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Introduction  

Urinary stones are a frequent problem. The NHANES study 

identified that 19% of men and 9% of women will have 

experienced a urolithiasis at the age of 70 years [1,2]. The 

main complication is the renal colic, which led to 120 000 

admissions in an emergency department in France in 2019 

[3], excluding all the cases treated out of the hospital by the 

general practioner. The prevalence in the whole population 

increased since the 70’s, from 3,8% between 1976 and 1980, 

to 5,2% between 1988 and 1994, and 8,8% between 2007 and 

2010 [4]. Several risk factors have been identified: age 

(19,7% of men after 80 years-old, vs 5,1% of men from 20 to 

39 years-old), sex (similar incidence before 40 years-old, but 

more frequent among men after 40 years), race (more 

frequent in White ascendance), and geography (more frequent 

in the south-east of the USA) [5]. The studies on the 

composition of the lithiasis show a high prevalence of 

calcium oxalate (70 to 80%), calcium phosphate (15%; 

apatite more frequent than brushite), uric acid (8%), cystine 

(1-2%), struvite (1%), and others (< 1%) [6]. The recurrence 

rate is very high, from 10-30% 3 to 5 years after an idiopathic 

oxalo-calcic lithiasis, and up to 50% at 10 years among men 

[7,8,9]. The determination of the lithiasis composition is very 

important because it leads to specific treatment and dietetic 

advises [8,9] associated with less recurrence [10]. Some 

urinary biochemical anomalies have been associated with 

Research Article                                                                                                                                                                   Volume 3 – Issue 1 

Abstract 

Urinary stones are a frequent situation, leading to high morbidity and health care costs. As a preventable disease, many diet 

modifications and sometimes pharmacologic interventions can avoid recurrence. The analysis of the stone is a cornerstone 

of the diagnosis, but is not made frequently, mainly because of practical considerations for the patients. There is no easy to 

use device. We tried a new medical device, Calculstop, to catch the stone and keep it safe to the laboratory. We conducted a 

prospective study in 20 patients, showing 8 times more catching of the stone in recurrent cases. All patients who had catched 

the stone could have an analysis. The device also facilitated urinary pH measurement. We conclude that the device has been 

useful to help diagnosis and prevent recurrent stone.  
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certain types of lithiasis, but the link is sometimes weak. For 

example, some values as calciuria may have contestable 

normal range. Phospho-calcic and oxalo-calcic lithiasis share 

risk factors (low urinary volume, hypercalciuria, 

hypocitraturia). Hyperoxaluria is a risk factor for oxalo-calcic 

lithiasis. High urinary pH is a risk factor for phospho-calcic 

lithiasis, although low urinary pH favors uric acid lithiasis. 

Moreover, the stone analysis can differentiate the nucleus 

from the cortical zone, to identify the pathologic process 

leading to the nucleus formation. For all these reasons, the 

preventive and curative treatment cannot be based only on 

urinary biochemical analyses. The morphologic and 

spectrophotometric analysis of the lithiasis is essential [11]. 

Several studies insist on the need of these two pillars to make 

the right diagnosis [12,13,14]. All these data led to a strong 

recommendation (grade A) of the European Society of 

Urology to make the morphologic and spectrophotometric 

analyze, and to measure the urinary pH at the time of the renal 

colic, even if it is the first episode [15].  

Nephrologists often see lithiasis patients after the renal colic. 

In our experience, we observed a low prevalence of stone 

analysis, for several reasons: the patient may have not seen 

the stone, may have not found convenient to catch it with a 

compress, and sometimes have not been advised of the main 

interest of this analysis. The measure of the urinary pH at the 

time of crisis is exceptionally done.  

We used a novel device, Calcustop® to facilitate the capture 

of the stone and its conservation until it is brought safely to 

the laboratory. It also includes a cycle measurement of the 

urinary pH. Considering the crisis as a key point in retrieving 

the kidney stone, we tried to evaluate the interest of 

Calculstop® as a clinical tool to improve urolithiasis 

management.  

Methods 

We conducted a prospective, observational study. It was a 

feasibility study, not randomized, and not controlled.  

It concerned 20 patients treated for symptoms of an acute 

attack of renal colic in light emergency centers around 

Marseille, France. If the practioner had a suspicion of renal 

colic, he proposed the usual treatment (analgesic, and 

ultrasonography if needed), and gave the Calculstop® kit to 

the patient with explanations of use.   

The kit contained the Calculstop® device to capture the stone, 

urinary pH sticks with a card to note the results, two bags for 

conservation, and a notice of utilization.  

Emergency situations were excluded (contemporary urinary 

tract infection, strong pain with inefficient analgesic 

treatment) because it led to a surgical emergency.  

If the patient collected one or more stones, he let them in the 

device and brought it to the laboratory for infrared 

spectrophotometric (IP) analysis.  

The patients was called by the practionner 7 days later to 

determine if he caught the stone, sent the stone to laboratory 

for IS analysis, made the urinary pH measure, and how 

convenient was the use of the device.  

Demographic data were collected.  

Ethics: The study design was approved by the French 

national drug safety agency (ANSM, 23/09/2019), and the 

protocol by the independent patient’s protection committee 

(CPP Île-de-France, under n° CPPIDF1-2019-ND63, 

13/09/2019). The data processing complies with the health 

data protection methodology of the French Committee for the 

protection of personal data (CNIL, n°2213927 v 0, 

08/06/2019).  

Data analysis: All variables were subjected to a standard 

descriptive analysis: qualitative data were described in 

numbers and percentages and quantitative characteristics 

were described by means, medians, standard deviations 

(IC=95%). The Chi-2 test was used to compare qualitative 

variables (gender, treatments, medical history) and the 

Standard Student's t-test for quantitative variables (BMI, age)  

Results 

Demographics datas are presented in Table 1. 
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  (N = 20) a % 

(N = 14) 

Gender % Male gender 50  

Age Mean (SD) 

Médian 

50.31(± 11,11) 

48.05 

 

BMI (kg/m²) Mean (SD) 24.88(± 4.7)  

 Médian 23.16  

 BMI < 25(%) 60.0(12)  

 25 ≤ BMI ≥ 30 (%) 20.0(4)  

 BMI > 30 (%) 20.0(4)  

Recurrent stone formers (%)   70(14) 

 Spontaneously passed KS  57.1(8) 

 Lithotripsy  21.4(3) 

 Laser  0 

 Surgery  7.1(1) 

 KS composition known  7.1(1) 

Treatment (Y/N/) Yes 80(16)  

 Anti-spasmodic 93.75(15)  

 Anti-inflammatory 100.0(16)  

 Paracetamol 93.75(15)  

 Morphine derivatives 12.5(2)  

 Alpha-blockers 6.25(1)  

Table 1: Socio-demographic and clinical patient characteristics 

a: recurrent stone formers 

BMI: Body Mass Index 

KS: Kidney Stones 

 

Twenty patients were enrolled during the renal colic crisis, 10 

men and 10 women. The BMI was < 25 in 16%, 2530 in 17%, 

and > 30 in 67%. Seventy percent of patients have already 

experienced a renal colic. Among them, the lithiasis 

expulsion were spontaneous (57%), by lithotripsy (22%), by 

surgery (7%), and no expulsion (14%).   

Only 8% of the recurrent patients who expelled the stone (n 

= 12) had analyzed it previously.  

Eighteen patients have been included (2 patients were 

excluded because they did not answer to the phone call 7 days 

later). Among the 18 patients, 44% expelled a stone and 

caught it, 50% did not expelled a stone, and 6% expelled it 

without retrieving it (Table 2).  

 Total % 

(N = 18) 

Total a % 

(N = 8) 

KS collected (Y/N) 44.5(8)  

pH self reporting (Y/N) 16.6(3)  

Laboratory transmission (Y/N)  100.0 

KS tested (Y/N)  100.0 

Table 2: follow up 

a: KS collected: (N = 8)  
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Hundred percent of the capture stones (n = 8) were brought to 

the laboratory and analyzed.  

The urinary pH analysis with the stick in the dedicated part of 

the device was made in 11% of cases.  

The kit was judged (Table 3):  

• Easy to open and close (100%)  

• Easy to use (83%)  

• The Laboratory bag was easy to use (100%)  

• Instructions were clear for 89% 

• 94% considered that the device met their expectations 

and though satisfied.  

• 94% would use it again in case of recurrence.  

• 100% would recommend the device in case of crisis to 

their relatives.  

 

        

  Total % Total a % Total b % Total /20 Total a /20 Total b /20 

  (N = 18) (N = 8) N = 10 (N = 18) (N = 8) (N = 8) 

Easy opening (Y/N)        

Easy closing (Y/N)  100(18)      

Clear instructions for use (Y/N)  88.9(16)      

Easy to use kit (Y/N)  83.3(15)      

Easy to use return baga (Y/N)   100(8)     

Satisfaction rate 7/10 5.5(1) 12.5(1) /    

 8/10 27.8(5) 12.5(1) 40.0(4)    

 9/10 50.0(9) 50.0(4) 50.0(5)    

 10/10 16.7(3) 25.0(2) 10.0(1)    

Global assessment No opinion 16.6(3) 12.5(1) 20.0(2)    

 satisfied 33.3(6) 25.0(2) 40.0(4)    

 Very satisfied 50.0(9) 62.5(5) 40.0(4)    

Satisfaction meanc     17.4 17.90 17.1 

        

Met expectations 7/10 5.6(1) / 10.0(1)    

 8/10 22.2(4) 25.0(2) 20.0(2)    

 9/10 50.0(9) 50.0(4) 50.0(5)    

 10/10 22.2(4) 25.0(2) 20.0(2)    

Will recommended 8/10 16.7(3) 12.5(1) 20.0(2)    

 9/10 50.0(9) 50.0(4) 50.0(5)    

 10/10 33.3(6) 37.5(3) 30.0(3)    

Will use again 7/10 5.6(1) 12.5(1) /    

 8/10 22.2(4) 25.0(2) 20.0(2)    

 9/10 33.3(6) 12.5(1) 50.0(5)    

 10/10 38.9(7) 50.0(4) 30.0(3)    

Table 3: Satisfaction surveya 

a: KS collected : (N = 8)  

b: KS not collected. 

c: Mean = {satisfaction rate} + {global assessment} 
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Discussion 

This is the first study addressing the problem of collecting 

kidney stones. The growing prevalence of the disease, and the 

heavy medico-economic cost (estimated to 169 million euros 

in France in 2009) urge the need to improve prevention. 

Calculstop® device enables 8 times more urolithiasis 

collection, and 100% analysis of the collected stones. This 

can significantly improve diagnosis and treatment (diet and 

medication) of recurrent kidney stones.  

Some study shows up to 80% reduction of recurrence with an 

appropriate treatment.  

This observational study was carried out in Marseille, which 

can be representative of the french standard of living and of 

the prevalence of renal colic crisis. There is an equal 

prevalence between men and women, which is a tendency, 

even if the prevalence in men remains higher in the last 

studies. There is also a high proportion of patients with 

IMC>25, which is a known risk factor for urolithiasis.  

Among the recurring patients, the majority (57%) had a 

spontaneous expulsion, which favors the use of a home 

device. Moreover, only 8% of the lithiasis have been analyzed 

before, addressing questions about the feasibility of the 

collection with compress, the understanding of the 

importance of the analysis, and how to manage the lithiasis 

once caught.  

The study patients were approached through light emergency 

centers, not equipped with ultrasonography or scanner. Some 

of the diagnosis may have been biased and may explain the 

high prevalence (50%) of not-expelled stones.  

The urinary pH is of high importance because it partly reveals 

the biochemical conditions partly due to dietary habits. Once 

the patient had the crisis, he adapts his diet, and this may 

modify the results of the biochemical analyses prescribed 

thereafter. We can note that only 11% of the patients correctly 

used the pH bandelet, meaning that education about this 

parameter and modifying in an easier use are warranted.   

We found a real satisfaction for the patient using the device. 

From the understanding to the management of the 

transportation, patients were satisfied. Most of the evaluated 

criteria were successfully completed (94 to 100%).  

None of our patients reported any adverse effects or events 

when using the device.  

Even with a limited sample of patients and without a control 

group, there is an overall satisfaction with this collection 

system, which is integrated with an improvement in patient 

care. These results need to be confirmed by a prospective 

randomized control study.  

Conclusion 

Since renal colic is a growing concern in our societies, the use 

of a specific device to catch the stone and analyse it may 

strongly improve prevention by leading to specific diet and 

treatments options. The goal is to avoid recurrence. The 

Calcustop® device showed a strong improvement in 

collection of kidney stones and led to analysis in all these 

cases.  
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