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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)
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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



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) 0.442
Cusp fx. 20(20.0) 16 (16.0) 0.462 17 (17.0) 1009.9) 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) 0.539
Per 10 (10.0) 4(4.0) 0.096 7(7.0) 9(89) 0617
Mobility 10 (10.0) 14 (14.0) 0.384 14 (14.0) 98.9) 0.257

Cmesial 7(7.0) 7(7.0) 1

Ldistal 11(15.7) 3(4.3) 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(62.7) (3.8) 25(48.1)
Gend 0.672 0.48 0.598 0
. 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 12 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) o a43) B 5633 5
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)
- 13.8 49 (76.6 . 43(67.2
Shimstock test © 9138) 0.2 9760 0.067 577 0.088 367.2 0.738
(+) 2(5.6) 17 (47.2) 000.0) 23(63.9)
P 1 134 12 (414 269 20(69.0
Implant site remolar 164 g WO s 209 s 0 689
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
side match Y 2(7.7) 13 (50.0) 13.8) 16(61.5)

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(19.60) 15(29.4) 13(25.5) 13 (25.0) 13 (25.0) 18 (34.0)
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(16.1) 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 UBY g IOy Y 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(167) 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 17(239) 16(22.5) 15(21.1) 16(22.5) 11(15.5) 27 (38.0)
Unilateral N 933 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

F19(3898) 5(10.2) 909.2) 16 (33.3) 6(125) 8(16.7)

N 273325 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) 6(8.7) 15(10.8) 19(27.5) 6(8.7) 10 (14.5)
Hypertension 0.946 0.056 0.427 0.63 0272 0.832

Y 11(35.5) 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 20806 0(0.0) 1(7.) 2(33.3) 2(333) 2(333)

: N 13Q77 5(10.6 9095 11229 5(10.4 6(125
Unilateral Sar) 0.147 106 0,508 03 0.296 229 0.198 104 0.858 125 0.678
mastication Y 22(415) 8(15.1) 15(14.3) 18 (34.6) 6(11.5) 8(15.4)

() 20(313) 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) 2069 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 ¥ 11 (42.3) 2(7.7) 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 (51.4)
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 0319
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
fracture Y 13 (72.2) 5(27.8) 4(44.49) 5(55.6)
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