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Effects of zirconia all-ceramic crowns on periodontal health and
adverse events after restoration of traumatic defects in
macxillary central incisors*
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Abstract: Objective To evaluate periodontal health and adverse events after restoration of traumatic defects
in maxillary central incisors with zirconia all-ceramic crowns. Methods The clinical data of 104 patients with
traumatic defects in maxillary central incisors who underwent restoration at the First Affiliated Hospital of Xi'an
Jiaotong University between June 2022 and October 2024 were retrospectively analyzed. According to treatment, the
patients were divided into an experimental group (n = 52; zirconia all-ceramic crowns) and a control group (n = 52;
metal posts and cobalt-chromium porcelain-fused-to-metal crowns). Periodontal health [plaque index (PLI), gingival

index (GI), and bleeding on probing (BOP) positivity], periodontal biomarkers [matrix metalloproteinase-8 (MMP-§),
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tumor necrosis factor-alpha (TNF-alpha), and C-reactive protein (CRP) ], restoration outcomes (esthetic, functional,

and biological indices), esthetic outcomes [pink esthetic score (PES) and white esthetic score (WES) ], and adverse

events were compared between the groups. Results The pre- to post-treatment changes in PLI, GI, and BOP

positivity were greater in the experimental group than in the control group (P < 0.05). The changes in MMP-8, TNF-

alpha, and CRP levels were also greater in the experimental group than in the control group (P < 0.05). Esthetic,

functional, and biological index scores were lower in the experimental group than in the control group (P < 0.05).

The changes in PES and WES were greater in the experimental group than in the control group (P < 0.05). The

overall incidence of adverse events did not differ significantly between the groups (P > 0.05). Conclusion Zirconia

all-ceramic crowns have good clinical efficacy for restoring traumatic defects in maxillary central incisors, improve

periodontal health, and have a favorable safety profile.
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adverse event

B 2 A R I PR R DL B 2 34 4505 1)
L, EER A T RE A S A
R AR g — BB BB A RE, S B T o
PERE . AEWIRH AR DL R S ) G R, A 1B
SEAMI TR SR Y B B — P ARk, A ALk
A8 e AE i PR R B B i 2, B S ROCR A
XA AL A g W A2 B )2 50 . AL
G e P SR B R BTT RE Y, BESAR 4y MK A2
AR F R TIRE, TRIE, A AR B I S B
AR T B E R SRR DR, A
BBl 5 AR EA R MR, 6
5 4t 32 2F Jo e B A A 15 SR AL B A B T i AT B
o I PR R AR E v, B AR B R S AT
REPRFF KL AFAE R IIBER . A 9T B fE i g ) 2
SR BE A A BRIE AR 09 20 B, 2T Al A AL
AR AR R AR U] 5F S 3 1 A R A i R
R

1 RS

1.1 —RER

ARAIF 5 Ay B R [T B BRI AF 9, R H 2022 4
6 H—2024 4F 10 J 75 V4 2 5 38 K~ 55— i e 1= B i
TR A0 U IF A5 i AR 104 4], AR BEIR YT
AR S s d (524]) Fixd e (52 41) .
ST ZH B 324, k206 XA (35.18 +
4.16) % . XA FHME3SH, Lotk 176 FHAE
% (34.83+3.97) 2. M4l E LikEtrtbds, 2
SHG T E L (P>0.05), BAA M, HREE
Bt 975 7 22 G R R AT 45 A0 A o (0908 07 0 ), 22 0
WSS N ABESE 53 B, A 19 35 58 R E Bl T

TER R, TRV . AW O RS B B B
& 2 By o WA AL oE 2025 18 #H R F
(482) 51,
1.2 MANSHERRTRE
12,0 waadrge OFMIFTEC ) At
B, QB HAMI A B R R AR —
Yy S AR B, B R A 13 ~ 213, B
TR LR 5 0 e 18 B 8K, oo i B aE
TCIE AR AT B, QR D R O R AT,
FRPIRGUIE® , ABEE S IER s @IEIRTOR 2 .
122 HerpAre OREFEHE3Z 1 A7 7] 2 145 DXk
Fi e E SRR s @6 IF ™ E 4 Bk
1R PN Al ™ F5 A8 5 X AS IF 5% A4 Ak 2ot B s A
fif 5% 5 (@3 191 R FH 5% e 2 S £ 5 w11 s 48 52 4
MMM LY, @IIEBLEIRIT SHiVI .
1.3 Fik

AR A 58 BUG R I RE AR B ERASE R Rk AR
Fril e TAERLRL, B 5 N R AL B it 5
ML % B il &%  (computer-aided design/computer—aided
manufacturing, CAD/CAM ) $5 AR 58 sl & 2 AR 801k
WIS THIAE, AR IR AR 5K B B S e
o MWD T. T EXAFFR 45 R By sgm, P4l S
B SRS ER ) — 11 OO N T s i 52 % .
S 5 20 SR T) — ol AR AL B B s AT CADY
CAM Jin ., % BEZH SR F [m]— o R 5 5 4 M
MEHRIE . ITABERYBEEBEELZEFEEN
H U A1 BN e B g8 — B B R bR 58 O T, AR IR
e A i i SR T2 m— 3k

TR F1 £ N ™ A IR T R, DR B T
(0 T £ B AR, SR A1 S8 F RN AT 2L, JU



5 20 4 PR, G SRS R ROERT EAT P OIS EBIUE SIS T R R RO R R A

JEAEA B TR T R AL Ty, A R
95 B T BRFLSk M 6 5 . B UL Ll i Vita
3D-MASTER H M 7E H 286 T 4T, DARIEE A
K5 BE AR R @2 ER/NME . WA o 2 b
(RIS S VST IR JIVK RS T  F =R N IR SPTER 38
T SE G, SR REAR I QAR A4 R 4 A 485, T
PR A 8 s, iR A B R IR .
DGR . B S A R B, 2B AT R
B s, BT B R, KB RM
WHERE, JFHREERAHN. EBE TR L,
SC AR AL B R, K 4R W Ak
TG RO, e T B AR T A B BR 2 1.5 mm, V) O
JEBR 1.5 ~ 2.0 mm, FH5EE TEZ9 0 1.0 mm (1) 57 £
BE, BEHGE—BIT TR F240.5 mm, PR
UEAE 5K i 2% 9% G 1k B TR A W o i B R AR A
WafR B ELE . e, XTBHAEZHEEEEE
B . H RS G R T N, TR ) 13
W 1/3 230 1/3 43 00 044 24 1.5 mm [R] B, 7 TR T A%
1.0~ 1.5 mm [ B2, YIusHEER 1.5 ~ 2.0 mm, JH & %
FEZ) R 1.0 mm, BEHZA TH T £90.5 mm, fRIE
(CH-RENER PR TN EIE Stikes i

PR R G AR Bia
VRN HRAR . AB4EOC R W B A R DR R S O
(16 5 1A, 349 ek i T B {7 F G A A ok R R AR
ERHGES . BEILE ., BRI A KR
5 A I R ZR 5 R AT fe 2R 45 . A AT B 9
191 359 LA d5 2 56 A A2 93 3 1 R 56 Wi 1 48 42 1A
PE RV X5, AR B B AR T B0 Sk 4
NG
1.4 WHERIEHRR
141 FRAME TEBE®BRITWAERE NG
124~ 1 43 5100 5E W EEHE 20 (plaque index, PLI) .
#5410 (gingival index, GI) . #R1ZHi 1l (bleeding on
probing, BOP) PHPES . (DM 7 & B (14 2 55 3 T
fli PLL, WArils 05 (CRWBE) . 14 (RER
BE). 24y (CREEREEE) . 34> (EERHK) . @GI
FAT VA S WR A SRR, I IT20 K A i B4 R
DR ANER . 0 Fon @A, L.
M S RAE R ; 150 N RAE, RN A i
fher . ik, JoHf; 2 R RAE, iR
B 2T i, fb 4t A R a5 3 0 o R R E

RPN RIRLL S L, Wbk, st
I A HIRT . GBOP 3@ i 5 Ji HEE 12 fil 2 i 34
Z, Ktre A s, T T
142 FRAMFEEYS TBERITHREE T
JRJE 124 F R MA AR AT HEA TR I . 38 3 i
R GRS, BRI, R 20 ~ 50 wL i
A, 3000 r/min £5.0> 10 min 53 25 1R . WA S ST
RIAE—-80 °C 2 1 N PR A7 o R FH Tl 1Bk G 722 T FfY X 56
(enzyme-linked immunosorbent assay, ELISA) £ il &
4 B R H B -8 (matrix metalloproteinase-8, MMP—
8) . M IR FE A ¥ —a (tumor necrosis factor— a,
TNF-«) M C W # F (C-reactive protein, CRP)
K-, ELISA iR & 24 W A iR G W) TR A PR
N, RN ERAE A R R & BB B AT .
143 Z AR RMAME R TR KR
(F & d é ration Dentaire Internationale, FDI) 1F-f1& &
ROR o VP PR MEALEE 4 S A 46 b5 . 6 INRESR AR |
6 WA F A bR, ST 1630, RIEAR T E
1~ 5741, oy m R g B AR i s . B
WEOrARIE N 170 RoRAE EARFT & A7 it 20K
RIMNTF 5 20 R B S BARARER A 2 57,
(ENSYENTE-S- Sl & 7N L 3 -R Ve = C(EN 7 Nu)
BZW G 4R B IRA I B EkkE, e
K5 500 B AL T 4
144  EZF#R TREMREEZENE1210H
KL A ZEFFEH0 (pink esthetic score, PES) | 14
F 223580 (white esthetic score, WES) T fifi 36 22 54
RO PES I TIFH AR 3E 5, Wi e . Bl
AR, PRGN 0 ~ 1455, 3 BUBE RO
16 52 Ji 2 I At R A 2 27 OR Bt . WES PR N 48
AR AR . AR BiE . Rmma
B, ERWFEEN 0~ 1057, S BuBE R
NP ERCREA.
145 FRRFARAWRL BV LA, LB R
Ak RS A B OEPTARYTE AR R IR LR,
1.5 SitEHE

BOHE 53 M1 R 1 SPSS 27.0 e itk o R ek
IR = bR 2E (x+s) Fom, WEM R, it
AR (%) £on, WHEH KK . P<0.05
hERAGIFE L



EBREAE 9536 4

2 HR

21 WHEERTHIR T AERERNEZL

X BEZH 5 SE 4R YT RT PLL. GL. BOP FHAE
F#, Z ks, 2RI EIFEL (P>0.05),
Xt B 5 S8 40347 )5 PLL. GI, BOP BHPER o4z,

gk, ZRYAGITEEL (P<0.05); L5
HIRIT )G PLI, GI. BOP PHAER L TXTRE4L . Xt
W8 20 5 S2 3 40967 R T PLIL GIL. BOP BHE R 1) 2%
HILE, @clf, 25852 E L (P<
0.05); SLERAIIGIT AT PLI, GI. BOP BHIE A 22
EH¥ERKTXEA. WL,

F1 MARTHETEBREEIRLE (n=52,x+s)
- PLI GI BOP BAYER/%
bevig:i] BT IE 256 IRTTHT BT IE E=(: bevig: i} SErigE 20
SR 1.82 +0.31 0.75+0.17 1.07 £0.28 1.78 £ 0.14 0.82 +0.12 096+0.19 3736+521 1845+3.14 1891+4.85
X B2 1.85+0.29 1.16 £ 0.22 0.69 +0.21 1.79 £ 0.13 1.02 £ 0.15 0.77+0.18 38.45+5.19 2427+4.62 14.18+3.92
t{H 0.510 10.634 7.842 0.377 7.508 5.231 1.069 7.513 5.469
P{E 0.611 0.000 0.000 0.707 0.000 0.000 0.288 0.000 0.000

2.2 WEETTIIE T BAEYREYATEREZH

X REZH 5 S50 4 VR YT T MMP-8 . TNF-a, CRP
i, Zefly, 2ZRBRGIHHE L (P>0.05),
XF B4 5 9206 4034 97 )5 MMP-8, TNF-«, CRP Lt
B, ok, 2RHASITFE L (P<0.05);

SCY AT S5 MMP-8, TNF-o, CRP 44 T X i
o xR 5 S0 5 4R 9T T iF MMP-8, TNF-a
CRPHy (A LR, & i, ZRBHAGITHEX
(P<0.05); SZEAHIRY7 TG MMP-8, TNF-a, CRP
(I 2EME K TR IRAL. WLk 2.

x2 MABTEHETEEDIREWKELRE (n=52,xxs)
- MMP-8/(ng/L) TNF-a/(ng/L.) CRP/(mg/L)
bEpagill bevid=t ZMH IRYTHT R IE E=IEN biep il R IE 28

SCERZH 85.53+3.17 71.28+2.73 14.25+3.61

YHEZH  85.62+3.18 76.75+3.08 8.87+2.68
t{H 0.145 7.832 8.622 0.204
PIE 0.885 0.000 0.000 0.839

681.14 +23.22 598.45+25.19 82.69+18.74 2233+391
682.07 +23.23  642.66 +29.89

1451 +3.12 7.82+2.14

3941 +1236 2236+390 18.74+3.25 3.62+1.19

10.739 13.982 0.039 6.775 12.331

0.000 0.000 0.969 0.000 0.000

2.3 WABEHRILRK

TR G X A AR AR . DI RESE AR AR W)
LRIV HAL, B kY, ZRIHA SRR X
(P<0.05); SFHdHSCA4a0n . UIRESEbn MY 7
TRARVP I I T XS IR . WK 3.

*®3 WAMBEHRILE (n=52,4r, xzs)

A5 B S (eI 2 s R T 1% (s 1y s A B /)5 s TS

SR el 6.48 +0.77 9.95+0.93 8.63+1.14
payiit:l 8.52+1.05 12.14 = 1.12 13.57 £2.08
tfH 11.298 10.848 15.019
PAH 0.000 0.000 0.000

2.4 WHBTIEEFURNTWL

X HEZH 5 S 4R Y7 1T PES . WES W43 Lh AR,
Sk, ZRWIEGIEE L (P>0.05). XM
H 5K AT )R PES, WES PF4r L, 4t K
¥, ZRAESIT¥ENL (P<0.05); LRHAIRIT
J5 PES. WESTF/r ¥ T X HELH . %f R4 5 5056 41
RITHI NG PES. WESTPFAr M2 H LA, & /i,

SWE G E L (P<0.05); SLI4AYTFRT G
PES. WESIF M Z(H R TXT A . W4,
25 MAFREHAEBRELE

SIA X AN RFH B EAERILK, &
R, 2R LG E X (X’ =1378, P=
0.240) . W5,



5 20 4 PR, G SRS R ROERT EAT P OIS EBIUE SIS T R R RO R R A

®4 FHBTAEEFHURIEE (n=52, 4, x25)

PES WES
2153 - o S o
JRIT R BRI FIEN YRIT R AT P
SEGA 7.48 £1.12 9.13 +1.37 1.65 £0.43 6.26 +0.59 8.78 +0.72 2.52 +0.66
poy bl 7.51+1.10 824 +1.16 0.73 = 0.29 6.29+0.51 7.62 0.68 1.33+0.42
i 0.138 3.575 12.819 0.277 8.446 10.939
P 0.891 0.001 0.000 0.782 0.000 0.000

®5 MATRBHEEXRILE [n=52, H(%)]

21 51 a1 Azl SEEPTARYT R4
SR 1(1.92) 1(1.92) 0(0.00) 2(3.85)
Xif iRl 3(5.77) 1(1.92) 1(1.92) 5(9.62)
3 iTig

A R D) 2 SRR I PR DL A S B )R, AN AR
SR A S T RE R B AL ik nT g ik
— A IF A, RS S M I R G Y
S TR ) BB AR B R P OC O X A
i B A R B OOUE SR . AR AR B A e T
AL ) S 2 1R BE R AR MU AR A TR SRR P R
R , B A o8 2 0 e 07 &1L Ak 4
el A Ky e M AR S 1 T S 1 il AL T S
R A T RERR R, [ h B 25 RAF B LA PR e, SE )
FIAR 0 SE 2 RO S B S oF o £t B 1) il L 75 2
TAEAG BSR4 G 1 2 I AT B R K LU
FHOA TR B IR A T R U o
PEMS, Staehlke SEBIETE 4 H 2T AR AR
T AR Pt B S A R RO B 2, T s — 204 T
AP AR AL, AT AL A LB ROk . A
B R ARE A A U B i, SEAR L SR Y
B BE AN AE W0 AH 254, A OUREK 52 24 14 D RE N 56
WL, i B B O J A B, 02 AN RS A A 2R
AR RAIEFE B BE— 25 DA S A 85 44 R Y T T A0 3 1
Ab PREG A () B PPAl A I R SICR , by f  R AE
WA BN AR B A R

AWt LBAM A 2R drE, 5
Xt BEALf T B0 B 4% B B E A LE iR R SR A
(4 24 R G AE 15 A5 AR, T BEAS 42 T A AL B A L
{18 25 ) A A AR A ae s Bz - SRR B AR
B el A R TR JEE N B, mT LA RA0s 0 1 5 R
SR e AV 200 R A0 BT, BT il A 2 R 2 2R 8 R S
I, A (T TR PR AR X B , T LA o A

TR Sfe A AR 28 J) RRE 1 A 3, FEAIK PLLLGL AN
BOP fHPER . BRI, EALES MR A R A7y 1
s AT P A R e P BE RS K s i) £ R 2 R
S, AT B0 /D SR 8 A 1 2 RPN 3 B ML W]
DA RE , MR T o S 06 21 A9 45 30 R E 15 b K 4
BEM T XA, A 2R d B 2 EW R R T
AT T R IE F A S R s R . AL,
AR LA R 1 25 W AH 2 M RV ) SR, mT O
BRAB S RN R AL 8L R AE R B . MMP-8 2 5 ik
D fige | HL A i 2 2K RN B T R A U IR, R Ak
&5 PR AR A 30 1 HL 52 618 TNF-o 2 2 R R AE
SN 1) E B 4 R, CRP AT J I J) 3 48 RE F2 4
TR s bR BT B AR — 3 R IR AP AR e 45 R
SR, L R 15 52 5 MMP-8 \ TNF-o & CRP /K -1
g =N R E RS R O Y D Sy N 70 =
8 4 5 T B A ek A Sy 3 AR E N, AR A 2F JE 4
A1 {elt B P S ST 2L R R 2 22 ] B 22 S AT LA
PR T A A Aty 4 0 e R A% 1 4 B B A 6 D)
F A W2 RN T B AS [R) 6 B AR A B 4 el v
TR 33 WP, AR 4R UL T [ AR A AR, R A
FFVor LRI TEE S & & %l , R AL 85+
BB 5RO W 26241 b AT B B A 3 AR
GER MR, LI UL S TR bR DI RE SR bR AR W AF AR
B PE o B T B AL, 48R S AL B B e B 2
7 D B LR N AT R S AR B AR R
UF 1235 B D ZRIE A T R A AR O, T
FE T FE 2 95 25 5 SR B AL U6k /0 F R 20 200 38O
e B E R EED ML Z T 8% 6 48
e B LA — e ML B RISl {H 42
FLR 1T RE 52 3% 6 M K R 2k 90, HHL S 58
21 200 3 L M AH R A2, BRI E FDLBE 43 h 2 B
KA . WAANRBEERAERT 2R, #
RS AR S R A A 0 e AR K I PR A
R e MR vE AL R R R T
Fe M WA 2 T 1 B L AR R A



FpIE AR ek

#
g

KRGS G SE R EM Y, XRTEB R I
WUH U SMI B N, 2 TERT -4k K FASh AN
P07 W BRI AT 2, A SRR RS AR 4 At 1
HE I PRRARTE , W X PR A4 BHE B 1k 3 AN 2R
PF75 T TG .5 25 5%, Al AR S8 B IR T R R 1
FABZ IR

gi bRk, AR e RO AE B 2 BT U) S
P25 7 1T B A 2 A RACR: , JUHAE A8 2 Jol fit
B R SR S S AR T IR ORI AR B o AR
7, AWFTEAAFAE—E SR BRIk . B 5, AT B
BRI SE , FEAS AR AT R, n] RERZ AT 28 2R (50
L s U AT RN O 147, T 2P B 5= M
Je U PRASCR , 19 AN BE T80 S A 3 188 5 A By o ok
IR AR M KA NGO AT, AR FEARR I Z2 2R [0l
IIMTRE— AR D A I e e AR AR T
i N B ARSI E IR IR R, T 5 R 52
Wil 1 AN ESE A ERR . ARARAIT I Z Ly RFEAR K
RIBETIIETE , AtE— P RUEABT TS5 .

& % X B
(1] AR, R Ao X B o B PP AR hkRIAI B v

RS TRE T EREEILT]. rhEISEA RS, 2025, 34(4): 133-137.

[2] BEIf, A5, E0%, 5. C R U] UL B M B O 32
M PRI Z2 (7). [ PR Ol R 22245, 2024, 51(4): 450-455.

[3] Zhou M, Zhang X Y, Zhang Y M, et al. Construction of
nanostructured glass-zirconia to improve the interface stability of
dental bilayer zirconia[J]. Nanomaterials (Basel), 2023, 13(4): 678.

[4] Xgds, B, WY, 55 . SRS RS f b S R B g s
PR TR0 174 2 25 SR Bk 2 SR 11 3 0w [0, v [l 96 2 R 2
2024, 33(7): 133-136.

[5] Sulaiman T A, Suliman A A, Abdulmajeed A A, et al. Zirconia
restoration types, properties, tooth preparation design, and bonding.
A narrative review[J]. J Esthet Restor Dent, 2024, 36(1): 78-84.

[6] FMBL, W), Dib=s, 45 B TR ) Bk Eaith ) 2r =
HeE T[], D AN AR, 2025, 35(6): 430-437.

[7] #hAR, 4G Er YAG BOCHT B FARIGST LA U1 R R 4
FBl 6 1 BI[D). MG BE2AAH 9T, 2025, 41(11): 1002-1005.

[8] XSRS, Ak, Rawhe, 45 . AN BAISTAG 2 R 20 FiAe 5 28 1 A
BRI EFORARI]. 16 FR R, 2025, 34(4): 387-391.

[9] Santos Pantaleén D, Tribst J P M, Garcia-Godoy F. Influence of
size-anatomy of the maxillary central incisor on the
biomechanical performance of post-and-core restoration with
different ferrule heights[J]. J Adv Prosthodont, 2024, 16(2): 77-90.

[10] E T, kD8, ERR AR A THEXS F 665 5P F ik

TR B AL F1 B RZIALT]. 1R 2, 2017, 37(11): 986-990.

(1] EXK, XUAE, sk, . &L 2 8E S G &5 % T

BB 16 B2 R B 7 R AR B G SR B R e LR (D],

FE BB AR, 2022, 32(12): 72-77.

[12] Keshtgar S, Crawford E, Hemmings K W, et al. Multidisciplinary
management of missing maxillary central incisors in children and
adolescents[J]. Br Dent J, 2023, 234(9): 661-667.

[13] R, A0 B id A i 2 e 16 2 G A et 1 9625
RORATHID). ThEISEAEBE2E, 2024, 33(6): 162-165.

[14] Itotagawa M, Kono H, Higashinakao T, et al. Adsorption of oral
antibacterial agents on zirconia surfaces with different crystal
systems[J]. RSC Adv, 2024, 14(36): 26457-26463.

[151 XUSEih, BAK, 440, 4 AU E e Laipi g
R HIAAR B o S 22 18 BORTR BE R B s el (0], o [ SE A I
##,2023,32(12): 123-127.

[16] Staehlke S, Brief J, Senz V, et al. Optimized gingiva cell
behavior on dental zirconia as a result of atmospheric argon
plasma activation[J]. Materials (Basel), 2023, 16(12): 4203.

[17] XU/NH, BRPGSC, FEEFRE, %5 . IPS e.max press #4125 F i 42k
Lo A R SN T OB 52 A F R S DL (1 5 ).
WLEEE, 2024, 30(7): 1140-1145.

[18] #AiE, sRertfy, sk, 45 . RS RN 25 b il 2 M A 2k
AR 16 52 X 2 P A 40 A MELORR 8 ) B R ) Y 9 E 4
BRI, WAL EE 2, 2023, 29(11): 1857-1863.

[19] BALER, W A RHT S5/ e & A M B 2 i
WEE[I]. A2 Shi A, 2026, 48(1): 43-46.

[20] AR, A8, RE, 45 RIS G AP EHE ESURASET oF SR B 52
o I T RACR Bk B I WA RS2 A D], o [ LR BE 2, 2025,
34(1): 154-158.

[21] Guida L, Bencivenga D, Annunziata M, et al. An optical fiber-
based point-of-care test for periodontal MMP-8 detection: a
proof of concept[J]. ] Dent, 2023, 134: 104553.

[22] W TME, BRIE I, VRS, A PR U4 B K Y R
T ARE BOR SRR PR TAR, 2026, 54(2): 40-62.

[23] FFORAN, R, PN, 6 R0 @A S 8 Mo
FRAF UG5 5 2518 S8R B o T A 2R S R (0], A ) =
20k, 2022, 22(9): 1729-1733.

[24] R EAR, TFasd, I, % NBE T ZM BRI CAD/
CAM AL EE AR B FH 5 2E e [T]. S5 P I R 24 2%k, 2024,
40(4): 587-592.

[25] BalsJain - HOKRER, Bk, B pviAs L - RIRDE, 45 4L
ARG SR R MEA S 2R B N I R 5
(RS B HUHIATT]. 10 DR, 2025, 34(5): 496-503.

[26] i, SBHGE, AR3C, 45 PIRIREAS AR T TIRRERT A AR
IGARIEE A PRORE . IR s, 2025, 41(3): 140-143.

(G 4d)

A5 AAE: A, a1, BB, 4 AALES SRR B
YV SMIT T BRAE  J 5F FA (5 S R R s WAl 7], T ]
B B2, 2026, 36(20): 1-6.

Cite this article as: Li R N, Hou J, Ma Q, et al. Effects of zirconia
all-ceramic crowns on periodontal health and adverse events after
restoration of traumatic defects in maxillary central incisors[J].
China Journal of Modern Medicine, 2026, 36(20): 1-6.



