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Where Are We Now?

or many years, core decom-

pression was generally
considered a mainstay of
treatment for avascular necrosis

(AVN) of the femoral head [4, 5]. But
more than 20 years ago, multiple
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studies [7, 17] demonstrated that this
procedure has a limited success rate
and is probably best used in patients
with small, early AVN lesions. At the
same time, free vascularized fibula
graft, a complex and labor intensive
procedure that requires microsurgical
anastamosis of the vessels [18, 19],
saw wider use. Because of the com-
plexity of free vascularized fibula graft
surgery, and in order to perform it
efficiently, the procedure is often done
using two teams of surgeons working
simultaneously, an impractical propo-
sition for community hospitals. For
that reason, most of them continue to
perform core decompression today [14,
16].

This CORR Insights® comment refers to the
article available at DOIL: 10.1007/s11999-017-
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Although free vascularized fibula
grafting is considered superior to sim-
ple core decompression [6, 13], the
risk of failure still correlates directly to
the size and location of the lesion [3].
Currently, an AVN lesion about 50%
of the femoral head, located close to
the articular surface in superior aspect
of the head, cannot be successfully
treated by any existing femoral head
preservation technique. Although vas-
cularized fibula grafting may delay the
progression of AVN by providing
structural support to—and revascular-
ization of—the femoral head, it has
been my observation that in time, even
a successful procedure eventually is
followed by deterioration of the carti-
lage immediately over the lesion. This
may be a function of the original insult
and the subsequent lack of normal
diffusion.

It has been my experience that free
vascularized fibula grafting increases
vascularity of the femoral head—but
by how much remains difficult to
measure. The current study by Cao and
colleagues addresses some of these
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issues in a prospective, randomized
trial that compares core decompression
and free vascularized fibula graft in
terms of improved vascularity of the
femoral head, progression of disease,
and hip scores.

Where Do We Need to Go?

Recently, surgeons have considered
combining core decompression with
cultured or concentrated bone mes-
enchymal stem cells [15,
22]—peripheral blood stem cells
mobilized by  granulocyte-colony
stimulating factor [11] or bone mor-
phogenetic proteins [8, 9]—to enhance
bone repair in AVN. But the clinical
success in those studies was inconsis-
tent (from 47% to 83%) [1]. Still, the
use of autologous cell therapy in
combination with core decompression
appears to be superior to core decom-
pression treatment alone [12]. Further
blinded, randomized, controlled trials
are needed to clarify these results.
Surgical intervention alone would
not cure AVN. Femoral head ischemia
results in the collapse of articular car-
tilage into the necrotic area, due to an
imbalanced osteoclast-mediated bone-
remodeling process. Osteoclast activ-
ity is regulated by osteoprotegerin, the
receptor activator of NF-kB Ligand
(RANKL), and the NK-kb (RANK)
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system. Tissue samples in patients
with AVN demonstrated upregulation
of RANKL, RANK mRNA, and down-
regulation of OPG mRNA [21].
Understanding the clinical utility of
serum OPG and RANKL levels as
markers of the AVN activity requires
further investigation.

Although we know the multiple
etiological factors associated with
AVN (long-term hormone therapy,
trauma, and alcoholism, among oth-
ers), we still do not understand why
only certain patients with those factors
actually develop AVN. In recent years,
it was proved that the genetic poly-
morphisms of plasminogen activator
inhibitor-1 ~ (PAI-1) gene  [10],
apolipoprotein Al (apoA 1) gene [20],
and apoAS5 gene [2] were associated
with AVN of the femoral head. The
PAI-1 gene, which regulates the fibri-
nolysis system, is composed of 379
amino acids and locates in human
chromosome 7q21.3-q22. The primary
function is to reduce the fibrin degra-
dation of protein aggregation and
maintain the normal dynamic balance
of coagulation and fibrinolysis system
in the natural blood circulation. Does
hypercoagulation lead to AVN and the
formation of thromboses in the femoral
head? The goal in the near future
would be to identify patients suscepti-
ble to AVN prior to thrombotic event
and necrosis of the femoral head.

How Do We Get There?

Genetic testing of the general population
is becoming more accessible every year.
If we can create large databases based
on these tests, we can eventually deter-
mine the genetic predisposition for
AVN, and hopefully modify the gene in
order to prevent the occurrence of AVN.
The gene expressions of OPG,
RANK, and RANKL play an important
role in the development of AVN of the
femoral head, as well as in the progres-
sion of bone remodeling in the necrotic
area [21]. A promising drug targeting
this system is denosumab, which is a
monoclonal antibody against RANKL.
However, whether the long-term inhibi-
tion of RANKL has adverse effects
remains to be elucidated, and will
require future animal and clinical trials.
While we are investigating new
techniques, surgeons should agree that
when a collapse occurs, the patient
should be referred for resurfacing or
total hip replacement because any other
treatment at present time will detrimen-
tally affect the patient’s quality of life.
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