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ABSTRACT

Background: Urolithiasis is one of the most common urological disorders. Patients with recurrent urinary tract
stones may have underlying metabolic abnormality. The objectives of this study were to determine the gender
and age distribution, and frequency of common urinary metabolic abnormalities in patients with recurrent urinary
tract stones.

Material & Methods: This cross-sectional study was conducted in Department of Urology, Institute of Kidney
Diseases, Peshawar from August 2011 to June 2012. Patients above 13 years presenting with recurrent urinary
tract stones were included. 24-hour urine sample was sent for metabolic abnormalities. Gender, age in years,
and age grouping were demographic while presence of hypercalciuria, hyperoxaluria, hyperuricosuria and hy-
pocitraturia were research variables.

Results: Out of 70 patients, males were 45 (64.3%) and females were 25 (35.7%). Mean age was 29.72+ 8.5
(16-68) years. Hypercalciuria was noted in 34 (48.60%) patients with 20 (28.6%) males and 14 (20.0%) females.
The highest number of patients i.e 21(30.0%) was noted in age group 21-30 years. Hyperuricosuria was noted
in 12 (17.19%) patients. The highest number of patients i.e. nine (12.9%) was noted in age group 21-30 years.
Hyperoxaluria was reported in 16 (22.90%) patients. The highest number of patients i.e. nine (12.9%) was noted
in age group 21-30 years. Hypocitraturia was noted in 22 (31.44%) patients. The highest number i.e. 14 (20.0%)
with hypocitraturia was noted in age group 21-30 years.

Conclusion: Recurrent stone former have high frequency of metabolic abnormalities. Prompt treatment of these
abnormalities will decrease the chances of recurrent stone formation.
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INTRODUCTION

Urolithiasis is one of the most common uro-
logical disorders.! A total of 3-5% of the population
in their lifetime is affected by kidney stones.? It is
more common in men (13%) than women (7%) but
in children both sexes are affected equally.® In the
last 25 years the prevalence of kidney stone disease
has increased in both genders.*

Stones are broadly divided into two types i.e.
Calcium and non calcium calculi (Struvite, uric acid,
cystine, xanthine, indinavir and others). Patients may
be asymptomatic or present with renal colic, hema-
turia, infection, vomiting and renal failure.* Although
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both intrinsic and environmental factors can contrib-
ute to urinary stone formation, the exact cause is still
unclear.” Multiple risk factors predispose patients
to recurrence such as abnormal anatomy, family
history of stone disease, environmental conditions
and metabolic abnormalities such as hypercalciuria
(85%), hyperoxaluria (19%), hypocitraturia (27%),
hyperuricosuria (18%), and a low urinary volume
(56%).5 In majority of the cases of recurrent stones,
thorough evaluation reveals metabolic abnormalities.
If these metabolic abnormalities go untreated, the
stones may recur. The recurrence rate may be as
high as 50% within 5 years of presentation.?

The prevalance of recurrent renal stones may
be decreaed by increased fluid intake, decreased
soft drink intake, balance diet, treating infection,
preventing trauma to the renal system during sur-
gery, and identification and treatment of underlying
metabolic abnormalities.® Patients with recurrent
stones, family history of stones and multiple stone
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former with history of stone passage per urethra
are the candidates for metabolic evaluation. The
patient does not have to be stone free to undergo
a metabolic evaluation. The only pre requisite is the
absence of gross hematuria and renal obstruction.5
Single 24-hour urinalysis is sufficient to assess the
risk of recurrent stones.”

The objectives of this study were to determine
the gender & age distribution, and frequency of
common urinary metabolic abnormalities in patients
with recurrent urinary tract stones.

MATERIAL AND METHODS

This cross-sectional study was carried out in
the Department of Urology and Renal Transplanta-
tion, Institute of Kidney Diseases, Hayatabad Medical
Complex, Peshawar, Pakistan from August 2011 to
June 2012. All patients age above 13 years of either
gender who presented with recurrent urinary tract
stones were included in the study. Recurrent stone
was defined as stone diagnosed by ultrasound or
X-ray KUB six months of self passage or retrieval of
stone by surgery. All pregnant ladies, first time stone
formers and those patients taking antacid, indinavir
or potassium sparing diuretics were excluded from
the study. These conditions are associated with
abnormal level of urinary ions (Ca, uric acid, oxalate
and citrate) and act as confounders.

All the patients were subjected to detailed
history and physical examination followed by routine
investigations. From all patients, a 24-hour urine
sample was collected under strict aseptic condition
in a graduated jar and was sent to hospital laboratory
to identify common metabolic abnormalities of the
urinary tract (hypercalciuria, hyperoxaluria, hyperuri-
cosuria and hypocitraturia). All the above mentioned
investigations were conducted under supervision of
a single experienced pathologist.

Gender, age in years, and age grouping were
demographic while presence of hypercalciuria,
hyperoxaluria, hyperuricosuria and hypocitraturia
were research variables. Age was grouped as; 14-20
years, 21-30 years, 31-40 years, 41-50 years, 51-60
years, and above 60 years.

Data were analyzed using SPSS version
17 (SPSS Inc., Chicago, IL). Mean and SD were

calculated for numerical variables such as age.
Frequencies and percentages were calculated for
categorical variables such as gender and presence
of hypercalciuria, hyperoxaluria, hyperuricosuria and
hypocitraturia.

RESULTS

Out of 70 patients with recurrent stone disease,
males were 45 (64.3%) and females were 25 (35.7%)
with male to female ratio of 1.89:1. Mean age of the
sample was 29.72+ 8.5 (16-68) years. There were
three (4.28%) patients in age group 14-20 years, 46
(65.72%) in 21-30 years, 11 (15.72%) in 31-40 years,
seven (10%) in 41-50 years, zero in 51-60 years, and
three (4.28%) patients in >60 years, with modal age
group of 21-30 years.

Frequency and percentages of all the four
urinary metabolic abnormalities cross-tabulated by
age groups are summarized in Table 1. As some of
the patients have more than one urinary metabolic
abnormalities, hence total is 84 instead of 70 patients.

Hypercalciuria was noted in 34 (48.60%) pa-
tients with 20 (28.6%) males and 14 (20.0%) females.
The highest number of patients i.e 21(30.0%) with
hypercalciuria was noted in age group 21-30 years.

Hyperuricosuria was noted in 12 (17.19%)
patients with seven (10%) males and five (7.1%)
females. The highest number of patients i.e. nine
(12.9%) was noted in age group 21-30 years. No
patient was reported in second and sixth decade.

Hyperoxaluria was reported in 16 (22.90%)
patients with 13 (18.3%) males and three (4.6%)
females. The highest number of patients i.e. nine
(12.9%) was noted in age group 21-30 years.

Hypocitraturia was noted in 22 (31.44%) pa-
tients with equal number i.e. 11(15.7%) of males
and females. The highest number i.e. 14 (20.0%)
with hypocitraturia was noted in age group 21-30
years. Only one (21.4%) was noted both in second
and seventh decade.

DISCUSSION

Recurrent stone formation is associated with
obstruction and infection particularly in patients with

Table 1: Metabolic abnormalities (frequency & percentage-wise) in patients with recurrent urinary tract
stones cross-tabulated by age groups (n=70).

Metabolic 14-20 21-30 31-40 41-50 51-60 >60 Total No.
abnormality years years years years years years (%)

Hypercalciuria 2 (2.86) 21(30.0) 7 (10.0) 3 (4.29) 0 (0.0) 1 (1.43) 34 (48.60)
Hyperuricosuria 0 (0.0) 9 (12.9) 1(1.43) 1 (1.43) 0 (0.0) 1 (1.43) 12 (17.19)
Hyperoxaluria 2 (2.86) 9 (12.9) 2 (2.86) 2 (2.86) 0 (0.0) 1 (1.43) 16 (22.90)
Hypocitraturia 1(1.43) 14 (20.0) 4 (5.72) 2 (2.86) 0 (0.0 1 (1.43) 22 (31.44)
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systemic diseases such as diabetes mellitus.t In
addition stone treatment is costly in term of time and
use of medical resources.® Prevention significantly
reduces recurrence rates so it is important to evalu-
ate metabolically a patient for underlying causes of
stone formation. The assessment of the urinary pat-
tern of promoters and inhibitors of stone formation,
a suitable metabolic evaluation should also focus
on the occurrence of systemic diseases potentially
complicating with secondary nephrolitiasis.°

There are two types of metabolic evaluations
available for stone formers: a limited metabolic eval-
uation and a comprehensive metabolic evaluation. A
limited metabolic evaluation involves the collection
of one or two random 24-hour urine samples. In a
comprehensive metabolic evaluation, the patient
first collects the random 24-hour urine samples and
then goes on a week of a restricted calcium, oxalate,
sodium, and purine diet. After the collection of a
third restricted diet 24-hour urine sample, the patient
undergoes a calcium load test.

In our study hypercalciuria was the most
common metabolic cause of stone formation. Hy-
percalciuria is defined as urinary calcium excretion
greater than 300 mg/d in men and greater than 250
mg/d in women. In a single 24-hour urine collections,
hypercalciuria occured in almost half (48.60%) of the
patients. Brian H'' conducted study on 311 patients;
71 (22.8%) were first-time stone-formers and 240
(77.1%) were recurrent stone-formers. He observed
hypercalciuria in 43.3% patients which were similar
to our result. Similarly Park et al'2 reported hypercal-
ciuria in 35 to 65% of his patients. Mustafa Kirac'
investigated the effects of dietary factors on 24-hour
urine parameters in 108 patients with idiopathic
recurrent calcium oxalate stones. He observed hy-
percalciuria in 38 (35.5%) patients both before and
after the dietary intervention. Although hypercalciuria
can be accompanied by diseases causing a hyper-
calcemic state such as primary hyperparathyroidism,
myeloproliferative disease, vitamin D intoxication, or
Cushing’s syndrome, most hypercalciuria is idiopath-
ic and results from hyper-absorption of calcium in
the intestine or failure of calcium re-absorption in the
renal tubule.™ In addition, hypercalciuria may have
a genetic predisposition, and about half of patients
who have hypercalciuria have a family history of
stone disease.®

Hyperuricosuria, defined as uric acid excretion
greater than 750 mg/d, is associated with calcium
oxalate stones in 20% of patients. It was found in 12
(17.19%) of patients. Our result is supported by the
study of Brian H"" who reported hyperuricosuria in
23.3% patients in recurrent stone formers. Uric acid
is an end product of purine metabolism and serves
as the nucleus of urinary crystallization to induce
the formation of calcium oxalate stones. It is also

responsible for urinary stone formation by reducing
the activity of urinary inhibitors in the urine. Hyperuri-
cosuria is also related to a family history. This relation
can be supported by the fact that the metabolism
and excretion of uric acid may be influenced by
inherited factors and that men with gouty diathesis
are at increased risk of stone formation.'® Curhan et
al'” found increased urinary excretion of uric acid
in a group with a family history of renal stones, but
statistical significance was not reached.

Hyperoxaluria in adults is defined as oxalate
excretion exceeding 40 mg/d. It was found in 16
(22.90%) patients which was slightly lower than that
reported by Brian H'" which was 33.3%. In contrast,
Mustafa Kirac'® reported hyperoxaluria in 84 (77%) of
patients, which was higher than our results. In adults,
hyperoxaluria is usually secondary to increased
oxalate absorption from the gastrointestinal tract.
This condition is frequently found in patients with
inflammatory bowel disease and in patients follow-
ing small bowel bypass surgery for the treatment of
morbid obesity. Hypocitraturia is defined as less than
300 mg/d of urinary citrate excretion. Hypocitraturia
was found in 22 (31.44%) of patients.

CONCLUSION

Recurrent stone former have high frequency of
metabolic abnormalities. Prompt treatment of these
abnormalities will decrease the chances of recurrent
stone formation.
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