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Summary
Gitelman syndrome is a tubulopathy of autosomal recessive inheritance which presents with, among
other manifestations, hypomagnesemia and hypocalciuria. We present the case of a woman of 68 years
of age who came for a consultation due to arthritis in the large joints, in the absence of other sympto-
mology. The X-ray study showed deposits of calcium pyrophosphate in the knees, pubic symphysis and
other joints. Blood tests revealed hypomagnesemia and hypocalciuria compatible with Gitelman syndro-
me, which was confirmed following a genetic study.
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Introduction
Gitelman syndrome is a disease transmitted by
recessive autosomal inheritance, and is caused by
mutations in the gene SLC12A3, located in the
16q13 chromosome, which codes for the synthesis
of the Na+-Cl– cotransporter of the distal convolu-
ted tubule1, which produces a defect in the reab-
sorption of sodium. This increase in the loss of
salt, in turn causes a moderate volume depletion
which activates the renin-angiotensin-aldosterone
system2. It is a tubulopathy characterised by hypo-
magnesemia, hypopotassemia with metabolic
alkalosis and hypocalciuria. In most cases it mani-
fests itself in adolescence or in adulthood and
follows a more benign course than what is known
as Bartter syndrome3. Most patients have low or
normal arterial tension and may present with signs
of volume depletion4. Their levels of urinary pros-
taglandin E2 are normal. It is important to empha-
sise that the severity of the symptoms is not rela-
ted to the genotype pattern, nor is there a correla-
tion with the laboratory test results in these
patients. The differential diagnosis should be
carried out with diuretic or laxative abuse and
with patients with chronic emetic syndrome5-6. In
spite of the fact that the association between
Gitelman syndrome and chondrocalcinosis has
already been known for some years, only in rare
cases are chondrocalcinosis and hypomagnesemia
presented together, such as occurred in our
patient, due to the accumulation of calcium pyro-
phosphate crystals in the joints stimulated by the
hypomagnesemia.

Clinical case
A female patient, 68 years of age, with no patho-
logical history of interest, who came for a consul-
tation due to repeated episodes of pain and
inflammation in both knees, attributed until then
to a degenerative process, and which improved
with non-steroidal anti-inflammatories. During the
last two years she also had pain in both wrists and
cervical spine of a mechanical nature. She said she
had not suffered episodes of diarrhoea or vomi-
ting, did not consume diuretics or any other type
of pharmaceutical drugs.  

The examination showed a patient in a gene-
rally good state of health, normohydrated, with
blood pressure of 120/80 mmHg. The rest of the
examination showed pain and flexion/extension
limitation in the right knee with positive meniscal
manoeuvres, without signs of leaking joints. The
hands showed degenerative signs in the distal
interphalangeal joints suggestive of Heberden’s
nodes.

In the analyses, the haemogram and formula
were normal. The biochemical analysis showed
the following results: urea, 37 mg/dl; creatinine,
0.71 mg/dl; glomerular filtrate, >60 mL/min/1.73m;
total calcium, 9.45 mg/dl; inorganic phosphate,
3.51 mg/dl; alkaline phosphatase, 56 U/L;
sodium(Na), 140 mEq/l; potassium (K), 3.4 mEq/l;
TSH, 3.45 mUL; blood PTH, 2.9 pmol/L (1.6-6.9);
25-hydroxicolecalciferol, 30.9 ng/ml (30-100);

bone alkaline phosphatase, 9.7 ug/L; magnesium
(Mg), 0,54 mmol/L (0,66-0,99). In urine at 24
hours: negative proteinuria; calciuria, 69.56 mg
(100-250); phosphaturia, 588.30 mg; Mg, 1.31
mg/dL (1.7-5.7); phosphate in the first urine of the
day, 15.9 mg/dL (40-136). The acute phase reac-
tants, rheumatoid factor, anti-citrullinated antibody
and antinuclear antibodies (ANA, anti-ENA) were
normal or negative.

The X-ray study showed calcification in the
menisci of both knees with additional degenerati-
ve signs (Figure 1), of the pubic symphysis, of
both carpi, in the hyaline coxofemoral cartilage, as
well as in the metatarsophalangeal joint in the big
toe of both feet (Figure 2). 

The nuclear magnetic resonance (NMR) of the
right knee showed severe degenerative signs of
patellofemoral, and internal and external tibiofe-
moral osteoarthritis with degenerative rupture of
both menisci.

A molecular genetic study was requested using
PCR amplification and sequencing of the
SCL112A3 gene, detecting homozygosis of the
c2576T>C(p.L859P) mutation in the exon of this
gene and which confirmed the diagnosis of
Gitelman syndrome. The treatment consisted of
oral supplements of magnesium at variable doses
depending on the results of the monitoring analy-
sis, and 0.5 mg colchicine a day to avoid episodes
of pseudogout which the patent was suffering.

Discussion
Gitelman syndrome was described by this author
in 1966. It is an autosomal recessive hereditary
disease resulting from the mutation in the long
arm of chromosome 16 in which the SLC12A3
gene which codes for the thiazide-sensitive Na-Cl
cotransporter in the distal tubule is affected. Its
incidence is one case in every 40,000 people7.

In most cases the symptoms do not appear
before the age of seven, and the disease is gene-
rally diagnosed during adolescence or adulthood
with very light symptoms,  in some cases even
being asymptomatic, and whose definitive diagno-
sis has to be made through a genetic study, as
with our patient8.

The physiopathology of Gitelman syndrome is
the disturbance of the function of the thiazide-sen-
sitive ClNa cotransporter (TSC) which results in
the tubular reabsorption of chloride and sodium in
the distal nephron, causing a loss of salt and
water, with the consequent hypovolemia. The
reduction in vascular volume activates the renin-
angiotensin system, promoting an increase in the
concentrations of renin and aldosterone. This, in
turn, facilitates in the cortical collector duct an
increase in the reabsorption of sodium in the api-
cal membrane and an activation of the Na+-K+-
ATPase in the basolateral membrane. The increase
in the concentration of aldosterone stimulates the
H+-ATPase in the cortical and medullar collector
ducts, causing an increase in the secretion of H+ in
the apical membrane. At the same time, the uri-
nary secretion of potassium is increased due to the
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increase in the activity in in
the basolateral membrane of
the Na+-K+-ATPase. All this
fosters the appearance of
hypopotassemia alkalosis.
The low intracellular content
of sodium raises the tubular
reabsorption of calcium
through the activation of the
Na+/Ca+ basolateral exchan-
ge, resulting in hypocalciu-
ria. The magnesuria is incre-
ased by activating the
Mg2+/Na+ exchange, given the
existence of a negative tran-
sepithelial potential, which
leads to the appearance of
hypomagnesemia9.

With regard to the renal
function, a reduction in the
renal tubular threshold for
the reabsorption of magne-
sium without affectation of
TmMg2 is confirmed. These
data are compatible with the
fact that most of the filtered
magnesium is reabsorbed in
the thick ascending limb of
the loop of Henle, and that
the distal tubule only reab-
sorbs around 5% of the filte-
red magnesium.  The mecha-
nisms for concentration and
acidification are intact. In the
hydrosaline overload the dis-
tal absorption of chloride
and sodium are reduced10.

The molecular mecha-
nisms which link the hypo-
magnesemia to the chondro-
calcinosis are not fully unders-
tood. While it is known that
magnesium is a cofactor for
many pyrophosphatases, such as alkaline phospha-
tase, which allows, in turn, the conversion of inorga-
nic pyrophosphate into orthophosphate. The mag-
nesium also increases the solubility of the crystals of
calcium pyrophosphate. In states of hypomagnese-
mia this solubility of the calcium pyrophosphatase
is changed, and the precipitation takes place of the
crystals in the joints producing a crisis of pseudo-
gout and also reduces the natural dissolution of
these pyrophosphate crystals11,12.

In Gitelman syndrome the patients are fre-
quently asymptomatic, except for the appearance
of recurrent episodes of muscular weakness and
tetany, which may be accompanied by abdominal
pain, vomiting and fever. The intervals of apparent
health may be very prolonged and the diagnosis is
not usually established until adulthood. However,
almost half of the patients present lesser
symptoms such as an appetite for salt, fatigue,
muscle weakness, general aching, dizziness, noc-
turia and polydipsia6,10.

Our patient had presented different episodes
of pain and inflammation of the joints, especially
in both knees, although due to the fact that secon-
dary evolved osteoarthritis was probably added to
the chondrocalcinosis and degenerative rupture of
both menisci in the right knee, its  association with
Gitelman syndrome was not suspected until low
levels of magnesium in the blood and of calcium
in 24 hour urine were observed, which was sub-
sequently confirmed by the genetic study.

In the treatment of Gitelman syndrome, the
efficacy of the administration of salts of Mg exclu-
sively (preferably MgCl, which compensates for
the loss of both Mg and Cl in the urine) has been
demonstrated, with normalisation of the biochemi-
cal parameters and clinical remission. A correction
of the hypopotassemia is performed occasionally
with the administration of potassium salts. 

Indomethacin or the potassium-sparing diure-
tics (spironolactone or amiloride) are reserved for
the most refractory cases. 

Figure 1. X-ray of the front of both knees. Intraarticular calcification

Figure 2. Plantar plate of the front of both feet. Metacarpophalangeal periar-
ticular calcification
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With the presentation of this case we consider
the determination of levels of magnesium ions in
the blood, as well as calcium and magnesium in
24 hour urine, to be important in all those patients
with chondrocalcinosis and in those in whom
hypomagnesemia is suspected, in order to exclu-
de Gitelman syndrome. 
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