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Diagnosis and Treatment of Osteolysis
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Total hip replacement arthroplasty (THRA) is widely performed, and is a successful orthopedic treatment method.
Osteolysis, which often happens after THRA, causes a chronic inflammation stage due to wear debrisin the artificial
articular surface, leading to bone loss or loosening of implants. Osteolysis eventually results in shortening the

lifespan of the joint.

Afterwards, many researchers reported on the basis of experiments with tissue cultivation that due to the influence of

wear particles, the surrounding tissues of the implants as obtained during replacement and the surrounding cells of the
implants are secreting enzymes, prostaglandin, cytokine, and the like that stimulate the formation of fibrous tissues or
bone resorption by osteoclasts. At this time, THRA was a main cement fixation method, so researchers thought that
the loose particles of cement were the cause of osteolysis and aseptic loosening, and so they named these symptoms

“cement di

sease”. However, despite the advancement of cement techniques and the use of cement-free implants, the

osteolysis problem continued to rise, leading to polyethylene wear particles being regarded as the main cause of

osteolysis, and naming these symptoms “particle disease”.

In this way attention was drawn to new wear particles, now that it is revealed that ultra-high-molecular-weight-
polyethylene (UHMWPE) or metal particles constitute the main cause.

However, because no symptoms arise until serious bone defects or loosening occurs, it is difficult to diagnose or treat
the disease early on. Thus, based on updated hypotheses and theories, this study examines the pathophysiology of

osteolysis following THRA, as well as the diagnosis and treatment of osteolysis in the acetabular and femoral

regions.
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31, o]A|& ultra-high-molecular-weight-polyethylene
(UHMWPE)Y 540217} 5= e )lol2hal B3 A|aL Jle}”.

SEAIRE AR Z4E 5l ojgho] BAsLY] H7A| A
7H UehA] @ot 271x1ek3 25 of] o] g0l U}, =g
=839 WHel At B A7 oo wHd=
Baha ARl Aol o] teiAE o AT
o] ol A&l A7} Bag AH oz, olo] Ha7A
AR 71T o2 A WAL e ¥ wed 1A
$& A F BAshs S48 Hel e 2 rl T o
B Z&el o] A A5l thsto] A B} gt

Qb o AT WA ARIE olgk 27e F
2 linear, diffuse, dissecting 59 ¥4o 2 F-HUE
Ao FAZE A71AA, ARH o2 787 (canal
enlargement) 0|4 =9} I 44 (endosteal bone lysis)
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= E7HsHA B =Y, 53] Zeldddlelxe] nprr}
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dlof| g-&o] JFA o2 F7tstAl HaL, o]of whe} 7] A%
npR 7t 7k&st "ok, 22y o] A1 wviEE npRe] o
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o] 2318 =83l sl 2ol o]% Fag ARt &
oh:]..

12

4 = o

M

=L LR

—_

1. OF2 & Xt(Particulate wear debris)

R GAbE Qledde] Aoy 4R, 52 A
A (interface) ol A FAAE =], o] A& Alo]djA 2]
nhi 1) Al%E 2 (micromotion), Ak} ZHg- 50 2 WhA)
ot uhR Ak iR A4 5 um o|3tR theket H
2 71AA =), vhR Qdatel| tigk Ml Ee] ukg-e npr

Azte] =7], Fel, A, Asl(charge), &5, EHZ o
w2} oheFsiAl YR, i 2 M 2 9] 2] 2k8-(phagocytosis)
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nhR QiAo ik A E wkgo 2 A Fadh Hgoln,
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t}. PMMAY PEQA7L th A Al o] &2 5w cytokine
(TNF-«a, IL- 8, IL-6, PGE,, matrix metalloproteinase) 2]
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(viability)oll &< FA @om o 24 3£ A <
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%5 gt
= ohE B whg-o] AHAAE vk g Fe

olell, ThFgk moFolA, Ztar EqtAd 2t 22 =2
719 FRE YA R ¥hg =7} o At Q- i oA
et vt YAb= 1 p#m olahe] Zhar mefo] Hlw A o
A3 Aol wlA| vpZ(microabrasion)¥} vl Al 2
(microadhesion)o] S 7] do|t}, vhA <lF &Aoo
e 2" A (conformity) 5ol 23 =& HE 2~
Edg2o] o5l 23 ulE (fatigue wear) YA, & &
=719 Bt vk 4z 2 e

kR 17e] FRE Z83) vhg-oll S vt Ee
qddidaes o8 F79 A T 7P vlAlsk, np2
PR 84 70~90%F AT ZElodd A= Al
HE, IBEIF, Eleba s HE dAbel vlsto] A&t
2 Wh-g-o] oFstm, Algtel 2 A of ti gt A= 47} 7H
AL o2 delA k. 2 Feloddl dAte w5
PR A ko] et AAH QI HETA wgS
O Ag Ao g dAQITt, 3t 55 dAte} vl A F
glodalle Eal 7t & HA] erof 7] Lol e Pt EA
sHAl Ao, Ao = IR EIFo| 2l F
T U] Al 254 0] Elekg Bt o Asirt. Zejddl
PA= F AHIE B} EAjo] At}

Zeogald 55 A ZEA X ofsto] |2 E o]
=7 714 AL JASHA Frt. o] A2 in vitrool|A]
A A 29} vix7HA & np R o] F7], 24, 8ol whet
AR EY. & 5] AAG I ntE YAl 2SAE
ol41¢] RANKL, OPG, IL-11 Aol J&& w27 €.
UHMWPEE QIZF ZZ M E A 2] RANKLS] #H] & F
7Hx1718 OPGE At ZLejut o] 2igh &2 Aty
M= EAY A AV =53] wlu] gk ol

—249-



J Korean Hip Soc 23(4): 248-257, 2011
2. 92 2= ZZHEffective joint space)

Fobl &4 oo ¢t ol o3 A% (interfacial
membrane)& B]E35}e] F744k glo W ufg Ay} &t
Hol F&3E TAANZE F = ' a4 3
(effective joint space) olgt= &84 7ido] A 2§
shof wpit fizte] #xof wel A (inear) e 43
(focal) =837} 2AsHA| H}™.

M

zz ’E

e ¢ 0117\1*‘6 A E9 fx}ﬂ <7t= o]
o2 o] ¥9lolA] A ATALE] fE0 F40]
ol 1% SEAEE Babl 2] Qo 3)
SJulRTkY, QBB AT Fe9] BEele] F
gole AlolE F oA ARt AZH U AAMZ
(parncle stimulated macrophage) 2 %8 EH|E AE
4] T 28 (cytokine) 9] A5 W2 FF59] T o
Zolch, AA A o]Hdt FFFE B 7HA 717l 23|
o]F o]zttt #AWH, debonded interface, modular
component®] 2R 9jell ] WY HE wlR AE o] F-A]
WL AR Hole] A, of YRRl 45

5 Fel d A A E(macrophage) 5 SA43A171o =2
Al QI 2xF ] ARSI =835 42T Loyt
A dele AYFGO. ZaaA] 7|95k CFU-GM
stem cell-& th 2] & E o} J—]—*“‘/\']] Xo] ATHEZ} "}, ub
ERAAEE E 2 (phagocytosis)ste] &d3td 24 E
= tge MiEZS A Hedl, o]l TNF-q,
PGE,, IL-1, IL-6, PDGF, TGF-a, GM-CSF &]°||%= t}k
Sk Sl B3| @A cathepsin G, al-antichymotrypsina}t
22 QAR WA, o] #A o] M-CSF (macrophage
colony stimulating factor, CSF-1)¢} & 2ol ¥3z
RANKL (receptor activator of nuclear factor kB
ligand)o] &A1&l &S slt}” RANKLL osteoclast
differentiation factor (ODF). osteoprotegrin ligand
(OPGL).. 2% HE-$¢H TNF ligand superfamilye]] 3}
Zote @il doltt, RANKLS &9 7| 2AE, 234
¥, 34319 TAIENA A= o] receptor activator of
nuclear factor kB (RANK)9} A3tslo] A gZAEZ2H
H gZA22 £315 fEste 245 sted, o] #Ao]
=839 g Ao AztEr} o] AHE AL F 9}
+ EZ0o] OPGO|H, TNF-a ¢} IL-1& A E, 7] 2A
ioﬂ 2]8F RANKLE expression¥} M-CSF A& A=3}
of, AT AZR2HE =83 E Frddte d=AEE 24
st A7lel 78 S ag 98 gt g TNF-a 9 IL-

12 RANKLE-RANK 4% 243 F#sH7 FgHoz
sl = & Utk F44(bone loss)
= 9F A E (osteoclast) @] FAJo] ol gFAE
I=(bone re%orptlon) 7]‘—‘- o &g A7) wE
7t BEAEL FFTF 7S 43 AT A=
AdES *Jrﬂ% “éﬂ"ﬂ 7P‘J LA #o] gtk
I8 ot FFT AEE AR AR ol
2 Az B éca} 21e #elo] gk, Fuller 57
Q%3 9] H2AL @ TNF-as] B43} 7|58 2=
Aato] w9 vhe &30l TNF-« (100 pg/ml) 25 34

2 399 93 A2 F AT o K RANKo
o@]0] 4 gken OPGol J3] oAl HA] Tk 313
ot oAl a] st 0] E3HE £Xstar E4dst A7 e
24 TNF-a7} &M E 7ML & Qo HF
T3S w A E AU NN FEAEE 2 EH AL
itk o8 28 Al 29} viRZHAI R AEA ) AE 25Tt
ATk Al 2pd At ofs) AbdstA "t 29 =830
= A3} A7= macrophage—derived TNF- a7} H&E
wshE BT 4SS P4 A2 Ak FeA 3
o, Lee™ol ol AT OIA TNF- s 524 )
AE AWAE oISt A% FEALE AEEE

A ATkl g

E R Z g3 —‘?“H?: e WAL AR Aol A
ol AXT A F 5 917 wFo =3
wHy =

371 flsiAE e = 4 A% FJr L
ofzt Al Zjo] dastn], AFH @5 BY(CNL=

v A A F 2408 ﬁ}%ﬂ—t— Zol da e ot
Y(Fig. 2).
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 gal A & desl Feol et ol Qe
¥ = 3% gmental T24<0 2 UE vZ=
= 7395 cavitary SAE0 R F
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0] Q101 Grade II, ¥ Fd-& Alo]9] A
AL B3Ry 98] FxAel Fo]al(structural bone
graft)o] Q3 4= Grade IIIE EF3Hc},

X,
o ot
r:Zi

2) CHE| Z=Cf
2 149 A]qq_]E/ﬂ Fuiu 33 oA gEe] FA

Fot
i

#38 #A(effective joint space)o] A
2 2o 5 JAW, T84 9L 4,
W QAh BARE EE AME-FE 4502 5
olEsto] 2 ol A7 4 QIEk. webAl, 1) AlRE
1H& AR 27]ele S48 wetouk ), 22
€ /NFE AHE 7Ho g {8 #8% (effective joint
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space)o] Fo] F g7} Wo] AP, I B
shaL, Fof Ao = &ale 5 AAY  Sledl, ¥
BoAE AHIE JA =R Q3] & {37 o= F
AT YA, 0l QA7 AME FE FEWL e}
ol Fate] Fo AglNo & g3le dozivka Azt

FAREA U Folel Fgole Foiel FHol mtet

2 237 Be e wr=rh0 BB AF uE
(patch porous coating)® FH 2] 49 X3E F9 I=
of v gahe] o] golat] mhel Fuf F7H¥ut €l
91 79 el o] 47k mork' ™, 2 1) A bone
ingrowth) & &3 A3 rJJ%(Circumferentlal porous
coating) g FoHQl B9 ntR gzl ¢

B ool Ag

Fig. 1. Osteolysis on acetabular and femoral area. (A) Combined deficiency on superior and anterior acetabular area, and severe
proximal femoral bone loss with medial cortical bone breakage in 52-year-old man who underwent primary surgery before 20
years. (B) Hip lateral plain roentgenogram also shows severe osteolysis on acetbular and femoral area.

Fig. 2. CT scan helps to recognize more accurate location and size of osteolytic lesions. (A) Corona image shows severe bone loss
on acetabular and femoral area with medial cortical breakage. (B) Axial image shows more accurate combined bony
deficiency on superior and anterior acetabular area.
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£ GEEZE A F2AE 75S A5 Ia, =4
X9l Az A (signaling)& 248l &, 955 24
sl 9k, cytokine AIAl, 283 A ¢1AH(growth
factor)®] %4 FY o= ET = o}, A gp=A|
X9 71%& JABAY I d A A X2 apoptosisE
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ZH5Toe At Ylvke AS Fosliof gt d=AE
o] NEALGE 2A43H= A EHL OPG (osteoprotegerin)
o] 2J3F RANKL-RANK (receptor activator of nuclear
factor kB ligand) A% A7} Fa3gt 7|do= dAA &
& A77F AP = 9lek. OPGE RANKLe] tialf RANK
o} s BAH o8 Agoto] spEAE Y BA3HE A
AlA & L3 E A= 72 584 (decoy receptor) &
QA glout, HFALe] AEALAAE 24 o
E 4E-2 bisphosphonateo]] v]3] &% 7t9& o 2 Bt
Aeteng gaFolut wiztr| o 22 okE AF el it o
F7h e Bad Agolrh. 95 & 2Aeke okt A
ARl HI=H R olEA AdAl Y= A AFA RolET}
2191 TNF- @, IL-2, IL-6, IL-8 5-& 2}Al5}= &= TNF-
a 2] 824 AAIAIQ] etanercept 5] 27 = o] k. =7
A A=A o] =E 2k3}A)F] = AAZ phosphodiesterase
AAA Q] pentoxifyllineo] +=H| ciprofloxacin® A}
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3 288 Holn erythromycing AA} 2l x}
(transcription factor) NFkB (nuclear factor kappa B)
£ AAlshHs AR HuEde 2424 f pH7E E
o= AL WAt AAEE ILEIAFTT =4
= dAZ] F2ATe Aoz dHA ey
actinomycin D= EJelg YAkl 93t IL-62] &4d3}e}
ZZF A EoA & EE monocyte chemoattractant
protein-1(MCP-1)¢] A4S A3ty RuE Qi) v}
Ao g A A 4 FYL 2TJAE 23t T
Wato] = YAS AN 2N T S8 E oA WA A
gale Aow d#A 9o, TGF-8 FGF To] A8 &
o drk. 2 o]F AELS R TE APolA &
7t ASHIE B obA IS o 2e ST A
FA A7) glo g wllg- AFs] HZslof & ofAlgta
Ats €},
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2. +EM X E

= g0 & 542 1) F L35 dove dAd A
7, 2) = &3 F99 &Av 9 =25 54, 3) nwd 53
A 2 5% 59 ANEL A 2A 3y Foln 53] 3)
o] ZA& QA E SAolA Tl gle FHE oHE
A F&A AA o] Do g Aol Fasitt tE=
= §alollA] A8 Al T AFeke B 94|, X8 7t
4, E Fd o] HFA Folvk AE tiE Fof 79
o] A4} & §38= £F X E Gruen zoneS FHs:= 7
7t o STt FAto]l el AY Mg EHe = 83
A4S B Wj7hA] 3~671€ mirh AR FA] #Fo] 3
Q3 = 837t S0l e ol A4S T A%

ol SAAR &0l 28 5 vt wref tiE Fuivt
Z nAEo] ot 3~671d A 08 WA FA] #F
< st I 839 WY AR5 BF sfofof 5, = G5
99 A7), A, 8] EFH AE, $Apo ofFhAl
= 4 55 st e oFE AR, 2 1A d
E Fdlo AAE o B2 & £48 7IAL sl
Fog = &3 F9]9 Aut&, niR iz YU AA, =
L3 F49] & oA Fog AE T F Y} 1Y Ul E
FU7F vt R A B9 Yozt (monoblock
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Fd= A&F ook sla1, 53] noncircumferentially
coated well-fixed stemol|A ¥HAgE F 238 9] Z$-ol=
g Fo= X g=ofof et g Fo d9Fe] = &
e AYE T =49 ddo] 2 F e BR X o]
dasitt e AT 34 2 7HA 4 93] F
83, © = 2<& F9AE AFsHA Brkstr] H8l 'S
Alokgtr 7L G gsirt, o] & el 2 ALY A2
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= 2559 A g =9st utelrt 2
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155 A3l 2L burr 55 ©]-8-sto] A48
of gt} Azl AA HA =l F
(endosteal cavity)& FZ o] 2452 v|Y gF9
Z 85 (neutral axis)& AQFH3t A Fdi7l 233
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Het 942 a7t dold we 4ol AgFo] o
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5, @ Zg]ogd nirel Az Frl 3 SHHE 43
A% W7k, @ ANB o, © £ Wy o hF 1Y
7} e,

(2) |75 & 839 < U

P10l YR VIOl AR % 83
92 BT y=35}d sl Hg—lﬂo] 9kA :_].' R
siok= %—Fg-o] gl oL} *]:Loﬂ
HAdA L =
XMz E Qo 5 tl]-l:ﬂoﬂ 9lo] ZE A0
o} gko]q (liner) ] LA o]t}

FARE W77 Folo) B89l Az ALS Ga7] 9
3] Maloney 52 FAJHE H|T7HL A|71A] typeo 2 &
5, A I}, Type [ v o] HAMA A 0 2 9rA A
o 2 Zglddd oYy} s 7153 A=A ohea)
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Fig. 3. Revision surgery was accomplished by substitution of acetabular component, liner and femora stem. (A) After cancellous
bone grafting on combined acetabular deficiency area, acetabular component was well-fixed on postoperative pelvis AP plain
roentgenogram. (B) On femoral side, reconstruction was accomplished by long stem with cortical allograft strut, trochanteric

grip and cerclage wires.
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