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Abstract

Purpose: The purpose of this retrospective study was to evaluate the incidence of mechanical
complications of the posterior implant-supported fixed dental prosthesis (p-ISFDP) using computer-
aided design and computer-aided manufacturing (CAD/CAM) titanium customized abutments and
to evaluate the influencing factors on complications.

Material and Methods: The incidence and consequences of mechanical complications in p-ISFDPs
over a mean follow up period of 5443 + 624 months were assessed based on electronic documentations
from 138 patients with 266 implants. All p-ISFDP utilized CAD/CAM titanium customized
abutments, and were fabricated with cement-retained prostheses with occlusal screw access holes.
Statistical analyses were performed to identify the risk factors of mechanical complications.

Results: During the observation period (3 - 5 years), implant survival rates were 100%. Major
mechanical complications were 8 abutment fractures (301%), 8 screw loosenings (301%), 2 screw
fractures (0.75%), 11 chipping or fractures of veneering materials (5.58%), 23 decementations of the
superstructure (1L68%). The relationship between the incidence of mechanical complications and the
possible factors were not statistically significant(p > 05).

Conclusion: There is no significant difference between each mechanical complication and the risk
factors. P-ISFDP fabricated with CAD/CAM titanium abutments is a clinically acceptable treatment.

Keywords: CAD/CAM, Mechanical complication, Implant-supported dental prosthesis, Customized
abutment
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Table 1. Distribution of implants with regard to implant position

Upper premolar Upper molar Lower premolar Lower molar Total
Number of implants 40 79 36 111 266
Percentage of implants (%) 15.1 29.7 13.5 41.7 100

Minyoung Yang et al. : Mechanical Complications of Posterior Implant Restorations using CAD/CAM Titanium Customized Abutments: A Retrospective Study. Implantology 2019

Table 2. Distribution of PISFDPs with regard to restoration type

Single crown Splinted crowns Fixed partial denture Total
Number of prostheses 133 22 42 197
Percentage of prosteses (%) 67.5 112 213 100

Minyoung Yang et al. : Mechanical Complications of Posterior Implant Restorations using CAD/CAM Titanium Customized Abutments: A Retrospective Study. Implantology 2019
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Table 3. Occurrence of abutment fracture, abutment screw loosening, abutment screw fracture

Abutment fracture Abutment screw loosening Abutment screw fracture
YES (%) 8(3.01) 8(3.01) 2(0.75)
NO 258 258 264
Total 266 266 266

Minyoung Yang et al. : Mechanical Complications of Posterior Implant Restorations using CAD/CAM Titanium Customized Abutments: A Retrospective Study. Implantology 2019

Table 4. Occurrence of mechanical complications with regard to suprastructure

YES (%) 11(5.58) 23(11.68)
Single 8 11
Splinted 1 4
Fixed partial denture 2
NO 186 164
Total 197 197

Minyoung Yang et al. : Mechanical Complications of Posterior Implant Restorations using CAD/CAM Titanium Customized Abutments: A Retrospective Study. Implantology 2019
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Table 5. Occurrence of abutment fracture in variable factors

Status of abutment fracture

Variables Yes (N =) No (N=258) p-value
Gender 0.2871
Male(140) 6(4.29) 134
Female(126) 2(1.59) 124
Position 0.4463
Premolar(76) 1(1.32) 75
Molar(190) 7(3.68) 183
Diameter of fixture > 9999
<=4.5(198) 6(3.03) 192
>4.5(68) 2(2.94) 66
Opposing teeth 0.2363
Natural teeth(183) 8(4.37) 175
Implant(64) 0(0.00) 64
Removable(19) 0(0.00) 19
Restoration type 0.2363
Single crown(133) 6(4.51) 127
Splinted crown(45) 2(4.44) 43
Fixed partial denture(88) 0(0.00) 88

Minyoung Yang et al. : Mechanical Complications of Posterior Implant Restorations using CAD/CAM Titanium Customized Abutments: A
Retrospective Study. Implantology 2019
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Table 6. Occurrence of abutment screw loosening in variable factors

Status of abutment screw loosening

Variables Yes (N=28) No (N=258) p-value
Gender 0.2871
Male(140) 6(4.29) 134
Female(126) 2(1.59) 124
Position 0.1099
Premolar(76) 0(0.00) 76
Molar(190) 8(4.21) 182
Diameter of fixture > 9999
<=4.5(198) 6(3.03) 192
>4.5(68) 2(2.94) 66
Opposing teeth 04562
Natural teeth(183) 6(3.28) 177
Implant(64) 1(1.56) 63
Removable(19) 1(5.26) 18
Restoration type 0.1189
Single crown(133) 7(5.26) 126
Splinted crown(45) 0(0.00) 45
Fixed partial denture(88) 1(1.14) 87

Minyoung Yang et al. : Mechanical Complications of Posterior Implant Restorations using CAD/CAM Titanium Customized Abutments: A
Retrospective Study. Implantology 2019

Table 7. Occurrence of abutment screw fracture in variable factors

Status of abutment screw fracture

Variables Yes (N=2) No (N=264) p-value
Gender 0.4995
Male(140) 2(1.43) 138
Female(126) 0(0.00) 126
Position >.9999
Premolar(76) 0(0.00) 76
Molar(190) 2(1.05) 188
Diameter of fixture >.9999
<=4.5(198) 2(1.01) 196
>4.5(68) 0(0.00) 68
Opposing teeth 0.5275
Natural teeth(183) 1(0.55) 182
Implant(64) 1(1.56) 63
Removable(19) 0(0.00) 19
Restoration type 0.6679
Single crown(133) 2(1.50) 131
Splinted crown(45) 0(0.00) 45
Fixed partial denture(88) 0(0.00) 88

Minyoung Yang et al. : Mechanical complications of posterior implant restorations using CAD/CAM titanium customized abutments: A retrospective
study. Implantology 2019
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Table 8, Odds ratio of abutment fracture, abutment screw loosening, abutment screw fracture

Variables

Gender

Position

Diameter of fixture

Opposing teeth

Abutment fracture Abutment screw loosening Abutment screw fracture
OR (95%CI) p-value OR (95%CI) p-value OR (95%CI) p-value
1.029(0.965-1.097) 03847  1.010(0.951-1.073)  0.7397 1.052(0.918-1205)  0.4695

Male(1) ref ref ref
Female(2) 0.360(0.071-1.818) 02164  0.360(0.071-1.818) 02164  0.360(0.071-1.818)  0.2164

Premolar(1) ref ref ref
Molar(2) 2.868(0.347-23.700)  0.3283  7.126(0.399-127.300)  0.1818  2.029(0.095-43.541)  0.6510

<=4.5(1) ref ref ref
>452) 0970(0.1914.923) 09706  0.970(0.1914.923) 09706  0.574(0.027-12.343)  0.7227

Natural teeth(1) ref ref ref

Implant(2) 0.160(0.009-2.874)  0.2137  0.468(0.055-3.966) 04864  2.874(0.290-28.470) 03669

Removable(3) 0.529(0.027-10233)  0.6738  1.639(0.187-14.380)  0.6556  3.120(0.115-84.591)  0.4992

Restoration type

Single crown(1) ref ref ref
Splinted crown(2)  1.127(0.248-5.114)  0.8766  0.185(0.010-3.413) 02568  0.578(0.026-12.641)  0.7277

Bridge(3) 0.111(0.006-2.024)  0.1378  0.289(0.049-1.721)  0.1727  0.297(0.014-6.367) 04377

Minyoung Yang et al. : Mechanical Complications of Posterior Implant Restorations using CAD/CAM Titanium Customized Abutments: A Retrospective Study. Implantology 2019
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