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Hereditary hemochromatosis is the most frequently identified
and probably the most underdiagnosed autosomal recessive
inherited metabolic disorder in the Caucasian population1.
Mutations in the HFE gene (a nonclassic major histocompati-
bility complex class I gene initially termed HLA-H2) cause
increased intestinal iron absorption, which leads to the depo-
sition of massive amounts of iron in the tissue.

Hemochromatosis usually becomes symptomatic at the age
of 50–60 years. Clinical manifestations of iron accumulation
include liver disease, skin pigmentation, diabetes mellitus,
impotence in men, cardiac enlargement with or without heart
failure, and a wide spectrum of skeletal involvement. More
than 50% of patients with hemochromatosis develop a char-
acteristic arthropathy, initially described by Schumacher in
19643. Although variable in frequency, hemochromatosis
associated arthropathy (HAA) is often noninflammatory and
degenerative. Typically, the metacarpophalangeal (MCP)
joints of the hands are involved (mainly the 2nd and 3rd), but
a variety of joints including the knees, shoulders, and hips can
be affected. Involvement of the ankle and hindfoot joints in
HAA seems to be rare, but 2 recent case reports pointed out
the possible leading presentation in the ankle and foot4,5.

We describe 3 male Caucasian patients, encountered with-
in a 10 month period, who presented to our rheumatology

clinic with symmetrical pain and swelling of the ankles with
absence of a history of trauma, resulting in moderate to strong
restriction of range of motion and mobility. Pain increased to
a level of severity that significantly reduced daily activities.
The duration of symptoms in the 3 patients varied from 3 to
more than 10 years. In only one of these patients the diagno-
sis of hereditary hemochromatosis had been previously estab-
lished. In the other 2 cases the diagnosis of hereditary
hemochromatosis was established secondary to the presenta-
tion of ankle and hindfoot arthropathy.

The cases illustrate that symmetric hindfoot involvement
can be the leading and predominant clinical manifestation of
hemochromatosis.

CASE REPORTS
Case 1. A 47-year-old man had intermittent swelling of both ankle joints
(right more than left) for 5 years, leading to increasing restriction in range of
motion. An acute worsening of the symptoms (within 2 weeks) prompted him
to present to our rheumatology clinic. On examination, pronation of the foot
was no longer possible and dorso-plantar flexion was considerably impaired.
Case 2. A 54-year-old man had been diagnosed with osteoarthritis (OA) of
both ankle joints 3 years previously. The family history was significant for 2
brothers with a similar OA of the ankle joints. Two months before presenta-
tion, intermittent arthralgias and swelling of the MCP joints were noted,
which were confirmed by the physical examination.
Case 3. A 60-year-old man with an established diagnosis of hemochromato-
sis (> 10 years) had long standing HAA (> 8 yrs) with manifestations on MCP
joints 2–4, the knees, hips, and the right shoulder. Since 10 months before,
newly developed ankle and hindfoot joint involvement had been noted.

Clinical findings at presentation as well as laboratory findings and results
of the histological and histochemical examinations of the liver biopsies, cru-
cial for establishing the diagnosis of hemochromatosis, are summarized in
Table 1. The molecular genetic analysis of the HFE gene revealed a homozy-
gous C282Y mutation in all 3 cases. No patient had a positive rheumatoid fac-
tor or HLA-B27 test.

Radiographs of the ankles and hindfeet showed signs of moderate to
severe OA with joint space narrowing, subchondral sclerosis, and osteophyte
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formation that were consistent with the clinical findings (Figure 1, from case
2). MRI (magnetic resonance imaging) revealed severe bilateral osteoarthrit-
ic degenerative changes, with multiple small cystic lesions and synovial
thickening as a sign of inflammation in all 3 cases. An image from case 1 is
shown, representative for the findings in all cases (Figure 2).

DISCUSSION
Arthropathy of the ankle and hindfoot is a frequent diagnosis,
especially in a rheumatology outpatient clinic. Among the dif-
ferential diagnoses are chondrocalcinosis, calcium pyrophos-

phate dihydrate crystal deposition disease (CPPD), degenera-
tive OA, and rheumatoid arthritis. Hemochromatosis has also
to be considered as a cause of ankle and hindfoot arthropathy.
In hemochromatosis, ankle arthropathy usually occurs in the
presence of marked generalized joint involvement, but may
also be the dominating articular feature, as described by Jacki
and colleagues4. The different possible etiologies of hindfoot
and ankle arthropathy cannot be easily differentiated using
clinical or radiological methods. However, a triad of radiolog-

Table 1. Investigations in 3 male Caucasian patients with hindfoot and ankle arthropathy.

Case 1 Case 2 Case 3

Age, yrs 47 54 61
Duration of symptoms, yrs 5 3 10
Further skeletal involvement None Knee, MCP (2, 3) Knee, hip, shoulder, 

MCP (2, 3)
Serum iron level, µg/dl (ref. 80–180) 166 253 246
Serum ferritin level, µg/dl (ref. 30–300) 1050 3595 610*
Transferrin saturation, % (ref. 15–45) 66 102.5 97.6
Liver histology Severe hepatocellular Moderate periportal Massive hepatocellular

siderosis, micro and and portoseptal siderosis, portoseptal
macrovesicular steatosis fibrosis fibrosis, focal cirrhosis

Liver biopsy: iron, dry weight,
mg/kg (ref. 200–600) 7559 3852 Not done

* Under current phlebotomy.

Figure 1. Arthropathy of the ankle and hindfoot: anterior-posterior (A) and lateral (B) radiographs show involvement of the ankle, the subtalar joint as well as the
talo-tarsal and intertarsal joint with joint space narrowing, subchondral sclerosis, and small osteophyte formation.

Schmid, et al: Ankle arthropathy 197

Personal, non-commercial use only.  The Journal of Rheumatology  Copyright © 2003. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


The Journal of Rheumatology 2003; 30:1198

ic signs, if present, may be suggestive for arthropathy due to
iron overload: joint space narrowing, subchondral sclerosis,
and cyst formation6,7. There is no known relationship between
the degree of iron deposition and the observed radiological
changes8.

The unifying articular feature of our 3 patients was pro-
gressing degenerative arthropathy characterized by pain and
functional impairment without clinical inflammatory signs.
Our patients showed severe osteoarthritic degenerative
changes of both hindfeet and ankles with various degrees of
the classic radiological triad, without signs of chondrocalci-
nosis. Only 2 of the 3 cases exhibited MCP joint involvement,
considered to be the hallmark of HAA. Interestingly, all
patients had a severe degree of ankle and hindfood arthropa-
thy at a comparatively young age.

In all 3 patients, a homozygous C282Y mutation in the
HFE gene was detected.

Support for the diagnosis of hemochromatosis came from
the histological and histochemical examination of liver biop-
sies (hemosiderosis in all 3 patients, cirrhosis in case 3).

Knowledge of hemochromatosis has increased since 1996,
when the gene mutation associated with most cases of the dis-

ease was identified2. The 2 most important missense muta-
tions in the HFE gene are (1) a G to A missense mutation at
nucleotide 845 results in a cysteine-to-tyrosine substitution at
amino acid 282 (abbreviated C282Y); and (2) a C to G muta-
tion at nucleotide 187, which leads to a histidine-to-aspartic
acid substitution at amino acid position 63 (abbreviated
H63D).

In the Caucasian population more than 85% of patients
with typical clinical features of hereditary hemochromatosis
appear to be homozygous for the C282Y mutation9. The bio-
logical mechanism by which HFE mutations lead to increased
dietary iron absorption is still unclear. Various other
genes/proteins including a second transferrin receptor and the
circulating peptide hepcidin participate in a shared pathway
with HFE in regulation of iron absorption10,11.

In contrast to the rapid recent developments in basic genet-
ic research of hemochromatosis, there has been little substan-
tial progress in clinical research on the arthropathy associated
with this disease. Our current understanding of the molecular
relationship between iron overload and degenerative arthritis
is poor. Currently, 3 possible pathophysiological mechanisms
of joint degeneration are discussed: (1) increased intraarticu-
lar iron concentration might result in chondrocyte toxicity and
lead to the production of an altered cartilage matrix with sub-
sequent increased articular stiffness12; (2) the common sec-
ondary chondrocalcinosis of HAA might be a cofactor of
pathogenesis13; (3) increased levels of a fragment of parathy-
roid hormone (PTH 44-68) might have an unknown associa-
tion with the development of arthropathy, as in CPPD or
hyperparathyroidism14.

Although liver cirrhosis is the major factor affecting sur-
vival, arthropathy is a prominent clinical factor affecting qual-
ity of life in hereditary hemochromatosis.

There is still no specific therapy for HAA, and the initia-
tion of iron depletion therapy is not effective15. Treatment of
the arthritis is often disappointing, but identification of the
underlying disease permits institution of life-saving phleboto-
my therapy.

Our report demonstrates that severe arthropathy of the
ankle and hindfoot in comparatively young men can be a lead-
ing presentation of HH. This widespread symptom should
lead to consideration of hemochromatosis in the differential
diagnosis of joint disease and consequently to further diag-
nostic procedures, because early detection of this inherited
disorder is crucial for successful treatment.
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Figure 2. MRI (coronal plane, fluid-sensitive STIR sequence) of the lesion
confirmed severe degenerative changes and revealed multiple cysts with syn-
ovial thickening.
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