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Hip resurfacing is gaining popularity as an accept-
able treatment option for young active patients with
hip osteoarthritis. The Buechel-Pappas hip resur-
facing system has a titanium alloy femoral and
acetabular component with a polyethylene liner. The
titanium nitride coating of the femoral component
has been shown to have a very low wear rate during
in vivo laboratory studies. Although it has been on
the marketplace since 1989, we could find no follow-
up results in the literature. We report a rare case of
Buechel-Pappas hip resurfacing which presented
with catastrophic failure at 11 years follow-up. The
polyethylene liner was worn through, and there was
severe metallosis with extensive titanium debris. The
head of the femur was however viable, suggesting
that the failure of the procedure was due to the
bearing surface.
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INTRODUCTION

The Buechel-Pappas resurfacing system was
introduced in 1989 as a cementless resurfacing sys-
tem with a modular acetabular component and a
titanium nitride coated femoral component (2).
However, there have been no reports in the litera-
ture of its design and few of its implantation. The
resurfacing has an ultra high molecular weight
polyethylene (UHMWPE) bearing insert with a
titanium alloy femoral and acetabular component.
The titanium nitride coating is said to reduce

UHMWPE wear and eliminate metallic wear
debris.

We present a case of the the so-called “New
Jersey” hip designed by Buechel and Pappas,
which presented with catastrophic failure at
11 years follow-up.

CASE REPORT

A 45-year-old lady with rheumatoid arthritis
involving several joints underwent a Buechel
Pappas hip resurfacing in 1995. She did well fol-
lowing her surgery, but developed some pain in the
hip at about 9 years after a fall when she was sus-
pected to have sustained a fracture of the tip of the
greater trochanter. Conservative management was
adopted but the hip pain progressed over the next
year when features suggestive of florid heterotopic
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ossification and calcification were noted on radi-
ographs. This was investigated further by MRI scan
which revealed a well-defined large soft tissue
mass around the lateral and posterior aspects of the
femoral neck. A biopsy of the mass was undertak-
en to exclude a neoplastic lesion. This revealed the
presence of wear debris and excluded an infective
or neoplastic process. Further radiographs showed
a collapse and obvious wear of the prosthesis with
further progression of radiological appearance of
presumed heterotopic ossification (fig 1). A deci-
sion was made to revise the left hip to a total hip
replacement.

During surgery extensive black pigmentation of
the tissues around the hip was noted, with lumps of
soft tissue mass in the areas of suspected hetero-
topic ossification. The polyethylene liner had worn
through and the head had eroded into the acetabu-
lar metal shell (fig 2). The titanium nitride coating
of the head was burnished. The femoral component
was knocked free of the femoral head revealing
intact bleeding femoral head cancellous bone
beneath. The acetabular polyethylene remnant was
loose and lifted free. The acetabular metal shell
was fully osseointegrated and worn through to

bone in the dome of the acetabulum. Notable was
complete absence of osteolysis. A hybrid hip
replacement with an uncemented acetabular com-
ponent and a cemented stem was successfully per-
formed. 

Following resection, the head was analysed his-
tologically. The head and neck of the femur were
viable throughout with evidence of vascularity and
osteocyte nuclei within the bone (fig 3).

On histological analysis, the specimen of soft
tissue lumps revealed features suggestive of tissue
response to wear, containing titanium and polyeth-
ylene debris with no evidence of heterotopic ossifi-
cation (fig 4). The specimen from the bone
revealed further tissue reaction to wear debris.

DISCUSSION

The early results of hip resurfacing in the 1970s
and 1980s were poor and the procedure was large-
ly abandoned by the mid-1980s (8). The expectation
that these prostheses would be easy to revise was
not often fulfilled. The large diameter of the articu-
lation combined with thin polyethylene cups or lin-
ers resulted in accelerated wear and the production
of large volumes of biologically active particulate
debris, leading to bone loss and implant loosen-
ing (8). The failure of early hip resurfacings was
essentially a consequence of the use of inappropri-
ate materials, poor implant design, inadequate
instrumentation, and crude surgical technique (8). It
was not an inherent problem with the procedure
itself.

Studies on wear particles (9) around failed hip
replacement show that the tissues around metal-on-
metal prostheses contained large numbers of metal
particles and large numbers of macrophages, and
occasional multinucleated giant cells. The tissues
around metal-on-polyethylene prostheses often
contained large numbers of small and large poly-
ethylene particles, variable numbers of cement
particles, and occasional metal particles. Large
numbers of macrophages and multinucleated giant
cells were frequently seen in these tissues. It is
believed that in the failure of metal on polyethylene
prostheses the role played by production of metal
particles is less than that by polyethylene particles
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Fig. 1. — Radiograph at presentation suggesting heterotopic
bone formation with concern about a neoplastic process.
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unless the polyethylene component is worn through
and the two metal surfaces rub against each
other (5).

The intense mono- and multinucleated histiocyt-
ic reaction to polyethylene wear debris in metal on
polyethylene hip replacements has been proposed
to be one of the main causes of osteolysis in short
and long term failures (6).

Whilst no published reports of the definitive
Buechel Pappas resurfacing were found on a

routine Pubmed search, poor outcome and osteoly-
sis associated with this implant has been present-
ed (11). There is, however, a report of a resurfacing
of similar design using cobalt chrome instead of
titanium. The socket was fixed by bone ingrowth
into the porous coating, supplemented with bone
screws (3). Large osteolytic regions were observed
in the pelvis at short (24-60 months) follow-up
times. These were particularly concentrated around
the fixation screws. The screws and screw holes
may have provided wear debris with easy access to
the trabecular spaces in the pelvis, thus causing the
lesions. However, the only apparent modification
made to the final resurfacing was to change the
material to titanium and to coat the femoral com-
ponent with titanium nitride for lower wear, and the
removal of fixation screws.

The Buechel-Pappas hip resurfacing metal
implants are all coated with titanium nitride (TiN)
which is claimed to reduce the wear rate on
UHMWPE to 2% of that found in similar tests with
32-mm cobalt chrome femoral heads. The titanium
nitride-polyethylene couple was believed to have a
great potential as a lifetime bearing combina-
tion (10).

The acetabular component is a 2 mm thick
spherical metal fixation cup with 1 mm thickness
of porous coating. The polyethylene bearing insert
has a 4 mm thickness. The total acetabular cup
thickness is therefore 7 mm (7).
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Fig. 2. — The explanted prosthesis showing the worn metal
backing with the polyethylene liner and the titanium nitride
coated femoral component.

Fig. 4. — Histology of soft tissue showing inflammatory
response to metal and polyethylene debris.

Fig. 3. — Histology of the head of the femur showing viable
bone with osteocytes.
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This case, however, outlines the problems with
thin polythene liners and titanium bearing surfaces.
After wearing out the liner, the titanium articulat-
ing surface produced large amount of metal debris
which mimicked heterotopic ossification. The tita-
nium debris with its black pigmentation causes
staining of all the surrounding tissue with obvious
soft tissue reaction. Although the prosthesis lasted
more than ten years the failure was catastrophic
and this would be a good enough indication to
avoid such bearing surface. It has been shown in
the past that a femoral component that is made of
titanium alloy can undergo severe wear of the sur-
face with liberation of potentially toxic local con-
centrations of metal debris into the surrounding tis-
sues and may contribute to infection and loosen-
ing (1).

Interestingly, the femoral head and neck which
were retrieved from the prosthesis were viable.
Previous studies have confirmed that femoral heads
remain viable for up to 12 years following resur-
facing arthroplasty (4). There was also no evidence
of osteolysis that is normally associated with such
polyethylene wear. Additionally there did not
appear to be any problem with prosthetic fixation
to bone, which was sound at 11 years. This rein-
forces optimism for the future of hip resurfacing.
Viable bone should be able to support the prosthe-
sis for an indefinite period. By the use of appropri-
ate bearing material and good implant design hip
resurfacing has a potential to last.
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