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Metal Debris Induced Osteolysis After Cementless Total Hip Arthroplasty
- One case report -

Sung-Kwan Hwang, M.D., Duck-Ill Oh, M.D.

Department of Orthopaedic Surgery, Yonsei University Wonju College
of Medicine, Wonju, Korea

The titanium alloy Ti-6A1-4V is widely used for joint implantation. In spite of its favorable
characteristics, titanium alloy can be particularly susceptible to wear, thus generating metallic
debris that can lead to aseptic loosening of the implant. We report a case of osteolysis by metal

debris after cementless total hip arthroplasty.
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A2 Adse] AML(Anatomic Medullary
Locking; Depuy, Warsaw, Indiana, U.S.A)
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o] Ttk Tl AXFEE APEA] ettt
aF 1498 d 58 o)A glo] AWen 9
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TE H N7 s ALt
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WLBAl A1gF e A #9487 cupd
BRE FEF 4494 AR I ARGE v
sled @AF FYPHF ot vF cupd WE stem
F99] 2 F44 2WL Fa3A gttt (Fig
1-¢). ¥F cupd "I E A&V A8 AF vF
Ro| AFagRe TAE Z2AdUeH %
g A ALY 9mm, £EF 43A Tom, Z12]3
Fe¥ 594 2mzZ viA9 192 B35 vlgr)
A3 APPE B Fel

WHFAl AP dAHAE ESR/CRPE 18/
2.52 CRP7} 97t 37ld 272& H{d w3
cupd 4% sl22 QF metal I2]3 polyethy-
lene debrisell 21§ T4 IF4Ae I3} BAE
Atelo] R4 dle] Al H&E 2@d QP&
€ A=A Al el 2 Poe A=z
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Pt
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Ao (Fig. 3) HF, =S ¥ RUE 39 o
Fzze AA ZAY=o gUNHFig 2-a,b). ¥

Fig. 1. A. Immediate postoperative radiogram shows acceptable acetabular and femoral position.
B. Radiogram taken of 4 years after surgery shows wear of the superior portion of the acetabular linear.
C. Radiogram taken of 5 years after surgery shows wear of the superior portion of the acetabular metal

component(arrow).
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Fig. 2. A. Intraoperative photograph of ground acetabular cup and extensively black-stained periacetabular tissues.
B. Intraoperative photograph of femoral stem and osteolysis of surrounding proximal femur with extensively

black-stained periprosthetic tissue.

Fig. 3. Photograph of the retrieved prostheses and the
specimens.

9 dEHE AARe AR In AL THE 7
A7t #AEAN (Fig. 2-a,b). ¥ liner (poly-
ethylene) 9] “39lW ¥ 4dtA saigo] AA
e AFFF(Co-Cr)st BT cup (Ti-6Al-
4V)o] AHBAAE olF3oen ¥F cupd W
B2elol A% vinrl FEEANoY AFEF(Co-Cr)
o] ¥He vy A LAIAt(Fig. 3). ®IF
cup? HE stemFH B FTEE F9471 e
T E7sin A4Ze uF 9 d¥y 29 57
va3) FaEo] g4A AAE £ ddoh AxNgs
< Algsly] Ao #4F v WA ARG Fo
A Fay o] FIRHA ¥nd Re I T
424 B9 2xr} g2 FEHELEC] AAA AN
7] HELE YA

GA JHY ARz AP 2YEE 24L
10% 34 x2ddd n33tn sepdd] Xojgt 5

249 B3 & AX hematoxylin-eosin F4& A
il P oz YA AAe A0
o] gt Arlz 24 ARz L ggquie
A= e FI} Au|AY AR FAH
o] e Gout o] FE metal debris7}
FEAEA Fa= AT FH ©)3F metal
debris® B33 A FE0] v FIAHUAD A
£ o AdAEE gAHstn AT (Fig. 4-a).
polyethylene debrisE ##3l7] $1% H3 dAv)A
% polyethylene debris7} B&=%or dF 23
7o o) AdAME 93l &A= ARTHEig.
4-b), EF WIAXEE B9 HgzA s Gy
< 10% 34 TEEAd 3= setdd ojg
z22 B2 5um FAZ wdsn 49 gveia
2 ge-3dE A H, T 4=39 IAARE
UCHL-1€ B dZ7¢] EIXARE L26€ 28
22 7o) i EXAZE CDE8E AT E 3o
LSABkit& ©]&3ld A& om, peroxidase
chromogen kitdeg 2MA 5 Meyer's
hematoxylin® 2 zg4sa FednHez &
Zadrt. ol8ld WIzAHE FNA metal
debris ¥ polyethylene debris® ®4% AEXE
< CD68l Fgnteg Ho 2z F9o] FHHA
, ZAFE Atelo} A&H de vhee @=ZF
2 g%E UCHL-19l AMEAo] FAuteg B
PEUL & 4 dJen, B Y=o oy 4
Z 1269 242748 299 (Fig. 4-c,d,e).
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Fig. 4. A. Photomicrograph of the synovial layer shows
histiocytes(small arrows) and giant cells(large
arrows) with black metal debris (Hematoxylin
and Eosin, x200).

B. Photomicrograph of the synovial layer shows
intracellular(small arrow) and extracellular
(large arrow) polyethylene debris using
polarizing microscope (x200).

C. The immunohistochemical stain for the CD68
demonstrates numerous brownish stained
histiocytes in the synovial layer (Arrows,
x200).

D. The immunohistochemical stain for UCHL-1
demonstrates numerous brownish stained T-
lymphocytes in the synovial layer (Arrows,
x200).
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E. The lymphocytes reveal negative reaction to the immunohistochemical stain for L-26 (B-lymphocyte marker)

in the synovial layer (x200).
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2BE AAPE F FAB F23 T4 B
AEUgn 2L BHFE B & ded e
polymethylmethacrylate, polyethylene, %]
I metal debris9] FHZ2H oz Wi it A
B3 w3 #AAIHD,

£ Z8oA polyethylene debris ¥ metal

debrisell &1¥ AP F42F FLH R EVE FH

Z3 9] W37l A=A metal debrise 8%
A, a3 A YYes BAEZRE FAUR
oz WaHed YA WYoze AFEF
HZ linerd #ARE, 83 4709 dE
stem®] A&EFozRe wYHtn oD,

a8y 2 FelelA e vTF liner (polyethylene)
9] 4% A9 AFIHE AL AW {909
A% vtRe} Bz Qs AFFF(Co-Cr) 8} HIF
cup (Ti-6A1-4V)°] A #HL P 53}
HA JiHeg vlie] %3 H|F cup (Ti-6Al-
4v)2l e 99 A% vlnz HFe] metal
debris7} 4 A9 #AZ U= S 3
2¥ %9 metal debris®} polyethylene debris
o o3 EF ¢ ¥ FAR A} F42FH 4
A @de] AAF e F9 AFZZ, F2ARS
agn REE Hdo] A FHAHAG, A FA)
BEF YT FEF 434 S 94 9
FH79 wlRAZAL Ho|u HEZ Holx H|F
liner (polyethylene) ©l®\} HAF=T &
Aoz FZHY ££F 534 AXBEL AW
A BEHAD ¥ cup(metal) o vlEe AL
Aoz Bt

Mendes%!¥& 2 metal debris® AAHA
of tis] A7t 215 YAE metal debris
E Ago HAE F§ d¥zzd JFAEW oF
du2A & AAHAY 2 F (granuloma) &
PG sk 2=y #aFe]l metal debris®)
W2 =% o213 metal debrise] AAMAS o
H=99E o metal debriste AASA F3n HA
E3 ZAlo|E wel gitso] o] Ew¥ER- (foreign
body reaction) & €273 FFAH & 424E op)
3] 23 RAES ) de] dojuA "t

o]21& metal debrisel] 2% 2T & L8N

< U] ¥hgo] 3 sj7i=lo] collagenase, pro-
staglandin E,, 222 interleukin-1%9 infla-
mmatory mediator®] W&ol 2j&] dojdr4,

£ FEdAN BREE EHE FHo ARz3,
FTaHRe, EAE B A4, o2n 3EY
Yol g e B2L metal debrisZ B3} &
U733 vl 279 o AdiA X o8 '
5ol AAY AEIFA Aleld] A= UAY =
§ 25 z23AF L gy AdAEY o
polyethylene debris®] ¥4 £7= FFFHUG,
ol o] Bk o HFuEY wi/fE Polr
7l 918 Az 244 BerHn]AeA
Hole AM¥e i o] A Foln, ZHdM T &
Z37}t b4 #EEiey B X ¥ANEE
f&=A gsiel, ©lol metal debris(Titanium)
o @ ol& % dF v AEnAE AGy
o o# GAFE & 4 Urh. PeggyFl¥e
Titanium EEEE °]&F 28 AXge ¥
Titanium debrisell 28] B4 F23 F24 &
ol HQl 549 #AF ddoE RIE F923
od d# Bz F4E AW Titanium
debris® EAY tie 279 B T =T &
B3 don =3 Lo JPHAE Y HUAZE
#2 deov B 427U ¥AAXE BEEHA ¢
skeh 3} old]l 2E2 Titanium debrisel 2
T ZAE FaAde AXoRY Agukg ujAs
o dojdtin F&5%},

73Fe] metal debrise] W&ol 2% AU =
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9} Minski®, 2231 Evans¥’& 239 & =4
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ammatory reaction), 123 HAEA (systemic
toxicity) ¢ £417} ckn 39 FEFH o ojwo)
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FE AP o] F A FAD, Aol lo]
A FEEEESN e APAA BAE H/8
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BAHED Cobalt-Chromium 5 BIES A1&§
W AANGE F210 gbo] WAIFHE Buvl
At
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Holed ol BT liners BT cup s} o}
22 s wEE 78k polyethylene ¥ metal
debris& ©21317] 93l AT 23T, FAANA
¥, 2383 T Y= 93 JESH wgo = of
7 Ao metal debris?) 2891 HASAo|n}
L FTL BREA gou} AP HAE FHZR
e dFutga =S v 7o 24 Fa4d €
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WA AXNPES AP ExN SEE 98
HQl 4ol Qv d& WA #9F v
cup(metal) 2] ®}E AZo] HolW FF APse
HAE FHF TaAY I BAVE Alo|9 3y
H4E 2a Bkl metal debrisol 21g =2HE,
& ZeA, 93e, ANEAY dREAE o
3171 18] Z27]el @l AX &3 metal debris
o] AAE AWie] uigsictn B, £ =3
SFHLAY v 23T, AAUAE 9o T &
z7e #&E ¥ metal debris(Titanium &
F) o 7 olEWHge 9 dojue F4H F4
A 2 Fazz o] Wdle AEoiAg AHukge 9
& doldE & & UKLk
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