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Fig. 1. Three types of magnetic attachment in
this experiment (MAGFIT-IP-BFN30/
BDN30/BSN30, Aichi steel Co., Japan)
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Fig. 2. Implant used in this experiment
(Branemark System MKII RP, Nobel
Biocare, Goéteborg, Sweden)

Fig. 3. Three acrylic resin mandibular models
(Ortho-JetTM, Acrylic, Lang dental
MFG. Co. Inc.. Wheeling, USA) with
single implant, two implants, four
implants placed in the interforamen
area and the chrome-coblat framework
with ~ four  withdrawal loops for
application of tensile forces by Instron.
Four 3mm-diameter
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Fig. 4. Magnetic attachment overdenture
sample seated on mandibular model,
with nuts and bolts securely fastened
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Fig. 5. The vertically directed dislodging force
applied to the overdenture sample

4. SHX

SPSS V. 12.0 for win.(SPSS Inc., Chicago, USA)
2 Aaaio] BAAD aAsonl, Aape 1t
FAE zpol], 2 AU E Fefjo] mtE 4]
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Fig. 6. The obliquely directed dislodging force
applied to the overdenture sample

Fig. 7. The anterior posteriorly directed
dislodging force applied to the
overdenture sample

2 AR A S Fitete] aldTe] e
g3ttt 1709 cushion type 3712 Al 171
9} flat type A1 170, 372 1702] cushion type
AR AlHAA Fofg Zpo]7t A BFATH
(p<0.05). 1S A= flat typee] 422 o] 138.25gf
= 7P A vesed S A A
g 7 AA vebsth 83 422 dome
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type©] 127.72¢f= 7V =LA Yetwen S99 < 7HE 22 385 eI TTable 11, Fig.
2 dome type@} cushion type°] 2 A o2 LENL 9). 3TollA = flat typeo] BE Wake]l §-X]
Th(Table 1, Fig. 8). 2| A= flat typee] 42 & A7 2 s A e AR YElger o
< 540.72gfol 1 EWEL 217.50ef 2 714 A t}-3-°] cushion type©] i dome type©] 7} &
UEF o™ cushion typeS HFHIS o] #S YERASH(Table 1M, Fig. 10).

401.88gf= 7+ 2 7 o2 JEbFTh Dome type

Table I. Arithmetric means and standard deviations of retention force in group? (unit:gf)

Group 1
dome type cushion type flat type
mean S.D. mean S.D. mean S.D.
vertical 129.06 7.61 122.88 5.82 138.25 4.87
oblique 103.36 4.73 103.20 2.59 40.78 3.51
ant-post 127.72 4.06 104.13 2.17 56.25 8.35
Table II. Arithmetric means and standard deviations of retention force in group 2 (unit:gf)
Group 3
dome type cushion type flat type
mean S.D. mean S.D. mean S.D.
vertical 429.48 50.97 737.25 49.22 865.46 1823
oblique 319.44 24.53 493.55 29.88 531.90 35.09
ant-post 454.44 17.04 628.73 24.36 699.00 39.00
Table II. Arithmetric means and standard deviations of retention force in group 3 (unit:gf)
Group 2
dome type cushion type flat type
mean S.D. mean S.D. mean S.D.
vertical 323.48 40.29 384.54 29.20 540.72 34.65
oblique 195.66 39.86 208.24 12.81 217.50 6.75
ant-post 280.84 9.42 401.88 18.20 304.68 14.30
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Table IV. Retention force according to three-vertical(V),

3. AtA SEH0H (2 =AI=C] XIO|
1ol A 2] 7, flat typeo] 7HE 27
Uehgor I o222 dome type, 7HY &
Ao cushion typeo]tt HFWs|HE L flat
type] ThE F typeell Hlal 22 S 7= A
o2 YEs e dome type} cushion type AFe]
o] o7k Abol= Yl THp<0.05). 2:9] 75
22 3} =9 L flat typeo] 7Hg A UEREL
™ cushion type, dome type =22 22 k2 7h
A3 ARt A A e A9 P 1H
ol gk Apol7t gle Ao 2 UERTHp<0.05). 3
T FAE, A S 2% flat
type©] 7} 31 1 th©] cushion type, dome
type= 7HE 22 #E A= Ao YEigt
(Table V).

anterior-posterior(AP), oblique(O) pulling

direction (unit:gf)
Group 1 Group 2 Group 3

mean S.E. P mean S.E. P mean S.E. P

V-AP 1.34 1.14 NS 42.64 16.84 * -24.96 6.82 *%

i;g:f V-0 25.70 1.14 x*x 127.82 16.84 wx 110.04 6.82 *%

AP-O 24.36 1.14 xx 85.18 16.84 wx 135.00 6.82 *%

V-AP 19.68 0.87 i -17.34 4.24 *k 108.53 8.07 i

C‘fyllfgn V-0 18.75 0.87 w 17630 424 24370 8.07 wx

AP-O 093 0.87 NS 193.64 424 wx 135.18 8.07 xx

V-AP 82.0 1.33 i 236.04 4.39 i 166.46 6.41 i

tg?)te V-0 92.48 1.33 i 323.22 4.39 i 333.56 6.41 i

AP-O 15.48 1.33 i 87.18 4.39 i 167.10 6.41 i

p<0.05 *, p<0.01 **, NS : no significance
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Table V. Retention force according to magnet shape - dome(D), cushion(C), flat(F) type
(unit:gf)
vertical ant-post oblique
mean S.E. P mean S.E. p mean S.E. P
D-C 6.19 1.34 wx 0.16 0.81 NS 23.60 1.15 xk
Group 1 D-F -9.19 1.34 wx 62.59 0.81 wk 71.47 1.15 xx
C-F -15.38 1.41 w*x 62.43 0.85 xk 47.88 1.21 xx
D-C -61.06 7.00 **x -121.04 16.24 NS -12.58 2.89 xx
Group 2 D-F -217.24 7.00 **x -23.84 16.24 NS -21.84 2.89 **x
C-F -156.18 7.00 wx 97.20 16.24 NS 9.26 2.89 xx
D-C -307.77 8.84 wx -174.11 6.40 xk -174.29 6.06 xx
Group 3 D-F -435.98 8.34 w*x -212.46 6.03 xk -244.56 572 xx
C-F -128.21 8.84 wx -38.35 6.40 xk -70.28 6.06 xx
p<0.05 *, p<0.01 **, NS : no significance
4. AN =01l (e =AIEQl X0l £ 3 1ot

=] _i_me:l,‘ g%a}Eq
A THp<0.05). +2 8 & o EH flat
typedl Al AEFTES] 57} URlA 202 7+
] 3.9198), 17§l A 470 = 57} Al 6.268] =713l
t}. Cushion type2] ZA-$ AZFHES] F71 7]
A 20, AR S A 313311 6.008] Z7}1351]
t}. Dome type®] A-F AZHES 47} 17] A4
27, 470 = S7hgel whel =232 2,510, 333
v F7tetsith S o] 7§ flat typeS UE
Eo| Frt 20, a2 Z7}3h wel 5.33u),
13.044] 57138t} Cushion types 2.204Y, 4.78
W2 =718t9 2™ dome type= 1.89Hl], 3.09H]
7Vt th A sl g o] A5 flat type
EHES 7 1Rl A 270, a2 Skl w
2} 5.424)] 12.434] F718k 2 cushion type
3.86)], 6.04Hl], dome type-= 2.204] 3.56H] = =7}
A TH(Table VI).
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Table VI. Retention force according to number of implant. G1 means group 1, G2 means group 2, G3

means group 3 (unit:gf)
vertical ant-post oblique
mean S.E. P mean S.E. P mean S.E. P
GI1-G2 -194.42 7.55 xx -92.30 16.40 *x -153.12 2.29 xk
(1(;;: GI-G3 -300.42 7.55 *x -216.08 16.40 *x -326.72 2.29 xx
G2-G3 -106.00 7.55 xx -123.78 16.40 *x -173.60 2.29 xx
G1-G2 -261.67 6.98 *% -105.04 3.90 xx -297.76 3.74 xx
cushionty GI1-G3 -614.38 7.35 *% -390.35 4.12 x% -524.60 3.94 xx
pe G2-G3 -352.71 6.98 *% -285.31 3.90 xx -226.85 3.74 *x
G1-G2 -402.47 4.99 xx -176.73 4.55 x%x -248.43 5.35 xx
tf;; G1-G3 -727.21 4.99 x% -491.13 4.55 xx -642.75 5.35 x*x
G2-G3 -324.74 4.71 x% -314.4 4.30 xx -394.32 5.05 xx
p<0.05 *, p<0.01 **, NS : no significance
AHEES 11 FHo w2 22 9] z2}o]s} 7 g w AAHE JlekE & =(cross-head speed
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gt A e oA D] gigk Ao w o A Ao Uetyth 99 w3 L e
sojghth” A4 oBA W ES] F3 & 1< A oRAINEdA FHA g dYgd gE
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A Comparative Study on the Retention of Implant Overdenture
According to the Shape and the Number of Magnetic Attachment

Min-ji Seo, Joon-Seok Lee, In-Ho Cho
Department of Prosthodontics, College of Dentistry, Dankook University

The aim of this study was to compare the retention and stability of implant overdenture according to the shape and the
number of magnetic attachment. The experimental groups were designed for the number of implants(l, 2, 4) and shape
of magnetic attachments(flat, cushion, dome type) resulting in 9 subgroups. 45 attachments were tested attached to
Branemark system implants which were planted on a mandibular model. Each attachment was composed of the magnet
assembly embedded in a overdenture sample and the abutment keeper screwed into the implants. Dislodging tensile forces
were applied to the overdenture samples using an Instron(cross-head speed 50.80mm/min) in 3 directions simulating
function: vertical, oblique, and anterior-posterior. The loading was repeated 10 times in each direction for 45 samples. The
values of maximum dislodging force of each subgroup were processed statistically using SPSS V. 12.0 at the 0.05 level
of significance. The results of this study were as follows:

1. Flat type magnetic overdenture was the most retentive when subjected to vertically directed forces and dome type was
the lest retentive when subjected to obliquely directed forces(p<0.05).

2. In case of planting one implant, flat type had a higher vertically retentive force than anterior-posteriorly retentive force.
In case of planting two implants, flat type and dome type had a higher vertically retentive force and in case of planting
four implants, flat type and cushion type had a higher vertically retentive force than anterior-posteriorly retentive
force(p<0.05).

3. The incremental number of dental implant, without regards to the three types of magnetic attachment shapes, showed
higher retention of overdenture(p<0.05).

From the results, if a patient need much more retention of implant overdenture, flat type magnetic overdenture would
be a good treatment. In case of the bruxism where excessive lateral forces are already present, dome type could be expected
to produce better results. In case of planting one implant, flat type is more stable than the other shape of magnet and in
case of two implant, flat type and dome type are more stable and in case of four implants, flat type and cushion type
are more stable. Planting more than two implants and using flat type magnetic attachment would provide better retention
and stability of implant overdenture.

Key words: implant overdenture, magnetic attachment, flat type, dome type, cushion type
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