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Abstract
Introduction: Diffuse parenchymal calcifications generally are confined to one organ; when multi-organic, the clinical picture
might be challenging. Deep disturbances in the calcium-controlling hormonal structures have been imputed, with
hypoparathyroidism being one of those. Case Report: We describe the radiological characteristics of diffuse visceral
calcifications detected in an Albanian woman aged 66 years, and admitted following recurrent seizures. Calcified foci were
found bilaterally in the cerebral hemispheres, white matter and cerebellar structures, raising the suspicion of a Fahr syndrome.
However, plain thoracic radiography and abdominal ultrasonography showed diffuse parenchymal calcifications even in the
lung and kidneys. The picture of an iatrogenic hypoparathyroidism with tissue calcifications is rarely seen; when it presents
patients do have some thyroid and parathyroid glands disorder. In our case, a thyroidectomy was performed eight years before
the seizures’ occurrence. The level of PTH was half of the lower normal limit, suggesting the surgical removal of parathyroid
glands being the cause of an apparent hypoparathyroidism. Conclusions: Endocrine control of calcium homeostasis is highly
sophisticated, but rather delicate. Visceral calcifications have a numerous differential diagnosis that needs to be made in
collaboration between the radiologist and the treating clinician. Ad hoc therapies and symptomatic treatment are available; in
our case the treatment with antiepileptics controlled swiftly the frequency of the seizures.
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1. Introduction
Diffuse parenchymal calcifications generally are confined
to one organ; when multi-organic the clinical picture might
be challenging. Deep disturbances in the calcium-controlling
hormonal
structures
have
been
imputed,
with
hypoparathyroidism being one of those.
Calcification and calcified foci might be associated with
dystrophic, tumoral and metabolic processes, mostly
interesting bones, but involving soft tissues as well [1]. As a
pathological process, calcification might suggest an ongoing
inflammatory condition [1].
Strictly speaking, rather than for calcification, we should
use the term of mineralization. In fact, autoptic data from
patients with Fahr’s disease, notorious for its symmetrical
calcifications of basal ganglia, have not found only calcium

in the affected foci. The material consists of an admixture of
calcium, iron and even other metals [2].
If present, calcification or the mineralization is primarily
localized to small and medium-sized vessels; the existence of
symptoms is largely dependent upon the degree of
parenchymal reaction and following damage [2]. The same
authors admit the fact that intracranial mineralization
(calcification) may be so massive, as to be visible on plain
radiographs.
The direct link between previous inflammatory processes,
that eventually entered quiescence, is more obvious in lungs.
Several infectious disorders, especially with a granulomatous
nature, show calcifications. Granulomas are usually calcified,
if not, a neoplastic process cannot be ruled out [1].
Tuberculosis provokes a typical satellite lymphadenopathy
next to its primary complex; this focus will undergo a tardive
calcification
[3].
Pulmonary
toxoplasmosis,
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coccidioidomycosis and histoplasmosis will have an
analogous course. Even non-infectious lung pathologies
might produce calcified foci, such as silicosis or sarcoidosis
that provoke as well calcifications of the mediastinal lymph
nodes [3, 4].
Albeit the pathophysiology of calcium depositing,
calcifications and calcinosis remains unclear, local
circulatory disturbances such as regional ischemia might be a
precipitating event [5]. Once deposited, the removal is an
extreme challenge, and with the actual proposed therapeutic
options, might be impossible even if calcified foci will be
easily accessible, such as in skin or periarticular territories [6,
7]. Due to the fact that calcium balance in the living
organisms is a highly delicate one with several actors, not
only hormonal in nature, playing a role in it, logically the
search for potential triggers of calcifications will expand to
phosphorus metabolism as well. As long as calcifications
have been found even in absence of laboratory findings of
hypo – or – hypercalcemia, both ions (Calcium and
Phosphorus) are imputed mutually when such deposits occur.
A product of the plasmatic concentration of calcium
multiplied per the concentration of phosphorus (i.e. [Calcium]
X [Phosphorus]) exceeding 70 mg2/dL2 is associated with a
high risk for metastatic calcification in joints, soft tissue,
kidney, brain, lung and arteries [8]. Thus, parameters
measured separately (normal serum calcium ranges from 8.4
– 10.4 mg/dL and normal serum phosphorus ranges from 3.4
– 6.2 mg/dL) can be insufficient to predict the risk of
calcifications [8]. Of course, these normal ranges may be
slightly different within laboratories, depending on the
methodology used.
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A computerized tomography of the head detected diffuse
bilateral, almost symmetrical, calcifications of hemispheric
white matter and subcortical areas, including corona radiata,
of the basal ganglia, and of the cerebellum (Figures 1, 2, 3).

Figure 2. Bilateral calcifications of the basal ganglia.

Figure 3. Bilateral calcifications of the cerebellum.

2. Case Report
A 66 year old Caucasian woman was admitted in our
District Hospital due to three episodes of seizures during the
last five days. Two weeks before she had another admission
in rheumatology due to diffuse arthritic pain and lumbago. In
the history she referred a thyroidectomy eight years before,
afterwards continuously under treatment with Letrox ®
(Levothyroxine) as a hormone replacement therapy.

A thorough laboratory control suggested no changes in the
electrolytes (calcium level 5.9 mg/dL; phosphorus 4.7 mg/dL)
but an otherwise low level of parathormone was detected
with 8.9 pg/mL, (our normal values range 15-62 pg/mL). An
increased velocity of erythrosedimentation (55 mm/first hour;
normal range < 20 mm/first hour) was the only other altered
laboratory parameter.
The diagnostic check-up was completed with a plain
thoracic radiography, and abdominal ultrasonography.
Diffuse calcified foci were seen both inside the lungs and the
abdominal viscera [gall bladder, kidneys] (Figures 4-5).

Figure 1. Symmetrical calcifications of the white matter in both cerebral
hemispheres.

Recently her relatives noted a slowing down of reaction
and everyday living activities, gait hesitancy, confusion and
amnesia. The neurological examination revealed ataxia,
rigidity and hand tremor.

Figure 4. Calcified foci in several lung segments bilaterally.
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This list, as said, cannot be exhaustive; however it includes
even rare diseases, and has only an indicative value. However,
parathyroid glands and their pathology would be logically
first to be accounted for any ectopic calcification, in any part
of the body.
Hypoparathyroidism in all of its variants has been imputed
for
these
medical
occurrences.
Iatrogenic
hypoparathyroidism is almost a synonym of postoperative
hypoparathyroidism, because parathyroid glands might be
inadvertently removed or damaged during a variety of
procedures (Table 2).
Figure 5. Abdominal calcifications as visualized in the echography.

Seizures were promptly controlled under appropriate
peroral antiepileptic therapy (Carbamazepine 200 milligrams
three tablets daily). The patient was discharged five days
after admission under this therapy, in adjunction with
supplements of calcium and vitamin D, and the continuing
treatment with Letrox.
An electroencephalographic and clinical follow-up two
months later showed no electrical or clinical signs of
epileptic activity. Half a year from this admission, no
changes were seen in the brain CT scan with regard to the
calcified focus, and the patient is still actually under
Carbamazepine therapy with the same dosage.

3. Discussion
The differential diagnosis of calcifications in different
body compartments is extremely numerous, and no source
can be considered exhaustive. However, Table 1 summarized
major medical conditions that lead to calcified foci.
Table 1. Differential diagnosis of calcifications according to body
compartments (Modified from 2, 3, 9-16).
Intracerebral
calcifications
Hypoparathyroidism;
Secondary
hypoparathyroidism;
Pseudohypoparathyroidism

Lung and mediastinal
calcification

Abdominal
calcifications

Hyperparathyroidism;
parathyroid carcinoma

Foreign bodies

Hyperparathyroidism

Haemodialysis for
chronic renal failure

Cholelithiasis

Hypothyroidism

Multiple myeloma

Hepatic nodular
hyperplasia

Intoxications (CO, Pb)
Fahr’s syndrome
Hemorrhagic sequelae
Cysticercosis
Neurofibromatosis
Tuberous sclerosis
Cockayne’s syndrome
Mitochondropathies
Down syndrome
Post radiation therapy
Familial microcephaly

Granulomatous
disorders (TBC,
parasitic infections)
Amyloidosis
Pneumoconiosis
Silicosis
Pulmonary alveolar
microlithiasis
Pulmonary
toxoplasmosis
Coccidioidomycosis
Histoplasmosis (tardive
calcifications)

Nephrocalcinosis
Nephrolithiasis
Calculus
Normal foetus
Chronic prostatitis
Neoplasms and
metastasis
Ovarian cyst
Chronic pancreatitis
Endometrioma

Table 2. Main causes of iatrogenic hypoparathyroidism.
Complete or near-complete extirpation of thyroid gland [17]
Intraoperative destruction or vascular compromise of parathyroid tissue
[17]
Radical neck dissection for various cancer types [18]
Extensive removal of parathyroid glands during surgery for
hyperparathyroidism [19]

On the other hand, hypoparathyroidism of non-iatrogenic
nature may be of a congenital nature, and genetic
abnormalities, autoimmune diseases or infiltrative processes
have been imputed [19]. Worth mentioning, however, is the
fact that even the opposite endocrinological situation, namely
hyperparathyroidism, might be an independent factor leading
to brain calcifications or calcinosis [20].
Our patient was a clear case of iatrogenic
hypoparathyroidism, since she had a thyroid surgery in the
life history, and PTH (parathyroid hormone) values were
abnormally low. Initially considered as a Fahr’s syndrome,
we enlarged the diagnostic scope following the uncovering of
diverse calcified foci even in the lungs and in the abdominal
viscera.

4. Conclusions
Once installed, calcifications are practically irremovable
when disparate and inside deep vital structures, therefore the
situation needs a symptomatic treatment. A tight control of
calcium balance and other appropriate measures need to be
taken once the diagnosis is made. Prompt treatment with oral
calcium supplements and an active form of vitamin D can
prevent hypoparathyroidism and its neurologic complications
[21]. As we have already emphasized the vascular theory
importance with regard to calcification of foci, some
experimental data suggest the potential of some agents such
as sodium thiosulfate to prevent the calcification, probably
by enhancing acid-induced urinary calcium loss, or even
through a chelation mechanism [22]. Some proteins have
been found able to prevent calcification in vascular territories,
like osteopontin [23]. However, the role of these agents being
actually experimental or still under scrutiny, little can be
done before imposing radiological images of calcifications,
rather than treating patients symptomatically, as we did.
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