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Research progress in the impact of orthodontic interproximal enamel reduction on teeth and periodontium
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[Abstract] Interproximal enamel reduction is a common clinical strategy in orthodontic treatment. It can be used for
orthodontic patients with mild to moderate dentition crowding, tooth morphology incoordination, black triangle in ante-
rior tooth areas, and Bolton index imbalance. At present, the safety of interproximal enamel reduction is controversial, and
a consensus on its impact on teeth and periodontium is lacking. In this article, the recent research on the effect of inter-
proximal enamel reduction on teeth and periodontium is reviewed to provide reference for orthodontists to make clinical
decisions and implementation plans.

[Key words] interproximal enamel reduction; surface enamel roughness; surface enamel composition; temperature

rise in the pulp; periodontal homeostasis; susceptibili-

ty to dental caries
(W5 B HA] 2024-12-30; [f&[E HHA] 2025-07-10

[(HETB] HE ARSI (81901044); HEFP AL “BE

AAET LA R TR OB BRI TUE (A2023-008) LIS a1 25 Rl JCFC A BSUR B IR AAL 4 1 2 B IR
[E—1E&] T@&, B, Email: jingjingyu@whu.edu.cn AR AR FERZ —, B ER—E8ms

[EEIEE] 100, A EEBE, W1, Email: huafang@whu.edu.cn Pk AR R BB F R sh i ml B, AT



5533 Thhdi, S IR T SR S S SR L SO e RO 2 * 425 .

LB G HARY 32200 T 4775 Bolton g B
1IN 5 Sl B E 7R | 7 &2 oy L e S g P
[y bR R TS E S (Hi N E P VA P S
BEUE, FEAE BRI AR AR MOALTE . 28T 25
ol P9 3 L 45 A W 2 SR S R
RIS, BRI R G R0 14 58 52 A
FlSTEERE,  HLA 6 08 5 R0 T 25 Rl 1 Wy BRI
TE Wi PRS2 Bm $A 3  vh m] SR LA 7 i F T 15
VEREATABTE R . MUBROT A48 A0 2 1 g i
FHLRE = W 45, sl 18 d S P Bl ig
AW A TR B s T 07 T A W
Wb SRR 5 B0 T P < WA AR I BB B, 1l PR
A IO T RE S At 0 S R L AR

SR, T AF R — 262 3 X 1400 ThT 26 Ml 14 22 42
AR REE . A=A EDU N, ZoRh SRl 5 2R A 2L
Wz, MUBERREESEN, ST RBEMNE R R,
FRBES THE R MBREERZ 0 R &
FOKEAR . AMECE, RN RPT R B 3 R
P, XPRUBCEATITS | AR, AT RESE I 4
AU AR R R A1, 40 2Rl — E
JE LR T RSB SE R, — O TS BUF A o
B, 73— HE A A RRB E TR . DA B
DR RT BB AOAE 2F T FEL OGRS IRt R i . 2
A TS BURR R I R KA B RS, AT A — E R
R IERRA I AOR , XU AR, ]
A T 2 i A o) R 408 1T 2 Rl R S I PR DR SRR,
B FEXE T R B A SRS R WA 5 o . AR S
X U AR KA A S W ST HEAT [T BT, 5 A 408 T 2%
ol Xk 2 (A e 4 o 2 4 52 ) L B 408 T 25 Al R A Y
Lt A AARTR 2R IR PRI 20, LUy
i PR A S it 2 T 2 b BRI S %

1 SREERX T 2 4H R B 250

L1 BT ZAh0S 2 TRELRE J32 B4 52 )

VR —FhAS m] 0t PR PR A, 40 T 25 Rl B AR A
FLBRl ST [R] B 2% A TRIMELRE B2 )™ A= 520 - Silvestri-
ni BiavatiSE"xf 16081 T V1A BEAT0F 5T, 431 il 1)
A WL AN NIED RS . BRICES RS . A
WD 25 JEA T 48T KA, 7R 7 ABE (scan-
ning electron microscope, SEM) T & MWL %5 7 1A
WOWEE Y , 4558 B 7R Fir b 58 SR T E0mh J ik 4 2 7
ST B SRBURIE, SRRl . PAoe P
1 0T 40 BRI 28 B SOL i 3L R AR DO0 BB

(laser scanning confocal microscopy, LSCM) 4k
M ZHEWEAIESE, TN AL (TR |
1 A WD 408 1T 2l s 1 R o 2 1T 34 S o
WA HEE, HEERFREA—; HEILSCMY
150 43 PR RN 5 il R 1T OV 45 RA) R AR R A T M R
AN, RIFTIE SRR B B AR T 4
Wbt (FHF) . TN G . 123 4
WD 5 oA Ak R J5 35 T 2050 <408 T 2 Bl J it Jo ¢ 1o
MUY RS, AEAR T 4%, 90k AT O b R A 3
Poovattil 5 1) — T P 5% X5 i B8 28 43 il 2647 T
0.2, 0.3, 0.5 mmAy&F LR, SEMULES B R KM
Jo W% TS KLU ELREDRE , oA 2 7408 1T 25 R %) el
Jo 2 T JU) 2 M B IR 45 A

1 2 7 AT v mT DA R B 2R TRDR R S
ATHORE BRI, e AR T OULEE A 32 U B X ST 5 2
ey s, (6] R i A MRS B AT SR o b
AT DAARAS B LA, DT 598 408 1A 25 b Xof 2 TR
RS2 A T IR AWFSY o Butrus%5E"F) 1 71 2
s, DAAIK o BER AR R IETE S A5 115 1B 2
RIEHAEEFE, @l g ®aIriEss, 124Nl
b A UL el T 2 TADREDRE B e R, RO R 4
NI 224 T &R 4G, HJ& — 3 [RDHDRS 22
SIS TR L, KatsigialouZE" ) 5| FH T8 2%
KA AR BT R IR ROWRRAE S B, R 643D R
A0 RSO 12 2 4 WD e R0 T FH 4 WD 40 Ak 38 5 1
AT SRR S e /A, AR BOR2
&I T Rl i 2 R R BRI T AR I s, fi
Filt S5 2 TSP, RIS T R R RLRSE R,
FLA S RIS B S T P, A RN

HRAE bR 2 RIS, <08 1] 25 Rl B AR 09 S5 it 1
SITEAN IR B 38 ol o R TDRLRE B2, HLF 0
5 LOATUBR 32 T A5 6 il o 22 1 S AR o AE I R
SRR, Q0T 25 Rl S Rl 5T R TR RS
PRERTREZ AR EINEm K . #E T H2ZER
Fil1 5 3% 1R BE LR AR DL S50 22 N 2550
1.2 BT ZRtxss TRl 5T 70 3R o3 14 5 )

FlTOR A G T A B AR RE S A
SO ME—JCA M ZH 2L, Rl BT R ALY M b
AHLY KA RN, HEARG R, EH TS
ARJZ, [ AEAR R T, Rl ST B B e AR
LR, iR TR FEE R K A AR A i &
SRORM 50T PR =2 ek RO e A, TR A P A A Y HE
G 7 1)t 55 s 1 e 2ok AR e B A e, 4
T ZRhAR AR B 1 R ERNT, AT RE Sl R Al Bt 4H



e 426 - [E PR M BE2E 4555 International Journal of Stomatology

2026-05 53(3)

JSLIRE 3 R A R HE S S5 RGO, DT 52 T R ) 42 okt
I 2 .

Poovattil %" 7E SEM | #5 it fig it 4 B XU 46 1%
%  (energy-dispersive X-ray spectroscopy, EDS)
BCft, R HISEM/EDS i, itid SEMARTS (4%
5SB48R ARG B, AT ERC RS
A H O RXFLRFIE I — RS X R
702, 0.3, 0.5 mm 48 17 25 il 79 i PR il ot % T E
(DI 00 s T A ST T =1
KA MR MOTR AN, ¥R, . k.
A A, ERIgotEE .

RlBT () R ZE ), RVREF 7 2 oK B Rb AT R
RbATE 5 . ROAERIEE, 5 Rb BT %) 0 R B R A —
FEAH A 5 R ESE Rl BT ) 2R T 45 A8 S5 e 1Y) & A=
R JEAFAE I H AT OC T 408 18 22 5 il ot 3% 10
e B Gl R T N Tl S A B L AN SRR N
A1 S5 DAFRFE AR T2 il %k il J5 2% 18 FOUL 45 ) 1Y
AU
1.3 STHF Xy T 2 0 10 3R

LI TAT 25 Rl 45 A v e e 0T SH 5 ) i P 25 7
AR S, A A, SRl A
B B A6, XA REAE RS A —E W, A
A B TR 5.5 °C, P51 AL A HELH 40 BRAR
b, ERATRECHRESIE .

Banga 2 ) — ST A S 56 73 31 £ e 46 M
WA BN R T A KIS A0 5 BT
V& A TR 2Rl I 2 Rl S R AR
g RN, T4 WIS 4R gE 4741 E 2 R TR
PAN LS S =BT e K R R v R 1y i o
V4D 8 T v W R e, H3 A ik S B IR T
BIR#RE5.5 °C, 37830 5 vk B = AR i il B AR Ak
X T R AR AR 2 A

2 BEEMX T EAARH NG

TE WG 23 30 A R A A AR, 24 2F )
FLKIB A0 EAREC 28 AR, 28
PR AT L =i mlgt, B “R=AM". tsh,
AR R T HE ST S B R WL R B, Batra
FE TR, ARR Ay B =S
XU S R M fe RN R o TE MR F ]
1652 Z2 2 BHIMERT T 2 = A i L7 AR YT 20
B Zhang G Y, ARTET R ERAE AT LIE i Bl
LR R 08 2 AT 418 AT 42 ik 5 P67 8 R D TR = A 1

EARE . WK o] ABE— 2 M40 R, [H
B PRSI 2 1 2 AR A B A7 G D0 T A 4
VRAS Bl 5 P 2 Rb B B, TAO28 408 ThT 22 fioh o, 4 i L
5 F R R, AT R B s R A L R
FIXFEWMAY H P

SR R B4R TSR T ARBE B, Al
BRI %, TR B AR, HLEd
SR A 7 ) 2 JR () P, K17, Shalchi®EC7 i) —
T ] a1 BA B A ST 25 SR B, TE 904 42 37 [ 2 I
IBRRE T, SRR LRI ARG s kAR
Wi 1) R R A R W . Gomez-Aguirre ZE PV
ERFFEUESE, FE61 44 HEAT T 40 1H 2 R AE 1) 1E
W A, AR 0 R TN 2 mm, S
W57 A H BT A 2 I 2F HRGR 4n 4R 4B TR
EMBEIA S SEBOF HHL N BB, T 5
B T 0 R A U R &, W A BT A T R
A BNANTE, Wifg 7 10 DA 4E b 5 8 4 R
2, Sirri ZEPY I Al-Tbrahim 285" p AF 25 ¥ £ W,
KA R AR IERT A B, 1697 R A R A8
(IR 2 IRE) Bk EAEBEEL, &
WP AT 65 AR T Rl 245 A IE WG T IR U I BF
(A 56 « 3l 1B 1 2 1 72 2 5 v HES
Fr, AR R TR I R R A S, DA A —
FERE Lol s DAk, X 2 J8 n) A Ay el 35 4 —
SE I BUAE . Darwiche 252 %} 6044 3 1F WG
ST IE I HETE RCTUEA TR ST, 45 H 2 1 2o Rl A
IR R B R U1 A5, HOAS 2360 2F M [8) A il
BARB=EBERW, 25 F, BATRER, 28
TR Rl PR 3 AN 38 n 2 R 4 . R - Rk
S F T R Ry A

H T2 208 187 2 Rl 6 28 i 5% i) 1 #H DG BE 5% 48
A Forh ZHCR A ARG R A8 AR, Anp A 3
RARE . Wiz MIsE . WBEHE R ES, T2
T 25 4 RS L R GT 30 . B BEGE5%
BH, AT 25 R 7 — 8 R b 10 R B 2R AR 11 IR
W, ol O FE R PR . PR AL, X AROR
AIREXT S RS = A — 2 R . O SR R
DL R A 3 g NS A TR R A W G )R
S 9% AL A ) A%y T 9 B AR AR Ak A R 28 T
RAE WA, TR AR W] T BOF T 20 210 R AE
RN N T T RY BB uR -4 IR D ik U €1
5 HR R B B A 0 B A T SO A A IR
FEA R RE N, U — e T Rl R R SR
SN AT S EOT R B ks HURE OG0 IR B 1Y



5533 Thhdi, S IR T SR S S SR L SO e RO 2 © 427 o

LSRRI R b DS )7 e Y £t e P o
THT 25l -5 2 JRL AR 285 5% 2R AT 5wl Al B e R 12 A=
I EIE MR R E RO, SR 2E S
WA, i T R R

3 BEERHXTEE S BRI S0

LIS THT 2 R I A5 30 AR b o 2R A — o R
T REY KA B B AR AR, A AT RE A 4 TR R R
TR, BEINTABE . S A B SR RORd o % 1 P
W XU o Danesh 553 13 i 5 I 7958 WL 5% 43 Bt
WESE, W& TAT ARl Rl BT 2% IR A T AT - PR 4k
AR, BIEELAR T Zo Rl S 09 F N IREE i ds B il
[ R ARG 3 R 5 R R [ A —Eny 2%
FHOCHE . BRI TADHURS BB, R 15 375 TR B2 AH L 2%
ARG, T ERIE 3 TR BE 5 0 A AR — o A
SR M Koretsi G B AF UEMFFE Won , SR TH KA &
B hn SRR AR o PR, G T AR TRl Y 1 A
SHG IR XU B R AF AR o

Rl 58 B ST 0 A 3B AT LAAT IR AT Rl o
HUBEEE , A B TRIBTR ISR, 10 AR
L TET 2 R e AR AL B0 H AT 2 KT g
L WO R RS AR T R TR A SRR S 58 R il
JEATE AR R B A R B, AR AR I R
JE I EA B S . R AR A Ak 27 50 % T R
R AT T 25 S 0 SRS XURS A — AR . Rl 58 B
Je R 2 T T A AR A R R — R,
FFE RGN . ARMREER . BEMIE. ST
RO MOk FEBE K A1 (nanohydroxyapatite,
nHAP) K& eevEpkl . 1% 2 1wk 2 K- 0 B
2 #5 (casein phosphopeptide-amorphous calcium
phosphate, CPP-ACP) . pHUw i KU 51 44 K #4 K}
A DTE T SR L RE R A AN Ak 1 AT
DA 1k 408 T2 e Rl o 0 A Rk %) it kY5 Y
JIg 5 375 HR 2 UE 52 T LA I < 1A 25 R A0 R BT
B R ESY s SR B CPP-ACP 19 1k 2 1l 7 o]
PR AR, Ak, TR IERA T ead f
R ERE S M, A HUR A MO R R AR
R RAF I DA Ry B

XPFRIEBHA R B, RIBHIG A i 2
62 18 A FEDE U P RS, 78— @ FR T B4
AT 2 il J) BBl 28 T B i o X T [ A A R
FOHE A 2y BRI IR, i 2 Ak 28 T 1) B
ReF ., X TR IR B E, ATRE R A EAS

FEB I 15 AN 20 07 10 e L2 R R0 10 s A
JCHORTE A VR QR 45 X5 R X 5 /0 4 1 W A
B, AR FOR AR ) S AR AN, (A E 05
X AR R O A B, A X A T
A ALY . CPP-ACPAE HAT Bl . FH0 1L A HIAY
=5

4 BT KR I % 2 0 IE By 4 I 2 i SE Rk

AP THT 25 b 2 A IE WA YT e R X 208 1 R 5T A
AT E NI TIE MR . Y . b B,
A I U A AR RN DT AR A5 ] Bt 1 — il IR
BRI RN, TS R TS
B (068 A W T I S ) v B AR [T B, A B 2 B4
B o X Tk L HE A BT G U ], AR 1A AR AR
WA N T 2R R RaE X 284
T E ARG X5, 20244F, AbasseriZE % 11
AV 11 B 5 VT 49 33081 B JE 3 FR A OB Ak iR 7
LT, 45K 39.4% 148 T LR RS
= S s AN 1 VAT VAl RT3 (17 R

TS IF IR R, SRR B EAT AR
LB FIS LR . 20214F, YagciZE " HF5E &
B, A 2 0 R o S R 5 2 RS B B A OG
— A A o e TR AR S X — 8,
g — U g (FRTHD) . A8 . H1/34k
I 376 T A R o JEE R A N AR ], R AR
7 RN w111 11757 SN ol /1 57 SN ot/ ]
I 0430 v T e /3 4k i el 5 R - I B
HAth . 20214, Kailasam Z* 44§ IE BT 9% i
7N, 38 HP T R R JEE R BT v T ) Rl TR - 3
JE£ 0.10 mm. 7E IE B 22l 04 I PRASAE 3 72 vp D7 O
PR BEIE VIR, PRUETE L u N 2ol . 14546
T b 5T 4 JEE B 4 0.75~1.25 mm,  [m] BF4 1 il S5 A
TEIE & A P RE DN I die R 2 i i AN oy R 3o e
TR B 19 50%Y . X 4B 1 2SRl i (O ve e, Horp
YD AN 0.3 mm, RS B OF AR
0.6 mm (F% HE AN S ISR )"0

5 4PEEMAERILLER

08 T 2l e PR #5705 R A BB ¥ 5
LIk, o3 3R F AL A BRI FH A8 B AR
TP LI, HUBOT L 2EAT B9 408 T 2 AR e 2
MORREE bRk HOREBE | A R R R 55 IR T



e 428 - [E PR M BE2E 4555 International Journal of Stomatology

2026-05 53(3)

i), ZoRhE BORSf . Giileg Ergiin %51 iy — I {4 Py
R L T 4l AL S NI . ALH & RIEE
Ry PR 4 KIS 4001540 1 25 T 15 S bk 2 Rl it
SR arit a2z me s, SR Es, M
BFF T, MU 8T DUARAS B3 R w1 2
Rhid, JUHAE Baih Ul A AR AR A X . Ka-
lemaj 5 1) — I {if B PR LSS A 5 45 SR W, SEPR
S R TRt = N 1 9 1 T 1 ==
JEHAE T W04 0 U ()3 vp T O B3 5 AL
FRAR B AT DASE = S T R RS i B . SR, HRb
AT 5 3E— 25 1 i B PR B A B R i) 2 R e
PRI ZR, LA B 25 Rl o A M 6 3R 97 25 R B I
PREZI o 4 FHATLAE e A 2 i e R esy, vk
2 WIS ZE 5 08 2 4 WD i) it FH 2 2 DR B 4 A
PRSI (50 il o e v ey SR T R, E— R
BT AR . FHERAE, LRI E
A o AT RO L ST TE RS, AT 2
WAEIG RERAE LR, ™MK V2 R, [R] A 42 1)
R A4 WD Rt 2 AT R 0 L R] D S o
JoT, B LR EE 82 7 B R B VR AE XU

F TR RS . Rk, A
ST IR, %y 5 I AR A5 1% il J5T 2% 1T AE R
. MDRERE SN . G . SerbanoiuSF N 425
BARAE ZF oy b6 4L, 43l FH 4 WD 24 . 90 pmokiL
BAERRPAL . 60 umAife 4 NIEbAL . 40 pmAbiid 4
MIFPAR . 15 pmbi AR G WIRDAC . 4 MIRD B4 740
FoRl, R FH 2 A 0 Rl ) S R R
SRR, T U5 AR I R o R ML v
, HA RIS ACKARER /N, B AS S SR B iR 5
ORI AR A 15 o (1) 4 WA 2R JIT 3R A5 A% il J50 3 1T
TR L5 % B AR o Rl B 190 2 TR RS J32 7 4
HI7E200 nm A, AR 1 200 TR 285 R R 77 508 2R 4R 0
Serbanoiu % MW IE A BL, ML 7L TF Tk
P B Rl T R HT ML , 2Ry TR T AR ) Rl AR 1T Y
FABL200 nm, HACRIAE A 15 umlh) 4 MRS AL 3k
A5 1) b J5T 2 TRDREDRRE B2 S5 (0 il Jo 2 1 At B 11 A A1
FVHLRE B2, fE— @ PR B oshgman i SR 4
PRLEE RGO XU, 1 — 2 W] R B S 1 R R .
WL, F Tk — @R FiE A B RS
3 . De Felice S5 4044 38 i T T 1A #1748
T RO 0 B TR ST, il It e A iR
£ SN Tt 57 | DO 1 St 137 <)
LR 1125 R TR St A R S PR ARt i, 5 IR EUR
T U7 1 3RAGF R SEBR 2 Rl i /N 3097 A e 0 25

Fili e, AR AE A AR B R 44.95%, T AR ifE
B 3R 37.02% 5 (B2 DL 2K Sk B 2% JE I S 22 i
I, S BR 25 5 0 BUE T BE R HLAT I IR X o 2R
T 107 VR ARAT A SEBR 25 Rl 53R 7 T 9 0
WA, FTRE SRR R T A WA AT
FHTE B LR A V7 iR AT — 2 AR OGP . AL
ERMBERERWENT, @GR T Tk,
DAl /D 25 o A8 o 2 O A S ok i iR 25wl
W T 17 e AE Rl 50 S 0 T RS AR
TG R S PRAAE b, 07 ¥ A0 32 2 A [ 1
Wy B D A AT (s i), ) B 3 e A B B 4 4
MDA,  LAskE S0 (o FH 2k 75 e 25 B 0 S 41

FUACIRASTS, IE W PR %) 208 18 25 il 52
B S it e 10 -5 967 BT R A — 2 SR,
e A K2 it P 408 1T 2 bt o 6 1 1T E 32 B AS R 84
2L RV ORITIG PR 25 A 1 RE /K AR i), 3
TR T 3 A 19 STLAS X SC kA 743 #r
A DA SRy — i 200 5t 7 2R %o 208 17 2 i 7 il ot
FBR AT SR T, [l EE 2R ] R TR
F14) fef P A, ] DL 208 T 25 R AR A5 B4 10 B SRS
TC I & AH R LAy 1% 340 2 T T 07 ik iR A7 4R TR 2%
R, AR AE— B R b A 2 2R D RLRE
Ham, LA 2E R a2 RS 0 S R T
b FRE

6 REERE

208 ThT 2l 2 T R T B R SR 2 — , LA
VEIT AFE MO AT Tk, IR AR
SEPr s B G IE R T A o AR H AT IERTA
Jrh, AT LB A B s m i, E
X 2 A R A i AL A 52 e AR 7 75 | S L R
Mo . A NETERT, A m 2R AR i S0t 2
TEAN[RIRE B b 3 A THURS B2, (EXF TRl BC R
HRICW o, ™ A R R AR A X T A B Y
Pkl P s e MK PR i X (E)
DA SR = MR AR, A2 UM A )
R Sk 2 SN

(EAF TR, ST B R0 7 5 4
Wi 2y AL R, AT BESEAFAE i, f 2
o RS AL BRI o AL, T AR TH 2SR
Xt I A JFRUSAE L I TR AR 85 PP AR R A
O AR BRI AN, A TRRARSE s [l
I THT 2l T 24 4 AR 2 A S A L Bk = T



Thhdi, S TR T ZSRI S AR R 24

ZUZ ) Wk

. 429 .

AT 2 RO VE I 5 S 75 AT R0 e Atk
e nl DI i BeE ey R, e shiz s AR i
FREHEAL . BRI R

FEFRBEN: HEFPRILA AN K.

7 SEXE

(1]

(3]

(4]

(6]

REIE, ARG . TR IR IA s OC A1 40 11 25 il ]
Bt B A= 0 D0 2 W ST 0. ST 11 BE 2 44 L 2020,
36(5): 775-778.

Yu ZS, Deng Y. Biomechanical study on closing the
gap of interproximal enamel reduction by clear
aligner[J]. J Pract Stomatol, 2020, 36(5): 775-778.
A T Jfs PR 2o T IE W e ol 2= B 2 1S O ey
TCAERE BRI B B (2021 i) D], Hh e 1
B2k 24 3, 2021, 56(10): 983-988.

Society of Orthodontics, Chinese Stomatological As-
sociation. Guidelines for clear aligner orthodontic
treatment (2021)[J]. Chin J Stomatol, 2021, 56(10):
983-988.

Dahhas FY, Almutairi NS, Almutairi RS, et al. The
role of interproximal reduction (IPR) in clear align-
er therapy: a critical analysis of indications, tech-
niques, and outcomes[J]. Cureus, 2024, 16(3): e56644.
PRiA R . T IE W2 —— At . HOR 516 R (M.
Jent: AR s, 2012.

Chen YX. Orthodontics: foundation, technology and
clinical[M]. Beijing: People’s Medical Publishing
House, 2012.

HL B WA B EMIR S 2R BT T IE R R 2%
il Jo 64 97 280U %6 D). 1 SR R B R 2 RSO,
2020, 20(53): 153-154.

Meng W, Lu MX. Observation on the effect of
ICON resin and duraphat on enamel demineraliza-
tion after interproximal reduction[J]. World Latest
Med Informat, 2020, 20(53): 153-154.

gkl S5 FH SR 700 0 PR fokoRY R0 75 4 1hT 2%
il 5 A 19 1 PRZSCR 23 M (0], 4Bk 1 i B e 1
2=, 2020, 7(18): 4-6.

Zhang T, Bao Q. Analysis of the clinical effect of
fluoride preparation and self etching adhesive in pre-
venting the complications of adjacent enamel re-
moval[J]. Electr J General Stomatol, 2020, 7(18):
4-6.

(7]

[8]

[9]

[10]

[12]

[13]

[14]

[16]

[17]

Silvestrini Biavati F, Schiaffino V, Signore A, et al.
Evaluation of enamel surfaces after different tech-
niques of interproximal enamel reduction[J]. J Funct
Biomater, 2023, 14(2): 110.

FATEVG . AN [ 408 T 25 5 O0 2 il SR R 2 52 )
IIARSMIFSE[D]. & AT B R, 2022.
Re KX. In vitro study on the effect of different IER
methods on enamel roughness[D]. Urumgqi: Xin-
jiang Medical University, 2022.

Poovattil KB, Sathyanarayana HP, Padmanabhan S.
Does surface enamel composition and characteris-
tics vary with inter proximal enamel reduction[J].
Clin Oral Investig, 2024, 28(3): 176.

Butrus DJ, Chawshli OF. Evaluation of the enamel
nano-topography influenced by different techniques
of interproximal reduction: an atomic force micro-
scopic study[J]. J Orthod, 2023, 50(2): 196-204.
Katsigialou N, Sifakakis I, Zinelis S, et al. Manual
and mechanical stripping-induced enamel roughness
and elemental composition in vivo[J]. Eur J Orthod,
2023, 45(3): 250-257.

Salvati E, Besnard C, Harper RA, et al. Finite ele-
ment modelling and experimental validation of the
enamel demineralisation process at the rod level[J].
J Adv Res, 2020, 29: 167-177.

TR DAL ER A M. 7 R JEat: AR
A i RRAE, 2012.

Yu SF. Oral histology and pathology[M]. 7th ed.
Beijing: People’s Medical Publishing House, 2012.
Harper RA, Shelton RM, James JD, et al. Acid-in-
duced demineralisation of human enamel as a func-
tion of time and pH observed using X-ray and pola-
rised light imaging[J]. Acta Biomater, 2021, 120:
240-248.

Palomino L, Gonzalez-Gamboa I, Garcia-Mendoza
M, et al. Grafting-from synthesis of plant-polynor-
bornene biohybrid materials[J]. ACS Macro Lett,
2024, 13(6): 726-733.

Jiang Q, Yin Z, Yin H, et al. Study on triaxial com-
pression performance and damage characteristics of
fiber-reinforced ecological matrix cementing gangue
gypsum fill material[J]. PLoS One, 2024, 19(5):
€0299001.

Chintokoma GC, Chebude Y, Kassahun SK. Cd*" re-



. 430 -

[ B 1l B 222475 International Journal of Stomatology

2026-05 53(3)

[18]

[19]

[20]

[22]

[23]

(24]

[26]

[27]

moval efficiency of activated carbon from Prosopis
Juliflora: optimization of preparation parameters by
the Box-Behnken Design of Response Surface Me-
thodology[J]. Heliyon, 2024, 10(10): e31357.
Mutadza I, Ikiensikimama SS, Joel OF. Geo-me-
chanical and geo-morphology characterisation of
the cap rocks in the Niger Delta for potential carbon
capture and storage[J]. Heliyon, 2024, 10(10):
e31206.

Kelly AM, Kallistova A, Kiichler EC, et al. Measu-
ring the microscopic structures of human dental
enamel can predict caries experience[J]. J Pers Med,
2020, 10(1): 5.

Banga K, Arora N, Kannan S, et al. Evaluation of
temperature rise in the pulp during various IPR tech-
niques—an in vivo study[J]. Prog Orthod, 2020, 21
(1): 40.

Burke S, Burch JG, Tetz JA. Incidence and size of
pretreatment overlap and posttreatment gingival em-
brasure space between maxillary central incisors[J].
Am J Orthod Dentofacial Orthop, 1994, 105(5):
506-511.

Batra P, Daing A, Azam I, et al. Impact of altered
gingival characteristics on smile esthetics: layper-
sons’ perspectives by Q sort methodology[J]. Am J
Orthod Dentofacial Orthop, 2018, 154(1): 82-90.¢2.
Pugliese F, Hess R, Palomo L. Black triangles: pre-
venting their occurrence, managing them when pre-
vention is not practical[J]. Semin Orthod, 2019, 25
(2): 175-186.

Zhang Y, Wang X, Wang J, et al. IPR treatment and
attachments design in clear aligner therapy and risk
of open gingival embrasures in adults[J]. Prog Or-
thod, 2023, 24(1): 1.

Nucci L, d’ Apuzzo F, Nastri L, et al. Enamel inter-
proximal reduction and periodontal health[J]. Semin
Orthod, 2024, 30(2):146-149.

Zachrisson BU, Nyeygaard L, Mobarak K. Dental
health assessed more than 10 years after interproxi-
mal enamel reduction of mandibular anterior teeth
[J]. Am J Orthod Dentofacial Orthop, 2007, 131(2):
162-169.

Shalchi M, Abdollahi N, Shafiei Haghshenas E, et

al. Effect of interdental enamel reduction on clinical

(28]

[29]

[30]

[32]

[34]

[35]

attachment loss, bleeding on probing, and incidence
of caries in treating class | malocclusion cases: a
retrospective cohort study[J]. Cureus, 2023, 15(2):
e35018.

Goémez-Aguirre JN, Argueta-Figueroa L, Castro-Gu-
tiérrez MEM, et al. Effects of interproximal enamel
reduction techniques used for orthodontics: a sys-
tematic review[J]. Orthod Craniofac Res, 2022, 25
(3): 304-319.

T R IMY. SRR . db et AR A H R
#t, 2020.

Meng HX. Periodontology[M]. 5th ed. Beijing: Peo-
ple’s Medical Publishing House, 2020.

Sirri OR, Burhan AS, Hajeer MY, et al. Efficiency
of corticision in accelerating leveling and alignment
of crowded lower anterior teeth in young adult pa-
tients: a randomised controlled clinical trial[J]. J
Clin Diagn Res, 2020, 14(10): ZC26-ZC31.
Al-Ibrahim HM, Hajeer MY, Alkhouri I, et al. Leve-
ling and alignment time and the periodontal status in
patients with severe upper crowding treated by corti-
cotomy-assisted self-ligating brackets in compari-
son with conventional or self-ligating brackets only:
a 3-arm randomized controlled clinical trial[J]. J
World Fed Orthod, 2022, 11(1): 3-11.

Darwiche FH, Tashkandi NE, AlGhamdi M, et al.
Effect of interproximal enamel reduction on interra-
dicular bone volume in clear aligner therapy: a
three-dimensional cone-beam computed tomogra-
phy study[J]. Clin Oral Investig, 2024, 28(10): 552.
EARR . AR S 1711 12 A v R e 5 vy T Ay AR
Z 0], AR IR 224, 2024, 59(2): 119-123.
Wang SL. Development and application of homeo-
static medicine in stomatology[J]. Chin J Stomatol,
2024, 59(2): 119-123.

FRET, WRH] . F TR AR 5 A A b i X A
REMLI[I]. AR H B B2 22 4% K, 2024, 59(2): 130-
137.

Wang ZY, Chen QM. Regional immunity involved
in the maintenance and imbalance of periodontal ho-
meostasis[J]. Chin J Stomatol, 2024, 59(2): 130-137.
Hathaway-Schrader JD, Novince CM. Maintaining
homeostatic control of periodontal bone tissue[J].

Periodontol 2000, 2021, 86(1): 157-187.



Thhdi, S TR T ZSRI S AR R 24

ZUZ ) Wk

. 43] -

[37]

[38]

[40]

[41]

[42]

[44]

[45]

LR, PRACH. AERHAR 268 =B S48 F FRRa s
[I]. e O EA 2R, 2024, 59(2): 138-144.

Qu HL, Chen FM. Nonimpacted third molars and
the periodontal homeostasis of their adjacent second
molars[J]. Chin J Stomatol, 2024, 59(2): 138-144.
BHR, R, 2. DEMAEDRSHES N
B ], AR T B 2228 0, 2024, 59(2): 124-
129.

Li ZY, Zhou XD, Peng X. Regulation of oral micro-
biota homeostasis and oral diseases[J]. Chin J Sto-
matol, 2024, 59(2): 124-129.

Danesh G, PKKPodstawa, Schwartz CE, et al.
Depth of acid penetration and enamel surface rough-
ness associated with different methods of interproxi-
mal enamel reduction[J]. PLoS One, 2020, 15(3):
€0229595.

Koretsi V, Chatzigianni A, Sidiropoulou S. Enamel
roughness and incidence of caries after interproxi-
mal enamel reduction: a systematic review[J]. Or-
thod Craniofac Res, 2014, 17(1): 1-13.

Cremonini F, Giannoccaro V, Palone M, et al. In vi-
tro study of tooth surfaces after interproximal ena-
mel reduction: extraoral scanner and SEM analysis
[J]. Pesqui Bras Odontopediatria Clin Integr, 2021,
21(suppl): e0021.

Sugsompian K, Tansalarak R, Piyapattamin T. Com-
parison of the enamel surface roughness from diffe-
rent polishing methods: scanning electron microsco-
py and atomic force microscopy investigation[J].
Eur J Dent, 2020, 14(2): 299-305.

Harini R, Thulasiram D, Sabapathy K. Interproxi-
mal reduction in orthodontics—a review[J]. Europ J
Mol Clin Med, 2020, 7(4): 1641-1644.

De Felice ME, Nucci L, Fiori A, et al. Accuracy of
interproximal enamel reduction during clear aligner
treatment[J]. Prog Orthod, 2020, 21(1): 28.
Almansouri N, Bakry AS, Abbassy MA, et al. Eva-
luation of resin infiltration, fluoride and the biomime-
tic mineralization of CPP-ACP in protecting enamel
after orthodontic inter-proximal enamel reduction
[J]. Biomimetics (Basel), 2023, 8(1): 82.

R A 4R T RS T R R 45 R0 14 Bl 15
BCRAFSR[I]. SRRV B2, 2020, 3(2): 422-424.
Wang FX. Study on the anti-caries effect of self-

[46]

[47]

[49]

[50]

[51]

[52]

(53]

etch binder after interproximal enamel reduction[J].
Heilongjiang Med J, 2020, 3(2): 422-424.

AR . I WAy 2 08 T 25 AN [+ 150 Ak B A il 5
PRI D). 1L A JL I TR 2%, 2020.
Zhao M. Effects of different reagent treatments on
enamel remineralization after orthodontic tooth in-
terproximal enamel reduction[D]. Tangshan: North
China University of Science and Technology, 2020.
BRE R, T, B, SOFTAK HAP &2 G otk
Bk o8 K HC B 1 PE RE I T D], S I I R 2 2%
5, 2020, 36(1): 86-90.

Hu BB, Li XW, Bai H, et al. Preparation and anti-
caries properties of novel nano-hydroxyapetite mo-
dified composites[J]. J Pract Stomatol, 2020, 36(1):
86-90.

ISR, F05, BRI, 45 pH N BT 40K B
HEHE A ) 0 TR A A ) M A T 5 3 e (9], vh
B PR 2255, 2023, 58(3): 292-297.

Qu SL, Yu S, Ma XL, et al. Research progress in
pH-responsive antibacterial nanomaterials for inhi-
biting oral plaque biofilms[J]. Chin J Stomatol, 2023,
58(3): 292-297.

BB AR W T B A RO A T2 Rl S A P
FEWFFEID]. JH Li: A dLBE T K2, 2021.

Quan LL. The effect of remineralization on BAG so-
lution after interproximal enamel reduction[D].
Tangshan: North China University of Science and
Technology, 2021.

Vicente A, Ortiz-Ruiz AJ, Gonzalez-Paz BM, et al.
Effectiveness of a toothpaste and a serum contai-
ning calcium silicate on protecting the enamel after
interproximal reduction against demineralization[J].
Sci Rep, 2021, 11(1): 834.

Vaid NR, Adel SM. Contemporary orthodontic
workflows: a panacea for efficiency[J]. Semin Or-
thod, 2023, 29(1): 1-3.

Zanatta RF, Caneppele TMF, Scaramucci T, et al.
Protective effect of fluorides on erosion and erosion/
abrasion in enamel: a systematic review and meta-
analysis of randomized in situ trials[J]. Arch Oral
Biol, 2020, 120: 104945.

Perdigao J. Resin infiltration of enamel white spot
lesions: an ultramorphological analysis[J]. J Esthet

Restor Dent, 2020, 32(3): 317-324.



* 432 .

[ B 1l B 222475 International Journal of Stomatology

2026-05 53(3)

[54]

[55]

[56]

[57]

(58]

[59]

[60]

[61]

Reise M, Kranz S, Heyder M, et al. Effectiveness of
casein phosphopeptide-amorphous calcium phos-
phate (CPP-ACP) compared to fluoride products in
an in-vitro demineralization model[J]. Materials
(Basel), 2021, 14(20): 5974.

Ploumis EJ. Changing times, changing paradigms:
emerging trends in orthodontic practice opportuni-
ties[J]. Semin Orthod, 2022, 28(1):1-4.

Ozturk T, Yagci A. Association between incisor posi-
tions and amount of interdental stripping in patients
undergoing orthodontic treatment[J]. Am J Orthod
Dentofacial Orthop, 2021, 159(6): e439-e448.
Abasseri T, Weir T, Meade MJ. Interproximal reduc-
tion in the refinement phase of Invisalign treatment:
a quantitative analysis[J]. Am J Orthod Dentofacial
Orthop, 2024, 165(6): 689-696.

Yagci F, Turker G, Yilanci H. Determination of the
thickness of the safe enamel for laminate veneer
preparation and orthodontic stripping by CBCT[J].
Niger J Clin Pract, 2021, 24(4): 525-533.

Kailasam V, Rangarajan H, Easwaran HN, et al.
Proximal enamel thickness of the permanent teeth: a
systematic review and meta-analysis[J]. Am J Or-
thod Dentofacial Orthop, 2021, 160(6): 793-804.¢3.
TP, T N - SR ). AR T R AR S
I A I JF) P AF 2 300 SR 7). P R SE 8 B2 2% 2022, 31
(10): 202-205.

Re KX, Gulibaha-Maimaitil. Research progress of
adjacent surface deglazing technology and clinical
application[J]. Chin J Aesth Med, 2022, 31(10):
202-205.

Giileg Ergiin P, Arman Ozcirpici A, Atakan Kocabal-

kan A, et al. Evaluation of the consistency of two in-

[62]

[63]

[64]

[66]

[67]

terproximal reduction methods in clear aligner thera-
py: a preliminary study[J]. Turk J Orthod, 2024, 37
(1): 1-6.
Kalemaj Z, Levrini L. Quantitative evaluation of im-
plemented interproximal enamel reduction during
aligner therapy[J]. Angle Orthod, 2021, 91(1): 61-
66.
Serbanoiu DC, Vartolomei AC, Ghiga DV, et al.
Comparative evaluation of dental enamel microhard-
ness following various methods of interproximal re-
duction: a vickers hardness tester investigation[J].
Biomedicines, 2024, 12(5): 1132.
Serbanoiu DC, Vartolomei AC, Ghiga DV, et al. A
comparative analysis of enamel surface roughness
following various interproximal reduction tech-
niques: an examination using scanning electron mi-
croscopy and atomic force microscopy[J]. Biomedi-
cines, 2024, 12(8): 1629.
Lagana G, Malara A, Lione R, et al. Enamel inter-
proximal reduction during treatment with clear
aligners: digital planning versus OrthoCAD analysis
[J]. BMC Oral Health, 2021, 21(1): 199.
Hariharan A, Arqub SA, Gandhi V, et al. Evaluation
of interproximal reduction in individual teeth, and
full arch assessment in clear aligner therapy: digital
planning versus 3D model analysis after reduction
[J]. Prog Orthod, 2022, 23(1): 9.
Triduo M, Zubizarreta-Macho A, Pérez-Barquero
JA, et al. A novel digital technique to quantify the
area and volume of enamel removal after interproxi-
mal enamel reduction[J]. Appl Sci, 2021, 11(3):
1274.

(AT sk A )



