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Case reports

Imaging of tumoural calcinosis

M. Kakish,” M. Ghatasheh' and M. Etawi’

Introduction

Tumoural calcinosis 18 an uncommon dis-
order characterized by the presence of cal-
cified para-articular masses seen on
radiographs. It was first described by Du-
ret in 1899 [],2). It occurs at any age and
is inherited as an autosomal dominant mode
with variable clinical expression [/). Itisa
relatively common clinical problem in Afri-
ca and occurs more commonly among
black populations | 3]. 1t 1s charactenized by
hyperphosphataemia and normocalcaemia
with normal renal function.

Case reports

In the past 2 years, four patients (two
males aged 6 and 8 years and two females
aged 13 and 21 years) with histopathologi-
cally-proven tumoural calcinosis presented
to the surgical departments of King Hussein
Medical Centre. The patients were not re-
lated.

The first patient, a 6-year-old boy, pre-
sented with right gluteal swelling which
had been drained 1 year before because of a
suspected abscess. Subsequently the pa-
tient leveloped a huge swelling in the right
gluteal region which extended into the me-
dial aspect of the upper thigh. Ultrasound
scan was performed and showed a large
cystic mass lesion with internal membrane
and peripheral calciftcation (Figure 1)

Figure 1 Ultrasound scans showing a large
cystic lesion with internal membrane and
peripheral caleification

which was misdiagnosed as complicated
hydatid cyst. Plain film X-ray showed an
inhomogeneous, lobulated, calcified soft
tissue mass in the right gluteal region and
upper thigh. The bones of the pelvis and
tight femur were normal (Figure 2). Com-
puted tomography (CT) scan was per-
formed and showed a large cystic mass
posteriorly in the thigh with multiple low
attenuation septation separating the nodular
calcific component. Some of these septa-
tions showed dense calecium layering in the
dependent part (sedimentation sign} (Fig-
ure 3).

Magnetic resonance imaging (MRI)
showed a large nodular and hyperintense
lesion alternating with areas of void signal
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Figure 2 Right hip and femur showing
inhomogeneous, lobulated, calcified soft
tissue mass. The adjacent bones of the
pelvis and femur are normal

on T2-weighted {TR = 4000 ms, TE = 90
ms) images (Figure 4). On TI-weighted
images, the mass appeared inhomogeneous
and had low signal intensity (Figure 3).
Two other patients had similar lesions
around the right hip; Figares 6 and 7 show
CT and MRI images of one of these pa-
tients. The fourth patient, a 13-year-old fe-
male, had a similar lesion around the right
elbow. Bone scintigraphy was not per-
formed for our patients because diagnosis
of tumoural calcinosis was made with oth-
er imaging techniques.

Figure 3 Computed tomography scan
showing a large cystic mass lesion with
multiple low attenuation septations
separating the nodular calcific
components; somc of them show dense
calcium layering in the dependent part
(sedimentation sign)

Figure 4 T2-weighted coronal magiic i
resonance imaging of the thigh showing a
large mass with hyperintense nodules
alternating with areas of void signal

Surgical excision of the masses was
performed for the four patients and all
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Figure 5 T1-weighted images of the thigh
showing an inhomogeneous large mass
lession with low signal intensity

proved to have tumoural calcinosis on his-
topathological examination.

Discussion

Tumoural calcinosis is an uncemmeon syn-
drome of obscure etiology and pathogene-
sis. It is characterized by hyperphosphatae-
mia, normacalcaemia and deposiis of calci-
um salts in soft tissues, usually adjacent to
large joints [7,2,4]. The lesions of tumoural
calcinosis are divided into early and late
stages [3]. Early stages consist of collagen
necrosis and complete cyst formation. In
addition, early stages may show unusual
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Figure 6 Computed tomography scan
showing large cystic mass lesion with
nodular calcific components located
antero-medially; in addition, marrow
calcification is noted in the proximal femur

Figure 7 Coronal magnetic resonance
imaging for the same patient (Figure 6),
showing decreased signal intensity within
the marrow of the proximal femur due to
marrow calcification

perivsieal and marrow sclerosis which re-
solves over a period of several weeks with-
out specific therapy [/,5). Unfortunately
our patients presented late and none
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showed these early changes. In late stages,
granular calcification occurs and is fol-
lowed by dense calcification. In tumoural
calcinosis the onset of soft tissue masses
can range from age 3 months to 79 years,
although they typically occur within the
first and second decades of life [/].

Soft tissue masses are the best known
component of the disease and characteristi-
cally occur in para-articular regions, most
often in the hips, shoulders, elbows and
feet. The masses tend to grow slowly over
a period of years and may become quite
large. Generally they are painless and do
not limit the range of motion of adjacent
joints, unless they become too large. They
may result from compression of adjacent
neural structures such as the sciatic nerve,
and when large, tend to ulcerate the skin
and form a sinus track that drains chalky
milk-like fluid. This fluid may look like pus
but is usually sterile and contains calcium
phosphate and calcium carbonate
[7,3,6,7]. The masses can, however, be-
come a site of secondary infection.

Dental abnormalities, skin calcification
and vascular calcifications are poorly rec-
ognized components of tumoural calcino-
sis, but none of these was observed in our
palicuts. Specilic biochemical abnormali-
ties distinguish tumoural calcinosis as a
unique metabolic bone disease, including
hyperphosphatacmia [/-3,5,7] and clevat-
ed serum vitamin I level. However, serum
calcium, renal function, parathyroid hor-
mone and alkaline phosphatase are normal
[1.7]. Pathological features of the soft tis-
sue masses are reflected in radiological
findings. The mass is a granulomatous rc-
action to a foreign body, which may be ac-
tive or inactive [/].

Imaging plays a major rolc in the inves-
tigation of tumoural calcinosis, The radio-
graphic hallmark of tumoural calcinosis is
the demonstration of large multiglobular

calcific deposits in a para-articular area,
usually along the extensor surface of joints,
The multinodular appearance is due to the
radiotucent fibrous septa that separate the
spaces containing the calcareous material
(Figure 2). This calcified material may be
paste-tike and have a homogeneously dense
radiographic appearance or it may be semi-
fluid-like milk of calcium and demonstrate
sedimentation on standing radiograph [7].
This sedimentation sign indicates a meta-
bolically active lesion with a potential to
grow in size or diminish in response to
phosphate depletion therapy. The calcific
deposit is usually localized to anatomic
sites known to be occupied by bursac
[1.3]. The bones adjacent to these calcific
deposits are usually normal, but bune ero-
sion may occur in rare instances. Para-ar-
ticular calcareous masses are not exclusive
to tumoural calcinosis, however. Similar
masses ¢an occur in patients with chronic
renal failure who are undergoing haemodi-
alysis or in patients known to hiave sclero-
derma [/,4].

CT imaging has been used to evaluate
tumoural calcinosis. CT demonstrates the
location of the masses deep in the buttock
where the calcareous masses occupy the
fibro-fatty plane deep in the gluteus maxi-
mum. The masses may extend proximally
or distally in the facial planes or anteriorly
and medially into the region of the sciatic
notch. These masses often blend with adja-
cent muscle and give the appearance of in-
tramuscular location or cxtension [6]. The
masses may demonstrate the layering phe-
nomenon believed to represent calcium salt
in suspension [7} (Figurc 3). The layering
phenomena are indicative of a metabolically
active lesion. CT, in addition, can image
accurately marrow calcification (Figure 6).

MRI of para-articular masses of tu-
moural calcinosis has not been extensively
studied. Calcific deposits, as expected, dis-
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play long T1 and short T2 relaxation char-
acteristics. Despite the known limitations
of MRI for imaging calcific processes, oth-
et imaging techniques cannot image the in-
flammatory component in the para- articu-
lar masses. This can be best explained by
the long T2 values associated with granulo-
matous foreign body reactions characteris-
tic of tumoural calcinosis. In T2-weighted
images, the lesion mass appears to contain
hyperintense nodules, representing the in-
flammatory reaction involving the soft tis-
sue, alternating with areas of void signal
due to calcification (Figure 4). In T1-
weighted images, the lesion mass appears
inhomogeneous and of low signal intensity
(Figure 5). MRI can show the marrow le-
sions propetly; it appears as high signal in-
tensity in T2-weighted images due 1o
inflammation. Marrow calcifications will
display decreased signal intensity inall MRI
sequences (Figure 7). Small scattered foci
of low signal intensity within the marrow in
T1- and T2-weighted images are consistent
with calcific deposits. The marrow chang-
es seen in MRI are not specific and similar
findings can be seen in necoplastic process,
infarction, infection and trauma [/].
Radionuclide images have been used in
diagnousing the para-articular sofl tissue
masses of tumoural calcinosis. It is the
most reliable and simplest method for de-
tection and localization and assessiuent of
the calcific masses. Uptake of phosphate

compounds labelled with 99-Tc—m by the
calcific masses is probably related to sur-
face absorption of hydroxyapatite crystal
[1].

To our knowledge, the sonographic ap-
pearance of tumoural calcinosis has not
been described before. TC masses on ultra-
sound appear cystic with an internal mem-
brane or septation and show peripheral
calcification. This may be mistaken for
other soft tissue cystic masses, such as
hydarid disease, especially in our country
where echinococcosis is endemic (Figure
1}. Ultrasound may also show layering of
calcium salts in the dependent parts of the
cyst, or the lesion may appear totally calci-
fied.

In summary tumoural calcinosis is a
rare hereditary metabolic disease charac-
terized by a para-articular calcific process
and associated with hyperphosphataemia
but without other metabolic abnormalities,
Imaging plays a major role in the diagnosis
of tumoural caicinosis and can indicate the
gxtent of the calcific masses. Plain radiog-
raphy and CT are the best imaging tech-
niques [or diagnosis, however MR1 plays a
role in the assessment of activity of the le-
sion as well as its extension. Sonography
has a limited role in the diagnosis of tu-
moural calcinosis; however, it can play a
role in the diagnosis and follow-up of cases
concomitanl with plain films.
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Diagnostic imaging: what is it? when and how to use it where re-
sources are limited

Diagnostic imaging has developed rapidly to play a <entral role in
medicine today. However many countries in the developing world
cannot afford to purchase expensive high technology equipment.
This book reviews important c¢linical problems in which diagnostic
imaging can assist and how t¢ use limited imaging resources effec-
tively in dally clinical practice. It is intended to be used mainly by
clinicians workinga in small hospitals and clinics with limited re-
sources, and (mostly) without any possibility to consult with radioto-
aists and other medicat staff specially trained in diagnostic Imaging.
It may aisc be found useful by physicians, mainly general practition-
ers, working outside hospitals when considering whetner to refer
patients for diagnostic imaging.

The document is distributed free of charge and can be obtained
from: World Health Organization, Team of Diagnostic Imaging and
Laboratory Technoiogy, (H-1211 Geneva 27, Switzerland. It is also
availabie free on the Internet at: http//whalibdoc. who.int/hq/2001/
WHO DIL 01.1 pdf
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