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B ABSTRACT

Beta,-microglobulin amyloidosis can cause
significant suffering in patients with chronic
renal failure. Although renal transplantation
is currently the only treatment, medical and
surgical therapies may decrease pain and
disability.

HYSICIANS WHO care for patients with

chronic renal failure need to recognize
and treat beta,-microglobulin amyloidosis, a
common and disabling complicdtion of
chronic renal failure that has been identified
only in the past 15 years. The condition is
characterized by amyloid deposition, leading
to a variety of musculoskeletal problems
including carpal tunnel syndrome and patho-
logic fractures. Its prevalence increases with
duration of hemodialysis, from approximately
20% within 2 years of starting dialysis to near-
ly 100% after 13 years, although occasional
patients with prolonged renal failure may
exhibit the condition before the initiation of
dialysis.

Currently there is no treatment to prevent
the progression of beta,-microglobulin amyloi-
dosis other than renal transplantation,
although there are a variety of therapies to
reduce the pain associated with this condition.

FIGURE 1. Top, bilateral shoulder pads in a patient with
beta,-microglobulin amyloidosis who was receiving long-
term hemodialysis. Bottom, fixed flexion contractures of
the fingers due to beta,-microglobulin amyloid deposits in
the hand of a patient receiving long-term hemodialysis.
Beta,-microglobulin is a naturally occurring  Amyloid deposits, appearing as soft tissue fullness around
glycosylated polypeptide that is present on the  the wrist, resulted in carpal tunnel syndrome and atrophy
surface of all nucleated mammalian cells. In ~ of the thenar muscle.

B PATHOPHYSIOLOGY
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Nearly all
dialysis
patients
develop the
disease after
13 years
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FIGURE 2. Wrist radiograph of a patient
with beta,-microglobulin amyloidosis who
was on long-term hemodialysis, showing
cysts in the carpal bones (small arrows)
and the distal radius (large arrow.)

humans, normal serum levels range from 1.5
mg/L to 3 mg/L. Beta,-microglobulin is excret-
ed by the kidney, so serum levels in patients
with chronic renal failure can increase by 10-
fold to 20-fold. However, elevated levels of
beta,-microglobulin alone do not explain the
development of amyloidosis.

Instead, through a process that is not yet
fully understood, the beta,-microglobulin is
incorporated into beta,-microglobulin amy-
loid. This abnormal insoluble aggregate of
proteins deposits preferentially in bone, artic-
ular cartilage, synovium, muscle, and liga-
ments (AGURe 1). Patients with this type of
amyloidosis often present with a characteris-
tic triad:

e Shoulder pain

e (Carpal tunnel syndrome

¢ Flexor tendon deposits in the hands.

The spine may be affected by a destructive
spondyloarthropathy, and beta;-microglobulin
amyloid may be deposited in the spinal canal
or around the odontoid process in the upper
cervical spine. Deposits in subchondral bone
form cystic lesions that can result in patholog-
ic fractures.

Beta,-microglobulin can also be deposited
in the blood vessels and interstitial spaces of
viscera, notably the gastrointestinal tract.
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Most patients with visceral deposits have
undergone hemodialysis for 10 years or longer
and also have either carpal tunnel syndrome
or arthropathy. These visceral deposits usually
do not cause symptoms, although complica-
tions of the gastrointestinal tract and cardio-
vascular system have been reported.

As noted, the pathogenesis of beta;-
microglobulin amyloidosis is incompletely
understood. Important factors may include
elevated levels of beta,-microglobulin, limited
proteolytic cleavage of this molecule, modifi-
cation of beta,-microglobulin and other pro-
teins with advanced glycation end-products,
and elevated circulating levels of proinflam-
matory cytokines.

The role of advanced glycation end-prod-
ucts (AGEs) may be particularly important
and is the focus of much current research.
AGEs are complex carbohydrate structures
formed by nonenzymatic glycosylation
between reducing sugars and free amino
groups on proteins. AGEs and their precursors
accumulate in aging and in patients with dia-
betes mellitus because of increased produc-
tion. AGE-modified proteins are presumed to
contribute to the development of atheroscle-
rosis and complications of diabetes, including
nephropathy, neuropathy, retinopathy, and
cataracts. In uremia, AGEs accumulate
because of decreased removal, as dialysis does
not clear AGE-modified proteins as well as
does a functioning kidney. AGE-modified
beta,-microglobulin is a major component of
the amyloid deposits and may play a primary
role in the pathogenesis of beta, microglobu-
lin amyloidosis. Recent research indicates
that AGE-modified beta,-microglobulin may
interfere with type I collagen synthesis.

Because the condition occasionally occurs
in persons with chronic renal disease who have
not yet started dialysis, it is not a consequence
of dialysis alone. However, factors related to
the dialysis prescription may contribute to its
development. For instance, the type of dialysis
membrane used may affect beta,-microglobu-
lin production and clearance.

Older age appears to be important in the
development of beta-,-microglobulin amyloi-
dosis. A 75-year-old patient may develop the
condition within 3 to 4 years after beginning
dialysis, whereas a patient who is 25 years old
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at the beginning of dialysis may not develop it
for 8 years or longer.

M DIAGNOSIS

The diagnosis of beta,-microglobulin amyloi-
dosis is suggested primarily by the characteris-
tic triad noted earlier: shoulder pain, carpal
tunnel syndrome, and flexor tendon deposits
in the hand. Radiographic findings corrobo-
rate the diagnosis (FIGURE 2).

Ultrasonography of the shoulder provides
a relatively sensitive and highly specific
adjunct to the clinical diagnosis if it reveals
either of two characteristic changes:

¢ Rotator cuff thickness greater than 8 mm

¢ Echogenic pads between muscles of the

rotator cuff.

However, the gold standard for diagnosis
is to identify beta,-microglobulin amyloid by
Congo red and immunohistochemical stain-
ing in biopsy specimens or in centrifuged syn-
ovial fluid sediments.

B TREATMENT

At present, only renal transplantation can
slow or halt the progression of beta,-
microglobulin amyloidosis. However, the dis-
ease does not appear to regress after renal
transplantation.

Medical therapies, such as NSAIDs and

glucocorticoids, may decrease the pain caused
by this condition, but do not alter the disease
course. Surgical procedures can be performed
to remove large amyloid deposits and to
replace joints that have been damaged by
these deposits.

Future interventions, such as inhibitors of
AGE formation, might address biologic
processes involved in the pathogenesis of
beta,-microglobulin amyloidosis to prevent its
occurrence and permit amyloid deposits to
regress. £
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