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Orthodontic Treatment of an Impacted Immature Tooth
Using C-tube as a Skeletal Anchorage : Case Reports
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——Abstract

mandatory.

Skeletal anchorage is recommended as an orthodontic treatment for an impacted immature permanent tooth.
Among these methods, C-tube is relatively safe because it is fixed to the cortical bone of interdental and the
lower part of the root with several short miniscrews, which causes less damage to the root in patients of early
permanent dentition. As it can be easily bent, the traction direction can be adjusted to favorable bone density
sites. However, patient cooperation is important and traction based on physiological force in order to gain root
and dentoalveolar tissue development in immature permanent teeth is required. Periodic follow-ups should be
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7 A oA E 2-8-whztg-o] Ao el BE X|o}
59 2AUE g8 24T F gle A7 oA Hol=
vy 23 F (miniscrew), P4 Z#°] E (miniplate), 7Y %‘%—

HE (mini implant) &} 22 24 1Yol A= 3l
I % C-tubet o4& @A (archwire) && w34 &4 1%
& (rubber elastic)& 23 A& = tube 7919 4~5
mme| A7} A - E (self-drilling) MY 23F2 23 5 3l

T titanium plate #9112 FAEH (Fig. 1). 7578 F U=
A w &l plate H¢1= X2 Ale](interdental) 9] 32 F
(cortical bone)ol &AL tube F9& 7191 Mk wle} Y
3t Ao =& A2 = Aok -8 C-tubes 2709 vy 2~
ARE D F& X2 Ao]e] FRtolut At F-9d 4
da = A (Fig. 1A, 2). FUET} & HoolE Cross-3
C-tube®t T-@ C-tube7} 282 + dom 2~4749] vy 2~
AR 3189 (Fig. 1B, 10).
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glol A9 g AAE & & AT 8~10 mme] 7! Zo] wfiF st plate F9= 5 X 2Akele] HAE oA &2 vy
o 22 £33 Ao} olFS WAl F dn wAHE B uF 23[R X2 s Tl 2 Ho] A2 &4 HFo] An
] 5= A&3s7] 4A &t ¥hdo| C-tubew A& A 74 e} 7o) ny ~3F] AR E 7FEske] by Aol

Al (mucogingival junction)ol 2F 3~4 mme] &7/} & AF 2 FHe 5 vds FA4dA C-tub e% =44 14
A Atolel WA Fe pilot drillgle] 4~5 mmel F-e vy doz A3 T wHA HAAE Al dudt A7E I

2372 a9, webA tube FHE F3 X Lol 2

o
l—ﬂ
fu

7)ol sk wlolt},

Fig. 1. Types of C-tube. (A) I-type is fixed with two short self-drilling miniscrews and is inserted in-between narrow
root areas or the labial frenum region. (B) T-type. (C) Cross-type is fixed with 3 - 4 miniscrews in low bone density
areas.

Fig. 2. Procedure of inserting I-type C-tube into the maxillary labial frenum. (A) Incision is made on the mucogingival junction area with a #15 blade after
checking the insertion site with an explorer under local anesthesia. (B) Periosteal elevator is used to detach the periosteum up to the insertion site. (C) C-
tube is inserted into the cortical bone. (D) The head of the C-tube is exposed on the attached gingiva and the plate is fastened with miniscrews. (E) After
massive irrigation, suture is performed.
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Alete] afet 3 A 1aFA7E S0 71EolA e &
sFAtH(Fig. 3B). BaA7t w7 x| 5ol 3]o)&ojoir] A 7]
¢ AXE 1= % 670 F, et 5 Al14aFA 9
= 370l Al Sl Hdel®E o o)t ApEAQl Eo
dojupA] gkol HaAoAl wAgA Qe Bars dwst
|55 A2l th(Fig. 4B).

Aopg AA Al F-2A Az glojoje] getow w4 wiH
ato] A s Aldste] jEE skt 243 A|1aTA
A #e] gio] WES F28kal brass wire 12| (hook) &
Aatdth(Fig. 5A). et 25 AA ¢} ot &S A 174 A
ole] X & Aut AA Kol & 4 mme] AN F S vl
o} [-8 C-tubeZ utility plier® 75214 B4 32 vd 3
FH WA 713 tube F-9l= FHUHE =E2AIFT. 5 mme
A7 A9d vy 237 (KLS Martin, Tuttlingen,
Germany, Jin Biomed Co., Bucheon, Korea) 2712 1%
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Fig. 3. Radiographic examination. (A) Complex odontoma and an impacted mandibular first premolar was examined underneath the

mandibular left first primary molar from the panoramic view. (B) Buccal inclination of the mandibular left first premolar was examined

from the CT taken after removing the mandibular left first primary molar and odontoma.

Fig. 4. Panoramic view of spontaneous eruption. (A) Panoramic view right after odontoma

was removed. (B) 6 months after, spontaneous eruption was examined. However, the root

of the impacted mandibular left first premolar was almost fully developed and no further

spontaneous eruption could be found.
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Fig. 5. Intraoral photos. (A) Intraoral photo right after surgical exposure of the impacted mandibular left first premolar and button attachment along with C-
tube inserted between the maxillary left canine and first premolar. (B) More than half of the crown of the mandibular left first premolar was exposed in the
oral cavity after 5 months. (C) After 8 months, fixed orthodontic appliance was applied. (D) The treatment was completed after 1 year and 5 months.
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£ 3siek AR o T2 A AL A AR ot s ol Zele A7 A% 22 el Yol hEEAR 2
SAZETAL AE AL T Bl PYA QA AL o B A2TA] CtubeS B2 2340% )83
9 fA 10 AR HH ALt B BYE NS 1A WA BAE ANS A 1249 v 22 W2 BE S
2% 03 808 40 13 A2anAel A8l DI A A8 $2 A28l A 8 A4 2260 53] 59
Aehsim A Bl 34 P AAE F 0gd BN Aok jd Hoz Anslel 2044 Wl A5 E FRAACHFig. 7, 9),

= skt (Fig. 9C).

Fig. 6. Panoramic view examination. (A) Supernumerary tooth was examined on both sides of the maxillary premolar area on the panoramic examination.
(B) Each supernumerary tooth was extracted and a button was applied on the impacted tooth. C-tube was inserted between the mandibular right second pre-
molar and mandibular right first molar.

Fig. 7. Intraoral photos. (A) 6 months after C-tube insertion. Open coil spring was used to regain space for eruption and a 3/16 " 3.5 oz rubber elastic was
applied for orthodontic traction. (B) Intraoral photo taken 12 months after the rubber elastic application. (C) The treatment was completed after 20 months.
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Fig. 8. Traction force check using a force gauge after applying a rubber elastic. After applying a 3/16 " 3.5 oz rubber elastic, (A) 15 g of traction force was
generated at mouth closing position. (B) 130 g of traction force was generated during mouth opening for normal communication.

Fig. 9. Panoramic view examination. (A) Right after the orthodontic traction beginning, (B) 6 months after (C) 12 months after (D) 20 months after start of
treatment. The maxillary right second premolar was impacted deeply due to supernumerary tooth erupted in the oral cavity after one year of traction using
C-tube as a skeletal anchorage.
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