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A Case of Dialysis-related Amyloidosis of the Hip and
Cervical Spine: Imaging Findings'

Gyung Kyu Lee, M.D., Ik Won Kang, M.D., Seon Jung Min, M.D., Seong Whi Cho, M.D.,
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Dialysis-related amyloidosis is a complication of long-term hemodialysis and it is
characterized by the accumulation of 2-microglobulin in the osteoarticular structures.
We describe here the imaging findings of a case of dialysis-related amyloidosis involv-
ing the hip and cervical spine in a 62-year-old woman who received long-term dialysis.
We focus here on the CT and MR imaging findings of the cervical spine and we in-

clude a review of the relevant literatures.
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Dialysis-related amyloidosis is a complication of long-
term hemodialysis and it is characterized by the accu-
mulation of 2-microglobulin in the osteoarticular struc-
tures. In 1984, Kuntz et al. (1) first described destructive
spondyloarthropathy in ten patients who received long-
term hemodialysis. The lesions in that study were radi-
ographically characterized by severe narrowing of the
intervertebral disk and erosions and cysts of the adja-
cent vertebral plates without osteophytosis.

In the axial skeleton, a rapidly progressive destructive
spondyloarthropathy may be difficult to distinguish
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from infectious spondylitis because both conditions
have similar radiographic findings (2). Thus, needle
biopsy is generally performed to confirm the diagnosis
and exclude infectious spondylitis.

In this article, we describe the imaging findings of a
case of dialysis-related amyloidosis involving the hip
and cervical spine in one patient who received long-
term dialysis. This case is presented to provide appropri-
ate information about this disease and so help physi-
cians minimize unnecessary biopsy procedures.

Case Report

A 62-year-old woman was suffering with chronic renal
failure secondary to glomerulonephritis. She com-
plained of hip and neck pain for 6 months after receiv-
ing dialysis for 12 years. There was no history of trau-
ma. She was afebrile and displayed no clinical features
of infection. Repeated measurements of the erythrocyte
sedimentation rate (ESR) and C-reactive protein were
within normal limits at the time of presentation.
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Repeated blood cultures were also negative.

Simple radiography of the hip demonstrated multiple
cystic erosions in the femoral head and neck. There was
significant loss of the disk space at C5—C6, endplate ir-
regularities and subchondral sclerosis without signifi-
cant osteophytosis on the simple radiography of the cer-
vical spine (Fig. 1). The CT examination of the cervical
spine also demonstrated multiple erosions, irregularities
and sclerosis of the vertebral endplates (Fig. 2). MRI of
the hip showed multiple high-signal erosions in the
femoral head and neck (Fig. 3A). The MRI spin-echo T1-
and fat saturated T2-weighted images of the cervical
spine showed multiple areas of abnormal low signal in-
tensity involving the fifth and sixth vertebral bodies and
the fifth disk, and the gadolinium-enhanced sagittal T1-
weighted images showed mild enhancement of the adja-
cent marrow (Figs. 3B—3D).

Total hip replacement was done and the specimen
was sent for pathologic examination. Congo red staining
of a surgically resected specimen demonstrated apple-
green colored amyloid material that was observed under
a polarized light microscopy (Fig. 4). The final diagnosis

Fig. 1. A 62-year-old woman with hip and neck pain for 6
months.

Lateral radiograph of the cervical spine shows severe narrow-
ing of the disk space at the C5-C6 level, endplate irregularities
and subchondral sclerosis (arrow).

was made on the basis of the pathology reports.

Discussion

Dialysis-related amyloidosis is a relatively uncommon
complication resulting from long-term hemodialysis.
The incidence of this disease increases with the number
of years the patients has been on dialysis. In previous
studies, the incidence was reported to be 80% to 100%
for the patients who have been undergoing dialysis for
over 20 years (3). In our case, the duration of dialysis
was similar to that of the majority of other cases de-
scribed in the literature. When this condition is ob-
served in the spine, it affects the cervical area in most
cases (approximately 70%) and less commonly in the
lumbar (20%) and thoracic areas (10%) (2). Clinically,
most patients present with myelopathy or radiculopa-
thy, and the most serious complication that’ s been re-
ported was cord compression as a result of [2-mi-
croglobulin deposition in the spinal canal (4). In case of
hip involvement, the patients showing large cystic ero-
sions of the femoral neck had a high prevalence of
pathologic fracture (5). Our patient was surgically treat-
ed because of the impending pathologic fracture of the
right femoral neck that was secondary to the extensive
cystic erosion.

The pathogenesis of spinal abnormalities is still poorly
understood. However, mechanical factors seem to be
important as the disease is most often detected in the
highly mobile segments of the cervical and lumbar
spines such as C5—C7 and L3—L5 (6). Lesion was de-

Fig. 2. The noncontrast, axial CT scan through the C5-6 level
shows multiple erosions of the vertebral endplate (arrow).
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Fig. 3. A. The axial spin-echo T2-weighted (TR/TE, 3600/90) MR
image of the hip shows multiple high-signal erosions in the
femoral head and neck (arrows).

B, C. Sagittal spin-echo T1-weighted (TR/TE, 536/11) (B) and
sagittal fat saturated spin-echo T2-weighted (3480/102) (C) MR
images of the cervical spine show multiple areas of abnormal
low signal intensity involving the fifth and sixth vertebral bodies
and the intervening disk (arrow).

D. The corresponding gadolinium-enhanced sagittal spin-echo
T1-weighted (536/11) MR image shows mild enhancement of
the adjacent marrow (arrow).

tected at C5—C6 in our patient. Ohashi et al (7) have re- flz‘\\‘; ':%
ported the relationship between disk degeneration and Y * tat’.
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Even though there are many radiographic and CT ‘
findings of dialysis-related spondyloarthropathy such as
significant loss of disk space, endplate irregularities and
subchondral sclerosis without significant osteophytosis,
it' s difficult to distinguish between dialysis-related
spondyloarthropathy and infectious spondylitis (1, 2).
However, dialysis-related spondyloarthropathy shows
low signal intensity in the intervertebral disk and the ad-
jacent vertebral endplates on both the T1- and T2-
weighted spin echo MR images (8, 9). On the other
hand, infectious spondylitis shows increased signal in-

green colored amyloid material under polarized light mi-
croscopy (arrows) (Congo-red stain, x 400).

tensity on the T2-weighted spin echo images. The most
important imaging feature that distinguishes dialysis-re-
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lated spondyloarthropathy from infectious spondylitis is
the absence of a paraspinal mass despite of the rapidly
progressive discovertebral destruction (8). Our patient
hadn’ t any clinical or laboratory evidence of infection,
and the MR imaging findings in the cervical spine were
similar to those of the previously reported cases.
Therefore, MRI allows the accurate diagnosis of dialy-
sis-related amyloidosis and the exclusion of infectious
spondylitis. In addition, gout and calcium pyrophos-
phate dihydrate (CPPD) crystal deposition disease may
involve the intervertebral disk and adjacent endplates,
and this disease produces changes that may simulate
those of dialysis-related spondyloarthropathy (9).
However, for our patient, the 12 years duration of dialy-
sis, the laboratory data and the concomitant disease of
the hip joint helped to exclude gout and CPPD. Thus,
imaging findings combined with the patient’ s history
and laboratory data are essential for the assessment of
musculoskeletal involvement by the dialysis-related
amyloidosis.

In the radiological literature, the MR imaging findings
of dialysis-related amyloidosis  involving the peripher-
al joints are well known (5, 10, 11). The radiographic
findings of this entity may be difficult to distinguish
from those of pigmented villonodular synovitis (PVNS)
because of the similar radiographic findings on both the
simple radiography and MRI. In most of cases, dialysis-
related amyloidosis is a systemic, multiarticular process,
but PVNS is a monoarticular process that has a predilec-
tion for the large joints of the lower extremity (5). The
presence of low signal intensity in hemodialysis
arthropathy on the T2-weighted spin echo images is
caused by the hypocellular and fibrous nature of the
amyloid-containing tissues (12). On the other hand, the
low signal areas noted in PVNS on the T2-weighted spin
echo images are caused by a paramagnetic susceptibility
effect of hemosiderin. Thus, the gradient-echo se-
quences may be helpful because of the increased para-
magnetic susceptibility effect produced by the hemo-
siderin relative to that produced by the hypocellular and
fibrous nature of the amyloid-containing tissues (12). In
our case, the 12 years duration of dialysis and the ab-

sence of hemosiderin helped to exclude PVNS.

We report here on the imaging findings of dialysis-re-
lated amyloidosis that involved the hip and cervical
spine in a 62-year-old woman who had received long-
term dialysis. In conclusion, knowledge for the imaging
findings of this uncommon condition will provide the
appropriate information to physicians to help prevent
invasive diagnostic and treatment procedures.

References

1. Kuntz D, Naveau B, Bardin T, Drueke T, Treves R, Dryll A.
Destructive spondylarthropathy in hemodialyzed patients. A new
syndrome. Arthritis Rheum 1984;27:369-375

2. Orzincolo C, Bedani PL, Scutellari PN, Cardona P, Trotta F, Gilli P.
Destructive spondyloarthropathy and radiographic follow-up in
hemodialysis patients. Skeletal Radiol 1990;19:483-487

3. Gejyo F, Homma N, Arakawa M. Carpal tunnel syndrome and be-
ta2-microglobulin-related amyloidosis in chronic hemodialysis pa-
tients. Blood Purif 1988;125-131

4. Danesh FR, Klinkmann ], Yokoo H, Ivanovich P. Fatal cervical
spondyloarthropathy in a hemodialysis patient with systemic de-
position of beta2-microglobulin amyloid. Am J Kidney Dis 1999;
33:563-566

5. Cobby M], Adler RS, Swartz R, Martel W. Dialysis-related amyloid
arthropathy: MR findings in four patients. AJR Am J Roentgenol
1991;157:1023-1027

6. Maruyama H, Gejyo F, Arakawa M. Clinical studies of destructive
spondyloarthropathy in long-term hemodialysis patients. Nephron
1992;61:37-44

7. Ohashi K, Hara M, Kawai R, Ogura Y, Honda K, Nihei H, et al.
Cervical discs are most susceptible to beta2-microglobulin amyloid
deposition in the vertebral column. Kidney Int 1992;41:1646-1652

8. Rafto SE, Dalinka MK, Schiebler ML, Burk DL Jr, Kricun ME.
Spondyloarthropathy of the cervical spine in long-term hemodialy-
sis. Radiology 1988;166:201-204

9. Leone A, Sundaram M, Cerase A, Magnavita N, Tazza L, Marano
P. Destructive spondyloarthropathy of the cervical spine in long-
term hemodialyzed patients: a five-year clinical radiological
prospective study. Skeletal Radiol 2001;30:431-441

10. Escobedo EM, Hunter JC, Zink-Brody GC, Andress DL. Magnetic
resonance imaging of dialysis-related amyloidosis of the shoulder
and hip. Skeletal Radiol 1996;25:41-48

11. Otake S, Tsuruta Y, Yamana D, Mizutani H, Ohba S. Amyloid
arthropathy of the hip joint: MR demonstration of presumed amy-
loid lesions in 152 patients with long-term hemodialysis. Eur
Radiol 1998:;8:1352-1356

12. Karakida O, Aoki J, Kanno Y, Watanabe T, Tamura K, Seo GS, et
al. Hemodialysis-related arthropathy: a prospective MR study with
SE and GRE sequences. Acta Radiol 1997;38:158-164

— 438 —



J Korean Radiol Soc 2006;54:435-439

2006,54:435-439

[32—microglobulin
62

— 439 —



