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Treatment and Prevention of Urolithiasis in patients with stones of 
various locations

The study goal was to find the most optimal approach to the treatment 
of patients with urolithiasis. The study involved 4014 patients with 
stones of different localization. Patients with benign prostatic hyper-
plas-ia (BPH) were investigated with IPSS, PSA, and uroflowmetry. 
3175 ureteropyeloscopies were performed. Separately, we studied the 
results of treatment of 427 patients with ureterolithiasis in combination 
with BPH, which underwent ureterolithotripsy. Percutaneous nephroli-
thotrip-sy was performed in 412 patients, most of the procedures were 
per-formed according to the classical technique. The other research 
purpose was prophylaxis optimization of the recurrent urolithiasis. 152 
patients participated in the experimental part. Some of the patients 
were taken from the clinical part of the study. All patients were with 
recurrent calci-um oxalate urolithiasis. Patients were divided into two 
groups: the 1st group (74 patients) did not receive treatment during the 
follow-up peri-od, the second group (42 patients) received treatment 
in the volume of thiazide diuretics, water load, citrate mixtures, cal-
cium preparations in-side. During the entire follow-up (6 months), all 
patients underwent a comprehensive urological examination. Eventu-
ally have been estimated that surgery should not be the final stage of 
treatment of the urolithiasis. Urolithiasis requires constant monitoring 
of patients, and the priority task of a urologist is to prevent recurrent 
stone formation. This is achieved through the appointment of adequate 
conservative therapy, which includes thiazide diuretics, citrate mix-
tures, calcium preparations, water intake in adequate amount, and if 
necessary, magnesium prepara-tions. The final choice of conservative 
treatment depends on the type of stone. The change in the concentra-
tion of crystallization inhibitors (biku-nin and osteopontin) is a predictor 
of an early relapse of the urolithiasis, which can be used in monitoring 
patients in the postoperative period.
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INTRODUCTION 

Urolithiasis has been increasing progressively in 
recent years, especially in patients with calcium 
oxalate stones (about 70-80% of all stones)[1]. 
Most urologists provide patients with vague 
recommendations in terms of the prevention of 
stone formation after surgical removal of stones. 
Such treatment mode does not affect the 
etiopathogenic mechanisms of the underlying 
disease, which leads to a relapse of urolithiasis. 

Alexander Randall formulated the hypothesis 
that the starting point for the formation of a stone 
is a plaque on the altered mucosa of the wall of 
the renal pelvis system in the 40s of the XX 
century [1, 2, 3]. In terms of wide distribution of 
percutaneous nephrolithotripsy, 
ureterolithotripsy interest to the hypothesis of 
Randall has been growing for a while, as these 
methods allow to directly observe these 
structures. It is assumed that Randall's 
"plaques" are the basement for the formation of 
the stones. This basement is a center of 
crystallization around which new crystals are 
formed, which leads to the formation of a stone 
that eventually detaches from the wall and 
enters the renal pelvis system of the kidney[4]. 
Thus Randall's plaques are a predictor of stone 
formation. There is still a question about the 
search for markers of stone formation, allowing 
non-invasively determine the likelihood of 
recurrence[5].  

There are many studies dedicated to the 
problem of kidney stone disease management. 
Scarpa et al. concluded that patient with benign 
prostatic hyperplasia (BPH) had more 
complications (acute prostatitis and 
pyelonephritis) after ureteroscopy in compare 
with patients without BPH[12]. The likewise 
conclusion was made by Kim[11]. He proposed to 
use simultaneous transurethral resection of the 
prostate and ureteroscopy to decrease the 
likelihood of complications after surgery.  

Bikunin and osteopontin are well known 
substances that expresses in urinary tract 
system. Despite these markers were 
investigated many years ago, there role is still 
unclear in pathogenesis of kidney stone disease. 
A lot of studies has shown that bikunin and 
osteopontin change their concentration in regard 
of urolithiasis activity[13]. Here is conducted 
attempt to evaluate the change of concentration 
of bikunin and osteopontin during treatment 

(hydrochlorothiazide, citrates, increased water 
intake), and by so far there is no studies related 
to such problem. One of the latest work 
performed in 2018 by Icer et all[14] determined 
that osteopontin concentration correlates with 
activity of stone disease.  

Objective: to find the most optimal approach to 
the treatment of patients with urolithiasis and to 
formulate the need for disease monitoring, which 
will allow to find out the way of stone disease 
relapse prevention in the future. 

MATERIALS AND EXPERIMENTS 

The study is divided into two parts: clinical and 
experimental. In the clinical part, have been 
used 3 independent studies, the purpose of 
which was to improve the results of treatment of 
patients with a different location of the stones in 
the renal pelvis and in the ureter with the help of 
the most effective approaches to treatment. In 
the experimental part, we tried to answer the 
question of how to optimize the prevention of 
urolithiasis recurrence. 

In the period from 2012 to 2017, 4014 patients 
with stones of different localization in the renal 
pelvis and ureter, as well as with ureteral stones 
in combination with BPH were treated. There 
were 2612 men (65%) and 1407 women (35%). 
All patients underwent a comprehensive 
laboratory examination, urine culture, ultrasound 
of the upper and lower urinary tract, if necessary, 
transrectal ultrasound, CT of the abdomen. 
Patients with BPH were performed IPSS, PSA 
and uroflowmetry. 

We performed 3175 ureteroscopies for the 
stones of different localization. 
Ureteropyeloscopy was performed urgently in 
patients with renal colic, due to the presence of 
ureteral stone. A rigid Karl Storz ureteroscope 
was used for ureteropyeloscopy. 

Separately, we studied the results of treatment 
of 427 patients with ureterolithiasis in 
combination with BPH, who underwent 
ureterolithotripsy as well. Patients with ureteral 
stones in combination with BPH were divided 
into two groups: 215 patients two weeks before 
the ureteroscopy were performed stenting of the 
upper urinary tract, 212 patients were without 
prior stenting. Patients on admission to the clinic 
were prescribed uroantiseptics and α-blockers. 
The location of stones was as follows: 264 
patients (62%) had stone in the lower third, 120 
patients (29%) - in the middle third, 43 patients 
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(9%) - in the upper third of the ureter. The 
calculus was located in the pelvic ureter 
segment in 3 patients, and in the upper group of 
kidney pelvis system in 2 patients. 

Percutaneous nephrolithotripsy was made in 
412 patients. Most of nephrolithotripsies were 
performed according to the classical method in 
the case of 401 (97.3 percent). 
Mininephrolithotripsy was performed in 11 cases 
(2.7 per cent). Single-stage nephrolithotripsy 
was performed in 11 cases on both kidneys 
without complications.  Two-stage 
nephrolithotripsy was done in 7 cases. In several 
cases (23 patients) nephrolithotripsy was 
performed from 2-3 approaches due to complex 
renal pelvis system structure. 

Experimental part of the study was dedicated to 
prevention of future episodes of kidney stone 
disease. The study involved 82 patients with 
recurrent calcium oxalate urolithiasis. Patients 
were also divided into two groups: group 1 (74 
patients) did not receive treatment during the 
follow-up period, group 2 (78 patients) received 
treatment in the amount of thiazide diuretics [6] , 
water load, citrate [10], calcium preparations (per 
os). All patients underwent a comprehensive 
urologic examination, including urine 
microscopy after centrifugation for determination 
of crystallization process intensity (lithos-test) 
and analysis of blood and urine for potential 
markers of stone formation (bikunin, 
osteopontin) during the entire observation period 
(6 months) every two months[7]. The activity of 
stone formation was measured on a scale from 
0 to 3 with the help of lithos-test. Eventually the 
concentration of stone formation markers 
compared in the two groups with each other. 

RESULTS 

The results of the clinical part  

Nephrolithotripsy results: the average age of the 
patients was 56 years. The range of the stone 
size was from 10 mm to 32 mm, the density did 
not exceed 967 HU. The oxalic stones were 
found in 67% of cases, the urate ones were in 
12%, and the mixed stones were in 22%. 
Location of stones: in the pelvis was noted in 
55%, in cups and pelvis - in 25% of cases, in the 
upper third of the ureter - in 10% of cases, 
staghorn stones - in 10%. No complications were 
observed during the procedures. Percutaneous 
nephrolithotripsy in combination with 
ureterolithotripsy was performed in 12 patients. 

In the postoperative period, the urinary tract was 
drained through the nephrostomy drainage. In 
case of significant changes in the mucous 
membrane at the site of the calculus, the internal 
stent was also placed along with the 
nephrostomy. In 12 cases, nephrostomy was not 
implemented. All patients received antiseptic 
and antibiotic medications on admission to the 
clinic. Urine culture was also performed. The 
growth of pathological microflora was noted in 
18% of cases (74 patients): E. coli - 35%, 
Proteus - 12%, Enterococcus sp. (15%), others 
- 38%. Here is provided list of complications: 
acute non-obstructive pyelonephritis - 3 patients, 
migration of calculus fragments - 3 patients, 
perforation of the pelvis and ureter - 2 patients, 
3 patients had bleeding, which required 
conversion to open surgery. The average 
duration of the surgery was 122 minutes. 

Ureteroscopy results: ureteroscopy was 
performed in 3175 patients, there were 2095 
men and 1080 women, the average age was 56 
± 7.8 years. Location of stones: in the upper third 
of the ureter - 456 patients, in the middle third of 
the ureter - 734 patients, in the lower third of the 
ureter - 1985 patients. There were no 
periurethritis and complications during 
ureteroscopy. The procedure was performed 
under epidural anesthesia. The upper urinary 
tract was drained for 2-3 days with a ureteral 
catheter, followed by insertion of ureteral stent, 
which was removed 14-30 days after surgery. 
After the removal of the stent, all patients 
underwent an ultrasound examination to detect 
the presence of a BPH. 

Ureteroscopy results in patients with BPH: The 
average age of the patients was 65 years, the 
average volume of the prostate was 58 cc, the 
PSA level in all patients was within normal 
values. The IPSS index averaged 14, the quality 
of life index was 2. The incidence of 
complications in the first group (urolithiasis 
without BPH) was 3.2%: acute non-obstructive 
pyelonephritis - 3 patients, prostatitis - 2 
patients, stone migration - 2 patients. In the 
second group (urolithiasis in combination with 
BPH), the complication rate was 10.3%: ureteral 
perforation - 7 patients, stone migration - 6 
patients, bleeding - 5 patients, acute 
pyelonephritis - 2 patients, prostatitis - 2 
patients. The duration of the surgery in the 
second group was longer on average by 25 
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minutes compared with the same indicator in the 
first group. 

The results of the experimental part 

After 6 months of treatment and follow-up, the 
concentration of bikunin was significantly higher 
in the 1st group (74 patients) where patients did 
not receive treatment during the entire 
observation period compared to the 2nd group 
(78 patients) who were prescribed therapy: 6.1 ± 
0.81 mg / ml vs 3.3 ± 0.86 ng / ml. The 
concentration of osteopontin was significantly 
higher in the group of patients receiving 
treatment - 3.4 ± 0.36 ng / ml vs 2.4 ± 0.39 ng / 
ml, respectively. Nephrocalcin concentration did 
not significantly change in both groups: 9.7 ± 2.9 
ng / ml vs 12.9 ± 2.5 ng / ml, respectively, for the 
1st and 2nd groups. In the 1st group, stone 
formation activity was significantly higher than in 
the 2nd group after 6 months of observation 
(86% of patients of the 1st group had 2-3 stone 
formation activities, while only 12% of patients 
from the 2nd group had similar stone formation 
activity). None of the patients from the 2nd group 
had a recurrence of urolithiasis disease during 
the observation period, while 12 people from the 
other group had an episode of renal colic in the 
anamnesis. 

DISCUSSION 

Modern methods of surgical treatment can 
significantly reduce the time of hospitalization 
and treatment of patients with ureterolithiasis. 
The frequency of complications is 2%, most of 
which are inflammatory in nature and can be 
easily stopped by antibacterial therapy. 
Changes of the ureteral wall mucosa require 
postoperative draining of the upper urinary tract 
by ureteral stent. In addition, as shown by the 
experimental part of the study, the 
administration of adequate therapy in the 
postoperative period (calcium supplements, 
thiazide diuretics, water load, citrate mixtures) 
contributes to the epithelialization of the mucous 
membrane, as evidenced by the change in the 
concentration of stone formation inhibitors such 
as bikunin and osteopontin. Changing of the 
bikunin concentration can be determined as 
negative feedback. The smaller the activity of 
stone formation during the treatment process, 
which is confirmed by the data of the Lithos-test, 
the less the expression of bikunin in the 
transitional cell epithelium becomes. As for 
osteopontin, an increase in the concentration of 

this inhibitor of stone formation is due to the fact 
that osteopontin is the main component of the 
calcium-oxalate stone matrix. Accordingly, as 
the number of crystallization points decreases, 
the concentration of the free fraction of 
osteopontin will increase. 

Considering the obtained statistically reliable 
results, pre-stenting of the upper urinary tract 
before performing ureteroscopy in patients with 
ureterolithiasis in combination with BPH is a 
reasonable approach, as it allows to reduce the 
number of postoperative complications and the 
time of surgery. The use of nephrolithotripsy and 
its varieties is the “gold standard” in the 
treatment of patients with kidney stones, the 
upper third of the ureter, and staghorn stones. 
Modern tools can improve the quality of 
nephrolithiasis treatment, especially 
complicated with staghorn stones. 

The results of the experimental part of the study 
led to the preliminary conclusion that a high 
concentration of stone formation inhibitors, as a 
compensatory reaction to an increase in the 
activity of urolithiasis disease, is a predictor of 
rapid stone formation. Measurement of stone 
formation activity with the help of Lithos-test and 
markers of stone formation (bikunin and 
osteopontin) can be used as screening of the 
urolithiasis disease for the purpose of early 
prescribing of adequate therapy to avoid the 
recurrence of the urolithiasis disease in the 
future. 

CONCLUSION 

In this study, the results of urolithiasis surgical 
treatment were analyzed in terms of absence or 
presence of the BPH. BPH complicates the 
ureteroscopy by means of increasing time of 
surgery, making the access to ureter much more 
difficult due to inadequate visualization. 
Placement of stent in the upper urinary tract 
seems to be a solution. Stenting decreases the 
number of infectious complications and provide 
additional time to evaluate patient before radical 
treatment. This study provides the evidence of 
stenting benefit before ureteroscopy after one-
two week pretreatment of the patient with 
concurrent kidney stone disease and BPH. 

Experimental part of study shows that it is not 
appropriate to leave the patient with kidney 
stone disease without further recommendations. 
Such method will lead to relapse of the disease. 
It is obvious that monitoring of urolithiasis have 
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to be constant on the outpatient basis, and 
urologists need markers to monitor the disease 
as PSA for BPH. Osteopontin and bikunin are 
the available markers that can be used during 
monitoring of kidney stone disease activity. The 
change in the concentration of crystallization 
inhibitors (bikunin and osteopontin) is a predictor 
of a fast recurrence of urolithiasis disease, which 
can be used in patient screening in 
postoperative period. 
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