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Urinary tract calculi are a universal source of renal pathology. Humans and animals both suffer from the urinary stone problem.
Ammonium magnesium phosphate hexahydrate, also known as struvite, a mineral, is important due to its occurrence as crystallites in
urine and as a type of kidney stone(1,2). Frequent urinary tract infections result in the formation of the struvite calculi known as triple
phosphate stone, infection stone or urase stone.

The calcium and magnesium concentrations were determined by atomic absorption spectroscopy. The nature of calculi is investigated
with FTIR spectroscopy and X-ray diffraction methods. The study also involved people who currently use water from the well (natural
water), especially from rural areas, in regions with mineral water springs, not only people who consumed tap water. The intake of
magnesium and calcium from well or tap water and used in cooking is 10–21% of the total dietary intake for Romanian population. In this
study, the relationship between the incidence of struvite stones, water cations composition and the geological features on the basis of our
study of urolithiasis performed in different county areas in Romania was examined. Seven hundred and nine samples (calculi) were
collected in a period of 3 years (2000–2003) from 26% of urological departments in Romania. From that, 79 samples are magnesium
ammonium phosphate (MAP) calculi. The 60 localities, towns and villages, with well and/or tap water are classified into six groups
according to magnesium–calcium ratio of their tap or well water. In accordance with the geological survey map of Romania, our localities
are from five categories of geological features (sedimentary rock, granite, basalt, limestone and metamorphic rock). There was a sig-
nificant positive correlation between the percentages of infection stones and the magnesium–calcium ratio of dietary water in each locality
(Table 1).

Table 1. Relationship between incidence and infection stones, magnesium–calcium ratio of intake water and geological features

Mg:Ca ratio
in water

Percentage of infection stone (of the mean of all sample)

£5% 5–7% 7–9% 9–13% ‡13%

Number of sample (number and type of geological features)

0.9–1.5 1(S) 2(B) 3(2S), 5(4B)
0.5–0.9 1(S), 2(B), 2(S), 1(B), 1(M) 6(4S), 2(2B)
0.3–0.5 2(2G) 1(S), 2(B), 2(2G) 3(2S), 2(B)
0.1–0.3 1(L) 2(G) 1(S) 2(S), 1(B), 1(G) 1(S), 2(B), 1(G), 1(M)
0.07–0.1 1(G), 1(L) 1(G) 4(2G), 2(2L) 5(4G) 1(G)
<0.07 2 (G), 2(M) 3(2G), 2(2M) 2(2G), 1(M), 1(L)

S, sedimentary rock areas; B, basalt region; M, metamorphic rock areas; G, granite areas; L, limestone areas.

In our previously study(2–4), we showed that magnesium from intake of water can be considered to prevent the formation of calcium-
containing urinary calculi (such as calcium oxalate monohydrate and dihydrate, calcium phosphate, brushite, etc.), because magnesium
have an inhibitory effect on the formation of calcium calculi. From our previous(2–4) and present studies, we show that a high magnesium–
calcium ratio affect the formation of magnesium-containing stones such as magnesium ammonium phosphate (struvite). Therefore, we
examined the relationship between the incidence of struvite stones and dietary water mineral content. The magnesium–calcium ratio of
consumed water was found to correlate positively with the incidence of struvite stones. The tap water magnesium–calcium ratio was high
in regions of basalt and sedimentary rock and was low in granite and limestone areas. The incidence of struvite stones in the regions of
basalt and sedimentary rock was higher than that in the granite and limestone areas. Thus, this study suggested that the incidence of
struvite stones is related to the magnesium–calcium ratio of intake water and to the regional geology.
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