
&p.1:Abstract A 51 year-old man developed an extensive os-
teolytic response to wear debris in an uncemented po-
rous-coated total hip arthroplasty, with metal/polyethyl-
ene interface, which had been implanted eighteen years
previously. This reaction, which involved the upper fe-
mur and the ilium, produced a mass which compressed
the pelvic viscera.

&p.1:Résumé Nous rapportons un cas d’ostéolyse massive
réactionnelle aux débris d’usure d’une prothèse totale de
hanche non cimentée avec un revêtement poreux et un
couple de frottement métal/polyéthylène implantée dix-
huit ans auparavant chez un patient de 51 ans.
L’ostéolyse détruisait l’extrémité supérieure du fémur et
l’aile iliaque produisant une masse pelvienne qui ref-
oulait les organes avoisinants. Le produit de curetage
contenait des amas d’histiocytes ainsi que des corps
étrangers constitués de débris de métal et de
polyéthylène. Les cultures bactériologiques en milieux
aérobie et anaérobie étaient stériles. L’examen histologi-
que excluait une ostéolyse tumorale. L’ostéolyse péri-
prothétique est fréquente et a été également observée
autour d’implants fémoraux et acétabulaires, cimentés et
non cimentés, bien fixés et descellés. Bien que la plupart
des ostéolyses restent stables et asymptomatiques pen-
dant plusieurs années, certaines d’entre elles peuvent
devenir massives entraînant une destruction osseuse im-
portante et une reprise chirurgicale difficile. Une surveil-
lance radiographique régulière est le meilleur moyen
pour diagnostiquer et mesurer la taille d’une ostéolyse,
les examens sanguins et la scintigraphie n’ayant pas de
valeur prédictive pour identifier une lésion au potentiel
évolutif. Une reprise chirurgicale précoce devrait être
réalisée dès qu’une ostéolyse, même asymptomatique,
s’accroît.&bdy:

Introduction

Osteolysis is a frequent complication which affects the
outcome of total hip arthroplasty. Since Charnley’s first
description concerning a cemented prosthesis in 1968
[5], osteolysis has been described as occurring around
loose and well-fixed femoral and acetabular implants of
cemented and cementless prostheses. This complication
results from an inflammatory foreign body reaction to
the different prosthetic components and wear debris from
the articulating surfaces and the interfaces has been im-
plicated as a causative factor [1]. Polymethylmethacry-
late cement, polyethylene, metal and more recently ce-
ramic [27] debris may be the cause of osteolytic re-
sponse, although polyethylene debris is considered to be
the most damaging. Phagocytosis of debris by macro-
phages releases the mediators of osteolysis. Lack of bone
ingrowth in uncemented implants or defective fixation at
the bone-cement interface in cemented prostheses play a
role in producing particles and activating the reaction [1,
10, 27]. Once radiologically identified, the majority of
the osteolytic lesions remain stable over many years or
else evolve slowly [15, 18, 25, 26, 28]. A minority pro-
gress, mimicking a tumour [3, 10, 12–14, 17, 19–21, 27].
These massive osteolyses constitute a real clinical prob-
lem, because of the eventual failure of the implant and
technical difficulties at revision due to bone loss. We re-
port an unusual case of an aggressive pelvic and femoral
osteolysis secondary to an uncemented hip prosthesis
which had been implanted eighteen years previously.

Case report

In March 1995, a black male aged 51 years was admitted into our
Department of Orthopaedic Surgery with pain and swelling affect-
ing the proximal third of the left thigh. He had the sequelae of
neonatal cerebral palsy (Little’s syndrome) and had started to walk
with an aid at the age of seven years. In December 1977, at the age
of 34 years, he was treated in another hospital for a femoral neck
non-union which occurred two years after a femoral neck fracture.
Replacement arthroplasty was undertaken using an uncemented
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porous-coated total hip prothesis with a metal/polyethylene inter-
face and a 32 mm-head. In 1990, he began to experience hip pain
and had difficulty in walking. At this time, an anteroposterior radi-
ography revealed a large area of focal osteolysis behind the ace-
tabular component (Fig. 1).

Five years later, at the time of admission to our department, he
complained of hip pain and inability to walk. The left leg was
shortened by 5 cm and in permanent lateral rotation. Clinical ex-
amination revealed a large swelling involving the buttock, the iliac
fossa and the proximal thigh. Passive motion was very painful and
active movements were impossible. An anteroposterior radiograph
showed an extensive osteolysis involving the ilium and the upper
femur, associated with intrapelvic migration of the prosthesis. A

CT scan revealed an homogenous mass of 25 cm in diameter, non-
enhanced by iode, which compressed the pelvic viscera without
invading them (Fig. 2). Angiography revealed no hypervascularity
within the osteolytic area and the technetium bone scan showed no
increased uptake in the ilium. Chest radiography and abdominal
ultrasound yielded normal results. A surgical exploration of the
left hip was undertaken. We found a mass surrounded by a perios-
teal capsule and filled with haematoma. The stem of the prosthesis
was firmly fixed in the remaining femur. The lesion was complete-
ly evacuated by curettage after removal of the prosthesis. Aerobic
and anaerobic bacteriological cultures of surgical samples were
sterile. Histological staining revealed no tumoural process and no
chronic infection. The capsule of the pseudotumour consisted of
dense fibrous tissue enclosing haemosiderin, calcium deposits,
histiocytes filled with metal debris, eosinophil necrosis and neo-
angiogenesis. Under polarised light, it was evident that several of
the cells had phagocytosed bi-refringent particles of polyethylene
(Fig. 3). We concluded that a massive pseudotumoural bony oste-
olysis secondary to an inflammatory granuloma had developed
due to wear debris from the hip component. Because of the exten-
sive bone loss and the patient’s neurological status, a resection ar-
throplasty was performed using a femoral nail and cement as a
spacer, in order to restore the length of the lower limb.
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Fig. 1 Anteroposterior radiograph demonstrating a large area of
osteolysis around the acetabular cup&/fig.c:

Fig. 2 CT scan: pseudotumoural mass compressing the pelvic vis-
cera&/fig.c:

Fig. 3 Photomicrograph of a representative section of tissue ob-
tained from the region of osteolysis (×125). The numerous histio-
cytic cells are consistent with a foreign body reaction. Polarised
light microscopy revealed many particles of birefringent polyeth-
ylene&/fig.c:



Discussion

The differential diagnosis in our patient included osteo-
myelitis, benign or malign bone tumour, aneurysmal
bone cyst and the Gorham-Stout syndrome. Cultures and
histological staining of samples obtained during opera-
tion showed no infectious or tumoural process but re-
vealed a histiocytic response to metal and polyethylene
wear debris.

An aneurysmal bone cyst most often affects persons
under the age of 20 years and comprises cavities full of
sero-haematic liquid; monostotic bone localisation is
usual [4, 7]. The rare Gorham-Stout syndrome, also
termed ‘‘idiopathic osteolysis’’, was excluded because of
the patient’s age (over 30 years) and presence of the hip
prosthesis, together with the macroscopic and histologi-
cal findings [9, 11].

Periprosthetic osteolysis occurs in from 0% to 52% of
hips among the reported series [2, 6, 8, 18, 22, 24–25,
28–29]. These percentage values are influenced by dif-
ferent factors including the duration of follow-up, the
head size and polyethylene cup thickness [16], linear and
volumetric polyethylene wear [26], the age of the patient
at surgery [26, 28], fixation with or without cement [8,
29] and the design and position of prosthetic components
[2, 17, 23]. Osteolyses are identified radiographically as
ovoid or rounded lucencies which are usually limited to
the proximal third of the femur (zones 5, 6 and 7 of
Gruen) and the acetabular rim [10]. About 40 to 70% of
osteolyses increase in size during the postoperative fol-
low-up period [15, 18, 25, 28]. According to Wan, this
progression of size is slow, with an average rate of 0.89
mm per year [26]. Less than 10% of osteolyses become
massive and lead to significant loss of bone stock [15].
Massive osteolyses have been described on loose and
well-fixed femoral or/and acetabular components of ce-
mented [3, 10, 12–14, 19–21] and uncemented [15, 17,
27] hip prostheses. The usual macroscopic findings are
of cavities filled with yellow caseous material. Blood
clots within a cystic cavity as in our patient have been re-
ported in two similar instances of extensive osteolysis of
the ilium [13, 19]. According to Mayo-Smith [19], the
presence of a large amount of blood within the cystic
space may account for the rapid expansion of the lesion.
The histological features were similar in all cases and
consisted of chronic granulomatous inflammation with
dense fibrous tissue and numerous histiocytic cells, in-
cluding multi-nucleated giant cell forms [10].

To the best of our knowledge, our patient is unique by
virtue of the extent of bone loss affecting both the ilium
and the femur; the occurrence in an osteoporotic bone
probably influenced the rapid expansion of the osteoly-
sis. Such osteolysis has considerable destructive poten-
tial, making one stage revision arthroplasty impossible.

The majority of osteolyses remain asymptomatic for
several years, [17, 25, 28]. In several reported series, the
time between joint replacement and the diagnosis of
postoperative osteolysis ranged from six months [10, 26]
to more than ten years [3, 10, 21]. According to Wan,

71% of the osteolyses are radiologically identified be-
tween six months and five years after hip arthroplasty
[26]. In clinical practice the problem is to predict wheth-
er or not a seemingly benign lesion will become aggres-
sive and rapidly destructive. Blood tests and technetium
bone scans are not of predictive value for the identifica-
tion of lesions which will become progressive [15]. Ra-
diography remains the most efficient way to diagnose
and measure the extent of bone loss and we suggest that
annual radiographs should be commenced six months af-
ter surgery. Once lesions have been identified radiologi-
cally, more frequent follow-up is mandatory, with serial
radiography at six monthly intervals. As soon as osteoly-
sis progresses in extent, it is necessary to perform a revi-
sion arthroplasty, even in the asymptomatic patient. It is
of practical importance that massive osteolysis can lead
to dramatic bone loss while remaining clinically silent.
Although rare, this complication can be detected by reg-
ular radiographic monitoring thereby facilitating early
revision surgery before massive bone destruction occurs.

References

1. Amstutz RL, Campbell P, Kossovsky N, and Clark IC (1992)
Mechanism and clinical significance of wear debris-induced
osteolysis. Clin Orthop 276:7–18

2. Barrack RL, Folgueras A, Munn B, Tvetden D, Sharkey P
(1997) Pelvic lysis and polyethylene wear at 5–8 years in an
uncemented total hip. Clin Orthop 335:211–217

3. Bell RS, Ha’eri GB, Goodman SB, Fornasier VL (1983) Case
report 246. Skel Radiol 10:201–204

4. Campanacci M, Capanna R, Picci P (1986) Unicameral and
aneurysmal bone cysts. Clin Orthop 204:25–36

5. Charnley J, Follaci FM, Hammond BT (1968) The long-term
reaction of bone to self-curing acrylic cement. J Bone Joint
Surg [Br] 50:822–829

6. Cupic Z (1979) Long-term follow-up of Charnley arthroplasty
of the hip. Clin Orthop 141:28–43

7. Dahlin DC, Unni KK (1986) General aspects and data on
8,542 cases. In: Bone tumors. Charles C Thomas, Springfield

8. Goetz DD, Smith EJ, Harris WH (1994) The prevalence of
femoral osteolysis associated with components inserted with
or without cement in total hip replacements. A retrospective
matched-pair series. J Bone Joint Surg [Am] 76:1121–1129

9. Gorham LW, Stout AP (1955) Massive osteolysis (acute spon-
taneous absorption of bone, phantom bone, disappearing
bone). Its relation to haemangiomatosis. J Bone Joint Surg
[Am] 37:985–1004

10. Griffiths HJ, Burke J, and Bonfigliot A (1987) Granulomatous
pseudotumours in total joint replacement. Skeletal Radiol
16:146–152

11. Hardegger F, Simpson LA, Segmueller G (1985) The syn-
drome of idiopathic osteolysis. Classification, review and case
report. J Bone Joint Surg [Br] 67:89–93

12. Harris WH, Schiller AL, Scholler JM, Freiberg RA, Scott R
(1976) Extensive localised bone resorption in the femur follow-
ing total hip replacement. J Bone Joint Surg [Am] 58:612–618

13. Hattrup SJ, Bryan RS, Gaffey TA, Stanhope CR (1988) Pelvic
mass causing vesicle compression after total hip arthroplasty.
Case report. Clin Orthop 227:184–189

14. Jasty MJ, Floyd WE, Schiller AL, Goldring SR, Harris WH
(1986) Localised osteolysis in stable, non specific total hip re-
placements. J Bone Joint Surg [Am] 68:912–919

15. Learmonth ID, Hussell JG, Grobler GP (1996) Unpredictable
progression of osteolysis following cementless hip arthroplas-
ty. Acta Orthop Scand 67:245–248

39



16. Learmonth ID, Hussell JG, Smith EJ (1997) Inadequate poly-
ethylene thickness and osteolysis in cementless hip arthroplas-
ty. J Arthroplasty 12:305–309

17. Maloney WJ, Peters P, Engh CA, Chandler H (1993) Severe
osteolysis of the pelvis in association with acetabular replace-
ment without cement. J Bone Joint Surg [Am] 75:1627–
1635

18. Maloney WJ, Woolson ST (1996) Increasing incidence of fem-
oral osteolysis in association with uncemented Harris-Galante
total hip arthroplasty. A follow-up report. J Arthroplasty
11:130–134

19. Mayo-Smith W, Rosenthal DI, Rosenberg AE, Harris WH
(1993) Case report 816. Skeletal Radiol 22:619–621

20. Pazzaglia U, Byers PD (1984) Fractured femoral shaft through
an osteolytic lesion resulting from the reaction to a prosthesis.
J Bone Joint Surg [Br] 66:337–339

21. Pierson JL, Harris WH (1993) Extensive osteolysis behind an
acetabular component that was well fixed with cement. A case
report. J Bone Joint Surg [Am] 75:268–271

22. Salvati EA, Wilson PS, Jolley MN, Vakili F, Aglietti P, Brown
GC (1981) A ten year follow-up study of our first one hundred
consecutive Charnley Total hip replacement. J Bone Joint Surg
[Am] 63:753

23. Schmalzried TP, Guttmann D, Grecula M, Amstutz HC (1994)
The relationship between the design, position, and articular
wear of acetabular components inserted without cement and
the development of pelvic osteolysis. J Bone Joint Surg [Am]
76:677–688

24. Schulte KR, Callaghan JJ, Kelley SS, et al (1993) The out-
come of Charnley total hip arthroplasty with cement after a
minimum twenty-year follow-up: the results of one surgeon. J
Bone Joint Surg [Am] 75:961–975

25. Smith E, Harris WH (1995) Increasing prevalence of femoral
lysis in cementless total hip arthroplasty. J Arthroplasty
10:407–412

26. Wan Z, Dorr LD (1996) Natural history of femoral focal oste-
olysis with proximal ingrowth smooth stem implant. J Arthro-
plasty 11:718–725

27. Wirganowicz PZ, Thomas BJ (1997) Massive osteolysis after
ceramic on ceramic total hip arthroplasty. A case report. Clin
Orthop 338:100–104

28. Xenos JS, Hopkinson WJ, Callaghan JJ, Heekin RD, Savory
CG (1995) Osteolysis around an uncemented cobalt chrome
total hip arthroplasty. Clin Orthop 317:29–36

29. Zicat B, Engh CA, Gokcen E (1995) Patterns of osteolysis
around total hip components inserted with and without ce-
ment. J Bone Joint Surg [Am] 77:432–439

40


