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ABSTRACT 
 

Aim: To compare the urinary aberrations in renal stone formers with healthy controls . 
Methods: It is case control study carried out at Department of Urology, Nishtar Hospital Multan from  
May 2016 to  November 2016.  Patients with renal stones n-160 were recruited into Group-A and  
Equal number n-160, age matched healthy male volunteers with no evidence of urolithiasis were 
recruited in group-B .  
urine volume). Findings of aberrations were noted. 
Results: Mean age (±S.E.M.) of patients was 41.68±0.70 vs. 39.65±0.76 years in group-A and group-
B respectively. In our study low urine volume was evident in 21(13.1%) cases and 10(6.3%) controls in 
group-A and B respectively. Hypercalciuria was found in 42(26.3%) cases and 23(14.4%) controls in 
group-A and B respectively. Hyperuricosuria was found in 21(13.1%) cases and 19(11.9%) controls in 
group-A and B respectively. Low urine volume and hypercalciuria were significantly more common in 
Group-A compared with group B while hyperuricosuria had no significant difference between group-A 
and B. 
Conclusion: Present study concludes that hypercalciuria was more frequent in cases (26.3%) than 
controls (14.4%) and hyperuricosuria was 13.1% in cases and 11.9% controls. Low urine volume was 
evident in 13.1% cases and 6.3% controls.  
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NTRODUCTION 
 

Urolithiasis is a worldwide problem sparing no 
geographical, cultural or racial groups but in certain 
areas of the world, the incidence of urinary stones is 
much higher. The etiology of urolithiasis is 
multifactorial and is influenced by both genetic and 
environmental factors

1
. Different types of stones 

occur in different parts of the world, and dietary 
factors probably play a part in determining the 
varying patterns

3
. There are different types of urinary 

stones. Calcium Stones, 80% to 85% of all urinary 
stones are composed of calcium salts

4
. Calcium 

oxalate monohydrate (COM) or whewellite and 
calcium oxalate dehydrate (COD) or weddellite are 
the commonest constituents of calcium stones

5
.
 

Cystinuria is an autosomal recessive disorder of 
transmembrane cystine transport manifested in 
intestine and kidney

7
. These stones account for 

about 1% of all urinary stones. Cystinuria can cause 
renal stones in childhood, but the peak of clinical 
expression is in the 2

nd
 and 3

rd
 decades of life. Other 

relatively uncommon stones are Xanthine silicate and 
Iatrogenic stones (composed primarily of 
proteinaceous material and fungus balls).

 
 

 Intrinsic factors of urolithiasis include ethnic, 
racial and familial background. Under all concepts of  
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causation of urinary calculi, heredity plays role. 
People having family history of urolithiasis are high 
risk for developing urinary lithiasis

10
.
 
Cystinuria is a 

prime example of familial transmission of a type of 
urinary lithiasis. Kidney stones occur more frequently 
in men with increasing age

11
. About 3 males are 

affected for every female.  
Geography has an effect on urinary stone 

disease in terms of temperature and humidity. There 
is no doubt in geographic variability in cases of 
urinary  stones

12
. There is noticeable increase in 

urinary calculi in those who live in deserts and 
tropical areas. There is a relationship between 
environmental temperature and seasonal incidence 
of urinary stone disease also. That may be due to 
high temperature, perspiration, change in pH and 
volume of urine .Moreover, increased exposure to 
sunlight during summer causes increased production 
of vitamin D3 and increased urinary calcium 
excretion

13
. This may cause a higher incidence of 

urolithiasis during summer season. This factor has 
more impact on light-skinned people

13
. 

The magnitude of the increased risk may be 
greater in women than in men

14
. Water intake, diet, 

occupation and medications definitely predispose the 
stone formation.  
 

MATERIALS AND METHODS 
 

It is case control study carried out at Department of 
Urology, Nishtar Hospital Multan from May 2016 to  
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November 2016.  Patients with renal stones n-160 
were recruited into Group A and Equal number n-
160, age matched healthy male volunteers with no 
evidence of urolithiasis were recruited in group B .  
 This study was carried out in Department of 
Urology, Nishtar Hospital Multan and was completed  
from 17

th
 May 2016 to 16

th
 November 2016. Using 

the Non probability purposive sampling technique 
,and calculating the Sample size  as p1=25%

10
, 

p2=14%, α=0.05 and power of test 80%, total n-320 
patients were selected. Group A (stone formers)  n-
160 male patients and n-160 in group B (normal 
controls). 

The collected information were analyzed with 
SPSS version 10. Descriptive statistics were used to 
calculate mean and standard deviation for continuous 
variables like age. Frequencies and percentages 
were calculated for categorical variables like gender, 
hypercalciuria, hyperuricosuria and low urine volume. 
Chi-square test was used to compare categorical 
variables (hypercalciuria, hyperuricosuria and low 
urine volume) in Group A and Group B. p-value ≤ 
0.05 was considered statistically significant. Effect 
modifiers like age, duration of disease were 
controlled by stratification and chi-square test was 
applied to see the effect of these on outcome 
variables. 

 

RESULTS 
 

Age distribution is shown in table-1.  Duration of 
disease in patients with renal stone is given in table. 
Table-3 shows the urinary aberration with renal stone 
and health controls.   In table-4 age distribution of 
patients with renal stone and healthy controls in 
relation to outcome is shown. Table-5 shows age 
distribution of both groups. In table-6 age distribution 
of patients with renal stone and healthy controls in 
relation to outcome is shown. In table-7 age 
distribution of patients with renal stone 0 in relation to 
outcome is shown. 
 
Table 1:  Age distribution of both groups 

Age (yrs) Group A (%) Group B (%) 

21-30 16(10%) 28(17.5%) 

31-40 55(34.4%) 56(35.5%) 

41-50 57(35.6%) 47(29.4%) 

51-60 32(20%) 29(18.1%) 

Total 83(100%) 83(100%) 

 
Table 2: Duration of disease in group-A  

Duration Group A  Percentage  

1-10 65 40.6 

11-20 58 36.3 

21-30 31 19.4 

31-40 05 03.1 

41-50 01 00.6 

Table 3: Urinary aberrations in both groups  

Aberrations Group A Group B 

Low urine volume  21(13.1%) 10(06.3%) 

Hypercalciuria 42(26.3%) 23(14.4%) 

Hyperuricosuria 21 (13.1%) 19(11.9%) 

 
Table 4: Age distribution of both groups in relation to 
outcome 

Age (yrs) No. Group A No. Group-B 

21-30 16 1(06.2%) 28 1(03.3%) 

31-40 55 5(09.1%) 56 4(07.1%) 

41-50 57 9(15.8%) 47 4(08.5%) 

51-60 32 6(18.8%) 29 1(03.6%) 

 
Table 5: Age distribution of both groups in relation to 
outcome 

Age(yrs) No. Group-A No. Group-B 

21-30 16 5(31.3%) 28 1(03.6%) 

31-40 55 17(30.9%) 56 7(12.5%) 

41-50 57 15(26.3%) 47 10(21.3%) 

51-60 32 5(15.6%) 29 5(17.2%) 

 
Table 6: Age Distribution of both groups in relation to 
outcome 

Age (yrs) No. Group-A No. Group-B 

21-30 16 2(12.5%) 28 4(14.3%) 

31-40 55 5(09.1%) 56 7(12.5%) 

41-50 57 10(17.5%) 47 5(10.6%) 

51-60 32 4(12.5%) 29 3(10.3%) 

 
Table 7:- Duration of disease in group-A in relation to 
outcome 

Duration n=  
(G/A) 

No. of patients in group-A with 

Low 
urine 
volume 

Hyper-
calciuria 

Hyper-
uricosuria 

1-10 65 11 (16.9) 16 (24.6) 08 (12.3) 

11-20 58 08 (13.8) 15 (25.9) 05 (08.6) 

21-30 31 01 (03.2) 08 (25.8) 06 (19.4) 

31-40 05 01 (20.0) 03 (60.0) 01 (20.0) 

41.50 01 - - - 

 

DISCUSSION 
 

The formation of stones in the urinary tract stems 
from a wide range of underlying disorders. Clinicians 
look for the underlying causes for nephrolithiasis is 
imperative to direct management. Medical 
management of recurrent kidney stone patients 
based on the process of correcting specific 
abnormalities of the 24-hour urine collection(s) will 
allow most stone patients to be treated by their 
primary urologist without referral to a dedicated 
kidney stone centre

12,
.
 

 
There are many advances in genetics, 

pathophysiology, diagnostic imaging, medical 
treatment, medical prevention, and surgical 
intervention of nephrolithiasis.  Several extrinsic 
factors, e.g. geography, climate, water intake, diet, 
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metabolic disorders and occupation, are considered 
risk factors for stone formation and recurrence. If 
there was a reliable prediction of which factor were 
important in increasing the risk for stone formation 
and recurrence, efforts in both medical prevention 
and life-style changes could be preferentially directed 
towards those factors. Dehydration and low urinary 
volume are widely accepted risk factors for urinary 
stone disease. Nephrolithiasis is a disease of 
concentration. Modifying the concentration of the 
lithogenic factors is the focus of stone prevention

13,14
. 

 Present study was conducted to compare the 
urinary aberrations in renal stone formers (Group-A) 
with healthy controls (Group-B) at Nishtar Hospital 
Multan. In our study low urine volume was evident in 
21(13.1%) cases and 10(6.3%) controls in group-A 
and B respectively. Hypercalciuria was found in 
42(26.3%) cases and 23(14.4%) controls in group-A 
and B respectively.  Hyperuricosuria was found in 
21(13.1%) cases and 19(11.9%) controls in group-A 
and B respectively. Low urine volume and 
hypercalciuria were significantly more common in 
group-A compared with group-B while 
hyperuricosuria had no significant difference between 
group-A and B. These results are comparable with 
international literature. 
 Stitchantrakul et al

 
evaluated urinary risk factors 

for recurrent calcium stone formation in Thai stone 
formers

15
. Seven patients (8.1%) were diagnosed as 

incomplete renal tubular acidosis (iRTA). Among the 
79 idiopathic calcium stone formers (ISF), 15.2%, 
10.1%, 7.2% of patients were hypercalciuria, low 
urinary volume, hyperuricosuria respectively. 
Hypocitraturia was the most common urinary risk 
factor found in Thai recurrent idiopathic calcium stone 
formers followed by hypercalciuria and low urinary 
volume. Almost one-fourth of the stone formers had 
multiple risk factors. iRTA was common among 
recurrent calcium stone formers.  
 Orakzai et al

 
investigated the frequency of 

biochemical abnormalities in urolithiasis patients and 
compared the abnormality between the first time and 
recurrent stone formers

16
. Out of total of 113 patients, 

83(73%) had some urinary or blood abnormality. 
Highest number of abnormalities was in urine. Low 
volume 33(39.76%), hypercalciuria 33(39.76%) and 
hyperoxaluria 20 (24.1%) were the main urinary 
abnormalities. Females had significantly higher 
frequencies of low urinary volume (48% vs 21%, 
p=0.001). Sandeep Julka et al

 
evaluation in high-risk 

patients with renal stones in North India and found 
that among the metabolic abnormalities detected 
hypercalciuria was in 26 patients (52%), 
hyperuricosuria in 9 (18%) and low urine volume 
(6%)

17
. 

 In one study conducted in Portugal, a population 

of 87 consecutive idiopathic recurrent calcium stone 
formers (IRCSF) was evaluated over a 5-year period. 
The results were compared with a control group of 45 
healthy subjects (HS). Significantly higher urinary 
calcium and lower urinary citrate were observed in 
IRCSF group when compared with HS group. 
Hyperoxaluria was the most frequent abnormality, 
observed in 40.2% of the patients, hyperuricosuria in 
33.3%, hypercalciuria in 24.1%, low urine volume in 
19.5%

18
. 

 Kıraç et al in a Turkish study evaluated the 
metabolic changes in patients with recurrent calcium 
oxalate stones. Hyperoxaluria was the major 
metabolic abnormality (64.4%), but we also detected 
low urinary volume, hypercalciuria, hypocitraturia, 
hypernatriuria, and hyperuricosuria in 66(46.2%), 
47(32.8%), 47(32.8%), 44(30.8%), and 21(14.7%) 
patients, respectively

19
. Pais determined effect of 

dietary control of urinary uric acid excretion in 
calcium oxalate stoe formers and n-stone forming 
control two hyperuricosuric (3%) in control group and 
one (2%) in the stone forming group were identified

20
. 

 

CONCLUSION 
 

Present study concludes that hypercalciuria was 
more frequent in cases (26.3%) than controls (14.4%) 
and hyperuricosuria was found in 13.1% of cases and 
11.9% of controls. Low urine volume was evident in 
13.1% of cases and 6.3%  ofcontrols. . This proved  
the hypothesis that  Renal stone formers have low 
urinary volume and elevated levels of 24 hour urinary 
calcium and uric acid as compared with healthy 
controls. 
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