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Analysis of Motion of the Hip Joints with Bipolar Prosthetic Replacement
-Comparative Study between the Cases with or without Acetabular Reaming-

Chong 11 Yoo, M.D., Jeung Tak‘ Suh, M.D,, Kuen Tak Suh, M.D., Yong Jin Kim, M.D.
and Jae Won Chang, M.D.

Department of Orthopedic Orthdic Surgéry, College of Medicine, Pusan National University,
Pusan, Korea

In the early 1970s, Bateman and Giliberty in North America and Monk in Europe introduced the
bipolar endoprosthesis. This design allowed the movement between the acetabulum and the outer metal
shell as well as between the high-density polyethylene socket and the ball of the femoral components.
But the motion of two components in bipolar endoprosthesis has been argued in another several re-
ports, depending on the type of cup and the condition of the hip until now.

The authors reviewed 20 hips of the Universal Hip Replacement bipolar endoprosthesis without ac-
etabular reaming(A group) and 23 hips of the Universal Hip Replacemet bipolar endoprosthesis
with acetabular reaming (B group). The motion and its amount of the two components are also ana-
lyzed in radiologic study. The follow up period of the hip ranged from 1.5 months to 22.1 months,
and the average length was 12 months.

The following results were obtained.

1. In A group, there were both of the outer and inner bearing motion in 18 cases(90.0%), and
the outer bearing motion in 2 cases(10.0%). In B group, there were both of the outer and
inner bearing motion in 13 cases(56.5%), and the inner bearing motion in 10 cases(43.5%).
The ratio of both bearing motion in A group was more than those in B group (p<0.05).

2. In A group, the total av'erage amount of the motion was 42°, the average amount of the outer
bearing motion and the inner bearing motion were 30°(71.4%) and 12°(28.6%), respectively.
The amount of the outer bearing motion was larger than that of the iner bearing motion in A
group(p <0.05).

In B group, the total average amount of the motion was 37°, the average amount of the outer
bearing motion and the inner bearing motion were 10° (27.0%) and 27° (73.0% ), respectively.
The amount of the inner bearing motion was larger than that of the outer bearing motion in B
group(p <0.05),

The total average amount of the motion in A group was slightly larger than that in B group,
but there was no difference statistically (p>>0.05).

3. In cases with 22mm head, the total average amount of the motion was 36°, the average
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amount of the inner bearing motion was 28° (78%).

In cases with 28mm head, the total average amount of the motion was 40°, the average
amount of the inner bearing motion was 18° (45%).

The ratio of the inner bearing motion in cases with 22mm head was larger than that in cases
with 28mm head(p <0.05).

The total average amount of motion in cases with 28mm head was slightly larger than that in
cases with 22mm head, but there was no difference statistically (p>0.05).

. In cases of comparative study between the cases which were® followed up for less than 3
months, 3 months to 6 months and more than 6 months, there was no significant difference in
the motion of 2 components and the average amount of motion among these 3 groups.

. The average Harris hip score after the operation was 89.1 point in A group and 86.2 point in
B group, there was no statistical difference between the two groups.

The higher the average Harris hip score was, the larger the total amount of the motion was in

both group.

Key Words:Bipolar endoprosthesis, Motion study.
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1988 149H-E 19913 2874 B Agisa
el Agenstwae]s Universal Hip Rep-
lacement bipolar endoprosthesisE& Al<3% A}
Z FA7F Jbesldgd 438 o] sl bipolar
endoprosthesis A]&A] Y] 9] reaming& A]3)
1A e ALE AT SR, BT reaming e
Algs HA9E BTog yyoed, AFEs)
7b e dEeA Hde WA 2 oA A%
WA BIRE Aol $EY L £EU
(F)E Bochnerg o] WY& Wyt A3
7 R=

2Ade WA 2 A S0 tiltingol
2o eatg Hasar] AN F2 oA
299X 25 HAudoz Wd 2 9
ste] #9sn ¥2 HTe v A
g BxHoE gt B2 cupo] o] F
E o2k AR BAH 294) 2 A(E %
AP ZG) e Aol fFoA dojd F
Fe veEhdY, RE A =29 Mi gEt
Foll Had Me] o] 7 B(HA WARAM
#Q4) 2 B(A HAN 949 go] U
A Y AHA FEEFFE JENIY. o5 H
oA g FoA dojt FHFL MW WA
dojd &5 &) "di(Fig. 1-A, B).
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Fig. 1. Measuring the motion of the two components in the extreme adducuon A) and abduction B)
view. Angle A(A’) is defined by the intersection of a line drawn tangential to the most inferior point of
the ischia with a line drawn along the inferior margin of the acetabular component. Angle B(B’) is de-
fined by the intersection of a reference line drawn perpendicular to ischial reference line with a line drawn
along the center of the long axis of the femoral stem. B plus B’ notes the total amount of the motion of the
hip joint while extremely abducted and adducted. A’ minus A notes the amount of the motion in the outer
bearing cup. (Reference:J. Bone and Joint Surg., 70A :1001-1010, 1988.)
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AFNNE F 2032 @xv) 158, AR}
sAHem, BEoalde F 238F FA7 124,
Az 1189 AP X e 30U 713 B
o, 20-70t] 7} A thekatAl veERth(Table 1).

Holg 22X

ATdMNE 534 dEIF FEAHAA 13
g, d8EF T AR 4o 74929, B
zAME 54 dESF FEAFA 114,
sled nEEE F7F5 44, dd4% 294
A gE 24, o84 n#d 2¢, HYHZ &
Hgol 28, HEAF 4 18, 281 33
A A3 18 &oltH(Table 2).

Ed4 dEZF 5494 2 gEHEF ®
T AY SHAAN FEA ¥FAITY &4
AUY A+ ¥ T reamingS Al EA ¥
skot, AHo] zgPslo] vl FAFe $£ato]
VAU B +£ ¥ 79 reamingg APt

3. Femoral components®| head2| 37|

AFdAE 22mm head7} 14, 28mm head”7}
193 o, BZoAM e 22mm head’} 83,
28mm head”} 158 94t} (Table 3).
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Table 1. Age and Sex distribution

A group B group

Age M F M T Total
21-30 1 1 2 5 9
31-40 5 0 7 1 13
41-50 4 0 2 2 8
51-60 2 1 1 3 7
61-70 3 2 0 0
71-80 0 1 0 0 1
Total 15 5 12 11 43

Table 2. Distribution of diseases

A B Total
group group
A.V.N. of femoral 13 11 24
head
Femoral head or neck 7 1 8
fracture
Septic hip sequelae 0 4 4
Failed T.H.R.A, 0 2 2
Dysplastic hip 0 2 2
Ankylosing spondylitis 0 1 1
Degenerative arthritis 0 2 2
Total 20 23 43

A.V.N.= Avascular necrosis

T.H.R.A.=Total hip replacement arthroplasty

4. & groupZt2| & ¥ Harris hip score
AFdME %% B F Harris hip socre: 89.



Table 3. Head sizes of femoral components

. A group B group
Size M T M T Total
22mm 1 0 3 5 9
28mm 14 5 9 6 34
Total - 15 5 12 11 43

T'able 4. Postoperative Harris hip score

A group B group

Score M F M F Total
61-70 2 0 2 2
71-80 2 1 1 1 5
81-90 2 2 4 3 11
91-100 11 2 5 7 25
Total 15 5 12 11 43

14493, BRoMe HF 86.240 08 A, BFd
A9 xole= gl tH(p>0.05)(Table 4).

% 208 F FoNg
%74 2#(10.0%),
URE 7271 183(90.0%) A .
BFlMe % 238 % I 5] U
d A9t 103(43.5%), ¥ 2F AAA
7397} 13381(56.5%)9 25, A 2 BE 43
A FFe) BE £Fo] AAUD A7t 314
(72.1%) St} (Table 5) (Fig. 2-5).
2) 2SHAE)

&0l doj
F=d 25

A

Fig. 2. Hadiographs of extreme adduction A) and abduction B) view of the case without acetabular
reaming. These show the inner bearing motion(33° ) and the outer bearing motion(5° ).
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Table 5. Motion of two components

"Motion A group Bgroup Total

Inner bearing 0 10 10

only (435%) (23.3%)
Outer bearing 2 0 2

only (10.0%) ( 4.6%)
Inner & outer 18 13 31

bearing (90.0%) (56.5%) (72.1%)
Total 20 23 43

ATdXE F BT $FTFS 42°AL, 947
T HE EFFL 30°(714%), W F HF
TEFFL 12°(28.6%)2 AFoAMe] T o]
WSl A e eFFRT Ftow, FAEH 9
o7} A H(p<0.05).

BrodMe & dd $FFL 3T AL, o4F
F Hd EFFS 10°(27.0%), W= F HF
TEFFL 277 (73.0%)2 WFolAe 25 o]
gFolAe] FEFRT Fon, FALH 9
o7k A} H(p<0.05).

AdoXe] F BE $FFE BERT o
FRovt FATH oduie  YAHp>0.05)
(Table 6).

2. Femoral components2| head37{2} &

Y (&)

A, BZ A 22mm head& A}23 AL & 9
T FFFE 367U, gIFA HF $5F
< 8°(22%), UFoAMe HE LFTFL 28
(78%)% o, 28mm headE A143 H¢ 29
T TEFFL 4093, W3daM JF ¢F5F
2 18°(45%), FoAM 9 BF FFFL 22°
(55%)% 22mm head® A}£3 297} 28mm
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A

Fig. 3. Radiographs of extreme adduction A) and abduction B) view of the case without acetabular
reaming. These show only the outer bearing motion(45”).

A B

Fig. 4. Radiographs of extreme adduction A) and abduction B) view of the case with acetabular
reaming. These show the inner bearing motion (34°) and the outer bearing motion(21°).

Fig. 5. Radiogtaphs of extreme adduction A) and abduction B) view of the case with acetabular
reaming. These show only the inner bearing motion(41°).

head® A8 % RSt WF E5%FY 8l &0l Z A 7|7to] 37/ Qoldtel 8 A 9 o)A
CEstew FAGH ouzh AUTHp<0.05). 2 T %ol ANY AL 18(12.5%), W3l
du FHE &5 F UdolXE 28mm headE Aot $%o] AUW AL 220(25.0%), ¥2
AHE% A% 22mm headE AHE R BFET F B5o &0l AUD B $7F 5H(62.5%) R
B $E5Fol I BRoy FAHA Qve W, FHF FEFS 36" AL, FA7I%e] 3A
22 tHp>0.05) (Table 7). Lol A 671”2 Alolol 128 o)A o 2o T &

5. =AP|2HD gmes $ol UAAD A7 1(83%), WFelAw
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Table 6. Average amount of motion

A group B group

30°(71.4%) 10°(27.0%)

At outer bearing

Table 9. Average amount of motion & follow
up time

Duration of follow up time

\ : ) ) <3 36  >6
At inner bearing 12° (28.6%) 27°(73.0%) months months months
Total average amount 42° 37° . 21° 19° 17°
At outer bearing (58.3%) (48.7% ) (43.6% )
Table 7. Average amount of motion & femoral . ‘ 15° 20 22°
head size Atinner beraing 1) 790y (51 304 (56.4%)
Agroup B group Total average amount  36° 39° 39°

8°(22%) 22°(55%)
28°(78%) 18°(45%)

36° 40°

At outer bearing
- At inner bearing

Total average amount

Table 8. Motion of two component & follow up
time

Duration of follow up time

<3 3-6 >6
months months months
Inner bearing onl 2 2 6
BONY  (25.0%) (16.7%) (26.1%)
. 1 1 0
QOuter bearing only (125%) ( 8.3%)
Inner & outer 5 9 17
bearing (62.5%) (75.0%) (73.9%)
Total 8 12 23

Fol AN A7) 23 (16.7%), F=e) B
T 2Fol UMd A$7F 9#8(75.0%)9 o,
FTHT TEFE 39 HL, F4)7|30) 67140)
&l 238 A YFelMn Fo] UAA A
27t 6#1(26.1%), ¥Fo) BF $5o AU
397t 178(73.9%)9 o9, FHF 5T
39°2 A|7te] AAsdx $FUAEY $FH
d & zto)7} U Table 8, 9).
2i(2)
A4 Harris hip score’} 71-807% A}o]¢l
AL FYT 5 FL 35°, 81-90F Alell A
£ 43°, 91-100F Ajojel AL 43’ o, BT
o 4 -Harris hip score7} 61-708 A}o]gl A £
Y TFHLE 197, 71-80% Alojdl A%
23°, 81-90%4 Atell 7 35°, 91-100F A}e]
Q1 AL 40°g o, A, B2 2594 Harris hip
score’7} L2+ E $F %o £tti(Table 10).

TET=S T

sk

L=y~

4. Harris hip score2}
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Table 10. Average amount of motion & Harris
hip score

Total avérage amount(degree)

Harris hip

scroe Total
A group B group cases

61-70 19° 19°

71-80 35° 23° 30°

81-90 43° 35° 38°

91-100 43° 40° 42°
i &

HE AR FdSo) 1950 ] = Austin Moore

', Thompson¥3} 22 THAHA gy IFH
%] & prosthesis?] unipolar endoprosthesis7} A}
Ao Y olEL Ao FAAF} wEA
29 Ry, §%, olg L ¥ E2To ©
Hol FAHAGYW, o] dHL Bady
18 1965 Christiansen®oll 2]&] proshetic
stem3} prosthesis®] head piece A}lo]ed] YE
#HAEL ¥ trunion bearing hip prosthesis7}
g 28 ¥ 197030 % Bateman®# Gili-
berty'®, Monk'Pel] <¢]8] H]F79} outer metal
shell A}o], high density polyethylene socket2}
femoral components®] ball Ajo}d] &E 28 3£
3= & tjx}<9l ¥ bipolar endoprosthesis7} A}-&
H%len, 1% bicentric, Variokopf, Hastings,
Bateman UPH11, self-centring cup, UHRS ¢
gapgle] x7=ol WEAR 4, UyIZSH
FEAAAL, AEAE Fd ER4F, A9971A
28dE FHEE 2 AT A AXNBEFo 9
AsA AHEEH T U

ol 5% F T4 ¥& Yztel(Hastings hip. self
-centring cup, Bateman UPF 11., UHR) £ posi-
tive eccentricityE 7}A| 31 Qo] A in vitro A H|
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oA stEo] 7AW, o@Ho2 wAAFI

GEWHAAM ERA L2 YIoA oAl
sth, =, A Z=R3LA metal-high density poly-
ethylene cup®] ®t3Fe] ots& anti—vvarus\
mechanismo] itz Hopek Fdk 2t in
vivo AEME n@AF7 22 FF
o] $5d tia o g& A7/ "esida &
Saq_s,u).

AA7NA W33 939 5o dAMe &
& =go] Eul Drinker®t Murray”= Ba-
teman UPF endoprosthesis& A}§3la] WS ol
Mo $E& 2do AYUd Ao EF7U
AR W98 AL Fo dojux, £F 34
dol AYH WZelel 5ol £F 2ddA
B} A3 ZAFS AN, HFFIHA
o z22%e #EHY AL FAAA WS
M E MERIA 8L doiny wiEo] F
bt S Fol asty, @ FAAEY A=E
He $8g FS53td %50 F7styl Wil
g1 st} Langan'™& Giliberty® 02 A&
3 197 =A% 653 UE 2 A
WAl @At A 568 (86%)7F WSellA *
Zo] QIS #FaHTh Gilibertye AHuh
z bipolar endoprosthesisg& Al&3tx 1-8d7
27} bsdd 30 dAH A 2 R A4
N g F23ne] $5& wEPed o
BHo 92X YIA dojwtom &FelA
o $EL Aol ZFEF ZAFE RIAH
t}. H$2L self-centring universal hip& A}&
3 458 o] od 2-5d7e] FAA WA H
A WAIN Bggor HAANA FF TF
o] YU, WIFANA FFol =
B 5tg . Chend Sarkar”E Monk¥ 02 A|
23 UEAR AEA 300 dad F=F
$5 2 BFdY FFoAM EFol USE B
dQoem, £F 173, 43 233 6719 F4
A7 A7to] ARTYFE 50 F/HFE B
&9 th Chen$®e WEZAR FHHX 653
) 5}] Hastings bipolar prosthesis& 4|3} 31
&3 2/ Yol 2670LAR FA fRF A
2123 glo] AYBE WANH SFRAANM &
el 70%NA QZFAMT Fol AU
30%0] A Y2 EEF £Fol UL #EA
o oA F EFFEY #}ol& prosthesis®] o
Aol Apole] FlAFT FAYeH EF o]
Rne Hyyyd BAGEe FHIsGn FH3}
4th, Bochner$%& Osteonics UHR endopros-

(o]

o
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thesisE A& dEARE HEA 2629 o
st &A%, HUA, £F 6719 A F 3}
Ao ok AEiolA FES E dAY w4
A HGPAM FF EF 5 Uv ddA
%5 T 82%7F FolM dolds Burh
AR5 7A$dA = Universal Hip Replace-
ment bipolar endoprosthesisE A]3) st 43
g S\ 12709e FAAA od 2 A
AN #94 3ldlex] g TFo] U
3, WZegr &5 AAD ALr} 108 H L
W, ojFoet 5ol UUA A&7 28 A

Verberne™-& Varickopfd 0.2 x| &3t 704}
ol tEAR THEA 208NA &F MY
o] AU YFoA £Fo A f&E B
st th. wmetA v F ulRE CGd 4 g
FAsATh AAREY A SodMe 3AYL oy
20323 358F 34N W3l &5
A et

Mess¢} Barmada'®E Bateman® 0 2 Al & &
HEg 25 FAAHHA 8 380 st AF
Bata o v A FREA Ao A L A
ALY B AN FITEFE FEEA HA
ZR&AE HTE WTF $5Fo] 237, HF 9
2 gE%Fo] 202 WF ¥ YFoAY +F
2o vl go|l A9 lilolew, MFHRIAS
BE WI S5 o] 34°, H F $FHo]
11°2 g3 2 g4FejAe &5F9] H &
Aol 3:lolUSe BEE AMFHF3AIS ¥
AEReAde 3% AT Fol7t AU
&g Rt EF AFESHA olH T W
2% Zrle ByF HFEASE BRI
v 292 NAgx FFdd AxgEe] A
< v A ZFRsA Hulg Wid 2 oA A
#oJ Ao A Universal Hip Replacement bipolar
endoprosthesis A1 & A] B9 reamingg 4|3}
82 e ASLAT)IE FHFE NI E&FFol
12°, W &F £5Fo] 30°2Z Ux ¥ oF
Aol &FFe v go] & 1:250|em ¥
T9] reamingg A3 ALBT)= HT W
I §$FFo| 27, HA AT FFHo] 100=%
W3 9 = $F &9 v go] 27101 &0l
AHLHAUL ojHF W= 2 9F £ F A
ol wiTeo AEiet FAATGR HAHT

Philips'®+ Bateman® 0.2 Al&yte 1003
o] thstod fluoroscopystol A ##E3 A} #
A7 80%NAH FFTRF %ol JYNoH
F2 Y3dA UAdes ##EHIn, =dF9
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5% AN F2 dFola FFo] Hojyrm
nagon, 2z 1d § 2-4d7e] FAA
e 238 RAv sgen ¥ &%
H 3o Yo #dddEdy F3HG. =50
positive eccentricity”’} €1+ bicentric cup&
Aefd @2 289 positive eccentricity 7}
gl+ UHR, self-centring cupo. & A&3d 3
2 228 o) A8 AFHET gl FHANAM FH
Wod % i A FIAIA positive
eccentricity 7} 1l cup& AFE-3F AL 50%9)
ARt FF2%Eo] U, positive eccentricity
7 Qe cupd AHET B 985%0IN ¥I e
ol Ao EFHE I A7 Bk
S B3Pt &% stem head®] =717} 32mm

o
LN
o
L.

Q! Z$7F 22mm¢) A %7} 22mmQl 7 9o )
3, TFFEANE Aol7t Uy HE F

S B

F2 o oW 5% dESF TEYYAE
e WFEFo] Bo WEHAE AL
AXe g=F&5o] Bty B3 Shoji
F0L FHAY $2 518 FulEols #AYP
=z} 308, dEAE SHEA 308 ¢ v
Aol gle UEIF FYEAIAA &R 2699
i3l bipolar endoprosthesisA]&A] ZUAY 3
et fFulEol= BAEY F A A BT ream-
ingg Adista, EAR FHAEAe) dEHE
F R8AANAG AN A= HF reamingg Al
PotA @Rom, £F 2-4d FAFFAA bi-
polar prosthesis®] $E%4ArL sl uj
reaming$ AAsA G FE AFA &
Fo] A3t st} Cabanelagt Van Der-
mark®E o] 2% 6 2 stem headd] =77} A&
FE I3 I Al wiEzate]rl AA H
o], 22mm head”} WA e £F& Hdst
g & e HAFEE Azt 399 A5
73 ¢ A= bipolar endoprosthesisE& A]l&A] H]
T reamingg AlPstA] ¥ 20 F 1839
(90.0%)7F %3l BF &Fo] e, 9
Fol Aol &5 Fe] WFoAe &EFET B
o H 9 reamingg A3 23 oM
138 (56.5%) 7t FFlA EF FFol ANL
9, WSolre &5 & YFoire LFFR
o B%th olgg FEFFY Fole HTFY
o] W& W32 FoA vlaA S o]
Zildgorn AUt 282 22mm head &
AlE3 79 28mm headE A}&3 AH¢HT
Wl el F%Fe ¥l go] wgtow, BAS
A 9nzt AU 28 F HE 5 F

Aol A= 28mm headE’
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ALg3 A9 22mm
headE A3 AS$HT o7 BRoy A
&3 oule YArh '
2 of

19883 1€ 5E 1991Q 29471A] FAHdstn
B AP astwidd A UHR bipolar endopr-
osthsisE' Al&d #AF FA|FHEo] 715384
43 o] & H]F reamingg& Al 3|
%S A (AT)S HF reamingg Al A
$+BHE UF 594 € &£5FE vm
##A3 d3 g9 g A48 Ao

1. AZdA e ¥Fo EF F°] Uy
ZAL-7F 18#(90.0%), AFolw &5 AUYH

A%7} 28(100%)ATh BRAAE F3o =
F %ol AW AL 138(565%), W3

AT EFol ARD A7 10201(43.5% ) F o}
A groupoll 4] B groupRt} F=eo] FFo] U
W 729 H-go] BAtHp<0.05).

2. A7 M e FHTE 2E5Fo] 42°9%, 9
= B FFEFL 30°(71.1%), W= HF &
FTHFL 12°(286%)2 2 Mg E£FFo] Y
FoMe FFEG BAH(p<0.05). BT
Ae 33T 253 37793, 92 ¥F &
FTHE 10°(27.0%), WS HE 532 27
(73.0%)2 WFolMy FFFo]l TeA 9
FEFRT ZAHP<0.05). AFdA e &9
o FEFo| BTrg 4 Bkoy} EA8HE
oaje fAG(p>0.05).

3. Stem. head?] =7]7} 22mm¢l A% £
T EFTF2 36° A, AFolMe HF $5F
& 8(22%), WA HAE FF5FL 28
(78%) % 2.7, 28mm head& At&-¥ 3¢ 3
7T EEF2 40°H 1, JFoAe FF £5F
& 22°(55%), WA Hit EEFL 18
(45%)2 22mm head& A}&3 297} 28mm
head®& Al4% A$Et W= &5 ¥vg
o] Etew FALTH sl UAAF(p<O.
05). 18y FHT EFFol oM e 28mm
headE A}-&38 79 22mm headE& A}&3 7
SHT FYHF TFF] ¥ BRo AT
A oue U H(p<0.05).

4. FA712ko] 37 Yol A 62.5% A
Fol BF %ol o EYPF ¢
362, 3/MAoNA 6709 Alolel H$ 75.0%
g FFo BF &Fo] Aoy FHF &



T2 39" 9o £ 6719 oldd B 739
%ol FFeo] BF EFol Ao FHA
$xFe 3972 B FAdMe HF 227049
ZAFAY F&F Aol AFHsdE $FF
ol &% dAdle 2 Aol7t Aoy FH

A7)7re] FA17|17ko] "ottty AZH ‘

5.

2% Harris hip scoree Aol 89.14, B

o] 8620z A, BFolA9 zole e

1}, A, Bf* 2594 Harris hip score7}
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&5

g FYT $FFol gu
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