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Contemporary advances in the durability of dentin bonding
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Dentin bonding is a fundamental component of contemporary restorative dentistry; however, the long-term
durability of the dentin-resin interface remains limited due to its inherent structural and chemical instability. This
special review aims to reestablish the fundamental concepts of dentin adhesion and to provide an in-depth analysis
of the intrinsic and extrinsic factors responsible for hybrid layer degradation and breakdown, which are major
contributors to bond strength reduction and clinical failure. Furthermore, this review comprehensively examines
current evidence-based strategies proposed to overcome the vulnerabilities of dentin bonding and to enhance bond
durability. These strategies include improving adhesive infiltration efficiency and moisture control, protecting the
adhesive interface from hydrolytic degradation, stabilizing collagen matrices, utilizing adjunctive antioxidants,
biomimetic remineralization of demineralized collagen substrates, and optimizing clinical bonding protocols.

By addressing the mechanisms responsible for dentin bonding failure, this review advances the understanding of
adhesive interface degradation and supports future research and clinical applications aimed at improving bonding

durability.

Key words : dentin bonding, hybrid layer, hydrolytic degradation, adhesion durability, collagen

stabilization
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Dentin Hypersensitivity: Etiology, Diagnosis and Management Strategies
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Myung Jin Lee
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Dentin hypersensitivity is characterized by transient and sharp pain arising from exposed dentin in response to
stimuli such as thermal changes, evaporation, mechanical stimulation, osmotic shifts, and chemical agents. This
condition occurs when enamel or cementum is lost due to processes such as abrasion, erosion, attrition, abfraction,
or gingival recession, leading to the exposure of dentinal tubules to the external environment. Dentin hypersensitivity
is relatively common, reported in approximately 8% to 57% of the adult population, and it is observed with even
higher prevalence in patients with gingival recession or periodontal disease. Nevertheless, achieving a consistent and
definitive treatment remains challenging.

In this review, we aim to provide a clearer understanding of dentin hypersensitivity and enhance clinical
management by comprehensively examining its etiology, pathophysiology, diagnostic considerations, existing
treatment methods, and recent therapeutic trends. Furthermore, by covering a wide range of topics, from the
histological and biological characteristics of dentin to treatment approaches based on recent research trends, this
review seeks to present practical insights that can be directly applied in clinical practice.

Key words : Dentin hypersensitivity, Hydrodynamic theory, Dentinal tubules, Clinical diagnosis
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A etkabA Bra| A1 A] QAR Brannstrome
8 (Hydrodynamic theory)o] 7Hg Z1-gk
t}. o] Q| Al=o] FolRl= wf oMt £
FotrlEtfo] o5t THollA A <] 3

Al Wi olut X5 AAdtho] oFe

3lo] EES otk Mo w2
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blast)7} 7} wf, == XA A =
g o AobHla & i AobHale] 343 of
o

- H fud
o] WSt} (@@ 1. AobA|Ealjo] o] FahH AfotA]
3 & Aol A3 (odontoblast) 9F A4 Al 7o) M E

AL
$20] L7174 9)om, o] 2o] M2 Brannstrome]
fAEH o] Ao,
A2 3APA X]oto]] vl (abrasion), a5 (attrition),
Z

4] (erosion), ==} (abfraction) o -2 H]-¢-4]3
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=] 73 K- ¥ 4~ (Non-carious cervical lesion, NCCLs) 5
o= sl HEgZo] A=A Aoprldto] =EH A=
wl, S} o] ol AobAlatele] o] %5}, o] o
ol i AETe] ofy WHakR Qlsf Aot A
Zsizo] WA 4 Ik AxHo] AAEE A o

o=

Qo= 2|2 B & Al dzzlo] FAEHE wi=

ol &= &5 2l=0) Sal FAE 7HsAol

ot L, Jotdo] kg A Zulgo] YT
[e)

o}
-
=
R A
<
T
Ak Hjopdo] 9 g olof ofsf G EA| Frizte
BH
&l
=]
R=
zr

obo) B eie 18] 2, ot Bef
Sk &A1 4 911, ol Aol HEES
B

sIEo] WAT 7HsAo] FokA = Aglo]

I 1. QAEHIY RIS BASHE BAIE. 9J% 2130| J16|2
I} AOPAIEI| O[SO0| SA5HH, 0|2 QI 40 RHZS} A
0| BT,

{1

O

AR Aotdo] =EE o] JTial sl @ Al
SFOR o]ojA = AT ofYtt Fa83 A
o}z 9] 7i&/ (patency) {1 Hl, JopAlto] o7 gt
o =E% o] Jlotal s = AJopAlte] 7F =
(smear layer) 502 2] QIthd 9] Aj=of 9
b gorMI A ] o] Fo] ASHETE ek 3ol
(sclerotic dentin)< ZFofa|ato] whitlockite 27 7}
HAAE SFTo & AR HA HralA Fate|o] 4
oMo A o= HHfH FEfE ou|shH, o]+
Aol F7I5lol whet FgE At F2 vhy wk
of thst Hrojzhg-o] Asto e & ATt wet
A =EH gobdo] HEETERNE FA Al S8

oy

o ol ont

r
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5 A
o] g vk WAet= Ao & ofsE 4= QT
2= GopAldto] =E% A gueE HEd
S AR A3l Aoz Sajo|A FES do
2 3 Qe o] 7Kg dRE AW Qe £
284 FxEo] enamel spindleo]t}. o] ArolA|
W AotE Azt AFopH e 7 Al (dentino-enamel

junction, DE))& do] HEZE WMo Q= el
o), 7] Hd 378 DAIA G AdotRAME =7
(odontoblast process)7} A5 HE4 (aprismatic
enamel) Zof Z2]%|o] DEJE gof WA Hc} o]d
749, gobAigho] 24 Shelehe Myd AGne.
2% A7 34 202 4 9t 7149 4t At
Bl o) 9lo) = Welalo] nAlH< (microcrack)o] &Y
SHe 79, 4 A7} oju] 3l AlelR) A%, 417
A47h 248 Aols WEa Advron A9 %

g

Hobd A7 ES A 4 Qi thEel W
WSS Thew Ut ol St ARl L)k B
S Q@] G A0, Hoheld] o5
3] o s

b e A Tt 3 F-0] ok A
2 37] &bl ot F/d A=H(evaporative air
stimuli), XA =AL: % HILE 6= A=

5 o] &3t 7 A= (tactile
stimuli) 3 22 7|A14 A}=-(mechanical stimuli), 4t
o Wists ¢ o 7]+= shsh4 A= (chemical stimuli),
a3 A7)A A=E o]ast AR Sol Ao A
obal A 7155 gstA Arkst] Hlafix= ol
SHAEEE T A o] o® HAksh= Ao A4
), o] 7% o] A=Y F st A=-E WA AR
of gtrh. T A WA Af=-5 715t Solli= 2[4 53 o
71t o A= 7telloF shed, ol A ¥
A AAFo® Qs 2ot A HejREE 35T
AlZrE EHEH7] f18tolTt.

(thermal stimuli), &3

A 371 Aol &gk 4 A= 7H dd,
& 7 o] 8= W 5 sl 3-way syringe=
715 B ot AT FA=2] BAdS
Al A Arp o, fAdetd el el tidd
aff Eohd 37] BARE 7w, AobAl e &
o] £F7|= FHUEIHA o] WolA|aL, o] 2 <
aff A 2F-g-o] A dojut ”O}*ﬂﬂmﬂo] Hpd
Fo g S7HH 0 7 o] FatHAl Ald F/do] LERdTh
HE 20°Co] %9} 40-65 psi9] ¢ oz Guldo]
o 2= AT 5 o, 37 FARE 71 dloll=
% Aopdol £2 0 & 1em "olRl AgjoA 1%
1 B3A 715 wAFE 4 ok 37 EARGE & &
2}9] Hh-3-5 A EFstsh= ’H 2 VAS(Visual analogue
scale)o] HEE o]&3ato] SatollA] ofd HEE
A3 BAstES & 4 glom, 5-& HARAR} Schiff

sensitivity score®] A|ZE o]-&3sto] gxto] Hkg-&

ﬂ*ﬂ@#%q.

= Aol A9 WA (cold stimul))o] &3] o]
%EP:— o ice sticko]u} 4-10°C2] Wd<>(cold water)=
gragt 4 ek Ice sticke AR kg 71EEA]
of gol A& AMEE 4= QLA W= AR Ao SRS
o Hol Wakilo] Bikste] ARESE 4 Itk X g Ao
A &3] A% &= ethyl chloride spray -2 :LEJJ'O]
L Bel So] 3 Yo A% Endo-frost 59 7
- -50°C7HA] WoA|= FA]L-0] Yal=Eo & AfolA]
o] o] FHTH= 2422 A-delta 75 A4 A=

l'r

O]

oo
= AxpHo o7 Aol | Zyal ZH o= 2] 4290] AY
e Frkeks o o Ageith A= gutta-
percha sticko]ut heat carrier 5-& o83t 2=+ 7
A F2 359 C A4E AT o] Aok
RO ol sHThE X4 AEHo| A9 dF A
dle Bolse ol o H3tet AAolck

ZNAA AF=2] 73S, &7 A} (tactile stimuli)©]
7 BEx o7 o] 85 explorert}) probeE AHE-
sk 4> It} HE x]o} FHO] mesialo|A] distale] 4>
B o R olEaln A s, Bl 09
Hrphs 574 ZRIE9] Agopd Fito] A= whg-a}
of & W19 A=l st ole] AAPES B4
of

714 WA Alsslor & ZAbolTh &

ik
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Adstdo] tidal ErbA probet} explorer?} Ao}
2, Jobd L edEo] =
‘ForAlTo] x4 WEFo ® Yo
A A 4L, gopMlElo] x4 WFo 2 o]FstA H
t}. ProbeE A|ASHA Aobd WS etz H&E
ol7bAA vpZ vpgko = /&o}xﬂ%ﬂ o] o]Fo] ¥

gt} @g 2P, o] At SAHLS
AHE Alg8E wfjatct explorertt probeoﬂ 7¥el A=
go| gepd 4= Utk Aotk Whof A 55 =
o7 AdAF e -g Q& 3IHA Yeaple probe
9] 7171& o] &3 4 Ql=d, ol 77|19 tho]
&#]o] 5g Th9|E 70g77}x] AeFste orel S Ayt
4 Atk o] glow AR A== 7He wiell= o)
2] 890 (chemical solution)< 0|88 4= 9l oM, o]uj
sucroset} calcium chloride®} 2+ 1144 8RS o]
BT ARGl o5k AobA|lal o] o] 5o ' AJH

ZZ]o]7]

% o ofd & ro

e

2 ARG 5 Ak HL A7) H AFE 0|8 7
A= 28E 4 gk
a b

Probe applying force
causes indentation of the
elastic dentin surface

The elastic dentin surfac:
rebounds when the probx
is removed

l||||||| y(e T

Outward fluid displacement
caused by the movement of
the dentin surface

Ipwam fluid displacement in

O3 2. 2 AF0| 2 Hord 2 MY AotMlte| 0|52
DASE AL B

27 e o 9 AAES SR 4835t
7|Hek= X kAol F 4 (chief complaint) & €31,
e A F (history taking) & St 7 WAASH 52
A AAE B8l tE IS wiAIste] Aot A

Frzow mclw 4ol Bealt). o] &
e AT 5 G s
sk Aol Zasieh ol AL e

° uﬂ A&, B 7t
sl 5 i

4

FOE IUE
)
Mo oo N go

-l>
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H 7S A=A A =4o] Bk wl) 7 Al
°MU4 Al 240 ololAl 5 BeAjolA] 7]
2 FZo]HmH %O}h AEE IS+ A
1) whof &7t 22 A2 o S0 vehdot
AL sp 9 x]oK(crack tooth)E 948l & 4 Sl
=1 tooth sloothE %3+ W3} FAt(bite test) =
A% N BEE A BopA, Sohxd 1A
(transillumination)E £3l x|o}e] & A (crack line)

o) -8 B AAISA BeIE 4 ek

2 rE_V.L
1 _, rOl'
aw

o*l)

=T
2) APl = 7 AE A R A9 F
Zol Q& AY, T 2 mAL Ao Bhe )
71 @=HERE bRl Absrelo] A A= F50l
A ASHT w7t Apdds oale 4 9
o AABARE s & 5 ek
3) 2712 2ol Boks wh & 2] oM A&
RIF A]ore] 57 Fejell Boks wl ARl S/l A=
35 ot AT fA1H R e 4 9
o, ARE B o] add BT oAl &
A 4 ek M ol A2 HFor Qs
ofdo] :=&E Fo7h HEHEh, F7] wAht YA
=3 2 A AlE 5 glo, ofrf $hxo] AR
5730l AAHH ot A7l F o e e
& Sl
4) Wrof SR A AR £ st Al
TS Taskes M 2oy A2 HE 5
gotlol =EE VHeE B47F FEEA] Gevhd vt
94 Aeds Al = 5 lom FAp] S =
of et A& ARE AR 5 Atk HE Ak =
o] Boke wh A7 Al2]al, ARl e
= Qwo] F52 ohztal g, TR WA=
o] A%t S4& T AL ARt FHEEs 7]
o & 4 Qlok FHEEE o o] Foll= $Ae] 34
o LolAA] il /o] ASHETR nl7ke A A4
HORZ o] Zolg} wksial ¥ (B 12|
= 5 ltk
5) AlElA 2.9 gk gtk 4 glsvl #hAte] 55
o[ iRl o] FF B, 2B et e A
H 2 71919 §5 A e A2 8450 HHH O
= 2gsto] WS 4 9l 53] 5= AIshe it
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oA 25 AR SFAEA dEA 847t o
S vE 5 Q= wEbA Haols 1 4 §lol

)
O
-
N
-

g s wed o ik S Aot
X

=
A oL, 71

o X rfr
b
M
o

4 2159 50 457} s,
A7} o)t AAHOR Aeithe Fo BHGE &
4% 729 Aol A AEAAS W= o] 93
LA, Fe B Aol oF B W Uo] A=A
AR 5 93, viok 19 A9 367 ol F4 2
2 s 71tk 4 ek Alke] AN AEF A
2 e 4go] Slama B Aol FEEwA 4
AT F4ol A A9 Ik
—

Diagnosis of Dentin Hypersensitivity

Excluding

Cracked tooth syndrome.
i

Short, sharp
pain from

ol Azaiz A mel 71 g Y
2 thg F el etk & 47 gt ot
A soleh. 17 el tEdel A8 B

2 ZHE-% (potassium salt)©| ™, potassium nitrate,
potassium chloride, potassium citrate, potassium
bicarbonate 5& ¢& & 4> Yo}, ojuf ZF o]
& 2|50 Ao AR o' 2gFrial dHA 9
=, 24 Ul A= HEgAskelr] fleiie Ha
8mMO| ZE w=7F HashH, A7 Felo] =E3t
dES A2 A9 A A Ei=S st

13 AEe oF Al @ whgd 4 A g

=
o] &2 Johehe Bt 5 AZo] £2F 4 A
3]

o

gh o] & Qlal At A T gEtE A st
717 4-85 H =] A AlZFo] WAdstet. uheka

3t Z+5- 9 (potassium salt) S A QAR 1= 1l
S8 Gt 94 71k A
UEeRdThaL ofsiE 4= Qloh

i = A5 AotlHol =84
AAES st 9 shth 9|2 strontium,
arginine, fluoride®} oxalatet= x]8 9] 44+5}¢]
3|0l gfdllo A ZE & Aol 23t s At
&3t oA W E84 FAeTHaR 4.
Glutaraldehyde= At o] &7 Thld & Ga1A]A
ol - ES §/d3hH, glass ionomer, composite
resin, sealant 59| dentin sealer, &4 o]-& A5 QH
(fluoride iontophoresis), #|o] A x| &H, |5 A% Z
o]4] 59 AEHHE =EH AotAdS LHAIA

o Ao e ARAI)E S Bl

o

T
-
<l
KeX
=

ke
T

ol

=

Dentinal tubule occlusion

lon/salts = plugging(sclerosing) dentinal tubules

Strontium Arginine Fluoride Oxalate

¥ An amino acid
v Replace calcium in naturally present in ¥ High concentrations
hydroxyapatite saliva of fluoride(3000-
v Cause apatite ¥ Works in conjunction 22,500ppm)
precipitation from with calcium v Precipitation of and precipitate as
saliva carbonate & calcium insoluble oxalate
Ex) Strontium chloride, phosphate fluoride /potassium crystals
Strontium acetate v Create a plug in fluoride crystals
dentinal tubules

¥ React with calcium
ions in oral flvids

2% 4. HOPHIT UHE Sof HOL A2 WIS S At B
OflAl

Algoll TjEl= T2 Q) Aok A7l E ¢
A (desensitizer) 2= =< KulzerAle] GLUMAZ}
o o] glutaraldehydeE FAE o2 3t A
oAl Wl Tl S5 Balf Ale Hzisks 71
S 7F4t} n]=+ Phoenix DentalAte] Super Seal-e
potassium oxalateE FAEO 2 F}o] AJobAt
E&4 SATolE IS F/dett w3t A Sun
MedicalAte] Gel Desensitizer+= oxalic acidZ &+
A3kl 1o, Ivoclar] Fluor Protector S& 7700
ppme| A% EAE, 3M9| Clinpro XT Varnish
+ sodium fluoride& $-fate] “JotAlzt Ha gzt
= Uehdt} o] Hlo| % UltradentA}¢] UltraEZ, 3M
9] Clinpro Clear Fluoride Treatment, KurarayA}2]
Clearfil SE Bond & thst #|Fo] Aobd Azt

13
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CASE REPORTS

Injectable molding technique< ©]-&3l

sfor MR By 42

Anterior lower teeth resin restoration using injectable molding

technique

Mse*, HXg, dH¥

Seung Woo Chae, Ji-Young Kwon, Hyun-Jung Kim

Z3|tist X|atchst X| ot =St A

Department of Conservative Dentistry, College of Dentistry, Kyung Hee University

x=2

=

The mandibular anterior region presents restorative challenges due to limited working space and restricted
accessibility, which compromise visibility and accurate morphological reproduction. In this case, discoloration of
existing restorations accompanied by secondary caries was managed using a combination of direct restoration and
the injection molding technique, allowing predictable reproduction of anatomical form and shade.

Morphology transfer using a transparent index enhanced procedural precision and restorative predictability.
Following buccal cut-back preparation, a packable composite resin was layered to reconstruct the enamel layer,
thereby compensating for the mechanical limitations of flowable resin.

This approach may be considered an effective clinical option for anterior esthetic restorations, addressing the
requirements of morphological precision, mechanical stability, and esthetic integration.

Key words : Mandibular anterior teeth, Injectable molding technique, Direct restoration, Transparent PVS

index, Injectable composite resin

ME
sloF M| RE 2|0} 379} - YAl Zo] ZHal Y

o, 2 A Ao et Ae)}
B Ede g, dud, W

H

B

A A e AUEE o2 Stk A5HQ
5 o

- .

(direct restoration)

siRed del % A4S Aol S 1Y 5 9
o}, o]H{ 5k delAl =44 #lXl 45 (injectable
molding technique) < diagnostic wax-up3} £
PVS indexZE &3] AAE o} Fefe 174 U=
Hrh o) & Thsai £83 5 glrk BaE R gl
o = 3lot k7t el A
o
o

, S8 SRR 45

(oW

CE EEREEEEE

Coressponding author: Hyun-Jung Kim

Department of Conservative Dentistry, College of Dentistry, Kyung Hee University,
Kyungheedaero26, Dongdaemun-gu, Seoul, Republic of Korea, 02447

E-mail: kimhyunjung@khu.ac.kr
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& 5 AR AE B 2 ks 3
Aek & FEloles stef A (#32-42) 9] W .1,4
oz} L-Alof thall #4142+ direct restoration©. &2,

#31,32% injection molding technique& 483}

SESH A S Aolstala) st

>‘l

Sl

PUT MO E AT Gul BRE Fa B

=

ol WelstlTh. 270 A 94 AN st 1A%
(#3240 712 Bl SuEe] AF WAl Wl

w3 B ol 4] Bsiglont @3y, A2
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ool #32-42 ]otof thel] g 2|4 B oja} -4
O & st A5 Ago g 7]E £ EE o
A AE AAT &
2, #31,32%= injection molding technique& ©]-&3}

of 28372 S,

S #4142% direct restoration.©.

Xz

1:100,000 epinephrine -+ 2% lidocaines Ak
g3lo] #4142 B2 FaTHAE At s
& 0|83 Za) 7% 5883} o)3 £418 A
St} (@¥ 3). o]F Palodent matrix band (Dentsply
Sirona, USA)E -8 ¥, G-Fix (GC Corp., Japan)=
s A HgHow TAANT. A% B
2 G-aenial Injectable (GC Corp., Japan)3} Estelite
(Tokuyama Dental, Japan)< ©]-8-3Fof #4142 direct
restoration A|3YEFTH (3 4).

#31,32%= injection molding techniqueS #-8-3}

7] 98l A AE T g 2P AZsi) #31,32

Buccal 20f] 1 mm9] cut-back& A|3Y3} o, o] &

ZlRko. 2 Frg PVS /g2l Easy Clear (Vericom,

Korea) & o] 83}o] #34-445 ¥Eotsl= njEEAE
AZrstsich @a 5,

#31 71& $EEL o]xk $-A& AT &, 37%



SW Chae

& =
Injectable© =

Ab o2 2 All-Bond Universal (BISCO, USA)
—

AtiA o] FAEA| LT =2 G-aenial
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CASE REPORTS

Molar-incisor malformation (MIM)2] 24X 5

A 5

The clinical case of root canal treatment for a tooth with Molar-incisor
malformation (MIM) or Molar-root incisor malforation (MRIM)

ol
Min-Jung Hong

FM0|=EX| 2t EE}
Gyeongsan Mir Dental Hospital

%=

=

Molar-incisor malformation (MIM), also called molar-root incisor malformation (MRIM), is a rare developmental
anomaly where mainly the first permanent molars (and sometimes second primary molars and maxillary central
incisors) have normal-looking crowns but severely abnormal roots.

MIM is characterized by permanent first molars with short, thin, narrow, and often tapered or spiky roots and a
constricted cervical region, while the crowns usually look clinically normal.

Management is challenging because the short, malformed roots reduce periodontal support and make
endodontic treatment technically difficult due to constricted and aberrant canals.

This case report presents a short-term case of successful healing following nonsurgical root canal treatment of
the mandibular right first molar affected by molar incisor malformation (MIM) in a 15-year-old female patient.

Key words : Mandibular first molar, Molar-incisor malformation, Chronic alveolar abscess
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Surgical Contouring Resection and Conservative Restoration of a Fused
Supernumerary Tooth using a 3D-Printed Surgical Guide
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Yeon Soo Nho, Seok Woo Chang, Ji-Hyun Jang
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Tooth abnormalities arise from disturbances during odontogenesis which may result in variations in the
number, size, shape, or structure of teeth. Although relatively uncommon, these anomalies can increase
susceptibility to dental caries and periodontal disease which may cause functional and esthetic complications.

In this case, the mandibular left second molar exhibited irregular morphology due to fusion with a
supernumerary tooth. The enlarged occlusal table with additional fissures and grooves created areas vulnerable
to food impaction, leading to patient discomfort and recurrent periodontal inflammation. Because the abnormal
morphology made it difficult to achieve an appropriate anatomical contour through conventional restorative
treatment, surgical contouring resection of the fused supernumerary tooth was planned.

Surgical resection was performed using a 3D-printed surgical guide to accurately determine the resection line
while preserving the remaining tooth structure. At the 18-month follow-up, the tooth remained functional with
stable periodontal health. Surgical resection using a 3D-printed surgical guide may be a useful treatment option for
surgical contouring resection of fused posterior teeth with complex morphology.

Key words : Mandibular molar, Tooth abnormality, Fusion, Supernumerary tooth, 3D-printed surgical
guide, Surgical resection
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CASE REPORTS

Peg lateralis 22}e] M 2| & Ano| +~5&
Esthetic Restoration of a Peg-Shaped Lateral Incisor: A Clinical Case
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EunHyo Cho, Kkot-Byeol Bae, Bin-Na Lee, Hoon-Sang Chang, Yun-Chan Hwang,
In-Nam Hwang
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Tooth preparation for prosthetic crowns entails substantial tooth structure removal, which can induce pulpal
irritation or irreversible pulpitis, whereas laminate veneers offer a more conservative alternative that better
preserves tooth biomechanics. Lithium disilicate (LDS) is favored among contemporary ceramics for its superior
mechanical and optical properties and proven clinical longevity; compared with feldspathic ceramics, it offers
greater durability while preserving esthetics, making it suitable for color correction, morphological refinement, and
minor alignment adjustments. The purpose of this clinical report is to describe a conservative treatment approach
using lithium disilicate veneer to recover an esthetic disharmony caused by bilateral peg lateralis.

Key words : Lithium disilicate, ceramic veneers, peg lateralis
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CASE REPORTS

Indirect bonded porcelain restoration for traumatized anterior teeth
and peg lateralis
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This clinical report describes a minimally invasive approach for the restoration of traumatized anterior teeth (#12,
11, 21) and peg lateralis (#12, 22) using bonded porcelain restorations, with an emphasis on tooth preservation and
esthetic outcomes. Restorative decisions were determined by the extent of remaining tooth structure, prioritizing
minimally invasive preparation and adhesive bonding to optimize outcomes. All anterior teeth were successfully
restored with bonded porcelain crowns or veneers tailored to the degree of damage and initial morphology,
preserving maximum tooth structure while achieving excellent esthetic and functional results; the patient reported
high satisfaction, and no complications were observed over a 6 month follow up period. These findings suggest
that minimally invasive, indirect bonded porcelain restorations provide an effective and conservative solution for
rehabilitating traumatized anterior teeth and peg lateralis, provided that careful case selection and meticulous
restoration planning are performed in complex anterior situations.

Key words : Indirect bonded porcelain restoration, dental trauma, minimal invasive approach, peg lateralis,
esthetic rehabilitation

A—l% accompanied by peg lateralis with abnormal crown

morphology, the complexity further increases

Dental trauma involving multiple because crown length and width, arch harmony,
maxillary anterior teeth makes treatment and occlusal relationships all need to be carefully
planning challenging, as both functional considered, requiring a more intricate prosthetic
rehabilitation and high esthetic demands must and periodontal approach”. With the growing
be met simultaneously". When such trauma is use of indirect bonded porcelain restorations,
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which allow minimal tooth reduction while
providing excellent esthetics and mechanical
strength, this modality has emerged as a valuable
option for simultaneously restoring traumatized
anterior teeth and peg lateralis””. Indirect bonded
porcelain restorations enable minimally invasive
tooth preparation and adhesive bonding, thereby
preserving as much remaining tooth structure
as possible while reproducing tooth color and
translucency similar to natural teeth, leading
to improved functional and esthetic outcomes.
Therefore, this case report describes the treatment
process of applying indirect bonded porcelain
restorations in a patient presenting with both

traumatized anterior teeth and peg lateralis.

Sl

An 18-year-old male patient presented after
sustaining dental trauma from a bicycle accident.
He expressed pain at rest with sensitivity to bite
and percussion. Based on clinical and radiographic
examination, the patient was diagnosed as crown-

root fracture (subgingival) of #12, lateral luxation

Figure 1. CBCT radiographs.
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with upper alveolar bone fracture of #11, and

crown fracture with pulp exposure of #21 (Figure 1),

P3PS

The #11 was repositioned to its original place
with patient consent and fixed with a resin
wire splint (RWS), and its proper position was
confirmed radiographically (Figure 2),

After 4 weeks, RWS was removed. Occlusion
was thoroughly checked to avoid trauma from
occlusion (TFO) (Figure 3).

#11 exhibited persistent loss of pulp vitality and
#11 and #12 were treated with root canal therapy,
followed by a resin core build-up using SDR
(Dentsply, Bensheim, Germany) and Filtek Z350
(3M ESPE, St. Paul, MN, USA). The fracture line on
the palatal aspect of #12 was located subgingivally,
so a crown lengthening procedure (CLP) was
performed. Resin restoration above the fracture
line was completed using G-aenial Universal
Injectable (GC, Tokyo, Japan) (Figure 4).

#21 underwent direct pulp capping using

Endocem MTA Premixed Regular (Maruchi,
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Figure 3. Clinical photographs showing anterior and canine guidance.

Gangwon-do, Korea). After confirming the initial
setting of Endocem MTA, bonding was performed
using All-Bond Universal (Bisco, Schaumburg, IL,
USA), followed by a Class IV resin restoration with
Estelite Sigma Quick (Tokuyama, Tokyo, Japan).

At the patient’s request to harmoniously adjust

Figure 4. Periapical radiograph after #11,12 RCT

the size discrepancy between the central and
lateral incisors, proceeded with crown restoration
on #12 and #21, and laminate veneer restoration
on #11 and #22 for minimal invasive approach.
Prior to tooth preparation, vital bleaching was
performed using Opalescence (Ultradent Products,
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Figure 5. Before and after vital bleaching

South Jordan, UT, USA) three times at two-week
intervals to adjust the overall tooth shade from A3
to Al (Figure 5).

An ideal tooth shape was created through a
wax-up on the diagnostic model, and a putty index
was fabricated based on diagnostic model (Figure
6). Although there was a discrepancy in gingival
height, gingivectomy was not performed due to
concerns about potential complications.

Using a putty index, minimal tooth reduction

_

Figure 8. Pre-op, Post-op, 6 months follow-up
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Figure 6. Diagnostic wax-up model
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was performed. Lithium disilicate crowns (#12,
21) and veneers (#11, 22) (IPS e.max Press, Ivoclar
Vivadent, Schaan, Liechtenstein) were etched
(hydrofluoric acid), silanated (Monobond, Ivoclar
Vivadent, Schaan, Liechtenstein), and cemented
with Choice 2 (Bisco, Schaumburg, IL, USA) after
tooth etching/bonding (All-Bond Universal, Bisco,
Schaumburg, 1L, USA) (Figure 7).

At the follow-up visits, the restoration remained
intact and clinically stable (Figure 8).

ink

This case, involving multiple maxillary anterior
teeth trauma concomitant with peg lateralis,
illustrates how minimally invasive indirect bonded
porcelain restorations can successfully restore
both function and esthetics in a complex clinical
situation™. First, by managing the traumatized
teeth as conservatively as possible and
appropriately combining basic procedures such
as direct pulp capping and root canal treatment,
crown lengthening surgery, and direct restorations
before planning the definitive prosthetic treatment,
it was possible to preserve a maximum amount of
remaining tooth structure. In addition, correcting
the morphological deficiencies of the peg lateral
incisors with porcelain crowns and laminate
veneers enabled harmonization of the dental arch
and improvement of esthetics, while establishing
anterior and canine guidance contributed
to achieving functional occlusal stability [5].
Although indirect bonded porcelain restorations
offer excellent esthetics, favorable mechanical
properties, and tooth preservation via adhesive
procedures, meticulous tooth preparation, accurate
impression and occlusal registration, and a strict

adhesive protocol are essential to minimize the

risks of marginal discrepancy, adhesive failure,
and fracture™. As demonstrated in this report,
when a multidisciplinary approach encompassing
periodontal surgery, endodontic treatment, and
prosthetic restoration is combined with occlusal
design aimed at long-term stability, minimally
invasive indirect bonded porcelain restorations
can provide predictable functional and esthetic
outcomes even in challenging cases that involve

both traumatized anterior teeth and peg lateralis.

=

Achieving harmonious color matching between
crowns, laminate veneers, and natural teeth is
challenging because of differences in thickness,
translucency, and material properties. The choice
of resin cement greatly influences both esthetics
and long-term stability. In this case, the favorable
esthetic result was obtained by combining
appropriate ceramic selection, meticulous shade
matching, effective collaboration with the dental

laboratory, and careful use of resin cement.
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Direct Resin Restoration of a Maxillary

Central Diastema: Considerations

in a Patient with Chronic Periodontal Disease
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Closure of a diastema in patients with compromised periodontal health presents unique restorative and
biological challenges. Although orthodontic or prosthetic treatment can provide predictable space management,
these approaches often require prolonged treatment time, higher cost, or significant tooth reduction. Direct
composite resin restoration offers a minimally invasive alternative that preserves tooth structure and enables
immediate esthetic improvement. Previous studies have demonstrated favorable longevity and clinical performance
of composite resin-based diastema closure when proper techniques and maintenance protocols are followed.

However, in patients susceptible to periodontal disease, thorough pretreatment including scaling and plaque
control is essential to achieve stable outcomes. In addition, restoration design must take periodontal health into
account: the contact point should not be positioned excessively apically, and an appropriately convex proximal
contour should be maintained to enhance cleansability. Therefore, with careful consideration of the limitations
imposed by periodontal disease, direct composite resin restoration for diastema closure can serve as an effective

and biologically reliable treatment strategy.

Key words : Diastema closure; Resin restoration; Chronic periodontitis; Esthetic restoration
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Class IV Restoration of a Maxillary Incisor: Considerations in Fracture
Line Masking and Composite Selection

A LIRS
Jimin Kim, Yoo Seok Shin

o1 M|CHSta X|BTHS} B =TSt Al
Department of Conservative Dentistry, College of Dentistry, Yonsei University

x=2

=

Masking fracture lines in anterior Class IV restorations remains a significant esthetic challenge. The visibility
of fracture lines is influenced by cavity depth, remaining dentin thickness, background shade, and the optical
behavior of composite resins. Recent studies have reported that single-shade structurally colored composites
exhibit reduced blending effectiveness in deep cavities or when dentin support is insufficient. In contrast, multi-
shade layering techniques allow controlled reproduction of enamel and dentin optical properties, enabling more
predictable masking of fracture lines.

This case report presents the esthetic rehabilitation of a maxillary central incisor with a Class IV defect
associated with an ill-fitting previous restoration and secondary caries. A structured multi-shade layering approach
using nanohybrid composite resin was applied, resulting in well-adapted margins and harmonious esthetic
integration. Clinical considerations for fracture line masking and composite selection in anterior restorations are
discussed.

Key words : Class IV restoration; Fracture line masking; Multi-shade layering; Structurally colored composite;
Esthetic restoration
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Esthetic Anterior Rehabilitation Using Direct
Composite Resin and PFZ Crowns
: A Combined Restorative Approach

o8|gl*, UM
Heewon Oh, Sun-Young Kim
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Department of Conservative Dentistry, School of Dentistry, Seoul National University
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Esthetic rehabilitation of the anterior dentition requires a careful balance between conservation of tooth
structure, optical harmony, and biomechanical durability. Although all-ceramic crowns have become a standard
option for definitive anterior restorations, direct composite resin remains valuable due to its minimally invasive
nature. Porcelain-fused-zirconia (PFZ) crowns offer reliable strength with improved optical properties, making
them suitable for cases with substantial structural or esthetic compromise. This case presents a combined
restorative strategy utilizing PFZ crowns for esthetically compromised incisors and direct composite resin for
conservative correction of adjacent teeth.

Key words : Esthetic rehabilitation, Direct composite restoration, Class IV restoration, Anterior PFZ crown,
Gingivectomy
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