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IAHAL. o] WP Y19 Kol uHp9}
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raphic subtraction®}¢] A-&-5]o] k=4 photog-
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zZolg AR RS A F U= F=Y
Aol & AFH Z2YPL o]831H "’QZ} T
gl:r_"’ HEE AfolE Ko o] oz

S 99 A wslsied Jeid F 3= .‘E*‘-—-
71 4 Atk Aotk o] WHe] dES
ERold =Y o] Jeffcoat TP YEDE F
§ Z WstE BFHAUT Reddys? L A3
JEZFENM Y Af HAAHE digital subtrac-
tion®H & o] &3t} AHE ul gick. g &
240 9J%5 o] Bragger" 52 UEFYVE A+
o gxle] A7) U HAM] YERE FH
F3e Agshed M Adstn BEAHA
=724 digital sutbraction®Be] #E&4&
AE S =

& dTIME ue ATdA 271 1

Qzte] Xz2EF 240 ImmoAH IAE 19
mm”}zl P 12mmAEe] WSE Ho|il &
FoE ¢HAHY AT 0 lmmAEE A W
37} Q10 AL FoWME 27] 193t o=
A7) F 2Ao] Sgiste] gk A7t i
oksle) x7) 14979 M2F ¥SE 4d ¢
Aog BF FY HIALY A&2S 58 BEEia

T I JEEEY Y =TE FEAHE
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53 27] 18939 F 4= ¥3lE BEsteo
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I, oi4 Cf
7h o7 cHa
19939 1¥+5E 1993 49 Atolo] FFA

Hg2 ¥ BAFNA WA AZE 174

oA 624714 H 34.8419] AHE e 43

Be| BE 2Xot &Ad w4 E 887H4 AdE

FEE Ao g Y. AT JEHE =

Ha 3 A Hd gGR A7A B 2.0570

24 1 FEE G2 25% A 4779 JEFE

agm oz 1890 41709 JEFETL =

AHEAR FFEEZE DenarAH(Anheim, CA,

USA) 9] Steri-Oss Implant System%- Mini se-

ries7} 2970, Standard Series7} 1470, Hex-

lock series’} 207, 1213 3iAH(West Palm

Beach, Fl. USA) @] Branemarkd 4Z#E fix-

ture7} 2571 T QoW Fstdel= 242} 33

At 55707F EEHJH(EL, 1¥2).

L, ot Hhy

1. JETE FH (2T 249 A

gz JEIE AU QHAE VFEo 2
MY A2 A7 PR AxE Bl
T EE PAMIGE 43 ol & 1/1000mm7HA]
27 7153 Micrometer(MITUTTOYO Mfg.
Co. Ltd. Japan) & ©|-&3l9 Z+ JEZdE =g
Je 4EYE AUA 92 E9E rges
W Nz HYFE SHS 2 AAolE
71 &3t H(193).

a2 AxE duste uloldl. Zk ARG & LAE A JERE
' WS Z1Ees AT AEHE o
Bl oz sl
¥l Z JEUE FTHE £F (a9 . )

5 ¥ 1 5 &} shet A
Hex-lock system 14 6 13 7 20
Standard series 7 7 7 7 14
Mini series 14 15 8 21 29
3i(Branemark type) 12 13 5 20 25
g A 47 41 33 55 88
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a382. 7 JEVE FHRE EHE(F3SL:
AutE neckF-¥< Zol)
H : Hex-lock system(1.2mm)
S : Standard series(4.5mm)
M : Mini series(2.0mm)
B : 3i(Branemark type) (1.0mm)

™3, Ax2ET 24 AFH
A AZE-JSIE HAFR 29 2
o] A%

B @5H8 neckdhiol A AZZ—AE
BE FGR Ao] AS

2. AvtE neck®SA7HA F FF7F ojd
A7

AzE oY A dad Y 1A
WAL &9 olfle] 7] MY YA
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o2 A7l Ygg s 1 olF "e (xS
A A7) ¢l el W AALE A3 sty drlgl
neck 3PE7HA XN Z2F Lol dojd B4E
=EA712 3.

3. vl necko2RE S AZXF 424!

127149 A7 g FAR] 98 WA
4o AvlE neckdPHE YSVE-IFH
ARAX Y ABE 13 22 ez A3
Ao,

4. Digital subtraction o) 23 & U=
w3 #F

Ao A7l 23E FAF 699 FAlA
BEHE dA A B¥YE 53 1 4
ol A Biostar(SCHEU-DENTAL Co. Am Burg-
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stentE A AU WA 29E& s
37 sl 3/MYLtH ez 70Kv(p) 15mA L
g =& A 0522 3o AF #4d7)
(DURR DENTAL XR24, Germany) 2 @743}
At

°oFA d& BE T A AR &
ol A¥75¥  Scanner(UMAX+UTAL
(adaptor)) & ©]4 300dpis] AP=E 7HA L
256 gray scaleZ 7§18 HFE(LC 475, Maci-
ntosh) 9l Y &F Graphic: Software$l Adobe
photoshop program$& ©¢]4-3l9 Wx djH]&
ZA3 & subtraction imageE Fo 4% A
=9 BEAE 99 4 HIstY vEhl.

5. BAIAE :

2 dFMe O RE WFE AT
AN Zt JEFUE FTHY 439 MY T
A, & 127197 2T 24% 2 =
E9] ArtdE neck ¥-919 =& A7) € dvtd
neck3HYRE EAHE N2F 2AFE 2438
7] Y8t AR =ALZ AFY] FEo] Yzt
8ozt 18] fixtured] Ao Xolr} wRlE&
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AulE neck Y2 HEHY HxZ LPFL
Aatetg TR EAANYINYT O FE
B2 A4, fAd gAgle] YEHE FHER
4702 Yol ¥a72 3.

%4 A2l= SPSS/PC+ packageE o] &3}
24 FA WY Kruskal-Wallis test$}
Mann-Whitney U testE Al8J3le] $] 477+9]
IAY 3, F 12199 NZ2F 24z 2
YEHJES AutE neckF-HAMRAY ARF
& A7) :adn 4vlE neckd ) EH SXH
1497 2T 2AFL BAs¥T. 4 4%
Ao f9 FE3gkel 005013 A 5A%
Aoz fosittn AAEA.

., o7 A

7t ERE
AR

MY TFo = 143t 3319 74 UERE
system'd 437re) JEIH} EFHAE T
o}.

19% Xx2T 24T 2 JEXEILT F
A4 EXA 4T FYAE BEE 2L
Standard series®} Mini series, Standard se-
ries®} 3i9) Branemark type, Standard seriest
Hex-lock system 18]I Mini series®} 3is}
Branemark type 7t A 2] AU Aol &
BQoH(E2, 1¥4).

X|cHx| HAd = 142 X| =2

L}, Z2tE o] AADIEl neck 7R X ==
Z2ETI} LEIE AP

JESHES] At neckdPI7FA AZE &

‘.

Aol o AI71E S E Aol T YEIRE
Yt Ao neck 7R AZ2F 440]
ot A7l olA FYAE BHYed 1
Z& Mini series®} Hex-lock system 123l
Mini series$} 3i2] Branemark type, Standard
series®} 3i9] Branemark type, 1] Hex-
lock system¥ Standard series ¥ TolA
94 e AolE BYCH(E3, 1¥5).

El neckdlUolM ZEFE 11424 X|

ota} slebe TR Eaol eI
7 ASVE ) 2§94 BAAA F
A4S Holx astch

2}, Digital subtraction image2fHE £t
= Uz WHs} o

2 AR, 2 A R PAGS
Q71 A8l AMNQdel HEE A zZE stentE 0
|3 4 Y F REE 9 24, 6
MEFE, 12709 Fof PAEZE Adste &
Alg) AL 7iEes 679y 127899 AL
Z}zt HFEJol A subtractiondty] g& A}
2 AR T Bole v} Zt.

AMRAEE [ YERd digital subtraction
imagedlA & 4= 71 F9E dF¥og =
4% 74 B8 Badoz ¢l 4 wgaly
ARRREIIS Ye

¥2. & JEQE THE 1219 (2T 44 (&9 : mm)
= = 3 6784 o 12744
° 7 PR+ BEUA YT+ IFUX BH+BFUA BF+BZUH
Hex-lock system 0.976+0.357 1.145+0414 1.368+0.659 1.443+0.594
Standard series 1.052+0.546 1.589+0.307 1.775+0.339 1.981+0.290
Mini series 0.9434-0.403 1.320+0.388 1.357+0.545 1.549+0.488
3i( Branemark type) 1.026+0.396  1.054+0.337 1.195+0.113  1.199+0.316
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”l Hexdock System L Standard Series Ml Mini Series

1B 3iBrdnemark ronl

3T e Hexiock System

———gm~= Standard Saeries

o we= = Mini Ssrias

| = >~ 3i(Brénemark type)

12 A4

9 1‘2 Ay

24, Y A, F 12197 2HY I JSIE 2 AT 240
Aty 1= B A4ed o=

H3. 7 AESLE F7Y A7HE neckFE7HA
AAzE] FFHE A7I
(29 Ag)
s ® PE+ EFEA

Hex-lock system 1.912+1.034
Standard series 3.583+0.917
Mini series 4.857+2.085
3i(Branemark type) 1.804+1.084

R4, A AEBE

Z 742 ot neck 3hEFE
127047 A=2E

4% (49 mm)

3t of 4 o
Y+ REHA P+ REHA
0.440+0.275 0.523-+0.296
Standard series 0.6154+0.256 % * * %
Mini series 0.356+0.238 0.432+0.128
3i(Branemark type) 0.323+-0.105 0.398+0.094
(% - skt {oArt Easte - shet
TFEINS)
* %k x | 2AAE 9L

b=

A

(5]

Hex-lock system

Bor

I1E5. Z JEUE F75Y AvtE neck £
7 AzE F57F doive A7)
H { hex-lock system
M ! mini series
S ! Standard series
B : 3i(Branemark type)
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ol& S AT uldRe] WAL FYA g
Atge] ZARAL AGHo g Ao Fz}o]
HEE FPGEE =3P, 53] digital
subtraction image®'{S AlAY A= EE
AZE stentE ©]&315 .

B dFoA JEUE AUX 942 £ 13
Zve] A 2EF AHFL Steri-Oss9] Hexlock sy-
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599} Zojo whg} 11 Zol7F AFE 11 7]17H0]
ZA veltoy A3 1detd g 45
Aok, B A7 A dohE neckF-H7t
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HAZ /E FA2A7 2 HaE V¥ (mar-
ginal anemia)$ Y2oAH FHA3 HAFY A
FAL WElskA Ha o)A He] x7] 1A%
Hx3 F F59 4 319 3L Branemark
AEZHES} Steri-Oss YETHES] F3 244
A GFo| 0 SEHE F YEFE EFA
neckF99l FF =3 apexd] punching stress
7 Yehe JEFE S RIS EdAMe
oF7te] S o) AYE S WY}, E3 Frenchs
wo AEHEL] screwdA 7} screw threadE
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YEAE WA%E e ARH Pz #
aL
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A JEAE dde) AFFo] E 5 ULL
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Y7kA)

goz 8 myI 1o wE AA
Ax Lol F 239 ukgd ol
FE7t g d77F 2.3tk 3.
FH 2o HFo] XN=RF L4 Ul
g1 Be AFe R ZYe FolkdA
B 0% “Stress-shielding” 7' d%o] JEZJEE

obdl EQsle] FAHez £o] AR

3
4 FAAFEA HHAA Bke-e A Askn

462

&E B9o Z A4lo] opy)EttE A )
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21} o]e} fFAMGE @S HASHL o8] Ay
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o2 dArtd neck¥-97HX9 AZF F54E
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0.5mmui2]e] HFE F5 FFE Holm R
WA thread 91014 49 WE7} Qleg By
A9 dTEH X ABE Bk

z27] E 249 glez ® 71x 1Y
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4% ZATg Holn 12719 &FAME 670
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NZTE B0 F 9x9) FUHE BEG
A1t

HAE ojgd] YEFIHE FT FHdA=
Ae 2 Uz ¥izE #3 & £ g%ed ole
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9ol Z Aol FHol YehA G e
Atg €t
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Abstract

ALVEOLAR BONE LOSS & BONE DENSITY CHANGES DURING THE FIRST
YEAR A COMPARATIVE STUDY ON FOUR TYPES OF ROOT-FORM
ENDOSSEOUS DENTAL IMPLANT SYSTEMS

Young-Chul Jung, D.D.S., Chong-Hyun Han, D.D.S., M.S.D., Ph.D.
Keun-Woo Lee, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Yonser Universily

Regular radiographic examination has been considered an essential diagnositic method
for osseointegrated dental implantation. This study investigated marginal bone loss through
the measurement on periapical radiographs and changes in bone density through digital
subtraction image radiographic method around 88 endoseous root-form dental implants
in 43 human subjects. Four types of endosseous dental implants were investigated . Standard
series, Mini series and Hex-lock system of Steri-Oss Dental implant system, and Branemark-
type implant from 3i dental implant system, in a 3 month interval for a total period of
12 months.

The results were as. follows -

1. Rapid bone loss occurred in the first 3 months in all 4 groups, and the bone level stabilized
at the first thread of the implant fixtures. Amount of bone loss for 12 months showed
correlation with the length of the polished neck portion.

2. Most of the implant systems showed resorption of alveolar bone up to the polished
neck portion although a long polished neck could delay the resorption.

3. Alveolar bone loss apical to the polished neck portion stabilized at the first thread of
the fixtures with no correlation to either the time of exposure of the polished neck
or types of implant systems.

4. No changes in bone density around the implant threads were observed throughout the
experimental period. Bone density decreased at the marginal bone, and increased at
the newly-formed alveolar crest.

These results indicate that most of the alveolar bone loss occur within the first 12 months
after installation of endosseous root-form dental implants resulting in the exposure of poli-
shed neck portions, and the bone level stabilizes thereafter at the first thread portions
of the implant fixtures.

The experimental period of 12 months seems insufficient for observing changes in bone
density, and a long-term observation should be needed.

* Key words : Dental implant, Alveolar bone resorption, Bone density change, Digital subt-
raction image method.
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