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Chemical Qualitative Analysis of Urinary Calculi

Jae Sik Kim - Bong Suk Shim
Department of Urology, College of Medicine, Ewha Womans University

Objectives : Chemical constituent of urinary stone is important for the management and the
prevention of recurrence. We performed chemical analysis of the urinary stone and investigated
its chemical constituent.

Methods : From January 2003 to December 2005, stone fragments were collected after extra-
corporeal shock wave lithotripsy (ESWL, n=43), or removal by endoscopic procedure such as
ureteroscopy (URS, n=93) and open surgical procedure such as cystolithotomy (n=8). So we
had stone fragments from 144 patients totally.

Results : 80 stone fragments were collected from male (55.6%) . 64 stones from female (44.4%) ,
and male to female ratio was 1.25 : 1. The mean age between males (mean age ; 47.2 years old)
and females (mean age ; 47.9 years old) was not different. The most frequently found location of
urinary stones was ureter (91.0%) . Of 144 patients in urine analysis, 54 had pyuria (37.5%). The
most frequently found constituent in stone fragments was that of calcium (n=119 ; 82.6%) . The
2nd constituent was phosphate (n=82 ; 56.9%) . The 3" was uric acid (n=33 ; 22.9%) . The other
constituents were ammonium (n=24 ; 16.6%), carbonate (n=18 ; 12.5%), magnesium{(n=11 ;
7.6%) . oxalate (n=3 ; 2.1%). Struvite stone (MAP stone ; magnesium+ammonium+ phosphate)
were found in 5 patients (3.5%) . All of 5 patients having strivite stone had pyuria (100%).

Conclusions : Calcium is the most common chemical constituent in urinary stone. Urinary
infection was complication in 100% of patients with MAP stones.

KEY WORDS : Chemical analysis - Urinary calculi.
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Table 1. Chemical compositions of reagents
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Reagents Chemical compositions
Magnesium p-nitrobenzenzenazoresorcinol 0.05g/0.01M NaOH 1L
Calcium Calcerin 0.25g/0.25M KOH 1L
Cystine Sod. nitroferricyanide 44g/D.W 1L
Cyanlde Sod. cyanide 50g/2M NaOH 1L
Uric acid Neocuproine 0.68g, copper sulfate 0.21g/0.38M acetic acid 1L
Ammonia Mercuric lodide 200g, Potassium lodine 100g/D.W. 1L
Oxadlate Manganese dioxide 5¢g
Phosphate Ammonium molybdate 44g

Table 2. Methods of chemical analysis of stone

Constituent of stone

Method of mixing

Positive sign

Carbonate Stone+1.65M HCLS500 s.L Bubble formation
Ammonia Stone+50 «L NaOH+50 1L NH4 reagent Orange-brown color
Calcium Stone+50 L NaOH+100 pL calcium reagent Yellow color
Magnesium Stone+50 uL NaOH+250 x«L magnesium reagent Blue color
Phosphate Stone+100 2L phosphate reagent Bubble formation
Urle acld Stone+50 1L NaOH+50 L uric acld reagent Yellow color
Oxalate Stone+50 L oxalate reagent+100 L 5% HCL Bubble formation
Cystine Stone-+50 1L NaOH+100 1L cyanide reagent — Red violet color

5min later — +80 it cystine reagent
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Fig. 1. The results of analysis of urinary sfone ; calcium is
the most plentiful consfituent.
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Fig. 2. Difference of constituents of urinary stone be-
stween male and female
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