RapioLoGy CASE REPORTS 15 (2020) 1773-1776

Available online at www.sciencedirect.com

ScienceDirect RADIOLOGY

CASE
REPORTS

journal homepage: www.elsevier.com/locate/radcr

Case Report

Calcium pyrophosphate deposition disease: The
role of imaging in their detection and in
differential diagnosis of crystal arthropathies ™

Antonio Catelli, MD**, Pietro Venetucci, MD? Anna Castaldo, MD? Giovanni loiudice, MD",
Filippo Rosati Tarulli, MD?, Mariapaola Carpiniello, MD¢, Mariateresa De Angelis, MD",
Antonio Corvino, MD“

@ Advanced Biomedical Sciences Department, University Federico II of Naples (UNINA), via S. Pansini 5, I-80131
Naples, Italy

b University of Salerno - Via Giovanni Paolo II, Fisciano (SA), Italy

¢ University of Campania “Luigi Vanvitelli”, Caserta, Italy

d Motor Science and Wellness Department, University of Naples “Parthenope”, Naples, Italy

ARTICLE INFO ABSTRACT

Article history: Calcium pyrophosphate deposition disease is characterized by the deposition of pyrophos-
Received 6 June 2020 phate crystals in various joint structures. Calcium pyrophosphate deposition disease can be
Revised 2 July 2020 linked to underlying metabolic disorders such as hemochromatosis, hyperparathyroidism,
Accepted 3 July 2020 hypophosphatemia, hypomagnesaemia, and hypothyroidism, all of which increase the risk

of calcium pyrophosphate deposition. We present the case of a 55-year-old male who un-
derwent diagnostic examination for the onset of recurrent joint pain in the right knee.

Keywords: © 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
CT This is an open access article under the CC BY-NC-ND license.

us (http://creativecommons.org/licenses/by-nc-nd/4.0/)
Chondrocalcinosis

Pseudogout

Imaging arthropathy

CPPD

the CPPD and the mechanism of onset of crystal deposition re-

Introduction main largely unknown and vastly debated throughout the lit-

erature [1-4]. The causes of CPPD can be classified into the fol-
Calcium pyrophosphate deposition disease (CPPD) is charac- lowing categories: idiopathic, metabolic, hereditary, and post-
terized by the deposition of pyrophosphate crystals in various traumatic [4]. CPPD can be linked to underlying metabolic dis-

joint structures. It can be associated with high serum calcium
and changes in the cartialginal matrix [1,2]. Both the cause of
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orders such as hemochromatosis, hyperparathyroidism, hy-
pophosphatemia, hypomagnesaemia, and hypothyroidism, all
of which increase the risk of calcium pyrophosphate depo-
sition. Despite attempts to determine etiology, most cases
of CPPD remain idiopathic [1-4]. This condition has not yet
shown an association with gender, obesity or lifestyle, al-
though it is slightly more common in Caucasian individuals
[1-4]. The pathogenic role of calcium contains crystals, includ-
ing CPPD and basic calcium phosphate are not yet clear and
controversial [5,6]. However, clinical growth and experimental
evidence indicate that these crystals can induce microcrys-
talline stress on synoviocytes and chondrocytes, leading to
exacerbation of osteoarthritis [7,8]. CPPD has been most com-
monly documented in the knees, wrists, pubic symphysis [1].
CPPD has been found to appear in 1 of 3 forms: asymptomatic,
acute, or chronic [1,2]. Strategies for the treatment and man-
agement of CPPD varies based on the severity of symptoms,
the stage and clinical manifestation of CPPD. We present the
case of a 55-year-old patient who underwent diagnostic exam-
ination for the onset of recurrent joint pain in the right knee.

Case

A 55-year-old man performed diagnostic tests at our clinic
for recurrent right knee pain prevalent at rest for about 6
months. The patient did not report any other known condi-
tions. Upon physical examination, the joint was swollen, ery-
thematous and with a slight increase in temperature com-
pared to the contralateral joint. The other axile and appen-
dicular joints showed no signs of inflammation. The patient
had no fever or other symptoms. Blood pressure was 120/70
mmHg. The blood count, liver, kidney, and thyroid function
were normal. The inflammation indexes slightly increased. In
the norm the values of uricemia, serum parathyroid hormone,
calcemia, phosphate, magnesemia. ANA and Rheumatoid Fac-
tor were negative. The ultrasound examination with a high
frequency (12 mHz) revealed the presence of intra-articular
liquid, thickening and proliferation of the synovium, hyper-
echoic punctiform deposits in the synovial membrane. The
scannable parts of the meniscal cartilaginous matrix had hy-
perechoic linear deposits. The P Doppler examination showed
a significant increase in the vascular signal of the synovium
(Fig. 1). The X-ray examination performed in AP and LL projec-
tion showed the presence of bilateral linear meniscal deposits.
The computed tomography (CT) examination performed with-
out contrast medium confirms the presence of pinpoint hy-
perdense deposits in the synovium and hyaline cartilages and
linear deposits in the fibro-meniscal. CT and traditional radi-
ology also allowed to highlight degenerative phenomena of
the knee joint. The diagnosis was perfected with the with-
drawal of the synovial fluid. It was subjected to polarized
light which highlighted the presence of birefringent crystals
in accordance with the suspicion of CPPD. The patient was
subsequently treated with ice, functional rest and oral cor-
ticosteroids without success. Therefore it was subjected to
6 ultrasound-guided intra-articular aspiration and infiltrative
therapy of corticosteroids and hyaluronic acid with excellent

results on the symptoms. It is currently in good condition. Per-
forms 6 monthly clinical and ultrasound follow-up.

Discussion

Epidemiology

The finding of crystal deposits in and around the joints is an
incidental finding in asymptomatic patients. They can cause
acute or chronic arthropathy. The main crystal arthropathies
are monosodium urate, CPPD, and basic calcium phosphate.
CPPD disease is the second leading cause of crystal arthropa-
thy and appears to affect 4%-7% of the adult population in
Europe and the United States [9-11]. CPPD disease is rare in
patients under the age of 60 years [9].

Clinical presentation

It occurs mainly in the knee joint, wrist, and pubic symph-
ysis and can manifest itself in 3 forms: asymptomatic, acute,
or chronic [1,2]. In acute CPP (or pseudogout) crystal arthritis,
patients typically present with the acute onset of monoartic-
ular or oligoarticular arthritis which manifests itself as heat,
erythema and swelling in and around the affected joint. Fever
and chills may also occur. The arthritic episode can last even
months compared to gout which lasts a maximum of 1 week
[9-12].In chronic CPP crystal arthritis, most affected patients
have an oligo-polyarticular form of arthritis-like arthritis. This
osteoarthritis-like arthritis is typically distinguishable from
typical arthrosis by flares of inflammatory signs and symp-
toms and unusually severe joint damage [9].

Diagnosis

The analysis of synovial fluid still constitutes the gold stan-
dard for diagnosis especially in the acute phase. The role
of diagnostic imaging is very important for both diagnosis
and percutaneous treatment [13-15]. Although in the acute
phase there are no specific imaging signs, it is a valid tool
in the detection and differential diagnosis of chronic crystal
arthropathies. The radiological characteristics of CPPD usually
have a mono or polyarticular distribution (knees, pubic sym-
physis, and wrist), the deposits are often articular (hyaline car-
tilage, fibrocartilage, synovium, capsules, and ligament) and
have point or linear morphology; the monosodium urate has
a mono or polyarticular distribution with involvement in the
acute phase more frequently than the first metatarsal pha-
langeal, the deposits are more frequently para-articular (liga-
ments, bags, and tendons) and have intra- and extra-articular
nodular morphology with expansive erosion and dysmor-
phism of the bone joint heads; the BCU has a mono-articular
distribution (shoulder, hips, elbows, wrists, and knees), the
deposits are more frequently para-articular (tendons, bursae,
and ligaments) and have amorphous morphology [9]. Tradi-
tional radiology is still the main imaging modality today. It is
widespread throughout the territory, has reduced costs and
allows the assessment of the location, distribution and mor-
phology of crystal deposits. It also allows to evaluate the bone
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Fig. 1 - US exam. (a) Synovial hypertrophy (arrow), (b) point hypergenic deposits in the synovium (circle) and (c) hypergenic
linear deposits in the meniscus (circle) CT exam. (d) Coronal plane hyperdense lineal deposits in fibrous meniscus (arrow),
(e) axial plane hyperdense pinpoint deposits in hyaline cartilage (arrow and circle) and (f) sagittal plane hyperdense linear
deposits in meniscus (circle). (g) RX exam AP-LL. (f) Linear deposits in the fibrous meniscus (arrow).

profile and any concomitant pathologies. In our case, we found
the presence of linear deposits of both meniscal fibrocarti-
lages. Despite this, the ultrasound (US) and CT have an in-
creasing role in the detection and differential diagnosis of
crystal arthropathies. The US is widespread in the area, has
low costs and few counter-indications. With respect to tra-
ditional radiology, it allows to evaluate in detail the charac-
teristics as well as the deposits, also the structural condi-
tions of the tendons, ligaments, bags as well as some intra-
articular components. Furthermore, it also allows to evaluate
and quantify the intra-articular fluid. The P. Doppler study al-

lows to identify the degree of hyperemia of the tissues in-
volved. It allows to investigate the cortical profile. Although
it has high contrast resolution, it has a poor overview of the
exam as well as some regions of the joint cannot be explored.
Unlike the previously described diagnostic tests, CT allows to
identify the location, density and morphology of the crystal
deposits by means of volumetric reconstructions. Especially
if performed in the acute phase, magnetic resonance imaging
can show serious inflammatory changes, this could be mis-
leading and the correlation with radiographs or CT should
help distinguish crystalline arthropathies. In our experience,



1776

RapiorLoGy CASE REPORTS 15 (2020) 1773-1776

the integrated use of the traditional radiology, US and CT has
allowed us the diagnosis of CPPD confirmed subsequently by
the withdrawal of the synovial fluid. Currently the patient is
in excellent condition and performs clinical and US follow-up
every 6 month.

Treatment and prognosis

Common treatments that provide symptomatic relief include
systemic or intra-articular therapy with non steroid anti-
inflammatory drugs (NSAIDs) or corticosteroids, ice, tempo-
rary rest, and joint aspiration. Although the progression of this
condition may vary between individuals, most will experience
recurrent symptomatic episodes. Despite the incurable nature
of this condition, the prognosis is good, as long as symptoms
are controlled and patients are monitored for disposal condi-
tions that can be treatable and preventable.
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