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a  b s  t r a  c t

Pulmonary alveolar microlithiasis is an uncommon disease of unknown etiology, and is

characterized by the presence of multiple sub-pleural and intra-alveolar microcalcifications.

We  present the case of a patient with rheumatoid arthritis and chronic renal disease, but

with  no respiratory symptoms.
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r  e  s u  m e  n

La microlitiasis pulmonar alveolar es una  enfermedad infrecuente, de etiología desconocida,

caracterizada por la presencia de múltiples microcalcificaciones intraalveolares y  subpleu-

rales. Presentamos el  caso de  un paciente asintomático respiratorio, con historia clínica de

artritis  reumatoide y  enfermedad renal crónica.
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Introduction

Pulmonary alveolar microlithiasis (PAM) is a rare entity
characterized by the presence of microscopic granules of cal-
cium phosphate at the alveolar level, known as microliths
or calcospherites.1–4 Epidemiologically, the number of cases
described in the world varies according to the bibliographic
references, although not exceeding 600 cases,1 with no spe-
cific geographic predilection, being reported cases in  all
continents.5–8 It is most frequently observed in Europe and
Asia, being Japan,8 Turkey9,10 and Italy11,12 the  countries with
the largest number of cases.

It is considered a  systemic disease13 and two forms of pre-
sentation have been described, the first is of familial character
in up to 50% of cases14 and the  second is of sporadic character,
having no direct relationship with the family members.15

The incidence according to the gender is variable, although
in some case series is  reported to be  2:1, female: male, with a
predominance of familial occurrence,16 other series make ref-
erence to a higher proportion in men, being most of sporadic
occurrence, as in the  cases in which chest X-rays are taken
routinely to  meet job requirements or to join the army.8,12 The
age of presentation is not defined, since cases are reported in
all ages,16 most of them being described between the second
and fifth decades of life.5,8,17

In Colombia are known 6  cases which can be tracked and
referenced by different databases (including this one), with a
predominantly familial presentation.18–21

Case  presentation

It is a 44-year-old man, who consulted the Emergency Depart-
ment of the hospital because a clinical picture of 6 days
of evolution, consisting of heartburn epigastric pain, asso-
ciated with nausea and non-quantified fever. He reported
a history of rheumatoid arthritis diagnosed 15  years ear-
lier, right nephrectomy due to pyelonephritis, chronic use of
nonsteroidal anti-inflammatory drugs, and secondary chronic
kidney disease; he denied that he was  taking glucocorticoids;
and within the family medical history he manifested the pres-
ence of lung disease in a brother (later specified as  PAM).
Smoking of 3.5 packages/year. He referred not having had
respiratory symptoms such as  cough of dyspnea, and neither
the presence of pollakiuria. He denied having joint inflamma-
tion or morning stiffness, and occasionally he had pain in the
second metacarpophalangeal joint of the right hand.

On admission the patient was  afebrile, dehydrated, with
the following vital signs: blood pressure 120/75 mmHg, heart
rate 90 beats per  minute, respiratory rate 18 breaths per
minute, weight 47.5 kg, height 1.62 m, body mass index
18.1 kg/m2. Arterial oxygen saturation of 91%, with an inspired
fraction of oxygen of 0.21. On the  general physical exam-
ination, added lung sounds were not found at pulmonary
auscultation; abdomen soft, with no signs of peritoneal
irritation. There was  not found joint swelling or pain,
hands with swan-neck deformities and ulnar deviation. No
other remarkable alterations. Normal electrocardiogram. The
hemogram showed anemia with normal corpuscular volumes,

discrete leukocytosis at the expense of neutrophils and mild
thrombocytosis. The blood urea nitrogen and the serum
creatinine were elevated, urinalysis with presence of leukocy-
turia, hematuria, and positive nitrites in  addition to  granular
casts. The chest radiography revealed the presence of diffuse
micronodular opacities in both lung fields, and numerous cal-
cifications of the size of “grains of sand” were observed on the
high resolution computed tomography of the chest.

Miliary tuberculosis was considered as a  diagnostic prob-
ability, and therefore, antituberculous treatment was started;
the patient evolves without changes in his condition, improve-
ment in urinary symptoms with the initiation of parenteral
antibiotic therapy and improvement of the  abdominal pain,
without deterioration of his respiratory pattern. The patient
is  assessed by the  service of Pulmonology, which considers
that due to the findings in the chest radiography and tomogra-
phy, it is appropriate to continue the antituberculous therapy
and schedule a  fibrobronchoscopy. Subsequently was  assessed
by the Nephrology service, which considered to follow-up the
patient for possible initiation of hemodialysis.

Other studies showed a rheumatoid factor of 495 U/ml by
nephelometry; levels of folic acid, serum iron, transferrin,
intact parathyroid hormone, serology, ELISA HIV, and serology
for hepatitis B and C were reported as negative and nor-
mal. The transthoracic echocardiogram showed a preserved
ejection fraction of 65%, mild diastolic dysfunction and mild
pulmonary hypertension.

It was  performed a fibrobronchoscopy, in which normal
lobar and segmental divisions were found, a bronchoalveolar
lavage of the left anterior basal segment was carried out, and
a  transbronchial biopsy was taken; the result of the broncho-
alveolar lavage showed scarce polymorphonuclear leukocytes
per field, the direct examination with potassium hydroxide
and the Ziehl–Neelsen stain were negative, the determination
of adenosine deaminase and the cultures were also negative.
The patient evolves favorably without dyspnea, with resolu-
tion of the  abdominal pain, and with adequate tolerance of
the antituberculous treatment, and it was decided to discharge
him with an  order to continue the antituberculous therapy on
an outpatient basis and to  attend the outpatient clinic for a
control with the pathology report. The patient was assessed
in the outpatient clinic of Pulmonology, were the  medical his-
tory was expanded with his family members, mentioning that
the brother was diagnosed with PAM 4 years earlier, with  a
pathology report suggesting the presence of PAM, due to the
finding of spherical and lamellar calcifications, without identi-
fying granulomas or malignancies in the revised material. For
this reason it was decided to discontinue the antituberculous
therapy and to continue periodical controls by Pulmonology
and Nephrology. The biopsy was reviewed by the Service of
Pathology of the Simon Bolívar University Hospital of third
level, as well as by the National Institute of Health (Instituto

Nacional de Salud) confirming the diagnosis of PAM.

Discussion

The PAM was first described macroscopically by Malpighi in
1686.2 Subsequently, in 1856, Friederich is  who describes sev-
eral forms of amylaceous bodies in the lung, which suggested
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to be within the alveoli, similar to those of the prostate.3,22

In 1918, Harbitz provides the  histopathological findings and
Schildknecht (1932) the  radiological findings.1 But Ludwig
Puhr is who in 1933, coins the term mikrolithiasis alveolaris

pulmonum,3,13,23 as it is  currently known.
In 1947 Mariani et al., are the  first to make a complete

description of the  disease, from the clinical, functional and
radiological viewpoints,1,2 without making any mention of the
infectious component.14,24

It has been observed a hereditary component, predom-
inantly an autosomal recessive disorder,5 being recognized
the mutation in the SLC34A2 gene that encodes a  NaPi-II
cotransporter; this transporter is a  membrane protein which
is expressed predominantly in the lungs and the mammary
glands of the mammals, less recognized in the  bowel, the
kidney and the prostate, being the unique phosphate car-
rier, expressed in the type II pneumocytes. It is well known
that when the pulmonary surfactant is degraded or recycled,
phosphates that are product of the  metabolism of phospho-
lipids remain in  the alveolar space, and when the mutation
on the carrier protein is  present, the  elimination of these
phosphates can be reduced, with the consequent formation
of microliths.25–29

Within its etiology, it has been attempted to associate
it with expositional components,18,30,31 specifically with the
consumption of snuff in Thailand, which is a  mixture of dry
tobacco, oriental gum and artisanal ingredients containing
high concentrations of calcium carbonates and phosphates.32

At the time of diagnosis more  than half of the patients are
asymptomatic and the pulmonary findings are fortuitously.33

The course of the disease is slow and progressive. As the dis-
ease progresses, the symptoms begin, mainly the dyspnea.12

The cough does not appear to be a common complaint in the
majority of  the patients, although in some of them it may
be persistent.34 In addition, asthenia, chest pain, palpitations
and weight loss are described,35 occasionally, cyanosis and
digital clubbing are the first clinical signs.1 Expulsion of micro-
calculi and hemoptysis have been also described.20,36 Since
most of the literature is of case reports, the normal course of
the disease is unknown, assuming a  chronic course, without
fulminant presentations, but with rapid progressions, espe-
cially in children; the most common in the majority of cases is
that there is a  poor correlation between the symptoms and the
radiological findings.12,37 Although these complications are
rare, within the spectrum of the  disease are described other
organs involved,8 among which are the testicles (testicular
microlithiasis) with subsequent azoospermia, in  addition to
commitment of the sympathetic nervous system38,39 and
nephrocalcinosis.40,41 Other sites even less frequent are the
epididymis, the seminal vesicles and the prostate.2,42 There
are single reports of commitment of the  pericardium and
hypertrophic osteoarthropathy.2,43 No effective medical ther-
apy is currently known, in the majority of cases the disease
follows its natural course and it is  considered that the patient
can be asymptomatic for decades, the progression of the dis-
ease after diagnosis is  slow. Without exception, all untreated
patients have fatal outcomes secondary to cardiac or respira-
tory failure.1

There are different means to make the diagnosis; the sim-
plest is the direct study of the sputum, specifically looking

Fig. 1 – Chest X-ray with sand particles in both lung fields.

for microliths, although its diagnostic performance is limited
(Figs. 1–4).1,3

The majority of tests (creatinine, urea nitrogen, glycemia,
urinalysis) may  be found normal, polyglobulia is occasion-
ally found in the blood count.5,8 The serum levels of calcium,
magnesium and intact parathyroid hormone are normal,17

although there have been described patients with hypercal-
cemia (a rare situation). Elevations of the serum levels of the
pulmonary surfactant proteins A  and D  have been reported
recently, being considered that they could become a  tool for
the follow up of the patients.8

Among the diagnostic tests, it must be  done first a chest
X-ray, which usually shows bilateral micronodular calcifica-
tions, linear reticular opacities and uniformity in the size
of the microliths distributed throughout the bronchial tree.
The above findings have been described as “sandstorm”44 or
“snowstorm”,45 which predominate in the  basal and medial
areas of the lung, with obliteration of the cardiac and diaphrag-
matic edges.35

Fig. 2 – Lateral chest radiography.
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Fig. 3 – Alveolar microliths.

In the subpleural surfaces are seen deposits, resulting in
a linear opacity that demarcates the pulmonary and medi-
astinal divisions,46 known as black pleural line, which was
described by Felson, and is  considered as  a  visual illusion sec-
ondary to a radiolucent area between the pleural parenchyma
and the ribs.45,47–50 Other typical findings are small apical bul-
lae and honeycomb images, without mention of lymph node
involvement.51

The findings on the chest tomography show bilateral intra-
alveolar calcified nodules,20,35 there also can be seen areas of
high attenuation in ground glass which seem to correspond
to small deposits of microliths (smaller than one millimeter),
with a predilection for the bases and the posterior segments of
the lungs.52 When these areas of ground glass  are associated
with thickening of the septa, they are known as “crazy-
paving” pattern, which is an infrequent presentation.47,51

Other findings observed in advanced stages of the  disease are
the presence of spontaneous pneumothorax,53 and less fre-
quently calcified nodules, subchondral air cysts and confluent
nodules that may  eventually form consolidations in the air
space.20,54

When the pulmonary scintigraphy with technetium 99 is
used, it helps to confirm the calcic nature of the  pulmonary
lesions, with intense diffuse uptake of the radioisotope at the

Fig. 4 – Presence of calcified spherical bodies

(calcospherites).

pulmonary level. It should be clarified that in the early stages
of the disease, a significant uptake of the technetium 99 might
not be found.47,55

When PAM is  suspected in  cases of sporadic presentation
and having abnormal diagnostic images, is necessary the  use
of other diagnostic tests, such as  bronchoscopy and broncho-
alveolar lavage,56,57 with which the  presence of microliths can
be demonstrated, complemented with a  biopsy obtained by
bronchoscopy, especially in pediatric patients. Today is very
rare the use of an  open biopsy, although in some cases it  is
necessary.3,58,59

Regarding the histopathological findings, there are numer-
ous laminated calcospherites, scarce fibrosis of the  alveolar
walls and presence of hemosiderin-laden macrophages. Being
this the report of a large number of cases. The lung
parenchyma, as the disease progresses, degenerates causing
bullae and interstitial fibrosis. Some cases have been described
in  which the calcospherites involve the septal walls, not only
at the level of the  alveolar space, but also at the bronchial
level.3,22

In those cases in which there is a family history of PAM, the
diagnosis is established with the clinical picture and the imag-
ing findings, either lung radiography or  tomography showing
pulmonary infiltrates with sandstorm pattern, micronodular
calcifications along the bronchovascular bundles, thickening
of the  interlobular septa, involving predominantly and sym-
metrically the  lower lobes, without having to subject the
patient to  invasive tests such as  fibrobronchoscopy and bron-
choalveolar lavage.

When the microliths are  analyzed, they look irregular
shaped, rounded and occasionally oval, composed of laminae
with measures that  may range between 0.01 and 0.3 mm,55

which appear to increase in size with age until they occupy
all the alveolar space60 and in  the advanced stages they come
into contact with the walls, which become damaged and then
are replaced by fibrous tissue. The microliths are compounds
of calcium, phosphorus, and low concentrations of iron, zinc,
aluminum and magnesium.1,22,61 They are located at first in
the lower lobes, but over time (20–30 years), they extend to  the
whole lung.

The majority of the patients reported in the literature
exhibit abnormalities in the  pulmonary function tests, pre-
vailing the  reduction of the forced expiratory volume in the
first second and the vital capacity, in  addition to  decreased
functional residual capacity, residual volume and total lung
capacity.3,5,62

PAM has been found to be related to other diseases such
as  tuberculosis (sometimes it is the first suspected diagnosis),
lymphocytic interstitial pneumonitis, pneumonoconiosis and
mitral stenosis.2

There are publications in which different therapeutic
measures have been suggested with the view to removing
the intraalveolar calcospherites. The  first measure that was
suggested was  the use of bronchoalveolar lavage, which did
not reported clinical improvement or significant benefits for
the patients, despite the fact that it was observed that the
fluid obtained had a  sandy appearance.3,24,60 Another measure
has been the use of chelating agents and glucocorticosteroids,
which also delivered unsatisfactory results.63 In advanced
stages, as a measure of symptomatic management it  has been
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proposed the continuous use of oxygen, with positive pres-
sure, with paradoxical results. It  has been described the use
of sodium etidronate, a compound known by inhibiting the
formation of hydroxyapatite, with improvement of the pul-
monary infiltrates,1,3,64 however, none of these measures has
shown results that are strong enough to be established as a
definitive treatment. There is a  case report of 2 patients diag-
nosed at 5 and 9 years of age who  received treatment with
etidronate for 9 and 11 years, respectively, in whom clini-
cal and radiological improvement was  observed. There are
not clear indications for lung transplantation due to the lack
of prognostic indices and to the insidious nature of the dis-
ease, however, it  is the only effective measure and should be
considered when there is  right heart failure or severe respira-
tory failure; to maximize the  chances of success, the patients
should be referred before they present severe right ventricular
dysfunction.1,3,64

This reported case makes reference to a case of PAM,
diagnosed by diagnostic imaging and anatomopathological
studies, which were reviewed by several specialists in the
areas of Pulmonology and Pathology of the city of Bogota.

This diagnosis was clarified, given that the brother of the
patient presented an entity which initially was unknown by
the service, but which it  had been established several years
ago as PAM, after a routine medical checkup. An attempt was
made to access the clinical data of the brother, but it was not
possible; an X-ray of the time when the diagnosis was made,
provided by the same relative, was  recovered.

Once known this information, the  other siblings were
called for an appointment, but it only was  possible to access
the radiograph of the oldest sister, which did not show any
abnormality.
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