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RAMBAR LR MARR B S8 P ole RACR, ik #2020 5 A—2023 45 A 47 AR E I o =t
WG BT AR R JB K B K 76 45) e BB AU - A ik 4 A 3 PR AL LA, &-38 451, <t PR AR A AH—Plus 4R 8 3F
FF) 7] 25 -3 o B s F hm B FLHR WL 28 KR A7 R A M A & iR oot SPTES R AMHE AR, oAk B HS
FH(T,) EFF 3R (T,) 897 645 A (T,) 98 A it m) K 2 B F K, goit & m2 8 408 L n i) |
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LA (P <0.05) . WAL 3R T T, VAS 4 0dx, 4 R (DR R B 1A]L5 VAS 34 0bdx, £ 5+ A it 5
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B, EF ARG FEL(P>0.05), WRMALBAT,, T, T, M IL-1B.IL—6.IL-8 TNF—a 7K -F 1t ik, 2 & .
OFR B af i) & IL-1B.IL—6.IL-8  TNF—a /K -F Wik, £ 53 A 4t 5 E (P <0.05) ; QA28 5 s R LA TL—
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MR, E2F YA LT FEL(P<0.05), WRMALITRAT, T, T, PAIES I, 2R DR R & &
PAL#F 4035, £ F A %t 3 & SL(P <0.05) ; QUL L0 5 2 BB 40 PAL#F 4 b, £ F A %ot 3 & L(P <0.05)
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Abstract: Objective To compare the clinical efficacy of AH-Plus root canal sealer combined with warm
vertical gutta-percha compaction technique versus the novel bioceramic iRoot SP in conjunction with single-cone
filling technique in the treatment of chronic periapical periodontitis. Methods Seventy-six patients with chronic
periapical periodontitis, treated at the Department of Stomatology, Baoji People's Hospital from May 2020 to May
2023, were selected and divided into a control group (n = 38) and an observation group (n = 38) by the random
number table method. The control group underwent root canal filling using AH-Plus sealer combined with warm
vertical gutta-percha compaction, while the observation group was treated with the novel bioceramic iRoot SP and
the single-cone filling technique. Gingival crevicular fluid was collected pre-treatment (T,), and 3 months (T,) and 6
months (T,) post-treatment to measure inflammatory factor levels. The root canal filling time, quality of filling, and
treatment outcomes were statistically analyzed and compared between the two groups. The Visual Analog Scale
(VAS) was used to assess patients' pain during each treatment period. Masticatory and occlusal functions were
evaluated at each treatment stage, and electric pulp testing (EPT) was employed to assess the pulp vitality. The
periapical index (PAI) was used to assess the lesion severity on X-ray images. Results The filling time in the
control group was longer (P < 0.05), the overfilling rate was higher (P < 0.05), and the rate of marked/effective
outcomes was lower in the control group than in the observation group (P < 0.05). The VAS scores at T, and T, in the
observation and control groups were compared, which revealed that the VAS scores were different across the time
points (P < 0.05) and between the groups (P < 0.05), and that the change trend of VAS scores was not different
between the two groups (P > 0.05). Comparison of IL-1p, IL-6, IL-8, and TNF-a levels at T, T,, and T, between the
observation and control groups showed that they were different among the time points (P < 0.05) and between the
groups (P < 0.05), and that the change trends of them also differed significantly between the two groups (P < 0.05).
The EPT values, masticatory function scores, and occlusal function scores at T,, T , and T, in the observation and
control groups were compared. The results demonstrated that they were all statistically significant among the time
points (P < 0.05) and between the two groups (P < 0.05), and that the change trends of them were different between
the two groups (P < 0.05). The PAI scores at T,, T,, and T, in the observation and control groups were also compared,
which suggested that the PAI scores were different across the time points (P < 0.05) and between the two groups (P <
0.05), while the change trend of PAI scores was not different between the two groups (P > 0.05). Conclusion The
novel bioceramic sealer iRoot SP, when used in combination with the single-cone filling technique for the treatment
of chronic periapical periodontitis, significantly reduces treatment time, effectively alleviates post-treatment pain,
and demonstrates superior outcomes in periapical lesion resolution and filling quality.

Keywords: chronic periapical periodontitis; bioceramic; iRoot SP; single-cone filling technique
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IR BE BT 2020 41 5 H —2023 4 5 A 5201 A
B Be 1 s BRI IA A 18 PEAR 2R J&] 4% 3 76 1), A
BEMLEL 7 20 M HE A US4, 45 38 il . i A
205 LG L AT A | S0 ) BN R A B LG 3L, 28 X
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1.2 WANSHERRTRAE

12,0 AR O FHE NS R gt
R 5K ; DR R TR Wi FE=6 T H s MR X HF4k
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AR 2 A 535 %
Fz1 WAHEBE—MREARILE (n=38)
w5 B/ AEIRI(S A 151(%) Fhisrti B1(%)
11 Xt5) 1% JIES V% o RS AT A

X R 17/21 36.29 +2.47 11 15 12 6 9 23
WELLL 23/15 37.22£3.26 12 16 10 3 10 25

X*/ i 1.900 1.402 0.258 1.136

PIE 0.168 0.165 0.879 0.567

IR BT s @ 8828 R IAVE s @ 8 A 20
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Hmirk  OETEHEZIERIGIT; @8I
A B, WO IR R PR | A R S
D UT iR S5 7L 3 18 2 s @XHF 5 o (81 1 25 ) s b
BHA R s @A JF ™ B 2R R AR F
1 A A A A b 311 R g ks @3 31 H AT
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130 xmzn BE R AH-Plus HR A4S 55 P ) 45
B ACF A BN FE IR R o R AR e B AT
BRI . i H A NSK 2\ 5 Pana—Max2 KaVo &
R FE AL L ARG Sk (i L Dentsply Maillefer 24
A, BS s T mini) 25 8 T 86 9 46 0. (1 € =
NaviTip A 7] 31 G My & A P (2.5% W A TR EM)
HEAT MR . A FH W 4R4R (3 - Dentsply Maillefer 24
Fl, 5 GAPA—ISO 0.02 4 f ) A7 T4k . e %
AH-Plus £ A1 57, 4% B8 G6RT 518 5 IF 0 o A HT 34
W FE AL M FE AR BRI 7 B By A PR 7, Y
. Eighteeth Fast—Pack Pro ) ¥ 2 B a5 AR |
i ] Fe3E £5 (25 [E Kerr Endodontics 23 7, 95 : Size 0)
PEATHE EOINE o 8 A Sk R s 8T . Al A
T X ST FEE A SE R R A B o AR
ZAEADEEEE S W E (EE 3M 2 R, B Filek
7350 XT il B2 S IR #EAT e E . Ei%
HEE A IRy P RCR

132 AERn R R B AL AR W) B S iRoot SP
HR G BRI TEHLHOR , BRI T8 AR T4 ST i
i [F] % B4, 1 4% iRoot SP IR & £ 26 (& K
Innovative BioCeramix 23 ] ) , #f iRoot SP ¥4 ) 1 1 4k
TE TS 356 45 1 B AR A 70 S (5 1 Dentsply Maillefer
YNESIIR

BRI AR N, W R T R R .
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#1 %5 . ProTaper Universal Gutta—Percha Points )

FHFE SR AHESE 2500 DR AR B SRR B IE A i . (A X
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fEADCEA L E G AR AT e . WL HEE
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141 REABFE ABR AT TSR
BETC A RIS A, oA 2 Ik 5 82 B TP
X G2 R NI JE Bl TC 57 0 AR s - A WK
WHIEE DI fE o A7 %0 B AR W] %, A R R
W DR/ 5 X5 4 3 Il MR AR J] il 722 IX S 4 /)N,
FT R XA PTG A DI RE S . TORL: A
AR TC W] S 0 RS A R G 5 AR R
g A8 DX B TC W A8 A, B R IX B TE A Gl 4

142 AR AEIIE S ik (visual analogue scale, VAS)
oy SEIRIT 3 (1) 64 (T, BT VAS

PR R — 4510 em B H 2R, 0 cm Y dbp i 0T I
55,10 em Ui bR 12 o 0 e B o T BRI o AR E
Fric B2 B 2 0 em i A BE BT, 3 IS 2 SR A 1

BEIPES o
143 MAXERT REBFIRITHECT) JBIT

3AH(T) KIGIF 64> F (T,) i V8 Wi #E 47 AH D¢ A E
7K . BRIA R AR BT A AE AR K> 2 h,
DL DR 15 N 3 58 10 B 7 P ARl 2D n] BB B 9 G o
SR AR, AP T A R A 4 B BRI R R L X
S, JBRAT AT FA T T W AR T 2 AR I MR . X —
A YRIE N T R R AR B R VA MRS W] BB 2 v, i O b
TANE A R S BOR S5 R 2= ol BAT R IR OK
A A A P ) R R B A O o 1A R
AR AR e b O AE S RV A, 67 B DR i AR E
DI AR TE S B F AR R B 2 1 min, AR AR
(14 5 JiE A 32 TR0 ARt Y 0% St )81 AP ) o K AR 2% DA 2
BV R B IS ST BV IO A 4 R S R AT TR
AR T o R P TR IR A 2 W R 6 T S 1 4 LAY
% -1 (Interleukin-1B, IL-1B) . F 40 }fd 4 & -6
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(Interleukin-6, IL-6) . F 2 g 41 2% -8 (Interleukin-8,
IL-8) . if 8% 3K %€ Hl F — « (tumor necrosis factor— o,
TNF-o ) /KF-
1.4.4 W, 7% 77 M 3K (electric pulp test, EPT) (=% 3 &
B e et o AT AR A, S i
FASEAR IS 5 4 1 1T 22 XA A £ A SR TR
M ESS AR B o BSR4 A 3 o0 2F R8T
I A R A B 2 B AT IR 7], 245« Langeland
AT-300) X b I LRI 2 XA BT A7 2F 04 552 i FL 355 0
i Celectric pulp test, EPT) , 5 Yl 5 42 3 I B H:
S S AE Ry de LB L LA AR R R . Lk
G, 302K F B 4 5 X 2 A A 4 T DA 2 ORI
B F55 5 O AR A R R LB JRE ) SRS

WEL W% 23 RE VT 43 - JCREA5 (0 43 ) o 2635 RE 6% TC i
T REL IR, DO AN s AR P IR (1 93 ) S
7 W TR A B8 28 TR B W AR RO B b R A A
(243 ) Sy S5 5 7 EL R 5 30 2 I R B AN o R T
ME (3 53) Sy 28 35 TR NELIE DR ¥0 J3 B ) I Ja 31 Y e AN
T 5 SE A AN REH IR (4 43 ) O S8 IR Dy ™ PR B 2
AE B A% 110 JC 125 PH G T ), HRE RO R B

e DI REPF 43 - JCRE A (0 43 ) oy f8 35 AT LLUIE %
WS, To AR A PRI AN 5 RO I (173 ) D JE 3 g
B I A 5 GO S8 BRI L (ELAS S ) 1E e 5 TR
AR I (2 43 ) S8 3 e I I ) W] I AN G ok
IR, 2 S gl R (0 AR R 5 7™ EE AR (343 ) i
W I RSB A, JCIE EAT IE R Ok
e (453) 5B DR A YA e B8 IS I A A 36 TG vk
PEATWE A, WA T RESE Ak o
1.45 AR K B 35 4 (periapical index, PAT) R #E 4R
IR IX X G2 i W RE AR AL PEAG PATL 0 73« HRARJ&] [ G
BWAE 5 1 0 AR JE A A i EL Y ST Ry B WA i
S M 52 03 AR AR XA B R B 1 R 0 T
W, A7 2 Bl 8 A LD BT 25 5 3 0+ R AR DX W 5
J7L RN W, SR B BUBR 5 4 AR IX B
W, RN L i R O T PR AR
.
1.5 HIEFE

HOHE 53 M1 R D SPSS 23.0 e i . TR Ve R
DAL = AR UE 25 (x 2 8) R, LU ¢ K 90 sl 3 22 0
SRR T 28 00 BT s THECTORE LA AR L R (9% )
N, B R . P<0.05 N ERA G HE X,

2 R
21 BIFXHEKEE

18 VEAR IR S 98 B B F AR AR R X 2k A
VN

ENl)
1
22 WARERTHERERERFTRUILE
it 8 255 W% 2 FE SR i) | 70 5 R B
RUBRR LIRS, & ekl , 2R ARit¥E
(P <0.05) 3 %f Bt 2 e SOk (] 4 T S 4, i B L
v TSR, AU AT R AR TR IR 2.

BIXGFHENELR

®2 WMARERTHE.FHERERTHLE (n=38)

131 Y ﬁiﬁalt fil/ SR /] s Gl

B (min, xxs) jEEU BRHD I BRUARL O
XHR41 53 103.55+533 7 21 10 27 11
WEL] 48 7634+439 5 27 6 34 4
Xl 24.291 6.063 4.070
8
P 0.000 0.048 0.044

2.3 WHAARFERIESRVASHESHEZH

WELA T, T, B VAS P43 43 51y (1.05 £ 0.23) Fil
(0.76 £0.43) 43 , XF BE L T, . T, i} VAS ¥ 23 43 51 N
(1.37+0.49) A1 (1.00 +0.33) 43 . WL EL 4 5 X%F R 4]
T, T, VAS P43 L85, SR I H 52 0 £ 3+ 1 O 253
Br, 5 9 . O [RI IR 25 VAS W43 Ho e, 22 53 4t
28 Y (F =36.532, P =0.000) ; @ WL 5 41 5 %) 1 20
VAS P4 LL 8, 2 R A 41t & L (F=16.171, P =
0.000) ; @M ZH VAS PFor 2B fh i b i, 25 5 o ge it
5 L (F=0.526,P=0471),

- 81 -



EBREAE

4135 %

2.4 AR [E AT S ERA R E EFRERTN
M 5% AL T, T, T, 0 1L-18 .16 . 1L-8 |

TNF- o 7K L85, R FH 3 2 00 523 1 O 22 40 07

25 B (DA [6] i 8] 5 1L-18 . IL-6 . IL-8 . TNF—o 7K -

ZH IL-1B . IL-6 . IL-8 \TNF-o /K Ho 45, 2 % ¥4 45
i1 27 5 X (F =426.463 . 68.469 . 76.956 i1 189.387 ,
P =0.000) ; @M 4 IL-1B . IL-6 . IL-8 , TNF-a 7K 7%
RS, 22 R A Gt E L (F =7.457.9.620

b8, 22 S8 G 22 8 X (F =41.708 . 500.889 . 22.300 F1 39.466, P =0.001. 0.000, 0.000 F1 0.000)
161.953 F1 1 106.865, 34 P =0.000) ; @ W 2L 41 5 %} R W33,
*®3 FWAHAAREMEEIL-1B.IL-6.IL-8 TNF-a /KT (n=38, x+s)

a5 1L-1B/(pg/mL) IL-6/(pg/mL)

T, T, T T, T, T,
X RZl 66.21 + 9.88 42.31+7.33 30.28 + 6.05 45.23 +7.36 22.63 +5.31 16.94 + 4.32
WL 67.14 +10.23 35.11 +7.36 20.09 +5.29 44.97 + 8.02 12.64 +4.05 10.22 + 3.95
a5 1L-8/(pg/ml.) TNF-o/(mg/mL)

T, T, T T, T, T,
Xof A2 32.85+7.34 25.38 +6.30 19.34 +5.22 90.32 +11.29 53.22+9.31 40.16 + 6.22
WLEELH 33.26 + 8.81 13.08 +4.31 8.33 +3.04 92.37 + 8.85 30.11 +5.13 21.31 +£4.30

2.5 WHAARERIESEPT IEIEINAER K S NEEITE
SHITH

WAL 5% AT, T, . T, i EPT | BELE 1) fi L e
G URe RSy L, R T I ST 5 2253 #T
g5 ORI B[] 5 EPT RH W T 6E e & DI RE I 43
#2528 5 B e it 5 & X (F =59.291,400.519 F11

198.114, 3 P =0.000) ; @ W< 40 15 %F 1R 41 EPT |, NI
Uihe A5 DIREPEor LA, 2 R A gt L (F =
5.823 .51.785 F1 155.070, P =0.018 . 0.000 F1 0.000) ;
QW41 EPT FH W U fig . e & DI Re 1V 40 22 fh i % 1k
B, %5 WA g e L (F =7.527 ., 19.405 F
33.096, P =0.001,0.000 F10.000) ., VL34,

*4 FARERESREPT EBIAERK ST LR (n=38, 4}, xx5)

EPT NH I i A IRE
215
TO Tl T2 TO Tl T2 TO Tl TZ
X HEZH 2337 +4.67 2097 +498 18.63+4.16 3.03 +0.54 2.16 +0.59 1.18 £ 0.39 3.61 +£0.50 3.21 +0.41 2.50+0.73
WELL 2468 +4.07 1834 +521 15.13+3.05 3.13+0.34 1.34 +0.48 0.53 £0.51 3.50 £0.51 221 +041 1.05+0.32
2.6 FHARERE S PAIES RIS 3 itig

WA 5 X AT, T, . T, 5 PAT S LR, 2R
FHE 2 B0 O 2250, S5 - O [R] [R5
PATTEAr HL#R, 2 R A Gi it ¢ 5 L (F =242.716, P =
0.001) ; @WEL L 5 %} BE 4] PATVE 40 LU &, 2 R A 5
H2EE L (F=8.517,P=0.005) ; ®Fi £ PATIT4r 21k
BRI, 22 R ICGE T 7 L (F =2.433, P =0.095) .
s,

*®5 FAARETESPAIESEE (n=38, 4%, x+s)
ﬁ%u To Tl Tz

X IR ZH 3.11+£0.56 1.66 £ 0.81 1.58 +0.55
=S| 3.08 +0.36 1.32 +0.66 121 £0.62

18 PR AR I A 98 2 2F i AR AE [) AR 2R IX 3 1O
FREEAFAE BIEE SR , WA T 2 K0 7 FLAE 2 BRI
PN A B e R VIR R LA o 2 — o Bl
AT T At B T AR A0 2 i SR T B Y 2 AR
AT BRI R W R AR SRR IR T T ik
PIAFAER T I )R R SR SR 7 RIOR AN RRUE 45
[P AR, B A= A RO BT 5T 5 0T o 2
A= ) B RS 4R iRoot SP IR H: R4 B A= Wy AH AR 1 |
VAR RE AR ARG SE I, AR AR JA R 1R 7 b 7 i
PRE Y PEHET e ZAEREAS AU AT USRI B4 A AR A
BEPACR | i R T I Ry A R TOPL Y 2 1 ) 2
ZU A, R RAE SN, I EL7E4R & 16 R 19 )
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A a7 M LT Rl LA A BB A 46 I AR IR YT
B[R], B2 I R TARRCR . SR s HE R ik T 4
VERL AR, W/ T X o 0 45 4 1 100, XA R 1 2F i
MR AETE DI RE AR 1 Fe SR [ A 40 4 %
R R YR YT A R T B AR B R
SCo FEARAE TR B T, AR AL A I B T
Xt B 20, % W iRoot SP X A PALIQ 75 ML B A 76 1 {7 4R
ERB AR R E TR . R
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S B He T BR AL, 3 — 2B B0 E T iRoot SP
B A B e HUB R 76 18 M AR 2R J8 4 36 7 Th I A 3
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BB B R T Y In) R — A R i 5 I BB 6 4
TEECE B3 97 0 T AR N o JRE TR
AR ST VA AR IR T ORI E B AR 2 — o AW
g8, P AL B IR YT R MY IR A 2 E T 1L-18
IL-6 . IL-8 . TNF—a 7K V-3 4 Jir T B, {H W %< 20 /8 3
R IR R SR . X — 25 427, iRoot SP I & FLLR
FIELH AR AE I AR A2 JE A AE A i AL UE 5T T T
AE R B 53 2 iRoot SP A4 RE A4 A 0 AH 25 PE AR
1% 3t A 1 B T ek 2D R MR T B 35, DT DR AR

BT A B JAE SO A WL A AR PAT
PO T B2, 3R W A AR R S i 4 04 S AR 22
i EFRBEAER PALVE S5 VR S PPl AR P i 5 2
FEJE R EE 2 T B HOE o R R R A H AR
73 B AT R i — 2P B UE T iRoot SPHK A L
RFCTAEARAE MR A 23607 A7 3
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PRI o AR A ) 89F 50 L — A0 R B b B
i 200 N 05 A ) BB i, O A 22 AR T R
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2 £ X B
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