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[ Abstract] The problems caused by proximal contact loss (PCL) of dental implants have been a mainstream research
topic in recent years, and scholars are unanimously committed to analyzing their causes and related factors, aiming to
identify solutions to the problems related to PCL. The effects of the anterior component of force (ACF), the lifelong re-
molding of the adult craniofacial jaw and alveolar socket, and the osseointegration characteristics of dental implants are
the main causes of PCL. On the one hand, the closing movement of the mandible causes the ACF of the tooth to move
through the posterior molar cusp. Moreover, drifting between the upper and lower posterior teeth and mandibular anteri-
or teeth can cause the anterior teeth of the upper and lower jaws to be displaced labially. On the other hand, reconstruc-
tion of the jaw, alveolar socket and tooth root, the forward horizontal force of the masticatory muscles, the dynamic com-
ponent of the jaw and the forward force generated by the oblique plane of the tooth cusp can cause the natural tooth to
experience near-middle drift. Additionally, natural teeth can shift horizontally and vertically and rotate to accommodate
remodeling of the stomatognathic system and maintain oral function. Nevertheless, the lack of a natural periodontal mem-
brane during implant osseointegration, the lack of a physiological basis for near-medium drift, the small average degree
of vertical motion and the integrated silence of dental implants without the overall drift characteristics of natural teeth
increases the probability of PCL. The high incidence of PCL is clearly associated with the duration of prosthesis delivery
and the mesial position; but it is also affected by the magnitude of the bite force, occlusion, the adjacent teeth, restora-
tion design, implant location, jaw, and patient age and sex. PCL has shown a significant correlation with food impaction,
but not a one-to-one correspondence, and did not meet the necessary and sufficient conditions. PCL is also associated
with peri-implant lesions as well as dental caries. PCL prevention included informed consent, regular examinations, se-
lection of retention options, point of contact enhancement, occlusal splints, and the application of multipurpose digital
crowns. Management of the PCL includes adjacent contact point additions, orthodontic traction, and occlusal adjust-
ment. Existing methods can solve the problem of food impaction in the short term with comprehensive intervention to
seek stable, long-term effects. Symmetric and balanced considerations will expand the treatment of issues caused by
PCL.

[Key words] dental implants; implant prosthesis; interproximal contact; proximal contact loss; mesial side
shift;  food impaction; adjacent teeth; implant complication

J Prev Treat Stomatol Dis, 2024, 32(7): 485-493.

[Competing interests] The authors declare no competing interests.

This study was supported by the grants from Hubei Provincial Technology Innovation Project (major project) (No.
2019ACA139) and Clinical High-tech and Major Technology Projects in Guangzhou(No. 2024C-GX36).

TR 28 © ) 1z B T 28 30 i 45 B30k 2% 1Y 1
S, TENK S VEL VR 33 R A R 9 TG AR 2 4 ) T A
TR R R BOR  AE A 2 /Y AR PO A
ok TR PR . o R 2F 5 R ARF 2R B G
1Y Bl X — G i A DE ST R
%5@5%%@51@%&%%(pr()ximal contact loss, PCL.)
e A RO B B B . RO ZF IR PCL 3 B0
Yriv 2 09l ROF 58 5 H AR, H PCL LN X — 3
WA R R AR

SEPCLHEHAIEHE 4, W RHARRZ .
PCL & AR 1) 52 e R 2R ] LA 235 0 Rt 2 (i i 48
B LA 2 ol A 28 8 30 e 40 432 fh T80 R AT A 2B BRI

PCLER T Al AG| ik & ik 2850, HU A 5 0 L /&
AT UL B R BUR G R AU R S
Ko J38h, PCL BIFFEEIG il RE T 2 AT 28 5F i) &
O Bl I RELAG A2 A A S 0 DT 8 A ) 22 5
T RIS SR RUTT AN B B IR A% B i PR T
B 5 T WU A AE AL AT o Wat SEHRIE TR Y
AR fih 75 7% , Chen S5 4i0H 1 B B AR 4% fih i 31
FEAFEALPETTIE . PCL S Bk ZE I AN It — — X
7 OGF , BEIIRZ) | B 4 1 A TR PCL i & A= AL
-5 B Wy ik 28 A5 5 R A R T B i Ak B G ) R
NI 7 SO Ff R 24 B W ek 2 TR) R HE AT 8
B B e IR, il R 5088 S B AR % .



ARiE&FERE 2024F 78 $32% F7H

Journal of Prevention and Treatment for Stomatological Diseases, Jul. 2024, Vol.32 No.7 http://www.kqjbfz.com - 487 -

1 PCLHYIREAREXER
1.1 EBHAPCLYABR R ELWRRA, AR
&89 B4R S PCL A £ LA X &

PCL [ BIF 52 f5c 5 1] LA3E 9] 21 1923 4F Stallard '
(8 SCHR A A, Al IA S T a0 P s g i s 2F oF
O T PR AR T AR AL Y g BT ) (anterior
component of force, ACF) , ACF J& 7 it H1 % 7% 119 5l
Jio TR WU A B W TR AR AR ] 2%
TE 5 Z 4 fil 19 % G008 b 7 A AN ] 5 1) 1 3,
WmiE s, YR WAFTEN JE Y43 07, {3 ACF
W G M43 189 5 4% o Conroy 711N A ACF J& i
i Q08 A% 388 F o e ) = P A E, PCLBE N,
ACF WD o MW J3 3G ik, 11 5 w43 77 e 49 1
. W Iy AT 4 T AR, BT 5 ] R i
HEEAS SN, ARSI 3R R IR R (B AE AR
25 5, WA B B R v & 3 9 4F () B 147 B 4
1Y 1 mm; ] Carranza 251 & B4R % 21 35 40 % Bt
ACF Al S ECR AR L h IR 5 mm, H T ACF 7
Y R IR I b B WO sk g/ F R AR
A, Carter 8 & B A0 A 0 A7 AE 25
i, Horb B PR RS F S k2D 2.4 mm, b AR D
/D 1.86 mm 5 2P T A /D By 2.06 mm, b A D
DN 1.76 mmo SR QNI H Carter SN EF
0 51 /b A W 22 5], IR B R Y Angle
Class II B 7F 5C R W AT 02 . Lammie 550 & Sl rh
2 2 A 500 AR (5 ~ 6 mm) , TTEARA
D W BE /N 225 D A, 3 NI AR S N
BIE o B AR50, H2F 25 AR BOR B 28, X
— 7 TH R T A RS I, O3 — O TR R T AR
OF Z A i A BB R R SEBR B R IR AR
B FRRFZMAFLES ~ 21 pm ZEBT, MHIE 22 )
W, RARAF W2 Ty KA 5, XM s R
VRPN ESS AR T L ) A% 5 0 S O g
J3 o J RS ) T SN A TRk A 1A S T E T
RE = AR O EER, N, L P IR RS B2 — 1> B FR AR
b A, AT LAk G DR 28 A 408 4 T A T 451 2% 2 51 i
SePE, LR AUE A EE RN IR IR, H T
(iR RNTMERE 5 2 S 7% £ = [ 2 VA 1 e 1
FEERINRm B,

KARZF foh s BEAE WS L F 6 B 1 RN AR
S EE R AR AL . WM S E & il ) 22
5 F R ERAATERT R R R . KRR TF i i3
SRR, HOR/NEAERE 2F 67 G 1R/
DL JA G B R AN TR I AS 8] o i 2 X, K AR

IF 2 ik 52 0 (B i 5 B ) T 5 T TR S XA
(5] T2 et 3850 5 1) L) o — P S5 A DX file o5 1T AR R T
I3 DX 42 fipk T A, DA 5 28 R %) ML ) A
DN o B A A 1 2 Ml e TR R 2 AR R
B0 I8 Hz ik T FRUAS BT 38, DA LG 3 R AR T i R
PR il St R e T e S 1 A A s L KRR
FERE CARERED LR R SR L,
FhRE S S ABL T R A R 8R 2 , B2 oS L e 2k
ANAT AR o X TR 2, 5 B S ) AR 4 41
PP /D , AN AL o] 42 fiok T RR B 00, 5 B 1) 9 fik
T AR AR TE ZE 3G 0 . [FI, JCie 02 R AR oF if 2 Al
7 HABHE MR A B ZI R AR AL 22 s,
12 AMBRABREEFIET AR TS TR
P HE VAR LA 69 4E R 2t PCL %9 % v

1928 4F- Brash'" $& H fiii &1 [ff A& A v] LA el AR
K5OI E . AT PR AR K R AR 18 8 2
I, #893 NBUAE J& HAE KA SR AEAE B L3 B R R
RoAR o RIS dn ot ot a1 A R s e s iR e &
KR, X EeAR b 32 B3 30 3T op ) S
[f) F1 3 B ) A K . Murphy Z8050%F 337 9] + 2% A By
Sk U Y e BRI 3 0 T A R B YA AN [ R
FESEN, A4 BE i A0 Rl B BB 405 3 AN A R AW
B BOLAR LA R AR AS B 1 g G Oy e A= o AR,
TP 173 8 B A R AP RRE , X 5 I B B FE A R
KIKEF o o an (el 2 ) fe K AT eI AT AR 2 K AR
I IR RS Bl g 2 ok U5 AT A 45 Sy E I LAY
H 1] 7K S 43 3 A0 1) i 1) b 68 3l g i DL RCE
IR = A Y R T .
13 FHTEESELSHE TR ESFRA
%, ¥ T PCL# 7T A

1E H IH IR S R KRR o B B R A
28 pm , K[ 24 8 BE A 56 ~ 75 wm, 11 FR AT
T B P ERUN, KA RS wm, 7K [0 9 67
H12 ~ 66 pmo A UL, AR S e = 0 v IR RS A B
filh o Bjork 551058 i M AE AR 10 2 % i BESE T A I
W AE R R, 2 kb E S A R A 7 6B ol g v Y
DUERPE . B BB ME A K 5 0cd, i 4 2z
[t A 7= £ PCL U AT fig o SEBr I, 2F 8 B AE R 4R
FEMME A PCL 2 R RS T EZAEM ., Fhfl
VA VR R AT A 38 7 P 601 e gt v
Aew s, PhAE A5 QR4 KK 7K1 T2 H 1)
B AN 7] 2 B YR T 20 R B A A R 28 ] 5 1 22 A
FH R, RAR 2 SR B A Vi i 32 01 F AR} R
TUCLA K e e AL E T R Bl v o R, FofooA o8



AREEmFIA 20245 7H #32% HT1H
- 488 - Journal of Prevention and Treatment for Stomatological Diseases, Jul. 2024, Vol.32 No.7 http://www.kqjbfz.com

B G UUBRE W] LA BCAS KR 2 B IR RS R i, 1
T PCL AN & ¥ , 10 BIr A KR A 4 5 B AR
e ) B 57 LR e e 1) B8 A7, LA R T T AT AR
G R RO R AE R R T RE

2 PCLHREREZMEZE
2.1 APHL T R AR AR K R E S AR K, PCL

Wil 5 FR A AF I 38 0 B RO S AR ) ] 3
I AL R PCL & A 3238, JHC ] B R /N 7 1
e P PCLI R MI LA (3 ~ 6 H) R F
FRe 2 3 A B A RS R S 5 AR A 3l DA
AB4E R AIR A W3k B PEAE Ak o SEBR L, Bk S A
J& AT BE AR T 4R 15) PCL J7 ) & B o 4 Yen 5507 i 38
147 IR REAE &2 10 BB A, R B a7 B PCL B 155 440
J B E G 3 H o Ren 25081 18 441 - 44 4F i
40 % () LRI ABAE B2 R LS, R B 3 H JR
PCL % A= %] ik 73.3%, i% H' PCL ik 64.8%, 1] Ui,
PCL R H )z 3. Bl & FPAE A (0 FH B ] B K B
6] A5G PR 2 A I B . Liang 26000 % BLAE Y | 1
ERE SR 7 VU < (6T NS 1 2 L BT
2 EW i FE UL B S E R IX 6 AN R il
H PCL A 0 AR G, IR 4% SR R 40 b P < 0.02 11 8
MHREWAZ R AT T 50, & IR
ZF WL i 6] B 3t 5 4F I PCL & A 3B s ., LA
WFSE A, I A AR S PCL Y 52 i R 28 0 3% S e
il R R RN, )i T PCL A AE {4

Abduo ZE1 Kk BUFP AR G AN fE 2 4F 1) PCL & A= %
M 1% ~30%,2 ~ 541 PCL & 4N 13% ~ 65%,
KT 54ER PCL AR K 29% ~ 83.3%., PCLAER+
3% ~33.5% , H: PCLAE & A R i ECk 2928
10% ., French 25200 [n] B M WL 28 T 4 325 i Fp 4 14
21 4F 1Y I R 45 4F , & B PCL SR & 4R 17%,
8 A LA I iy Bh A 4 A 8 1 27% H B PCL, B [i]
K, HEA R . (HEENEERNT, IR
BAFREIN , Pang %521 & B 2 4F /2 47 PCL & A Gk 5|
WEAE , 2 J5 120 87 1Y% o AN [ROR U 4GB 19 PCL & A=
RESHE K,

AEWS K, PCL 5y & A= o Liang 561 & BLAF:
1% KT 50 % 1Y 5 PCL & A R IEAE IR /N T 50
HH 3. AN, Koori Z5 21N AR I i 1 %, 1
PCL % 4= R WA W48 hn . Abduo 50V FE 19 s 18 S0k
BT 9T A BB AR PERS PCL & h R B
Hh 3 AR R W B AR IR 5 PCL 1Y & A4k BA IEAH

et R B4R KT 50 % 1Y B PCL & A4E R
BB 55 Ak 6 e SCk AlGE T AR IR 5 PCL I R
AKX AT g 5 I PR 58 98 A0 A o DL BAR 0% 43
ARG, IR, A T Qe ) A Ll R R 5
W o A #F, Byun 5520 & SRS & A= PCL A B &
AR TR KA PCL R E AR IR K (B A B
EER,
22 MHFFHEZPPCLAEREZFARAR,
B P PCLAAERHR G T ¥

FAE 2 0 30T TP 405 422 187 & PCL I & 35007, 15 2 4F
e A SR I [R] T A8 Fp PCL 22 52 AN 3 5 107 9 4F Nk v
PCL &A% AT 35 50%, 12 4- I o PCL AT K 20%
Shi 552 E 1 4F WL 0 N A & BT I v PCL & A %6
(23.1% vs. 25.7%) L EPE 2= 7 . B $ PCL
KA RT3 M 25 e B R )R] 2R H
Byun 553 52 - 35 5 45 119 Bl 17 W 5% & B0 R0 A 21 11
i PCL & A R KT Ham iy, Hl v PCL & A
N 38% (51/134) , i3 H1 (1) PCL 2k 25% (14/57) o
Koori &2t 18 5.5 4EFlAE 4 PCL & 4= % AT 35 50%,
Horpr, v i PCL & A %65 52% (73/141) , i v Y
PCL &A= % 16%(7/45) , HFfAE 2 3T 22 H PCL &
Az A N 2 25 S HE TP AR IR IS i X R (4B
15 R B DA S A8 e AR A i ST 38 A ] A
77 2O AR At PCL 2k AR A S8 35 s

Bompolaki 552/ & B 10 4F N 3L 7 PCL & 4E R Ry
48.8% , & 11 PCL & 4 K 26.7% ., Gasser 25127 %}
YA A 57.3 2 1Y 39 i) £ 3k 80 FUUR AT (A it
77 KB 10 4E ML, K B 50% g 16 52 4 H 3
PCL, H:rp 3 PCL 5 71.3% , FLAH X £ B JE (rela-
tive risk , RR) {21 1 PCL B9 RRAE 89 1.79 1% . X
TR 3 Hh PCL, MR 22 [ 437 )7 5K BEHE A DL &
Y ZEX 3R EA BRI, A B AH D8
96 1) 3T 38 v 1 AR PCLES) AN & Ak AE b R oF i
o PCL B/ B0 il i Aty e B 2 %> PCL &
A= AV T RE 32 A2 K ) Bl E 3K KON
MR AR B U SR A TR/ R EE R

FRUE A /Dt SCHR B T O P PCL & A R
Y S 25 5, A R 0 SC R S 45 3 v AR 422 il 1T T 5
& PCL, MIX#e/b i () SCRk i R E , KA R Y
PR i O 15 007 N N = W 7 £ B T S A e |
Jo BB
23 L TFAPCLA A FHRiER— 2w LFE
FRPCLAARE G

Koori 852k B b F 6 sl & |/ | 5 4 X 3k o



ARiE&FERE 2024F 78 $32% F7H

Journal of Prevention and Treatment for Stomatological Diseases, Jul. 2024, Vol.32 No.7 http://www.kqjbfz.com - 489 -

PCL A BH 8 22 55 (H 40 AG v PCL B, T i
PCL ) % A R A 5 T L PCL & A= %, Shi &0
I 1A 4 5 & B B R A PCL & AR R (9.1%
vs. 37.2%) B ' E 22 5% . French Z&1V1E i 0] i
FE3ANH ~ 21 4R W1 WLER T 95 J 408 42 ok 1) A ()
4 325 W R RLAA , & BLR 60 PCL & A2 2R (20%) & 3%
T LA (15%) o H A AS [l 28 40 B2 I AR 0
M o Byun 52 R SE R W] LT AR AR 2 (1 PCL
ZSIF W E M . Pang P LI LA PCL & A%
(66.4%) B & & T T (55.4%) , Ly & 4K G
% [t (hazard ratio, HR ){E 2230 N 1Y 2 % .

French 281200 & SR BE A 5 B8 o 19 22 51 AS B 2
{H B 2F IX /) PCL & A= W] W % T i 4 X . Pang
MU TR FIX PCL K AR I, & BLRP A oF 5
HUMRRIR A PCL &A% 0 71.1% , i 5 Z AR 24 (8] (1)
PCLEAEH483%, “ HESFHAREN. X5
Bompolaki &7 {1 llfi PR WL 5% & BHL I BS 2F X Al 2
PCL % A L 8 2F X Y PCL & AR RAR I A F )G .
Byun 2520 % BUAE - 44 57 A~ H G W8 1 8] B 2F X
PCL & 1 % 60%, 1 H Al X 35 40 46 7515 5 4
40% , Hoip | 5 — B oF X 80 5 b ik 46.1%.  Gasser
L1  IHS — JE OF FR 28 Sl b PCL Y RR{E e K
(1.93) , k55 — i B% F (1.86) | 5% — Wi B
F(1.50),
24 AN AMK,PCLEAERMG

WE A 1 RN R I LA R 43 A B R PCL )
Ao RBAR A FE K, PCL &4 F 0 . Koori
S 1220 Y P R 2 ] 4 R A I LR, PCL
1) RR B R % 302 KSR 4 911 RR{E 19 0.38, ;4R
KIRF TR E S FEJRE . French 2513
i 24 wm A AURE AR T 4 200 URPAE 2,
1 897 JURIAF A A W45 2 i, b 358 i (18.9% ) i
L PCL; 1 2 303 W Ap AL 2 JC e A 42 fih , Herf 354 15t
(15.4%) L PCL, 5 A B EEER . AWML,
J& OF DX R S H B PCL I Rl 3 g & J1 A8 K, i HL
L 10 A 7 FITTEK 3

{H Bompolaki 552 & AP AE A PCL 5 % i 4R
B CRER A5 R4l SOV R 2F sl 3 e ok ) JE oG,
RV Sy s AR ™ EE 6 AT S DR AR A e A
WX PCL % Az % TC B W5, 53 4, 41 2F T RE A Bk
I AR AT PCL & A R A AT 5200
2.5 MH EFAPCLEAZEH hRHR

KFMHE PCLEERLRMIEAZ , SE
M5, B PCL & AR & Ttk A5 it 1t

M2 R . {H Bompolaki 55 201 & X F i AE A i
W PCL & AR 3R, L PR PCL & AR R AR T 5
B, T 3T H PCL A 1 TG B 38 1 22 5
26 FHENINPCLE AR e R—

Koori 5522 ¢ LR85 28 2F 6 T4 5L i) A ke 4 3k
PCL & A= R B 34 i, %3z v PCL & A= % J0 B W%
Ml fH Liang 550 & BLAEHE 2 X5 Fh A8 2 i 1 PCL
R RAT W M e, SR T LA B 5 A R OF B
I IR R 2F PCL IG5 21026
27 AT S HAMT B AL, WA T
¥ PCL & £ 1%

Koori 5521 % BLAR 4% A [& € #F i, 3fE H PCL &
A R AL, {H T h PCL 5 4B #5275 Sy [ 2 B
WA K FR o I Byun 55245 28 B4 R AR I 1 % 220K
A FPAE A PCL 520, B 5 T AE 28 Sy [ 5 475 B
o b PCL & 4B 2802 BUBURI AR 2F 19 2.5 4% o Liang
S0, S A RO A Sy [ A 2 i PCL S in
WAL . SR, Yen 557 IA R AR I 2 15 [ E A
J5 X PCL JC 5 Wi 5 Bompolaki 45126 A& I AH XT T 51
TR 2, 2 R R AR %) [ A8 B2 AR 1 3 T PCL Y
e 6 8 ] 35 1.5 (RR=1.52,95% CI=1.02-2.25,P =
0.04) . Gasser 2574 3k 10 4F ) UL 5% A B Fh A & 2
Wi E i PCL & AN L WA A i, H S
& AR M) B RS AR RIR T LK, X —
45185 Byun 55121y 4.8 AE WL ER 285 R —F
2.8 HAME F X PCLA A F G H ok

S SCHR AR B Fh R 2F 540 5 45 7K 5 PCL
WA W5 OC &, BT I 2% 502D o 19 A 1 7K
5B Wik FEAH DG Y SCHR S o Liang %61 022 5150
T PCL 5 X600 2 MBI 28 2 45 56 o X T4 i
B, ol A 55 90 28 1 7K P R DA B 408 42 flh a5 ) vy
S5 PCL ARG W R w6 X5,
R Bz [ 37 PCL & A2 19 vl B /DN, (A iR 38— 3 2 ]
T2 T SCRREE 2 o X TR ZZ AL () FR AR 2T, Yen
SRR 3.1 A AR ) 2 B PN 7S ) T 4 5 A8 1 A R B
AR PCLILFE/NTFAM S M EE N\ SR 2540 I Pl &
K. Coppede %A\ R iX Al g 5 A MBI A O,

25 LTIk , PCLJE 2 N R AE FH 45 1L, Fht
PCL & A= 32 2 5 Fop o 8 A isf (] 5 AE 2 3 v A4
S E R e 371 I 57 B G T AN = 9 G A - 2
JEAR B 1B T3 AR DL KRB o G TR R A A A —



AREEmFIA 20245 7H #32% HT1H
+ 490 - Journal of Prevention and Treatment for Stomatological Diseases, Jul. 2024, Vol.32 No.7 http://www.kqjbfz.com

3 PCLHRRE
3.1 PCL3¥ A2y IR e A2 R T 7o i T 51
M 38 TA A WS A TS 81 PCLL I %8 F I F 7 4
0 G v 1) EE AL B R AR A I R 1) LR L
3R 45 DL K ik R 1 ELI ) 4 S B0 P i FE
XL P PR 7 G T A AR J& PCL. Liang %1
R ILFIAE 7 i PCL Y 35 55.4% 1716 B Witk %€
M BA PCL K B H WA 14.7% W& Yik 28 & 4, H:
L 35 PCL A AR 5 12 W ik 28 2 B2 mT 1S i 3 A
I PCL 1Y S W i 2E R A2 R 0T B 10 1%
Byun 552t H2 38 T 2ARLI G B0, B Y P ik 2E
ALK 47% , Fodiie v PCL A& W ik 26 4 18 R 240 4%
il B Y 2.2 % o 3% BB PR 5T 4 3E 2 B B W ik
FE 5 PCLA — & 3 F , (H R 40 12 fih 55 %% o ] R
TEE YR FEM S . Varthis 252 & 31 PCL 1Y /2 3%
1L 40% 4% & Y itk %€, X R PCL H 2 m &
Yy ix ZE RV, I & B W) i 26 19 3 00 0 AR
Khairnar®™' WF 78 2 W] , PCL H 2 8 ¥ 28 5 K g
12—, W, Greenstein 253 B B 45 H Rl Al 7F
5 KR 8] PCL AN — 5 £ 485 UL I A0 OC I B
ALK A PCL X — 48 b (19 I R 48 5 B AN K, i
H, BEXMN KR E R A AN K27
3.2 PCL 7T 48 3 m Ak A 4K 09 2 4 5 5F & 0% R e
Witk 2 AR AL Ge 18 5w WL T &
SiE 51 i ZE A B DN Sy 2 T SRR R i L 4% R R
AR TR WG R, PCL G| & FiAl A&
Ji) Bl 98, AT 5 S0P A A i1 S B W0 DA R R A R
W45 PCL R T 380 2 FR5 2 R B 4, X 101 2% o
YAl SR E NI RTAE-A I SN AN TSN
Ry PCL ST 7 Ff ke 4% J&) 86 8 4 XUR: >0, 93 4h, PCL
AL LB B St R DL R IR B IR A i D
A A — S 58 25 2 5 11 09 BIF 9 4508 M A .
Chopra ' & 3 PCL 5 A 44 J&] il 58 18 A W1 b 1)
K F, HUE PCL AHE T 22 b 2 R 2 R A o 8 1l 2
Witk ZE . Bompolaki 55207 & #8 PCL £FFhHL A B #4512
TRBEREN , {1 PCL 5432 W 10 2 8 7K LA B
BEEBOC B X R, R PCL S 8 R AF £ &
X Z L H AR T T PCL 5 o 44 R L 48 06 R OJF
ENTE
33 PCL¥mEHZF A4, IKEHH T
PCL 1] DL | R 14 . 2 J) o LA B A8 52 44 Tl 1
8 S R A ) R 3k e [ G S G N T RRCE I 4
A, T BRI T AR W = . Y B Rz 3
B ZE T W RR O R R R B . AR IR R I

2] LI B, A A # 3 % PCL Y 28 22 58 AN TA) i
H, KWL T PCLR A5 1T LUK 5 & % H: PCL % 56
o X—IROUE M T BE A X PCLAR A A . A
B AR A B, R AL HE )k ZE Y TR SR LT Bk
JEALBE PCLL, H S, A 5 I A= b 22 ) ik 2E (U %
JE PCL, HAOR 2 RATHrdn, 8 # m9 0 & 8 2
BRI,

4 PCLHIFRBS

PCLE KA F RS, M H—EA T
AR, A R AF 4 [ Be A2 b F8 A A Ak d AN [
R HS, OR SR A a0 W 1 A8 Ak i HoAT D[R] RE ), 1 A
A5 KR A Z 0 B R = sk Fhge 1=, i,
— I, TR PCL A ik + b 85 55 —
T, 24 0 BB AE T R R AR B W 2R S B Y
Tk
41 BHBFFE ThES

Greenstein ZEB 3N 5 3 ~ 6 D H E WK & Ff
R A WA b R A ) L DA S 40 3 Atk 5 o B R
G Ay 0 10 12 6 45 S8 122 fh 1 R 50 LA K T S BU AN
FIRZ e, DA TS AT GE i 2 HE BR AT BE 7 A2 1 AN ) 52
M (28340 3 BB G Ay N BB AN 45 B #E PCL K A I,
HE R A B ZE R AT RevE . B ETRO B
7% 0 5 00 7€ I PR B PCL AT 32 32 [ /K F , th R %8
2G0T T Z . a0 War 604 1 8 53 A A
FAdH 1AE G st BT PCL, (B3 A 3 & ik 28
B B0 5 246 B 2 4F )5, PCLYS K, H3 H B itk
FEN DI TR AAEE . R, T FhAE o 5 #R N
ZXT PCL LA K1 Wik 28 F0V1 R, W Re H O o
Ty B W RIS K A R W AT Rh oA AR R S R
1RYT o Liang S5 57 & LA Wi 2E DA S 2 1/d 5%,
O Z 1 F 18] R3S AR PCL O By & A4 X A
fe 5 1o REom B it A %, X TARIEAEY
11 2E B HAB IR /) PCL, 7T LAE i AN PE AR 2E
42 TR ZRFRBE S ARG B LG X, AR
TR

— RN A 18 5 AR R 22 [ 47 5 =X
AT T 08 22 [ 46, IS o A R sl I il 88 22 3 0
Varthis 552 @ WCRP RS 2 15 18 18 22 [ 45 07 =X, DA
TR R A A A D AR T I E RO 2 [ A
ST, WA 1T 75 28 B B AR UL T 2 O R 22 AR T
43 EEWBATEM RLZHMXRRER

KR I firh i K/ 5 S8 4% ol A2 A ¢, TR
WA Y 38 IR o 5 4R o 4 e AR . — 7,



ARiE&FERE 2024F 78 $32% F7H

Journal of Prevention and Treatment for Stomatological Diseases, Jul. 2024, Vol.32 No.7 http://www.kqjbfz.com - 491 -

R BB Y SR AR 2 DA R 4 e 1T AR5 o) — T
Shi 4512 g 1L FhoRE 23 5 AT LLIE 24 T 34 5 46
Ml P, Ren S50 BRI AR 2F 55 48 F 1) 42
sl A X SRy XU 2 1) 3 4% L AH 3 4N A e A G A
SRR T — 250, AR T R R R X R 24 [ A5 1)
FRE A KE S -
44 REBEBRBTTI,H— RGP

Kasahara 5" % 81 28 95 4b F K BCR & F PCL
A5 3 ~ 21 pm, {H 76 IH I ) e RS T 4B fil kb T
RS o B BL, AT DL R 3O IO R 8 e e o
Vil Kandathilparambil RGOS T 40 4] 18 ~ 50 %7
A Y 40 1B RN AE B2 AK 1 AR S 25.3%~57.9%
LT PCL, 1 7% 1] 8 H] O/ K7 2% J5 PCL 7] [ AIC 2
15% . BEARFF 45 76 3 00 10 B8 240 3 B e 5 1 3 3
R A — o B, ] DL b o P R A Ok Y B
Wtk ZE RS 75 (H 7 ) 3 e & # JC B T PCL, PCL
N HETE 22 Hb o 180 oA 28 S BB ek 2€, L, T
PLIN R PR FE 2 A — 5 09 5 AR (H K R A
FEH I 22 T RS R AR
45 ZRABRKEFHTZAERALAR—Z 6 8RN
A, 4237 3 20 R AF IR

Z IR B 56 B 6 VR AN F A IR 3G 0 1
BBG 5 — A 2 DA A e R FH A B 7 B, (B s )
SER 85 R Ak ) R P S, ARSI B 9 S AR G 1 AR
SRR 58 AR 2 & A el R 0 T AN A
I R EE I HL AR AR AL 2 RO R, AR
B S i ELRSRE 5 o0 T O e M b o Ak A DL R TSR
Bl w e R 5 =2 H g S e o i Bom ARk
S IR IL R HAES . Rt 2 F &5
FHF W FE TR E, AR T
LT AL PR RE

5 PCLHEJALIE
5.1 AR it B HE AN T DA 0G BT AR R R M R R A,
A=A 2 G PR

A LB R FE L ALV B I 28R B S
TR e e A G 3 Y 40 T X B BB B T o A
A A B I 00 T M, X S B R 37 il 2 A
DL R 5 B A5 52 2 I R ROR AN g s e
[F) B, 2 2R e 8 oF el 2 o 2 [ 067 J =X, AR
fEo A TAET UL L RN, Wat &4 8 T 75 Fp
9% 8 28 1l ) 2 4F I 38 3k k0 & o e G T
W22 22 30 T MU B R O N T R B RN f e SR
7 A PR S e b A BRI, PR 0 B o 4 e

HiFE 1PN R TR AR 2 SR A TR IR A )
AL o A D4R 42 fih (] RS, AR AT DL O 40 |k
A VR A R I 5 A5 R 18 52 X AR
A0 T 2% ok =k 38 1 FH 3 Bl SCHT Y 2 BGR P RRLS E
HEAZFIRIBR
52 EWFHOR K A T AT A2 5 R A A
iz FH A W 5 36 AR o A ) OB A7 ok R At
B e 114) 05 1T 422 fioh , 8 35 I IE Y BB RE R BA A
Y €0 B B BRI ROR A fr it — 2 BE I .
53 A& RS RE TFHTRAGE R APET
VAAKE 8 BT 5, 7T VA RR e 3 oAy 4k R 9] AL
Rilo 2558 F Al F A B IE R 067 L K iz
Bl rf B 25 wm 1 43 (8] DL 55K NE I B 5 404 R
SR B K% SR o] DO A Rl 5 K8k F
A [ [0 RS A0 22 BT 7 AR RS 6L RIS 1 o Jeong 551K
BUAR G T FloR R 540 A i BE B LR 2K F LA R i A
IKF-, 0 R Bt K /N X B Witk JE s e B i AR
Mo Kurthy > #f2 18 58 Ak 3T H 121 2% 0 LA K3 o Ja) Jif
9K 1A T 15 3 AR, T SE A 1 a2
PCL, {HAZ 38 J& T A~ ] 4 38, Hs 1 40 A F 1 LA
T W R e AR, N S %
PR G A LS E R E WA EEEX, L
K 1 8 A A fioh DX 3 T RECIR O, — T T e AR
WEA 143 A, 5 — 0 T /A A Sl ) g (AR g 53
JE SR T7 ), VS I 1A 3 G v ) B8 AN 43 ) T A 1
RS, DA 38 2] A 5 2% 408 1T 22 Ml

6 HiAMELEIL

PCL I 531 ¢ H 1R) RB 2 I AR 58 B, 22 B T8
T FHIER AR HZ 087, B 1 FoRig 5 PCL
LEP RIS S A NN RS N o L =
ok LA e iR 2F 9 1 B S R IR R PCIL R B
N o PCL fr & AR 28 5 302 I ) A0 v o7 B A7 ] i
(PSS S SRR s i 0N NG I R N TN
AN %=1y =N I VAN Sl AT = NG Y LN G B S IS
SR, PCL S R Wi 28 12 W3 Al e B F A ——
X, AN AL TE I3 e BEAE A o PCL AL 5 AR 1A Jo] 1l
i 728 LA KU 1 25 AT 5 o PCL B8 39 75 G436 R 17 [R] 2
E IR AT [ 7 2 | fih g 5 T PR
i A KR ] 22 i B AL F il o PCL A Ak BELAD 45
QL S A5G D IR AR 5| LA RS R, AT
I AT DL A R R E A O, AR E Y I U CR
B LR TP



- 492 -

AR &R E

2245E7TH $£3RE FTH

Journal of Prevention and Treatment for Stomatological Diseases, Jul. 2024, Vol.32 No.7 http://www.kqjbfz.com

[ Author contributions ]

Song GB, Liu HC conceptualized and wrote

the article. Li HB, Wang ZH collected the references and wrote the arti-
cle. Jiang XQ, Wan QB, Li Y, Huang C, Wu Z, Gu XH, Shao LQ con-

ceptualized and reviewed the article. All authors read and approved the

final manuscript as submitted.

(1]

3]

[4]

5]

(6]

(7]

(8]

(91

[10]

[11]

[12]

[13]

5% 3k
Abduo J, Lau D. Proximal contact loss between implant prostheses
and adjacent natural teeth: a qualitative systematic review of
prevalence, influencing factors and implications [J]. Heliyon,
2022, 8(8): €10064. doi: 10.1016/j.heliyon.2022.e10064.
Fathi A, Mosharraf R, Ebadian B, et al. Prevalence of proximal
contact loss between implant - supported prostheses and adjacent
natural teeth: an umbrella review [J]. Eur J Dent, 2022, 16(4): 742-
748. doi: 10.1055/s-0042-1745771.
Ghasemi S, Oveisi-Oskouei L, Torab A, et al. Prevalence of proxi-
mal contact loss between implant-supported fixed prosthesis and
adjacent teeth and associated factors: a systematic review and meta
-analysis[J]. ] Adv Periodontol Implant Dent. 2022,14(2):119-133.
doi: 10.34172/japid.2022.023.
Wat PY, Wong AT, Leung KC, et al. Proximal contact loss be-
tween implant-supported prostheses and adjacent natural teeth: a
clinical report [J]. J Prosthet Dent, 2011, 105(1): 1-4. doi: 10.1016/
S0022-3913(10)00174-5.
Chen Q, Shi Y, Zhang Z, et al. A single-center study of a resin in-
lay dental implant - fixed prosthesis for closing proximal contact
loss in 89 patients who underwent 3-year follow-up [J]. Med Sci
Monit, 2021, 27: €933809. doi: 10.12659/MSM.933809.
Stallard H. The anterior component of the force of mastication and
its significance to the dental apparatus[J]. Dent Cosmos, 1923, 65
(5): 457-474.
Conroy JJ. An investigation of the posterior component of occlusal
force [D]. Towa City, IA: University of lowa, 1994.
Carranza F, Ubios AM. The tooth supporting structures. In: Car-
ranza F, Newman M, eds[M]. Clinical Periodontology. 8th ed.
Philadelphia, PA: WB Saunders; 1996: 538.
Carter GA, McNamara JAJr. Longitudinal dental arch changes in
adults [J]. Am J Orthod Dentofac Orthop, 1998, 114(1): 88-99. doi:
10.1016/S0889-5406(98)70243-4.
Lammie GA, Posselt U. Progressive changes in the dentition of
adults [J]. J Periodontol, 1965, 36(6): 443 - 454. doi: 10.1902/
jop.1965.36.6.443.
Kasahara K, Miura H, Kuriyama M, et al. Observations of inter-
proximal contact relations during clenching [J]. Int J Prosthodont,
2000, 13(4): 289-294.
Jo DW, Kwon MJ, Kim JH, et al. Evaluation of adjacent tooth dis-
placement in the posterior implant restoration with proximal con-
tact loss by superimposition of digital models [J]. ] Adv Prostho-
dont, 2019, 11(2): 88-94. doi: 10.4047/jap.2019.11.2.88.
Dérfer CE, von Bethlenfalvy ER, Staehle HJ, et al. Factors influ-
encing proximal dental contact strengths [J]. Eur J Oral Sci, 2000,
108(5): 368-377. doi: 10.1034/j.1600-0722.2000.108005368..x.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Brash JC. The growth of the alveolar bone and its relation to the
movements of the teeth, including eruption [J]. Int J Orthod Oral
Surg Radiogr, 1928, 14(4): 283-293. doi: 10.1016/S0099-6963(28)
90100-3.

Murphy T. Compensatory mechanisms in facial height adjustment
to functional tooth attrition[J]. Aust Dent J, 1959, 4: 312-323.
Bjork A, Skieller V. Growth of the maxilla in three dimensions as
revealed radiographically by the implant method [J]. Br J Orthod,
1977, 4(2): 53-64. doi: 10.1179/bjo.4.2.53.

Yen JY, Kang L, Chou IC, et al. Risk assessment of interproximal
contact loss between implant-supported fixed prostheses and adja-
cent teeth: a retrospective radiographic study [J]. J Prosthet Dent,
2022, 127(1): 86-92. doi: 10.1016/j.prosdent.2020.06.023.

Ren S, Lin Y, Hu X, et al. Changes in proximal contact tightness
between fixed implant prostheses and adjacent teeth: a 1-year pro-
spective study [J]. J Prosthet Dent, 2016, 115(4): 437 -440. doi:
10.1016/j.prosdent.2015.08.018.

Liang CH, Nien CY, Chen YL, et al. The prevalence and associ-
ated factors of proximal contact loss between implant restoration
and adjacent tooth after function: a retrospective study [J]. Clin Im-
plant Dent Relat Res, 2020, 22(3): 351 - 358. doi: 10.1111/cid.
12918.

French D, Naito M, Linke B. Interproximal contact loss in a retro-
spective cross-sectional study of 4325 implants: distribution and
incidence and the effect on bone loss and peri-implant soft tissue
[JI. J Prosthet Dent, 2019, 122(2): 108-114. doi: 10.1016/j. pros-
dent.2018.11.011.

Pang NS, Suh CS, Kim KD, et al. Prevalence of proximal contact
loss between implant - supported fixed prostheses and adjacent
natural teeth and its associated factors: a 7-year prospective study
[J]. Clin Oral Implants Res, 2017, 28(12): 1501-1508. doi: 10.1111/
clr.13018.

Koori H, Morimoto K, Tsukiyama Y, et al. Statistical analysis of
the diachronic loss of interproximal contact between fixed implant
prostheses and adjacent teeth [J]. Int J Prosthodont, 2010, 23(6):
535-540.

Byun SJ, Heo SM, Ahn SG, et al. Analysis of proximal contact loss
between implant - supported fixed dental prostheses and adjacent
teeth in relation to influential factors and effects. A cross-sectional
study [J]. Clin Oral Tmplants Res, 2015, 26(6): 709 - 714. doi:
10.1111/¢lr.12373.

Abduo J, Lee CL, Sarfarazi G, et al. Encode protocol versus con-
ventional protocol for single-implant restoration: a prospective 2-
year follow -up randomized controlled trial [J]. J Oral Implantol,
2021, 47(1): 36-43. doi: 10.1563/aaid-joi-d-19-00150.

Shi JY, Zhu Y, Gu YX, et al. Proximal contact alterations between
implant - supported restorations and adjacent natural teeth in the
posterior region: a 1-year preliminary study [J]. Int J Oral Maxillo-
fac Implants, 2019, 34(1): 165-168. doi: 10.11607/jomi.6870.
Bompolaki D, Edmondson SA, Katancik JA. Interproximal contact
loss between implant-supported restorations and adjacent natural

teeth: a retrospective cross-sectional study of 83 restorations with



M B & s B ia

20245 7TH 3L FI1H

Journal of Prevention and Treatment for Stomatological Diseases, Jul. 2024, Vol.32 No.7 http://www.kqjbfz.com - 493 -

[27]

(28]

[29]

(30]

[31]

(32]

(33]

[34]

an up to 10-year follow-up [J]. J Prosthet Dent, 2022, 127(3): 418-
424. doi: 10.1016/j.prosdent.2020.09.034.

Gasser TJW, Papageorgiou SN, Eliades T, et al. Interproximal con-
tact loss at implant sites: a retrospective clinical study with a 10-
year follow-up [J]. Clin Oral Implants Res. 2022, 33(5):482-491.
doi: 10.1111/¢Ir.13908.

Kurthy R. Walking forward. Closing unwanted posterior open inter-
proximal contacts [J]. Dent Today, 2002, 21(9): 82-85.

Coppedé AR, Faria AC, de Mattos Mda G, et al. Mechanical com-
parison of experimental conical -head abutment screws with con-
ventional flat-head abutment screws for external-hex and internal
tri-channel implant connections: an in vitro evaluation of loosening
torque [J]. Int J Oral Maxillofac Implants, 2013, 28(6): €321-e329.
doi: 10.11607/jomi.3029.

Chopra A, Sivaraman K, Narayan Al, et al. Etiology and classifica-
tion of food impaction around implants and implant-retained pros-
thesis [J]. Clin Implant Dent Relat Res, 2019, 21(2): 391-397. doi:
10.1111/cid.12716.

Wei H, Tomotake Y, Nagao K, et al. Implant prostheses and adja-
cent tooth migration: preliminary retrospective survey using 3-di-
mensional occlusal analysis [J]. Int J Prosthodont, 2008, 21(4): 302
-304.

Varthis S, Randi A, Tarnow DP. Prevalence of interproximal open
contacts between single - implant restorations and adjacent teeth
[JI. Int J Oral Maxillofac Implants, 2016, 31(5): 1089-1092. doi:
10.11607/jomi.4432.

Khairnar M. Classification of food management -revisited and its
management|[J]. ] Dent Adv, 2013, 5: 113119.

Greenstein G, Carpentieri J, Cavallaro J. Open contacts adjacent
to dental implant restorations Etiology, incidence, consequences,

and correction [J]. ] Am Dent Assoc, 2016, 147(1): 28 -34. doi:

(1EEE ]

[35]

[36]

[37]

[38]

[39]

10.1016/j.adaj.2015.06.011.

Dager MM, McNamara JA, Baccetti T, et al. Aging in the craniofa-
cial complex [J]. Angle Orthod, 2008, 78(3): 440-444. doi: 10.2319/
031607-136.1.

Kandathilparambil MR, Nelluri VV, Vayadadi BC, et al. Evalua-
tion of biological changes at the proximal contacts between single-
tooth implant-supported prosthesis and the adjacent natural teeth -
an in vivo study [J]. J Indian Prosthodont Soc, 2020, 20(4): 378 -
386. doi: 10.4103/jips.jips_155_20.

Capp NJ. Occlusion and splint therapy[J]. Br Dent J. 1999,186(5):
217-22. doi: 10.1038/sj.hd;j.4800069.

Rilo B, da Silva JL, Mora MJ, et al. Guidelines for occlusion strat-
egy in implant-borne prostheses. A review [J]. Int Dent J, 2008, 58
(3): 139-145. doi: 10.1111/j.1875-595x.2008.th00189.x.

Jeong JS, Chang M. Food impaction and periodontal/peri-implant
tissue conditions in relation to the embrasure dimensions between
implant - supported fixed dental prostheses and adjacent teeth: a
cross-sectional study [J]. J Periodontol, 2015, 86(12): 1314-1320.
doi: 10.1902/jop.2015.150322.

(4R BAHEL, BEX)

Open Access

This article is licensed under a Creative Commons
Attribution 4.0 International License.

Copyright © 2024 by Editorial Department of Journal of

Prevention and Treatment for Stomatological Diseases

]

ROGAR AL IR T Ry BER R I BE B kg ol , EAEBE I, 1998 4F

Eelp T S T ERRAA AR D R A ST R D R R B 2 L A
DWHEER T RENERESBR LW T AT HFEO, R NEE:2MEE
W R B, )7 AR A N AN S o3 W 55 B 5 IS IR REAB AR R S AR O
FETAE29 48, R T E 5 IR R 250, 0 F R A8 525 B W 4% 28 19 & A= BIL B i PR Ak
EAERZN PGSR CTEEANANA TR R AR 120 K75, E 5 M E AR

LHEAW, S H 3, R E KR LH 5T,

(BEEZEET]

DV B IR B I OB A

XU R, FARBE N, B2 o PR M4 S BE B 1 B2 2 vt 2 4E

B3V 20/ ST NN R G375 S R A et U AN A A R G VS S RS SN R S Ve
REERFHREFLIVEASE S ~6Ji FEER P EEELRADEASK . O
WEHE T 48 oy S 45 R 2F B2 U 2 Bt Fellow , WK H S R B 2 2 255 & KL (h iR

AR I 2 k) 1 Jis A i 2 42
400 AR, Edir AR L 208, R IE R B TR RN,

.

YE G, FRFRMIF IR 20 4750, K KL S
2005 47 4R P a5 5K BT

ik, 2006 4F 3k 5 7S 0 BE T, 2007 4F 3% 3T A Ak 0075 i BE B i T 10 7 44 B2

2009 44k H [ PR



