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Bapz s Zrlsldtl, ol 8 Az sipdrs
Sun Medical®] Bulkflll, BulkBase2 LPS Monomer?,
Dentsply Sirona®] SDR#|%2 SDR monomer**,
3M9] Filtek One Bulkfill> AUDMA % AFM*** 35
0 F0 W BATRE BAA @1 g,
23 7l el een Ban o 2 P28 YA
o E’H o]Eo] &35S o] WAst= 1by =0
F85280] 717 WFHE pre-gel oAl post-
gel’Fo & e = gel pointe] ¥4 AlS A4

120 o3t} 18, pre-gel el o] B
be S ol F85%8d0) slag s
7179 —Jsﬂ 7] 2ol Hlgt] & SRS E
£ 59, 7|= BisGMA 4.5%, UDMA
7.0% vs LPS monomer 2.0% 5)9.

A% (Depth of cure)o] W¥oM=, Had
G219 Mzt o) 7]1E HEAQ] Kol Hlslo] A
Wa o] 25 S|}, wak AR W=

2

ﬂJ

apsiie) LEDJJrZaLyl_,] AT Hso ] o] &
LEDY &270 F5g7] ol vlste] ef=2 o= 74
A= Aol Byshdd 7|l Abednh o
A7 o] Aol maw Al EA1E Ead g
L8 |22 universal shadeo|A] 4mm7}A] FZ3+

o] Fi3] o]Folx 7]& #xe] FAst7F 15mm o
o]l Ao vlsl] #4212 ehsolA ] Hadgo] 7}
Labrta & 2= g,

*LPS, Low Polymerization Shrinkage; **SDR,
SDR monomer with modulator, **AUDMA,
a high-molecular-weight aromatic urethane
dimethacrylate; AMF, addition fragmentation

monomers.
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*Schematic Diagram from Sun Medical
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gol]7] uitol HdZoll= 7]1E stolBeE o
% capping layerg #-8-3to] 2|7lp5-2 nHEE] gk
BulkFill#f| %12 BulkBase} €] 3RH7}A] capping
layerglo] &g o U= fillerd] & & 4
5 R AlEoR o] ek FrkA] X (High,
Medium)2] 2}Q1¢19] injectable Bt o2 *HaHH
of] Bt 18GE & tipo.= #-&3It} (B4 754
2L 20G 2712 T A}, HAS7HA] §F AFo
2 $ESl= Uk shade® Al A2, A3 2 Universal,



Volume 11, Number 2, 2024

Metafil I
Bulk Fill

Resin-based Dental Restorative Material

Low-Flow Universal

-
AU
S

3™ 4. Chefer Alel e

Fol-g o &M Blue7kA] theystAl FH=lo] 9lar, 2
T 9 5ol 22 Edo] Hjo|Aag A xlof v
ko] Eof xoFF Al B/ FUHA X e
AA|ZRO] Ei= o] B4 ol

£ E (- 3M ESPE)9] Fill and core (A1-8-%4])
¢} Filtek One Bulkfill (7] siALEE])E T71HAH
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Aoz oo, P S FAste HTH LA EAo] Aot ulf TR oA ok fx]o] HFE FAo
SHA| Urehar, 22 244 8l A7 Fote] E440] sojuiA X|ohdgaekE 71Xl AokEo] sofual Qi JTx|e] s
A 2 EAZQ P2 MIH (molar-incisor hypomineralization) 22 A4l Y102 ot 7] -2 th4o] #|1c]+
Z|of) Wetn] M 87k FRbEE B0t Ak FYES ik 4~25%0] o] 21, F2 34| oMol Yehhs HAAl ARl
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XA v 257} e AEo] T} (Table D,

T [ 2

Table 1. Characteristics of enamel hypomineralization and
enamel hypoplasia

Characteristic Hypomineralization Hypoplasia
qualitative defect | quantitative defect
Pitted enamel X 0
White tQ yellow 0 X
opacities
Hard enamel X 0
Soft, Porous enamel 0 X
Poor quality enamel 0 X
Reduced amount of X 0
enamel
Bonding affected 0 X
Post-eruptive
change Fast slow

H EX) Patel, Ayesha, et al. "Hypomineralisation or hypoplasia?.” British
dental journal (2019)

b R = 0 H o =
& Mt ARst Aok W& T Ao WA 3
7] (post-eruptive breakdown)® 4= ¢lom 3}QFAY
e e ERY W] Y= Zlo] EAolt.
AFete e A4 Ao r wigdol A4
AE 7HAARE njd 27t S sto] 44| 71 A
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Table 2. Etiology of enamel Hypomineralization and
hypoplasia

Etiology Hypomineralization| Hypoplasia
Local

Trauma 0 0
Infection 0 0
Radiation ) X
Systemic

Neonatal - hypocalcemia, 0 X

hypoxia, infection
Preterm, Low birth weight 0
Postnatal - infections 0 X

associated with high
fever, multiple eat/throat

infections, frequent
antibiotic usage in early

childhood
Childhood oncology 0 X
Coeliac disease 0 X
Renal disease & nephrotic X 0

syndrome
Vitamin D deficiency X (¢}
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Environmental
Fluorosis 0 X
Molar Incisor 0 X
Hypomineralization (MIH)
Genetic
Amelogenesis imperfecta 0 ]

I ZZX) Patel, Ayesha, et al. "Hypomineralisation or hypoplasia?.” British
dental journal (2019)

2. A0 HAHO| XO[OIA St Byl X
MzFo| ST H|T

2-1. Developmental defects of enamel in
primary teeth
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Figure 2. (A) 7M| OOF Th =20, O|WEF #45 A2 LES7 2H2E (B) SLS SAt] 104 1L YetArY, #85 &2 = #45 2|07 Y
Z5I21 20 underlying dark shadow from dentine O 2! (C) 11M| AZEHYAMIARY (D) 11M| TLLHYAARRI (E) Resin restoration
@fF Partial pulpotomy with calcium silicate cementsg Al (F) 5 9 UAAR

AGH Tl %Zﬂ‘é}— 35 A% 79E A ssia & " P P45 WeletA dck Ao s
Z)ote] 7)%-S 8|23} 4> 9lt} (Figure 2). PEIRS o}4] Turner tooth= EH0] AR E723t Fe| & 714
71 ARlo] ehda] B 042]1] SFIAIT, Fd 4 a9l g H, 2335t HPAR Qe EFEe M s Tk
732 891, x|o} ¥r& pgol|Ale] o]} Fo] 8 ¢ A28 wd o] T (Figure 3). Turner tooth=
Q1o g S Qlck EedpEoly Ak o] 85t 9@ Ve

2-3. Turner Tooth

Turner toothe] FQ Y& §x]9 A3t o] 2-4. Molar Incisor Hypomineralization (MIH)
oo g Qlst x4 AL HP g4 FHd 5ol MIHE= Alt2|¢F S8 2o E4A 02 vyeht
o o]gfst gRlEo] G x|o Hg 3ol F&F + A3t difor Hggo] REgal ofsto] 44
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Figure 3. (A) 9M| O{OF It e2fOt AR, Che R2|9| 2|0tRAIS A2 S UCH, #15, 25 2|0t] 27|t & E3] #25 2| 2o A S 2RIE
US (B) #14: 2 H| T 5 SEISIR| o4 AASHE HHAO| 22 (C) #25: el 2 2F Q| FHLIS &4 1S R FE HL5h= HEst

El_| l:HEJZIOl |-ZI-

Figure 4. (A) 8A| €0 f-_rl 2111, 2'1)| 2HA5H Molar Inosor Hypommeral|zat|on (MIH) (B) 6A 0f0t 52f Zt= A 1CH7L2
(#36) 0l 2HA4SHMIH, L MAEN7F FS3tT QAZMY =T HOLLE #36 2|07t YESHHA post-eruptive breakdowns SEIt
hypersensitivity2 2%&

M 4= A= 58S 7HAAL Al (Figure 4), 2] 1 AAE =0t YAl F FHE ofole] MIH 23
of w2 MIHS] 4 8L 25%0lA 40%7H4] thek S 7RI g 249 28 450 AA S
Sk Hale]al glom, 20161 7o m 3 AA| 9] 3 MIH®| glo] & &4 Qi 2 it} 4fol). g
T HAE-2 12.9%T 16771 ALo) 46,6139 ©] 74 8RloZE &2 BA kFo] glon, I
OlEIE 7HAIAL #A15IelE wl 2000d =0l 6% H Toll X ofe]7} HE 3AIZE o] oFe]EHE (Daylight
FHE] 2010950 14%7HA] F71stdth. o] %7 exposure) - 79 MIH ¥Ho] ZolEctal shglct
MIH: 32 27150 Qi 98 2 shbz o (0630 W), J4 F 3 BEol} 9o B
frEe] S7H Aolet olgdEof ek} X 5o o %ﬁﬂ Holo 2 QA1 7Rt Fofl FYA (BRI, A4,
Sk ¥hajo] g sttt ) B8 Al MIH g o] AA] Uehdth= A2

MIH 38 57}9] 2110l ofg] 744 2910] 3] 7} ol
o} 22 5F7] 7o)l 8 A F R A HE]
), ofdl AlE9] RIS @A AME= MIHO| 2

11
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=] x]o}e] EA
! % hydroxyapatite27g o] &
Aol F7hE o] gl& Bk ohujet WA
ZrAaglo] 1At albumind} 22 Ty
B3 2ok Aol Tprla|d 4
hypersensitivity), AoF @ HAFER 5}
SPBEIE O W 4 ek w3 Aol
B2} oFsl W& $ 2" o] 93 E]i= post-eruptive
breakdowno] LehLpH, x]o}--2]Fof _ﬂokg}q =]

obe] 724 53 FHeE A
g2 ol Wydel WAE ol W

Ht} (Figure 5).
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3-2. {2 AF3 9 AP A2 ¥y
g3t z)oke] AFst 9 Ve E WE7] $jgt
2k (Desensitization) © & 3-6719 7t4 o7 HE
7He BAEE (B4rh4], 22600ppm) 7} 7Hg oA
B4 7 AR (225ppm) 3t ALEA 2| OF AE (5
Yol A= AstE H%¢] 10A4] o)Ak 2800ppm, 16
A o] 5000ppm)o] FHHT}. o] 9] % CPP-ACP
JEY FATA AFY ARGl et AFE HalE
HE Qlth. X|olrt 9bd W] o] o] 7HsE uf 7t
A FEtaoto] @ e m JAIRES AT 4 Qi) 4

Hypomineralized enamel characteristics

Less defined hydroxyapatite crystals |

More porous |

K Calcium (Ca)
‘ Lower mineral content lPhosphorus ®
N X Albumin
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Figure 5. Hypomineralized enamel characteristics and the factors to lower bond strength values
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Figure 6. Treatment options of Enamel hypomineralization and hypoplasia
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(2) Class IV direct restoration
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When number of remaining cavity walls do
not provide sufficient retention, post is
beneficial
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Management of palatogingival groove
through intentional replantation

Myeong Rak Choi

Department of Conservative Dentistry, College of Dentistry, Yonsei University
E-mail: mchoi0125@yuhs.ac

Palatogingival grooves are one of the anatomical anomalies quite commonly found in maxillary lateral incisors
that can complicate endodontic and periodontal health due to their potential to harbor bacteria. This case report
details a 45-year-old male with a deep palatogingival groove on the maxillary left lateral incisor, causing mobility,
swelling, and a sinus tract, diagnosed as pulp necrosis with a chronic apical abscess. Nonsurgical root canal
therapy failed, so intentional replantation was performed. This involved extracting the tooth, sealing the groove
with light-cured glass ionomer, and replanting it. Although the procedures did not result in complete healing, the
multidisciplinary approach, incorporating both nonsurgical and surgical efforts to manage palatogingival grooves,
was beneficial in that it promoted bone formation in a large through-and-through lesion, which not only supported
the natural tooth in the short term but also holds critical value for potential future treatment options, such as

dental implants.

Key words : palatogingival groove, intentional replantation, through-and-through lesion

Introduction

Palatogingival grooves are developmental
anomalies often found in maxillary incisors,
which complicate endodontic and periodontal
treatment due to their propensity to harbor plaque
and bacteria. These grooves can act as a nidus

for bacterial colonization, leading to periodontal

destruction and complicating root canal treatments.
The prevalence of palatogingival grooves is
estimated to be 5.6% in maxillary lateral incisors
(Kogon, 1986). The purpose of this case report is
to discuss the clinical presentation, diagnosis, and
management of a palatogingival groove through

intentional replantation.
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Case Presentation

A 45-year-old male patient was referred from
the Department of Periodontics for evaluation and
treatment of maxillary left lateral incisor (tooth
#22). He complained of experiencing mobility
and swelling in the upper left lateral incisor over
the past year. Although these symptoms were
temporarily alleviated with medication, they
recurred four months ago, prompting further
investigation and referral. The patient had no
significant medical or dental history and reported
good general health with no history of systemic
diseases or previous dental issues.

On clinical examination, the tooth revealed
grade II mobility, with periodontal probing
revealing deep pocket of 9mm on distopalatal side.
The patient had pain on biting and showed no
response to ice test and to electric pulp test. There
was a sinus tract on the labial aspect of tooth

#22 and was traced with a gutta-percha cone.

A N B

Radiographic examination revealed a periapical
radiolucency associated with the affected tooth,
indicative of a chronic apical abscess.

The clinical and radiographic findings led to a
diagnosis of pulp necrosis with a chronic apical
abscess on tooth #22. Periapical radiographs
offered a more detailed view, showing the
palatogingival groove extending from the
cingulum of the tooth towards the root apex,
creating a pathway for bacterial invasion
and infection (Fig. 1A). Cone-beam computed
tomography (CBCT) scan was done to visualize
the extent the of the lesion, and it revealed a large
through-and-through lesion surrounding tooth
#22 (Fig. 1B). The initial treatment plan included
nonsurgical root canal therapy (NSRCT) on tooth
#22. However, considering the extent of the
palatogingival groove and its implications, surgical
intervention through intentional replantation

was deemed necessary if conventional root canal

therapy proved insufficient.

Figure 1. (A) Periapical view of maxillary left lateral incisor revealing palatogingival groove extending deeply toward the apex
(marked with arrows). (B) CBCT axial view shows loss of cortical bone on both the labial and the palatal aspect (marked with

arrows).
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Figure 2. (A) Clinical photograph shows sinus tract on labial side (marked with an arrow). (B) Clinical photograph shows
sinus tract on palatal side (marked with an arrow). (C) Periapical radiograph taken following canal filling on tooth #22.

The initial phase involved standard root canal
therapy. The rubber dam was placed on tooth
#22, and access cavity was prepared on the
palatal side. The canal length was determined
using an electronic apex locator and confirmed
through periapical radiograph. Then, the canal
was thoroughly cleaned and shaped using Ni-
Ti file, Protaper Gold (Dentsply Sirona, Charlotte,
NC, USA) and 25% sodium hypochlorite (NaOCI).
Despite multiple visits of thorough cleaning, the
sinus tract persisted, alternating between the
labial and palatal sides (Fig 2A and B). The persistent
symptoms indicated that additional intervention
was required, and intentional replantation was
planned to address the palatogingival groove.
Before the surgery, canal was filled with gutta-
percha cone and AH-Plus sealer (Dentsply Sirona,
Charlotte, NC, USA) using continuous wave
condensation technique (Fig. 2C).

Under local anesthesia with 2% lidocaine
with 1:80,000 epinephrine, tooth #22 was
atraumatically extracted. The root surface was

examined, revealing a deep palatogingival groove

extending towards the apex (Fig. 3A). The groove
was meticulously cleaned and prepared using a
diamond bur to remove any infected or necrotic
tissue (Fig. 3B). Then, light-cured glass ionomer,
GC Fuji IT LC Capsule, (GC Corporation, Tokyo,
Japan) was used to fill and seal the groove, thus
eliminating the pathway for bacterial ingress
(Fig. 3C). The tooth was carefully reinserted
into its socket, ensuring proper alignment, and
stabilization was achieved using a resin-wire
splint, which was bonded to the adjacent teeth to
prevent movement and facilitate healing (Fig. 3D).
Postoperative instructions included antibiotics,
analgesics, and chlorhexidine mouth rinse to
prevent infection and promote healing.

At one month post-operation, the patient
reported no pain or sinus tract, and the resin-
wire splint was removed. Slight mobility of the
tooth remained, and the patient was advised to
avoid hard foods. At four months post-operative
checkup, significant improvement was observed,
with no mobility and further reduced radiolucency

around the treated area (Fig. 4A). Then, the patient
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Figure 3. (A) The root surface reveals a deep palatogingival groove extending towards the apex (B) The groove was cleaned
and prepared using a diamond bur to remove any infected or necrotic tissue (C) Light-cured glass ionomer was applied to fill
and seal the groove. (D) Post-operative periapical view shows repositioning of the tooth stabilized with a resin-wire splint.

came in for a sevens month post-operative follow-
up, and the tooth remained asymptomatic with
no signs of infection or mobility. Radiographic
examination confirmed continued periapical
healing on the mesial side; however, no evidence
of healing was seen on the distal side where

palatogingival groove was present (Fig. 4B).

Figure 4. (A) Periapical view taken four months post
operation shows bony healing, especially on the mesial
side. (B) Periapical view taken seven months post
operation shows healing of periapical lesion but no
attachment was formed on the distal aspect.
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Discussion

Of the palatogingival grooves present on
maxillary lateral incisors, approximately 47%
of the groove extends subgingivally on the
root (Kogon, 1986). Palatogingival grooves pose
significant challenges due to their propensity to
harbor plaque and bacteria, leading to periodontal
and endodontic complications (Simon et al. 1971 &
Lee et al. 1968). Conventional root canal therapy
often fails to address the bacterial infiltration
along the groove, necessitating additional surgical
interventions. The anatomical complexity of the
groove poses challenges for thorough cleaning and
disinfection during routine endodontic procedures.
If the tooth is vital and the groove terminates
around cementoenamel junction with probing
depth not exceeding 4mm, a flap operation might
be preferable. However, in this case, the tooth
was nonvital and the groove extended near apex
so intentional replantation was chosen due to
the complexity (Arun et al. 2010). Intentional
replantation involves extracting the tooth, treating
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it extraorally, and then replanting it into the socket.
This approach allows for direct visualization,
ensuring thorough debridement and sealing of the
groove which can be difficult to access intraorally.

As for the sealing of the groove, the usage of
mineral trioxide aggregate (MTA) might have been
preferred due to its excellent sealing ability and
biocompatibility, which can promote periodontal
attachment because of its cementoconductive
property (Katsamakis et al. 2013). However, despite
its excellence, the disadvantage of MTA is that it
is diffcult to handle and does not bond to the root
surface. In this case, light-cured glass ionomer was
chosen. Due to its advantageous properties for
the periodontal and tooth surfaces, glass ionomer
cement has been widely utilized in the restoration
of the palatogingival groove (Kim et al. 2017). The
fluoride content of glass ionomer cement can
impede initial adherence of bacteria to the tooth
surface and prevent bacterial development and
metabolism (Paolantonio et al. 2004). According
to Vermeersch et al. (2005), this material has
strong sealing ability through chemical bonding
with tooth, is resistant to water deterioration at the
tooth-cement interface, and has an antimicrobial
effect. Furthermore, reports have indicated that
the cement surface was the site of epithelial and
connective tissue attachment (Dragoo et al. 1997).
In addition, the reasons for this choice included
the need to minimize extraoral time to preserve
the viability of the periodontal ligament cells and
the practical handling characteristics of light-
cured glass ionomer. Its quick setting time enabled
efficient sealing of the groove and reduced the
duration the tooth remained outside the socket,
which is crucial for the success of intentional
replantation.

In the case mentioned, although complete

healing was not achieved and periodontal

attachment was not formed along the distopalatal
area where the groove was present, the
multidisciplinary approach did promote bone
formation in a large through-and-through lesion
associated with the palatogingival groove. This
bone formation is crucial as it helps in creating a
more stable and supportive environment, even if
eventually, the tooth has to be extracted in a timely
manner. The formation of bone in the affected
area contributes to the overall structural integrity
of the alveolar bone, which can be beneficial not
only for the existing tooth but also for future
treatment options such as dental implants. Should
the tooth need to be extracted in the future, the
presence of adequate bone volume and quality
due to the previous interventions can facilitate the
placement of dental implants and enhance the
chances of successful osseointegration.
Therefore, while the focus of the initial
procedures was to manage the palatogingival
groove and promote healing, the resulting
bone formation serves as a valuable asset for
maintaining oral health and supporting potential
future treatment needs. This underscores
the importance of comprehensive treatment
approaches that consider not only the immediate
concerns but also the long-term implications for

overall dental health and treatment outcomes.

Conclusion

The management of a deep palatogingival
groove through intentional replantation
underscores the importance of recognizing
anatomical anomalies and employing appropriate
surgical interventions in complex cases. Despite
not achieving complete healing of periapical lesion

or complete periodontal attachment formation in
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the affected area, the multidisciplinary approach
led to significant bone formation, enhancing the
structural integrity of the alveolar bone. This bone
formation not only supported the natural tooth
in the short term but also holds critical value for
potential future treatment options, such as dental
implants. The case underscores the importance of
a holistic treatment approach that considers both
immediate concerns and long-term implications
for maintaining oral health and supporting optimal

treatment outcomes in complex dental scenarios.
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Intracanal post removal with ultrasonic instrument
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a1, (a) 22 FU Lo AR, (b) 22 FU HAMT ARY, (o) 2
2l gutta-percha tracing 7L AR AR
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2. LU AR AR

#15 o} FH 9] sinus tractS gutta-percha
tracing ¥+ A1}, #15 2|2 S 7HZAY (@
2 1(0),(c)).

3. ZIH A X|=A 2

#15 2|o}= previously treated, chronic apical
abscess® el olrt. x|tk B A9] Ylof tisiA,
2| Al A g Aol 7o =4 2| ahd
7Ve/de aiAS T, S 52 2w EX) 7k
gol Slth. X 2A Y| A9 AT dAlss 12

o, post sPYFE 2L 7HA 9] A7t &
SET A WeYo] HAEE= XTd A%
o] E7Fssitt meE o) post AlA 2 AHEHA B
eyt (a8 2).

M 2 2 ot o

ol R

Root resection distance = 3mm
i

Retro preparation distance = Tmm

Too short for retention of MTA plug

4. X211

A U Al PFM S AAskL 24 Ae 2
o] =& AAstA postE: =EAZ (A4 3).
Post 0 2 HZE = cementE 2&Tp7 )R A
Atk AHESE 25073 A8 Ao
Azro] 7153k EM.S universal handle Piezon® &,
dtA o2 FU AALH ] AR EE 2S5
o} tipe|t} (EN041/A and DS-001 Type A, EM.S.
Electro Medical Systems S.A., Nyon, Switzerland).
| w 277 7e Hae) FHom Agele) 2
27 QA7 EIA Sk g o,
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3= 3. (a) 2 FH Y AR, (b) B AA =2, (o) 20 =2 AHA =.

e

AE R -

bl sy =

(b) o

a3 4. (a) 23T |FE 0188t post dislodgement 24, V(b) H 7= post, (c) postZt H7HE= £,

°
A=)
o
o

H

13l post dislodgementE A3}

=3
o). BUT 29|78 ALESHE, ) BHOE A
ESR
[e]

=
ARgshH, Z o 15 2 &A 7T o] o] YA & SRt
afjof ah=tl, 253}7|5 A& Aloll= 3 way syringe
= o ZEE vigs 894, o] F 10%1F 3 way
syringe® water irrigations A&f3}gict. o] Hg S
post7} =584 wf7hA] WHESE B stieglitz forcep

1:1
T B AT & E A2 Patency
284 274, 2+ gutta-percha A7 & &4
o= s 2 F = RSt @R s).

T WA WY Al #15 X|oF HE 220 24
© sinus tracto] AAE AS Q15T (2 6). T
d 23 A5S g om A HAl Y Al gutta-

percha®} endoseal MTA sealer (Maruchi, Wonju,
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a= 5. (a) post AIH &, (b) patency B, (c) 22 A8 2= S FLL GARE ARRI

o

r e

of < s :
SR E7F ¢aE m7bA] A2 HHo R Fehe a2 7. 28 2H 5 T SIARM AR
Fvks EskA] & J7) wiiel, x2d AA| 7hs
& Aste] AMEL post A H-S ZePstTt 2+ (Bisco Inc., Schaumburg, IL, USA)Z Single bond
o 55 TS Wsds|of shhd, X2 HA| 3 mm, universal adhesive (3M ESPE, St Paul, MN, USA)2}
22 dZ2A 3 mmE 9 L ARE 6 mm Rely-X Ultimate resin cement (3M ESPE)Z AR-&3}
9] gutta-percha’} B @3}t o] 79 <3 W post o [zst & A A HF Fo] £E (Filtek Z-250,
o] dol= ¢F 6 mm7} =11, o]= A x|¥e] Aoj 3M ESPE)< ¢tE319I T} (A% 8(b). o] % #74 A%t
o} gAFSlThAL AMFEIQITH (I8 8@). DT Light post < <18t 2o} 34 & 2% Q42 A=aielnt,

N

6mm for Apical surgery
(3mm root resection
+

3mm retro filling) ..,

Intracanaliost length: 6mm

Clinical crown height: 6mm

% 8. (a) M2 post ME &7 g, (b) post Z A 5 2=
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Ul AR WY Al eHdE PEM A8ES 25 3
a3tk

N & AR A, b BRI 55 34
&4 9kokal, sinus tract® AEElA] ekgih U W
AP AR ol A Xl At ast As gl

sk At @g o).

214 HEho 2 4ot 9.5 A 1 iAo §E AL
TEERES 5
]

& oy 2 gl

g3k

1. 37H T (a) FU L AR, (b) L AR AR

A710. (a) 22 FLH YA AR, (b) 221 gutta-percha tracing L BFARE AR

2. FHLH AR AR

#16 2]o} ¥ 9 sinus tract& gutta-percha
tracing ¥ A3, #16 24 B A2EE 7HEIATG @
g 10).

3. 2T A X=A 2

#16 *|ol= previously treated, chronic apical
abscess® Z1Hsolrh. X2t W40 <lof sl
A, X5d HArIA A 7ol d7]ol 94 212 7t

A b5 v, Bt 2 et 99
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13 12, 2207|172 0185k HHE 22 post

3

o WA Fabd ¥ 7} EoE A lﬂ gkt
O] FAFZI} AT pEe IS 7] HTo] ASt 001 Type A, EM.S) ¥ Z2EZF& A3l 25
FHrh= HolA post AA E AHEHAEE APetel 27|75 post] 2|7 Fol HHAIAA AH&atH, F
o @g ). o] 152 A&AIZit o] w] YA E SRt of sk
o), 223b7| A-8 Alofli= 3 way syringeZ o 7
4. X|g21pH T2 vighs B9lal) o]F 10&7F 3 way syringe®
A U Al PFM A3k 22 postE A 75k water irrigationg 2133t} o] AL post7t =
th S 17} 594 2537]5 (ENO41/A and DS- &afld w7bA] REESE & 222 postE 3 WOl A Al

(C) TALH AR AR, (d) 1AL AR

{o

22 13. 22 post A7 £ (a) LA A, (b) L AHT AR, 1217 post & 20} 42
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EAA 0l A28 BE A AFEIQIT] Patency

=

T b
R 2y =4, 7&% gutta—percha AAE 214
o= o

A /‘1, #16 %] }ﬁi 2|20l 22
sinus tracto] A2AH AL FIsiict g 4 &
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endoseal MTA sealer (Maruchi)& Al&35lo] 3+
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AZE Sk Aot 4Y ¥ A% QS WS,
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Sh 4= Qlth (a% 14),

314, 302 7 L YA AR

- post 2l5o] HQ 3}t (Peroz et al,, 2005). &, X
otE HESH, 754 IHE TSRS SHolA
posti= =88 A= 7HA AL St} wHA, g X|ob&
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S A7} oSttt o]i= post A9 Al 8E= 24
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al.,, 1994; Park, 2013).
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10. OE, water irrigation & 2= 83%7} Q.
o1t} (Davis et al,, 2010). & Zdo]
ol& 1343}01 Z5H7]15-5 HdIgh poste] X
o $1A|A17]4L, 3 way syringe® HidE &9 2]
go 2 15%7F 283t H, 10%7F 3 way syringe
ater irrigationS X35}tk
B FaEo ARES 2S5 tipe AAIYY

tip (DS-001 Type A, EM.S)olt}. 33 tipL]o]l post
AANE 78 BHoR sl AE ipEE EATT
SybronEndo®] VT tip¥} B&L Biotech] V1braPost7}
ot} & postoﬂ A A5S Agditt=
a] xo o]—Uil x] =P oﬂ}ﬁ A},Q. J_7} =7 7(-1:L/\'1
o] -golatrhi= oA & FEoli= AAYY tipe
AFE-5FATH (Park, 2013).
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