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Retrospective study on pathological effects of
single implant-supported fixed prosthesis on
antagonistic and adjacent teeth
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Purpose: This study evaluated the pathological effects of single posterior implant-supported fixed prostheses on
adjacent and antagonistic teeth and investigated the influence of systemic diseases, occlusal conditions, implant

site, and patient sex.

Materials and Methods: A retrospective observational study was conducted on 100 patients who had received a
single posterior implant and were followed for at least one year at Gangneung-Wonju National University Dental
Hospital. Clinical and radiographic assessments compared adjacent and antagonistic teeth at the implant site (ex-
perimental group) with the corresponding contralateral teeth (control group). Parameters included tooth cracks,
cusp fractures, alveolar bone status, treatment history, and occlusal contact assessed using the Shimstock test.
Associations with systemic diseases, occlusal contact, sex, and implant position were also analyzed. Statistical
analysis was performed using the chi-square test with a significance level of 0.05.

Results: The distal adjacent tooth at the implant site showed significantly higher mobility than the control group (p<0.05). In
patients without unilateral mastication, periapical lesions in antagonistic teeth (p<0.05) and cracks in adjacent teeth (p<0.05)
were more frequent. Diabetic patients demonstrated a significantly higher prevalence of alveolar bone loss and treatment
history in both adjacent and antagonistic teeth (p<0.05). When no occlusal contact was present on the implant-antagonistic
tooth, less alveolar bone loss was observed (p<0.05), whereas cusp fractures in adjacent teeth were more common. Male
patients showed a higher frequency of cusp fractures and cracks in adjacent teeth (p<0.05).

Conclusion: Single posterior implant-supported fixed prostheses can induce pathological changes in adjacent
and antagonistic teeth. Implant treatment planning should consider systemic health, occlusal dynamics, sex-
related differences, and long-term maintenance. (J Korean Dent Assoc 2025, 63(12): 381-390)

Key words : Alveolar Bone Loss; Dental Implants; Dental Occlusion; Periapical Diseases; Tooth Fracture

NE
HAH A, 9, Aot 4] B X748 502 Q) X

Received Jul 28, 2025; Revised Nov 28, 2025; Accepted Dec 5, 2025

This study was supported by the Collaborative Clinical Research Grant of
gﬁrzl%elz)ung-WOnju National University Dental Hospital in 2022 (Grant No.

*Corresponding author: Prof. Jin-Woo Kim

Department of Conservative Dentistry, College of Dentistry, Gangneung-Wonju
National University, 7 Jukheon-gil, Gangneung, Gangwon 25457, Korea

Tel: +82-33-640-3189, E-mail: mendo7@naver.com

ISSN: 0376-4672
eISSN: 2713-7961

Copyright“2025 by Korean Dental Association

(https://creativecommons.org/licenses/by-nc-nd/4.0/).

381

o HUE A9, YBUE $82 7 7|52 5=t 4
uAgS Belske o] el X2 o R Bel A8 H1 9]
o YEAEL A Hol AT g HEOE S2o|
7Rsstebe oAl Beixut 7HaY BAREG S5a oot
o WRIT Qltk, ER FE Beo] SR A9 A1
2l 43 5o] o, T o] 22 FYAL 4 Uk Az

2 2] g,

SR AEHEE St 0= A1 oF 5] 5 U5t

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY-NC-ND) license


http://orcid.org/0009-0003-6569-113X
http://orcid.org/0000-0002-5685-4019
http://orcid.org/0000-0002-4052-4082
http://orcid.org/0000-0003-3464-9425
http://orcid.org/0000-0002-0004-0710

S (
o it
ol ox 19

3

o ox

W
o

i)
r R
{ o —

=

H

1o o ok

&

J
N
ol

i)
i

¢

{m

[©]
)
2
o

N

Q.

ol

ha

™
oR,

ot

N
=2

ol 2 A2 oA 5]
]k xjol 7} gick 9]
%919 EXZ 104
PELERE ML
719 girka s

o= B8, hgAIet Aol A
Bue 9, 7, 54 44 5] 8914 493} 10 o
A=) el b, T1elm 29l Q] chet AAHel B

S0t A7} TSt A} AFA
0.4%= AH A9

A

l

d

—_

fe e

Q.

3 9 JSUE 4y WS A7 o Ayt o
eh £ e ge] AAAg, TR I, QB A9 9
A, 48 5 TRt 8918 Tefalol, A% B ABUE 1
A4 BAo] thgA) 2 QPN A 9L WAshn 2

£ AF= A Ak AP Y A2 93] 9] 52l
S o} AJFE]QehE9] Wo: GWNUDH-IRB2022-A011).

A7 A 202241 9URE 20244 2974 S U
S Aol T B4 3 4 7122 BT 10092
B2 Shele o 194] o] 9l B, FBUE A
o) 359 BAGl0] BHOR 277 El thH] $90of &
A YEUE Vi FET, 1 FGH7H AR o], JS
£ Xgho] iAok BAAQl T3 TAZ ol 91T, 45
RHE A3 F Ak 1 olio] A3t 592 A o] 5
Sle Wb, 474 B A 291 Heid] ko] 9
HES 71 A9, NS BAT B, YBUE K] A
of Folu} 5 olele] UgloR Fu SR AW B,
QERAE} W20 T g 2P G20 B EAEH
A9, YAASE 02 X2 Lol 1/2 0 A 22 2o]
BT YYHOZ Smm oY $3 243 6mm o)ge]
A5 Zlo7HEUE A5 AT0) Sl A9 AT,

AT gl chel AR/ SHE 5 Y, A, YBAE
K3 SIACgeF E= S}, A7 B 7)), YERE A
o, 12 A5

of i} A2t 59 THY B e o}, BT
(0]

Ueh5 o vt A1so] XI5t Xob] Al o
A E FAst amo] chaf Algeloich. YBHE AhAe]
QU] D oA K] of o} X} X2 o} 52 2ASHS

™, 29 AAE &2 Aot 7, 15 114, X|of uHd, =
i+ 59 2T &4 055 BrRelsiH A5 el A
o] 4mm 23} o7, &3 A] &8 (bleeding on probing),
of £ 702 B7ISHAAL, BHl AL 3HA| Aldgst
o} w3 Q912 shimstock testES ©]-&5}0o] H7loF3.0H,

50 3% of H o
Olﬂ_,ol

382



USTE A9 5-919] wek H5-2 g7lo7] Sfsl 57 8umo
HANEL shimstock foil(Coltene, Altstatten, Switzerland)<
AREsklet d A i F el (maximum intercus-
pation position, MIP)OIA SAHE FASI S FE3t 7,
foile =] Afolofl YIAIAIZ]AL =78 "o 2 FHAHA
GA A= 710 = e[S JHE B7I5HHtensile
testing ®4]). Shimstock®] &2} oj+of| mz} foilo] A H}
A= A5 A% g3, €02 GAL viA|7] b= A5
Ao &R EFolglon, 59 WA E Y 2
A HHE S75I3 0L AEHE A7 F8ofl sk 2|2 o
GAof sl B7istlct

AP S AANE Th e P ARIARLS o] 8-5to] &=t
E A92)9] QIA] 9 g o AETE A F9jet 5Ug

=

oFgoll XSt BithS A7) 1A 9 At o=
THA & R, AFF 5 o, AT AL EA] RS
7RIS, B2 A= A o R 7R & Ado] ZeYE ¢
£ AF2E F5E WSO, B A= A2 1/3 ol &
aAo| T A& A2 = Eseih

2 AFoA = B AETE Aol tiedA] H Q1A o v
A= Y& HARE 821 AAste] FA5ISIH. YSHE 4
H 5919 tigA 2 JFAEEDY 5L oA S 4]
FO] ofiekA] & QIHA(HRDE Hlwst] 58 %, +9, 4
59 HEA P 78 Hrrelglon, HE A2 of o
T2 59 A A= oA AISYsISITt. T3 G, S, =

3%, SPT oo} 22 HAIEeE M= 9 shimstock testE

Aol B kA L AgAe] A7 A, 2z Ak L el
Qo) Aol ¥l @i o, o] B Adeat ozt 7
el po] Mol BAshlrh
7 gixe) E43} g Zeke AYx|e) gA) ° )
O

AS BAs] 98] 7lolAlE A8E A3
& 0052 A5Igick. BE B4 £ SPs
Corp., Armonk, NY, USA)Z o]-&-5to] 4345}

o2k
ke
pae)

wn
)
RN e o)
Jo
o 1o
j)
N

x8,

23}

AT A 10078 T F2 5278(52.0%), o142 487

(48.0%)°1.0H, Bt AF2 552+ 13.04%ct. YSHE 4]
H A= ok tiEA17F 38%8(38.0%) 22 7P Bk, 4
4] 3478(34.0%), /3t A7-4] 1878(18.0%), SFF A7HA]
1078(10.0%)2] <02 YEFHTHTable 1).

HTHp<0.05).

HE 42| JFE A5 | sl HE A2k Aok o
BAE AlLfet 9578E o=
thztof] Blsf thekA] o] A+
A2 (p<0.05), AFA|9] X|o} <+
EA HERATH(p0.05).

A% 9 shimstock test 23] T
Tables 3-5] AA[SIATE. Bl SEAFS] -2,
= S5(Table 5)°F A= ZH(Table 3), A9 ]
(Table 3)0ll A F-9JolA| =2 WIS Bt Ao w2 A
P& BA0A = EAolA tiedk#] 9] i uhaEat QI A] 9
T o A W7t R-0f51HA] = A el tHTable 4). 7371
2l Sl THSPTE AlBoHA] 22 Aol A= i) &
A A, A 27 F, A= F 9 52 A RT3

WO, FAA O & FOfRt Zfoli= ERIEA] itk
A=HE gigHA]oA] shimstock test B} HZo0] Q= HL,
A &= e R A Ut oH(Table 5), tie] 2]
T 29| RI%E EF -2 S B HTables 4
and 5). §H, FF0] gl 49 AHA Y wF b IgES

901517 =QkcHTable 4).

—{\)Ill

N
M
T
ol
i,
i)
>
ook

p

i)
)

l:ﬂJjQOL
)

O ok

ol

N
& Rl Hzomet BN FIF

oM,

al

=
_ll
i)
=

fr

Table 1. Demographic characteristic of subjects (N=100)

Variables Value
Sex
Male 52 (52.0)
Female 48 (48.0)
Age (y) 55.2+13.0
Maxillary premolar 18 (18.0)
Maxillary molar 34 (34.0)
Implant site
Mandibular premolar 10 (10.0)
Mandibular molar 38 (38.0)

Values present the number (%) or mean +standard deviation
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Table 2. Comparison of pathological changes between the experimental and control groups (N=100)

Antagonistic teeth Adjacent teeth
Experimental Control p-value Experimental Control p-value

Ext. 11(10.9) 8(7.9 0.47 5(5.0) 8(7.9 0.39
Tx. 66 (66.0) 68 (68.0) 0.764 66 (66.0) 68 (67.3) 0.842
Crack 22(22.0) 17 (17.0) 0372 20 (20.0) 16 (15.8) 0442
Cusp fx. 20 (20.0) 16 (16.0) 0.462 17 (17.0) 109.9) 0.14
Abfraction 26 (26.0) 18 (18.0) 0.172 38(38.0) 30(29.7) 0.214
PPD 35(35.0) 36 (36.0) 0.883 29 (29.0) 39 (38.6) 0.15
BOP 40 (40.0) 40 (40.0) 1 36 (36.0) 42 (41.6) 0417
Bone 13(13.0) 15(15.0) 0.684 11(11.0) 14(13.9) 0539
Per 10 (10.0) 4 (4.0) 0.096 7(7.0) 989 0.617
Mobility 10 (10.0) 14 (14.0) 0.384 14 (14.0) 9(8.9) 0.257

Cmesial 7(7.0) 7(7.0) 1

Ldistal 11(15.7) 3(43) 0.05
Lesion 9(9.0) 6(6.0) 0421 9(9.0) 5(5.0) 0.259

Values present the number (%). Ext: extracted tooth, Tx: restoratively treated tooth, fx: fracture, PPD: periodontal probing depth, BOP:
bleeding on probing, Bone: alveolar bone loss, Per: pain in percussion

Table 3. Restorative and extraction history of adjacent and antagonistic teeth according to implant- and patient-related factors
(N=100)

Antagonistic teeth Adjacent teeth
Ext. p-value Tx. p-value Ext. p-value TX. p-value
M 509.6) 32(627) (3.8) 25(48.1)
Gend 0.672 0.48 0.598 0
e P 6(122) 34 (69.4) S 36 41(85.4)
N 10 (11. 1.1 4(4.8 1.1
Diabetes mellitus (1.9 0.467 HULD 0.05 “8 0.846 59(71.1) 0.05
Y 1(5.8) 7 (41.2) 1(5.9) 7(41.2)
N 6(8.5) 47 (68.1) 4(5.7) 48(69.6)
H i 0.261 0.50 0. 0.262
yperiension v 5(16.1) vy O 1 PP 1ses)
N 8(8.5) 60 (64.5) 4(4.3) 61(64.9)
O i 0.00 0.254 0.238 0.
SIEOPOTOSiS y 3429) > 6657) ) B 5633 3
Unilateral N 6(12.5) 34(723) 204.2) 33(68.8)
- 0.621 0.208 0.7 0.577
mastication Y 5(9.4) 32(60.4) 3(5.7) ) 33(63.5)
- 13. 4 6 ) 43(67.2
Shimstock test © 9138) 0.2 976 0.067 577 0.088 367.2 0.738
(+) 2(5.0) 17 (47.2) 000.0) 23(63.9)
P 1 134 12 (414 269 20(69.0
Implant site remolar - 164 g WD s 209 s 0 o689
Molar 10 (13.9) 54 (76.1) 3(4.2) 46(64.8)
Unilateral N 3(11.1) 19 (70.4) 2(7.4) 17(65.4)
mastication/implant 0.67 0.13 0.575 0.773

Values are presented as number (%). Ext: extracted tooth, Tx: restoratively treated tooth
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Table 4. Mechanical complications of adjacent and antagonistic teeth according to implant- and patient-related factors (N=100)

Antagonistic teeth Adjacent teeth
Crack p-value Cufipal p-value Abfraction p-value Crack p-value Clg(pal p-value Abfraction p-value

M 10(19.6) 15(29.4) 13(25.5) 13 (25.0) 13 (25.0) 18 (34.6)
Gender 0.556 0.05 0.906 0.193 0.05 0.468

F12(245) 5(10.2) 13(26.5) 7(14.6) 4(83) 20 (41.7)

N 2004.1) 17 (20.5) 22(26.5) 17 (20.5) 12(14.5) 30(36.1)
Diabetes Mellitus 0.263 0.79 0.799 0.79 0.135 0.398

Y 2018 3(17.6) 4(23.9) 3(17.6) 5(294) 8(47.1)

N  16(23.2) 13(188) 16(23.2) 14(20.3) 12(174) 24 (34.8)
Hypertension 0.669 0.665 0.339 0914 0.876 0.323

Y 6(194) 7(22.6) 10(323) 6(19.4) 5(16.0) 14(45.2)

N 20(215) 20(21.5) 23(24.7) 20(21.3) 15(16.0) 35(37.2)
Osteoporosis 0.663 0.17 0.292 0.207 0.272 0.532

Yo 2(280) 0(0.0) 3(42.9) 0(0.0) 2(333) 3(50.0)

; N 6(128 1134 9(19.1 11229 7(14.6 18(37.5
Unilateral 128 s HBY g IOy Y e THO e BO
mastication Y 16(302) 9(17.0) 17.(32.1) 9(17.3) 10(19.2) 20 (38.5)

() 1419 9(14.1) 16(25.0 14(21.9) 17 (26.5) 22(344)
Shimstock test 0.968 0.048 0.761 0.532 0.031 0.319
+ 822 11 (30.6) 10(27.8) 6(16.7) 4(11.1) 16 (44.4)
PM 5(17.2) 4(13.8) 11379 4(13.8) 6(20.7) 11379
Implant site 0.463 0.321 0.082 0321 0.53 0.993
M 17239 16(22.5) 15(21.1) 16(22.5) 11(15.5) 27 (38.0)
Unilateral N 9333 6(222) 8(29.0) 5(19.2) 7(269) 12 (46.2)
mastication/ 0.697 0.254

Values are presented as number (%). Fx: fracture

Table 5. Periodontal conditions of adjacent and antagonistic teeth according to implant- and patient-related factors (N=100)

Antagonistic teeth Adjacent teeth
PPD  p-value Bone p-value Mob p-value PPD p-value Bone p-value Mob  p-value

M 16(31.4) 8(15.7) 15(14.7) 13 (25.0) 509.6) 6(11.5)
Gender 0.438 0.415 023 0.46

F 19(3898) 5(10.2) 9(9.2) 16 (33.3) 6(12.5) 8(16.7)

N 27325 8(9.0) 18(10.8) 25(30.1) 11(13.3) 12 (14.5)
Diabetes mellitus 0.253 0.05 0.266 0.585 0.771

Y 8(@47.1) 5(29.4) 6(17.6) 4(23.5) 0(0.0) 2(11.8)

N 24(34.8) 68.7) 15(10.8) 19(27.5) 68.7) 10 (14.5)
Hypertension 0.946 0.056 0.427 0.63 0272 0.832

Y 11(355) 7(22.6) 9(14.8) 10(32.3) 5(16.1) 4(12.9)

N 33(355) 13 (14.0) 23(12.4) 27 (28.7) 9(9.6) 12(12.8)
Osteoporosis 0.712 0.289 0.562 0.809 0.071 0.159

Y 202806 0(0.0) 1(7.1) 2(33.3) 2(333) 2(333)

: N 13Q77 5(10.6 9095 11229 5(10.4 6(125
Unilateral SAD 1 219 s 79 ags B g PU0 e OIS
mastication Y 22(415) 8(15.1) 15(14.3) 18 (34.6) 6(11.5) 8(15.4)

() 200313 5(78) 11 (8.6) 20(313) 609.4) 609.4)
Shimstock test 0.295 €0.05 0.048 0.509 0.489 0.076
(+) 15417 8(222) 13 (18.1) 9(25.0) 5(13.9) 8(22.2)
PM 4(13.8) 269 13.4) 8(27.6) 2(6.9) 7(24.1)
Implant site 0.004 0.163 0.842 0.402 0.062
31 43.7) 11(15.5) 9(12.7) 21(29.6) 9(12.7) 7099
Unilateral N 11(407) 6(222) 5(185) 9(34.6) 2(7.7) 6(23.1)
mastication/ 0.908 0.385 0.124
implant side match Y 11 (42.3) 2(77) 2(7.7) 9(34.0) 4(15.4) 277

Values are presented as number (%). PPD: periodontal probing depth, Bone: alveolar bone loss, Mob: mobility
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Table 6. Sex-based comparison of pathological changes in antagonistic teeth

Antagonistic teeth

Male (N = 52) Female (N = 48)
Experimental Control Experimental Control
p-value p-value
group group group group
N 41(48.2) 44 (51.8) 36 (48.6) 38 (514)
Crack 0.425 0.628
Y 10 (58.8) 7(41.2) 12 (54.5) 10 (45.5)
N 6 (46.8 41(53.2 43 (50.5 42 (49.5
fracture Y 15 (60.0) 10 (40.0) 5(45.5) 6 (54.5)
Table 7. Sex-based comparison of pathological changes in adjacent teeth.865605
Adjacent teeth
Male (N =52) Female (N = 48)
Experimental Control Experimental Control
p-value p-value
group group group group
N 39 (45.3) 47(54.7) 41(52.5) 37(47.5)
Crack 0.038 0.319
Y 13(72.2) 5(27.8) 7(38.9) 11(61.1)
N 39 (45.3) 47(54.7) 44(50.5) 43(49.5)
Cuspal 0038 0751
racture Y 13(72.2) 5(27.8) 4(44.4) 5(55.6)
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