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Abstract

A number of clinical syndromes are associated with the precipitation of calcium pyrophosphate dihydrate crystals in and
around joints. These syndromes have previously been referred to by terms such as “pseudogout” or “pseudo-osteoarthritis”,
but these terms are no longer favoured. Instead, the syndromes are grouped under the umbrella term calcium pyrophosphate
deposition (CPPD) disease. The deposition of calcium pyrophosphate crystals results in an inflammatory reaction within the
joint in a similar way that precipitation of monosodium urate monohydrate crystals does in patients with gout, and can
contribute to significant chronic degenerative change in joints. Patients with CPPD disease can be asymptomatic or present
with a range of symptoms and signs similar to gout or other forms of inflammatory arthritis, making an accurate clinical
diagnosis difficult. In addition, unlike for gout, there is a relative lack of evidence-based research on the syndromes caused by
CPPD and there is no specific medicine that can decrease the concentration of crystals. Management is therefore targeted at

symptomatic relief only.
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Introduction: Description

Chondrocalcinosis and CPPD crystals may be
associated with certain underlying diseases such as
trauma to the joint, hyperparathyroidism,
hypomagnesemia, hypophosphatasia,
hypothyroidism, and  hemochromatosis.  This
highlights the importance of addressing other possible
underlying diseases when evaluating the patient with
CPPD and chondrocalcinosis.
The CPPD disease encompasses a variety of clinical
manifestations:
e Asymptomatic to
(pseudogout),
e Rheumatoid arthritis-like symptoms (pseudo-
rheumatoid arthritis), and
e Osteoarthritis-like
osteoarthritis).
Calcium pyrophosphate deposition disease is
distinguished by acute attacks of synovitis that mimic
gout. These acute or subacute attacks can involve one
or multiple joints, but usually not more than four or
five joints. Similar to gout, CPPD disease can
manifest with systemic features such as fevers, malaise,
leukocytosis, and elevated acute-phase reactants
(sedimentation rate and CRP). Acute attacks may be
indistinguishable from acute gout. In fact, it is often

gout-like symptoms

symptoms (pseudo-
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difficult to differentiate both without a synovial fluid
analysis. Patients have joint pain, synovitis with joint
tenderness, and swelling. Although CPPD disease and
gout share similar joint predilection, CPPD disease
tends to affect larger joints (knee joints) more
commonly than gout and smaller joints (first
metatarsophalangeal joints) less commonly than gout.
Calcium pyrophosphate deposition disease also
affects the elbow, shoulder, wrist, and
metacarpophalangeal joints. Because acute CPPD
disease closely resembles gout, the definitive diagnosis
often requires synovial fluid analysis. Synovial fluid
should be microscopically analyzed for cell count and
crystal analysis under compensated polarizing
microscopy. In addition, fluid should be examined by
Gram stain and culture, especially if crystals are not
found. On synovial fluid polarization, CPPD crystals
might not be as evident as MSU crystals. They are
weakly birefringent under polarized light and have a
rhomboid or rod-shaped appearance. They are seen
either intracellularly or extracellularly; however,
detection might not be as accurate if fluid analysis is
delayed. In addition, because CPPD disease and gout
can coexist, MSU crystals might be observed. White
cell counts can range from a few thousand cells up to

80,000 to 100,000 per high-power field.
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Figure 1

Radiographs can show chondrocalcinosis in the joint
involved and other more typical joints even if CPPD
disease is not clinically active at the time of
presentation. Radiographs can help confirm the
clinical impression (especially the knee joints, wrists,
and anteroposterior view of the pelvis) and extent of
joint degeneration; however, radiographs are not
required to make the diagnosis once CPPD crystals
are seen under polarized light. Chondrocalcinosis is
seen in the knees (hyaline cartilage and menisci), the
wrists (fibrocartilage), and other joints such as
intervertebral discs and symphysis pubis. Other
radiographic features include joint space narrowing,
subchondral new bone formation, normal

mineralization, cysts more prominent than in
osteoarthritis,  bilateral ~ preponderance,  and
osteophyte formation. Certain metabolic conditions
associated with CPPD disease, such as in
hemochromatosis, have characteristic findings such as
joint narrowing of the metacarpophalangeal joint
spaces, squaring of the bone ends, subchondral cysts,
and hook-like osteophytes on the radial aspects of the
metacarpal heads, especially the second and third
metacarpophalangeal joints Most of the differential
diagnosis factors with gout can be considered here.
Infection is always a major differential, especially in
the patient presenting with new acute monoarticular
arthritis.

Figure 2: CPPD in Knee

In addition, septic arthritis can coexist in a joint that
has been or is involved in an acute CPPD disease
attack as with gout. Thus, it is important to aspirate
the involved joint whenever possible for microscopic
examination of the synovial fluid and Gram stain and
culture. Other differentials include trauma, bleeding,
and  other crystal-deposit  diseases.  Calcium
pyrophosphate  deposition disease may mimic
polymyalgia rheumatica. The treatment of CPPD
disease is mostly tailored to the manifesting
symptoms. In patients presenting with one or two
points of acute synovitis and no infection, rapid relief
of pain and inflammation is accomplished with joint
aspiration and steroid injection. Many patients find
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relief from the joint aspiration itself. When more than
two joints are involved, it is not feasible to inject all
the joints, so treatment is directed more toward
systemic therapy. The side effects and toxicities of
NSAIDs, colchicine, or systemic glucocorticoids are
similar to those for patients with gout. Colchicine at
a dose of 0.6 mg once or twice daily may be effective
as a prophylactic measure to reduce the number of
attacks in a year, especially in patients who experience
three or more attacks a year. Unlike gout, however,
there are no hypouricemic equivalents to improve the
long-term control of acute attacks or to prevent or
reverse CPPD disease. The outcome of patients with
CPPD disease is influenced by genetic predisposition,
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extent of crystal deposition and joint degeneration,
and aggravating factors from the underlying
associated diseases. some patients did not have
progressive disease. Because CPPD disease is
associated with variety of underlying conditions,
practitioners should screen for hyperparathyroidism,
hypothyroidism,
hypophosphatasia, and hemochromatosis. Blood
should be tested for intact parathyroid hormone,

hypomagnesemia,

calcium, phosphorous, thyroid-stimulating hormone,
magnesium, ferritin, iron transferrin, and alkaline
phosphatase. Treatment is recommended for any
associated diseases; however, it is unclear if treatment
of comorbid conditions would decrease the
chondrocalcinosis or reverse joint degeneration.
Crystal deposition disease is a relatively common
condition. Gout and CPPD disease are the most
common of these disorders, but practitioners need to
be aware of the presence of other types of crystal
arthropathy, such as hydroxyapatite crystal deposition
disease. In this case, crystals might not be seen on
classic synovial analysis and some may require special
staining. Gout and pseudogout can manifest with
similar symptoms, and their clinical presentation
might not be distinguishable; thus, it is essential to
aspirate the affected joint or bursa for synovial fluid
and crystal analysis whenever possible. Cell count,
Gram stain, and culture, in the right clinical setting,
should be sought. Once the diagnosis is made,
treatment for acute attack should be commenced
using the least toxic agent or the one that carries least
risk for the patient. Treatment should be initiated
while taking into consideration other comorbid
conditions, such as renal disease, gastric disease,
organ transplant, drug interactions, and others,
because these will affect the choice of therapy. In the
case of gout, once the acute disease has resolved, the
patient should be followed to assess for indications
and need for hypouricemic therapy. New drugs are on
the horizon for managing chronic tophaceous gout.
Over the vyears, several medications have been
approved for the management of gout, such as
febuxostat and pegloticase. Additional medications,
such as [L-1 inhibitors and biologic therapy are being
investigated, allowing for additional treatment
options for acute crystalline arthritis with gout and
CPPD disease. It is essential for practitioners to keep
current with new research data on the indications,
safety, and efficacy of these drugs to use them
competently in clinical practice.
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Conclusion

e In patients presenting with acute joint swelling,
the differential diagnosis should include
evaluation for infection.

e Joint aspiration should be considered in acute
swollen joints, if possible, and fluid should be
analyzed for cell count, cultures, and crystals.

e The technical standard for diagnosing gout or
CPPD disease has been synovial fluid analysis
using polarized light microscopy. Additional
investigational modalities are proving beneficial
such as high-resolution ultrasound and dual-
energy CT studies; however, it is important to
note that these may not replace the utility of
synovial fluid analysis to exclude infections.

e The examiner should be familiar with and trained
in crystal identification using polarized light
microscopy.

e The MSU crystals appear yellow when parallel to
the axis and blue when perpendicular; calcium
pyrophosphate dihydrate crystals appear blue
when parallel to the axis and yellow when
perpendicular.

e The selection of therapy for acute gout or CPPD
disease  should  consider the  patient's
comorbidities and risks with the medication.

e Acute gout and CPPD disease may be treated with
colchicine, NSAIDs, or corticosteroids (systemic
or intra-articular).

e Treatment of chronic gout and hyperuricemia
requires a hypouricemic agent.

e New drugs being investigated for the management
of gout (and, possibly, CPPD disease) may offer
additional treatment options, especially in patient
who are unable to take the available drug therapy.
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