
Introduction
The estimated occurrence of urolithiasis is at maxi-

mum up to 5% of the population, while the risk of pass-
ing a kidney stone over the course of a lifetime is 8-10% 
[1]. Stone formation takes place twice as often in men 
as in women. The peak age in men is at 30 years, where-

as women have a bimodal age distribution, peaking at 
35 and 55. The probability of secondary stone forma-
tion varies between 5-7 years and was found to take 
place in approximately 50% of those patients who had a 
first stone. Significant patient discomfort was found in 
cases of symptomatic urinary calculi. The surgical treat-
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ABSTRACT 

Background: Preventing the recurrence of episodes of stone formation is the focus of interest for patients. This retrospec-
tive study aimed to determine the prevalence of metabolic abnormalities and anatomical alterations of the genitourinary 
tract in patients with recurrent urolithiasis.
Methods: Patients who had recurrent renal calculi were included. Laboratory assessment was performed on two 24-hour 
samples of urine. The first 24-hour urine was a random specimen and the second was obtained after the patient had been 
on a sodium-, oxalate- and calcium-restricted diet for at least one week. The patients with hypercalciuria further underwent 
fasting and calcium load testing and were assessed in terms of parathyroid hormone levels. Urine culturing was conducted 
to rule out urinary tract infection. All patients were evaluated with ultrasound and intravenous pyelography for any anatomi-
cal abnormalities. 
Results: A total of 30 patients (20 male and 10 females) were included in the study. The most frequently found metabolic 
alterations were hypercalciuria, low urinary volume, urinary tract infection and hyperoxaluria. Anatomic alterations were 
found in 26.5% of patients, mainly in the form of renal cysts, pelvi-ureteric junction obstructions, horse shoe kidneys and 
atrophic kidney. 
Conclusions: 80% of patients with recurrent stone disease had some measure of metabolic abnormality to account for 
the disease. The use of two 24-hour urine samples significantly improved the detection rate of metabolic abnormalities 
compared to a single sample. The major limitation of this study was the small number of patients as well as the short study 
duration.
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Increased of Langerhans Cells in Smokeless 
Tobacco-Associated Oral Mucosal Lesions
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Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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ments for calculi are associated with risk of morbidity. 
Furthermore, the patients may suffer financial prob-
lems moreso than the physical torment. 

Preventing the recurrence of an episode of stone 
formation is the focus of interest for most patients. The 
aim of medical management of stone disease is to de-
crease the super saturation of crystal components in 
the urine. In terms of specific medical therapy, it is in-
evitable to need to perform a metabolic evaluation in 
order to correct the diagnosis as well as to administer 
either a fluid, dietary or drug therapy to achieve optimal 
management of the patient. A population-based evalua-
tion that should be able to identify associated metabol-
ic disorders responsible for recurrent stone disease is 
necessary. Common metabolic problems include distal 
renal tubular acidosis, primary hyperparathyroidism, a 
history of gout, chronic metabolic acidosis and enteric 
hyperoxaluria, cystinuria and gouty diathesis [2]. The 
urinary-associated risk factors for stone formation are 
comprised of hypercalciuria, hyperoxaluria, hyperu-
ricosuria, hypocitraturia and low urinary volume [3]. 
Therefore, without metabolic evaluation, it is impos-
sible to know which patients will benefit from dietary 
restrictions centered on calcium, oxalate and uric 
acid. Though many of the conditions that cause renal 
stones are relatively uncommon, a selective medical 
therapy is indicated either to prevent recurrent stone 
formation or to correct the underlying non-renal 
complications. Incidence of stones was higher in pa-
tients with an anatomical abnormality that may result 
in urinary stasis [4]. The anatomical abnormalities 
that increase the risk of stone diseases are obstruction 
of the pelviuretral junction (PUJ), hydronephrotic re-
nal pelvis, or calices, calyceal diverticulum, horseshoe 
kidney, ureterocele, vesicoureteral reflux, urethral 
stricture and tubular ectasia (medullary sponge kid-
ney) [5]. Urologists today seem to have the primary 
responsibility in not only the surgical but also in the 
medical management of urolithiasis. With knowledge 
of patients’ stone analysis and therapy preferences, an 
appropriate metabolic evaluation and treatment plan 
can be implemented. This study’s goal was to evaluate 
the metabolic abnormalities and anatomical altera-
tions of the genitourinary tract in patients with recur-
rent urolithiasis. 

Methods
Patient selection 
A retrospective study was conducted on patients 

who were diagnosed for recurrent (more than one epi-
sode) renal calculi in the outpatient clinic of the Gen-
eral Surgery Department, Amala Institute of Medical 
sciences, Thrissur, Kerala, India, during a period of 12 
months. A detailed history was taken and thorough 
physical examination performed. Past medical history 
emphasized previous urinary tract infections, diet and 
fluid intake, medications, including vitamin intake, 
bowel disease, gout, renal disease, bone or parathyroid 
disease and bowel surgery. Laboratory assessment con-
sisted of two samples of 24-hour urine with dosing cal-
cium, uric acid, creatinine, sodium, pH, oxalate, citrate, 
qualitative cystine, magnesium and total volume. The 
first 24-hour urine sample was a random specimen and 
the second 24-hour urine sample was obtained after the 
patient had been on a sodium-, oxalate- and calcium-
restricted diet for at least one week. A urine culture was 
performed to rule out urinary tract infections (UTI). 
Complete blood count and a basic metabolic panel, 
including serum electrolytes and non-protein nitroge-
nous substances, were analyzed. Parathyroid hormone 
levels were assessed in patients with hypercalcemia. All 
patients were evaluated with an ultrasound scan and 
intravenous pyelography (IVP) to determine any ana-
tomical abnormalities. Written consent was obtained 
from the patients or their relatives and the study de-
sign was approved by the Institutional Ethics Commit-
tee for Research, Amala Institute of Medical Sciences, 
Amala Nagar, Thrissur, India. Patients with renal calculi 
who were admitted for emergency care were excluded 
from the study.  

Results
A total of 30 patients (20 males and 10 females) of 

age groups ranging from 20-70 years (mean age: 38.6) 
with recurrent renal calculi were included in the study 
(Figure 1). The greatest prevalence was found in the 
30-39 years group with equal predominance in both 
genders whereas male predominance was found in the 
40-49 years age group. Among the renal calculi, calci-
um oxalate stones were observed in 22 (73.33%) cases, 
whereas uric acid was the least noted (only 1 case). 
Magnesium ammonium phosphate was found in 4 cas-
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Figure 1 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Chemical composition of stones 

Stone composition Occurrence 
Calcium oxalate 22 (73.3%) 
Magnesium ammonium phosphate 4 (13.3%) 
Mixed calcium oxalate and phosphate 2 (10%) 
Uric acid 1 (3.3%) 
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es (13.3%) (Table 1). Absorptive hypercalciuria was 
discovered as the major metabolic alteration in 16.6% 
of cases and no cases were found with resorptive hy-
percalciuria, hypocitraturia or hypomagnesemia. Renal 
hypercalciuria and hyperuricosuria were established 
in 3.3% of the total patient sample population (Table 
2). The metabolic abnormality in single verses two 24-
hour urine sample was highest for hypercalciuria (20% 
in the single versus 26.6% in the two 24-hour urine 
samples) (Table 3). The major anatomical alteration 

Figure 1. Distribution of age and gender.

Table 1. Chemical composition of stones.

Stone composition Occurrence

Calcium oxalate 22 (73.3%)

Magnesium ammonium phosphate 4 (13.3%)

Mixed calcium oxalate and phosphate 2 (10%)

Uric acid 1 (3.3%)

Table 4. Anatomic alteration associated with renal calculi.

Anatomic alterations Occurrence

Renal cyst 5(16.6%)

PUJ obstruction 1(3.3%)

Horse shoe kidney 1(3.3%)

Atrophic kidney 1(3.3%)

Table 2. Metabolic alterations associated with renal calculi.

Metabolic alteration Occurrence

Absorptive hypercalciuria

Type 1 2 (6.6%)

Type 2 5(16.6%)

Renal phosphate leak 0

Renal hypercalciuria 1(3.3%)

Resorptive hypercalciuria 0

Hyperoxaluria 3(10%)

Hyperuricosuria 1(3.3%)

Hypocitraturia 0

Hypomagnesemia 0

Urinary tract infection 8(26.6%)

Low urinary volume 9(30%)

No alteration detected 6(20%)

Table 3. Metabolic abnormalities in single  versus two 24-hour 
urine samples.

Metabolic abnormality % in single 
24-hour urine

% in two 
24-hour urine

Hypercalciuria 6(20%) 8(26.6%)

Hyperoxaluria 2(6.6%) 3(10%)

Hyperuricosuria 1(3.3%) 1(3.3%)

Urinary tract infection 5(16.6%) 8(26.6%)

Low urinary volume 6(20%) 9(30%)

was renal cyst (16.6%) followed by a 3.3% incidence 
for PUJ obstruction, horse shoe kidney and atrophic 
kidney (Table 4).The anatomic alterations associated 
with specific types of renal calculi are described in Ta-
ble 5. The incidence of calcium oxalate was associated 
with renal cyst.

Discussion
Nephrolithiasis is one of the most common dis-

eases of the urinary tract and has high prevalence and 
recurrence. Urolithiasis affects primarily young males 
[6]. In our study, there was a predominance of the male 
gender (66.6% vs 33.3%) in the 40-49 age group and 
the patients’ mean age was 38.6 years, which is in ac-
cordance to the literature. We discerned a causal al-
teration in 80% of patients. Metabolic alterations most 
frequently found were hypercalciuria, low urinary vol-
ume, urinary tract infection and hyperoxaluria.

Hypercalciuria is defined as urinary calcium excre-
tion greater than 300 mg/day in men and greater than 
200 mg/day in women [7]. This is the most common 
type of metabolic abnormality found in patients. Ab-
sorptive hypercalciuria is secondary to increased cal-
cium absorption from the intestine, which leads to 
elevated urinary excretion of calcium. In absorptive 
hypercalciuria, the fasting urinary calcium excretion 
is normal. In type I absorptive hypercalciuria, patients 
have an increased urinary calcium excretion even on a 
calcium-restricted diet. Type II absorptive hypercalciu-
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Table 5. Anatomic alterations associated with specific types of renal calculi.

Stone composition Renal cyst PUJ obstruction Horse shoe kidney Atrophic kidney

Calcium oxalate 3 0 0 1

Magnesium ammonium phosphate 0 1 0 0

Mixed calcium oxalate and phosphate 2 0 1 0

Uric acid 0 0 0 0

ria is the most common type of absorptive hypercalciu-
ria and is dependent on dietary calcium. Type III ab-
sorptive hypercalciuria is secondary to renal phosphate 
leak. Low serum phosphate increases vitamin D level 
1.25-fold, resulting in the increased absorption of phos-
phate as well as calcium from the intestine. In our study, 
8 (26.6%) patients had hypercalciuria, the majority of 
which was absorptive hypercalciuria type II. Resorp-
tive hypercalciuria accounts for less than 5% of calcium 
stones. These patients had hypercalciuria based on in-
creased calcium bone loss, as in hyperparathyroidism. 
Parathyroid hormones were elevated along with uri-
nary phosphate. Renal leak hypercalciuria is an intrin-
sic defect of the renal tubule to reabsorb calcium. In our 
study, we had one case of renal hypercalciuria, but no 
cases of resorptive hypercalciuria.

Hyperoxaluria is defined in adults as oxaluria ex-
ceeding 40 mg/day [8]. Inherited primary hyperoxalu-
ria is a rare metabolic disorder that causes renal oxalosis 
in childhood, when it is usually fatal. In adults, hyper-
oxaluria is usually secondary to increased oxalate ab-
sorption from the gastrointestinal tract. This condition 
is frequently observed in patients with inflammatory 
bowel disease (IBD) and in patients that underwent 
small bowel bypass surgery for the treatment of mor-
bid obesity. Foods with high oxalate content include 
spinach, soy, rhubarb, beets, nuts, chocolate, tea, wheat 
bran and strawberries. We had 3 cases of hyperoxaluria, 
but none of these patients had any previous history of 
bowel resection or IBD.

Hyperuricosuria is defined as uric acid excretion 
exceeding 750 mg/day and is associated with calcium 
oxalate stones in 20% of patients [9]. In hyperuricosuric 
calcium nephrolithiasis, uric acid may bind to stone in-
hibitors or promote calcium oxalate stone formation on 
a uric acidmidus [10]. We had one patient with hyperu-
ricosuria whose stone was composed of calcium oxalate.

Citrate is an important inhibitor of calcium oxalate 
stone formation [11]. Hypocitraturia is defined as less 
than 320 mg/day of urinary citrate excretion [12]. Cit-
rate can decrease the amount of ionic calcium available 
for stone formation by its complex formation with cal-
cium property. In addition, it has direct inhibitory ac-
tivity on calcium oxalate nucleation [13]. Surprisingly, 
none of our patients had hypocitraturia.

A urinary volume of less than 2 litres per day is a 
regular finding in recurrent calcium stone formers 
[14]. As the goal of medical management is to decrease 
the super saturation of crystal components, increasing 
urinary volume achieves this goal in stone formers of 
all types. A clinical trial involving idiopathic calcium 
stone formers has also shown a significant benefit of in-
creased water intake alone in the prevention of stones 
[15]. In our study, 30% of patients had urine output of 
less than 2 litres per day.

For struvite stones, patients should be followed 
closely for recurrent infections. Underlying anatomi-
cal abnormalities that predispose patients to recurrent 
infections should be corrected. It has been reported by 
Olavi et al. that nanobacteria can induce tubular dam-
age and renal cyst formation, while also favoring the 
growth of crystals [16]. Metabolic evaluation should be 
performed in most patients, especially if calcium stones 
coexists with struvite stones. Three out of four patients 
in our study with struvite stone had urinary infection 
with proteus, and the other patient had pseudomonas 
infection. A proper multidisciplinary approach can re-
duce the incidence and rate of recurrence of urolithiasis.

Conclusion
Our study, though limited by the small number of 

patients as well as the short study duration, showed 
that 80% of patients with recurrent stone disease had 
some form of metabolic abnormality to account for the 
disease. Two 24-hour urine samples significantly im-
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proved the detection rate of metabolic abnormalities 
compared to a single sample.
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