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Clinical Analysis of Canal Filling of Cementless Femoral Stem

You-Sung Suh, M.D,, Young-Bock Know, M.,D,, Byung-Joon Shin, M.D,,
Soo-Kyun Rah, M.D., Chang-Uk Choi, M.D,

Department of Orthopedic Surgery, College of Medicine,
Soonchunhyang University, Seoul, Korea.

We Studied 48 patients(62 hips) who were performed hip arthroplasties at the
Department of Orthopaedic Surgery, Soonchunhyang University hospital from
February 1990 to August 1992. The purpose of the present study was to com-
pare canal filling ratio and clinical results of cases treated by cementless
femoral stem with 19 Harris Galante (straight stem), 23 Anatomic(curved stem)
and 20 Multilock (straight stem). The follow~up periods ranged from 12 months
to 36 months. We assessed canal filling at metaphysis, mid-stem and distal
canal, and clinical results according to canal filling.

The results were as follows ;

1. The average filling ratio of the medullary canal by each type of stem in

the coronal plane were as follows.

Harris Galante ; 80.5%, Anatomic ; 79.4%, Multilock ; 79.8% in metaphysis.

Harris Galante ; 88.7%, Anatomic ; 88.3%, Multilock ; 87.3% in mid-stem.

Harris Galante 5 95.1%, Anatomic s 90.2%, Multilock ; 94.5% in distal canal.

At distal canal, the average canal filling of Harris Galante and Multilock

were more excellent than Anatomic in coronal plane.

2. The average filling ratio of the medullary canal by each type of stem in

the saggital plane were as follows.

Harris Galante ; 64.0%, Anatomic ; 69.6%, Multilock ; 68.6% in metaphysis,

Harris Galante ; 79.6%, Anatomic ; 84.5%, Multilock ; 80.2% in mid-stem.

Harris Galante ; 78.3%, Anatomic ; 82.6%, Multilock ; 84.5% in distal canal.

At mid-stem, the average canal filling of Anatomic was more excellent than
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Multilock and Harris Galante. At metaphysis and distal canal, the average
canal filling of Anatomic and Multilock were more excellent than Harris

Galante in saggital plane.

3. The average Harris s hip scores of each type of stem at the final follow-up
was 89.9 in Harris Galante, 90.3 in Anatomic and 91.9 points in Multilock.
There was no significance statistically (p>0. 05).

4. The correlation between the average canal filling and thigh pain was not

statistically significant (p>0.05).

Key Words : Cementless femoral stem, Canal filling.
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Table 1. Preoperative diagnosis and type of femoral stem

Type Diagnosis Fx. DJD AVN No. of patients(both) No. of Cases
Harris Galante 3 5 11 15(4) 19(30. 6%)
Anatomic 1 1 21 16(7) 23(37.2%)
Multilock 2 1 17 17(3) 20(32.2%)
Total 6 7 49 48(14) 62(100%)

143 (22.6%) 2 3.4: 19 ¥ &S By ¥% 13
A BE Alewe Bxte 149 (29.1%) ©1ith

2) gl Edol| g 2%

% 489, 62:8%F ¥ i) 49812 MY B
%3 dEF AE 24 63, H34 BHYG T
A (Table 1).

3) T U AIB stem 7Y

Fe YL 628 BT WYE FF =gy E
AHgEtd e dEZ BEHFo AV|E straight
stem®] 7% EZ o] W HE2E ATE A
=329, Anatomic stem? AL F&F
tourque wrench& °o]&34 60~100 inch
pound®] 3#|HAl M= (rotational stability) &
=g A=3tdrh AMEE dE steme Harris
Galante 15, 1920 (30.6%), Anatomic 169,
23% (37.2%), Multilock 179, 208 (32.2%) 9
EXE B9 (Table 1).

2 YApMEy ot

628 EF &% 23U FA] AN FEd AF
A g &3 ARo] e dvhe Aestgm olu A
FH AL #3217t 42k (supine position) ol A
#&e] A& (liac crest) & XF A (symph-
ysis pubis)& QA& A9 F7A 1 inch 49%
A 232 Fol A FH RS gekgelA d
% el & £33 cassette® Ak FHoA v|&AF
3 gFe] FEeH gy AU oS A
tie] Wy 3ol FEFFH AF APHE e
Ao FZrA FAHA g9 H& 29 4 inch
ARl X-ray beamS FAlsto] FGsisic), ol
o cassette®} X-ray beam FA7|9] AZe 110
o] ATF, Canal filling® A&e Kim¥* Kim"™
o] ;g WP E o] &t AFAT ZHeA o

Al 298, FHE, 959 ARYE Yol Zz
AF3d e, 2% AFA ARAGME 2317
(lesser trchanter)9] AdelA FHAHE Zm o
HE9 93 HFF AL uely 3& Me] whi
© X5H U 2579 WESANE 233 98
AZE FXZ 29 steme HolE Urych &
steme] B 7R tip7tRe o)
A 2 FHE mid stemeZ level®
AARE tipe] AW IemNgoz )L
o] Zo2 stemd HolE Wi (Fig. 1).
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=% 37} 71%2 Harris's hip score & e
%% (thigh pain) & Egton FA7|7te Ao 12
Nl A HZ 367190l stem™d Harris' s hip
score 2% ¥ hEF FEFF canal fillingo] ol®
d# WAE 1 dert wEASAL. HAY 36704
9] FAJA e] 2R LA=R kst

o

1) Harris Galante stem®& A, Anatomic®
B, Multilock2 Cg FE739n 2y AxH
(pelvis AP) ARl AlZo|A 12 2HHE APL, &
HRE AP2, 99%E AP3EF 3819 A, B,
Cel AP1AIN H##2 22 80.5%, 79.4%, T9.
8%2 Jelsdtt. BAAMEE Unpaired T-testZ
A%t Canal filling A= doIH A<+ B
o] ol FAFHoZ FoAol ATHp>0.
05). B C, A% B H|mAldE EAHoE &
2% Aol GATHp>0.05). w7kA whjez
AP24lM A, B, Ce Ha3te 88.7%, 88.3%,
87.3% 2 AZHAD A9 canal filling A=E
EAYA Aol7t fostA A Uit (p>0.
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Fig. 1. Method of radiologic measurement. Figure la and la - The anteroposterior view. At the proxi-
mal level, it is difficult to measure the canal because of the greater trochanter, and a line is
therefore drawn along the lateral margin of the lateral cortex and extended, then used as the
basis for measurement. Figure 1b and 1b - The lateral view.

Table 2. Mean canal filling ratio

Group Count Mean AP1(%) AP2(%) AP3(%) Lat1(%) Lat2(%) Lat3(%)

A 19 80.5 88.7 95.1 64.0 79.6 78.3
B 23 79.4 88.3 90.2 69.6 84.5 82.6
C 20 79.8 87.3 94.5 68.6 80.2 84.5

05). AP3°14 A, B, C9 canal filling®] AZAl  ZdA Z94HE Latl, $UHE Lat2, 99%E
Hage 95.1%, 90.2%, 94.5% =2 JEPG As} Lat3el2t #71519& ul, A, B, CY LatlelA
B, 2281 B¢ CH filling A=& ¥|wA A7} B canal filling® H##S 42 64.0%, 69.6%,
v}, a2ln O/ BEY 434 JEPg ol 68.6%°o0 At B, 22z A¢l C9 vlmA| Bt
EAgA oz on)7l UARTH(p<0.05). ¥R Aet  AHG, C/t ART fillingel $& o= JYelgn
Ce vmdMe BAEE fFo3 Aolrt gle Ao BARHoz= gu|7t YA (p<0.05) B9 C
2 Ut (p>0.05). ©1& F83 B9 BAIEE o wmA T ZAold #9@ Aol AT (p>0.
AEE 59 AFH ARG 2958 FRoiAe 05). Lat2olMd<= Z+2t 79.6%, 84.5%, 80.2%%
A el wlmA feld zlele glled, 948 1 A¢l B, Bel C9 ®lmAl Bl AY CRY ¢
X & straight stem$ Harris Galante®t 319 FAgEHozx vy} ?sl?iﬁ}(p<0 05).
Multilock®]l AnatomicEth 58 Aoz Uelst 22y Ast CAloldlM e &2l Aol& & 4 f1%
o} (Table 2). Hp>0.05). Lat3lM+ 78.3%, 82.6%, 84.5%
2 Z+7h Jelda At B, A9t C9 vlmAl B8 C
2) =¥ =9 (translateral view) A1A3e] A 7} ARTh canal fillinge]l $kau SAgHczx
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Table 3. Result of Harris' s hip score of each type of stem

Harris Galante Anatomic Multilock Total
Excellent (90-100 point) 10 16 14 40
Good (80-89 point) 8 3 6 17
Fair (70-79 point) 1 4 0 5
Poor (70 point) 0 0 0 0
Total 19(89.9) 23(90.3) 20(91.9) 62(90.4)
* () : mean
Table 4, Relationship between thigh pain and canal filling
Mean AP1 AP2 AP3 Latl Lat2 Lat3
T (1320) 81.3 87.2 93.0 66. 3 80.5 80.4
T (49#) 79.5 88.3 93,1 67.9 81.9 82.2
Table 5, Relationship between thigh pain and canal filling of each type of stem
Mean APl AP2 AP3 Latl Lat2 Lat3
HT" 6 82.0 87.8 92.8 64.3 82.3 79.8
HT 13 79.9 89.2 96. 2 63.9 78.3 77.6
AT 5 81.0 88.8 92.0 70.0 85.4 82.7
AT 18 79.0 88.1 89.7 69.5 85.4 82.7
MT' 2 80.0 8L.5 96.0 63.5 73.5 78.0
MT 18 79.8 87.9 94.3 69.1 80.9 85.2

oJm7F A} (p<0.05). B2 Co HlmAl C7F BR
ot 7k 9423 fillinge EYev BAEHczE
olu)7t QA (p>0.05). EAHY HF:E & &
AARA A, B, C A9 ¥a4] Latlelde AR
t} Bs} C7} 9438 Aoz Jebds, Lat2dde
A, CEt: B/} £489en Lat3dide AR
B, C7t 48 Ao yehygr(Table 2).

3) &3 H 4Ll HF 367RE FAI7L
2919 Harris Galante stem$ AM&-3 1989
T Harris's hip scoree €3 49.5% 4] 89.93
oz, Ho 127084 HF 307049 FA7 AR
? Anatomic stem& AMEE e £d 47.23
AlA 90.3d o2 ez, H 12709 27 2074
9 ZA39Y Multilock stem® 3¢ €3 41.2
oA 91.94c2 Vel AleF Al oA
score?] o1& HAFA BAER 9l AUTHp>
0.05) (Table 3).

4) HF FAA dEE %L Harris Galante

stemE AMEE 198F 63 (31.5%) oA Vel
Anatomic stem= AHE% 2385 58 (21.7%)
A yehgen Multilock stemolAE 2021% 23
(10.0%) oA Jebgel, AFA D 2 ApefA
594 filling A= HEF 53] FAH 4
# AZE vaA $50] de =133+ T, gl
T49E) S T & & W AFA AR E T 79
AP1, 2, 39 #H¥ filling & 81.3, 87.2, 93.
0%91 T o9 HFFL 79.5, 88.3, 93.1%%
Yebdch, AR T Latl, 2, 39 dd#2
T'olA 66.3, 80.5, 80.4%HA 1 T TNME 67.9,
81.9, 82.2%= Jeh} EF°] e ¥ 8l &
Bep AFxd AlRGA 2989 fillingel %zt Eo
A dout EALtH vimAl 9njyt gle ez v
Bt (p>0.05). Stem HFFEE FF /5
dojA fillingel A& WAl Harris Galante
steme 192813 62lolN B8] UALHTY), 13
e Qe BHHT), HT Y14 AP, 2, 3= 82
0, 87.8, 92.8% z8l1 Latl, 2, 3& 64.3, 82
3, 79.8%9 fillingg& B2 HT A AP1, 2,
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3= 79.9, 89.2, 96.2%, Latl, 2, 3= 63.9, 78.
3, 77.6%9 fillingg 2Rt} Anatomic steme
2383 58lolA FEol UNR(ATY), 18dAME
gd= HHAT), ATl API1, 2, 3= 81.0, 88.
8, 92% 1 Latl, 2, 3% 70.0, 81.2, 82.2%%
om AT 9 7%+ 79.0, 88.1, 89.7, 69.5, 85.
4, 82.7%% ZtZ} Jebgrt. Multilock stem-S
2031F 289N Bl AR (MTY), 182l1A i
de vH(MT), MT'9 3% AP1, 2, 3= 80.0,
81.5, 96°1%x Latl, 2, 3« 63.5, 73.5, 78.0%
don MT <9 A% 79.8, 87.9, 94.3, 69.1, 80.
4, 85.2%% JEPAC). olielA stem® #EEE
59 fFl W ¥9¥ canal fillingd] I E
AFA FASH F9A4L A (p>0.05) (Table
4, 5.

o #

AF nFE AV&L 19583 Wiles®oll 23l A
Alzd olg <3 ned Aoz A3 F5
A71% At A8 ofF FE&7 £HoE AHE
oAzla gtz 1960 AHMEE o] &%
FRHE BETF A9 AVIFA A3 F AHE
o] F4H Hen AXFEA] 3 T B F
Aol BALAR 53] HA KL v &AM F44
g7l A= e 5 B AP AAHAL H
e FAHES Nds7] A3 2o WY
(bone ingrowth)el] 2§ AE8H mHe] A=
ol 11, oA FANEE AR g2 JAFad
A AXPEE FeANY BF, o|EFY @3, 3
ZHo] A7 AF A, A AP, A
Al &49] gol3H5e FHES ZA HU2® Kim
I Suh®el 93 ¥H MAZF(deep vein
thrombosis) ¢] RI=% @rin st AlHMEE A}
4312 %<& %YL pressfit, porous coated,
a2]3 hydroxyapatite coated 277t gle u},
porous coatede] EHe g9 F W3FA# (bone
ingrowth) 2 19702 Galante'® 9} Pillar®2
FEAYA o3 FHEHAUL, porous coated EH
oz9l F U 9 YEFH 2L 47
AalM e BET A9Fe 27 Aol Fadm
#, Azl wet Fgo] g2y dAFeg 150~

o)

A dpe

Yo o

500m =7} 2o WAl Foim A,
Hydroxyapatite coated 23¥TE Greesink &
o o8 Ang 1P Y FEsITR EaEo
As gl BAMEE AME3R] g dFadA
s e AUAETS E9 I3y, Y&} 3
P& o|lFe o] Fasith way F& AYEY
AEet Begol wlg FR31H HEAUH YWEFE
stress concentratione] Zasie] o] o FH3
A 22 AEH AEl 3 F A He
Aoz delx Uo>?, olq] we}l AHzEL 80d
o F2 Al83l9Y straight stem$! Harris
Galante stem¥ Z931% steme°] thE 99 d%
1% stemErth FI HAEFEY] g3 glo] HAe
Callaghan 5°9] F3%) wal 5o, 90dh
Zo F2 A}23AY curved stem$l Anatomic
stem 18]3, Harris Galante stem? @3 & B
239 chE Multilock stem& AHg3sld A3
A ANgeS AP B WA film A4
canal filling®] F=E vlw3|c} 3y o}
canal fillingell $lo1A A& WP A3 filling
o] Fzol A 7]Fe] AAA UA ¥& ¥ KimTF
£ A4le] mehby*®o] wa} Harris Galante
typed A% 29% (metaphysis), 7% (mid-
stem), ¥HF(distal) el WFH AR A ZolA 82
#e] B 78%, 95%, 96%9 fillingel Y1 &
A ARA 69%, 78%, T6%9<] fillingg B}
o B oh?, AAE9 Z$ Harris-Galante
type2 AFH AL AZNA Zzh 80.5%, 88.
1%, 95.1%, %W AR AZAA Zzt 64, 0%,
79.6%, 78.3%2 Jeh} Kim 5 2l tiA 3
o2 fARlR e AEFE 2R fillingel F
R} A9 vlE dodoez HolPg HAF
3 9lch. ®3F Anatomic stem®] A $-dle 298
fillinge] AFH Azl 80%0]4}, & ARXAA
70%°139 A% HE2gchn shn 11629 Al
oA 106817} &9 E9lel TN 1162
o] AFA Az ASZA HF fillinge 29+
(metaphysis), %% (mid-stem), HLIF
(distal) 7} 2}2} 84%, 87%, 86%Ax, ZHARH
A T0%, 72%, 67%2 B3R, ARE 9
& Anatomic stem& A& AlgdME HEHA
A Z4zF 79,4, 88.4, 90.2%%A 1 SN 69.6%,
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84.5%, 82.6%2 Zz Yeh} Kim 59 Eiiol
vl Axds S ZYRE oA AT F
e AR E % fillingel HAd
Straight stem$¢! Multilock stem®] ™3} canal
fillinge] Zoe 2ng ul glon Ede Ag:
AFH AR AlZNA 242 79.8, 87.3, 94.5%%
3 &8 AR AZNM 22} 68.6, 80.2, 84.5% %
B} olitel Az Hol FHF JFEL gx
371 H7HA] stem®re] BAIEA vlmAl Ao
Harris Galantex AFHAY 9995 &R &5
3193, Anatomice 2% 29, FUF, 99
5 A ZoA $4319em, Multilocke HFHG
AR, SUY 298, FUE, d4F5 viIRA
*+5E )

QEE 550 dilde ol =@ ox]7} 9l
Hedley %€ & Z7]d Jehin ddozA
AQrdse P Folgt 9oy Campbell 57
2 tE steme EMFAE vehlle oz HE
g2 nFol AANF Aoz WAH AT T
3l =8l Engh® Massin™2 2¥9 8.7%, 3l
9.4%°1A F%ol U FALH 29 gt
I B38%3, Rothman® Cohn®& 1de] 1.
5%¢ 44 &L B3nsAd. Callaghan &
PCAS9] A}&A] 199 18%, 239 16%A &
F5°] ddctn Bz HAE AL &F
B 22.4M09 FARE Harris GalanteZ A&
19815 6312 o 31.5%, €% BT 19.471¥ FA|
# Anatomic stem 23#% 532 Callaghan®
Ba(1d:13%, 29 :23%)°9 A9 fAR &
] 21.7% 8l &F BT 14.070Y FARR
Multilock 2081% 28 10.0%°14 dER F%5
o] Yeh} Harris Galante, Anatomic,
Multilock® A& d 8o =oh(FA o
20.9%). &8 case’t B &}3; £F FA|7)3
T ol & 9YnE ¥q8 £ g ¥F P F
A7+ gosttkn Hzgrt. 971914 Campbell 57
o] F3d wal tE stemd) B o 5F
o] 9ot 7zt stemd, F$9 fillings] A=< of
HE 5Eo] Yehde HEE J#AC] o #E
stem& AHEAl B850 Qe ol gle wEY AF
Holu} 2w A9 e RYME fillingsl F=
7t A Jehdol s} AxEe] AS 2HR, F¢

5, 4% 25 FBAHH 97} gleoz
Jehdtl. ole A dile AT 2719 stem
o] AMREA:, XA FEI] BA ¥skon, F
A A ER Bk 23 5 d28Ue naiAl
@%7] HECE AZEHY, S Ao 2] v
F3ted olobze 291e I FUIHA FA7L H
8% oz Br}

Harris' s hip scoree €3 H# 46.944 &
F B 90.43 o2 EENeH 6289 AT
57814 Excellent =¥ Goods ZA#E Bt}
ol4te] A3g Ho} Zt stem? canal fillingole
Ao} & Holu} straight stem 2 curved stem Al
A AL A AlEHA A @7l AN
£ canal filling® 94423 2 d=E® 5534
28 AL gle Aoz Jebgr

V.2 ¢

A A& Harris Galante type 198,
Anatomic type 23], Multilock type 20819 <1
T 23E AEEE NPT X-ray ASAN 742
canal filling =& v¥lmwsln Y FAIF A
953 Zstth

1. A% ARA Harris Galante, Anatomic
ae2j3 Multilock® §AEA vmdx ¥
fillinge #H¥ 80.5, 79.4, 79.8%93n i1+
filling& 88.7, 88.3, 87.3%%2n Y9REE 95
1, 90.2, 94.5%2 Y9 fillingolA Harris
Galante$} Multilock®] AnatomicHEt} “gti3 e
2 3

2. &%W AR Harris Galante, Anatomic,
Multilock2 <$%°l* 64.0, 69.6, 68.6%%A3
ZEA 79.6, 84.5, 80.2%Hom WFoiA
78.3, 82.6, 84.5%2 ¥ A <= Harris
Galante®t} Anatomic® Multilocke] A& e
2 234 Jdewn FAFAAME Harris
Galante, Multilock 2%} Anatomic®] 43192
o Y9¥olA & Harris GalanteEth Anatomic,
Multilocke] $5% o2 viebyt),

3. Femoral stem® Harris's hip scoree
Harris Galante& AM4-3 198l B 89.9%,
Anatomic®& AHE-3F 9= 90.3d, Multilocks]
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2% 91.94cz ZZ Jelyth Ale¥ ATdA
score2] o1& AEA FAHRA 9ule AcHp>
0.05).

4, 24249 stem F¥ol BE 49 canal fill-
ing?l Fx=¢ dEY FE53= FAGH 48 8A
7t e A2 Yehyrt
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