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Fig. 1. The characteristic of Cone prosthesis®. Conical stem has a
tapered angel of 5 degree with even eight sharp longitudinal ridge,

it consist of coarse blasted titanium surface for osteointegration.

14
Fig. 2. (A) This shows radiograph of 66 years old female with
idiopathic avascular necrosis of femoral head. (B) The hip
anterioposterior radiograph shows immediately radiograph after
operation. (C-D) The hip anterioposterior and lateral radiograph

shows bone ingrowth without subsidence or osteolysis after 62

months follow up after operation. 15

Fig. 3. (A) This shows radiograph of 59 years old female with femur
neck fracture(subcapital type) (B) The hip anterioposterior
radiograph shows immediately radiograph after operation. (C-D) The
hip anterioposterior and lateral radiograph shows bone ingrowth
without subsidence or osteolysis after 64 months after operation.
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ABSTRACT

Cementless Total Hip Arthroplasty Using

the Conical Femoral Stem

Park Sang Soo
Advisor : Prof. Lee Sang Hong, Ph.D.
Depar tment of Medicine,

Graduate School of Chosun University

Purpose: The purpose of this study is to evaluate the clinical and
radiological results of the cementless total hip arthroplasty using a conical
stem.

Materials and Methods: From December 2000 to December 2006, total hip
arthroplasty with the conical stem was performed in 36 patients and 41 hips.
Minimal follow up period was 5 years and the mean age was 68.2 years (range
22-88years). The causes for the total hip arthroplaty were  avascular
necrosis(AVN) in 27 cases, degenerative osteoarthritis ini 4 cases, traumatic
osteoarthritis in 3 cases, femoral neck fracture in 3 cases, nonunions of
trochateric fracture in 3 cases, hip fracture and dislocation 1 case. The
clinical results were evaluated using the Harris hip score and according to

the pain on inguinal area or thigh. The radiographic evaluation was performed



to determine the level of osteolysis and instability around the acetabular
cup and the femoral stem.

Results: At the most recent follow-up, the mean Harris hip score was 92
points without inguinal or thigh pain. The complications included two cases
of transient peroneal nerve palsy caused by postoperative compressive
dressing and one case of heterotopic ossification. Radiologically, bone
ingrowth was noted in all cases without migration of acetabular and femoral
stem, changing of the position, subsidence, loosening or osteolysis.
Conculsion: Cementless total hip arthroplasty with the conical femoral stem

shows good clinical and radiologic results at minimal 5 years follow up.

Key Words: Conical femoral stem, cementless total hip arthroplasty

_iv_



. A&

clJl <

Jn
oI

uy

o1
OH
ol

<0

B
ol

oI
RO
E

Rr
ior
OH

20

0l
il
o)
=
L
Bl
1)
_uu_

10
w

=i

oF

53
)
KJ
ol

=
1o

CHE]

CHEl ABI0l AJEUY2EH 2 = Conical

40008 d2H O

Kk

<
o)
=

]
gl

i

ilo]

U

NSV

b

__3._

&3

HSOl

JIgol

ol
i3
Ok
nJ

Ct." XIS CHEl

==

| JIE0lLt HEO

ol
i3
Ok
nJ

CHEl

ol
<
ol
=
&)
&l
gl
_|u_
Ao
oJ
0
W

=i

oF

_

i0J

HE A8S 02

2= S XMl Al Conical

1]
=)
fal

Rr
ior

ok

H Ot

0

HE AES SE40l

=436t Conical



1l
10

ol

.

20

-

<0

&l

1282H 2006 120K =& 0lA Conical CHE

2000¢

Bl

B

[0
ol

0l
83

9]

0l
20

& 20%) 41015 O

162,

(WS
o o

369 (

=
e

oL

<
K+
4
)
lo-

ol
=
&)
]
gl

=&0l 65.9MI1(39-88), &0l

66.8AI(22-88) =

LIOl=

ga

SONRS]

gl
0

3.45(3.12-4.56) OIUALCt.

= Canal Flare Indexe

H
[==]

67.5AM1(22-83) A 2 0

gl

[AFJE 2704 (65.9%)

3

0
Tl
oF

o]
o)
Rl

il
ol
o

ol
<
ol
<
]

R

lo-

R
Rl

~J

TSN}

301 (7.3%)

q

Rl
Rl

IS
R0

o

CHEl

301 (7.3%)

30
Rl
A

q

t

i

70
20

X

I.

0I1(9.8%)

OILt

101(2.4%) A2H UE 2|22 I

_
‘7 Y B

Mo

IN,

War saw,

I = (Wagner cone stem®, Zimmer,

AFO
(==

MM AHZ8t conical CHE

L0 82 M= 2

£ HMcl=l Eltts &=0lH

0l

H Ab=SH Z&201 It

0

= Aol 2

CHO HH

~
I
o

LEAFSR &0l

Olotel

3

=S
[a—

Bl =20l

War saw,

Tlvanium® (TiAI6V4) 22 HMEE Trilogy AB® acetabular system(Zimmer,



T (modified Gibson

19)
760

0l

Z ANHEACH HEXR B2

=)

approach)

0l

e

10

ok

9]

Kr

oI
OH

ok

HEMEEH & S RoHE A

_J
30

iz

g
o

ch

OZ 2

JFA
— T

12018, 1 = 14

. 3MHE, 6IHE,

=3
-

X
s

Harris Hip Score(HHS)S 0|2

=
[a—

Aol A

FACH.? HHS &40 90& O

EYNRe

11
Ok

ol
Klo
1o

IF

w

ok

I+
B
T

E
83

9]

., 90% 0I2+ 80& Ol

oA
T

=
=

OF

JtotALTH

o]
S

11

708 0Jet

==
[=

J
B0
BRI
ol

gl

o

ok

el OEXS FAIAIS D2E A

IoF
RT

n
3+
KJ
n
3+
i

)
rr
Tor
e

-

10

Hl= At

B3 2 8l2& 2

A otALH.

il

oI
Ulo

1o

010
Rl

=
70
180

Rl

ok

Kr
<+

-

Al

o
30
i
o
Kl

gl

o

I
ol

80
KJ

E
33

K

Ok

ol
R

A
_ln_

0l

i

ilo]

=22 +=380I=s0l 2mm 0142l 01=0l

=22 2mm Ol&, =&HO0|=s=2 Kohler



Capelllo S¥1t

Z2ot=

i0J

Kawamura S0 2

x
=

[m]
A
i0J

fir

ar
80

tAOl AMLE 1,2

Rl

Ho=2
ST =

o =
BA T

01=0l

Bl=2& 2

Bl =

OlS3at ALY,

I.

A
(=]

HI2=2 0l 2mm Ol

’

(el @S|
(=)

[y

— =
gle 3%E 874

01=0l

Bl= &2

Rl

K0

ol

I

]
OF
R0
o)
ol

Delee® Charnley®’ol Rpaioz L}

—

—

ol

0l

oo

wr
X

AL

AHO1 2]

b2

Rl
OF

R0

J)

ok

50
<+

OF
R0

ol

-

20

H

=
1o

Bl 0 U

)

|
110

PN
[y

A

&0l 2mm Ol&f0IEH

A
=

CHEl
Dol 7A0i CH

ot As A2

R0

KD

CH El

st

&l
S E0l

LA

prn
=

o5t 0.% gl

Yo gl et

=101

o

Engh

9)9_|

D0l AL 2

Jteldl

ol
ol
<l

|

CHEl

8%
10
Uk
il

f

o]
RO
B

0
70

ol

I

%0
_|n_
70
3!
70
ok
0

KO
B

0
Al

ilo]
ol

Rothman S'Vo| grgio e}

]

KIr

=S
[a—

X

o
F

2

=)

t2 SPSS 12.0 version

cC
=

t

I
[

|/\-|O|
S =

TT —

[eNe)
FO paired T test ARSI D P<O.058 219 U= Aoz HD

HA
o

=

M LHete 2, BHiHZ JIS0HA U

ol CH



)
Gl

ANAl B2 928 (82~100%)

== =
o

55& (23-81& )OI A =l

Ho
iy
-
83

4

~J

<

1001 (34%)

10f
o0

3

31011 (76%) ,

<+
o

(P<0.05),

00

ol
0
IR

ﬁ)
B0
Rl
ol

I

Bl BA

0l

Rl

ok

A0

SAUMA 101(2.4%) 112t [TISSUMM 100(2.4%)

ol

cll Ol A

AAI G 0l

jd

Rl

=iy

0l
A0
K0

KM
<+

ok

1o

010
Rl

E
832

0l
83
iy

ol
180

AAlI & Ol

=<
T

KIo

ol

ok
il

&l

Rl

A
m

Ko

{i
o)
>3
pd

]
gl
_|u_

[0
ol

24 =0
(=== Jrg

g4,

pedesteal

gl

Rr



0l
s

i0J

i0J

ok

M
3+

il

0l
83
10
I
o}



Kl
_uu_

V.

KJ

]
g
_uu_

0l

-

20

o
U

o)
0l

o

Kr

i0J
A0

ol

rJ
"

JI219 A0HEl D WSS 2Ch.

S
&

oI
RO
B

Rr
ior
Ul

20

, Legg—Calve—Perthes &

=o=
TS

ez
=]

R i

=AM
SoS

P

2

otXIBH 201212

KIO
B0

]
gl
_uu_

=
1o

ol

ol
o)
R

ol
Ul

nJ

ALl
]

OF
10
Ju

e

n)
0l
bl
ol
<
o)
=
L
Bl
1)

o

Rl

ol
IF

oF
nJ

ol

<]

<l

H
oJ

(HO

180

D

70
<+
A

I+

ok

-
o

_

ol
o0

a9

02 CHE

N X}t
(K=

CC =
ol

S|
=

Rl

ok

[ = Ol

<
o)
K
pd
Bl
1)
_|u_

=
oll

180

gl

O

=
—

o
as

|2 JHES conical THEl AEE2 [HE

S

B
o)
E
iy

1]
=)
]
i0J
1of
o0

Rr

KIO
010
Rr

0l
Kflo

CHEl

I Conical

o

o

Wagner S'?0f

ol
160

K]

)

<A

o]
s

)
ol
B

H
ol
H

0l
0

ol
K0
B
160

K-
0

A

revision A0

o=

=S
[a—

f

20

3+

ioll
RO
Ki
ol
Al
30
Kl

2

=1

il 2l

=] EMES

®r
Ok
[

U
s

0l

ol
5U

oI

o}

1)
ol

<]

ol
ol

<l

0l
Rl

Ju
)
X0
180

Bl M2

Ul0

Gl, Wong

=S
[a—

K

r= 0l

S
S S

(osteointegratioin)Oil

el o 20

110

S

il 2l

i
@

i
il

ol
~0
<+
M

0l

o

Ju

by
o’

tXI

110
ir
RI

Rl



B
o)
E
iy

~
()
KK

i

Conical CHE

Xeld

2

=)

T 0 (coarse-blasted surface)

(s

HE

OtLlet

Rl

ol
Rr
KD

Kr
B

s}
oF
70
0

2

o
T

™

DA A0lA CHEIR RIS B2

HHOZL2HY third body wearg &

A
o/

1

3
il

o

=8

ilo]

o
K0
0

gl

o

=8

Ot2 ™ (metal lic debris)2l

A
o/

2 3719

PN
A

tel Ok==

[¢]

ium Ol

—

[—

sl
Lee@t Kim®'2 Cj

=)

CHE

ilo]

<0

ol
i3

A

hll

rr
ior
e

-

10
ol
Rl

-

<0
ol

ilo]

OF

)

|
110

ol
<
ol
=
&)
Rl
gl
_|u_
H0
oJ
0

00

o
i

ALO]
(==

CHE

b Conical

S=30 Ui

ez
=]

L

ES )
= O

gl

ni

o)
E
iy

i
=

!

rr
Tor
e

-

10
ol

Rr

ilo]

ol
1]

o)

KIo
0
@

R

N
7._

ilo]

A 0IA

=
[—

HSOl

JI0ILE

ol
i3
Ok
nJ

CH El

PN
o

o
110

ol

ol
=
&)
]
gl

oI

HE A=

CHAS =2 conical

X2

o)

Ju
&3

192 HHS B2

Ol At K
=Nl

f

A ZL

o

)

<
)
~
&3

9]

1]
=)
il

ilo]

lof
0

!
al
ol
70
_|u_
70
3]
0
&

ilo]

L

—/

o

HHE AE=2 =W

Z 0= conical

SIS
=

CHFig. 2, 3).
SEALA S

gt

2U

=S
[a—

A =&

0l

KIr

S

Gruen &< 3,5,614

=10

o

Rl

-

tH =L

¢}

]

0f

Engh

[e)

AT

[=:|
S

%0l

Gruen zone 9,120 A

O AHE &

o

KIr

33

9]

180

00

100
Rl

-

al
35
MU
o
M

il

WA Engh 2 Bobyn®'2 CH

[9]

|015tD RUCH
=SS0 O

o

CH &1 A

(]
=



<l

Wi
<l

o
)
1

o

N

L

HEH =<0 dtsol &

ol
=

DI HEER

I U UM collar

Blo

il

o

832

ot

saholet

H

=
10

I.

9]

B
iy

E
53

()
el

-

A

a0l

71%01 A Ol

AqD

}

e}

A
=

J

MMOIHA CHE

ElEts

E-IIOl

<l

=il

03

Xl

19)
20
ol

He|

180

E
ot

B

~K

i
<+

0
my
ol
il
70

o

00

-

<0

0l
o0

ol

<
J

£l

I

o

-

Al

2

o]
ild

O X2 [H

HAR0AN CHE

=
[—

180

4 O

== 0I12H

AE0|

CHE

(blasted surface)2l conical

=29

&l

J

o
q

21

)
nl
20

o]
ild

ot
E

-

al
ol
A<

Ju
76}

(HO

<
Rl
]
gl
[0
ol

=
1o

Rl

KJ

ol
X0
100
Rl

0
<

[=:|
S

|
Jte SlIULH.

=<

o

At
(=]

=

HUACH 12

HoIRAC M HE =
£ 0IXIX

o

Sk
S

gk A
[e:]
S

=

2220

_}\| AL

=<
T

£ ZJI

=)

d Xt0il

=

0l
KIO

ny

B
0D

ol
&l
MU

ALl
(]

J
s}
20
ol

)

M
3+

{i
o
=
pd

]
gl
_|u_

00
w

=i

oF

ek 5%0 A 20%DK 210

1

gl
RD

Kr

ilo]
=

n

Ju



Z2E

\%

_

ioJ

HE AERES 02

| JIS0lILt HEO0| Qe & XA U conical

|2

o
=27

CHE

]
gl
_uu_

[0
ol

I}

=

oF

CHE

ket Al conical

0l

ol
™3
&)
&l
gl

[0
ol

0l
kil

_10_



1. McLaughlin JR, Lee KR. Total hip arthroplasty with an uncemented femoral

component. Excellent results at ten-year follow-up. J Bone Joint Surg Br.

1997;79:900-7.

2. Spitzer Al. The S-ROM cementless femoral stem: history and literature
review. Orthopedics. 2005;28:s1117-24.

3. Capello WN, D'Antonio JA, Manley MT, Feinberg JR. Hydroxyapatite in total

hip arthroplasty. Clinical results and critical issues. Clin Orthop Relat Res.
1998;355:200-11.

4. Kawamura H, Dunbar MJ, Murray P, Bourne RB, Rorabeck CH. The porous coated
anatomic total hip replacement. A ten to fourteen-year follow-up study of a
cementless total hip arthroplasty. J Bone Joint Surg Am. 2001:83:1333-8.

5. Charnley J. The long-term results of low-friction arthroplasty of the hip
performed as a primary intervention. Clin Orthop Relat Res. 2005;430:3-11.

6. Heekin RD, Callaghan JJ, Hopkinson WJ, Savory CG, Xenos JS. The porous—
coated anatomic total hip prosthesis, inserted without cement. Results after

five to seven years in a prospective study. J Bone Joint Surg Am. 1993:75:77-
91.

7. Gruen TA, McNeice GM, Amstutz HC. "Modes of failure" of cemented stem-type
femoral components: a radiographic analysis of loosening. Clin Orthop Relat

Res. 1979;141:17-27.

8. Zicat B, Engh CA, Gokcen E. Patterns of osteolysis around total hip

_11_



components inserted with and without cement. J Bone Joint Surg Am.
1995;77:432-9.

9. Callaghan JJ, Dysart SH, Savory CG. The uncemented porous—coated anatomic
total hip prosthesis. Two-year results of a prospective consecutive series. J
Bone Joint Surg Am. 1988:;70:337-46.

10. Engh CA, Massin P, Suthers KE. Roentgenographic assessment of the
biologic fixation of porous—surfaced femoral components. Clin Orthop Relat
Res. 1990;257:107-28.

11. Rothman RH, Hozack WJ, Ranawat A, Moriarty L. Hydroxyapatite—coated
femoral stems. A matched-pair analysis of coated and uncoated implants. J
Bone Joint Surg Am. 1996:78:319-24.

12. Wagner H, Wagner M. Cone prosthesis for the hip joint. Arch Orthop Trauma
Surg. 2000;120:88-95.

13. Linde F, Jensen J. Socket loosening in arthroplasty for congenital
dislocation of the hip. Acta Orthop Scand. 1988:59:254-7.

14. Lubahn JD, Evarts CM, Feltner JB. Conversion of ankylosed hips to total
hip arthroplasty. Clin Orthop Relat Res. 1980:153:146-52.

15. Nagano H, Inoue H, Usui M, Mitani S, Satoh T. Long-term results of
Charnley low-friction arthroplasty for coxarthrosis with congenital hip
dysplasia. 15 year follow-up study. Bull Hosp Jt Dis. 1997:56:197-203.

16. Dickob M, Martini T. The cementless PM hip arthroplasty. Four—to-seven-
year results. J Bone Joint Surg Br. 1996:78:195-9.

17. Schenk RK, Wehrli U. Reaction of the bone to a cement-free SL femur

revision prosthesis. Histologic findings in an autopsy specimen 5 1/2 months

_12_



after surgery. Orthopade. 1989;18:454-62.

18. Wong M, Eulenberger J, Schenk R, Hunziker E. Effect of surface topology
on the osseointegration of implant materials in trabecular bone. J Biomed
Mater Res. 1995;29:1567-75.

19. Jasty M, Bragdon CR, Rubash H, Schutzer SF, Haire T, Harris W.
Unrecognized femoral fractures during cementless total hip arthroplasty in
the dog and their effect on bone ingrowth. J Arthroplasty. 1992;7:501-8.

20. Lee UM, Kim JM. Total hip arthroplasty using Cone prosthesis in severely
underdeveloped and deformed femur. J Korean Hip Soc. 2001;13:367-74.

21. Yoon TR, Song EK, Park SJ, Cho SG, Yim JH. Cementless total hip
arthroplasty using Cone prosthesis for childhood septic hip sequelae. J
Korean Orthop Assoc. 2007:42:718-23.

22. Engh CA, Bobyn JD. Principles, techniques, results, and complications
with a porous—coated sintered metal system. Instr Course Lect. 1986:35:169-83.
23. Khan MA, O'Driscoll M. Fractures of the femur during total hip

replacement and their management. J Bone Joint Surg Br. 1977;59:36-41.

_13_



Fig. 1. The characteristic of Cone prosthesis®. Conical stem has a tapered
angel of 5 degree with even eight sharp longitudinal ridge, it consist of

coarse blasted titanium surface for osteointegration.
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Fig. 2. (A) This shows radiograph of 66 years old female with idiopathic
avascular necrosis of femoral head. (B) The hip anterioposterior radiograph
shows immediately radiograph after operation. (C-D) The hip anterioposterior

and lateral radiograph shows bone ingrowth without subsidence or osteolysis

after 62 months follow up after operation.
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Fig. 3. (A) This shows radiograph of 59 years old female with femur neck
fracture(subcapital type) (B) The hip anterioposterior radiograph shows
immediately radiograph after operation. (C-D) The hip anterioposterior and

lateral radiograph shows bone ingrowth without subsidence or osteolysis after

64 months after operation.
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