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Cementless Implant in Total Hip Arthroplasty

Taek-Rim Yoon, MD, Kyung-Soon Park, MD, Hong-An Lim, MD

Department of Orthopaedic Surgery, Chonnam National University Hwasun Hospital,
Chonnam National University Medical School, Jeonnam, Korea

The various implants used in total hip arthroplasty can be classified according to the design and the fixation type.
In general, they can be divided into two groups, cemented and cementless types. The surgeon’s decision
regarding which type of implant to use should be based on the goal of the arthroplasty operation, the bony
deformity of the patient, the function of the involved hip joint, and the experience of the operator. When using
cementless implants, primary fixation, surviva rate, and successful fixation on long-term follow-up depend on
the materia of the implant, the bone qudity, and, ultimately, the interaction between the implant and the bone.
Cementless implants have shown a high success rate in primary total hip arthroplasty and relatively fine
outcomes on long-term follow-up. In comparison of the two implant types, superiority has yet to be determined,
however, a choice made based on the objective of the surgery, the function of the joint, the quality of the bone,
and the surgeon's experience will result in a good outcome. Therefore, we reviewed the qudities of cementless
implants, the gpplication, and the various procedures involving the implant.

Key Words: Totd hip arthroplasty, Cemented implant, Cementless implant

M B

ALY Aol LS AUEE DA
el Aol wek chapeb

7 FARER 0 2 i 5 o

9 ABel B4, aAol F 3

2] Aol we} ojmt )

=
i,
e, &2ke] 7% 1eElar
2o A3 A2 AR

Submitted: August 7, 2012 1st revision: October 16, 2012

2nd revision: November 20, 2012 3rd revision: January 9, 2013
4th revision: March 5, 2013 Final acceptance: March 12, 2013
Address reprint request to

Taek-Rim Yoon, MD

Center for Joint Disease, Chonnam National University Hwasun
Hospital, 322 Seoyong-ro, Hwasun-eup, Hwasun-gun, Jeonnam
519-809, Korea

TEL: +82-61-379-7677 FAX: +82-61-379-7681

E-mail: tryoondchonnam.ac.kr

This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons
org/licenses/by-nc/3.0) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is
properly cited.

14

stofof geh,
19504t Charnley7d o] A|IES <lg#4 ¢]

FAA 02 HBA XF&L n|ekze] 1

2, 197090 FRE o] 5 AR

Fﬂﬂﬂ =83 59

3
g Wy F FAMES

om AR R

m'r‘

2

[o

)

o
—\\l.] 2 flo g %
oo g L
eI A/ = U f
oM ox R

FAREY adde] dapa uga YEe 5 A7
FA| ZdelM e e e dedEe] A, A
© Fo AH 2 g oR e AYET = Aol
o kgl 2 Jlvtal & < ot FAMES AdE
< 79 =9 el S st Ade v&5Ed

o7 Fo| AESHH Whg-(bone ingrowth, ongrowth)o]
A lojupof ahu”, ul 4H1E U O AR EE 29 F
& gl A3 vhgo] &4 =7 A7kA g 14
& ol% % 3l BelE 7L Qojof e,

B WgelM= ‘j/\] HEY lF a4 AYES] Az

1

¢

Copyright © 2012 by Korean Hip Society



Hip « Pelvis

Taek-Rim Yoon et a.: Cementless Implant in Total Hip Arthroplasty

rhr

O| MN2=
=l =SS

QiAo dad nBA AT ABeo] AgFL
A9, Y A%, T ANE, B4 A8, 494

1dd g7y olg T, i &%, undd raEs
Adee] A, 1dds AT I =5 28 &
A7 A ol A = .

olglgt AT F FAWEY ¥ AUES Aldst=
B 734 ALG0A o)), 29l diEE2] =2 (bone
quality)o] o1, BE =<l 3x}el $A 2 o]= proximal
ingrowth/ongrowth7} 2 doju}7] wjFolc}’ e}
Zolle F AUEY] FEE AAH A FAMES Q¥

B Aote] $540] Baga ek,

L

A g g o] Afol & ofsisliof gt mAlEl= At

A=} 79 7o A2 wh-gol & LojuA st7] 9

sho] AU E 1S Agshe Wl e = v (porous) W

23} H]t}g4d (non-porous) WA 02 s 4= 9lo},
FARMES v7 2 oiE AEE Ax3AL B gl

T A A, A%, 29 27 % 29 A F oy &
of

AlRIE ] 93] of7|=&= AYES] sz 2 =83 59
TAFOZ FAMEY AF AUE] MAEEA T4 =
Fo] Axgt 1S o] F7] Y3l AYE BHA ] dig
AT7 ZYL Qo] o] FAAA k. BHAE W T, o
A AL g3 AdES JHAA e AYE 2H U2 SA4%
o] Z+ Yo} =& 3= A (bone ingrowth)o] ™, H|th-gA

WAL 9] o] AAATALS 7HAL Y= AU e Y
o7 PFo] & Aoy =% sh= Z(bone ongrowth) o]t}

A= F9] Fol AastA A7) Hst
== Hh4lo|t}, Bone ingrowth2 ¢
IR 8 2A0R FE A EEHOE A 1L

www. hipandpelvis.or.kr

100-400 pm Fxolt}? o]yt FHAE WHO T+
bead coating ¥, diffusion bonded coating B 1]
31 plasma spray W 5o] o},

Bead coating WM& 2}-& beadES ¢JFHAE &
BRAAZ F 31.2(2,200-2,400 “F)olA 7} 2
beadEo] I+#H FWY FHEHAY beadE7]E]
HHA o3 725 7HE 5 A 8 F= A oln o]
3 WS A3 AlEF 0 2+ AML (Depuy, Warsaw,
USA)o] gict, o] o] T e e Ae| & Qg Q34
B A v AT JFS FAG, d3HE 923
T8 oAzl Aol lg#Eel dE] AHS-H= Al
B 2E titanium §FF cobalt-chromium ¢+ So] Q1o
W, &t} 1Yol =7 =7} oFsf A AL, o] F titanium 2]
A4 ol g vlAT-2 Walt Alstol olela HaS A}
|317] oj gt

Diffusion bonded coating ¥
Z WskE ZAA1717] $l8) ke oltt, UA A A
o] &L titanium wireS A2 5 A3 Fe o] thtz gt
So] A FWol ¢HEHE Thste] HAAN F 2=
(1,400-1,800 “F)& 7}eto] ladA FHe| wire Thd
FHA71AL, wireZl2] g8t HAoR b3 725
e o)), Zimmertl AEE0] o)zl AL Hal
3t} o] HhH el T2 bead coating Bl & 314
v A2 e g AFR ofslEniE Holoh?,

Plasma spray W2 Q13#4 2ol 22 4 ballg
o] g-3te] gtuteEg Fo] BAHXEE o] QTR H=
Bx ozt A4 5 ). o] A F Ti-6Al-4V £
< d38E A A 3 F2E Ve Y
ot Al A1EFHE FANEY ¥ mHAZ d
2] 220l ol o] WhHL thE HhEE | Hls| 1
A& oA ot Y2F =7} Fo} titanium F=olut
cobalt-chromium &5 254 A& 4 o}, sFA|,
AdAQgE 7|9 3 F2E TEV] oE JdTHE B
HojlA] Holxl B 7FFo o3 nfRE
Ao R dHA Ut

oo B4 (g
o it 2

2 1@ w2 wHAMTF
s
3

o o

251
v o H

o

i
>

WS
il

o O
J

ox
oL 12 0
& N
i
T
@
2
rO F%
ob O
o
M
i)
o
by
cg bR
S
o
o

B0 o 0x
o,

o

A
e
Hz
9
>

|
AU
Moy
ol
re

ot

R

)

¥

Lo

r
u ol

ot b =
o,
_1

ox rE Ju N i

i

0o RH N

TR
f
ke
ol
ke
¥ =
£
o
fv.)
o
ol
o |

H N oo
X
ofr
okt
rir
T
=
&
=)
ge

)
¥
tlo

S
>
op
o
o
i o

ongrowth 70 2 ¢lF#Ad THAE 3}
o] JlF#Ae Wasto] gt 1S A&

Wholth, o]t W A HH 2 2+ sand blasting
W, calcium phosphate ceramic coating W 1%

o

anodizing W 5ol 9

15



Hip & Pelvis

Hip Pelvis 25(1): 14-20, 2013

o
oA 2 RS ¢S ol8sto] leywd mdel 24t
sto] EH-S AZA vt Whgolnt, o] HE WS AR
3 AlFLo2E CLS (Zimmer, Warsaw, IN, USA)"™™,
Zweymuller stem (Zimer, Warsaw, IN, USA)"” o] ¢l
o} o] W QlFwAEel dAEE shA] ot v 2=
2 ¥ vAA i rdsiv= AAlo] gloy, oA Tt
Aol thgk 243k 71Fo] A= &t

Calcium phosphate ceramic coating ¥'H-& ¢IA| Z}

22 725 7 288 Jedd EHl coatingdhe
A Z71e Ak & 1AL ol F= et dE AHH
+ B4 2+ calcium phosphatet} hydroxyapatite %©]
ARE-E]AL glet. o] 2]t W& ARS-ShE AlF S 2= Omnifit
(Osteonics, NJ, USA) 5o] 9lt}, 8oz 943 A3
o] HAlEal glow®? o] {2 QlFdde A-dg F
712 coatingsh= Ao] T3 Aoz dejA i, UnhA
S % 50-200 pm7h AR Ao dEA 9o, ks A
v A4S aRFoR 48 F g, YR FAd

[e] %

coating 2] vlg|2 733t 1A o] o] P QlFTdojA
golzl 225 o3| nrrt dAT 5 e EAH S
AT,

Anodizngo|Z FFABIE &S G2 =2 slo] 3|
oAl FolA Ar|Eslehs THA R HHS et} AdFH
Aol titanium#} o] AslE AL F e 55
< calcium¥ phosphateZ} 3-8 A 9 ¥Ze] &4
of ¥ ¥ 1HYS 7lete] w40 BHS M7= W
H (Mirco Arc Oxidation)©o] 2%0]3L QJT}** o] vl oz

titaniume] FHo] Aks}EH FHL A2t titanium
oxide (TiO)"ro] FA==H| o] THZFH titanium A
of= vig- A AFE S 2 Ao R deA Ak, =g
Zhel Al At Amet A8y, A2 Rl vt
titaniume] EHL 7+7] o2 okAS Hol=d) B
AR F2 calcium¥®} phosphate® o]Fo]z] glom
micron®]y submicron®] Z7|& 71A t-FA x5 zt
Al Fet. Anodizing W 02 JAE pores Z717F5 um
olsl2 w2 0 & bone ingrowthE E2 02 g|sl=
porous coated stem2] pore =7] 150-400 pmel| v]3] wj
$ donl, BRAEE ol g3 AT 32 A7) oo B
EAE %7] B&TL macroporousdt TF Htl=
microporous T-ZoA T £& Ao HuE
olelg 7] AE ¥2% olglo] thgAle] FEE
He| Fraxle Frhsh A2 4 gk Aol Yo,
T4 RS o] F1 & calcium} phosphate’:=
ol £ 8745 AlFgrta AzEk . o] Hhg o
2 A 1A S 22 AT 74 RSz

137

Moo
N KR
o

¥ (Lot
fr o oX

16

o}

rr

Aolt},

3) Tantalum

Tantalume A4, Aol A3 49 FFFH 2 =
o2 Fo AT B s Zte
metale] dFolrt, ol AIRHI e AFo=EE
Trabecular metal (Zimmer, Warsaw, USA)o| It} o]
FEL T AR e FRE 7HAIL Jlo 8
AA A48 L AFTAAS B AFHAER AHEA 39
Wl art Ao AeH stEddo] Jhssitte A9 &
WA 2 & oA ¢ AIFHAZE AL 5 k= HellA
AR 74 Wi 9lony, 7ol o HaL, H|-g-o] HATH=

AR Sol At

AIEFH] T A EolA 29| ofel3 s8] 59 &
A2 FANEY v AEo] sty Alstqint. 7
AES BT AHYE 9] 22 thed EHA S AlY
sto] S o] & dolUmF g AFSo|H, Bt A
g IS 9kl YARRS o83 14, pegHt spikeE
o] &8k 1A el ghut g T ofe] W o] AREEAL 3
o}, g Ana S 95kl thaksl TRkl gl Aty
3 gl @A) Qo) AL EHE TRkl A (threaded),
343 (expansion), ¥H3 (hemispherical) ¥ o]F %
& (dual geometry) 5o I}

ALY v AdEL 270 /i E fade
Mitttelmeyer, Endler, Pahofer?} Monch 5] 23 A]
ohoo] AYELS T H 2HES WAIFHE wHEo] &
F A= WS Y aAss R 27
A 3QE A& F Uk sHAN 27] AFEL FA
A £ AHeS Bola et ol HlFEH AAl
2 HFshes vl A FEol S8 dFEo7] wEolv.
ol AL S&EstaA A FEE wd A7,
FHAEE st S Aol & Lol =S g BT A
Eo] EE] Aletdet. o2 WHE ARSE BT A
YEZ+= Zweymuller cup (Zimmer, Warsaw, IN, USA)
(Fig. 1A), Omnifit threaded cup (Osteonics, NJ, USA)
23 Conical self-cutting cementless threaded

= o ¥

—_

acetabular cup (Alloclassic SL®, Zimmer, warsaw, IN,
USA) 5ol it} o]2fd AFEL 71E2] FEe YA
H T AE Boh 7] A A3 52 43ES o,
Aol AHgEl 3 Slep .

49 w7 Y EL Tl Jllobe) 74 AR 7
22 HTE & F 74 4L LuEA e AR &
titanium T AA| e+ 235 o] A=A s} o]o]
74 coneg AHgatol o ogE gutE S Ag £ 9o

www.hipandpelvis.or.kr



Hip & Pelvis

Taek-Rim Yoon et a.: Cementless Implant in Total Hip Arthroplasty

B, 3ol 7} B Bl Sresiol 13 o ol
@ o 422 AFE A o] Hg & AR H|
T AYEZEE CLS expansion cup (Zimmer, Warsaw,
IN, USA) So] QIt}(Fig. 1B). o]H3t A|FEL F9 14 W
Moz gt 14e she A Aoz Astdew 4
13 TRL 7|3 5 Qe

Wy T YRS 4B 14 9 5 9
WA} sol glom, eholuis nHeks FF 4
7H Feoltt. HZ g AHSHAL Y= v o R o]
3t HhH S AL v AU E 2 & Trilogy cup (Zimmer,
Warsaw, IN, USA)2} Plasma cup (Aesculap, Tuttlingen,
Germany) 50| IthFig, 10). olzla AEL Aol 4]
g0, w73} mopol fAkstel FUHAL )7 47
W HAEHEE 7HAA ot v e Aag 1S 9
3l Ak olLE, pegat spike ol #7140 Aldsof &
fhe 2R glou, Aol S A8 F
o% 7] 1RYL A% FAHHoR AR 5L Al
A BeowA vAIdALe] AEE £ = oﬂlg Zole

Nt
i

wpo] 35 ek,
o1F TEH MT AT WAV 972 2 ol
u ] MRl AT 3Ho] o]0A + Yrs

e FHolrh, oleld WS AME ¥ AYEEE
Omnifit (Osteonics, NJ, USA)¢} Interfit (Smith &
Nephew, Memphis, TN, USA) 5o] 9t}. 0|23l o] +
Z23 L YA e glo] FA oy} A} o] A
I AR R o] glvke AAHE 7HAL ok 2y
dome F-9J oA F919] v|F=3 I E 1] AA HF4A
o] ZasteRE Il AT ¢ de EAR] A
% >~ o]];]_m

o] ¢Jo= oblong BT 3, deep profile H]F- A, H]Z
HY v 3 T o 1:];(]—?]0] i = AL gl H]:ll At
A= AFHQ ARE Halixe et om st 7

A B

o IHA7HE =8 FUAAHN 52 §55lo] AT
IS AEF 5h= Zlo] Fostha & = i),
oleld ke Wele) mTRe ERAY 7% @ A

Qlol Wb oz Qlal 1 A7 FA] AFfoA 8 AAE
o] Hixal glon}, o]ejgt HEES HT FHlo =gtd
Aol ofvel 4 W, &l digt it T, #A
o] F57 Tl weh 2 AFolls Aol7t WA 4 3l
upebx] L@l tig ol #d A ES AlPA ulT
Aol Mg & Ao Azwe) & WY, 183 F&
A GrtellA 82 7j7e] Aol 2 Adsl= Ao F
om oA e g AFTES TS T F U= FL
3 @ aolr}

5. & &=

e AdEe dEE 7o 4FS dAse Aer ¥
Ao 7 Andt 1AL o]Folo} girh thE AglEL 5
%) o), 5% offset?} tlE| 4e] A9 Aol wet 914
7b 2. ol#d fA 24 F A uAE e
ko] A8 ol Fasiel, ol Al o
123} Fol Hujgh We WA HE3 glolof oo,

] AlEE glo] Tl o FolA ok d}. mAlRES
40 pmolstelAl Qb el FNARS Flofet 4 glen,
150 ol 39 A2 F4o] ol & gek.

o AlEe ERA BA6 e By 9 vy
7do] glom, o]F dA d] AR-EE w2 teAd B
A E Al FAHMEY tE AdEeltt tE AdE
o] Axd 4L 95te] nARS] & iRl whe} ofy
FeizE R Ea glow, g Fejo met 49 uAY,
<9 1A3Y, 283 g2l Jeof wjel 27| anatomical
I straight Fe= FEZ F 3lon, o= A *}7—}
tapered 2719, 2HE 2123 F2 HEFoE U=

J

C

Fig. 1. (A-C) Photographs of cementless acetabular cups with different type. (A] Threaded acetabular component -
Zweymuller cup (Zimmer, Warsaw, IN, USA], (B) expansion acetabular component - CLS expansion cup (Zimmer, Warsaw,
IN, USA] and (C) hemispherical acetabular component Trilogy cup (Zimmer, Warsaw, IN, USA].
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Table 1. Classification System of Cementless Femoral Stem Designs from Khanuja et al.*"

Location of fixation

Description

Geometry

Type

General Category

Straight stems

Metaphyseal

Narrows medially-laterally. Proximally coated. Flat

stem, thin in anterior-posterior plane

1 Single wedge

Tapered proximal

fixation

Hip & Pelvis

Metaphyseal

Narrows distally in both medial-lateral and

Double wedge,

2

Tapered proximal

fixation

anterior-posterior planes. Wider than Type 1. Fills

metaphyseal region

metaphyseal filling

Metaphyseal-diaphyseal

junction

Rounded tapered conical stem with porous coating at

proximal two-thirds

Tapered, round

3A

Tapered proximal

fixation

Metaphyseal-diaphyseal
junction and proximal

diaphyseal

Tapered, splined Conical taper with longitudinal
raised splines

3B

Tapered distal

fixation

Metaphyseal-diaphyseal
junction and proximal

diaphyseal

Rectangular cross section with

3C Tapered, rectangular

Tapered distal

fixation

four-point rotational supportin

Hip Pelvis 25(1): 14-20, 2013

metaphyseal-diaphyseal region

Primarily diaphyseal

Extensive porous coating. Proximal collar to

Cylindrical, fully

coated

Distally fixed

enhance proximal bone oading and axial stability

Metaphyseal and diaphyseal components

prepared independently

Metaphyseal and

diaphyseal

Modular

Metaphyseal

Proximal portion is wide in both lateral and

Curved, anatomic

stem

posterior planes. Posterior bow in metaphysis,

anterior bow in diaphysis

AT o] 27 theket FEj o] FAIMEY tf
5 AdEel A PrH 2 HARel P
Z vlg o 2 Berry 52 47l19] Elgleo g &
T stglem, o5 | 00}04 Khanuja 5"¢] 6
TN = Al A3} 8} giek(Table 1),

A9 1AZE diE AAES EIZ} 1€ oiE
AL 2E ] FHol st = gl W
ol vlaa] A FuE EO] U= e
= 99 257l 29 nAss Aot
olzfgh Wy o] thE A¢JE=EE AML (Depuy,
Warsaw, IN, USA)3} Wagner conical stem
(Zimmer, Warsaw, IN, USA) S5-o| QIt}. o]
g AFS 9 Aol FAglo] A2
Roermw UxpA aWH HAXSe Bk ofy
gt 297 AL AT AAFEAME
de] A2 F o A7) A =2 A
&S HolH 4% 4 23E e
A, ey o= EHY FF, 29
= YAy, =88 2 dle] Tl
WA e Ao HuEa gy,

< Y dE AYES ZHFIT &
AAEE st 297 24gS §olsl st
28] Adtol| A= taperedd A1 FH|
2 3o} XMoot A& Aldshe
Aoltt. o2 W iy HAE=EE
Mallory head Taperloc (Biomet, Warsaw,
IN, USA), Omnifit (Osteonics, NJ, USA),
Summit (Depuy, Warsaw, USA), Synergy
(Smith & Nephew, Memphis, TN, USA),
Accolade (Stryker, Mahwah, NJ, USA),
BiContact (Aesculap, Tuttlingen, Germany)
I} M/L taper (Zimmer, Warsaw, IN, USA)
So) olou:] z‘s:]ZH dg] ALeEa 9ok, dAF

At 9@ Aoz ofg ATolN mast
_]__ g}]‘I:I_ZZ,_’ﬁ,M)'

Az} tapered #7138 thE 4t

A%, sk, Helo] Al S F HAg 5 3% o]
gollA tapered= o] 9lal & 5732 =4
2k g SUS Fdoln die et
A olg F& AlttE|goln, 28 HAol
AA ®mUAR7E Hol o] e 1S
AL T U Aot} olg W ¥ 4t
UEZ = Zweymuller-Alloclassic (Sulzer
Orthopaedics, Baar, Switzerland)9} CLS
(Zimmer, Warsaw, IN, USA) o] gt} &

= T2

A EA o7 73l 3] A otAA]L zka glo
H, e g 1S de F Ue
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