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Abstract

BACKGROUND: One-visit root treatment has been widely acknowledged by clinicians. The novel nickel-titanium
instruments can improve the work efficiency, treatment efficacy and comfort, which not only meet the patients’
psychological requirements, but also alleviate the doctors’ workload.

OBJECTIVE: To evaluate the clinical evaluation of the nickel-titanium mechanical instruments in three different
movement patterns combined with warm vertical compaction in the single-visit endodontic treatment.

METHODS: 375 affected teeth from 375 patients with pulp necrosis and periapical periodontitis were randomly allotted to
three groups: WaveOne reciprocating, ProTaper rotary and Twisted File Adaptive groups. All the canals of teeth were
instrumented with a crown-down technique combined with ultrasonic irrigation, and then subjected to the root canal filling
using warm vertical compaction.

RESULTS AND CONCLUSION: The root canal preparation time differed significantly among groups (P < 0.001), which
was the shortest in the WaveOne group, and longest in the ProTaper group. There was no significant difference in the
canal obturation among groups (P > 0.05). The postoperative pain showed significant difference among groups at 24 and
72 hours (P < 0.05). At 7 days postoperatively, there was no significant difference in pain among groups (P > 0.05).
These results indicate that the WaveOne can significantly improve the canal preparation and shows good molding effect;
while the Twisted File Adaptive significantly reduces postoperative pain.

Subject headings: Root Canal Therapy; Biocompatible Materials; Tissue Engineering

Funding: the Natural Science Foundation of Xinjiang Uygur Autonomous Region, No. 2015211C111
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Figure 1 The experimental flow chart of clinical evaluation of
nickel-titanium mechanical instruments in three different
movement patterns combined with warm vertical compaction in
the single-visit endodontic treatment

2.2 RZFH SHUEER. MR P WK AR
TP AE— oy T 22 5 6 W M (P> 0.05; %&1).
2.3 MRE LA WaveOneft: 5 iz 5h 41 HE 5 7l #5 I )
x4, Twisted File Adaptive Hi&ENIZsh41Ik 2, ProTaper
O A, 320 AR T & I ) 2 e A R R X
(F=60.790, P<0.001), {F&MLARE & 22515 B
EPERE (P < 0.001; 32).

24 HEREHN L RBRIYRE RGN ER T
BEMEE X (Xx*=3.112, P>0.05; %3).

25 ARE&H SHUWEIRITE24 hFI72 hit) &R & 7E 5
HEENEXL FENANMERAFREERE . K5
7 diNy, 3dZER TG R E VR X (FRE).

3 i}i¢ Discussion

HEE VR TT P G T T 2 B AR SR J s, (R BT
PR b R M VAT IO O DR 36 2 — A R e 1 o
i, HEZH RO BOERIE Y, I ORERREAT R
RGN WA, Oy BT — e HEE RESER,

895



TIH, 5 = IS S BRI G T — AR 87 I T O @ ] 702 WWW.CRTER.org

# 1 ProTaper. WaveOne 1 Twisted File Adaptive Z#ER IR RFEI B F BERIREIT LR EATHEENRELEN
Table 1 Baseline data of patient undergoing the nickel-titanium mechanical instruments in ProTaper, WaveOne and Twisted File Adaptive
movement patterns for infected root canals of posterior teeth in the single-visit root treatment

T H ProTaper #4:he 412 sh 41 WaveOne 11 £ iz #1141 Twisted File Adaptive [5i& iz 541 X3F P
FH(n) 125 125 125
M EL(n) 315 311 320
Hesl(n, YWik) 65/60 58/67 62/63 0.789 0.674
BEER (s, %) 38.82+10.28 38.70+11.69 38.9049.846 0.011 0.989
FAi(n) 0.177 0.915
Gi=¥8 39 36 38
B 86 89 87
1 (n) 0.968 0.915
FREFIE 19 23 18
PRI 68 63 68
SRR % 38 39 39
AT (n) 0.810 0.667
pi] 16 21 18
PN 109 104 107

%2 ProTaper, WaveOne 0 Twisted File Adaptive iZZE R 24k % 3 ProTaper, WaveOne #0 Twisted File Adaptive iZ Zh#8 = 85k

RGN R F BRRREIT— AR E AT HIRE &R 8 (xxs) REMRFBREREIT—RERERITHIRERIEER
Table 2 The root canal preparation time of the nickel-titanium Table 3 The Root canal filling situation of the nickel-titanium
mechanical instruments in ProTaper, WaveOne and Twisted File mechanical instruments in ProTaper, WaveOne and Twisted File
Adaptive movement patterns for infected root canals of posterior Adaptive movement patterns for infected root canals of posterior
teeth in the single-visit root treatment teeth in the single-visit root treatment
415 R H(n) U T4 (7] (min) 5 WREH & JRER@N) SR
o (n) (n) (%)
ProTaper 34 light 12 5041 315 4.03£1.73 K7E iz
WaveOne f+ & iz 54l 31 2.14+1.07
Twisted File Adaptive 14 i& R iZ 340 320 3.08+1.19 ProTaper 4 4:lie418 5241 315 292 15 8 92.7
WaveOne 11212341 311 294 12 5 94.5
F 60.790 Twisted File Adaptive HIG&Nizz)4H 320 307 10 3 95.9
P <0.001
ait 946 893 37 16 944

% 4 ProTaper, WaveOne #1 Twisted File Adaptive IZZhR N IR R A M F F BB EIT—IERE AT EEREMERERIF R (1=125)
Table 4 The postoperative pain of the nickel-titanium mechanical instruments in ProTaper, WaveOne and Twisted File Adaptive movement
patterns for infected root canals of posterior teeth in the single-visit root treatment

i 1) 2151 Jed(n) PR () P2
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I aabl] Gt
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Twisted File Adaptive [ i& Wiz #41 107 1 7 0 14.4
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Twisted File Adaptive |3& iz 5h41 125 0 0 0 0

R U AR FE BRI R AP A2 AR JERIREERT, JJSBER, DN Jyag, Bk R EEIrELr, wr
—UIERVE IR RTS8 v o R AR i DAAR G PN R TS AT LA, T8 56 e TR AR A Tl i
Rt AU L, S TR R Tk R S IR = A JERRAE, IR, RRALIMEE RN, WD T KA
T LR 34h, SR T2 DA FREG I BRERE, A AN RO B A HEE T BEJE A AR

ProTaperff £k #% bl 1201 2080t 20 LIk )iz v H 7], ProTaper A HE FE 5 v U4 nl A )i e 28 i 8
IR, A d5 A IR AR AR A k2 — . ProTaper ™ —£f) R AR 2 = A7 T A% e 22 IR, 3 T A

896 P.O. Box 10002, Shenyang 110180 www.CRTER.org



TIH, 5 = IS S BRI G T — AR 87 I T O

@ﬁ? www.CRTER.org

KRR, vk ProTaperii gk S bl (1B sk R B0 5 %
TS .

WaveOne & Ek i T-20 1 4R THI T, t 48R Re sk drAdn 1
LB IM-Wire hI/E T, Rk BT Be vk ™ =
HE, 50°0ff1, =AVIEIT), HATHELFIFEE . PUIH o7
BE 1 B 1325 PO, ]I B A i B e A B b
LRI 7 P R B ) S s 1 RS s AR ek
S MBS AT — B A e, e TREAT — WO I 11
Bl ek, WskR AT WUE R A SR T e, ] LA
HUBE T AP, A — SRR AT R, ] S
i, — IR, w9 DA USSR

Twisted File Adaptiveff k& T-2015%4 H1SybronEndo
NEIRAT, N EN AR R, e LB T ik 9K
&) AT LA —FhRR R S N RIZ B, I A AR
FES A, LN 3 A0 T 1 22 4 1EP0). Twisted File
Adaptive s 3/ B4 . BIRMIKHAbBE . 48 41 il k.
ROV R R TH AL BE,  H BRI AE S SEUFH
PRE K2 T 57 s AT T BE 7%, BB I T UL, B
BRRLEEHT T2 45 H AR A . A% 5 5 RS I 2 A g e
g, HERFEARE AL, WE M, i
1B, Twisted File Adaptivedft R IFL e g 2>,

TR 45 L 2 W WaveOne 8 Bk H 37 # ML A5 191 4% k3 I
i, T ERRL, BRI R 3R VE I A] . Twisted File
Adaptive{f I 3 T4 e, S5 ProTaperZ 2 #4 B AH
b, MR, ATl AENA, TN g4. 3
JUREK SR MIS AT IS, I B AIE L, Wiy, M BT,
AR TRE . SYHHMTER R ER LR EER (P <
0.05).

LR TR, R T IR P B AR AR A ke
TG . FREAL . A B I ) Py s H iR
AL, GRS AL SPEIORE, 238 A 5 i B K
(R RO, R PR T AR RS AL,  AH TRRAR R
BT IRE AR E R R A A A B R EEN R, {F
HRIBHMEVEIT RG24 W72 WKIREZE ST W
HEX(P < 0.05), {FE24li2 %A BEEE (P <
0.05). RJ5i24 hf172 h, WaveOnefl: Hizzh 4l R G Aw %
KRR, I E 50k 45.6% F132% , Twisted File
Adaptive [H i .12 3l 1 5 Jf 2 7 5l 4 14.4% F15.6% ,
ProTaperi L g fia 5 2H o v o 29.6 % F116% . 32 F 2L H
PR BE PR A B AOR, B R K E . ProTaperid:
S e iE 5 20 FTwisted File Adaptive [1& Nz sh4H T-A
J57 dEE I TCK , WaveOnef: iz 541 A5 215 B I %
PO, (A3LIARJE B R 22 5 B E VERE (P < 0.05), 5K
B 8 26 W 1T 5332 B LAk Bk Wave One AR S5 7 % R AE I5
ws LR DR AT 2 DR b 1 28 B AR B WU T AT T 0120 1
e, X FEURLOARE T AWNE e, LA SR LA
SRy, HEIAR T, ARk B TARKE, X 7

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

BRI A BN KG A T HE AR IAL,  SLR A S8 Bl 35 I V)
M fER e, AR T I DI EI RN, AR T R D) E AR
BRI SRR S A% R L HE AR AL, Sk
ARG . BurkleinZB40 )y, WaveOnefE 4 il
THESIE ) K B R, LA A S T2, Bom
HARRALIIE I E 2 . KIS WFCER SRR A 5218 8 1)
BRI 2K B 22 AT S 9 AR AR FLIX — BB, R e
=5 \WaveOne ity K iy 8 2 A r i Rl i, W3 el A5 FH AR
SRR, AT KR PR, AT RE DR AR
B AR RRILI T RE, Wk R JE B I R
ProTaper?E AT AR T4 AT, L SXigh O &K AR & 5& 1) it
B, AT R, WO MR B KR T R AR R
FLHEAARIRZL L ProTaper 7]l ds A (RIMRSUH 1 FNVA Rl
AR Py ) STORIF AT S AR D HE, A
FEHE AR R FLAR BB AR 9 OO, A7 R s
Twisted File Adaptive#tEk#5 i A PR S A A 7 12 311
P, [N S MU AL 3, I8 BV B T 2 MR R A 11 e )
5 A1 B0 6 A 0 M B R Bt 22 4 R A T SR kAT AR A T
o IRINTBEIRI IR0 X AR 5 R 1) JEE 4 ) R IR LR, e /b
FR A 4 H AR SR () v e

G RYAYT A PRI —RIEAR BT T IR AT 728, ik
PEATEMENGRE, ATH H—MEMmie. RSB EAE R o
VRS A BOAR, ATk BRI SR H 1) TR RS .
PR i3 8320 4 BN B A I O e A B 1)
AP, AT LI A SR A A, Ok B 58 6 1) S 4E AR AL
Ty [N R AR B5 P T DA AR A s IR I R AR, S —
U2 LR R o IR VR T BORTEANT BB, n] 4
BB AL SETT BIIG BOR, 8R, aIT S5
IREE A 5 A B AT 431

S W R P LR S BT i 00 A 2 R R A P
Y, BRI, (T ARG 78IH. WaveOne B gk 2 iR
TR R, W] LA B g RIS R B I R], 98 e AR
U, R R IR DY, SIS HIANRE A TR F R N &%
T K AR B . Twisted File Adaptive gk 2 m i iz
ARG, PR AR G EERE m i A, O A
KEFENIGIT AR . L LR, — WA VAT T E B
FRVELER B rT LA B3 SE AT IE L VAT LA R T B
REBS IR MRS AR 4R, 380 T — Ry sEF I, (EA3
GRS VZHES

TEZTH: TR YEH A AL RE T, ZHREFN.

FYZEIHZE: L FPTA AR L FIAT LEAA LA B4 K.

ORI R F EAHBEARFRF —WEEREFIEEER
LY, R FROLEZEZIRELIERE.

NELTE LEHRH OEE CNKI R 5 Xk 4 44T 3
REE,

XEHF: XFLEANRUTING F RRFINT, FERFLRS
-

TEZRRE. % —AE 3T R AR S b6 P B T84 RpAT A K

897



T, <F

=PI NTE SRR I HT It — LR T8 7 I T O

@]%2 www.CRTER.org

TAE, WP HRARIEA R . 53 (O3 AR &)L R BAER
TARBA AMZIRA . HEFHE, TELZEE.

XEMIR: LFHRATLECE ML BRRALEZ T B X
i,

FRHE R, XR—BFARBRILE, LFERTLEEC 54
A FAALZE T AR, R3E (Grink T FET ) “F
- AE T kbR A AR 5 Kk £3.0” £2k, AL AMGERLT,
RAABAVAAET Ltk B 89 R F R SLA Bt ARAY K, B AS
TR 2 R, TR BN, A, 3. k. BUEEEILIRK,
HFAZET RG], AR AR LTI AR A R,

BZHEREE: & FRRMCIFERFEERETS.

4 H#EXHL References

(11 BT JE R, M, 55 A I SRR MRS B 2 CIEAR
B ARBUSAR BHFI]. T AR I R B T 2R (), 2013,
7(24):11838-11841.

[21  ARFGHE, =8 — IR IR X 2 A NGRS 1T 2% (J].
IR AR 44 75,2010,13(2):135-136.

[B]  REE.—DVERE BT I AR O A SN A 8 2T BN EE[].
552 2 24,2012,19(18):2789-2790.

[4]  PNESE R B A R — IR S 2 AR AR S
THE S MR 59T R RGN [ A A6 i 2%,
2011,21(8):452-458.

[5] 2Bk XA — JIERE VAT Sk S 86 9 1097 2] o B S
T1J,2012,39(7):114-115.

[6] VBEAEVGST A S 2 UGEARF R IR RS [J]. [
Sz PE24,2015,10(13):115-116.

[7]1  Kirchhoff AL, Fariniuk LF, Mello |. Apical extrusion of debris in
flat-oval root canals after using different instrumentation
systems. J Endod. 2015;41(2):237-241.

[8] BT MR AR THIS S AE N FERE S — I MER B IR T R I PR T 2
PRI RS AF 1 i B % 24K, 2014,12(2):208-210.

[9]  BEWISCJH 2 AR AR 2 M) AR AL 50 N BB H A,
2012:267.

[10] R4, Fh TS, 84 AH plus 152822 B FR 78 I AEAR B iR T
RGP T 2LV A [J]. 9 96 S R K 22 41,2014, 37/(9):
1164-1166.

[11] oA R 59 A B AN R T 7 R AR 10146 J 02 ()R ) 5%
m[J]. 1 Be 2%,2012,32(3):162-166.

[12] Schneider SW. A comparison of canal preparations in straight

and curved root canals. Oral Surg Oral Med Oral Pathol. 1971;

32(2):271-275.

[13]  AEfAe, sk, W, A =R LA 2 B AR R 1
I PR S A 52 [J]. 2 1< 47%,2013,34(2):131-133.

[14]  BRFEHE, S HURK, 223 WU B BRI B S B AE P08 I AL 82 ] o
[H = 11,2012,47(8):81-83.

[15] ATLWERR R Rk, = ioL A ToUA 2 B P00 R RO A i 4 1
REEE B ) 0 ELER[J]. I ZH 2L AT AT, 2015,19(34):
5443-5447.

[16] AR AR, ST, A5 AR 5547 BC A 0 E VR YT R IR Y
FHJ] IR BE,2011,11(2):20-21.

[17] Arias A, de la Macorra JC, Azabal M, et al. Prospective case
controlled clinical study of post-endodontic pain after rotary
root canal preparation performed by a single operator. J Dent.
2015;43(3):389-395.

898

(18]

[19]

[20]

[21]

[22]

(23]

[24]

(28]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

T ML KA AR TF A Protaper F F AR VA 9T I PR LR [J].
IR EE 2% 1 s 2 75,2012, 28(8):479-480.

Imfeld TN. Prevalence and quality of endodontic treatment in
an elderly urban population of Switzerland. J Endod. 1991;
17(12):604-607.

Cruz Junior JA, Coelho MS, Kato AS, et al. The Effect of
Foraminal Enlargement of Necrotic Teeth with the Reciproc
System on Postoperative Pain: A Prospective and
Randomized Clinical Trial. J Endod. 2016;42(1):8-11.

Negm MM. Effect of intracanal use of nonsteroidal
anti-inflammatory agents on posttreatment endodontic pain.
Oral Surg Oral Med Oral Pathol. 1994;77(5):507-513.

Wt LK, #MH 58 Pathfile fProtaper !t £ 191 #% 5% o 25 AR 1)
IRV [I] IR P BS 2% 44 75,2015,31(1):34-36.

Li H, Zhang C, Li Q, et al. Comparison of cleaning efficiency
and deformation characteristics of Twisted File and ProTaper
rotary instruments. Eur J Dent. 2014;8(2):191-196.

FORE WM, TR 25 WL ProTaper@k i A4 Wi i 23 T [J].
IR F Wi I4,2011,19(4):177-180.

F 22, S, RIS A TR R A MR OB RO M HE R C T
R T AT HEF i %% 54 8,2014,24(4):231-234.

Bk, UL, XA, 55 WaveOne #is il T 4% C U AR 5 i 3R 1)
CBCTH#FFL[J]. & = 241 5%,2014,30(11):1069-1076.

da Frota MF, Espir CG, Berbert FL, et al. Comparison of cyclic
fatigue and torsional resistance in reciprocating single-file
systems and continuous rotary instrumentation systems. J
Oral Sci. 2014;56(4):269-275.

BAH, VA 2R, 55 Waveone B2 BRER R e i 7t RE[J].
e 2B R R B2 (T AU T),2014(6):583-584.

F R TR, A, 55 LU R AR A IRTE AN R BB A AR
B G ARSI R AR R I AR 6 A i A4, 2015,
25(9):549-553.

Gambarini G, Gergi R, Naaman A, et al. Cyclic fatigue
analysis of twisted file rotary NiTi instruments used in
reciprocating motion. Int Endod J. 2012;45(9):802-806.
Gergi R, Osta N, Bourbouze G, et al. Effects of three nickel
titanium instrument systems on root canal geometry assessed
by micro-computed tomography. Int Endod J. 2015;48(2):
162-170.

Kirchhoff AL, Fariniuk LF, Mello |. Apical extrusion of debris in
flat-oval root canals after using different instrumentation
systems. J Endod. 2015;41(2):237-241.

Gambarini G, Testarelli L, De Luca M, et al. The influence of
three different instrumentation techniques on the incidence of
postoperative pain after endodontic treatment. Ann Stomatol
(Roma). 2013;4(1):152-155.

Burklein S, Schafer E. Apically extruded debris with
reciprocating single-file and full-sequence rotary
instrumentation systems. J Endod. 2012;38(6):850-852.
TR, S5 AT 52 208 B B R A IR TR S e [J]. A8 1 s 2%
9245 (L FhR), 2015,9(4):337-339.

LI, AP, 2R 5. ProTaperlL A5k R S 7E 15651 L& st
P I RIS [0 I IR 111 s s 2 9% ,2012,28(5):282-283.

B RBRACE ARG 8 2 I 5 0 Hs B R ZR S0 R L[]
BUARH T S 45 & A+ ,2014,23(9):965-967.

P.O. Box 10002, Shenyang 110180 www.CRTER.org



