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ABSTRACT: Microradiography, backscattered elec-
tron microscopy, and histological analysis were used
to conduct a quantitative postmortem study of seven
consecutively retrieved anatomical porous replace-
ment acetabular components that had been inserted
during total hip arthroplasties. Screws had been used
for the initial fixation of six components. The microra-
diographic analysis of all seven components showed
that an average (and standard deviation) of 84 + 9 per
cent (range, 72 to 93 per cent) of the porous coating
was in direct apposition to the periprosthetic bone. The
backscattered electron images demonstrated that an
average of 12 I 6 per cent (range, 4 to 21 per cent) of
the space available in the porous coating was occupied
by ingrown bone. The amount of bone ingrowth was
not significantly different among the three zones delin-
eated by DeLee and Charnley. Uniformity of bone
growth into the porous coating suggests that the pref-
erential loading that occurs in the superior region did
not differentially affect the bone ingrowth. The present
study showed that consistent bone growth into anatom-
ical porous replacement acetabular components can be
achieved.

In a previous study?, it was concluded that porous-
coated acetabular components may not be as clinically
durable as components inserted with cement. Addi-
tional investigation has suggested that bone ingrowth
over large surface areas of porous-coated implants is
difficult to achieve'®”. Two reasons that have been cited
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for the lack of consistent bone ingrowth are initial in-
stability of the implant and gaps between the implant
and the host bone*"**, Some authors have reported
that the use of screws improves initial fit and stability**,
helps to reduce micromotion'*, and therefore contrib-
utes to increased bone ingrowth compared with that
found in components implanted without screws. How-
ever, Peters et al.” reported that screws are associated
with migration of particulate debris along the screw
tracks into the periprosthetic tissue, leading to large
regions of osteolysis. The benefit of screws as an adjunc-
tive method of initial fixation is still in question.

The purpose of the present investigation was to de-
termine quantitatively the response of bone in a series
of clinically successful porous-coated acetabular com-
ponents retrieved postmortem from previously active
patients. Three hypotheses were tested. The first hy-
pothesis was that there would be more bone ingrowth
in the superior region than in the medial and inferior
regions because of preferential loading — that is, that
increased formation of bone at this location would lead
to increased bone ingrowth compared with that in the
other regions. This hypothesis was based on observa-
tions of the wear patterns in the superior portion of the
acetabular inserts as well as on studies concerning the
trajectorial theory of Wolff**. That theory states that
there is increased formation of bone and cancellous
bone orientation along the strain trajectory in areas in
which the loads are higher than the loads in other re-
gions. Skedros et al.**' and others®** have confirmed that
differences in regional loading cause differences in the
amount of bone mineral and in the morphology of the
bone.

The second hypothesis was that the amount of bone
growth into the porous coating would be equal to the
amount of periprosthetic bone in the region directly
adjacent to the porous coating. Bone ingrowth was mea-
sured as a per cent volume fraction of the bone present
in the total available pore space, and the periprosthetic
bone was measured, with identical measurement param-
eters, as the per cent volume fraction of the bone di-
rectly adjacent to the porous coating. This hypothesis
was based on the assumption that cancellous bone may
be genetically limited to form a given volume of bone,
thereby maintaining a volume of bone ingrowth equal
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