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Evaluation of dystrophic 
calcification in juvenile 
dermatomyositis and systemic 
sclerosis

ABSTRACT

Background: Dystrophic calcification is associated with juvenile der-
matomyositis and progressive systemic sclerosis. The clinical diagnosis 
is established with detection of subcutaneous and petrous nodules. 
Conventional x-ray methods may evidence calcium deposits; how-
ever, in the case of incipient deposits x-ray may be insufficient. There 
are studies that use Tc99-MPD labeled bone scintigraphy to identify 
dystrophic calcification.

Objectives: Estimate the frequency of dystrophic calcification in pa-
tients with juvenile dermatomyositis and progressive systemic sclerosis 
and CREST syndrome, and the concordance between the diagnosis 
of dystrophic calcification obtained by physical exploration and that 
obtained by scintigraphy. 

Patients and methods: A comparative, observational, and transverse 
study conducted in patients of one and the another gender, between 5 
and 17 years of age, with diagnosis of juvenile dermatomyositis, pro-
gressive systemic sclerosis, and CREST syndrome to detect dystrophic 
calcification by physical exploration and scintigraphy. Fisher’s exact test 
was performed to evaluate the association between the two diagnostic 
methods, and the Kappa test was used for the level of concordance and 
analysis of distribution by group and extent of dystrophic calcification. 
The sensitivity and specificity of scintigraphy in detecting dystrophic 
calcification in soft tissues, bony protrusions, costal arches and vertebrae 
were also estimated.

Results: The overall incidence of calcinosis was 80%. In 16 patients 
dystrophic calcification was detected by dermatological physical ex-
ploration and in 9 patients by scintigraphy. No association or concor-
dance was found between the findings from physical exploration and 
scintigraphic findings. The latter have 37.5% sensitivity for detection of 
dystrophic calcification in soft tissues and 43.8% in bony protrusions, 
and are suitable for detection in costal arches.

Conclusions: Dermatological exploration and scintigraphy are comple-
mentary tools for detecting dystrophic calcification.
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Dystrophic calcification is a chronic condition 
characterized by buildup of crystals of hydroxy-
apatite or amorphous calcium phosphate1,2 

which appears in previously damaged or devi-
talized skin and soft tissues, even despite normal 
metabolism of calcium and phosphorous.2-4 

Dystrophic calcification is associated with auto-
immune diseases of connective tissue and may 
be a cause of pain and functional disability.1 
The probability of developing dystrophic cal-
cification varies among different autoimmune 
diseases of connective tissue, and is primar-
ily associated with juvenile dermatomyositis 
and progressive systemic sclerosis and CREST 
syndrome,1 with incidence of 30-70%5 and 25-
40%,6 respectively.

Diagnosis of dystrophic calcification can be 
achieved by physical examination with detection 
of petrous subcutaneous nodules, which may 
ulcerate and release whitish matter. However, 
deep deposits or smaller nodules may not be 
detected in a physical examination. Image stud-
ies to detect calcium deposits include: simple 
x-ray,7 computed axial tomography, magnetic 
resonance, and recently Tc99MDP labeled scin-
tigraphy.8

Because there are no studies that analyze the real 
incidence of dystrophic calcification — which 
may be under-diagnosed — determined by 
physical exploration and a radiological method, 
this article seeks to estimate the incidence of 
dystrophic calcification in this group of patients 
and the concordance between the diagnosis of 
dystrophic calcification obtained by physical ex-
ploration and that obtained by bone scintigraphy.

PATIENTS AND METHODS

A comparative, observational, transverse study 
in which patients of one and the other gender, 
between 5 and 17 years of age, with diagnosis 
of juvenile dermatomyositis and progressive sys-

temic sclerosis and CREST syndrome attended in 
the service over a two-year period were included. 
All the patients underwent a complete physical 
exploration — by a trained dermatologist — in 
search of sites and extent of dystrophic calcifica-
tion, and a clinical and image file was created for 
each one. Bone scintigraphies of all the subjects 
were taken in search of dystrophic calcifications. 
The findings observed in the physical exploration 
and scintigraphies were recorded in compara-
tive diagrams depending on the anatomic sites 
affected. Each anatomic segment was divided in 
sections to determine not only the presence or 
absence of calcinosis, but also its localization 
and extent by both diagnostic methods, to com-
pare the differences in findings between the two.

The study was approved by the National Institute 
of Pediatrics Research and Ethics Committees, 
and in all cases, an informed consent form was 
signed, and when required an assent form (in 
patients over 12 years of age).

The statistical analysis included Fisher’s exact 
test to evaluate the association between the two 
diagnostic methods, the Kappa test to evaluate 
the level of concordance between the two diag-
nostic methods, and an analysis of distribution 
by group of the extent of calcinosis cutis with 
both diagnostic methods. We also estimated 
the sensitivity and specificity of scintigraphy for 
detecting dystrophic calcification in soft tissues, 
bony protrusions, costal arches, and vertebrae.

RESULTS

Twenty patients were included, 17 with juvenile 
dermatomyositis, 2 with progressive systemic 
sclerosis, and 1 with superimposition of juvenile

dermatomyositis and progressive systemic sclero-
sis. The overall incidence of calcinosis (findings 
from the physical exploration combined with 
those from scintigraphy) was 80%; that of calci-
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nosis identified by physical exploration was also 
80%, and by scintigraphy 45%.

Dystrophic calcification was detected by der-
matologic physical exploration in 16 patients: 
13 with juvenile dermatomyositis, two with 
progressive systemic sclerosis, and one with 
superimposition (Table 1). Calcinosis was local-
ized in 3 cases, disseminated in 10, and severe 
and disabling in 3 patients (Table 2). Scintigraphy 
showed calcinosis in only 9 patients, report-
ing normal findings in a patient with localized 
calcinosis and in 4 patients with disseminated 
calcinosis (Table 2). No association was found 
between the findings of the physical exploration 
and scintigraphic findings (p=0.852).

The localization of dystrophic calcification in 
the 9 cases in which it was confirmed by both 
methods did not show concordance in 8 and 

showed only partial concordance in one of them 
(kappa = 0.0384) (Table 2).

No correlation was found between the extent of 
calcinosis cutis determined by physical exploration 
and scintigraphic findings (p = 0.27) (Figure 1).

If detecting dystrophic calcification by physical 
exploration is the reference pattern, scintigraphy 
has 37.5% sensitivity (0% specificity) for detec-
tion in soft tissues and 43.8% (0% specificity) 
for detection in bony protrusions, and is suitable 
for detecting dystrophic calcification in costal 
arches and vertebral bodies that are not found 
by physical exploration.

ANALYSIS

Dystrophic calcification is observed in 30 to 
70% of patients with juvenile dermatomyositis5 

Table 1. General characteristics of subjects
 

n Gender Age at time of inclu-
sion in the study

Diagnosis Age of onset of disease Dystrophic 
calcification*

Age of onset of 
calcinosis

1 F 17 years JDM/PSS 14 years Yes 15 years
2 F 15 years JDM 11 years Yes 11 years
3 F 11 years JDM 8 years Yes 8 years
4 F 13 years PSS 10 years Yes 10 years
5 F 10 years JDM 7 years Yes 10 years
6 F 5 years JDM 2 years Yes 8 years
7 F 9 years JDM 8 years No N.A.
8 F 8 years JDM 5 years No N.A.
9 F 9 years JDM 6 years Yes 8 years

10 F 8 years JDM 4 years Yes 7 years
11 M 5 years JDM 3 years Yes 5 years
12 F 14 years JDM 8 years Yes 8 years
13 F 8 years JDM 5 years Yes 7 years
14 F 11 years JDM 8 years Yes 10 years
15 M 5 years JDM 3 years No N.A.
16 F 6 years PSS 4 years Yes 5 years
17 F 12 years JDM 4 years Yes Unknown
18 F 12 years JDM 11 years No 11 years
19 F 16 years JDM 10 years Yes 11 years
20 F 7 years PSS 6 years Yes 6 years

* Determined by physical exploration 
JDM = Juvenile dermatomyositis; PSS = Progressive systemic sclerosis.
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Table 2. Findings of physical exploration and bone scintigraphy

n Physical exploration Bone scintigraphy

1 Calcinosis disseminated to all bodily segments, from 
millimetric neoformations to others measuring several 
centimeters, with discharge of whitish matter

Increased bone metabolic activity in the knees and left 
ankle, focal areas of abnormal uptake in soft tissues of both 
hands, and in the left hemithorax at the level of the first, 
sixth, and seventh costal arches

2 Calcinosis disseminated to: trunk, abdomen, iliac crests, 
elbows, fingers, upper third of thighs, knees and anterior 
face of legs

Several areas of nodular hyper-uptake in the left shoulder 
and underarm, on the fourth and fifth rib on the left side 
and third rib on the right side. 

3 Calcinosis in the left elbow Normal
4 Calcinosis in elbows, knees, and fingers of the left hand Increased osteogenic activity in the right coxofemoral joint

5 Calcinosis in helix of the right ear Normal
6 Calcinosis in malar regions, mandibular branches, left 

elbow and left finger 
Normal

7 No calcinosis Normal
8 No calcinosis Normal
9 Calcinosis in right elbow and knee Normal

10 Calcinosis in right palm, elbows, and knees. Two areas of abnormal concentration of the radiopharma-
ceutical in soft tissues, one above the left iliac crest and the 
other in the soft tissues of the upper third of the right leg.

11 Calcinosis in the back of hands and elbows Incipient lesion in L-3
12 Calcinosis in fingers of the right hand, second and third 

fingers of the left hand, and both knees
Increased bone metabolic activity in the left temporomandi-
bular joint, in the costochondral joints of the bilateral costal 
arches, ischiopubic ramus, ankles, and sacroiliac joints.

13 Calcinosis in elbows, metacarpophalangeal joints, and 
region of iliac crests

Osteogenic hyperactivity in the right proximal femoral 
region, last anterior costal arches on the right side, and 
tibial diaphysis of the left side.

14 Calcinosis affecting both legs, with predominance in the 
left pretibial region.

Normal

15 No calcinosis Normal
16 Diffuse calcinosis with millimetric neoformations in the 

left arm and both thighs
Increased bone metabolic activity in the costochondral 
joints of the bilateral costal arches

17 Calcinosis in metacarpophalangeal joints Normal
18 No calcinosis Normal
19 Calcinosis in elbows, forearms, knees, popliteal fossas, 

posterior trunk, posterosuperior third of legs, glutei and 
perianal region

Hyper-uptake in large joints 

20 Millimetric calcinosis in left elbow and abdomen Normal

and in 25 to 40% of patients with progressive 
systemic sclerosis.6 In our cases we found a 
very high incidence of dystrophic calcifica-
tion, of even 80% with the combination of 
both diagnostic methods. The reasons for such 

a high incidence may be that all the investiga-
tors were sensitized to search for it and that, in 
fact, dystrophic calcification is under-reported 
because it is considered irrelevant to establish 
therapeutic considerations.
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Figure 1. Schematic and comparative representation 
(clinical findings and bone scintigraphy) of sites affec-
ted by dystrophic calcification in 16 patients.

In general terms, dystrophic calcification appears 
between 1 and 3 years after the onset of juvenile 
dermatomyositis or progressive systemic scle-
rosis/CREST, although in some cases onset may 
be delayed for up to 20 years. On the one hand, 
detection is important because dystrophic cal-
cification is associated with delays in diagnosis 
and in starting treatment for autoimmune dis-
ease.9,10 On the other hand, because the natural 
evolution of dystrophic calcification is variable 
and unpredictable, and may be associated with 

numerous sequelae, detection is important to 
choose treatment for the underlying autoimmune 
disease, and for dystrophic calcification itself, 
before it causes greater morbidity.8

Dystrophic calcification can be detected by 
physical exploration, although there are various 
image studies that help evidence calcium depos-
its, as has been described by Nunley and Jones:8 
conventional x-ray, computed axial tomography, 
magnetic resonance, and bone scintigraphy.

Image studies with conventional x-ray can iden-
tify the pattern of soft tissue calcification and aid 
in diagnosing dystrophic calcification. Blane et 
al.11 classified radiographic findings of dystrophic 
calcification in patients with juvenile dermato-
myositis in four patterns: superficial plates or 
nodules on skin and soft tissues; deep nodular 
deposits extending to muscles; deposits along 
the fascial planes of muscles and tendons, and 
firm deposits covering the entire bodily surface 
(exoskeleton).

However, to detect calcification in deeper soft 
tissues, CAT is considered more sensitive and 
specific than conventional x-ray. CAT has the 
added advantage of demarcating ossifying le-
sions and the calcification plane.8,12 In the case 
of magnetic resonance, its usefulness is limited 
in the presence of already calcified structures; 
however, the images obtained may be useful in 
detecting edema or inflammation of skin, soft 
tissues, or fascia before dystrophic calcification 
appears.8,13,14

In the case of scintigraphy labeled with com-
pounds of radioactive phosphate, several 
authors have shown that abnormal distribution 
of radioactive labeling is useful for initial evalu-
ation and monitoring the severity and extent of 
dystrophic calcification associated with various 
autoimmune diseases, in particular in patients 
with juvenile dermatomyositis.14-18
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In our series of patients, it is noteworthy that the 
bone scintigraphy detected dystrophic calcifica-
tion in only 56% of cases in which its existence 
was clinically proven. In addition to the absence 
of association between clinical and image find-
ings, there was a marked lack of concordance 
between localization and extent of dystrophic 
calcification determined by physical exploration 
and that identified by scintigraphy. In fact, in only 
1 of 9 cases with positive findings in both diag-
nostic methods was there partial concordance 
with regard to the localization of lesions.

Consequently, in the case of dystrophic calcifica-
tion associated with juvenile dermatomyositis, 
progressive systemic sclerosis, and CREST, rather 
than considering dermatologic physical explo-
ration superior to scintigraphy, we conclude 
that the two diagnostic methods are, in fact, 
complementary. It is noteworthy that each one 
has a different usefulness in detecting dystrophic 
calcification at certain anatomic sites.

In the case of dermatologic exploration, the sites 
where calcifications are detected most frequently 
and easily are bony protrusions and soft tissues. 
Scintigraphy is better in detecting dystrophic 
calcification in short bones, such as costal 
arches and vertebral bodies. Therefore, applying 
both methods jointly, as complementary tools, 
may enhance the sensitivity and specificity of 
diagnosis of dystrophic calcification associated 
with autoimmune diseases of connective tissue, 
such as juvenile dermatomyositis, progressive 
systemic sclerosis, and CREST.

This study was conducted with the aid of funds 
obtained in CONCAYT Sectoral Funds call 
S0008-2008-1 under application number 87204.
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