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Cone-beam CT superimposition and visualization using open-source softwares

Department of Orthodontics, School of Dentistry, Chosun University, Gwangju
Woo-Ram Jeon, Sung-Hoon Lim*

ITK-SNAP (http://www.itksnap.org) and 3D Slicer (CMFreg extension module; www slicer.org) are open-source softwares
which can be used for superimposition of cone-beam CT images. For superimposition, segmentation of bone is done with ITK-
SNAP, and then voxel based superimposition of CBCT images can be performed using 3D Slicer. 3D Slicer has various
visualization modules which are not provided in common commercial programs. 'Models' module is used to visualize two
overlapping three-dimensional images, and this allows various visualizations by changing view mode and color of the model. In
addition, differences between two CBCT images can be represented in a color map using ‘ShapePopulationViewer’ module. This
report introduces how to superimpose and visualize CBCT images using ITK-SNAP and 3D Slicer, and the usefulness and
limitations of both softwares will be discussed in comparison with commercial softwares.

Key words : Superimposition, CBCT, Visualization, Open-source software, ITK-SNAP, 3D Slicer
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Professor, Department of Orthodontics, School of Dentistry, Chosun University, 303, Pilmun—daero, Gwangju,
Korea.
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LZEQOIE BESle 2w NS Hrleta ﬁl"/} 2357k o FlE o] Q7] wimol ot A it
A AAE 2ZEY0]E Invivo(Anato &7 73 - ol Foid 4= glon Raa AN )';j

mage, San Jose, CA, USA)2} OnDemand3D 4 Utk ITK-SNAPL = mEls fe] F&35kal B
(CyberMed Seoul, Korea)7} ¢lom 3wl 3D Slicers %3l CBCT A= %@’5}@] ookf?}ﬂ]
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SHA|TE Invwooﬂ/ﬁE ’;‘j—% /\]3”?} * 54 99 O] & aZEF oo A #HstR % o= W
gk E2to] ket = §ioh ol =°] 3D Slicer o webs 2 HiloAs - AZE 0]
oAM= & AZ CBCT GAS =74 7|208 2 ITK-SNAP 3D SlicerE &3t} CBCT HA+
Ajt %, o] AejollA stelEtts wefsto] pe] U = T8k AlZtskeke WRlol s &TfskaL,
el 4= QIATHFig. 1), InvivoolA&= ojet 22 Al Invivoe}e] BluLE Fof 7 AZE 0] {8441}
237} 750l T Aot A HakE A S =skaLat g,
StaLARH= Aol stof B 5 fRER <
off 7R B2 A<l o] ot o]2fRt A

[‘d
E
3.
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=
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Fig. 1. Superimposition of two mandibles using ITK-SNAP and 3D Slicer: pretreatment (red shaded model),
posttreatment (white wireframe model).
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I. 3 H(superimposition) w2 37& 18l ‘active contour segmentation
mode’ & ARERITE ©] BE(mode) WAl T4 4

22|(Segmentation) A(region of interest)= A%3%t F, ‘threshol
ding’ 7|5 §38F 9%] ZHthreshould value)&

—
~—

54 99 s Qe $ dYoly Azt AAsad Yol B8 o E x5 2T ¢
Hoe =251 9149 Balaly sic} 3D Slicerd AT}, o] WAL IA F 7HAE Eelsliuiz] Hel Al
M Yohs G99 Ealat 4= QAT AGs] W2 A sh=d, shs FIHA, stet 23t 5 5ol AMEl=
7t 2ol "Qstug njggAolt weba e E4 goolr thE dlfs= sfetE, el 5 o]
1}

42 ITK-SNAPOJgh= o] QZ-AA ATE U 57} giido] B gl olE F T3 2a
oAE ARESH= Ao] £}, o] AZEQ o= £ 7} St 9L label map , ¥ F9= volume &2
AL Agom whsold ﬁﬂi, oL AZE0lel  AMEET ITK-SNAPOAE e mte] Aoz
AR SjREY FaEe] w4 Gvoxel A 3D Slicerd] | B0k &Mo] chart
value)©] A& ThE HS o|gsto 22 Aldgeltt, (Fig. 2, 3).

Fig. 2. Cranial base segemented for the voxel based registration, which would be used as ‘fabel map
during registration.

Fig. 3. Mandible segmented for the visualization, which would be used as ‘volume  during registration.
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A7) BA}] 21 L A= ol A0l a1 A ‘Transform’ , ‘Landmark registration’, %

0

o] WAy AFo] o]Z A|7]o| ekEr]o] R T Voxelbase registration’ ©|t}, Transform’ X ron
T AT U RoPl UL U AGT 5 B CBCT AL BAY, AW, F4W el
7| fzolth, Melsen?ol] W= ‘Al AMSE] B ol FstAU 9 o] sl EoE TS Al %
. fr

T 70 W ¥ (endocranial surface of the o= Ao R Heokxl ghA|qk 22bo] 419 =kl Eﬁ.
cribriform plate region of the ethmoid Sl f-83lth. Landmark registration’ =& o
bone) ¥ “HFZ Ww(internal surface of & A& A% CBCT FAl 7= (landmark)< (;T(;
the frontal bone) ©] 7A] AxZof A#o] YrE= ARt £ 7|E8E dAAA - R AL it
a

2 o]Le 24 o=z AAsct 2 Transform’ HgXth £r AJE3E Holtt )|z_
3hH, slofme] B4 HolZ s|zo AR AT A (Fig. 4). SR o] W o] B0z 712ue Y &

HILE H71st7] Y3l regional superim
positiong Al 4= Qleh °o|F S8 S& FHA
Z_H]-/\]-/d /\]-X] %% _TI_]- u]-;‘(]-7]-;<]§ '5]-01- 73?]5:11—_,] q.]z_ :i,]

Ama sjelE SIS FHAVIE HH FHUS A
A, Sk AUl 274, AR, A7A A
o BT PIETLE SIS ST + AP

A7 Aol7] el FEet SR obdth 't
, Voxelbase registration’ %82 F CBCT
ol 54 T4 9= A5k, o] F9Y Akt
é‘% | Fa AYE #HeE Aso 2 S5 W

o Al 7] W F 7P Yt St Fig.
5). H]Z Voxelbase registration’ 252 ARE3}
R 7—]0] 7]—?(]- Z%i]—ﬁ']— HOP@(QX]E]-E Transform’ 0]
L} Landmark registration’ 25 53| djZ3]
ol T3 Adsfiof gt ol= 7 7+e] S G0l o

o &

Fig. 4. ‘Landmark registration’ module superimposes two CBCT images by matching each landmark(green
pretreatment landmark, red posttreatment landmark).
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L Hx 747k Aol ookttt ‘Voxelbase
registration” Hgo| AthE 255}7] glito|t},
. A[Z®H(Visualization)

CBCT 948= o7+ =40l wef olsfslr] 4A ot
ol Yell= IS Alzeletal o S F A

A G AAEsE] 918l Models” &S AR
gttt ‘Models' EEoAe REO F HE(view
mode) 9t g HAT 5 Sled], A& d 2EE 7
B 1 729 shaded view2 A48l A7 F 1
42 wireframe viewZ AA3I} wireframe?)
FRHEE 24sH o5 st & A ®do| KX
o]7] wizol] A& M-S Zpol& olsfistr| 4A AlZt
Aoz yephd 4 QlthFig. 6).

Fig. 5. Voxel base registration’ module matches the grayscale valugs of the selected voxels.

Fig. 6. Wireframe view of one CBCT image and shaded view of the other CBCT image can depict the difference between
two CBCT images clearly. In the above image, pretreatment image was shown in red surface model with shaded
view, and posttreatment image was shown with white wireframe view.
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fun
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_ . e et L =L = 0

pulationViewer’ H&S AHEETH Model to Zl F5o] 4% wiskE Wkt 285 = ot 4 o
model distance’ BEOJNL F melo] Az] k2 2 So] o] =W, A SO ST oj5) Ho| [
Adst=d, AE AFE ShapePo A g B§lolu By patelt) vakd, & g
- N toln
pulationViewer ¥5& $o AZSRR Aol el 5 geint gelddne 1 wele Az @
_ O
o] HEGIAE F CBCT 94 7ke] Aok AP Al 83t 5= glow], olg $3) AR AF slolz == o
0%
(color map)& EJE7] fhio] A& T w542 A "ol mrh & v|wdt 4 QrkFig, 1, 9), L
Bug 24 AzEoR g3t & QthRig, 7). & Nzt IS 913 AMgSHE 3D Slicer= 779 o
o A A2 7juo 2 mulo] MRS oJazw  oh golo] A2 95 WHEolAl Slicer CMF 2 -
Ao o HgFo B o] ol HAE 2Bt 42 ¢l L Wmol mAL ALgE 4w g} o HHe e &

Fig. 8. Arrows at surface of the model allow to know the direction of growth change.

CHEHR| 2ol AFRIEIA| M|s6 M|105 2018 | 543



ORIGINAL ARTICLE

Fig. 9. Comparison of the clipped images of glenoid fossae of pretreatment (red shaded model) and post-
treatment (white wireframe model).

2 E oo ATt YRt o Aol Ak ARG
St % RET nolsol Algo] Welalt, ® 1
of| A 27leE me Eel 9 23 3ol Tt Tt
https://www.youtube.com/watch?v=mk4Np
KYpH40°1A & 4= 3t

J\LES

ITK-SNAP= &3l £2I3k= 22 54 99t A
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A Al G A EGolo] FEAdS Hlagh Ao
q, ITK-SNAP©]| Invivool B|a] 22| 20| <
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Invivooll Al = ©] & 42t & 7 (three—
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-

T
f=4

Fig. 10. Invivo software provides three-dimensional sculpting tool, which can remove unnecessary parts very

efficiently.

Invivo7} B E-&&oakal g 4= Qlo},

3, CBCT %34 W2 7]124 7|¥Hlandmark
based), ¥W 7]|9k(surface based), B4 7|4t
(voxel based) 22 tfHEH, 7|4 7|9 F342
Bl ste 7|EHoluy FakdE o] gt R ofakyd
& 583 FAREAIRE, o]kl o] obd Akl
Aol BR 7|EHE Ags] XAI71717F BS: o

o

ofl of

#H 7N FH2 AR e wHed 4
(shel)& o]&dh= Ao At FHS 9o F&
o] ¥ X (surface model)o] &7H}t F4%
N s & S| S244Q HokE BrgE A
ofl A ARt EH HElS F3 1Y 7|6k F3E Eo
A7 AaE Fgs}, Ak o okl HaEgioh
E3F 2 7N ST 7S 7INE S vl o
FoAE 714 7 S0l 7P e AeeE W
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HofIM 279 0]AF(osseous choristoma)?]l
gt S8 B 9l 2% p%t

A B ST R A CT OO

A case report and literature review of osseous choristoma on the tongue.

Department of Oral and Maxillofacial Surgery, School of Dentistry, Chonbuk National University”
Institute of Oral Bioscience, Chonbuk National University?
Yun-Ha Park” , Jin-A Baek"?

Choristoma is a growth of normal tissue that occurs at an abnormal region. In the oral cavity, osseous choristoma that has a
normal bone feature mainly has been appeared.

It is mainly occurred on the tongue. So, It can be found in dental practice or in discomfort in the mouth. Osseous choristoma in
the oral cavity is extremely rare. But It can be treated excisional biopsy under local anesthesia. The prognosis is very good.

This case is a report of osseous choristoma on the dorsal surface of the tongue. A 17-year-old female patient presented with a
foreign body sensation of the tongue. A diameter of the mass is 0.7cm, and there is no pain.

Panoramic radiographs showed a radiopaque image in the form of a double image. An excisional biopsy was performed and
diagnosed as an osseous choristoma. 12 months after the resection, there were no signs of recurrence.

Intraoral osseous choristoma is very rare, but it is clinically very simple and can be found in dental radiographs. We present this
case because of Dentists who examine the oral cavity of the patient can easily diagnose the lesion and treat it by simple resection

Key words : osseous choristoma, lingual choristoma, panoramic radiographs, prognosis
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28 122 93 Pubmed AAS 53] 20084
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Table 1. 10 years case report about oral osseous choristoma

7F1078°1%dt}. o] 9] & 7]AF(tongue base) 37
o}315 9] (submandibular region) 2%, ZA-7H
(hard palate) 19, 3slof &7 A=

gingiva) 1%°] EJ—EWA‘:}.
WA EHemE 1

A &(lingual

Authors Age | Sex Location Size(cm) Clinical features Symptoms
) posterior dorsum of ) . )
DD Andressakis 72 F 15 fistula from a purulent discharge pain
the tongue
K Kamburoglu 33 F | submandibular region 2 swelling asymptom
VR Naik 25 F | tongue Base 1.2 swelling discomfort
lingual periodontium of
M Goswamy 46 M gual p ) 1 firm and non-tender sessile mass | asymptom
the mandible
E Gorini 10 F | foramen cecum 1 firm swelling asymptom
M Yamamoto 11 M | circumvallate papillae 0.8 smooth surface discomfort
an ovoid and mucosally-
JK Stanford 11 M | posterior tongue 1 y discomfort
covered mass
BR Adhikari (case #1) 15 F | foramen cecum 0.5 swelling with health mucosa discomfort
BR Adhikari (case #2) 21 F | foramen cecum 0.5 well-circumscribed swelling asymptom
S Davidson 11 M | tongue Base Unknown | pale pink and ovoid mass discomfort
edunculated health
R Sasaki 37 | M | median hard palate 07 | " / asymptom
colored and hard mass
) ) pedunculated well- )
DD Tran 30 F | circumvallate papillae 0.8 : k discomfort
circumscribed mass
Soli hit
S Turan 47 F | foramen cecum 1 olid and ,W e mass discomfort
covered with normal mucosa
Pedunculatedand dome-
MJ Heinz 21 F | tongue base 0.5 discomfort
shaped mass
) ) hard, painless swelling in facial
K Sahay 30 F | submandibular region 2 i )
the submental region, swelling
non-tender pedunculated
H Yoshimura 7 M | posterior tongue 0.6 P ) asymptom
mass covered with normal mucosa
lated healthy col
Presented case 17 F | foramen cecum 0.7 pedunculated healthy colored asymptom
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Current clinical practice of endodontic irrigation

Department of Conservative Dentistry, School of Dentistry, Wonkwang University,
Wonkwang University Daejeon Dental Hospital
Minseock Seo PhD

Whether you use a hand file or an engine-driven file, you cannot remove bacteria completely from the root canal by mechanical
work alone. If the root canal is well cleaned, endodontic irrigants will well penetrate into these areas that will not be mechanically
accessible. It will decompose and remove the biofilm and also remove the smear layer to reach the dentinal tubule. Clinicians who
are not yet using NaOCl as their primary irrigant, should be aware that there are no other irrigants that offer all the benefits of
NaOCl and are inexpensive. Clinicians may be reluctant to use it because of concern about NaOCl accident, but this possibility is

extremely low if used with caution.

Key words : endodontic, irrigation, root canal, sodium hypochlorite
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Sodium hypochlorite

Sodium hypochlorite(NaOCl)+= 1919% A&
o7 T AIAAR 273U 100 of |7k A
TH AIAA R o]-§H T oAl A S
th= 7FA1AL Qlet, 2012 )=o) x| = 5tE o] A
woes o= g AERAIA 91%9 SHAPH
NaOCle =8 AAA|= ARgRIThaL sHgicl, wh=
A AG8EAL e FYolA AHESRL A Th A o= Atk
Y Hydroxyl ione Alet A& DNAE 44
7|3 2 pH TS BIAJAIZ| I Az o] e
oFslAZIT}E, 4 0] &2 peptide bondE Zo]A]
guge SHAAT o Yot FEA

al
chloramine& W&3tth NaOCl2 23 A& A9

ALEo] YAE Alg5n
the DR Bl B 4 P, At 3]
7H 53] o B8 ol matalof gk

Chlorhexidine

Chlorhexidine(CHX)& 1% Ay &4 L%

=
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oE
(e
2
2
N
o
el
k=l
i
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2
H1
N
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=t
L
=,

J :
< substantivity7} Qthe ZA0& AJobd ol 2
goto] FatdE 125F7H4] #A%H. Chlorhexi
dine W5 2Hde AMESIA] H3kaL A2jele] =
Zo| -2l Aol NaOCle] HE-E0= AME-
Ao, #71EE Fellhs 580l flolM F2 AIEA
2 AR A= ¢kl NaOCl 2} biofilmof et &
o B A G, B ARShE 0.2% TEEE
At B2 BAA ola At e 7HX 1 2%
o] wE AMgstofof Aty e 3 A A

ol 2 o] AHAY AL T3 A2 5 Ao
20l e v 3 o] SES ol Aow

e, Atz o] Al&A|7L anaphylaxis® ©|
o A= At o] Sltk= -27F A7) = A Sl

EDTA

Ethylenediamine tetra acetic acid (EDTA)
(17%)= F71& FARE A|ASH= chelating agent
ojth, = AATIL L3 FHof WA S HE =
gk o] arpAoletal A AZILY, EDTAE T3 %
3 ol AL ARESH= Alo] obd et 2 5
npAle Al gl A ARg-stoiof stal NaOClE
o]0 ARg-sliAl= QHETY, A 2| & A SolA =
WS AEHA 2= AAsE b {851, of
Ak o] JAA= NaOCIE thAe 5= ¢lar rollAf
ot WAl o] Bz 0 & ARgStofof jith 54
o Holt}, 10-50% citric acidE Al AMEEE
% qla AR vgst, EUES A Sk A
of thallAls 2 717 EAlo] QAT 2012 Wl
SR ARl HEEA B 77% $eA)
S-S A7 ok Arka G EDTAS 2
A& 5 AAAY stz ARt SEAR= 80%
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Hydrogen peroxide

Hydrogen peroxide (H:0,)= 7V 22 ARE-H
L AR Ao &3tk BE 3%2F 30% Akel9] =

2 ARSI, A, vloleiset Fwuof Hgatant
TR 2 AIEA s e 27] 957 o]

o o)t 2k A A =

o

FA) gt

=& NN =gt=

Z|T- MTADS} QMIX7} 27051t T 7R mE
AlAA ] S WEal Aokl Y2 JTEsHes
Stz AEEA 5‘-1% E9kekal §lty, MTAD+=
doxycycline, citric acidet AlA|(detergent) =
°1E°1X4 AUtk FE =20l WEH o] AlAAlE =

]747 | &55taL FAlol Aot R4l FF

T AR AT o] Eolr] L3} A HA 2

?‘5}E}51 ST, AT MTAD S & AR&-3]lof 3}
A A g BES, AR
EDTA®} Zro] NaOC19] Rz2 o8tz AMgsh= A
2 18T £ Jdo¥. QMIX+E chlorhexidine,
EDTAS} AHE A2 €°LE olch, o] §HL T

A= f7lee AAT o 7] dheol 9522 A
43} e o)

= z] 5}k

S} Agia
5, ALt FA0PAE AR Aneats 2
Al g 10H7}T*L Agrolek % 4 9l

AEe] W2 AIAA FollA NaOCl2 oF2|7h
A gold standard® AYE GA|staL et Ao
L ABEol 7148 EUAIE ARSHE 7o) wolA
1128 S5t 41014 1% &9 02 ThsofA] AMgst
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MEH AL AlZH
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AEAZE 2 Holl gz ARtel 25 vdlEE A
SA 2R Folal Alat 5 AhAE 7ol okl
ot W2 28 5 5 VAR Yol 24 st
Al o2 A AEAE L3t 2l vii=
Z10] LRSI, NaOCl9| e waA aes
%71 flzell 22 ololl= ° ol &¥o] i,
IR A8 o] ASH R AlAAS welsls
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5ot e whud H@*Q% FQIoP?, 29 ER 15
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Ao Adglo] T3 WollA needle tipe HolAl 1-
2mm o} A|lAA|7} o] Fe o gkl gt} Needle
tipolA 1-2mm o4+ Bzl B9E dead zone
ojgfal FE11 o] EjoAl= AJZA| Q] wgto] ot
A etk (A" 1), 1HBE o]y £919 o At

H

i
1-2mm beyond syringe

——— -

Dead zone

v

. ‘dead zone' : needie & 1-2 mm 27t2 G0{A= MAXQl 20| O|F0{X|X| Z=Cf
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S YallMe o Ad" AlE e als)Ekor 7} 2o o Zo] mdd 4= 9t} ofE s
e, o] 7helglS o T ME == AFA7 Urb]
7o) AIF &7} o ALt kAT needle?] 7]

M|Z g 7} ZrofxH 2 ko] NHAE FYs7] Yol o &

AlZA= aRstd o2 Bt 290 4 =2 AE3} 509l needle tipS <8BS 1A
= itk 1A AIFAIE Bt FYske A e o1 oA Eof QlojA] Tt Hof 4 7hsAdS £l
B SEOHA 7] gi2o] AFAIE & < A7 3 23 2o R AEAE mAUE EE W
7= el kA "k, AFAE % o}, thEt needle FHl= LH 200 LI}
Al7]aL Q)L W= A2 A2 2] 7] o ® X4 9 AZA = 3 QEe R AR & FeAl= ¢k Hrt
Al 2 Sl &oll B2 HiEe] 270l A E7Fre R gES 7ieke A Hoke AR &7t

o2 Y 7iskz Ao| FHEY, HE ARIA|

1) et M&H(Positive pressure irrigation) o] AAo] I AAA7} 2 e AW 2% 3 mm

T8 HE AFAIE Y= B Soll 284 74 kel AlA] tips HIAZIEE UF AA= ¢ 9
()2 7P @ol A= Woltt, I Idi& Ald t}. Needle tipo] T ol 7|25 51 ¢F Ht,
A1) needle T3 Yol Wi S 71allA] A ZA] G AIA -2 2712 ©o] Qi
7F 24 ro g FQlE= Wt &A= 23 1. AE o] - Holz 4= Qirt.

Imm M7HA] AAAE A7 =5 ok shop” & 2. T AlF o] B35S 4= Qlrt,

Aol m=edh= AL 9] 2719} tapero] 24 %] AL 25 7= kAT Al S ARESH
< Hrh, 232 0.3 mm = #3019 Zd7k] Fdjst H 53] R8s =Y 4 drh T4 A 4
FCHA 27G needled FNA 3mm $A7HA] F Qboll F7H-E&o] A AHA| TS U= vapor
glglo] YW 4= ok, o 2 Alo]A9] needle 4 lock @AMT #&HO| Y. o] A& patency
&5 F 7HA] o] qlot dFb= needled] A7 filing= A sEAY S8 Al A RS ARE-shH 248t

T2 2. Needle@| £F. AZEE flat open-ended needle, beveled open-ended needle, side-cut open-ended needle,
closed-end single side-opening needle. FAE|= needle SEj= 222 2 J1X|0O|CH
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2) 22 M&(negative pressure irrigation)
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H5eo] Wrke A7 g,
Multisonic ultracleaning system

o] AIARE A|IAE fl8f ol ] st 54
431th, Gentle wave(Sonendo)gk= ©]&9] A&
o7 AJfEa Gtk Tt S Al IPERkS o=
Sl= Zo] ofH 2l 71A1 4Rl AP S dAE ez
4 R 24 o5 HRE v 54 e
£ ARESHARE 2 WRE So)7be 532 9
(719 5). A7 912 YAAAA EHE /‘]7]51 !
T &R @"EJQ} A7t 40%=9] AI-A7F 15
45 m19] W2 £ & Zoj7ith 27 in vitro A%
AR 24 315]17} o9 2l = Ao = YepuR| Rk
opz] ¢ E-2 A7} H sy,

mlo
>

[>

Multiple agitation

T ol EHL ZHE AAAR 9L GP
2.9 Arelgtt} 123 w27 3mm ¢ ol
& 3ttt o]@A| 344 vapor lock ] 754
ofil ZHHRE AAAIZE & =g = A st
o

A Aol GP 22 4% Bkt A%E 92 4

$2 offf 2 Hu

oj¢} st Lol
Activationo|2h= W= HejE o] Wo] 27w
Atk ORAE F 5 Imm A AIAAZE 28
WA UZ 7Hs/dS £0]a0) tug—backS §lH & Al
HAZE QA Lol Ytk § oFf 2mm Zlo|=
L2Z0]11 187110038 A= Ayttt A AAE wgt
3 3027503 AE 7o Ao Sxo] Zr} 94
o Zg5}7] g TY2H7IE SR o] WL
7 A 2T MASES e 4 ARk

RTINS

Manual Dynamic

JI2! 4. EndoActivator= STt H|L{X|E ALE35t0] MK E 23t AlZICE

>

T2l 5, AThe Gentle Wave O_HELLIA B. Gentle Wave A|AEI9| A2 H|FHLIZ
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V. N Z=E3 FH

Ak

— A FAoJA 1% olAte] BEE 7}4 NaOCl
ARE3H,

— Aol 3087 AlF A7
St

HS A1) Sl el

— NaOCl& A= AlA s=al a5 =o)7] f1gt
F7HEQ WS &t (REE 97, Al{}% =
7], 5ot/ 259 7|9 AR GP 2 ARESt
o HFs}7))

GENS

- T AY YR T HueE LS Al

- 2 AY &7 3 17% EDTAZ A|Zslo] =
o= AAR,

1. NaOCIO| Z& ¥fo=Z WMLl 2 37| 98t

V. NaOCI At

NaOCl& Ze)7 =9 o] 4% 2t 4
Fol A 5= ot efet A RS Sfeld Y
RS 2ok At £t w5 Boa] £3)
§azet Hebgol Aasttt, S71wskA 5] A2
7h 508 Holrhz A T %2 ofA ozt

Eae]

o A= 2 4= QlaL & 5’3’% HA AT
2e{dlof OraSeal( =9 o] Ryt
o] WHE Algsd o] H"H ]_ Ane ke 2
e,

ool 2419 2| =eh= TAH /\ﬂf‘“ﬂﬂ < e
2 WA 2L uby] 3t T2 EZS 1 qo A
gakdich. ol2Aor= SHTIAE fe] B2
= QA HRE Y] AL Sl 2 HolA Al

AL AR SR, e 2EEE 7

NaOCl &4 it |

- 748t apical stopg EESIHD =3I}
- 1-2% Y=o FA| B2 =2 NaOCIE ARSSLTt.

- A2IX]|0f| luerlok HEHZ needie= 25110 needle side-vented & S ARZSHCY.

- 12 dmi 0|9 £E=Z MASHA| %=Lk

- 2&0|A 1-2mm ZIO|Z stopperE FEA|SIT A|2IX|E A
20| AZIX|It IR SRR
THRIOf|A AlZIXIE SEI0|HAM ARZEICE

- :—, 0| 0|Al-o|- JHo| o||:’_—| |_7]||:|1 bl I:II-A|.A-| A|.Xl_|g xxlo{%[’.

— |
=}

- Tk RIS AR B IR ko= piig

St Mol UCHE % F

H 2. NaOCI0| 23 S22 ix{LIZE 2401 CHEh B2

NaOCl 2Ako| ZUz|

- ALl BRa2 2He MASIT

- FIHHOl 0K (ZFEA(ZH0| 21 Aol ELC})E Sith

- FEEEcR 2 B E St S JHUE MEE WR|SHK| Y=Lt
- 3% 20 Ho| § T USS SA0IA Yt ekAZICE

- MEHE XMESICH Acetaminophen 500mg, ibupropfen 400-600 mg

- 24A|72F ot0f| M35t I 0|2 HI|Ho=Z &0ISIC}

- ST Y20t ZAEM SHEHE KEeict

- E2 0| 25U 50| ZEsh =M e SSAZ HWLL
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U Aol A8 A9ol= NaOCl Al chlorhexi V[, AR
dine AHAZ A8 4+ Ak, Q477

NaOCI AHi7h oJAlfich $olA] &5k @t 23 Azold 2 AlEe e Frsi), o
3 el QS ASPA ok B NaOCIS]  NaOCIE 8L A AHab B ke
2 vrom WU £430] A7 490 Asls  NaOClo] 7k BE & 18] 4
5t0] slolelel 5 oo AelsKAE) A ) e AR ke A8 Selel HEk NaOCI
752 Y A0 R AZolSE RO LT A0S Selelel A6 719 4 glott AT

£ AR o A oRE ATROROR  Agal o]d A4S Ta) .
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Root Canal Obturation from the Viewpoint of Appropriate Technology

Department of Conservative Dentistry, College of Dentistry, Yonsei university
Sunil Kim, D.D.S., Ph.D

Obturation is a important procedure of root canal treatment. Canal filling should be both provide a hermetic seal for the root canal
system and eliminate leakage channel from the oral cavity. Gutta-percha have been the standard material of choice for root canal
obturation. Canal filling has been aimed at maximizing the amount of gutta-percha and minimizing the amount of sealer. However
recently, single cone technique has been introduced that include calcium silicate-based sealer and single gutta-percha cone. It is
important to select an obturation technique that offers consistency and is easy to use. From the standpoint of appropriate
technology, the single cone technique is thought to be useful for general dentist.
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First step of root canal therapy-access cavity preparation

Department of Conservative Dentistry, College of Dentistry, Dankook university
Minju Song, DDS, MSD, Ph.D,

Adequate access cavity is the key to achieving endodontic success. The aims of the access cavity can be considered as follows: 1)
Creation of a smooth unimpeded pathway for instruments to canal orifices 2) Removal of the entire roof of the pulp chamber in
order to inspect the pulp floor, 3) Preservation of natural tooth substance consistent with the above. Recently, contracted
endodontic cavities based on minimally invasive endodontics has introduced. This has the benefit of preserving the pericervical
dentin more than traditional access cavity with achieving long-term success. However, some studies reported controversial results
regarding root canal detection, instrumentation efficacy (noninstrumented canal area, hard tissue debris accumulation, canal
transportation, and centering ratio) as well as fracture resistance. Therefore, further studies are required for accepting contracted
access cavity, and modified form of traditional and contracted access cavity could be considered.

Key words : endodontic access cavity, contracted endodontic cavity, pericervical dentin
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