Calcium stones in cystinuria: co-incidence, combined pathology or complications of treatment? 


Background 
Cystinuria is a rare genetic disorder characterised by impaired transport of dibasic amino acids: cystine, ornithine, arginine and lysine. In patients with cystinuria, impaired filtration of cystine in the proximal tubule leads to it being excreted in excess concentrations in the urine. Due to the insolubility of cystine, this manifests clinically as nephrolithiasis, with patients forming cystine stones.  Genetically, cystinuria patients may be classified according to the variants found in SLC3A1 (known as type A) and SLC7A9 (type B) mutations. Analysis of stone composition is recommended in all adults presenting with nephrolithiasis. Although in cystinuria one often finds pure cystine on laboratory testing, calcium containing stones are also possible, either in isolation or in addition to cystine stones. 

Methods
We reviewed a series of patients with known and genetically-proven cystinuria who have been identified to also form calcium stones.

Results
Calcium phosphate and cystine stones were found at different time points in a patient with type BB cystinuria and may have been a consequence of over-alkalinisation of urine. A second patient with type B cystinuria passed stones containing a mixture of calcium phosphate and calcium oxalate and had evidence of nephrocalcinosis, which is likely to be unrelated to cystinuria. A third patient, with type B cystinuria, also formed calcium phosphate stones. A fourth patient, with type B cystinuria, made both calcium phosphate stones and cystine stones.

Conclusion
Cystinuria patients have repeated episodes of nephrolithiasis and it is recognised that cystinuria patients do not always form cystine stones, and may at times produce stones composed of different substances such as calcium phosphate. We describe examples of this in patients with mutations in the SLC7A9 gene. Calcium stone formation may be occurring in such patients because of cystine crystals acting as a nidus for calcium precipitation, due to over alkalinisation of the urine or co-incidentally, given the common nature of calcium stones.


