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Biomechanical Effects of Retention Types (Cement and Screw-Cement
Retained Prosthesis) in Implant Prosthesis
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For esthetic and functional implant prosthesis, the retention type of implant should be selected considering the oral
condition of the patient. However, studies on the differences in biomechanical stability of the retention type are scarce. The
purpose of this study was to evaluate the biomechanical effects between retention types in implant prosthesis using 3-
dimensional finite element analysis. Two retention types (Cement and Screw-Cement) were considered for the implant
complex consisting of the ComOcta abutment, SS type implant, and screw all implanted in the mandibular segment of the
bone block. Static finite element analysis was performed under external loads of 200 N (Vertical Load) and 100 N (Oblique
Load) to each cusp tip. We measured the von-Mises stress fields in abutment and implant, and the principal strain
distribution of the mandibular bone to evaluate the risk of fatigue failure in the bone. Separations between the implant
components were also evaluated. The results show that with the ComOcta abutment Cement type provided enhanced

stability.
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Fig. 1 Three-dimensional finite element model (Case 2)

- ™

O] Composite resin

|:| Crown
[ Crown
[] Cement
|:| s |:| Cement
crew
[ Screw
[ Abutment
— [ Abutment
‘mplani
B O Implant

(a) Case 1(Cement retained prosthesis) (b) Case 2(Screw-cement retained prosthesis)

Fig. 2 Case introduction of finite element model

Table 1 Material properties of finite element model

Elastic Poisson’s Number of Number of

Material modulus ratio elements elements

(MPa) (Case 1) (Case 2)

Cortical 13700 0.3 278,524 278,012
Cancellous 1370 0.3 293,434 292,865
Crown 140000 0.28 159,021 169,513
Abutment 110000 0.34 444,981 508,542
Implant 110000 0.34 869,123 877,798
Screw 110000 0.34 73,517 84,947
Cement 10760 0.35 71,265 67,481
Composite 544 02 - 384,983

resin

Seoul, Korea) A|Zo|c}.

2 Ao o]&% A= 71 A SRS A, ZoAE
H))R} @4 42 Table 13} Zom, E% Azl =212 542
AN, S AME BAS e Ao s sk e



ro
H
02
ue
O

St3|X| M 373 M3Z

March 2020 /227

200N 100/\1 Lingual

Vertical Load

esia

Oblique Load

Buccal

(a) Boundary and loading condition
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Fig. 3 Finite element analysis conditions of all cases
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Fig. 4 Stress distribution on abutment and implant
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Fig. 5 Stress distribution on cortical bone and cancellous bone
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