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ABSTRACT

Polyethylene failure is a rare complication of ceramic-on-polyethylene total hip arthroplasty due to characteristics
of ceramic. Complications associated with ceramic-on-polyethylene articulations have been studied extensively,
however, only few reports have described its catastrophic wear and concurrent pseudotumor formation. The
etiology of this biological reaction and concurrency of pseudotumor formation with metallosis remain unclear. We
report two cases of wear of the acetabular liner in a ceramic-on-polyethylene prosthesis due to total hip
arthroplasty (THA) long time ago. They came back to the clinic with the history of worsening hip pain and abnormal
radiological and clinical findings. Then they underwent surgery and metallosis and pseudotumors were detected
and revisions were performed for them. It is necessary to evaluate patients underwent THA complaining of hip pain
for component wear and be checked the cup appear well fixing and fairly oriented on follow-up radiographies.
Closefollow ups can prevent accel erated polyethylene wear in ceramic-on-polyethylene coupling THA.
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INTRODUCTION

Today, a lot of THAs are performed in worldwide gvgear [1], and this is likely to rise by an estited 170% by
2030 [2]. These trends are driven by an ageing latipn wishing to remain active and an increasingnber of
obese individuals [3]. A THA procedure replacesedied hip articular surfaces with synthetic mdteifi4,5].
Evidence shows THA surgery has excellent long-teanvivorship in both younger and older patientssjide the
excellent outcomes of THA, there are some curreeasaof concern with regard to THA surgery [1]. Ase
reaction to metal debris, herein termed metallagisally is defined as aseptic fibrosis, local ners;, or loosening
of the prosthesis secondary to metallic corrosiond eelease of wear debris [6-8]. It is also asdediavith gray
discoloration of the tissues of the joint, painefiusion, and elevated serum metal levels. Metalbas been found
with stainless steel, titanium, and cobalt chromiitay femoral prostheses articulating either vétkimilar metal
or rarely with a polymer acetabular component fopseudotumor is a granulomatous mass or a delstucystic
lesion which is neither infective nor neoplastitiem developing in relation to an arthroplasty dedan potentially
cause extensive collateral damage [10]. The exadeof pseudotumors is unclear; however, the confaor in
patients with history of THA has been increasednj&a]. Periarticular mass was first described s et al. in
one case undertaking the first generation metahetal (MOM) hip replacement. Since that time, i§ h@ng been
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recognized as a new type of complication occurramgund the hip prosthesis [12]. Recently, pseudotam
associated with osteolysis or metallosis and pesipetic bone loss are now being increasingly itegan patients
with polyethylene-on-metal hip replacement [13-16]order to reduce polyethylene wear, the useeafrings has
become an option in total hip arthroplasty. Cer&niiigher resistance to scratching compared toneium cobalt
(CoCr), and inert qualities in an aqueous enviramnuentribute to the lower linear and volumetridyethylene
wear rates seen in ceramic on polyethylene beadoggpared to CoCr on polyethylene bearings [17¢pdrts in
the literature of catastrophic wear of the cerapubethylene articulation are rare and in thosé thported they
have implicated acetabular inclination >450, usgaxhma sterilized polyethylene, increased actieityl, age <50,
and backside wear as causes of failure [18, 19)wed¥er, pseudotumor and metallosis due to ceramic-on
polyethylene has not reported yet as an adversetioraafter THA. We reported two cases of ceranmie-o
polyethylene failure with metallosis and pseudotumaking in long-term follow up.

Case 1

A 44-year-old man underwent total hip arthroplgdtMA) of the right hip via a standard direct latempproach for
avascular necrosis of head of femur (AVN) by thei@eauthor in December 2006. The components use w
uncemented Ceramic on polyethylene (PE) bearingsysThe initial postoperative course was unevéndgiud the
patient subjectively improved and was pleased highoutcome for during 5 years, thereafter. Howekerreturned
to the clinic in November 2011 reporting a 6-mohtstory of progressive severe hip pain that hadsewed with
ambulating and bearing weight on his right lowetrexity. His pain was progressed in rest during¢h@ months.
He reported no history of fever and chills, weighgs, infection symptoms or other changes in hisrall health.
His past medical history was not considered angatiss. He had no known allergies or metal sergtwor history
of diabetes mellitus or autoimmune disorders. He sraoker and was not addict.

A tender soft tissue mass was noted just proximdlanterior to the great trochanter, with significadema of the
proximal thigh, on physical examination. Limitationrange of motion of right hip was detected wdiecomfort at
the extremes of motion. No increased warmth or skianges were observed in the hip region or inattea of
swelling. Plain radiographs of the hip showed stgibsitioning of the THA components; but eccengiting of

head in cup that means frank wearing with someitjecisange of supra-acetabular bone (Figure 1).

Figurel. Plain Radiography of hig leftiscase 1 andright iscase 2

White blood cell count, erythrocyte sedimentatiater and C - reactive protein values and otherr&boy values
were all within normal limits.

Patient was candidate for revision due to PE weaaimd very severe non-tolerable pain. Operatiorbglidxtended
trochanteric osteotomy. An incision was made thiotige scar from the previous THA. After incisingabgh the
iliotibial band, pseudo tumor, necrotic tissue as®liere reaction of soft tissue into metal compouwdse
encountered. Severe corrosion of wear of ceramad heith PE-metal back was found. Necrotic tissues wa
encompassed almost the entire hip capsule, shtetnak rotator muscles, and tendinous portion ef ghuteus
medius, disrupting the abductor insertion pointtbe greater trochanter (Figure 2). Necrotic borsioles were
discovered about the acetabulum and greater treshdrhe main corrosion was due to penetratiorecdmic head
PE and after complete perforation of PE, corrosdrmetal back by ceramic head. On further inspectibe

519



Afshin Taheriazam and Amin Saeidinia Int J Med Res Health Sci. 2016, 5(9S):518-524

femoral and acetabular components were found tlodeed (Figure 3). Thereafter a thorough debridemérthe
necrotic soft tissue and bone and also removaketigo tumor tissue was performed. Following thethange of
the acetabulum and reconstruction with TM-Augmentl Zontinuum cup (Zimmer, Warsaw, IN, USA) with
allograft were performed because of severe lesioasetabulum. ZMR hip stem (Zimmer, Warsaw, IN,A)yS/as
used. Also minimal repair of the capsule and sbxigrnal rotators was performed due to the damagedfto these
structures (Figure 4). Intraoperative cultures lteswere negative. Intra-operative frozen-secample showed
only 2-3 PMN/hpf.

Figure 2. Pseudotumor and necrotic tissue due to rta reaction during the exploration; upper pictures arerelated to case 1 and lower
pictures arerelated to case 2

= F

Figure 3. Corrosion in prosthetic femoral componentthe polyethylene liner and the exterior of the mellic head; lower picturesare
related to case 2 and upper case 1
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Figure 4. Revision surgery and postoperative plainadiography of hip; upper pictures are related to @se 1 and lower pictures are
related to case 2

The patient did well until approximately 4 weekstaperatively. Then he had no problem in walking #iexion of
hip in examination and self-reporting status. Walested patient for three years. He had no complicautcomes.

Case 2

Total hip arthroplasty of the right hip in a 43-yedd man performed via a standard direct latepgraach due to
avascular necrosis of head of femur (AVN) by thei@eauthor in August 2002. The components usedewer
uncemented Ceramic on polyethylene (PE) bearingesysHis postoperative follow ups were uneventfuld the
patient subjectively improved and had no problemimdul10 years. He returned to the clinic in Febyu2012
reporting a 3-month history of severe hip pain thatl worsened with ambulating and bearing weighhisrright
lower extremity and it was progressed in rest dutinis period. He reported no history of fever, giiloss,
infection symptoms or other systemic changes irokirall health. His past medical history was niegatHe had
no known allergies or metal sensitivities or higtof diabetes mellitus or autoimmune disorders. Wwes past
smoker and was not addict. He had mentioned norkisf drug usage.

A soft tissue mass was seen just proximal to tleatgirochanter, with marked edema of the proxirigh, on
physical examination. It was tender and he hadditiain in range of motion of right hip in flexioma discomfort.
Warmth or skin changes were not observed in thedgjn and in the area of swelling. Plain radiphsaof the hip
showed stable positioning of the THA componentg; dacentric sitting of head in cup that means framdaring
with some density change of supra-acetabular beigeire 1).

White blood cell count, erythrocyte sedimentatiater and C - reactive protein values and otherr&boy values
were all within normal limits. Only eosinophil waggh in his differentiation of WBC.

Patient was candidate for revision due to PE weaaimd very severe non-tolerable pain. Operatiorbglidxtended
trochanteric osteotomy. An incision was made thtotige scar from the previous THA. After incisingabgh the
iliotibial band, pseudo tumor, necrotic tissue as&lere reaction of soft tissue into metal compouwdse
encountered in acetabulum and proximal of femuveRBecorrosion of wear of ceramic head with PE-inetak
was found. Necrotic tissue was encompassed alrhesentire hip capsule, short external rotator nasscand
tendinous portion of the gluteus medius, disrupthmyabductor insertion point on the greater tratdra(Figure 2).
The main corrosion was due to penetration of cerdmad PE and after complete perforation of PEos@n of
metal back by ceramic head. On further inspectiom femoral and acetabular components were foulé foosed
(Figure 3). Thereafter a thorough debridement efrtacrotic soft tissue and bone and also removas$@dfido tumor
tissue was performed. Following that, exchangehef dacetabulum and reconstruction with Burch-Schereidge
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(Zimmer, Warsaw, IN, USA) with allograft and Wagret® Revision stem (Zimmer, Warsaw, IN, USA) were
performed because of severe lesions in acetabulsn. minimal repair of the capsule and short exderotators
was performed due to the damage found to thesetstes. Intraoperative cultures results were negatilntra-
operative frozen-section sample showed only 2-3 Figi

The patient did well until approximately 5 weekssfoperatively. Then walked normally and flexionhgp was
normal in examination. We evaluated patient for frwars with uneventful outcomes.

DISCUSSION

Inflammatory responses to polyethylene wear delansl following osteolysis and loosening and making
pseudotumors is the first presentation failure tiimgi the patients underwent THA long ago. In ortiediminish
polyethylene wear debris improvements was madedatiag new articulating surfaces and head beavimtaces
such as ceramic-on-polyethylene. This type of Ingahias better characteristics than previous orodidmng less
polyethylene wear, osteolysis and loosening, motmded surface with fewer sharp edges and chemiiradtt.
Although it had better features, but a single stratan make its failure. To our knowledge thereenss similar
reports and this study described concurrent inflaony pseudotumor and metallosis after THR longatésllow

up.

Catastrophic polyethylene failure is along with teal head completely penetrated the PE linear tiaguin

articulation of the head with the metal acetabulgy which can cause metallosis, osteolysis anddissmage in
the periarticular area. This occurs rarely afterATahd is reported rates of 0.2% to 10.9% [20]. Salvof primary

ceramic-on-PE arthroplasty is up to 10 years wittvisal rates of 95% to 98.1%. Long term survivatles of it in
10 to 20 years had been reported ranging from 709906 [19]. Our patient’s failure of the ceramiciea

arthroplasty, attributed to patient and implantdas. Since pseudotumor is commonly reported anaedbknown,

one joint surgeon may ignore the differential diagja which may lead to the development of perifpretit soft
tissue mass [21]. Such pathologic changes coulohdhéced by a number of other factors like metabdlgease,
infection, and even neoplasia. Recently, howevee, potential relationship between periprostheticssnand
musculoskeletal neoplasms has been reported. Guwmgjdthe serious consequences, differential digsignof

tumors should be kept in mind despite the relakbweer incidence. Once misdiagnosed, one patieritmids the
optimal treatment options and suffer an irreparaliaster [22]. Therefore, the presence of a tunsmds to be
included in the differential diagnosis, and mottertion should be paid considering that THR is Widesed in both
young and elder patients. It was difficult to digtilish pseudotumors from a necrotic tumor basedthen
imageological or pathological examination along][2Xo, it should be considered the clinical man#gsns and
para-clinic such as MRI, histological examinati@msl so on to distinguish it from other causes.rSour study of
two cases, their clinical presentations are notridmrted to tumors.

Several authors have suggested that pseudotun®is r@iaction to high wear [13-15] while other sésdprovided
evidence showing that pseudotumor formation depemai® on metal hypersensitivity [23, 24]. The cqoimn at
this time is that pseudotumors are an adverseiogaathich consists of a spectrum of inflammatorgpenses to
metal debris. Whether this is immunologically meéeibor a unique response to particles, or both vamridh factor
plays the dominant role are still unclear. In addit the causes for immune induction and subsedoentine effect
remain controversial [25].

In our cases we presented concurrent pseudotundomarallosis due to ceramic-on-PE arthroplasty wiscrare.
Manzano et al reported one case with a history ilatdval total hip arthroplasty presented severeagsis,
heterotopic ossification, and complete wear of Hovetabular liner, bony impingement of the femoredager
trochanter on the acetabular rim and superior magreof the femoral head. They finally reportedideg of the
ceramic-on-polyethylene liner in their patient daghe use of a non-cross linked polyethylene |iagnighly active
lifestyle, and poor follow up [20]. Needham et abgented a case with the first reported completarteough of
the acetabular portion of a ceramic-polyethylerthraplasty presenting as a dislocation. Their paiSealumina
ceramic femoral head penetrated the polyethylerer fnd titanium shell and presented as a disldCEtEA. They
contributed such factors for this catastrophicuf@linclude young patient age, high activity levkin polyethylene
liner, backside wear, component positioning, pdlyktne sterilization withy irradiation in air, and lack of
appropriate follow-up [19]. Mariconda et al presgzhthe patient with worsening pain in her left hipd an acute
incapacity to bear weight on her left lower limbighhtwelve and eleven years earlier she had undergdateral
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ceramic-on-polyethylene THA with acetabular expangiomponents of identical size on both sides. Tdetgcted
dislocation and severe polyethylene wear, one lageolytic lesion in the roof of the acetabulund atiffuse
periarticular metallosis [18]. Fu et al showed teases of pseudotumor who have accepted THR forl@sikyg
spondylitis (AS) and later required revision suygand hindquarter amputation [22]. As it is seelthia literature
cases which presenting both pseudotumors and wsitaliue to ceramic-on-PE are rare. Our evaluafwmwed
that the causes of these reactions are relatenutogyage, component positioning and high actitel.

CONCLUSION

Ceramic-on-polyethylene prosthetic wear is a ravenglication with severe consequences such as &l
osteolysis, and local tissue damage and pseudosucheg to immune system response. Shortening pedbds
clinical and radiological follow ups can preventelerated polyethylene wear in ceramic-on-polyethglcoupling
THA. It is necessary to evaluate patients comptgimf hip pain for component wear and be checkedctip
appear well fixing and fairly oriented on follow-updiographies. This can permit a revision of aflg femoral
head and acetabular liner.
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