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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 Wndings of the shoulder and SC and AC joint
in a patient with primary hemochromatosis. MRI of the left
shoulder revealed inXammatory 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 inXammation and
erosion with joint Xuid. SigniWcant contrast enhancement
was noted at the SC joint due to inXammation.

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

Introduction

Hemochromatosis was Wrst 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].

Arthropathy occurs in 50–80% of patients with hemo-
chromatosis, aVecting 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 speciWc 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 Wndings 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 Wrst 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 diYculty 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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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 Wbrillation to focal ulceration and
changes in the subchondral bone, containing focal thinning
and hemorrhagic changes in the base of the articular head.
Mild intertrabecular Wbrosis was also noted. Several areas
showed a split in the articular cartilage at the border of the
calciWed and uncalciWed 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 stiVness.

Radiographs showed a focal erosion and linear chondro-
calcinosis at the left humeral head and rotator cuV calciWc
tendinopathy Additional Wndings 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 inXammation with eVu-
sion at the AC joint. Synovial proliferation, inXammation
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].

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 aVected
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 eVects, reXecting systemic iron excess,

Fig. 1 a Hemochromatosis of 
the shoulder. AP radiograph of 
the left shoulder shows linear 
chondrocalcinosis (linear calciW-
cation) (arrow) of the hyaline 
articular cartilage surface of the 
humeral head. There is small 
calciWcation 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 calciWcation is also 
noted

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

A pattern of arthritis involving the metacarpophalangeal
(MCP) and proximal interphalangeal (PIP) joints of the sec-
ond and third Wngers 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 Wnding of chondrocalcinosis should prompt evalua-
tion for hemochromatosis [1].

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

[7]. Occasionally, joint cartilage is rust-colored, but this
Wnding is not speciWc. 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

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

Fig. 5 Hemochromatosis of the sternoclavicular joint. Axial T1 with
fat saturation post-contrast image (680/15) shows marked enhance-
ment due to inXammation 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
123
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chondrocalcinosis (ACC) and subchondral arthropathy.
Jäger 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 calciWc 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
quantiWcation of iron overload in the liver, spleen, and
pancreas [3], as the strong paramagnetic properties of the
stored iron cause a signiWcant decrease in T2 relaxation
times of the tissues. Iron accumulation in the synovium,
cartilage or synovial Xuid 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 conWrm 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
diVuse 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
Wndings of multiple joint involvement in a patient with pri-
mary hemochromatosis (Figs. 4, 5, 6).

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution Noncommercial License which permits any
noncommercial use, distribution, and reproduction in any medium,
provided the original author(s) and source are credited.

References

1. Felitti VJ (1999) Hemochromatosis: a common, rarely diagnosed
disease. Permanent J 3(1):10–22

2. Baur LHB (2009) Patient screening for cardiac hemochromatosis,
echocardiography or MRI? Int J Cardiovasc Imaging 25:249–250.
doi:10.1007/s10554-008-9400-7

3. Papakonstantinou O, Mohana-Borges AVR, Campell L, Trudell
D, Haghighi P, Resnick D (2005) Hip arthropathy in a patient with
primary hemochromatosis: MR imaging Wndings with pathologic
correlation. Skeletal Radiol 34:180–184. doi:10.1007/s00256-
004-0813-7

4. Eustace S, BuV B, McCarthy C, MacMathuana P, Gilligan P,
Ennis JT (1994) Magnetic resonance imaging of hemochromatosis
arthropathy. Skeletal Radiol 23:547–549

5. Moore EA, Vennart W, Jacoby RK et al (1993) Magnetic reso-
nance manifestations of idiopathic hemochromatosis in the wrist.
Br J Rheumatol 32:917–922

6. Schmid H, Struppler C, Braun GS, Kellner W, Kellner H (2003)
Ankle and hindfoot arthropathy in hereditary hemochromatosis.
J Rheumatol 30:196–199

7. Wheeler CJ, Kowdley KV (2006) Hereditary hemochromatosis a
review of the genetics, mechanism, diagnosis, and treatment of
iron overload. 1 32:10–16 (ISSN 1559-1190)

8. Roan KR et al (2004) Essentials of shoulder MR arthrography: a
practical guide for the general radiologist. Clin Radiol 59:327–334

9. Parmar H, Jhankaria B, Maheshwari M, Singrakhia M, Shanbag S,
Chawla A, Deshpande S (2002) Magnetic resonance arthrography in
recurrent anterior shoulder instability as compared to arthroscopy: a
prospective comparative study. J Postgrad Med 48:270–274

10. Huaux JP, Geubel A, Koch MC, Malghem J, Maldague B,
Devogelaer JP, Nagant De Dexchaisenes C (1986) The arthritis of
hemochromatosis. A review of 25 cases with special reference to
chondrocalcinosis, and a comparison with patients with primary
hyperparathyroidism and controls. Clin Rheumatol 5(3):317–324

11. Jäger HJ, Mehring U-M, Götz GF, Neise M, Erlemann R, Kapp
HJ, Mathias KD (1997) Radiological features of the visceral and
skeletal involvement of hemochromatosis. Eur Radiol 7(8):1199–
1206
123

http://dx.doi.org/10.1007/s10554-008-9400-7
http://dx.doi.org/10.1007/s00256-004-0813-7
http://dx.doi.org/10.1007/s00256-004-0813-7

	Enhanced MR imaging of the shoulder, and sternoclavicular and acromioclavicular joint arthritis in primary hemochromatosis
	Abstract
	Introduction
	Case report
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




