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1ZHES] o] fA YAty gl wlxl= 4
FS goli a, 2) Y F-dA LA A 2-unitse] 2
E A ZA] nonhexed abutment?-& 27 A2% 25
(G2-NN), nonhexed®} hexed abutmentZ &7 &
A3 15 (G2 NH), hexed abutment?H& 27} 42
& 2F(Gr-HH) o #7134 353 29 E3E 23
8lo] hexed®} nonhexed abutment®] AHg-o] Fx]u}
Al P Aol v e Al #ste] GolRmA}
Cig=
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[. A7 xz 3

7t YZRE a3 A

RAAAL (.7 mm2 hex height® %=
COWELL MEDIA} BioPlant System®2] ¢ 3.75x%
13 mm(FFR213)# ¢ 5.0 13 mm(FFW513)< ©]
3kt

YREAZA AL Morse taper locking internal
connection type$! LIFECOREA}] Lifecore
STAGE-1 Single Stage Implant System® ¢] ¢4.1
X12 mmx1.8 mm (RSR4112-2)2 o| &3}t

u}. Screw

COWELL MEDI*] BioPlant System®9A4 &
Titanium alloy screw(SHR100, SHW100)E A&
39l 1L Lifecore STAGE-1 Single Stage Implant
System®ll 4] Indexed abutment screw(S2404)
2R BHES A4

Table 1. Connection type of implant

Group Connection type
G1-EE Ext + Ext
G1-EI Ext + Int
Gi-11 Int + Int

(Ext: external connection, Int: internal connection)
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2. 917 g
7} Adae BF
2-unitse] BAHENA JRAZAGA T YR
o] AQZHEE 3 A3 Ao 2 EAZ
TS 270

HEE A A4 1F,
BE ) AAZ 2F o2 BEFENTH(Table I).

2-units®] 2 HEAM hexed?} nonhexed abut-
ment®] AHgo] e ¥ B ¥nE A
COWELL MEDIA} BioPlant System®e] 5% =
739 dZ M EM nonhexed abutmentE 27§ 92
3t 15, nonhexed®} hexed abutmentZ 7 92
3 J%, hexed abutment® 37 423 1502
EH3k5cHTable II).

v Gzl 5 Az

A APE A F2E o] 83t e F R
A 8 Orthodontic resinclear®(DENTSPLY
International Inc,U.S.A)E FErjdte] AF200A]
3083 F33 = A et 74 ahFo] skA =
TE 20 mmX* 30 mm x40 mme 2EHA 7} g5
£ 913 (DMB-U5, DOOSAN, Korea)stgc}.

£

Y 23 A%
I8A FAZL A7 8 mmrt HEE BAIS
A= 25 o] &3t g7} v #-9
gdstd ek, A28 Ml olo] (Ney Dental Internat-
ional®, Bloomfield, Conn.)oll YEZNE TZAZE
Astyn H B5ge FAHE F2tel sprinkle

3z

o
o db

Table II. Abutment type

Group Connection type Abutment type
Go-NN Ext + Ext NH + NH
G2-HN Ext + Ext H + NH
Ge-HH Ext + Ext H+

(Ext: external connection, NH: nonhexed abutment,
H: hexed abutment)



method2 $% 3 Orthodontic resin clear®
(DENTSPLY International Inc, USA)E 25 2
e DA E FaPetA A -t

e YERE g A o
ddsta =017 7T mmrt HEE 24
SIRTH UAl AT 2ol 8 mm, A 74 6
Z7 15 mm7t HEE 33 & A5
% Type 1II gold alloy(Cast-3®Alphadent. CO.,
ol g3to] FHE AZetdt. FH uF
= 7tel7] &oldte s wF glo]
A T F3 R £5 dige]
UEE B A HDMB-
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=
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s B4 #u)7 (Sometech®, Sometech Corp.
USA) <= ©]-&3to] 100w gefistelA] g5 2259
A= E 3lelA ZHAFeFA T Hexed abutment?}
T3 agelMe B 22.2 me] WA A4S B
%I, nonhexed abutment?’t E¥3H IFdA+=
o 714 L _H;_S{i]’;]—

L T =E

13 2]

e

ul, 2EdEo

g A va9l COWELL MEDIA] BioPlant
System® 2F-& Electronic torque controller®
{(Nobel Biocare, Goteborg, Sweden)& ] &3}
hexagonal Ti screwZ 20 Nem o2 173 Al 4
& d4s19 n, FA4 02191 Lifecore STAGE-
1 Single Stage Implant System® 152 EAUZR
{Accu-Torque Wrench. ISS 1102, USA)E o]-£-3}
o] HA| Indexed abutmentE 30 Neme. & 91238 &
Electronic torque controller®(Nobel Biocare,
Goteborg, Sweden)Z& ©]43}4] Indexed abut-
ment screwE 20 Nem 2.2 92355},
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o2 78 & Y=S B2

AZE 85 AAE ol &3l ATH F4lebdiA
1.5 mm EolA A& H9o 7.5 mm?9] surface
contacte] H =5 & F 6 kef, 2 22 2YUzHe] A&

710 Ashe 360081 (30)9) 558 7Hshsic

oh 3714 85 ¥ 9 23 3%

tdAd 23 Alo] A (MGT®. Mark-10.corp. USA)
g ol g3l % ¥ Y 28 2434t 5%
& 7 29 584 dAsen

4 B39 AU YPefol] &
Z9 E3E vwdly] $8lM SPSS ver.10.0 for
. 283 ¥3E Mann-
Whitney test® AAIstaL Al 25 o]zt vlue
Kruskal-Wallis testE& A8t L AFX & &9 A
23 3 o5 vy WOl Turkey WHE o2 AHE A

CEECH
1. oias

1. AERME ™A X|chFof i Hefof o

1) Kruskal-Wallis test& ol &% Al 253 v|m

BioPlant System®3} Lifecore STAGE-1 Single
Stage Implant System® YZAEE A AZ3 o
&A1) 29 EAE Kruskal-Wallis test® ©)4-3
of Al 15& W Vg 23 4 B3 AUlE
Ci-11, G-EI, Gi-EE €22 VEldtH(pd0.05). AF
T A% A A 0FE 2% BAFR o4 ¢
€ 2] & B3tH(Table 111, IV).

2) Mann-Whitney test o] &3 & 287} v

Q|- AA A1 BioPlant System®3} W ¢34 4]
9 Lifecore STAGE-1 Single Stage Implant
System®®] UZSWEE 37 AZG 2FolA <F
gade] E9 EIE oRAA g g A%}
g 2-units B E 7 Bl weta, WRaa A g o3
A2 ALHEE A A4dE 155 UiRd

> R



2949 £Y B2F RRADPITeR ARS
2-units RAFAN EYEAG w7
HoR fel8uH 2o 2 Mol Lsith(Table V,
VD).

2. Hexed?t Nonhexed abutment2} Apof| o
EuE 8 E3 vl

2-units®] BE Eo| A hexed? nonhexed abutment
o] Aol W2 Z9 B3] HlmE fsiA COW-
ELL MEDI*}] BioPlant System®ol|lA %54 27
UEHE BAHES A8t 714 35S 7he
F 7t agdMe 28 E3E 23 viudsic

Table III. Detorque value according to connec-
tion type of implants(Necm)

Group N Mean=+SD

G1-EE 10 16.30+0.84
G1-EI 10 17.25+1.26
Gi-1I 10 18.30+0.69

Table V. Detorque value in external connection
implants(Nem)

1) Kruskal-Wallis test® o] Al 253t vl

oR-Aguael BioPlant System®4 hexede}
nonhexed abutment& AH-¢ ¢ £9 Ed+ Go-
HHAA 71 24 el e Ge-NH Gz-NNol 4|
£ Fogute Aol & HolA ¥dtH(p<0.05).
Turkey test ©} 88 A4S 2 AF Go-HHS Go-
NH, GeNN# A4 Fo44S Ela, veA 2%
el e FAA felidel gt (Table VI, VIID.

2) Mann-Whitney testZ o|43 & 252w

G2-NN¢} Ge-HN% nonhexed abutment®] 3
EAE vlwely, Gz-HH9} Gz-HNZ hexed abut-
ment®] FH E3 vlaA] FAHCZ {7 Ao
& Ho|#] exgtth(Table IX, X).

Table IV. Post-hoc comparison between connection
type of implants(Nem)

M (J)  Mean diff- Signifi~
Group group erence(l~J) cance
Gi-EE  Gi-EI -7.20 2.88 .048*

Gi-11 ~15.00 2.88 .000**
Gi-El 11 -7.80 0.30 .030*

* means significantly different at the 0.05 level
** means significantly different at the 0.001 level

Table VI. Detorque value in internal connec-
tion implants(Ncm)

Group N Mean®SD  Significance Group N Mean+SD  Significance
Gr-EE 10 16.30+0.84 951 G1-El-Int 5 18.10£0.35 .390
G-EI-Ext 5  16.40%1.29 Gi-II 10 18.30£0.69

Table VII. Detorque value according to abutment

type(Ncm)
Group N Mean®SD
G2-NN 10 16.30% 0.84
Ge-HN 10 17.05+ 0.90
Ge-HH 10 17.90% 0.68

Table VIII. Post-hoc comparison between abut-
ment type(Ncm)

) (J)  Mean diff- Signifi-
Group Group erence(I~J) cance
Ge-NN  G2-HH -14.50 2.96 .000**
G2-HN Ge-HH -8.60 2.96 .019*
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Table IX. Detorque value according to abut-

ment type(Ncm)
Group N Mean®SD  Significance
G2-NN 10 16.30+0.84 540
Go2-HN-
Nonhexed 5 16.60+0.44
V.o #
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Table X. Detorque value according to abutment

type(Nem)
Group N Mean*SD Significance
G2-HN-Hexed 5 17.50+1.06 .320
G2-HH 10 17.90+0.68
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locking internal connection type$! LIFECOREA}

9] Lifecore STAGE-1 Single Stage Implant

System®} YEFMEE o] 85t 2-units®] HHES

A Attt 28T RAAwATE 2 A4

I2EF(G-ER), &7 52 3 JZ43%

I5(GrED, Fa2%2 g 2/ d4% 15

(Gi-ID o2 BF3iseh

%3k hexed®} nonhexed abutment?] AHg-ofl w2

FAVA Y] PEAE wlmaly] YsiA] e RAA

21?1 COWELL MEDIA}] BioPlant System®2] %

ZWENA 2-units?] RAES A&} AT

2 nonhexed abutment?& 270 FA3 25 (Ge-

NN), nonhexed$} hexed abutment® & AA3%

2E(G2-NH), hexed abutment®™S 271 443t

IF(Ge-HH) 2.2 ERed

AT $714 s 83 F A" EA A

o] A (MGT®, Mark-10 corp., USA)E ©]&8}d

g EAS 23sla vla BHE v 2e

g AA}.

1. 9] Fd A2 9] BioPlant System®¥} WH-A A1
2191 Lifecore STAGE-1 Single Stage Implant
System® YZFHEEZ o]-&8le 2-unitse] 23
28 A% 3¢ Y 53 G-I, Gr-FI, Gi-
EE €22 e THp<0.05).

2. YRl AHrA ¢l BioPlant System®3 w3223
219l Lifecore STAGE-1 Single Stage Implant
System® JZHEE &4 A2 3S Gv-EI
AFAA FAEA e FH EAE G-EE 2
£ 29 B39 8@, Gr-El 2894 5
Adwt e 9 EAE (-1l 159 =Y EA
o} B mA] F-2J 3k Aol & Ko|x| gk},

3. YF-AZHAQ BioPlant System®fA hexed
9} nonhexed abutment®] AH-3 735 E9 E2
= GeHHAA 718 24 JYewed Ge-NHH
GeNNellM &= #9 & gt 2ol & Holz]| it
(p€0.05).

ol3e} Arte RAZNA T YR AwA ] ¢

ZUEE I dZsl Aldste AR d3Hem

Holgal A & Qg AR o). B8 2-units

o} JEHE H-E AFA| hexed?t nonhexed

abutment® 7 dZA3I ALES Bfo BF
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E
el



nonhexed abutmentE AFHE-3 A-%-9 £ E37}
FAlER REE AZAA] 2% nonhexed abut-
ment & A&l Aol £EHQ0 AP E A= B
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ABSTRACT

THE INFLUENCE OF IMPLANT FIXTURE-ABUTMENT
CONNECTION DESIGN ON SCREW LOOSENING

Yang-Suk Mun, D.D.S., Sang-Won Park, D.D.S., Ph.D.,
Mong-Sook Vang, D.D.S., Ph.D., Hong-So Yang, D.D.S., Ph.D., Ha-Ok Park, D.D.S., Ph.D.

Department of Prosthodontics, Graduate School, Chonnam National University

Purpose: Current trend in implant dentistry is changing from external connection to internal
connection.

To evaluate the splinting of external and internal connection implant on screw loosening, 2-units
prosthesis was fabricated with BioPlant System® of external connection type and Lifecore
STAGE-1 Single Stage Implant System® of internal connection type.

Material and Method: Experimental group is classified into three groups.

1) Gi-EE: 2-units prosthesis was fabricated with two BioPlant System® of external connection

type.

2) G~El: 2-units prosthesis was fabricated with one BioPlant System® of external connection
type and one Lifecore STAGE-1 Single Stage Implant System® of internal connection
type.

3) Gi-II: 2-units prosthesis was fabricated with two Lifecore STAGE-1 Single Stage Implant
System® of internal connection type.

In fabricating 2-units prosthesis, two hexed abutments are recommended when two implants
are installed parallel, otherwise one hexed abutment is used on major occlusal force area and one
nonhexed abutment is used on the other area. Since it is rare to find two implants being parallel,
it is hard to fabricate prosthesis with passive adaptation using two hexed abutments. It'is much
more difficult to acquire passive adaptation when using hex abutment compared to nonhex abut-
ment.

To evaluate the influence of hexed and nonhexed abutment on screw loosening, 2-units
prosthesis was fabricated with hexed and nonhexed abutment.

Experimental group is classified into three groups.

1) Ge-HH: 2-units prosthesis was fabricated with two hexed abutments.

2) Ga-HN: 2-units prosthesis was fabricated with one hexed abutment and one nonhexed abut-

ment.

3) Gz-NN: 2-units prosthesis was fabricated with two nonhexed abutments.
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Result:

The results of comparing the detorque value after loading on a each prosthesis periodically are

as follows.

1. In splinting group of external and internal connection implant, Gi-1I group demonstrated the
biggest detorque value, followed by Gi-EI group and G1-EE group.

2. There is no notable significance between external connection implant of Gi-EI group and Gi-
EE group and also no significance between internal connection implant of Ga-EI group and
G1-II group.

3. Gz-HH group showed higher detorque value than Ge-HN and G2-NN group.

From the results, we can concluded that using both external connection and internal connec

tion implant together is clinically acceptable and in order to acquire a good passive adaptation in
fabricating 2-units implant prosthesis we can use two nonhexed abutments.

Key words: Screw loosening, Detorque value, Hexed and nonhexed abutment
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