
PARTICLE DISEASE - A MIMICKER

63PJR January - March 2017; 27(1)PAK ISTAN J OU RNAL OF RAD IOLOGY

Correspondence : Dr. Nis ar Ah m ad
De partm e nt of Radiology,
PNS Sh ifa,
Karach i, Pak is tan.
Em ail: nis arah m e d_ rad@ yah oo.com

CASE REPORT

Subm itte d 15 Se pte m be r 2016, Acce pte d 5 Nove m be r 2016

Introduction

Particle  dis e as e  als o k now n as  giant ce ll granu-
lom atous  re s pons e  is  one  of th e  uncom m on but
s ignificant com plication of total h ip re place m e nt
le ading to joint loos e ning and im plant failure  and
h e nce  s urgical re vis ion.1 It is  a h is tiocytic re s pons e
th at occurs  as  a re s ult of m acroph age  re action to
any of th e  com pone nts  th at are  s h e d of th e  s urface
of th e  im plant. Of all com pone nts  ace tabular polye -
th yle ne  (PE) is  th e  m os t com m on s ource .2 Th e  condi-
tion te nds  to occur 5-10 ye ars  afte r s urge ry.3

Radiologically, it ofte n re s ults  in w e ll-de fine d os te olytic
le s ions  s urrounding th e  pros th e s is . O s te olys is  can
als o be  s e e n dis tant from  pros th e tic com pone nts  due
to m igration of w e ar de bris  along fixation s cre w s  or
w ire s  and due  to joint e ffus ion.4,5

Alth ough  radiograph y is  th e  m ains tay of th e  im aging
e valuation of th e  pros th e tic h ip, s onograph y,
arth rograph y, com pute d tom ograph y (CT), s cintigraph y
and m agne tic re s onance  (MR) im aging all h ave  role s
in th e  e valuation of th e  painful pros th e s is .6
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Particle  dis e as e  als o k now n as  aggre s s ive  granulom atos is  is  a w e ll-k now n com plication of total h ip re place m e nt.
It is  ch aracte riz e d by os te olytic are as  in bone  s urrounding joint pros th e s is . Th e re  is  agranulom atous  inflam m atory
re s pons e  to particle s  of h ip im plant re le as e d due  to cons tant w e ar ove r ye ars . Our patie nt pre s e nte d w ith  e xte ns ive
os te olytic are as  and large  s oft tis s ue  com pone nts  around le ft h ip pros th e s is . H e  w as  w ork e d up for m e tas tatic
and infe ctive  bone  e tiology but on h is topath ological biops y it turne d out to be  particle  dis e as e . Our aim  to re port
th is  particular cas e  is  to rais e  aw are ne s s  am ong radiologis ts  and s urge ons  th at aggre s s ive  os te olytic bone
patte rn in s e tting of h ip pros th e s is  can be  due  to aggre s s ive  inflam m atory re s pons e  to fore ign particle s  of im plant.
Key words: Particle  dis e as e , h ip arth roplas ty, im plants  failure .
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Case Report

A 59  ye ar old m ale  patie nt w as  re fe rre d to radiology
de partm e nt for e valuation of le ft h ip pros th e s is , w h ich
w as  im plante d in 19 88. According to patie nt h e
s uffe re d from  s e ptic arth ritis  of le ft h ip during ch ildh ood
w h ich  ultim ate ly le ad to joint de s truction and lim ping.
H ow e ve r h e  h ad no docum e ntary prove . Pre s e ntly
h e  com plaine d of pain le ft h ip joint, lim ping and unable
to be ar w e igh t on le ft low e r lim b. De taile d h is tory
re ve ale d th at h e  w as  a nons m ok e r w ith  ins ignificant
pas t m e dical h is tory. Blood com ple te  picture , live r
function te s ts  and re nal function te s ts  w e re  all w ith in
range . C-re active  prote in, pros tate  s pe cific antige n
and carcinoe m bryonic antige n w e re  als o unre m ark -
able .
Ultras ound abdom e n, pe lvis  and s crotum  w e re  norm al.
Radiograph  AP  (Fig. 1)  and frog le g vie w s  of le ft
h ip joint re ve ale d a bipolar h ip pros th e s is  com pris ing
of ace tabular cup (m e tallic, ce m e nt le s s , porous  w ith
polye th yle ne  line r) and fe m oral s te m  (m e tallic, ce m e nt
le s s , porous ). It de m ons trate d m alalignm e nt of fe m oral
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h e ad w ith  re s pe ct to ace tabular cup. More ove r, large
e xpans ile  os te olytic are as  w e re  s e e n in le ft iliac blade ,
is ch ium  and pubic bone  e xte nding into ace tabulum .
Th e re  w as  e xte ns ive  bony de s truction w ith  dis rupte d
ove rlying corte x and as s ociate d large  s oft tis s ue
com pone nt e vide nt by dis place m e nt of fat plane s .
Inte re s tingly, th e s e  de s tructive  lytic are as  w e re  pre s e nt
around fragm e nte d m e tallic w ire s , ins talle d in place
to fix arth roplas tic pros th e s is . Anoth e r large  de s tructive
os te olytic are a w ith  s oft tis s ue  com pone nt w as  note d
re placing proxim al e nd of fe m oral s h aft s urrounding
th e  fe m oral s te m . Vis ualiz e d part of fe m oral s h aft
re ve ale d os te ope nia w ith  pe ipros th e tic luce ncy of
m ore  th an 2m m  s ugge s ting pros th e tic loos e ning.
Sim ilar findings  w e re  obs e rve d on CT s can as  w e ll
(Fig. 2). Th e s e  large  de s tructive  os te olytic are as  w ith
large  s oft tis s ue  com pone nts  lik e ly s ugge s te d
aggre s s ive  bony m e tas tas e s , h ow e ve r m ultifocal
aggre s s ive  prim ary bone  ne oplas m  and e xte ns ive

s e ptic os te olys is  w e re  include d in diffe re ntials .
Ultras ound guide d core  biops y of le ft iliac blade  s oft
tis s ue  com pone nt w as  pe rform e d and s e nt for
h is topath ology, w h ich  re ve ale d fore ign body type
m ultinucle ate d giant ce lls  and foam y h is tiocyte s . No
e vide nce  of atypical ce lls  or m alignancy w as  s e e n in
m ate rial e xam ine d.
Final diagnos is  of particle  dis e as e  w as  m ade .

Discussion

Total h ip re place m e nt is  one  of th e  com m only
pe rform e d orth ope dic s urge ry w ith  a h igh e r s ucce s s
rate  of about 85%  25 ye ars  afte r s urge ry.7,8 Varie ty
of m ate rials  h ave  be e n us e d to m ak e  pros th e tic
im plants  but th e  m os t w ide ly acce pte d one  is  m e tal-
on-polye th yle ne  (MOP) pros th e s e s .9  Oth e rs  include
m e tal-on-m e tal (MO M) and ce ram ic-on-ce ram ic
(COC) pros th e s e s . Total h ip pros th e s is  is  s ubje cte d
to a num be r of com plications  of w h ich  th e  m os t
s ignificant and unus ual is  as e ptic loos e ning of im plant
s e condary to particle  dis e as e , w h ich  induce s  inflam -
m ation m e diate d bone  los s , os te olys is . It is  th e  m os t
com m on re as on for re vis ion s urge ry.1,8 Continuous
and e xce s s ive  us e  of h ip pros th e s is  by an active
individual s ubje cts  th e  im plant to w e ar and m icro

Figure 1: X-ray AP vie w  of le ft h ip re ve als  large  de s tructive  lytic
are as  w ith  s oft tis s ue  com pone nts  in iliac w ing, ace tabulum ,

is ch ium  and proxim al fe m oral e nd s urrounding m alaligne d h ip
pros th e s is . Note  large  s oft tis s ue  m as s  in le ft th igh  dis placing fat

line s  late rally.
Figure 2: CT s can axial cut th rough  le ft SI joint, bone  w indow ,

re ve als  a large  s oft tis s ue  m as s  caus ing de s truction of iliac blade .
Note  a m e tallic de ns ity focus  ante rolate ral to m as s  re pre s e nting

fixation w ire .
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abras ion, w h ich  re s ults  in re le as e  of pros th e tic
particle s  into joint s pace . Th e s e  particle s  are  biologi-
cally active  and re s ult in an inflam m atory re s pons e .Th e
particle s  are  e ngulfe d by m acroph age s , form ing
m ultinucle ate d giant ce lls , w h ich  th e n re le as e  various
factors  and cytok ine s , s uch  as  inte rle uk ins , pros ta-
glandins , and tum or ne cros is  factor. Th e  cytok ine s
attract oth e r inflam m atory ce lls  and s tim ulate
os te oclas tic activity, le ading to os te olys is .2,10 Any of
th e  com pone nts  of a h ip re place m e nt, s uch  as  th e
m e tal, polye th yle ne  (PE) line r, or ce m e nt, can be com e
m icros copically fragm e nte d and induce  a h is tiocytic
granulom atous  inflam m atory re action.2,6

O s te olys is  re late d to particle  dis e as e  is  s ugge s te d
radiograph ically by focal w e ll-de fine d radioluce ncie s
around e ith e r th e  ace tabularor fe m oral com pone nts .
Th e  pre s e nce  of os te olys is  at s ite s  aw ay from  th e
actual articulating s urface s  of th e  arth roplas ty is
e xplaine d by m igration of w e ar de bris  along track s
of fixation s cre w s  and w ire s  as  a re s ult of ins inuation
of joint e ffus ion.4,5

O s te olys is  in patie nts  follow ing h ip arth roplas ty m ay
be  confus e d w ith  infe ction or m alignancy, as  w as  th e
cas e  w ith  our patie nt, w h o h ad e xte ns ive  os te olytic
le s ions  in le ft iliac, pubic, is ch ial and proxim al fe m oral
bone s  w ith  large  s oft tis s ue  com pone nt.
A dis tinction be tw e e n infe ctious  os te olys is  and as e ptic
os te olys is  re late d particle  dis e as e  ofte n cannot be
m ade  on a s ingle  radiograph . Pre vious  radiograph s
are  ne ce s s ary for com paris on, w ith  as e ptic loos e ning
and h is tiocytic re s pons e  us ually tak ing a s low ly
progre s s ive  cours e , w h e re as  an acute  infe ction occurs
w ith  m ore  rapid tim e  cours e  and m ore  aggre s s ive
appe arance . H ow e ve r, e ve n th is  fe ature  is  not alw ays
re liable  be caus e  infe ctions  can be  s ubclinical and
s m olde ring, le ading to s low ly progre s s ive  loos e ning
in an afe brile  patie nt. Eryth rocyte  s e dim e ntation le ve l
above  32 m m /h r and pe riph e ral w h ite  blood ce ll le ve l
are  als o not pe rfe ct pre dictors  of infe ction.11 Alth ough
th e  appe arance  of os te olys is  pe r s e  cannot dis tinguis h
infe ctious  from  noninfe ctious  loos e ning,th e  pre s e nce
of pe rios te al re action, de m ons trate d w ith  e ith e r
radiograph s  or CT, is  h igh ly pre dictive  of infe ction.12,13

None  of th e  above  findings  s ugge s ting infe ction w e re
pre s e nt in our cas e .
H ow e ve r dis tinction from  a m alignant caus e  w as  a
ch alle nge . Age  and radiological fe ature s  w e re  ve ry
s ugge s tive  of m e tas tas is  from  unk now n prim ary. A

th orough  w ork up for ide ntification of prim ary w as
done  w h ich  turne d out to be  ne gative , as  alre ady
dis cus s e d above . Finally th e  patie nt w as  s ubje cts  to
ultras ound guide d biops y, w h ich  re ve ale d fore ign
body m ultinucle ate d giant ce ll granulom atous  re action-
particle  dis e as e .
Tre atm e nt of particle  induce d os te olys is  le ading to
im plant loos e ning is  re vis ion of total h ip arth roplas ty
w ith  or w ith out bone  allografts  to fill in de ficie nt bone
are as . O ur patie nt w as  re fe rre d back  to orth ope dic
s urge on w ith  th e  final diagnos is  of particle  dis e as e .
Surge ons  planne d a re vis ion of h ip pros th e s is  and
filling in of os te olytic are as  w ith  s ynth e tic bone  grafts .

Conclusion

Alth ough  particle  dis e as e  is  one  of th e  k now n
com plication of h ip pros th e s is , but th is  particular cas e
pre s e nting w ith  e xte ns ive  os te olys is  and large  s oft
tis s ue  com pone nts  around le ft h ip im plant, m im ick ing
aggre s s ive  ne oplas tic le s ion, prom pte d us  to re port
th is  cas e .
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