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Introduction: Nephrolithiasis is a complex disease affecting all
age groups globally. As the causative factors for nephrolithiasis
rises significantly, its incidence, prevalence and recurrence
continues to baffle clinicians and patients.

Aim: To study the prevalence of different types of renal stones
extracted by Percutaneous Nephrolithotomy (PCNL) and open
surgical procedures.

Materials and Methods: Renal stones from 50 patients
were retrieved by Percutaneous Nephrolithotomy (PCNL),
Ureterorenoscopy (URS) and open surgical techniques for
qualitative tests for detection of calcium, oxalate, uric acid,
phosphate, ammonium ion, carbonate, cystine and xanthine.

Results: Three patients had stone removed by open surgery
and rest had undergone PCNL. Nine of the stones were pure

of calcium oxalate, 9 were of pure uric acid and 32 were mixed
stones. Forty one stones had calcium. Among the mixed stones,
oxalate was present in 25 samples (39 of total), uric acid was
seen in 17 (25 of total stones), phosphate was present in 23
(23 of total) and carbonate was present in 4 stones (4 of total).
Only 1 patient had triple phosphate stone. 12 were of staghorn
appearance of which 6 were of struvite type, 6 were pure uric
acid and remaining were mixed oxalate-phosphate stones.

Conclusion: Our study, though in a small number of hospital
based patients, found much higher prevalence of uric acid
stones and mixed stones than reported by previous hospital
based studies in north India (oxalate stones~90%, uric acid~1%
and mixed stones~3%). Biochemical analysis of renal stones is
warranted in all cases.
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INTRODUCTION

A heterogeneous distribution of renal stones seen throughout the
world marks certain areas as stone belt. This belt encompasses
Sudan, the Arab Republic of Egypt, Saudi Arabia, the United Arab
Emirates, the Islamic Republic of Iran, Pakistan, India, Myanmar,
Thailand and Indonesia to Philippines [1].

In India, the incidence of renal calculi is comparatively low in the
southern part of country [2] and high prevalence areas include
Maharashtra (7.6%) and Rajasthan [3-5]. Calcium oxalate has been
found as the predominant constituent in nephrolithiasis in India [2,6].

Renal calculus disease (RCD) has been found to have a recurrence
of 26-53% after a decade of follow-up [7-9]. Studies indicate
that primary stone formation is usually associated with one or
more metabolic derangements [10,11]. However, due to lack of
algorithm based evaluation by clinicians, a thorough metabolic
workup is overlooked in these patients [12]. Additionally, metabolic
evaluation followed by selective therapy has shown to decrease
the incidence of formation of new calculi [13,14]. The frequency
and type is variable depending upon different climates [15,16] and
in racial groups [17].

A study done in Saudi Arabia found a strong correlation between
urinary stone colic and both temperature and atmospheric
pressure. The results showed a steady increase in urinary stone
colic in the hot season with a maximum rate in the months of June,
July and August [15]. High temperature promoted stone formation
in men working in steel industry in another study [16]. Soucie et
al., in a large cross-sectional survey of 25,286 U.S. adults in the
United States found that the prevalence of kidney stones was
highest among White people and lowest in Black people. Hispanic
and Asian people had an intermediate prevalence [18].

Knowledge of stone composition of a patient can help in unveiling
aetiology, suggesting most suitable treatment modality and
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predicting chances of recurrence. It can thus improve the patient
management.

Strauss et al., reported in Caucasians that 51% of the subjects
had idiopathic hypercalciuria or hyperuricosuria, while 19.8%
had a systemic disorder producing stones [19]. Pak [10] reported
absorptive hypercalciuria in 55.9%, renal hypercalciuria in 11.8%,
primary hyperparathyroidism in 2.9%, hyperuricosuric calcium
oxalate nephrolithiasis in 8.8% and no metabolic abnormality in
20.6% of their patients.

Hosseini et al., reported from Iran that the most common
abnormality observed was low 24 hour urine volume (58.24%),
followed by hypercalciuria (17.18%) and hyperuricosuria (15.15%)
[11]. These metabolic derangements favours recurrence. Outcome
by treatment modalities like shock wave monotherapy is affected
by stone number, composition and location also [20].

MATERIALS AND METHODS

This cross-sectional study was conducted during a period of
six months from Jan 2013 to June 2013. Renal stones were
retrieved surgically by percutaneous nephrolithotomy (PCNL),
ureterorenoscopy (URS) and open surgeries after informed written
consent from 50 patients coming to outpatient Department of
Urology, Postgraduate Institute of Medical Sciences, Rohtak,
India. Presence of renal stone was indicated by a history of renal
colic, decrease in urine volume or hematuria and confirmed by
ultrasonography, X-ray KUB. Computerized tomography was used
in some radiolucent renal stones. Immobilized patients, patients
with bowel disorders and those on drugs like calcium, antacids
and vitamins were excluded. Past history of any metabolic or
endocrinal disorder was elicited. Dietary history related to non-
vegetarian and food rich in oxalates and calcium, hard water intake,
amount of fluid intake, family history along with anthropometric
measurements were recorded.
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After the surgery, stone was collected in a sterile container without
any preservative and sent directly to Department of Biochemistry
for qualitative analysis. Stone was washed with distilled water three
times to remove any blood stains. Complete drying was done in

100%

hot air oven at 60°C for five hours. Each stone was subjected to
gross examination for size, colour, surface, concentric rings and
consistency. Stone was grounded to fine powder by mortar and
pestle and then qualitative tests for calcium, oxalate, uric acid,
phosphate, ammonium ion, carbonate, cystine and xanthine
were done. Murexide test was done for Uric acid and ammonium
urate. Xanthine does not give murexide test but gives red or
orange colour instead. Hexagonal cystine crystals were searched
microscopically [21]. Oxalate, carbonate and phosphates were
tested by adding dilute HCI on powder of stone and changing
pH by ammonia and acetic acid sequentially. Phosphates, cystine
and oxalates dissolve in dilute HCI, which after alkanization with
ammonia leads to precipitation of oxalates and phosphates.
Oxalates and phosphates are differentiated by acetic acid which
dissolves phosphates. Ammonium molybdate test was done
for phosphates while Nessler’s reagent was used for Ammonia
detection. Calcium was detected with ammonium oxalate and
magnesium with titan yellow [21].

RESULTS

Mean age group of patients was 33.2+9.3 years. The mean
duration from diagnosis of renal stone to evaluation was 12.3 +
12.2 months (range 1-51 month). Seventeen patients gave family
history of renal stone in first-degree relatives. Three patients had
stone removed by open surgery and rest had undergone PCNL.
Out of stones from 50 patients analysed 9 were pure calcium
oxalate (18%), 9 were of pure uric acid (18%) and 32 were mixed
stones (64%) [Table/Fig-1]. The composition of all stones and their
relative occurrences among each other are shown in [Table/Fig-2].
Only 1 patient had triple phosphate stone. Twelve patients had
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m Mixed Stones
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[Table/Fig-1]: Types of renal stones.
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[Table/Fig-2]: Various constituents of stones.
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[Table/Fig-3]: Calcium oxalate stone percentage in various studies.

staghorn stone in appearance of which 6 were of struvite type, 6
had pure uric acid and remaining were mixed oxalate-phosphate
stones.

DISCUSSION

The study was conducted to find the prevalence of uric acid
stones among renal stones extracted by PCNL and open surgical
procedures. We found a higher incidence of uric acid pure stones
(18%) and mixed stones containing uric acid (52.3%) in comparison
to previous studies. Mixed stones were the most prevalent ones
with calcium oxalate as a component in more than 90% of them
[6,22,23] [Table/Fig-3].

A study conducted by Ansari et al., in north India among 1050 renal
stones reported calcium oxalate (n = 977) in 93.04% patients, uric
acid stones (n=10; 0.95%) and rest had mixed pattern stones (n
=29; 2.76%) [6].

Another study done by Rao et al., in Delhi found that 96% of
stones out of 51 stones analysed were calcium oxalate stones [22]
Similarly, Ahlawat et al., and Sharma et al., observed that 97% and
86.1% of stones were composed of calcium oxalate [23,24].

Quantitative analyses of urinary stones by FT-Raman spectroscopy
show that calcium oxalate monohydrate (40%), apatite (30%),
magnesium ammonium phosphate (23%) and uric acid (7%) are
present in all the urinary stone samples. Annamalai University,
Tamil Nadu, India [25].

Studies in western countries have reported different pattern of
stonevariety prevalence. Maaloufetal., found that UAnephrolithiasis
comprises 8-10 % of all kidney stones in the United States, 16%
of stones in Okinawa, Japan, and 25% of stones in certain regions
in Germany [26]. Daudon et al., reported an incidence of 65.98%
calcium oxalate stones in France while Herring et al., showed the
incidence of COM and COD to be 31.4% and 40.9% [27,28].

Pathologies behind uric acid stones can be congenital, acquired
or idiopathic. Recently a gene has been linked to uric acid stone
formation but further studies are required for proving genetic
linkage [29] Low urinary pH, hyperuricosuria and low urinary
volume are the key aetiologic factors held responsible for uric
acid nephrolithiasis. High temperature regions like north India
provide favourable conditions by decreasing urine volume and
pH. Decrease in urine volume (<2 litres/day) increases urinary
saturation of calcium oxalate, calcium phosphate and uric acid
facilitating stone formation [26].

Studies in the past have indicated that increase in Net Acid
Excretion (NAE) and decrease in renal ammonium (NH4+) leads
to increased urinary. This decreased renal ammonium clearance
has been shown to exist in a steady state 24 hour urine sample.
Additionally, an oral ammonium chloride (NH,CL) challenge
amplifies these ammoniogenic defects. However, unfortunately the
detailed underlying mechanisms of increased acid generation, and
the source and nature of responsible organic ions, remains less
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described. One plausible mechanism is the production of organic
acid by intestinal and aerobic metabolism. This may occur in
obese, diabetic and uric acid stone formers due to the differences
in gut microflora [30]. Type Il Diabetics and obese whose numbers
is on exponential increase in India are also more prone for UA
nephrolithiasis.

Indians are different from western population in respect of dietary
habits, climate and genetic makeup. Nutritionally, poor diet that
is low in animal protein, calcium and phosphate, but high in
cereal and is acidogenic [31]. This leads to the formation of urine
with a relatively high content of ammonium and urate ions and,
consequently, to the formation of ammonium acid urate crystals
and stones. Low urine volumes resulting in some areas from poor
drinking water, which causes chronic diarrhea, and in others from
the hot climate and fluid losses through the skin decreases urine
volume [31].

In the literature it has been described that children in India
who consumed a predominant wheat diet (staple food in North
India) have increased uric acid precipitation and saturation thus
predisposing them to stone formation [32].

LIMITATION

This was a cross-sectional observational study and no follow-up
for recurrent stones was done. Although the study was carried out
for 6 months, the sample of this study was limited. Thus, higher
prevalence of UA stones, needs to be researched further. Also,
this study assessed biochemical composition of stones retrieved
by open surgery or PCNL, while smaller stones removed using
other available methods were not assessed.

CONCLUSION

Uric acid nephrolithiasis is more common in north India. Patients
of renal calculi should be investigated for serum uric acid and urine
pH on routine basis. Uric acid stones also recur more frequently
which can be prevented by balancing urine pH, modifying diet and
increasing fluid intake.
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