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Abstract Shoulder arthritis is a common feature of hemo-
chromatosis. However, a combination of sternoclavicle
(SC) and acromioclavicular (AC) joint involvement associ-
ated with shoulder is uncommonly seen. We describe the
MR imaging findings of the shoulder and SC and AC joint
in a patient with primary hemochromatosis. MRI of the left
shoulder revealed inflammatory arthritis and 1-cm erosion
of the humeral head, enlargement of the anterior glenoid
labrum and formation of glenoid labral ovoid mass due to
iron deposit. MRI of the AC joint showed inflammation and
erosion with joint fluid. Significant contrast enhancement
was noted at the SC joint due to inflammation.

Keywords Shoulder - SC joint - AC joint - Arthropathy -
Hemochromatosis - MR imaging

Introduction

Hemochromatosis was first described by Trousseau in 1865
and was given its current name in 1889 by von Reckling-
hausen [1].

Hereditary hemochromatosis is an autosomal recessive
disorder associated with the HLA-A locus on the short arm
of chromosome 6 [2]. In normal subjects, absorption of iron
from the gut is inversely correlated with iron stores. In
homozygous hereditary hemochromatosis, there is an
increased absorption of iron, which is not regulated by iron
stores. This leads to progressive iron accumulation, because
there is no normal mechanism for excretion of excess iron
once it has been absorbed into the body [2].
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Arthropathy occurs in 50-80% of patients with hemo-
chromatosis, affecting initially the small joints of the wrist
and hand, and later the larger joints of the body such as the
hips, knees, shoulders and, rarely, ankles and elbows.
Shoulder arthropathy is relatively common in primary
hemochromatosis with radiologic features resembling those
of osteoarthritis or calcium pyrophosphate dihydrate
(CPPD) crystal deposition disease [3].

MR imaging has been shown to be the most sensitive
and specific imaging modality in the detection of iron
deposition in the solid viscera and myocardium [3], due to
the strong paramagnetic properties of the stored iron.
However, there are only a few prior studies that explain
the MR imaging findings in arthropathy related to hemo-
chromatosis in the hip [3], knee joint [4], wrist [5] and
ankle [6].

We report on an enhanced MR imaging study of the
shoulder, and acromioclavicular (AC) and sternoclavicle
(SC) joints in a patient with primary hemochromatosis. To
our knowledge, this is the first case report in English litera-
ture of the shoulder with AC and SC joint arthropathy due
to primary hemochromatosis on MR imaging.

Case report

This 72-year-old man presented with left shoulder and AC
joint pain and swelling, which progressively got worse over
the past several months. He also had difficulty in raising his
arm above his head. Left shoulder pain over the past several
months was associated with a palpable mass along the
medial aspect of the clavicle. He was a patient with known
primary hemochromatosis and was homozygous for the
C282Y mutation. This genotype is consistent with heredi-
tary hemochromatosis.
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Fig. 1 a Hemochromatosis of
the shoulder. AP radiograph of
the left shoulder shows linear
chondrocalcinosis (linear calcifi-
cation) (arrow) of the hyaline
articular cartilage surface of the
humeral head. There is small
calcification at the acromiocla-
vicular joint. b Hemochromato-
sis of the shoulder. AP view of
the pelvic shows chondrocalci-
nosis of the symphysis of pubis
and bilateral hip replacement.
Vascular calcification is also
noted

He had a past history of total hip replacement 13 years
ago. Histologic sections of the articular surface of the fem-
oral head revealed varying degrees of articular cartilage
damage ranging from fibrillation to focal ulceration and
changes in the subchondral bone, containing focal thinning
and hemorrhagic changes in the base of the articular head.
Mild intertrabecular fibrosis was also noted. Several areas
showed a split in the articular cartilage at the border of the
calcified and uncalcified cartilage. However, no refractile
material (iron) was seen in the cartilage or in the subchon-
dral bone.

On physical examination, he had swelling and pain in
the medial aspect of the left clavicle and left AC and SC
joint with associated neck stiffness.

Radiographs showed a focal erosion and linear chondro-
calcinosis at the left humeral head and rotator cuff calcific
tendinopathy Additional findings included degenerative
changes at the AC joint and an old Hill-Sachs deformity.

MRI showed a 1-cm erosion at the humeral head, which
enhanced with contrast. Additionally, there were subscapu-
laris tendinosis, enlargement of anterior glenoid labrum,
iron deposit causing blooming artifact at the tendon, joint
and labrum, and formation of glenoid labral ovoid mass
(GLOM). He also had erosion and inflammation with effu-
sion at the AC joint. Synovial proliferation, inflammation
and soft tissue prominence were also seen at the SC joint.
Post-gadolinium images showed marked enhancement of
the AC and SC joints, as well as the subacromion/subdel-
toid bursa due to bursitis.

Discussion

Hemochromatosis is an autosomal recessive disease with a
prevalence of about 4 cases per 1,000 in Europe and North
America. One of every eight Americans is a heterozygous
carrier. The heterozygous state is rarely symptomatic.
Hemochromatosis is less common in black people of any
ethnic origin [1].
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Hemochromatosis is similar to CPPD crystal deposition
disease/pseudogout. It produces radiographic changes simi-
lar to osteoarthritis, such as cartilage and joint narrowing,
and chondrocalcinosis.

The development of arthropathy in hemochromatosis
patients appears to be intimately related to the deposition of
small amounts of iron or hemosiderin within the affected
joints. Ferric salts promote the formation and deposition of
intra-articular calcium pyrophosphate crystals by inhibiting
the activity of synovial pyrophosphates and decreasing the
clearance of intra-articular immune complexes, by inhibit-
ing the activity of synovial reticuloendothelial cells. This
often manifests as chondrocalcinosis on radiographs
(Fig. 1a, b). These effects, reflecting systemic iron excess,

Fig. 2 Hemochromatosis of the shoulder. Coronal T1 fat-saturation
post-contrast image (580/13) of the left shoulder shows a 1-cm erosion
of the humeral head with contrast enhancement. Erosion and synovial
enhancement are at the AC joint. There is enhancement of the suba-
cromion subdeltoid bursa due to bursitis
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Fig. 3 Hemochromatosis of the shoulder. Axial T2 Medic image
(gradient-echo sequences or GRE) (571/22) shows tendinosis of the
subscapularis tendon and enlargement of the anterior glenoid labrum.
Hemosiderin deposit causes blooming artifact at the tendon, joint and
labrum, forming glenoid labral ovoid mass (GLOM) appearance

Fig. 4 Hemochromatosis of the sternoclavicular joint. Axial T1-weight-
ed image (564/15) shows synovial proliferation and prominence of the
sternoclavicular joint

appear to trigger the development of acute joint inflamma-
tion in the affected patients [4].

A pattern of arthritis involving the metacarpophalangeal
(MCP) and proximal interphalangeal (PIP) joints of the sec-
ond and third fingers suggests hemochromatosis [1] but the
wrists, hips, knees and shoulders can also be involved [7].
However; its appearance can be indistinguishable from
osteoarthritis, gout or pseudogout. Because iron overload
disease underlies many cases of chondrocalcinosis, a radio-
graphic finding of chondrocalcinosis should prompt evalua-
tion for hemochromatosis [1].

Other radiologic findings include cystic joint erosion,
hook-like osteophytes, joint space narrowing and sclerosis

Fig. 5 Hemochromatosis of the sternoclavicular joint. Axial T1 with
fat saturation post-contrast image (680/15) shows marked enhance-
ment due to inflammation of the synovial tissue at the sternoclavicular
joint

Fig. 6 Hemochromatosis of the sternoclavicular joint. Coronal STIR
image (4930/55) shows marked increased signal at the left sternocla-
vicular joint with proximal clavicular bone marrow edema

[7]. Occasionally, joint cartilage is rust-colored, but this
finding is not specific. Many people with joint replacement,
particularly at younger ages, have hemochromatosis that is
often unrecognized [1]. Our case also had bilateral hip joint
involvement followed by total hip replacement at age 59
years (Fig. 1b).

Roan et al. [8] believed that GLOM can be caused by
torn labral fragment, loose body, prominent middle gleno-
humeral ligament (MGHL) and dislocated biceps tendon.

Parmar et al. described a GLOM lesion as an interesting
appearance of the anterior labral tear that had retracted
superiorly. He also stated that GLOM represents a dark,
rounded mass of tissue on proton density and T2-weighted
images [3, 9]. However, our patient had enlargement of the
anterior glenoid labrum (GLOM) due to hemochromatosis
deposit (Fig. 3, arrow).

Huaux et al. [10] noted that the pattern of the hemochro-
matosis arthropathy is characterized mainly by articular
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chondrocalcinosis (ACC) and subchondral arthropathy.
Jager et al. [11] reported that 30% of patients with hemo-
chromatosis have chondrocalcinosis and 50% have degen-
erative osteoarthritis. Radiograph of the left shoulder in our
patient showed calcific tendinopathy and linear chondrocal-
cinosis at the articular surface of the humeral head. AP
view of the pelvic also showed chondrocalcinosis of the
symphysis of pubis (Fig. 1a, b).

Schmid et al. reported that the MR imaging appearance
of three ankle joints with primary hemochromatosis, con-
taining extensive subchondral cyst formation, subchon-
dral sclerosis, and joint space narrowing [3, 6]. In our case
MRI of shoulder shows a 1 cm erosion of humeral head
(Fig. 2).

It is remarkable that the severity of osteoarthritis has
not been found to correlate with the amount of intra-artic-
ular iron or total iron stores [3]. Moore et al. referred to
susceptibility artifact due to iron deposition in the wrist
joint [3, 5]. MR imaging has been used for detection and
quantification of iron overload in the liver, spleen, and
pancreas [3], as the strong paramagnetic properties of the
stored iron cause a significant decrease in T2 relaxation
times of the tissues. Iron accumulation in the synovium,
cartilage or synovial fluid is considerably less pronounced
than that of the solid viscera and is well below the thresh-
old that can be reliably detected with MR imaging [3]. In
a previous study, MR imaging failed to confirm the pres-
ence of intra-articular iron in the knee joint in ten patients
with primary hemochromatosis [3]. However, in our
patient, signal loss associated with iron deposit was
diffuse and seen in the cartilage, synovial tissue and ten-
don on gradient sequences, which are considered to be the
most susceptible to the paramagnetic properties of iron
(Fig. 3) [3].

In conclusion, we described the MRI and radiographic
findings of multiple joint involvement in a patient with pri-
mary hemochromatosis (Figs. 4, 5, 6).
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