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— Abstract —

Seating of Hemispherical vs Dual-radius Components in
Press-fit Cementless Acetabular Fixation

Yong Sik Kim, M.D., Young Kyun Woo, M.D., Soon Yong Kwon, M.D.,
Ki Won Kim, M.D., Hwa Sung Lee, M.D., Sung Jae Lee*, Soo An Park, M.D.

Department of Orthopaedic Surgery, St. Mary's Hospital
The Catholic University of Korea

Thirty-eight paired, size-matched, fresh-frozen cadaver acetabular were used to study reamed sur-
face topography and the seating of on-line versus oversized noncemented components. Four com-
monly used constructs were considered: on-line reamed and 2-mm oversized hemispherical cups, and
on-line reamed and 1-mm oversized dual-radius cups. Reamed surface topography was indexed by
three-dimensional surfaces mathematically fitted to digitized castings. Component seating was
indexed by the distribution of bone-cup contact and the thickness of the gap between the component
backing and the bone. The reamed surfaces were better approximately by slightly blunt ellipsoids
than by spheres, especially for the smaller acetabulae. Seating of the on-line hemispherical cups was
best near the pole and poorest near the equator, whereas the converse was true for the 1-mm over-
sized dual-radius cups. The on-line dual-radius cups offered better overall compromise between polar
and equatorial contact than did the 2-mm oversized hemispherical components.
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& UALe} B|FRED Sk F4, P8R
22029 RAMEE JAIRY #E, A9 Q=2
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o] EAHol k. 2 dd AV} E ¥TRES
53 9923 Te 3 (dome)FAET} g3t &
79 85 (rim) & ZE olF-WE ¥Fee ¢
ungg dhe oAk 7t 1 itk B g§AE
o] ¢tdtmy Wby REI o|FWARFEL AHEE 1
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£ ¥ TESE Zgeldtn, A4 23, $and, ol
-7 v|3ge] A TAHe IF (polar
gap) 8 A= ¥ HEFAHE gol B 98 ats
Fea=g

ME W Uy

Abd A Fo| A v 2717} 50meFE 58
mme] Helo] AFehe 38%E A9 &4 F
oz ASTFIRRE A=3, AFYs ¥|FEIIRE
E3g v A HPsHA o T AERE FEY
7R FES wet AP Az FEL AF=E
2 2% dgsta, AR SRi9e] FEUI 4|

Fdo] HYR=E oS FEY AP E 9
8 HHFE g SWEe] 3oz ol UAle]
w27t gxe] fHez =g P} 2uE 9%
g /e F AE SR, HE FAY FI3L
methyl methacrylate AIIEZ AR A|HES}
U7 FH2e /A gEE Yrh ¥TEELS
reamer®] %& F32o2 ¥ reaming SHATh
£, ¥]3Ho| reamer?] ol £ W3o]| HEZE 3}
Aot B8 AH$, reamingAl vTS AW
reamed surface’t #& < 2Add7x P,
hand reamers] EEHE HANINEE G
. 38718 BEEE BF T2 WYHo2 reamingst
Hn Hng BoldHA A FS FEHe e
7|2 reamingdlFct. EE AL 67012 50mm,
8719] 52mm, 870¢} 54mm, 87§2] 56mm, 8702 58mm
reamer 2 A3} reamingF-o] Edo] 9A
e Az g A3l 2RiSo] TEHA Filg
E AL HATE N v]ed NS Ho
A reamed surfacedt B2 X ¢E dojylch

1. Reaming® Bb]7-0i2| 3XIHH 24

ARAYE E(mold) & FEE2HE AAsIL,
Polhemus 3-space digitizer system (Colche-
ster, VT) & o]83l9 #X)3} stqct. 4o E&
inferior fossaZl y&ol ¥o|=E ¥4t} system
stylus€ x,y,z5&< wEt 24 $3 89 #9) &
300712} H& A3} 3t inferior fossa ¥4
t HEFEEHH AdHAT. EFRAFAAN (sur-
face-fitting algorithm)& Z}ztel E9] v]7¥A
< A8 ALSEAT 4 B2 HA I
WA, A1 7%, 33 g4, 23A% I9ut
of roundness)°] AlF3¥ HFAEE reamed sur-
facedt 22 ¥eie] AFH AzFoz FA3At

2. Y¥&uye &Y

2082 A (4R 9) 50-,52-, 54-, 56-, 58-
m E&)o] A4 w7 (Harris-Galante II,
Zimmer), A% °1&Fw73 ¥+ (PSL cup,
Osteonics) & 2-am g vk HELE 2HIF
H2HA L vadsat(Fig. 1). reaming? &%
2L 2L Alz2E APt $-FolE 2-m
utnAFo] A N HaFE AP, HEHL
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Fig. 1. Photograph of the two nonce-
mented acetabular compo-
nents studied. The hemispheri-
cal design, a Harris-Galante
cup(Zimmer, Warsaw, IN),
has a backing that extends
only to within about Smm of
the hemispherical equator.
The dual-radius design, a
PSL(Osteonics, Allenpole,

NJ), has a 12-mm-wide equatorial band whose backing diameter is approximately 1.3mm larger than the diameter of

the main dome of the cup.

2-om ¥} Fo o]FutA A4 (dome A7)
23S AlEsigch tE 18%9] AT Re A%
Bk 42k o]kl Wb, 1-mm PR o] FWTF
AL vt $3de A4 N JuBS A
e, FEL o|F W AT 1-m I}
1A o]F-ur4 HuA& AlPA.

7} 7} 9] reaming® ®BIFE MTS 7AW
(Minneapolis, MN)ell §1XA)7]2 @439l &g}
28 %< z+ X¥ reamed surfaced] Zi 1 §
o] precut pressensor ¥ & (Inteque Resources,
Fort Lee, NJ) & 7+ t-2 500N9] &35& 3 &
3 AEAZHE 0.522 3l 5 33, BE e
gt AdnA v Hg HlFUR AETh
olZzwANEY A} 2-mm YA ¥EHE 5 L
2000 N9 3502 A3ttt

z} gde] %L flatbed Imapro image
capture system(Ottawa Canada) & ©|-83}o
dAg FEE AYAIE A" VAX station
computer (Digital Equipment, Maynard, MA)
o 9&3le, background noise & A3,
die-cutting P33 A% pressensor filme]
edge bleed B3& AAs, BE 81 &
> (petal) Atel9] H]FZ& | (nonsampling area) &
QA& =S 3Tl interactive circle-gen-
erating program< °l-83ta, 18782 concentric
ringse] AA ¥P EAL L&F A=ES A
t}e o) & ztzte] ringel e 7H7Rel pixel (3
A) & ENFa AZ, ¥HF, HFERFANE ERS

et

3. 7H(gap) &l &H

Aol Tz TEWAlole] HEF AFHe &
sty m¢ e WYL (ALoA 24 AHFL
0.5% )& Ze AT A3} 71F 83
hydrophilic polyvinyl siloxane(PVS)Z A-&-3
Hck. PVSE u|F vige] 2B % =X§ F v|7%
£¢& Y% ¥F insertion-load-pulse sequence
g o]&3ld] AQJEh. dFALe] ARY F A
3}g PVSE A3 stz FoA 87 95 dolE
5-mm ZrZuit}y A4 233 2zl AiEl
g gap & paired t-test® o83t W3
=3

BEZE 4e 2-mm oversized FHE AFIEHHEA
ZAo) R o2 REOBRE A& HE
9 718 e SR2REH AEHh

4 I
1. Reaming¥ H|T8| =¢f

reaming® ¥ 8|78 £ € 2% AA ream-
ing 371 Bty BEF 0.41mm (SD=0.32) H T}
27/ X+Y) 2 A28 ¥ & (sphericity ratio) &
BE 59 Ad A T vt Hole
JehlE AlS2 7Y&o] 1.0 olgke AL a9y
TY o2 reaming HNEE Uit FHE0 1
olA9l AL reamers tunnelingg 2W|3HH,
1 3l A$E Rt EA reaming® WSS
omgit}. 50m7tA reaming® EE2] FHEL
0.95+0.07, 52mme] A$E 0.93+0.04, 54me
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1.00+0.07, 56mme 0.9940.03, 58w 1,01+
0.05%90}. templated diameter (R2 = 0.66)] i
% F389] Pearson correlation® Ze 7)) H|
TZ reaming@ A$ ¥l Yolx7l 43, & 2
719 vl A9 2o o 3 sig ok o]
g A4S FAHoM @Y ulMASHAA ¥
o A0y FEelre) woloh dxEN )

2 H& o

@49 v Ze] MY E£F FeEle FE 399
Hoe 283 ug 29 (peripheral) A M3
A HES gozZH o]fAHY 1-m ¢ty o)F
WP, 2-m Gy R, A4nF okt
ZAE A, UlREe HFo] upg FEA #H
SR FEAH F0 IEAGA e F] Agd
A& By, W Adny vFHde dE
283 F3 REOA A9 FEE B3 v
FRoMe ¥2 FEHA It 1-m gutny
ol FuTHI A4 o|FNTE, 2-mm YutmA o
v AR e 49 o o g8 ugRy
oA HZ(pd0.05) & BJAR A3y shpgdn

the vPERES 20 AN o AL Hag
By}, ekl HEe) F4L 1-m YA o
FTHEG A2 ol FUTHAN o AP
EEHAHTable 1).

3. ZHHel

FH 2 FEE A= wet 1 £948 Yghua
1-an S}¥tzy o]Fwbple] 71 A:, 2-mn gty
2 W, AYnE olFubry, A5y wp
e €A1tk 1-mm gutny o) Fuk7el =34y
< A3 olFNkFeA B s =ZAm b
PP FE 2719 v oA B & 27
o] ¥R o Ha FEAFE AFHo) BAsUT
(Table 2).

I &

o] HAIMEY ulTEFo] Wo| AMgEHI ¢
oy, B8 ¥AEL I FH9 AL BN
7 4% (bone ingrowth)o] TAHP*n B
2R o|FA WA AA dojue ol/E

Table 1. Average Fractional Microcontact for the Polar, Middle, and Peripheral One-third Latitudes of the

Component
Area
Cup
Polar Third Middle Third Peripheral Third
On-line hemispherical 3.6+6.5 22+1.5 10.2+7.8*
2-mm oversized hemispherical 0.5+0.5 0.7+0.8 13.3+3.6*
On-line dual-radius 0.7+0.7 1.0+1.0 19.3+5.0%
I-mm oversized dual-radius 0.1+0.1 04+0.3 17.6+5.8*

*Statistically significant difference(p<0.05) relative to polar and middle third contact of peripheral third contact.

Table 2. Series-average Thickness (mm) of the Gap Between the Cup Backing and Bone

Arc Length From Pole(mm)
0 5 10 15 20 25
On-line hemispherical 1.3+0.3 1.0+03 0.7+0.3 0.6+0.2 * *
On-line dual-radius 2.1+£0.8 1.8£09 1.6+0.9 1.5+0.7 1.2+0.6 0.8+0.3
2-mm oversized hemispherical 27+1.1 23+1.2 2.1+1.2 1.8+0.9 1.4+0.6 09+04
I-mm oversized dual-radius 3.1+1.1 2.8+0.9 2.3+0.8 2.2+0.6 1.7+0.6 1.3+0.3

Values are mean SD. * Gap too small or irregular to reliably measure with calipers.
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HAG FF9 FAE A8 F sivkn AR
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de & vtz Busiddl. ®£§ Schmalzried
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UALE o8-8 mARG o Agdoldu st

Sy WY v FREEe] ALgo B HARA
3 RFAol HIFol FvkHE AR, HE
Alshe B¢ 2SS e IF0Ee] YA v
ZH9) 7hs4el EAAYos dFHT Ut} o
F 93 BT REL RE HYAH 79 HUA}
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ARHoZE 2-mm AT NTY 6| FHEEo|
@2 1.3m o & HARE e o)FVANTRE
Hr} Ad R o & g9 vA FEFE RXe =
BA|g o] Y Ao 23 o|FWA WA
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e YL WY bFe IAF 7Y BAUF o
SR e YA RY EHAlY] Aoyt M=
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7Y REoly o|Futg wi REE BT ghwt
13 3 W TRz BEAT FTEE By
B Aol sFed F0E9] A dHe =
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