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OFREIE Al FH d2E=20 ZEl=
252 9o oot X8 oElE ¥E = ULk
DRSO Y 0FI9| 0iR 2| £ sjojATE
OF22| bur Lt diamond point & 0|23l A & Al
S 4+ YUCh OBl O TN W
HEf Q| diamond point = ZHE [ME7FK| 23|
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ag 70 ugWRol YEE oiE O
= 2238 HERO| bur L} point & 0|3t=
0| ELt

aE

olgez XZF =g 50 HHE
AN 12 dgds ® MR HdHEYUCL +=
=2 XNEF =55 A5 fsiME X225
Orzlel A2l & Sl LE0| x| == dof ohrt
XBF etso| A #HO| grinding & Sof
& 2t SMsts A0l Lot 02 2%
AgO|Lt 7 o242 1p o siEst= oteel
Aot HAl =X=S0| FolE 7|2 00F ettt
Faeh =22 XNEF 5 @ gAY #5852
lohA  CHEFAZOROlE  EFe0HROlE
AoPHol OpF2[apdEs & oo ot A
71osioF & FEOIC X|F&E ST #5852
CHE E2 +SXz4U Katsdo| vlsi EA
OlARXlE FEOIX[T, &Ate| M2|l= Bz O3
42 220N AlEStE AYS d4stH 22
42 X 2= Otz 0|2t dZrotrt
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How to use dentin adhesive

Z3|thstm X|atcst X|of EESH md
RS
dentist96@khu.ac.kr

e Meerbeek et al. 2003). &+ Zntof| =M,
KTl ARSI HAFSS OjS Crosl AHel Mg dio| 7tHS] HF A 220t
Ct. QIARE AFR3t= etch-and-rinse ™&HA|, QI -

A2 AR EIX| = self-etch ™M&EHA|, O2|10 7¢ MPa o

T Z 2o SAIE HE(universal) YATHEX| B

2 HES0| Rp7|Pte] HHES YHLD Ut o .

X|2 of MEALE A7 HE=2 HEE £ : ) I ”ll
NZIZLE 0|2 olstol M7= Chys i\ | II "
complication2 X433 & £ Qe BHES L) Trme E-S'EZM;.;Q%BVE;:;ZD.Em,Ews
=X|= Urh 22 o|ai HEL X|toAt A ZAGHE A Y 2 ALt (A D).

AR SES D sf Ao & 2R S0|ct ChY Q3 1 ChESH X|THE HAK|O| Bt ZE
o AN EC HEEE AHETD 0|F 0|83}

O O OPM MOl MAS 0|2 £ 9l uiH X8 HEH= X H N2| o] m2t 3A 2
OS5t e Z4o|ct

=22

xjelsto "HArol2tE JHgol =YE o=

ro rr -

= = = AN
Meerbeek S 2003H2| A0 A CHESH Xt
g FEF ZE ZEE ENHACH (Van

2 X2t FEAHMESO0| AZHERA1, Z 20
=5 XAStolM "HE 242 S A
Ho| 271538l x&7|9| 3 step etch-and-
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Etch-and-rinse ™&HK|o] 4R, & MO 35-37%
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TEM of One-Up Bond F (Tokuyama)

& 6. 1-step self-etch HEHA| Q| Bt E &
0} & TEM AT

HEBo| Edl= ollgst EHME ALY 8%

Ol = Zldsts EAXQl S0[Ct of2{ot o4t

=32 UWelg B 29 =4 (matrix

metalloproteinase)0f| 9|3 QL Oo{LtH,

chlorhexidineO|L} benzalkonium chloride X| %}

£ M8t ojter = UCHL HEH L olF &
g 2T AtoloilAM Xt (incompatibility) 9
7L Ee = UACE Oj= ™A Rl 4
g ©HEM7E oF B 2T benzoyl
peroxide?t HXA BHE3}0], free radical HHE

Moo zm dstA ot (3™ 7).

WHAT WILL SPOIL FREE RADICAL GENERATION?

(Basc-Lowls)
e AL E L + | Ar 37 Amine |5 Free Radical
e
b,
A

Acid(H*)+:Base —————» H-B‘ase
(LEWIS) (QUATERNARY)

“+ |Ar4* Amine | —> No Free Radical

=T A (/%=1

A A et olF Sg T Atolof
N 4ot d

o
X3yl 7|

I'|I'

Ol oilgst?| <3l 1) pH7t 3 0|2l

A2, 2) dual-cure activatorQ| A8

SRl

, 3) tertiary

amineO| ZHL|X| 2 0|F S 2Tl A&
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Z 20 EAIE HE FEAN= SHLe MELE
etch-and-rinse 3 self-etchE MEHMOZ AlE

O 7tsdtct theEel ¥ME H& M= self-etch
model| S @Io L EHEA QI 10-MDPE

—_

H
fo

sksl1 QI 10-MDP=
9| calcium 0|21} HIE23
HNote HoR UM 9o
HdS d2AZ

(Yoshida et al. 2012).
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o & g2 0E = AS 2 ot M
Mol Mg A2 XEH2 2 HE5H0 Hit Lt
o Yy AIE P2 4 UL Aol
A
112l 9. Agitation®| SE0f 2 HirS L9
HSE LIELH TEM ALZI Chersoni S, Suppa P Grandini S, Goracci C,
Monticelli F, Yiu C, Huang C, Prati C, Breschi L,
FRINE= &0 S2(solvent evaporation) b7 Ferrari M et al. 2004. In vivo and in vitro
o|ct HAtM el = Z+=H 2l J&0[X|8 X permeability of one-step self-etch adhesives.
2 S0|= HASOM &AXS| HAH &= 70| Journal of dental research. 83(6):459-464.
Ct. eMd™Moz H™AH Ol 047} 2bMS| M AL Pashley DH, Zhang Y, Agee KA, Rouse CJ,
AS S 50I8}7| HIHS | HRO| OSHA QF Carvalho RM, Russell CM. 2000. Permeability
= Foio| ME AW} O oAb SXI0|X| & of demineralized dentin to hema. Dent Mater.
T2 g ziolth o33t £ stx] wee g D714
Of HC} Oy MOl MAS T @3t 4 Or} Van Meerbeek B, De Munck J, Yoshida Y, Inoue
S, Vargas M, Viay P Van Landuyt K,
Lambrechts P Vanherle G. 2003. Buonocore
memorial lecture. Adhesion to enamel and
aE

dentin: Current status and future challenges.
Mot HiQf 20| X1t AN = S &0 et Oper Dent. 28(3):215-235.

H =
Crst QAL ADE 2 &~ QL) 2N, &8 Yoshida Y, Yoshihara K, Nagaoka N, Hayakawa
MOl AFRS Q8 MAN|O| MBS £235| &X| S, Torii Y, Ogawa T, Osaka A, Meerbeek BV.
310 Qo) M2} M8l 20| XA EIC QA 2012. Self-assembled nano-layering at the
Jbo| AT Ll HZ0| o3t X|Alo| OFEE ol adhesive interface. Journal of dental research.

91(4):376-381.
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T ETEEe Of L{= &H|O|CE. (28 1)0| &H|E= %[0} DAl

& Dix| O|=0f FICH. 0| Z}&t 7hCrsHDY 7}
N N of ZRYsHe MlFol EOAS =2 AESA 1

A= 00 M 997HX| SEi™el 4= X2 HAlstH,
SAlof £ BAZ 228 22|15 WA X|1tel
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Adhesive treatment for traumatized Maxillary incisor

with horizontal fracture

49 Yz
chobh@snu.ackr
Traumatic dental injuries of permanent
Abstract anterior teeth occur frequently in children and
o ) ] young adults. Crown fractures are the most
Traumatic injuries involving the dento-

alveolar region is a main issue which can
result in the fracturing or displacement of
teeth [1]. Importantly, fracture of crown is the
most common dental complications regarding
to the trauma. Management of tooth fractures
is decided by the location of fracture, amounts
of displacement and pulpal status etc. and

prognosis is varying according to it.

Crown fracture at cervical third is hard to
deal with since there can be a communication
with the oral cavity which despairs bonding
quality. In this case, traumatized permanent
central incisor with horizontal crown fracture
at subgingival was restored with SuperBond
C&B resin cement with a combination of root
canal treatment under simple periodontal flap

surgery.

Keywords. Subgingival crown fracture; trauma;

traumatized central incisor, flap surgery.

Introduction

43

commonly occurring of all dental injuries and
sometimes lead to tooth loss [1]. Maxillary

incisors are the most frequently injured
position.

Anterior teeth are particularly important due
to its psychological, social, functional impacts
on humans related to appearance and
communication [2,4].

Management of fractured tooth is decided
based on the location of fracture and the
tissue types which are included. The most
appropriate diagnosis and treatment should
be done as soon as possible for each case,
respectively [2,3].

For fracture of crown, it is routine that
removal of fractured fragments is followed by
assessment of fracture margin [4,5]. When
possible, repositioning, fixation and relief of
occlusion are the most conservative and the
best treatment for teeth with fracture. Unless,
other options can be a forced eruption both
surgically or orthodontically which shorten
crown/root,

impeding long-term prognosis


mailto:chobh@snu.ac.kr

extraction and restored with
which

conservative can be considered.

[6,7].
prosthetic

Lastly,

procedure is not very

In this case, traumatized maxillary central
incisor was fractured horizontally including
enamel, dentin, and pulp tissue at cervical
third of crown, it was

attatched by SuperBond C&B wunder flap

subgingivally and

surgery without removal of fractured coronal
part. Conventional root canal treatment was
done and fiber-reinforced composite post was

placed for additional retention [11,12].

Case

A 14-year-old boy sustained a dental injury
with fracture of maxillary left permanent
central incisor. He visited local dental clinic
right after trauma, and his anterior incisors
got splinted with flexible resin wire (Fig.1). The
doctor referred him to  conservative
department, Seoul national university. At initial
visit, patient showed one degree of mobility
for teeth #11,21, tenderness to percussion for
tooth #21. Tooth #11 reacted to electric pulp

test while tooth #21 did not. Radiographic

Figure 2. Clinical photo at initial visit
(pre-operative). Invisible fracture

44

examination showed horizontal fracture of
crown at cervical third, subgingival (Fig. 2).
Clinical diagnosis was done as subluxation and
crown fracture with pulpal involvement for
teeth #11, 21 respectively. Follow up for tooth
#11 and root canal treatment, reattachment of
fractured fragments of tooth #21 under flap

reflection were planned.

Next visit, patient still showed tenderness to
percussion and one degree of mobility for
tooth #21 whereas everything was within
normal limit for other teeth. The exposure of
pulp was suspected, the root canal treatment
was planned for tooth #21 during the surgery,
although it reacted to electric pulp test this

time.

Figure 1. Standard panoramic, periapical and
occlusal x-rav



Firstly, aseptic draping and gowning was
done. Circular incision was done from the
distal of #11 to mesial of #22 under infiltrative
with 1%
epinephrine 1:100,000. The fracture line was

local anesthesia lidocaine with
exposed (figure 3). It was cervical 1/3, limited
to coronal part, above the cemento-enamel

junction.

Figure 3. Fracture line is visible under
flap reflection

Access opening was done before re-
attachment since the vibration during access
opening could negatively influence on
bonding. After immobilization of the coronal
fragment with digital pressure, conventional
root canal treatment was planned. Tooth was
vital. Working length was determined with
electronic apex locator (Root ZX; J. Monta,

Tokyo, Japan).

There is a

(NaOCl) leakage through the fracture line, so

risk of sodium hypochlorite

canal irrigation was done with only saline until

sealing. Canal shaping, canal enlargement
were done up to ProTaper Next X5 (Dentsply

Maillefer, Ballaigues, Switzerland).

filled with
(Maruchi Co., Ltd, Wonju, Korea) temporarily.

Canal space was cleaniCal

Bevel preparation on fracture margin was

done with #4 round bur to get sufficient

45

Figure 5. SuperBond C&B application.
bonding surface (figure 4). Re-attachment was
done with Super-Bond C&B (Sun Medical Co.,
Ltd, Moriyama, Japan, figure 5).

SuperBond C&B, the self-cured resin cement

was chosen for several reasons. It shows
remarkable bonding with tooth, resists water
and it

property after

or blood contamination relatively,

preserve somewhat elastic
curing which makes deformation opposed to
occlusal force rather than fallen out. And it is

biocompatible which is appropriate to use

Figure 6. After finishing of resin cement.



subgingival restoration. [8-10] There are two
kinds of colors — clear and ivory, ivory was

chosen for restoration.

Immobilization was done with digital
pressure during chemical curing. The finishing
was done with yellow high speed bur and
rough polishing was done (figure 6). After that,
canal was irrigated with 5.25% NaOC| and
dried  with  paper

medicament  with

point..  Intra-canal

cleaniCal and caviton

temporary sealing were done.
(Ethicon

Flaps were

sutured with 5-0 ethilon Inc,

Figure 7. Postoperative periapical x-ray

and clinical photo.

Somerville, NJ) and flexible splint was removed.

The

fracture line in radiograph became narrow

Periapical x-ray was taken after all.

after surgery (figure 7).

After a month, he showed free of symptom,
adhesion was maintained well. Canal space
was inspected. The fracture line was visible in

the canal space (figure 8).

After master cone fit, root canal filling with
GP

Switzerland)

Ballaigues,
MTA

(Maruchi Co., Ltd, Wonju, Korea) was followed

cone (Dentsply Maillefer,

and Endoseal sealer
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by insertion of FRC post (DT light post; Bisco,
Inc, Schaumburg, USA) with Excite DSC (Ivoclar
Vivadent,

adhesive resin cement

Schaan, Liechtenstein) and self-

(Biscem; Bisco, Inc,
Schaumburg, USA, figure 9) [11,12]. After a
month, at the follow up check, he showed any
specific discomfort. Periapical x-ray showed no

pathologic changes (figure 10).

Figure 8. Fracture line was shown.

y i

Figure 9. Root canal filling and

R

After six weeks from the operation, the
patient visited our clinic unexpectedly. He said
the affected tooth was hit again. Clinical
examination and periapical radiograph showed
neither mobility nor evidence of detachment
(figure 11) despite of slight tenderness to
percussion. Two weeks later, everything
became normal. At three month recall check,

patient was free of symptom and there was no



evidence of detachment (figure 12). Periodic

recall check was planned.

recall check

Discussion

Figure 11. After the

second trauma.

Figure 12. Three months

Crown fracture at cervical third is hard
to deal with since there is a high
possibility of communication with oral
environment resulting pulpal infection [2].
Isolation is a key factor for successful
treatment. In this case, the location of
fracture was subgingival but suprabony,
which means that it is accessible with flap

reflection.

Several factors were found to influence
the prognosis of fractured teeth, most
notably the degree of dislocation of the
coronal fragment [1]. In this case,
physiologic splint was applied right after
trauma. In addition, since the fracture was
incomplete, repositioning is achieved
without any complication. Suberbond
C&B was selected to join the fragments.
It is known that it shows non-toxic,
excellent bond strength to tooth structure
(enamel and dentin), forms hybrid layer
(resin impregnated layer) in both enamel
and dentin, reinforcing the tooth surface
[8-10]. Conventional root canal treatment
was achieved after re-attachment of
fragments for excluding pulpal infection.
In addition, fiber reinforced composite
post was inserted with self-adhesive resin

cement for additional retention [12].

Long-term follow up is needed.

Conclusion

Traumatized maxillary central incisor

which shows horizontal crown fracture at



third,

successfully

be

conventional

cervical subgingivally  can
restored with
root canal treatment, attatchment by resin

cement, and periodontal surgery.
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