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Light and shade of Single Cone Technique in root canal obturation

Yonsei Nature Dental Clinic

Youngjun Kwak

The conventional principle of root canal obturation is to make the gutta percha(GP) ratio high and the
sealer ratio low. Many studies suggested that continuous wave technique(CWT) was superior to cold lateral
compaction(CLC) in teeth with complex anatomical structures, but CWT also has many disadvantages. With
the recent development of the calcium silicate based sealer(CSS), single cone technique(SCT) is back in the
spotlight as a root canal obturation technique. Due to the advantages of clinical convenience, many dentists
obturate root canal by SCT. When obturating the root canal by SCT, it is likely that the quality of the root canal
obturation will decrease as compared to CLC or CWT depending on tooth anatomic complexities, and it is dif-
ficult to remove the CSS from root canals in the cases of retreatment. Therefore, it is recommended to be careful
in selecting case when obturating the root canal by SCT.
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o A =2of|A A (sealer) A2 o]f= T S
O 7|2AR1 7 Q1 gHadet Ak U (hermetic api-
cal sealing)¥t oh&&] 3 B3}t At A (gutta per-
cha, GP) Alo]9] 5 wl-¢-a1 s -ek4 o = Bt 1t
FRIE A9iA 71414, sletd 0 2 AAE sk doal
£ AlFS v (entombmentAl7]7] Hgtolct.
<3 A =204 bioceramic sealer”} - calcium silicate
based sealer(CSS) 2o A2 doHA 1 222
B2 o= Ale] - 23 34 ol A=A A
7} B 253 vk It 19974 mineral trioxide
aggregate(MTA) - @A -2 =204 calcium silicate
based materialsS CSM)Z HH=1L it - 7HFDA 5
= A T A= FHof| AR EHA A= 87

A1 i rkar B wholo] ofyt}. CSME #4129
A 2|4 Bx&(direct pulp capping) AX[-&-0F A}
|5t 13 11 J9E Ws H3perforation) ], 9
(oot end filling) A=, open apexE 7FA = X[o}
9] apical plug 53 22 &&= AREE|QLL A=
3 FG7HA] §-8=1L Gz AP

A2 ofgil=olA] s Qe tHaEAQl A
(sealer) F570l| THal|A] At EA},

Fig. 12 f-eutol A A 7 o Q= 2 53-8
Alo]t}, ZOE AlY, calcium hydroxide A9} epoxy
resin A|F9] Agi= AT =l SH] i

Figure 1. Root canal sealers. (a) Pulp Canal Sealer(zinc eugenol based sealer) (b) Sealapex(calcium hydroxide based sealer) (c) AH
Plus(epoxy resin based sealer) (d) GuttaFlow?2(silicone based sealer) (e) CeraSeal(calcium silicate based sealer)
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Dr. Grossmann< A#|9] 8710= 2451 XTIt
2 (excellent sealing ability), 1% 9F44d(dimen-
sional stability), =3 733} A]7Kslow setting time), H]
851 (insolubility), 444133 (biocompatibility), A
A FA] AA 7154 (retreatability) 52] A& 7}4oF
SH}a a1 o of7] o] XASE B WA=

A= -

A= GPof| v13]] A1 QFgAdo] ojA| 1 Saf=H
A AL 7Rsdo] ol whehA St ST
0| GP H:&2 0|11 sealer H[&-2 4310 2 5171 9
3| 719} S 5= Alo] Eop). 2 S0 AL Wt
Sh=t] 23S GP7FErR A3l li=A(percentage
of GP, PGPY& E45l71 %= 2}, oh&e] L3 W GP H]
42 =017] 93l continuous wave technique(CWT)
o7 23 F4E& Aok 4 heat carrier tip©] <
olA 3mm AR Zo)7HA] Eoi7H= Ao] £l st
Ay

N

SRoA S FAS v o SH719 (cold lat-
eral compaction, CLC}& 7Fg 71202 8931 9l
CLCGZ AAAIF = 3 X =E sk X|efs0] 7F
o] ARg5H=Holtl. Itk CLCS| PGP &t
U =717 Harl o oJsh oF 43%90f|A] 100%! V7
A| oA LAl itk ARE ARGSIT St
et X D= E7Fstlt| GPRe® nMle=
glo] o] ghagl Uul= T2 B/ M53lcH?, wheta
CLCO.2 PGP 100%°] v}z G o= nAl==o] 2y
T 7Ms4d0] =tk A ouletn g g A& offFof
oHETiE ofn]2 A= oz QI Tht, 2ol 4 )
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7hotal A& 2 CLGE &oPH PGP7 2 5= Jrt
+ B&& olsffstd & Zolth

129 CLCoIA PGP7F W2 9= 7o e
71?2 @3] CLCY| 7-9- PGP7} apical 1/3%.t}F middle,
coronaloA Atz oz &7 Yehk=d oj= GP
cone coronal $-9J7} apical F-9lof| v]s}] A& 0.
2 FALEZE spreaderg E& W coronal F-HollA]
Ag7ro] LAAH T o AT £ 2 Sof7kA] ¢
A =t} o]= AFAAHA apical 1/3 F-9= accessory
GP cone ©] E0\71A] &= A7E WA b, T2
oI5 FESI| IsllA A7t spreaders Hrt 9= &
A @A E]H & 2oto]| FFo|ut 4=2] x| nhdo] of
718 4= Ik, T3 2|oR= KA accessory canal)©|
U =4 T lateral canal), E&Hanastomoses), © &
H]9] <K fin-shaped extension) o] B3t 22
wo] l=d| o Fel= &7t o] CLCEH H
Q-G SHHolk YA JIHe, GrIeE SRS
388 CWTE CLCOf| Hlsl C ol GPeF A
9] Hl&o] &1L 7|3 (void) B9 HIE&C] Wil o
A QIeH. o] Bt Lol CWTo] CLCO Hl3]
= T SS dEis=2AdH olE
&9l isthmus 2= ek 0 2 Bt L2 E 7=
735oli= CWTo] CLCO] H]sf S < 34 ®Ho]
Zh= AL & 5 QIrH?, 3 i RE] FFojlA CWT
o] CLCe] Hsf| Z3 S 5k=H| Al Al Fithal

CLCTH CWTO2 T3 30 wh2 29 X2 432
of chet Qe BAA 02 OlRE QI sheeh X
2k 25edo] 98 W CLCo] vls) &gt S ow
T3t A3k Kojol Alzio] E 5ol et 2
A7} QP o]} vt ThE AT HH CICS
AR T4l 283t ofuix|S 2 g3 7% 3




o] Zolg? WAIFEE E0IE &= AUTHAL Slrh
2, T2t &A1 ApA6] Al EH 253t AH) o] i)
£ 5% 5} 2F 10~15% A% spreader 802 2
b} He ARSI AR <49 TS A4
ol W2 FA7IIA vig s o= ¢
ofct. AA| el Fefofl w22 51 R
2 ARES17| Hks A2 22 S0 582
+ eog 43 4 F8(outine)2 FBA7I
o] Fe Hrt Teslet 4 itk QvlolA CLC
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TARE CWTS eAPH s &9 fsl=d] 28
gt AJzho] CLCO vJ3f ATl 2z ol 2

A= Aol
. I3t heat carrier®} injectable GP 1| S AR8-sfloF
5171 Wizl o] RS FYsk=t Hl-8o] E1L F4
sked| 71 vl & o Sl ©o] Atk 2 5
< X1Y5AA T o]F w= heat carrier tip®] Yok=
A7 Eof7k=t] o] AU A3]el7t Al
ol 2 =R gk wi Uk 5t ofe} #50~60
olJe] - 7|0l A= heat carriers 2183 o GP
cone®| FAE HAUe} @ 5]8 3 F75k=H] ofZ
= A= 73| g o]/ %$- spreader
ARE Z accessory GP cone& AR&51= hybrid tech-
nique= A-857] %= Rtk 1%87] f2o] sealer®} GP
cone THO & A F3 534S & &= = single cone
technique(SCT)°| A7} Yh=A] Aok 22 T
SHA] 92717
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A ofl= silver cone®]H 02 taper GP coneS AF&-
Slo] SCTE AlE=SIAL o= A|2ek F-9jollA miAlF=
Z2 o]ojFtHY. o] & 23t S 9l A3t F7]0f =
GP cone(size-matched GP cone)?} AH Plusg A&
ofo] 3 S43F A3} size-matched GP cone®t AH
PlusE ARES}E] CLCE 839l 71438t 22 vl et o+t

ofA= CICE 7I4et AF- SAR SR [olstA W
HAFES AL CLGE 7R B9olle CWTo =
T FHe s Gt . whetba] dekE o
E A= sealerE ARESIO] B SCTO 2 34
= ot A5 AR Qs T A w7 F e 4= QL
o= APFE 4 Utk ™| FZofl= CSSe o=
7129] sealer’} 7FA| 2L QA TSI ==(shrinkage)
£ B8 & 4= A = I 223 R bioac-
tive 2% HolA| Fofl w2t CSSE AR8RE SCTol o
A| P3|l Qi

SCT &41= drgohd thaat Lt J 49 & 2
9] coronal 1/3 F-10] sealerE #AFE-2 & £l sealer
£ £3] size-matched GP cone& pumping 52
SHA] @kl HHS] 7] dol W 3 1o GP
cone< orifice level 1mm SPYo|A TAE- 7]5-E ©]
g35lo] el &2loch, Az GPofl 212 &
714 7oA =W B 24 o= SCT 2o 44
2 =2]9] 7hHzlo|oh ARAA FofR= ATES
Hd o7l ofefe: 23l 285k 15 T1E Aol
bias7t AT 715/90] o B = Xtigt A HAR]
= ZFsHA sz 7ol Qo webA] A1 E X|ofhd

S ot ZS TEhA] Q2 o|Z A A9 ShH A
IFSCTO R 23 3L o= 2 A= gloE= 7]
Z9RA(CLC, CWD)S] thete] & 4= Qlrtal 223 i

of v]af) Xt F-9joll A PGP o] =4th= A7t
AP, 1] o] dAtoflA] At TiARlIE B SCT
o7 23 FHE 79 size-matched GP coneZ Ak&-
SFAAL CLC A9oll= 7129 02 tapers ZH= #25 GP
cone ARESITE TRF CICHIH o 2 2S4S S
o ARERF GP cones #25 th4l SCTOIA] ARERE size-
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matched GP cone& ARE5tal A7]0] 1~21H A
g2 71 SF 3 accessory GP cone= YATHH of
d A7 ULke71? 0.02 tape 2F0.04 tapers 7=
GP conex ARESIo] ZF2F CICO R 3 42 3
o] 0.04 taper 7497} ©] E&4Q1 A2 LElE 23

= A7 AT, gk SCT ol CLCAIH spreader
@} accessory GP cones AR8510] 719 54-& 712
3745 SCT who= 3 SR ZHTh o W2 vlA|
=2 A9E 19l 9L 133 v size-matched GP
cone ARESO] CLCE Bd o 2 495 BY
I A Ao,

SCTolA Hox=7Fg & & 59 shivt 2 5
A T A AR EPS oFH AHA| 2 So] drt
= 7dolt}. Fig. 29 ()= SCTO & - 3%t o1l
(b= A2 AFEZ CWTOR I3 F4g Hgo|ch
CLCT} CWTE] 4% GP cone fitting T4 T4
ol 0.5~1.0mm & SoZitt st =t 719F 2ol
W7 wiizoll Zol7t BAFE 4= QRN SCTE] 49719
IHgo] glal A 79J9] GP coned EOTWIL orifice
levelollA] 714 gkt oFe2He CLCZF CWTo] HIsh &
£0| Gojd uto] gitk. wbA] SCT2] 4% GP cone

T

fittinge Xtk AesA sfiof shaL o] 2 A= s
Fletirte 2 SHE Hoh A UsHA sfof 5= of==
T 9t} B2 cleaning & shaping ¥g0] Ak
TH S0 o] JH oz Z oJu)7t gl = AT
A714% o5 & wf FAY 2A S8 S A2

2 e,

Fig. 2(a)2 AA|5] T&5HA coronal 1/3 F-9jof 231
212 7|3250] gol Qli= o] . 7|2 A2 &
370 lolA 83k 810 & AJ7teh 4= Qltk. o
7] 3£0l&= open porosity 2} close porosity 7} =] 7]
27} el 223} Zot 9= open porositys WS
71 RRIZ Ao} 4 o5 TE7F o] o] |
(hermetic sealing)E Woliet <= Q17| wizo] &34 A=
9] o Fof QEEL g Qlo] & 4= QI

Fig. 3(a, b= Z¥2 x5 XofollA] SCT CWTL
2 2 FH% 5 A2 AR ARLE Zo] Bl wgt A
oJc}, Z| 2 02 Hol: SCTY] 749 7|27} Ho] Q=
R BRIG = Qlek. AA| 3t AT E H T2 A=E
CTa CWTOR 3 S48t & HlwE off HU

Figure 2. Comparison of canal obturation with SCT and CWT (a) canal obturation by SCT (b) canal obturation by CWT
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Figure 3. Canal obturations of maxillary premolar with 2 ribbon-shaped canals. (a) canal obturation by SCT (o)

canal obturation by CWT

CWTo = 3 F4%t oflA] SCT= ARG ol Hsf
oo 2 AUsHA A7t JFSE Ao| T
AP, T T2 AFolM T Fig. 33} 22 EFI B (oval-
shaped)2] TollA SCTOf| H]s] CWTO 2 34 54
S 739-F%19] Zo] of EQkTaL s3Ik
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% o] A 7] & A3 o W e e 37
7H A 2R 3] Z3-olli= 11 FEjet GP cone]
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2] size-matched GP cone®|g} TA|2He QA= 2y
SHotar SRRy, ot Ea W2 ks 7HA = Aot
™ o[.2] coronal flaring 5111 7| A& 0 & 23S 3+
oisioict shelete o] P2} GP cone Ale]2] £
Z3= AZ Seato]] Qi ofi o]l 2t o 5= initial
apical binding file(AF)-& 2H= AXA}F A9l 27153
o2 gk 978 B W 9 7= 4% coronal
F-2]ollA GP cone°| Aefi= Fe7HEAgsto] ol
A 6mm &2 3ol A] PGP 743t 3mm &2 A|-
o AE PGP H&-2 t Yotk ity Jsjua
2349] 72719} GP cone?] H-&37F EAsk= FS- 7]
Z7HIAYS 4= QU SCTolA= CLCO Y CWTH T T
Lo Myt AgEnE® Fat Aert 7|2E glofis
HS dfioF skt Fuit A2E Yoo sh=A] A=
3 Qo|t}, JZhY sealer
] ot At IS Hlolu FEE=
sealero] ¥o| sofual SEA| & AT} 717k X]o}9]
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A9 A7t 0] A5 A Tefefol gk

SCTOllA 2 ARgSH= CSS o WA= A
59| st AolERA F7) ot ARt AR]
o ole B2 AFolM UFHAL ek T2t ot I
ol ook 30¥E%U & Uoll 2 o epoxy resin A

7172t HA PRtk Zlo] RE=A] et /127K

2 BAE=E o] F At ofH AiE A=A
= EFoHA] g2 A0 Hol tiit AeE AR TS
A0 g = et 1Y CSSThe ARl A=
3 73-5-2] dtoll ofohd Bt 2F 3071 AARES T A
o] 43%ex BE A=g AR 7ol o

—L
2 AR851] 3-point fracture A @S AT AAE H
W 100% 225 slojA] X AloFdlo] mFaE w7l Q]

2l flexural strength?} QFsiAHH= AR/NE] =Zol|A]
CSM A& & Z|E AJoFdS 7d5k+= type [ collagen
9] 29174 ¥} dojuf mpdof| o]2+= o A7} o
E| ok sfAdstar Qi o= 423 X wha ) A
< 5 3L CSSefe o] kg &= 1o B2 CSSE
Aol ARES = o Hof] F=Jefof & Aot
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ISO ol w=d 23 34 28 & AP9] 2
5 40mg/mm’ oJstofof S=t]] CSS thF=2] 73
Q- O|Hr} e E 5 HRITH S, o=
premixed type2] CSS7} 43 o 2J5-0] Fo| = g5}
7] WhiElH| 271 A3t 2 ol 9ol 5 SRt
o LA U2, 3] CSSE bioceramic sealer 21l
T of=t] oA WAL calcium silicates?] 73} ¥Rl
A calcium phosphate”F A== FA ==t o] HH
£0] A9 227} FEPH 44T §HS oA HlE=
bioactivity”} k1 dlo] 124 g Aot
Sk CSS9) 734733k wf 8of| Q= &3} §R35te] =
S} Aok Hkg-S dor|ug HFA O Z hydrophilicity
£ 7t & 4= Qoi, ok&d o] 45} HkgoA]
calcium hydroxide”} @402 AJ=3H4 A4of o
S vx|A Hok. T8y ofelgysiAE CSSe) 7t
& AR 0= A A== Ho] 2o FE 85
(slight soluble in water)glth= o]t} Sal=9] 752
ISO 778 &fsh 244171 53t A& & <ol ol
< o FAHE 3% ol -&ali=H Rk Yeiglont
CSS G- AZol|A] o1& ZIoH= A 02 e,
CSS 739 Sal=HA] calcium hydroxide”} 8&%2
= antimicrobial effect HollAl= & 4= 3121t oA
o] ol HAIS H S A2 F919] niAlrEE
A2 o o u g ARof Fo7F F g sttt o
2 review =] 2JoPH CSSQ] o] Haole &+
ot 7120] Al Ert 9-Uo}A] Qrrkal Rk,

CSSe} R 2 oA BAsto] =2 SCT
oA AREER= GuttaFlow2(GF2)2k= silicone-based
sealerg 7M1 ATt =704 L $42 T o
GF2E GP cone®} 3| AR&3H A3} GP cone®le] GF2
Tk ARgsto] BlwSIREY GP cones ARESE woflAl
At F-91o] W7t FAK R E9kth= 2822 Y
T, T olg2 A7t opite] £t} stk B




02 AR = AR TR =] AT ks AR
o] A2E 71k 4 Sl w7 A elvk= w2417 L
TRl 2|25t Ao|th. £3] GF2= CSS7H 7| YA ¢
2 thixotropy 2L 7}2|1 9lo] - CSS] 4% o]
7FelAH =7} =0l HA] #olA]= Addo] = Bt
H GF29] 7% w7t oA HAA Hrt. - 4=
o] 7}3A FsAd o R WoleE Z3e] BXSh 1
2 54 &= 9tk &, GP cone ©] GF2& 3#9] sfi-a}
Ao g B B9l Hifj= 983 Shtk= Zlo]a o
710l CWT Hi= CLC 22 719Y] 7} 715iA H o %
FAL] L3 FHo] 7R 5lth= Aotk

31
E AT wfo|th o ZAEE AT o A
TS A8 post preparationS Al

o] w2} Gates Glidden Bur(GGB)YZ AR&5171 % it

L SRETPY ol GOBE EAE g =] H]

shank7} gfotA J7 2l E40] =t ZAE

7k 1sh A& w GGB E(blade)o] Al goFa =t
GPol & @ol A Eth. o] ff SCTo & F3F4
- GP cone ©] GGBl| {34 A=A &2lE 71sd
o] 7| HiEo & st 7ok S S A =
GP7} =oll 2sf Al Agobdol o "zl o] £1%0f
A GGBE Ar&=ttt stefete 47 =204 7] bz
olct. whA ZAES 9f3t 312 ] ffsii=
GGBHEI}= ZAE -8 TY(FE peeso drills)2 AR
Sk o] T2t ZAE WG =] B4 AlE Aok
< AHAISk= BE0] GGBEH ot Al Aok mlA|
Ho| = AT HES ATl Fa
Jeefiof Py, wieh ZAES QR IS THE
= 7H3 GP W2 Al7skE Zlo] L 7Ha2 CWT
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2 183K Zlo] SCTo| ¥l o571 ok shAch

CSSet =sto] 3k 7H4] o] AYztsf Hlof k= 2 A
Lo ARE T u 71&9] AE AAT 5 A=l
tiet Folch. o} AA+LoflA] CSSe= bioactive 4JE0|
A7 ol 3t #goll A hydroxyapatite’s @735t
ot 34 A= Alelg H&Hbond)gHtal d=A
P, 23] o] Agdo] 5]8 At A=A
£ 9o Yehgd e b, Sealers AlAsk=H]
A8 5= AR E78% A2 B GP2 A sealer
= AH Plus, 28579 CSSE 27 Aol Tt A =5
Algslet. A A =5 P12l Qs sedlers:
AABI% =4 AH Plus©]l ¥]8}| 25729] CSSE Al AsH=
ol AR FRRIQAl B B2 AlZte] A F3IH
I SIFCPY. 5 CF ol AT A& Al CSS
7} epoxy based sealer®| BI5f| -5-2Jx} Q1A L3to] Hot
ATH= A QIePo, 71o] Aol vls] 3% o]
Hol3li= CSS ol BAIZ o2 B7] wlzof At A
&5 g 1] gogk= CSS7FNaOCle| &5 Hsfisto]
A 2|5 Aufe] 7Fs-go] oA Hrk. Ao 8
702 AT A8 Al AA7E 7hssloF sH=H| €SS2

S A A& Ao Yflo] E e gloug 27
3% 2] Z(initial endodontic treatment)2] S&|of| T
2] A™o]| AlSsfioF & Aol

oj2o= FFAl Zof] a{dynamic tooth
movement)]] HE]ZH push-out strength”} 0ok
SH=t] CSS9] 7% epoxy resin AFB2] Aeof H|s|
push-out strength7} 2Fetth= Zlo] Gykdolc, gt
lateral canal®] Y= 78-F CSSE SCTHTH= CWTOoZ2
T S5 Ao] Hop 22 I3 34 A& vl
SIYEP”. 13| CSSE CWTo 2 ARgsleH 5
ol Fo| 7Rl olE 7% CSS7t Zek=l=d
4 93} frHo| Fxoto] CSS7F 2 &sHA Hal=|A] &
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20095 2015W7H] 43 =S & off CSSet
size-matched GP coneZ A85t] SCTO &2 43t 5
A g AokE o= g cohort A5 HH Bt
follow-up 71710] 30.17§EY wf -J3-E°] 90.9%= K
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