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In Vitro Biomechanical Evaluation of Proper Position of Acetabular Cup
and Femoral Stem for T.H.R.A. —by Using Mueller Apparatus —

Young Chang Kim, M.D., Pan Suck Kim, M.D., Jang Seok Choi, M.D.
Hyun Oh Cho, M.D. and Young Goo Lee, M.D.

Department of Orthopaedic Surgery, In Je Medical College, Patk Hospital, Busan, Korea

The Primary objectives of total hip replacement arthroplasty are not only to relieve pain, but
to improve motion and function.
The range of motion following total hip replacement arthroplasty depends on geveral factors,
especially the position of acetabular cup and femoral stem.
Also the oriental need more flexion and abduction in hip motion for squarting position as com-
pared with the European who have different living activity.
We studied in vitro biomechanical evaluation of proper position of acetabular cup and femoral
stem for T.H.R.A.
The following results were obtained :
1. Effect of component orientation on R.O.M.
2. Acceptable position of prosthesis was as follows :
Acetabular cup : inclination 40 —50 degree
anteversion 20— 30 degree
Femoral stem : anteversion 0 —10 degree
3. The sum of ideal anteversion of the two components was 30— 35 degree
4. Oriental sitting position was performed normally in the ideal position of the prosthesis
5. Acetabular cup is likely insert in the position as far as post sup rim of acetabulum mightbe
feasible to be full recovered.

Key Words : Ideal position of THRA. Oriental sitting position.
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Welsh dobrbdE G She) A4
vz}l 4] & squarting position o) 7}5& 713 o)
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ard stem-& 2} &35lg ),

1A el dAe (Figl) oA B ulelzre] <gn)
T $1AE AL AFTHNEHFFo} 3d =T
< o] Fo) 7bsEA sl el T-& (Fig2)
A B 23 w74 A7 (anteversion)s} 7 A}

(inclination)Z W3t 2 = QA A &g on, o Fig. 3. The rotating axis is attached to the
HEF AAL dEHIFF 43 FdA =4 $F 9 distal end of the femur, to remote the femoral
A HASE FAAHHFiIgI. el +5HAE anteversion.

- i s

Fig. 1. The experimental model used in this Fig. 4. The Goniometer to calculate the range

study. of motion.

Fig. 5. The R.O.M. is determined just before
subluxation of the femoral Head, when femoral
neck is attached to the rim of the artificial ace-
tabulum.

A8 A FE71E 3 T 43 shglo (Fig.

4. AL HFE FALE qE2E IAAT
22 $5HYE 2Asdm, ST T8}

Fig. 2. Anteversion and inclination of the ace- j ) T
tebulu model are changeable. AdFzA e Ede s FAstm ©@F in vitro
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T A AEole M7 AR W T AA Y NHFFAA S NZAE WA A7 nA Y He)A 2
W 2EHAE 2= g HAs] FHsded, B3 2 1NN L£EZA, ZUYH T

8- 90 FFHAAN A3 AF JHE veby Ao,

A AAslch HAFA EEHYE Q3o EZ
2} AN} dFul e o F{rim)el]l LR A
& subluxation) 7] AA7xE 2 W92 st}
Figh). 22219 AFHH 74 AL, HEHFF A
A& —100 0° 5° 100 15 200 , vl AAL 0°
10° 20° 30° 40°, wl-+2 A A5 30° 40° 45 50° 60°
2 oatgen 7o A B2 2FAA 15049
ISR N A 27t SEWMAE AEEA). o)
A 150ee] mAA AN FAE FEHYS nH
ERE ghER, thA] o] £ R E wlgo g o 2
ko] $EwWstE graph= b4 shglch o] graph
Aol vielhd 5o Hag A $EHS 99
A, FuAAL A5 R E uw EA sl

4 o

15041 8) ZAANA dojrpe BE gy &
549 graphz EAs) 2w (Graph 1 & 2)9} 2
o] viehide},

o] graph& o]-434 zt7o nAAA NN &%
o WERge AuE, FPHAE gEITe
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79 AA) ZoretE gHN e Bastz yA
< Frhste, vlF FAe] 2518 o gHe Z
Z¥staL, v AL Frhsid, 9@ AL pas)
2 3L Z7)3ke} (Table 1),

1509018 A Fel A A} n@Ado] L£EH9 o)
CAHE EEHAE e 2 97 2140y (acce-
ptable position) o]Fej 4 37} 74 o]Abdal 1
91 A Z(ideal position) e}rge}(Table 2),

A71% 219 o)AA-el A E B Bu o

F5Y AAe 0°aA 54, 5604 54, 10°
oM 4oz Jepos], wlFe] HAe) 2004 114,
30° oA 8o, HF FHArL 40° oM 54, 45°
ol Al 9o, 50°e] 2} 5 2] T+ X & ¥ g Table 3).
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o7} ol A& A2 etz uFe AAL 2
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oldAeld e £ AAY FL& 30 ~35 Ale]z v}
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Table 1. Effect of component orientation on ROM
E/R Abd : E/R I/R Abd

Chang in component

orientation Flexion in extension in extesion in 90 flexion in 90 flexion in 90 flexion
Socket anteversion 1 ) i)
or 1 1 i) !
Femoral anteversion l 1 )
Socket inclination 1 1 ) 1 ! 1 1

T Y HETFY MAc) Y W, 2z AL FAE A, A A F5E4A7 He A
€ Jehd Aolrh,
Table 2. Acceptable position of prosthesis

FA -10 0 5 10 15 20
AANAI 30 40 45 50 60 30 40 45 50 60 30 40 45 50 60 30 40 45 50 60 30 40 45 50 60 30 40 45 50 60

0 L

10 e)

20 oXe) O0C 000 000 O

30 o) o®e’ O0® 0

40 e

O : Acceptable position, ® : Ideal position

15081 8] ZANA oA vlZAy o)AtHe LEFPHE X 2189 ANE HASHAch A By
& 150919 TAAAGA AYE EHA oA LFHHE ALY 5HS} vadA A4 HH el
Hase 2105 Bon 53 3dE A HHE 4 BHa Ak

-638—



Table 3. Acceptable position of prosthesis

Femur anteversion

Acetabular anteversion

Acetabular inclination

30 45

—10 40 40

45

20 50

0 40

30 45

50

45

20 50

5 40

30 45

50

30

10 20 40

50

30 45

30

15 20 40

45

20 10 45

20 45
—10 (2) (1 N()] 30 (2)
0*(5) 10 (1) 40*(5)
5*(5) 20*(11) 45*(9)
10%(4) 30*(8) 50*(5)
15 (3) 40 (1) 60 (0)

20 (2)
21 21 21
x + + Total cases ; 150. +if increased FA — — — decreased AA, s FA+AA= average 30-35

A A 1502 %ol A 219 ¢ acceptable position & WHIFFANE FAHLE FFH0 A4 58, 5° 044 5
A, 104 4, viFAAE FALE EFT 20 A 119, 30 A 8, v]FAAE F4H03 2
Fatd 40 ol 53, 4564 93, 50 A 5AZ FHe HAe ¥ FEERAL. £ 2199 acce-
ptable position £ W FF AAFH v FAAL F=F A A7) 30 — 35 Ate] Ao},

®, 398 oA kA E BT Sbsg AL
vhebyte} ( Table 4),

2 A3 AFu T T HAE AAe) 200 ~30°
Abel, ZAAL7} 40° ~50° Abolsl o] Al Ao E
e}t o

o] o) AH <l w72 A HAE AAE cadava F
& o] 43l AFHFTE FANFNE AYE AAY
A w72 Faude] # g8l Hode Y7
A AFH T AAE HEY FH QFu|ge ol
Hq mA9HQ 20°~30°9 AL 2L FUF 9
A e}

1 &

HAARAAN AZE 2BHe EFHYE FZol
120°, <)o) 40°, 3 AHe] 45 A Eo|r},

Johnston & Smidt®e) o) s, UYFeA AN
835 A ¥8¥ 293y £34e, TFE A
A% 90" AE, EAL uiddA P &9 A%
115° ~125° A =2 FF8Fo| ZHAHANA dojd
o sl Ul ZRAEY $ERANI UE A
°] A7 AMYEL 4Y AL, ¥5Y nBAY
$EHUE oS AN Y £F° nysmEH
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Table 4. ROM of ideal position and Korea sitting position

Neutral 90 flexion

FA AA Al Flexion Extension Abduction Abduction I/R E/R Abduction Abduction I/R E/R
0 30 45 120 38 76 36 136 50 77 33 35 115
0 30 45 123 35 82 30 129 47 82 30 40 110
5 30 50 118 28 63 33 115 45 75 37 42 105
Normal 120 30 40 30 40 50 70 20 45 45
Korean

sitting 80— 45— 50—

position 100 50 80
THR* 120 20 20

THR + By Johnston and Smidt ; an ideal result from THR
€ AFNAM LA o)A A A EF WY AU EFHY 22T JultAel WP &
FHHE v Esle B}, oldf o)A HFAA &S e TEUAR SuAA I 25 ALY

T 3.

L=

Fig. 6. Methods of shoe tying. A,B=Normal.
C, D, E=Compensatory.

goib

D
Fig. 7. Methods of sitting. A=Normal. B.C,
=Compensatory.

7bed A71% @eis dtdeh dE A4 FF
A& A% (Fig6)ol/l 2w Al B A

BALEFA g3 A o] F4AAL C, D, E, 9 7
FE €¥83} 853359 A odHA e A
th. Aol g A% (FigD)eld B 7p2k3) e}
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Fig. 8. Methods of picking up object from
floor. A=Normal. B, C, D, E=Compensatory.
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Fig. 9.
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FAEe] glet el BEES 0¥ =R slsH
Aw A5k vt 9le BAE o] 29 AS
(Fig.8)ell A1 2} zbo] squartingel 4 EA-&AAY &
2|& ¥4 stoopings) X E2E& FA €} ol sq-
uarting-& 125° 9] %] Y 8 3}l stoopinge 115
o FFeldasich. et wRALFY AT
< A2 Do o] AZRY F2) chert FTA
717 o MEEE o] $3ld BAL P &4
"o o]z LEdE B &AL akubaiA) )
Lo AAYY SEWYIE AAAL Aoz,
WAL #dd) o)y £ ol &t 2A sk
At m@pAe FF, od P dHHA 8
PR EFLE] BygHdoz dojd o s5a
TEAe AL olyy Lo 2Asgn
AAL YA Bedg o] 43t Arzsig)

S5 aRHAM FAe Uejr}r]
£ 284 IFXF HYE A A
52 Ao o)lFe FEE ZAH}EZH
et & 1P AAdA HFe) 4d3 o s
A&o] o]t AEe ftAAgAY A E
to] AH&3 gl (Fig. 9). 9JH L 40° ~50° =
T AL 50°~70° 2 A=,

2A: Axg 2E AN T AAHoR s53)
B ndde] FFEFL 1200 = Holof g,

Johnston & Smidt¥ o ojstd zBA HY&
Fol FFol 1200, HAo] 20, Y3 Ae] 20 AAE
S{ofol o)A olal sttt ey E& A} 2
FubAtA o] g EF¢ AZsd o] 4 o4
Holoksin, sAo gAME o & HYE &
TEA et (Fk Aol A A TAYE 9
FFAZ S A A ade)vtrz Johnston & Smidt
o 934 20 ste 9yt 9 §)

Charnley® o] o3} xqlold a3 oA A&
Foll FFe] A 110 7AA & ol F o Aok 3},
sitting o] 1} squartinge] @AY o2 o) 26)x) 7] 9
AxE X EF0l 714 28y sy, 29
Al sitting o]} squarting & 2 A 9 933 Ao
EPHOZ oA oo WY $EUNE
FFe] 1200 s1Ho] 30 93 HMe) g0 et s} 9
A3 937 o] °;_1°1‘+m‘ T UL 2519 45 9
Z, FEE FFL A7) HANE gAY gy ao)
ks olol A st o)y HSe gEAa
7} squartingo] = o)A 3} 93] He] 53 0] %o
Ao 2T 2y 23] o]y squarting o] 7}
& Aot sy,

H.C Amstutz? o] o|stw 123t Helrl 1,
AEAAN v 2EAAY w7 52 2,0
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9] ball radius ratio”} 3¢ 52, 3, 7|slgR e
g2 A=A 7o HAg sige] o]Foj w1
o 3718 F5HAE gD g, a2y 2
€7 Mueller typewtg o] 43l 254 E =
Aite A4Ye AAsgod, o dox gL Yy
o dlFHgel 259 4T glen #rY ¥
el el 2 FEHHAANE o] & HolE AL F
2 9] At els, = David R.Chandler?s) 2)s}= in
vitro ] Mol ZPAe) $EHYE UEEH 2
HEe £E6 dHME AFL A "Hdn sy
tdl ole AF A¥GA ALy TAHL s yEs
T2 Aol sl EEFWH 2e]E JelEF
Atk Zelet. 2 FF ol F Ak FE Aol o
g A7t o 28¥ A ag=Egic

< g

2 AN QAFuFo AFHHIFE o] B3}
o AAY n{A FFdH A A¥A AP
A gy ZE A5 ddn.

1. d3xdd9 24 29 £3% " 3A
+ Table 1 % o] vjebytey,

FHAANA A FF AR w79 AAo] 2
7tat 2HEF5 S F7sla 9 FFHAAE H]
T4 A3 2 A Frisid Y3 AE Zrisd
t} (Table 1) & (Graph 1.2).

2. AFnFHg AH o4 nAYAE o
HEF AAel 0" ~10°, »Fe "Ael 200 ~30
vl 2] "ol 40°~50" A}

3. dEEFFY AAH H‘—J A7 4 #3737

¥ 30°~35" 7} o] Ak A o],

4. AFndAdY 71 ol Aelygy 38 =z
s A A kR e ¥ 7t stolch(Table 4).

5. A YES APY o AdFu T WA
< GAu T F4uge] s este @ ANz s
= 7o} olAbA el qrt,
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