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Calcified Brain Metastases:
Demonstration by Computed
Tomography

Seven patients are reported with calcification in brain metastases. The calcification
was punctate, curvilinear, or amorphous and sometimes closely simulated a hemor-
rhage. The attenuation values were 50-105 Hounsfield units before administration of
contrast material. Although various degrees of contrast enhancement were noted in
the noncalcified parts of the metastases, slight or no enhancement was seen in the
regions of calcification. The primary tumors were: colon (two cases), lung (two cases),
breast (one case), esophagus (one case), and both breast and lung (one case).

Calcification is seen in 9.3% of brain gliomas by conventional radiography
[1]. However, calcification in brain metastases in conventional radiographs has
only been reported in a small number of cases [2, 3]. A total of 136 patients with
brain metastases were studied by Potts and Svare [3]. Although nine showed
histologic evidence of tumor calcification, only two showed calcification on plain
skull radiography. In the series studied by Griffiths [2], 91 patients had metastatic
lesions; one patient with a silent bronchial carcinoma showed calcification in the
brain metastasis. The calcification was described as ‘‘fairly dense and almost
linear.”” A subsequent autopsy confirmed that the calcification was lying in the
necrotic part of the lesion.

Although calcification was only rarely demonstrated by conventional radio-
graphic techniques, it is predictable that, because of its greatly superior contrast
resolution, computed tomography (CT) would demonstrate calcification in metas-
tases more often.

Materials and Methods

The patients reviewed had been studied by CT scanning at New York Hospital during an
8 month period and had a known primary tumor and one or more cerebral metastases. In
seven cases there was evidence of calcification in the metastatic lesions. A solitary lesion
was surgically explored and excised in one case (case 5).

CT was performed on a GE 8800 scanner using 300 mAs and 120 kV. Scans were
obtained before intravenous administration of contrast material and immediately after an
intravenous bolus injection of 100 ml of Conray 60. Follow-up scans were obtained in one
case at 3 and 5 months after the initial scan (fig. 1). In the preenhancement scans showing
hyperdense lesions, the highest density was recorded. The lowest attenuation value within
the hyperdense lesions was also recorded. Similar measurements were made after intra-
venous injection of contrast material. The character of the calcification was also recorded
(table 1).

Results

Seven patients showed calcification, two men and five women. They were 38—
72 years old. Four had supratentorial lesions, three had infratentorial lesions,
and two had supratentorial and infratentorial lesions. The attenuation values were
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TABLE 1: Character of Metastatic Brain Calcifications
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Fig. 1.—Case 1. Metastases from
lung and breast. A, Punctate calcifica-
tion (arrow) in right temporal lobe. B,
Increase in calcification (arrow) 5
months later. C, Contrast enhancement
in area adjacent to calcification.

Site of Primary
Lesion

Type of calcification: Case No

Site of Brain Attenuation VE_IIU?S (H*)

Lesion

Precontrast Postcontrast

Punctate:

1 . . Lung, breast Right temporal 80-105 90-110

2 Lung Multiple supra- and infratentorial 60-70 60-80

6 Breast Multiple supratentorial 70-75 70-80
Curvilinear:

3 E Bert Esophagus Right cerebellum 50-57 70-80

4 Lung Right cerebellum 60-70 70-75
Amorphous:

5 . . o Colon Right frontal 60-65 76-80

7 . ar . Colon Right frontal and parietal 65-71 70-80

* H = Hounsfield units.

Fig. 2.—Case 2. Metastases from lung. A, Three areas in cerebellar
hemispheres show punctate calcification (arrows). B, After injection of con-
trast material, enhancement surrounds areas of calcification.

50-105 Hounsfield units (H) on the precontrast scans. The
regions of calcification showed a minor increase after injec-
tion of contrast material but the adjacent areas showed a
greater degree of enhancement (figs. 2 and 3). The char-
acter of the calcification was punctate, curvilinear, or amor-
phous (table 1).

Fig. 3.—Case 6. Metastases from breast. A, Central punctate calcification
with amorphous, surrounding dense areas in left cerebral hemisphere. B,
Slightly lower section. Enhancement in region of amorphous density.

Discussion

The fact that seven cases of calcified metastases have
been collected during a period of 8 months indicates that
this condition is more common than suggested by the small
number of cases reported in the radiologic literature [2, 3].
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Modern CT is able to demonstrate minor calcification that
would be missed on conventional radiographs. Sometimes
small hemorrhages into metastases may be difficult to dif-
ferentiate from calcification [4, 6]. However, attenuation
values of hemorrhages are usually lower at 35-55 H [7].
Punctate or curvilinear densities are more likely to be cal-
cification, but poorly defined amorphous densities may be
caused by calcification or hemorrhage. Calcification may
remain unchanged or gradually increase in scans repeated
at intervals, while densities caused by hemorrhage usually
disappear after 1-2 weeks. Calcification is usually centrally
situated in a metastatic lesion [3].

The attenuation values were 50-105 H in our series. In
the previous report of calcified breast metastases examined
by CT [5], the attenuation values were 86 H. The presence
of calcification was confirmed histologically in that case.
Because the calcification usually occurs in a region of
necrosis, significant enhancement in this necrotic region is
not seen, but marked enhancement may be seen in the
nonnecrotic part of the metastatic lesion.
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