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THE REVISION OF HIP PROSTHESES WITH 
BONE SUBSTITUTES OF EQUINE ORIGIN
Various formats of equine bone substitutes may help the orthopedic 
surgeon in hip prosthesis revision.
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In the last decades, the prosthetic rehabilitation of the hip has become a common procedure. Despite the 
wide availability of this type of surgery, a progressive loosening of the main components of the prosthesis 
is seen, over time, in approximately 60% of cases, due to the intense mechanical stresses at the interface 
with the patient’s bone tissue. This is accompanied by the loss of a portion of said bone tissue, mainly at 
the level of the acetabulum.

The amount of lost tissue may vary. Paprosky distinguishes three classes of acetabular defects: Type I, with 
minimum bone loss; Type II, with moderate loss; Type III, with severe bone loss. Type II and Type III defects 
pose a challenge upon revision, as they do not offer appropriate bone scaffolding to the new acetabular 
components. In such cases, the use of bone grafts may address the lack of tissue and provide adequate 
secondary stability to the prosthetic components.

The bone deficit may be compensated with autologous and homologous grafts. However, to avoid the 
increase of morbidity in the former case and to counterbalance the lack of bank tissue in the latter, it is 
possible to successfully employ bone substitutes of heterologous origin, provided that they have specific 
biological and mechanical resistance features.

Marcucci M, et al. Bone regeneration in revision hip arthroplasty using equine-derived bone grafts: a retrospective study. Submitted to The 
Journal of Arthroplasty.

Materials
This type of procedure may employ various formats of 
Bioteck bone substitutes. Said substitutes, obtained 
from equine bone tissue, are treated with Zymo-
Teck, the exclusive Bioteck enzymatic process that 
completely removes antigens, preserving collagen 
in its native structure. Among the various formats 
that may be used for the revision of hip prostheses, 
the flex acetabular mat (Osteoplant Flex, Bioteck) 
is particularly suitable for small/medium defects. 
It is a circular graft rendered flexible through a 
special partial demineralization treatment that 
makes it particularly adaptable to curved outlines.  

For this reason, it adapts easily to the prosthesis 
cup, while filling the bone gap. Cancellous bone chips 
(Osteoplant Chips, Bioteck) or bone pastes (Osteoplant 
Mouldable Paste, Bioteck) may be used in conjunction 
with or as an alternative to the mat, in case of larger 
defects. Said bone pastes contain equine bone 
tissue treated with Zymo-Teck and subjected to total 
demineralization.

The subsequent full exposure of the collagen makes it 
possible to obtain a demineralized bone matrix (DBM), 
which is known to have an osteopromoting effect.

Fig. 4 – Compaction of the bone chips using 
the reamer with reverse rotation.

Fig. 5 – The bone chips are compacted and it is 
now possible to place the new prosthetic cup.

Fig. 6 – Placement of the new prosthetic cup.

Fig. 1 –  Exposure of the acetabular component 
(cup) undergoing revision.

Fig. 2 – Preparation of the acetabulum by 
reaming.

Fig. 3 – Grafting the previously hydrated 
cancellous bone chips.



               
Results
The sheet summarizes the results of 55 patients 
(38 women and 17 men, average age 70 ± 1 2) who 
underwent a revision procedure of a hip prosthesis 
in the three-year period 2010-2013, at the Tuscany 
Joint Replacement Center of Excellence in Fucecchio 
(Florence).

A bilateral revision was performed on four patients. 
All cases presented with Type II (24 cases) or Type III 
(35 cases) acetabular defects. A first revision was 
performed in 51 cases, a second revision in 7 cases, 
and a third revision in one case. The bone defects were 
grafted with the Bioteck substitutes. In less serious 
defects, the surgeon used only the flex acetabular mat, 
placed directly under the cup of the prosthesis, after 
being hydrated suitably.

The bone chips were used in the more serious cases, 
if required mixed with the bone pastes to improve 
their stability at the placement site. Following 
reconstruction, the hip prosthesis was stabilized as 
per routine procedures. The patients were checked 
up at 1, 3, 6, 12 months after surgery and every year 

thereafter. The average follow-up was performed  
at 18 ± 11 months. The follow-ups entailed X-ray 
assessment of the radiolucent lines according to DeLee 
and Charnley, of the heterotopic ossification according 
to Brooker, and of the migration of the cup and changes 
in the abduction angle according to Sutherland and 
Callaghan. The incorporation of the graft was also 
assessed on a 1 (failed incorporation) to 7 (complete 
incorporation) scale. 

Out of the 59 revisions, 53 (89.8%) were declared a 
success at the last follow-up. The causes of the 6 
failures were not attributable to the bone graft, but to 
other factors (post-operative infection, mobility of the 
prosthesis components).

In 51 cases (87.9%), at the last follow-up, the X-rays 
confirmed significant osseointegration and remodeling 
of the bone grafts.
The results observed are in line with the average 
results observed by other authors following the use 
of homologous tissue, and suggest that equine bone 
substitutes are a valid alternative thereto.
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Visit www.bioteckacademy.com for other clinical cases and 
to access the ever up-to-date scientific literature.

Fig. 7 – Pre-operative X-ray of a 78-year-old 
female patient with a Type IIIa acetabular 
defect.

Fig. 8 – Post-operative X-ray: reconstruction 
with bone chips, a metallic insert and an 
acetabular revision cup.

Fig. 9 –  Appearance of the graft 3 years after 
surgery: complete incorporation of the graft is 
observed. No radiolucent lines are visible.


