
Acute Neuropathic Joint Disease
A medical emergency?
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Charcot neuroarthropathy, or, as it is
also known, neuropathic joint dis-
ease (NJD), is a particularly severe

form of osteoarthritis. It is recognized by
severe joint damage in the context of rel-
atively little pain in the presence of neu-
ropathy and associated with characteristic
radiographic changes in well-established
disease. Patients with diabetes are at par-
ticular risk of NJD; permanent disability
through foot deformity or amputation as a
consequence of peripheral neuropathy
(1) and diabetes is now the leading cause
of NJD. The midfoot or ankle joints are
most commonly affected in diabetic pa-
tients (2). The limited epidemiologic data
on NJD suggest that �0.1–0.4% of pa-
tients with diabetes develop NJD (3), usu-
ally 10 –15 years after the onset of
diabetes, and up to 16% of diabetic pa-
tients with peripheral neuropathy have
been reported to be affected by NJD (4),
which therefore represents a considerable
cause of diabetic ankle- and foot-related
morbidity.

Rapid progression of NJD
NJD often presents acutely, resulting in
misdiagnosis and inappropriate treat-
ment and consequently leading to disas-
trous damage and possible loss of the
affected limb (3). Typically, in the acute
phase, NJD presents as a warm, edema-
tous, and erythematous joint (5,6). As a
result of sensory neuropathy, there may
be little pain or tenderness, and the pa-
tient may not even seek medical assis-
tance. During examination, a bounding
pedal pulse compared with the other limb
is found (7). The radiographic changes of

chronic NJD include florid new bone for-
mation, joint space loss, and severe joint
destruction and deformity, but these
characteristic changes are usually absent
in early NJD. In this clinical context, cel-
lulitis, osteomyelitis, or infection may be
diagnosed instead and treated accord-
ingly, and the window of opportunity for
the initiation of treatment designed to
minimize subsequent NJD joint defor-
mity is lost.

We have previously reported a small
series of acute NJD that initially showed
normal ankle and foot radiographs but
rapidly progressed, subsequently devel-
oping the characteristic osteoarthritic
change with severe loss of function in the
following months (8). At clinical presen-
tation, the most characteristic changes on
magnetic resonance imaging (MRI) were
prominent bone edema with associated
gadolinium enhancement suggestive of
severe bone-based pathology. In one of
these cases, a small subchondral fracture
was identified on MRI, supporting the
concept of bone microtrabecular damage
as an initiating event. Contrast enhance-
ment within the bones and the rapid bony
destruction strongly suggest that at a cel-
lular level, there is a large degree of bone
osteoclastic activation in the early stages
of disease. Our findings in early disease
therefore support the neurotraumatic the-
ory for NJD (9) but emphasize the impor-
tance of disease of the bone.

Acute NJD is still not well recognized
by those involved in patient care, espe-
cially nonspecialists, to whom at-risk pa-
tients may present acutely. Also, the MRI
appearances are not diagnostic and, for

example, could be seen in bone-stressing
phenomenon, acute osteomyelitis, reflex
sympathetic dystrophy, or, indeed, sepsis
(10). Therefore, a strong degree of clinical
suspicion is needed to facilitate reaching
the correct diagnosis promptly. Figure 1
illustrates another recent example of a di-
abetic patient who presented with acute
ankle and foot swelling, tenderness, and
neuropathy. An MRI performed at clinical
presentation showed florid bone and soft
tissue edema with contrast enhancement
within both. The plain radiograph at pre-
sentation was nondiagnostic, but within 3
months, the patient rapidly developed
progressive joint damage and severe func-
tional impairment.

Bisphosphonates in NJD
Independent of MRI observations in the
acute setting, studies utilizing bisphos-
phonates have shown good efficacy for
the treatment of acute NJD (11–13). In
these studies, patients treated with intra-
venous pamidronate were found to have
significantly reduced skin temperature,
reduction in bone-specific alkaline phos-
phatase and urinary deoxypyridinoline,
and reduced bone turnover (12,13). It
may be no coincidence that MRI in early
NJD shows a prominent bone-based dis-
ease and that bisphosphonates are effica-
cious in established disease, since the
principal site of action of these drugs is in
the bone. The florid gadolinium enhance-
ment on MRI suggests an active osteitic
process, including osteoclastic activation,
therefore providing one possible explana-
tion for the observed efficacy of bisphos-
phonates. Bisphosphonates not only
target osteoclasts but may also have direct
anti-inflammatory properties that could
be therapeutically advantageous at sites of
disease. A recent study in established os-
teoarthritis has lent further support to the
idea that bisphosphonates exert a benefi-
cial effect on the joints via an action in the
subchondral bone in osteoarthritis (14).

NJD: a medical emergency
A medical condition becomes a medical
emergency when there is a therapy avail-
able that can transform its natural history.
Given these findings, it seems logical that
prompt initiation of intravenous bisphos-
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phonate therapy, ideally at clinical pre-
sentation, could have significant benefits
for patients. The delay of therapy until
radiographic damage develops, if it is not
already present, will limit the benefits of
therapy. It is possible that the benefits of
bisphosphonates in clinical trials would
be even greater if the drugs were used be-
fore irreversible joint damage sets in.

The optimal bisphosphonate dosing
regimen, and indeed which bisphospho-
nate to use for acute NJD, remains to be
defined. Thus far, there is evidence only
for intravenous therapy, which seems log-
ical given the likelihood of a quicker onset
of action. With respect to dose and dura-
tion of intravenous therapy, a single dose
of 90 mg pamidronate was associated
with improvement in symptoms and
signs and decreased bone turnover, as
measured by urinary deoxypyridinoline,
for up to 6 months (12). Based on these
observations, the authors suggested that
repeated dosing could be more effective.
Whether oral maintenance therapy could
be used following induction therapy is still a
matter for debate. The role of alternative,
longer-acting intravenous bisphospho-
nates, including ibandronate or zolen-
dronic acid, remains to be assessed.

Presently, we would recommend the
administration of a bisphosphonate such
as intravenous pamidronate in a patient
with diabetes and an acutely warm foot, as
such therapy will be unlikely to have a
deleterious effect in the case of osteomy-
elitis. We use a regimen designed for
Paget’s disease of the bone, which is com-
prised of a test dose of 30 mg pamidronate
i.v. followed by five infusions of 60 mg at
2-week intervals (up to six infusions over
3 months), on the basis that this will be
toxic to osteoclasts. Offloading, an essen-
tial therapeutic measure to prevent fur-
ther neuropathic damage (15), is
probably even more important in this
context, as these patients may attempt to
continue to walk after receiving bisphos-
phonate therapy, thereby causing further
damage. This suggests that the earlier in-
travenous bisphosphonate therapy to-
gether with offloading is commenced, the
greater the potential to prevent the rapid
deterioration associated with this type of
neuropathy.

Conclusions
To date, imaging and therapeutic findings
support the concept that therapies aimed
at osteoclast modulation in general may
have a significant future role in the ther-
apy of NJD. The discovery of RANK-L (re-

Figure 1—Imaging in a 67-year-old patient with a 10-year history of type 2 diabetes. The patient
presented with a warm tender midfoot region that mimicked sepsis but without systemic signs of
infection. A: Radiograph at disease presentation showing no obvious abnormalities in the midfoot
region. B: Fat suppression MRI performed within a month of the radiograph showed florid bone
edema with contrast enhancement in the midfoot region (asterisks) in addition to florid soft tissue
edema. C: Within 3 months of presentation, the patient developed the typical clinical and radio-
graphic changes of chronic NJD with foot deformity (lateral deviation of the metatarsophalangeal
joints) and florid osteoarthritic changes with loss of joint space.
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ceptor activator of nuclear factor ��
ligand), which binds the RANK receptor on
osteoclasts, leading to cell proliferation and
differentiation (16), and OPG (osteoprote-
gerin), the physiological inhibitor of the
RANK-L/RANK interaction, may provide
novel targets for therapy. Indeed, this was
elegantly reviewed recently by Jeffcoate
(17). In addition, several other compounds
currently under investigation as inhibitors
of �v�3 integrin, which mediates adhesion
of osteoclasts to bone surface, may have a
role in this setting (18,19).

In summary, the recognition of acute
NJD at clinical presentation is imperative
and now possible. A high degree of suspi-
cion by the clinician is essential since the
MRI changes are not specific. Prompt and
aggressive intravenous bisphosphonate
therapy in conjunction with more tradi-
tional measures, such as offloading, may
minimize joint damage and lead to better
preservation of joint function. This also
has implications for therapy development
for NJD. Taken together, these changes
could radically transform the diagnosis
and management of acute NJD and ele-
vate this condition to the status of endo-
crinological and rheumatological
emergency.
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