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Gitelman syndrome disclosed  
by calcium pyrophosphate deposition disease:  

early diagnosis by ultrasonographic study
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A 43-year old man presented at Early 
Arthritis Clinic for recent onset of 

a mild swelling of the right knee, the re-
mainder of the examination was normal 
and blood testing for inflammation and 
autoimmunity (i.e., erythrocyte sedimen-
tation rate, C-reactive protein, rheumatoid 
factor, anti citrullinated peptide antibodies 
and antinuclear antibodies) were negative. 
Ultrasonography (US) of the involved knee 
revealed synovial hypertrophy with mild 
effusion and diffuse and confluent hyper-
echoic deposits within the femoral carti-
lage layer (A-B); other hyperechogenic 
deposits were highlighted in the menisci as 
well (C). 
The ultrasonographic appearance with 
hyperechoic deposits in the centre of the 
anhecoic hyaline femoral cartilage and 
the calcific deposits in meniscal fibrocar-
tilage supported the suspicion of calcium 
pyrophosphate deposition disease (CPPD) 
(1-3). US pointed out a sub-clinic involve-
ment of others joints, i.e. the left knee, 
ankles and metatarsal-phalangeal joints, 
characterized by the presence of calcifica-
tions of the articular cartilage, synovium, 
periarticular tissue and tendon (E-F), while 
the triangular fibrocartilage of the wrists, 

another typical site of crystal deposits (3), 
appeared normal. Knee arthrocentesis was 
carried out and calcium pyrophosphate 
crystals were observed in the synovial fluid 
by polarizing light microscopy. Since there 
was a polyarticular involvement with a dif-
fuse and confluent hyperechoic deposits in 
cartilage, fibrocartilage of the menisci and 
synovium in a young adult, a metabolic 
disease or familial predisposition was sus-
pected. 
Laboratory analysis revealed hypomag-
nesemia (0.64 mmol/L, n.v. 0.72-1.25 
mmol/L), hypokalemia (3.05 mmol/L, 
n.v. 3.5-5.1 mmol/L) and hypocalciuria 
(0.40 mmol/24 h, n.v. 2.5-7.5 mmol/L) 
and therefore a renal tubulopathy (Gitel-
man’s disease) was suspected. The genetic 
analysis of gene SLC12A3, showing two 
different double mutations, confirmed the 
diagnosis. A treatment with potassium and 
magnesium supplementation was started. 
Gitelman’s syndrome is a rare autosomal-
recessive tubular disorder, secondary to 
loss of function mutation in the Na-Cl co-
transporter located in the apical membrane 
of distal convoluted tubule. The hallmark 
of Gitelman’s syndrome is hypomagnese-
mia and hypocalciuria associated to hy-
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summary
Gitelman’s syndrome is a rare autosomal-recessive tubular disorder characterized by hypomagnesemia and 
hypocalciuria associated to hypokalemia. The clinical spectrum is wide and usually characterized by chronic 
fatigue, cramps, muscle weakness and paresthesiae. We describe a case of a 43 year-old male patient with early 
onset of knee arthritis and no other symptoms. Ultrasound revealed diffuse and confluent hyperechoic deposits 
in cartilage, fibrocartilage of the menisci and synovium and calcium pyrophosphate crystals were observed in 
the synovial fluid of the knee. The concomitant presence of hypomagnesemia, hypocalciuria and hypokalemia 
made clear the diagnosis of Gitelman’s syndrome associated with chondrocalcinosis. 
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Figure 1 - Ultrasonographic examination of the femoral cartilage on longitudinal (A) and transversal view (B) with the 
right knee maximally flexed. In A and B ultrasonography examination reveals the hyperechoic deposits in the center of 
the anechoic hyaline femoral cartilage, due to diffuse deposition of calcium pyrophosphate crystals. Meniscal calcifica-
tion of the right knee as it appears on ultrasonography (C) and corresponding radiograph (D) (white arrow). Transversal 
view of the right Achilles tendon (E) with anisotropic artefact and clear evidence of crystal deposits (curved arrow). (F) 
Synovial hypertrophy with small crystal aggregates (curved arrow) in the second metatarsophalangeal joint of the right 
foot. In (G) and (H) radiographs of the left knee, clinically silent, with calcified enthesopathy of the quadriceps tendon 
(G) and femoral cartilage calcification (H).
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pokalemia. The clinical spectrum is wide 
and is characterized by chronic fatigue, 
cramps, muscle weakness and paresthesi-
ae, nevertheless in our report none of these 
symptoms was present and knee arthritis 
was the only presenting symptom. Some 
authors have described an association be-
tween CPPD and Gitelman’s syndrome 
(4-6). Probably, a key role is played by hy-
pomagnesaemia because magnesium is a 
necessary cofactor for pyrophosphatases, a 
group of enzymes that increase the solubil-
ity of calcium pyrophosphate crystals. 
This case report highlights the ultrasono-
graphic features in different joints of a pa-
tient suffering from CPPD associated with 
Gitelman’s syndrome. 
The widespread calcifications are the main 
and well documented imaging features in 
such condition, but are usually shown and 
described on X-ray (5, 7). 
Nevertheless, as US will be increasingly 
important to differentiate early arthritis (8), 
documenting ultrasonographic features of 
a rare disease, such as CPPD in Gitelman’s 
syndrome, is worthwhile. In conclusion, 
this case report confirms the importance 
of US in the differential diagnosis of early 
arthritides. 
Furthermore, from a clinical point of view, 
rheumatologists should pay attention to 
metabolic disease when widespread calci-
fications of the cartilage, synovium, tendon 
and periarticular tissue are detected. 
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