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Comparison of marginal and internal fit of zirconia abutments with titanium abutments

in internal hexagonal implants

Young-Ho Kim, Hye-Won Cho*
Department of Prosthodontics, College of Dentistry, Wonkwang University, Iksan, Republic of Korea

Purpose: The aim of this study was to evaluate the fit accuracy of two zirconia and titanium abutments in internal hexagonal implants. Materials and methods: One titani-
um abutment and two zirconia abutments were tested in internal hexagonal implants (TSV, Zimmer). Prefabricated zirconia abutments (ZirAce, Acucera) and customized zir-
conia abutments milled by the Zirkonzahn system (Zirkonzahn Max, Zirkonzahn) were selected and prefabricated titanium abutments (Hex-Lock, Zimmer) were used as a con-
trol. Eight abutments per group were connected to implants with 30 Nem torque. The marginal gaps at abutment-implant interface, the internal gaps at internal hex, vertical and
horizontal gaps between screws and screw seats in abutments were measured after sectioning the embedded specimens using a scanning electron microscope. Data analysis
included one-way analysis of variance and the Scheffe test (n=16, @=0.05). Results: The mean marginal gap of customized zirconia abutment was higher than those of two pre-
fabricated zirconia and titanium abutments. The internal gaps at internal hex showed no significant differences between customized and prefabricated abutments and were high-
er than those of prefabricated titanium abutments. The mean vertical and horizontal gaps at screw in prefabricated zirconia abutment were higher than those of prefabricated
titanium abutment. In the case of customized zirconia abutment, the mean horizontal gap at screw was higher than those of both the prefabricated zirconia and the titanium abut-
ment but the mean vertical gap was not even measureable. The screw seats were clearly formed but did not match with abutment screws in prefabricated zirconia abutments.
They were not, however, precisely formed in the case of customized zirconia abutments. Conclusion: Within the limitations of this study, the prefabricated titanium abutments
showed better fit than the zirconia abutments, regardless of customized or prefabricated. Also, the customized zirconia abutments showed significantly higher marginal gaps
and the fit was less accurate between screws and screw seats than the prefabricated abutments, titanium and zirconia. (J Korean Acad Prosthodont 2016,54:93-102)
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1. X|CHF-USSE AlH| M2

UEHE 1A = 274 45mm, D o] 1.5 mme] | 552 A
AT-25 2t TSV (Zimmer, Carlsbad, CA, USA) 1 ZHE & AHE-
AT} (Fig. 1A, Fig. 1B). 24 7] o] A ZHE= Z2 2~ F3(10
mm X 10 mm X 15 mm)ol] £ 3 o} =2 #| 2 (Orthojet, Lang
Dental, Wheeling, WV, USA) ©.2 v Z5}0] 143191t} o] ZAE
o Thx 3 2-& Al 71| E72] At FE A2kl A2 skt

E Atz ikl
£ HAFE 7Y Rd S xﬂ %‘8 i o8 hETOR
o ASTE DA = et AR Fo| 15755 A At o
& e = At o]l @?ﬁq} Aol def=A /\]”4
E #2]% At 5+<1 Bl BH5 Hex-Lock (HLA4/4, Zimmer) #| t
o] [0 mm, 2 AALE 6, & AALE 20° 2 AMA| 8l 4
of] YA+ (screw access hole)o] @ =2 8] wAl(S3, Schlck,
Schemmerhofen, Germany)2- o] -&-3}o] GA 3t At F+& 11
A 2345 1 mm §-$] of] rounded shoulder ¥4 1-S- & 41 3} 22 putty 2!
2] #(Exafine, GC, Tokyo, Japan) ©. 2 E-7]| & 7}o] =& WFEQ] T} 7}
ol=of Al 8 72 71/ BlEhE At A& @8] ¢4
&} ) (Fig. 1C).

> ol op
2 ol ¥ &

2) 71’4 A1 23 o} A o 5
714 A 23 Yo} At F+= (Y,Nb)-TZPE o] &3} ZirAce
(ZTSV47 Acucera, Seoul, Korea)Z AH-2-3}31 T} x| 27 o} %]
+ platform 2] 73 4.5 mm, 2|t 5 27 5.5 mmo] | 2}
%%%‘*Oﬂfﬂ Ao 2 375 9] =S Ho|u A Zo|=
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Fig. 1. Abutment groups used in this study. (A) Zimmer implant fixture, (B) Fixture embedded in a plastic mold, (C) Prepared titanium master abutment, (D) Prepared pre-
fabricated zirconia (ZirAce) abutment, (E) Customized zirconia abutment milled by Zirkonzahn system.

o|=2 7] 30 2 WY #ASchickel ] 3 3ol A4 B3
of 872] 714 2| 23 o} At 5 Al & A e} (Fig, 1D),

3) SEd Al 23 o} At

o3 2|2 7Y o} A FE copy milling (Zirkonzahn Max,
Zitkonzahn, Bolzano, ltaly)&- ©]-8-5t4 718 ElEhg At 55 =4
st W o & A AbekGl o1, green typed] A 23 o} &5
(ICE Zircon, Zirkonzahn)2- 7}+-3-5}o] 4| 2+6}31 T} (Fig. 1E). Green type
A 2ol AT F 2 A1 3 AZAE) A A o] we} 27
2/ 2ol A 20Tl A 1500T7HA] 343 E)t 25 AR
F1500C oA 2/ 3 B 2 =8 A 8] sk o2
870¢] Bt5E A 23 o} 2|t = Al H & A| 28k Tt (Fig. 1E).
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22+ F7 et B%3e 9% (Filteck Z350, 3M ESPE, St. Paul,
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A wi &8t 7F 7 8712 Al A AT A & T 9
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Fig. 2. Cross-sectional view of abutment-implant assemblies. (A) Titanium
abutment, (B) Prefabricated zirconia abutment, (C) Customized zirconia abutment
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Fig. 59} 2t}

3. YEUE DFA|L X|ChF Y X|CHFE LiAL Afo|e] MEE AT 2 A o] RART} A ] = F-o]o A 5 Al

EFS 244, 0.1 mm, 0.2 mm 2| 3 o] A Ao ko] =2 7h=-3 2 5t

2, WA so A 34 A 9} A %7} 3 55 o] (contact length)
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Fig. 3. SEM images of titanium abutment-implant assembly. (A) AREA 1: Fixture-abutment interface, (B) AREA 2: Abutment screw-screw seat interface.
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Fig. 4. Schematic drawing of the measuring points in abutment-implant interface.

sje] 49 153& S 2 A) (Fig 4
AehF Arek At Fe] YA Afole] S-S 1A}
o] 2 serew head)S} <] 6 57} 51 551 7] 4| 2kl R910 A Al 2
A0 mm)=} 0.1 mm Aol H SH AT, 2L AR HE
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ATk (Fig. 5).
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Fig. 5. Schematic drawing of the measuring points in abutment screw-screw seat
interface.
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AE Aol %Ed A=Y ot At Tl A S 317] o8

37 718 A Aolelle BAIA o2 #9J3 AFol 7t gl
T} (P=481). 714 A 23 o} A th == YAhE 3] o] A= 9l
o AUl ypabe} 231E] 4] @ekon, 422 2k A ElE
AT BEAA 02 Fo 3 2fo] & K¢t} (Fig 7B). W=
A 23U ol A= 714 Elehgelu Al 25 o} Ao}
H w5kl v Wbzl o] " &he] P/ wlo] 9lAl ke A%t
=7h - vrol 2 2h=re] S < A9l skl (Fig 70). AT
F UARSE YARER] Afolo] =5 P52 BAIH o2 fo3
Aol 7} glom, stEd A 2ol At 37} 71 313 7173
A2yl A, 71744 EEbs AT o2 st
(Table 2).

Table 1. Mean contact length, marginal and internal gaps between abutment and implant (um)

Abutments
Prefabricated titanium Prefabricated zirconia Customized zirconia

Contact length (mm) 341.19(17.52) 303.29(119.13) 243.00 (100.20)
Marginal gap 0 0 (0y 6.25 (15.26) 28.94 (32.03)
(internal bevel) 0.1 0 (0y 5.56 (14.77y 25.69 (30.87)
0.2 0 (0y 4.13 (15.22) 26.50 (28.20)°

Mean 0 (0y 5.31(14.88) 27.04 (29.79y

Horizontal gap 0 5.81(8.22y 20.94 (25.79y 13.75 (11.78)
(internal hex) 0.1 4.75 (6.98)" 2244 2731y 21.56 (14.60)°
0.2 3.69 (6.27) 17.69 (21.81)° 23.56 (14.77y

Mean 4.75 (7.10y 20.35 (24.62) 19.63 (14.15)°

* Means with different superscript letters in the same column were significantly different (P<.05; Tukey test).

X188 108mm

29 48 SEI

Fig. 6. SEM images of abutment-implant interface (magnification X 100). (A) Titanium abutment, (B) Prefabricated zirconia abutment, (C) Customized zirconia abutment.
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Table 2. Mean contact length, vertical and horizontal gaps between abutment screw and screw seat (um)

Abutments
Prefabricated titanium Prefabricated zirconia Customized zirconia

Contact length (mm) 151.31(79.55) 138.44 (93.73) -
Vertical gap 0 0(0y 28.25(19.23) -
(screw seat) 0.1 0(0y 2.06 (3.49y -

Mean 0(0y 15.16 (19.02)° -
Horizontal gap 0 94.75 (13.23) 183.25(81.91) 220.94 (28.53)
(axial wall) 0.1 94.75 (13.23) 183.75 (82.16) 218.94 (28.56)

Mean 94.75 (13.01) 183.50 (80.70) 219.94 (28.10)

* Means with different superscript letters in the same column were significantly different (P<.05; Tukey test).

X108 18Bmnm 79 S Sk X188 188mm

Fig. 7. SEM images of abutment screw-screw seat interface (magnification X 100). (A) Titanium abutment, (B) Prefabricated zirconia abutment, (C) Customized zirconia
abutment.
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EHHA dZHEXR] HAE o] Aln|Ad] )3t #AE ZolA] (direct observation)®} 2 ©HA] 3 27 H (cross section technique)©]
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%%0) W2 714 o7 Hof QZAE Fe) Uelo] B Stk Ea Vigillish Avi"E FAAAAZE o] g3}
S QITh D AU Fe] W 2ho] AR, MEGFd Be o AURBUOR IR 52 AAY YFAES|N] YBRE
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