Ultrasound signs of hypercalciuria in children 
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Background

The homeostasis of calcium is com​plex because the gastrointestinal tract, the bone, and the kidney all affecting to the cal​cium balance. Newly information of renal regulation of calcium is being still discov​ering. Numerous genetic mutations have been identi​fied that are associated with calcium imbalances. A calcium-sensing recep​tor located in the membranes of cells involved in regulating calcium homeostasis has been identified. Such receptors in the thick ascending limb and distal tubule respond directly to changes in plasma calcium and regu​late calcium absorption by these nephron segments. A PTH-related peptide (PTHrP) has been identified in proxi​mal and distal convoluted tubules and cortical collecting ducts. In addition, the regulation of calcium by PTH, calcitonin, and vitamin D has been described. Hypercalciuria is an important, identifiable, and reversible risk factor in stone formation. The foremost and most fundamental step in studying the hypercalciuria is understanding its pathophysiology. Calcium homeostasis involves three target organs and any analysis of hypercalciuria should at least take the three organs into consideration. Pak et al. pioneered this attempt back in 1975 by introducing a tripartite classification of absorptive, resorptive, and renal hypercalciuria. 

Methods and results

To find signs of calcium homeostasis imbalance we investigated patients from nephrology and gastroenterology departments. Study group consisted, in the I group 14 patients with diagnoses of idiopathic hypercalciuria, dismetabolic nephropathy, nephrocalcinosis from nephrology department, in the II group 23 patients with diagnoses Crohn’s disease, chronic constipation, and chronic bowel diseases from gastroenterology department. All patients diagnoses were confirmed by clinical and laboratory criteria. To compare the study groups admitted in the III group 26 healthy children. Performed the investigations such as renal ultrasound, blood and urine mineral analyses and bone mineral density.  Mean age of patients were from 5 months to 16 y.o (11,86±4,18) and the I group from 2 to 15 y.o (8,43± 3,83), II group from 3 to 16 y.o (12,41±3,2), III group from 12 to 14 y.o (13,22±4,75), Sex of children were girl and boy the I group 1,6:1 (1,64±0,497), II group 1,7:1 (1,76±0,437), III group 1,3:1 (1,39±0,49).   Hypercalciuria was discovered in the I group 78% , II group  21%, III group 8%, difference were р=0,012. Hypercalciuria dominated in I group and lower bone mineral density more discovered in patients with Crohn’s disease and chronic constipation.  Lower BMD discovered in I group 21%, in II group 30%, in III group 12%. 

Renal ultrasound signs were in I group 100%, in II group 70%, in III group 15%. Renal ultrasound signs were explored as like a medullar deposits in I group 0,76*±0,11 ; in II group 0,68*±0,10; in III group 0,23*±0,065. Hyperechogenic pyramids were in I group 0,50*±0,066; II group 0,74*±0,057; III group 0,020±0,037. Renal calcinosis in I group 0,71±0,061; II group 0,11±0,057; III group 0,049±0,035.

Collected the anamnesis of birth history, food habits, day fluid intake and urine volume, nephrolitiasis history of families, and type and duration of drug treatments of patients such a steroid hormone, immune modulating agents, calcium, citrate, phosphate binders, diuretics. There are not had clear difference between I to II groups regarding to birth and family histories and life styles.    

Conclusion

Any condition causing a sustained or intermittent hypercalciuria may cause nephrocalcinosis. Development of interstitial medullary nephrocalcinosis will depend upon tubular delivery of calcium and anions (phosphate and oxalate) to the interstitium, as well as prevailing local conditions, including pH, inhibitory proteins and anions. Calcium precipitation is not restricted to the interstitium, but also includes intratubular crystal formation. 

Renal ultrasound is really a procedure that nephrologists should be doing. Awareness of these potential artifacts will result in a more specific sonographic examination and will accurately guide the referring physician toward appropriate patient treatment. 
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