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Fit analysis of CAD-CAM custom abutment using micro-CT

Gwang-Seok Min, Chae-Heon Chung, Hee-Jung Kim*

Department of Prosthodontics, School of Dentistry, Chosun University, Gwangju, Republic of Korea

Purpose: The purpose of this study was to investigate screw joint stability and sagittal fit between internal connection implant fixtures of two different manufacturers and cus-
tomized abutments. Materials and methods: Internal connection implant systems from two different manufacturers (Biomet 3i system, Astra Tech system) were selected for
this study (n=24 for each implant system, total n=48). For 3i implant system, half of the implants were connected with Ti ready-made abutments and the other half implants
were connected with Ti CAD-CAM custom ones of domestic-make (Myplant, Raphabio Co., Seoul, Korea) and were classified into Group 1 and Group 2 respectively. Astra
implants were divided into Group 3 and Group 4 in the same way. Micro-CT sagittal imaging was performed for fit analysis of interfaces and preloading reverse torque val-
ues (RTV) were measured. Results: In the contact length of fixture-abutment interface, there were no significant differences not only between Group 1 and Group 2 but also
between Group 3 and Group 4 (Mann-Whitney test, P>.05). However, Group 2 and Group 4 showed higher contact length significantly than Group 1 and Group 3 in abutment-
screw interface as well as fixture-screw one (Mann-Whitney test, P<.05). In addition, RTV was lower in CAD-CAM custom abutments compared to ready-made ones (Student
t-test, P<.05). Conclusion: It is considered that domestically manufactured CAD-CAM custom abutments have similar fit at the fixture abutment interface and it could be used
clinically. However, RTV of CAD-CAM custom abutments should be improved for the increase of clinical application. (/ Korean Acad Prosthodont 2016,54:370-8)
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Fig. 1. Implant abutments used in this study. (A) GingiHue Post, (B) Raphabio cus-
tom-made abutment for 3i system, (C) TiDesign, (D) Raphabio custom-made abut-
ment for Astra system.
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)IZHE 1179 A€

B2 A A2 AZUE A= A2 4.1 mm, Zo]
11.5 mme] 3i OSSEOTITE Certain (Biomet 3i LLC., Palm Beach
Garden, FL, USA) 247) 9} 27 4.0 mm, 2] 11.0 mm2] Astra
OsseoSpead (OsseoSpeed Profile implants, Astra Tech AB, Molndal, Sweden)
WA BF §29 0 |22 F2E gt

2) Ao 5= B LAk g

7178 At = 7 A ETE A Z2Aol| A A 2HE Biomet 3iA}H]
GingiHue Post (Biomet 3i LLC., Palm Beach Garden, FL, USA)9} Astra
A}<] TiDesign (Astra Tech AB, Mélndal, Sweden) 2 212} 12704 A}
8331t (Fig. 1A, Fig. 10). 5153 CAD-CAM A| tf 5= A 22 <]
3 dZHE A AHE HA 2 & AN A 53] 2
] 28-S A 2}3}93 a1, RaphabioAHMyplant, Raphabio Co., Seoul,
Korea)ol] 7} 3|4} Y E7HE O A4 & 2H59) CAD-CAM A| th
£ 12704 A2} €] 23} T (Fig. 1B, Fig. 1D).

DA} AU T2 A4S 93 Yaks 714 Aol 74
S|At A Al g A AHEetA L, 5559 CAD-CAM At
5+9]| = RaphabioAol| A] Al 2Hl 312 AF-8-8}91 o (Fig. 2, Table 1).

ARN

Fig. 2. Abutment screw used in this study. (A) Biomet 3i screw, (B) Raphabio cus-
tom-made screw for 3i system, (C) Astra ready-made screw, (D) Raphabio cus-
tom-made screw for Astra system.
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Table 1. Classification of tested groups in this study (n = Number of sample)
Group Implant fixture Abutment Abutment Screw

1 31 OSSEOTITE Certain (n=12)
2 31 OSSEOTITE Certain (n=12)
3 OsseoSpeed (n=12)
4 OsseoSpeed (n=12)

GingiHue Post (n=12)
Custom-made (n= 12)
TiDesign (n=12)

Custom-made (n= 12)

Titanium alloy (IUNIHT) (n=12)
Titanium alloy (Custom-made) (n = 12)
Titanium alloy (M 1.6 REF 24449) (n= 12)
Titanium alloy (Custom-made) (n = 12)

A 2F EF

247 2] 31 OSSEOTITE CertainZ- 12714 U0, 127 2] 714
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T R E 7| tFoF 95 At T B A5 AL
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Fig. 3. Sectioned images using micro-CT in this study. (A) coronal section of Implant-
Abutment Complex (IAC), (B) three sectioned planes for fit analysis, (C) trans-
verse section of IAC, (D) sagittal section of IAC.
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Fig. 5B), Astra A] 28] of| A = 7] /3 A th F(Group 3)2} 5153 A
5 (Group 4) 5ol Al 37 A|-Ath = 7k} 2} o] morse
taper P2 17 F A == 24 o] §A Jebskth (Fig 4, Fig.
5C, Fig. 5D). whebd g Al-A 5= 2ke] A &2 A 9] g 5
1] 371 5-9] = Biomet 31 A] ~El o] Astra A] 2Bl o] B & T A
ZA AT B3k Group 12] 71743 At 5= 3 - (apex)°l] EA5h=
Z 7 312](engagement fingers) S Group 22| %53 CAD-CAM
A7t A A oo =M, Group 29| BHEE At = &l ' Jeoron . '
o B0 ¥ 27He 8 A5k 1. HE o x Fig. 4. Sagittal/coronal section in each Group. (A) Group 1, (B) Group 2, (C) Group
o) _;_ “j_iﬂ} _4] ;5‘ %l- ; A} = *l;lj\—l(;/}lea(Fd)li;)ﬂlﬂjj—z 2 ;Z} jH::]‘ t362 rEl].)) Group 4, Group 1 and Group 2: 3i system, Group 3 and Group 4: Astra sys-
3 (shoulder)ol| 4 LFEF 0.7 LhAte] 3 5 o] Stz
AU F U Aol ol 2 52 8. 71 (Fig 4, Fig 6), 4 A4}
o HEe gt uapte] wol tigslE g A Wel A%
5 S5 P BATH Fig 4 Fig 7). 20H4 0.2 259 1)
22 YEBE A 27N aY A Fpare] 4%
g TR Aol 2 Qldte] BhE HEPYS Bl Fenk
(Fig. 4).

Fig. 5. Micro-CT images of fixture-abutment interface. (A) Group 1, (B) Group 2, (C) Group 3, (D) Group 4. A: abutment, F: fixture. Red arrow indicates contact between
fixture and abutment.

Fig. 6. Micro-CT images of abutment-screw interface. (A) Group 1, (B) Group 2, (C) Group 3, (D) Group 4. A: abutment, S: abutment screw. Red arrow indicates con-
tact between screw and abutment.
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Fig. 7. Micro-CT images of fixture-screw interface. (A) Group 1, (B) Group 2, (C) Group 3, (D) Group 4. F: fixture, S: abutment screw. Red arrow indicates contact between
fixture and screw.
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2) Biomet 3i A] ~E] o] A A3t 4l H &
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17 A 2] 2 Thtop) -9 ol A At F2k2] =3 2 91 3 S(butt-
joint)o] 7+ }A| ¥H2H=] AT} (Fig. 5A, Fig. 5B). Al ol A ] 1 =
Z o)== Group 1941 338.08 + 18.58 um, Group 20l 4] 334.0 +
70.67 imS{ 2™, FA A 0.2 2] & 2ol 7} I Th (Table 2).

) At F-1hAre] A

LHAL F-5(head)®] 7] 7] -9} 2 o 5= uHﬂ—o 71 5 (shoulden)2] 7
%2 Group 19| A = YA} 752 714 - 54 D -whko] 4 Fa)
T e B3 o1t (Fig 6A), Group 207 A = deﬂ@ SB T B2
HES HAF9l e (Fig 6B), L = 4 o] Group 19]4]
59.83 + 8.85 um, Group 201| 4] 145,67+ 1027 ym 24}, Mann-Whitney
testS A3 et A7} BATA 0= Fol gt 2pol7h 9T (Table
2). g Lhae] S5 g A Re) S s Ao Kool F
B ol A] o] EA 3tk

(3) 2 A-LpAke] Al

HAEF T F T B5F AR 457 2 b5 = %
Aol 3 &%) 31 shol| A = Fo| B AT (Fig 7A, Fig 7B). g
7N el A A -AL A ol A €] 3 Z 2 o] = Group 191 A] 8461 +
746 um, Group 29141 13831 + 1166 mSl o], EA A 02 605
zFo] 7} A A T (Table 2).

3) Astra A]| A"l A A3 E H =

(1) G A-A e =2 A

Group 39} Group 4 F 7+ 25, =& ©HH of] 4] morse taper -] o]
1517 9 31 %o] 22210} (Fig 5C. Fig SD) ARl A €]
Z o] = Group 391 A 1028.33 + 51.04 um, Group 4 o] A 1036.68
108.01 il oH, SAHA 2 o gk 2fo| 7} Y131 Tt (Table

N

e

]
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@ A1 AT

Group 304 = WAL +F-(head)9] 7] 4 -9} At 2] 245
(shoulder)2] 7 Z:0] &4 3} A] 9t (Fig. 6C), & 5 A Ho| A= =
35 @ RAAY 0] D1 A Crup
Aeha-rhe] %2 o 22 # sl vhefsieh Fig 6D). 2

Ao A o] A 7‘0]‘”Group3°ﬂ/\1 167.33 + 16.51 um, Group 4

o144 2990 + 13,06 um S} O, Mann-Whitney test 2 A] 3} 8 27} 5
AR & o] gk zto] 7} 1T (Table 3).

(3) 2 A-Are] A
2 B UAe] AR A S8 1 e oA & Bo #
:chu}mgm Fig 7D). 8 7}¢] 7 Al bA} Aol A o] 4 %
o] += Group 39| 4] 167.19 =+ 9.60 um, Group 41| 4] 155.36 + 7.83 um
2 et on], 574 0 % 5] o] 7} JSITH (Table3).

Z
%4

Table 2. Contact length on interfaces in Group 1 and Group 2 (Biomet 3i system) and statistical analysis for contact length by Mann-Whitney test

Mean + SD Mann-Whitney
iy (um) P-value
Fixture-Abutment interface 1 338.08 + 18.58 150
2 3340 =+ 70.67
Abutment-Screw interface 1 59.83 + 8.85 .004*
2 145.67 + 10.27
Fixture-Screw interface 1 84.61 + 7.46 .004*
2 138.31 £ 11.66
* significantly different (P<.05)
Table 3. Contact length on interfaces in Group 3 and Group 4 (Astra system) and statistical analysis for contact length by Mann-Whitney test
Mean + SD Mann-Whitney
(o (um) P-value
Fixture-Abutment interface 3 1028.33 £+ 51.04 262
4 1036.68 + 108.01
Abutment-Screw interface 3 167.33 £ 16.51 .004*
4 299.0 =+ 13.06
Fixture-Screw interface 3 167.19 £ 9.60 .037*
4 155.36 + 7.83

* significantly different (P<.05)
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Table 4. Preloading reverse torque values and statistical analysis for RTV by Student t-test in Biomet 3i system
Min. Max. Mean + SD t-test
(Giloty (Nem) (Nem) (Nem) P-value
1 144 16.0 15.76 £+ 0.56 001*
2 133 16.5 1447 + 0.85 '
* significantly different (P<.05)
Table 5. Preloading reverse torque values and statistical analysis for RTV by Student t-test in Astra system
Min. Max. Mean + SD t-test
Gty (Nem) (Nem) (Ncm) P-value
3 14.7 17.1 1576 = 0.73 00002*
4 12.8 15.9 1441 + 090 '

* significantly different (P<.05)
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