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Acetabular reconstruction using
a flexible bone graft of equine origin

In recent decades, revision surgery after
hip replacement has become a common
procedure. As a result of the widespread
use of this surgery, there is progressive
loosening of prosthetic components in
about 60% of cases over time, due to pro-
longed mechanical stresses at the interfa-
ce between bone tissue and prosthesis'.
This occurrence is often accompanied by
bone loss, and this occurs mainly at the
level of the acetabulum. The severity of
bone loss can be variable. According to
Paprosky’s classification?, there are three
types of acetabular defects: Type |, with
minimal bone loss; Type Il, with mode-
rate loss; and Type Il with severe bone
loss. Type Il and Type Il defects present
a challenge to the surgeon because at re-
vision, one of the main issues, is the lack
of bone tissue on which to place the new

components to be implanted. In these ca-
ses, the use of bone grafts can overcome
the lack of tissue and provide adequate
secondary stability to the prosthetic com-
ponents. The use of heterologous bone
grafts with adequate mechanical proper-
ties are an excellent alternative to auto-
logous harvests or homologous grafts.
In fact, autologous harvests increase the
risk of morbidity for the patient®, whereas
homologous grafts show high variability
in clinical efficacy depending on the cha-
racteristics of the donor and the manu-
facturing treatment®.

Heterologous grafts are a promising sour-
ce of bone grafts because they bear a
high degree of similarity to human bone
in terms of morphology and collagen
component. However, most heterologous
grafts are obtained through high-tempe-
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rature treatments that modify the mineral
component of bone and completely eli-
minate the collagen component, resulting
in low mechanical strength and long re-
modeling times. In contrast, heterologous
grafts of equine origin obtained through
a patented process, called Zymo-Teck,
which uses an enzymatic mixture and low
temperatures, are already available on the
market, allowing the preservation of both
the mineral component and native bone
collagen®. Because of these properties,
this type of bone graft is physiologically
recognized by osteoclasts and osteobla-
sts, allowing total remodeling with the
patient’s viable bone®. Such bone substi-
tutes have already proven to be effective
and safe in the revision of hip prostheses’,
in tibial osteotomy®? and in fractures of
the calcaneus'. In this clinical case in-

A) preoperative X-ray showing acetabular
breakthrough.

B) Preparation of the subcotile mat for resto-
ration of the acetabular floor.

C) Postoperative X-ray showing that the bone
graft used, partially lacking the mineral com-
ponent, is poorly radiopaque (red asterisk).
D) X-ray at 12-month follow-up showing
remodeling of the subcotilear mat with pa-
tient’s own bone (yellow arrow).
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volving a patient with a Paprosky’s type
IIIA/B acetabular defect, a heterologous
collagen-preserved and partially demine-
ralized bone graft of heterologous origin
was used (Osteoplant Flex Acetabular
Mat, OSP-070, Bioteck Spa, Italy). The par-
tial demineralization it undergoes expo-
ses the preserved collagen and makes
the graft flexible when hydrated for 1-2
minutes in sterile saline or soaked with
the patient’s blood. The flexibility allows
the graft to adapt to the geometry of the
defect without using burs or other instru-

mentation.

The case report

The case here presented concerns a
77-year-old patient who had undergone
metal-on-metal stem hip replacement
surgery 10 years earlier. After an initial
revision surgery of the acetabular com-
ponent, due to metallosis that had arisen
5 years after the first surgery, the patient
came to our observation with grade IlIA/B
cup defect therefore with severe bone
loss, pelvic disjunction of the anterior
abutment, and rupture of the synthesis
means. The revision surgery was planned
by means of a 3D model of the pelvis,
which allowed us to plan the type and size
of the components to be implanted and
consequently be able to reduce the surgi-
cal time. Through a surgical access perfor-
med on the previous scar, the joint plane
was reached. Then, the previous prosthe-
tic components were removed and a
thorough debridment of fibrous tissues
was performed so as to skeletonize the
residual acetabular bone. The acetabu-
lar mat (Osteoplant Flex Acetabular Mat,
OSP-070, Bioteck Spa, ltaly) soaked with
the patient’s blood to make it flexible was
placed at the bottom of the acetabular
defect. Because of its flexibility, the aceta-
bular mat adapted perfectly to the shape
of the acetabulum. Next, two augments
(Zimmer-Biomet Tmars System) were pla-
ced to bridge the bony defect. Next, a
multi-hole revision cup was placed using
screws to perform anterior abutment di-
sjunction synthesis. Then, for additional
security, a reinforcing cage was placed

within which a polyethylene insert was
cemented. Finally, the stem was removed
and replaced with a long straight revision
stem. No intraoperative complications
occurred. Postoperative RX showed the
prosthesis correctly allocated. The bone
graft was poorly radiopaque as it par-
tially lacked the mineral component; this
allowed the progression of bone remo-
deling to be monitored over time as graft
radiopacity increased. At three months
after surgery, radiography showed the ini-
tial process of integration of the graft ma-
terial with the surrounding bone. Radio-
graphic follow-up at 12 months showed a
radiopacity of the graft site quite similar
to that of the surrounding bone, indica-
ting the completion of the process of inte-
gration and remodeling with the patient’s
own bone of the bone graft used. The
surgical course was free of postoperative
complications, and after the rehabilitation
cycle, the patient ambulated with the aid
of a crutch in the absence of pain.
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