screws may cause discomfort because of chronic
inflammation around the microscrew sites and restrict-
ed tongue movement. Giancotti et al20 used mini-
screws placed distally to the second premolar for mo-
lar protraction. However, the mini-screws were re-
moved during space closure (before the space was
completely closed) because of their proximity to the
second premolar, which did not permit total space clo-
sure.

In this case, the protraction of mandibular molars
was achieved without any detrimental effect on facial
balance. Two C-implants were placed in the buccal
cortical bone of the mandibular arch to achieve the
protraction of mandibular second and third molars af-
ter the extraction of first molars. The minimal variation
in incisor position and the extensive molar protraction
confirmed the excellent anchorage control provided by
these mini-implants.

Even though the buccal alveolar bone available for
placement of the C-implant is commonly placed in the
mobile mucosa and shows the curvature of the man-
dibular arch, the unique two-component design and
the long neck of the C-implant make it possible to pre-
vent soft tissue coverage. In this case, plaque accu-
mulation in the upper posterior dentition was prevent-
ed and posterior periodontal treatment was performed

simultaneously with orthodontic treatment, resulting in
better periodontal health.

The period for molar protraction was relatively long.
After 7 months of en masse retraction, the C-implant
inserted between the lower first premolar and the sec-
ond premolar was used to protract the lower second
molar and the third molar for 22 months. However, the
upper C-implants were removed after 16 months of
treatment.

The mandibular third molars showed underdevel-
opment, and, in particular, the lower left third molar
showed a tendency to become impacted horizontally.
During the protraction of the lower second molar, the
third molar drifted spontaneously forward. Afterwards,
a fixed appliance was bonded and leveling was per-
formed.

However, the posterior teeth were rotated, arch form
in this area was slightly deformed, and the posterior
occlusion was not well finished, with the posterior teeth
not in contact on the right side (Figure 9). The planned
restorative treatment of the malformed lower posterior
teeth would have improved the occlusal relationship
and stability during the retention period. Because the
patient did not undergo the restorative treatment be-
cause of her personal circumstances, the alignment of
the lower dentition is not ideal. However, the intercus-
pation with the corresponding upper dentition was ac-
ceptable. This occlusal relationship was maintained af-
ter 11 months of retention.

CONCLUSIONS

• The C-implant was able to withstand multidirectional
heavy forces required for this patient’s treatment. Its
unique two-component design and long neck helped
avoid soft tissue irritation.
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