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ABSTRACT

Aims: The present study is intended to define the scoring system consisting of questions to be answered by the patients in an
outpatient clinic setting in order to predict recurrence of urinary system stone disease.

Methods: Two hundred patients who were admitted for urinary system stone treatment in our clinic between 2016 and 2017
were included in the study. A Modified Stone Recurrence Predictive Score (MSRPS) comprising 23 questions under 14 headings
including risk factors such as age, gender, smoking and alcohol consumption, family history of stone, number of stones,
additional diseases and medications, presence of urinary tract infection, dietary characteristics, stress factors, occupation, and
obesity was created. Three-year follow-up data of all patients were recorded.

Results: The mean MSRPS was 18.4+6.2 (6-35). We noted that the high Modified Stone Recurrence Predictive Score correlated
significantly with the incidence of recurrent stone formation (p<0.001 r2: 0.923). When the cutoft value was considered as 18,
the sensitivity was 89.4% and the specificity was 93.1% in predicting recurrent stones. Recurrent stone formation was observed
within 3 years in all patients with an MSRPS value of 26 and above.

Conclusion: Thanks to this scoring system developed by expanding the scope of similar studies conducted in previous years,
the possibility of recurrence of urinary stone disease is predicted using a questionnaire that can be filled easily, and it would be
an appropriate choice regarding both patient health and cost-effectiveness in terms of directing patients to metabolic analyses

or recommending preventive measures.
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INTRODUCTION

The lifetime risk of developing stones in the urinary system
is 12% in men and 6% in women."? As the prevalence increases,
the cost allocated to urinary stone disease treatment and the
loss of workforce during the diagnosis and treatment process
constitute the socioeconomic dimension of the problem.’
Furthermore, urinary stones tend to recur even if they have been
completely treated. The risk of recurrence within the first year is
10.5%, 35% in 5 years and approximately 50% in 10 years.*

Urinary system disease is multifactorial; age, gender,
daily water consumption, smoking and alcohol use, family
history of kidney stones, number of stones, gouty arthritis,
drug use, urinary tract infections, excessive salt and protein
consumption in the diet, living in hot climates, presence of
stress, obesity, menopause and giving birth are among the risk
factors for both urinary stone formation and recurrence.”**

Shock Wave Lithotripsy and new generation technology-
dependent surgical procedures have facilitated the treatment
of urinary stones.'>'* However, treatment costs per patient are
increasing due to technology dependence.’ This indicates that
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medical solutions and preventive medicine should come to
the fore.'”'® Being able to predict the likelihood of recurrence
will help us in metabolic evaluation and planning medical
treatment of patients.

There are studies evaluating the possibility of recurrence
using some of the risk factors accounted to be involved in
kidney stone formation. In a study conducted by Lee et al.”
an 8-question questionnaire was used and it was found to
be reliable in predicting stone recurrences. The recurrence
of kidney stone (ROKS) nomogram was introduced in 2014
and was updated in 2018 and is now being used to predict
recurrence.””” In our study, a questionnaire consisting
of 23 questions under 14 main headings was created. This
questionnaire was applicable to men and women and also
included the 8 questions used in the survey study conducted
by Lee et al."” Therefore, by modifying the scoring system
mentioned above, it was aimed to create a score for each factor
based on the responses, to increase the scope and sensitivity
of the scoring system, and to predict the recurrence of renal
stone disease more precisely by determining a cutoft value.
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METHODS

Two hundred patients aged 18 years and over, who were
treated for the first time with the diagnosis of urinary system
stone disease and who voluntarily agreed to participate in
the study during their follow-up between January 2016 and
December 2017, were included in the study. Approval was
obtained from the Kirikkale University Medical Faculty
Clinical Researches Ethics Committee Ethics Committee for
this thesis study (Date: 21.05.2019, Decision No: 10/03). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

Non-contrast contrast tomography (NCCT) scans of
all patients were evaluated before treatment. Appropriate
treatment methods (PCNL, ESWL, URS) were administered
for urinary stones. All post-treatment data of the patients
were evaluated by a single urologist. Patients were asked to
attend their routine follow-ups annually and to come without
waiting for this period if renal colic occurred, and they were
discharged after treatment.

First of all, the eight questions from the Stone Recurrence
Predictive Score (SRPS) were used exactly as they are. In
addition to these questions, risk factors associated with
the risk of renal stone formation in the literature that can
be inquired with simple questions were included in the
new scoring system. Thus, the Modified Stone Recurrence
Predictive Score (MSRPS) consisting of 23 parameters
under 14 main headings was created (See Appendix). When
the patients came for the follow-ups, the same urologist
administered the survey by asking questions to the patient.

Patients were evaluated in terms of recurrence with
NCCT scan during the follow-up. Recurrence criteria were as
follows: 1. Newly formed stone detected by NCCT, 2. Passage
of a stone that was not detected before, 3. Growth exceeding 2
mm in residual stone size.

Hence, the annual recurrence rates of the patients were
obtained and recorded in their files. The follow-up period was
3 years.

The scores of the questionnaires were attained using
the results of the linear regression test and standardized
coeflicients.

Statistical Analysis

Statistical analysis was performed by entering the study
data into a commercial statistics program on a personal
computer. Normality analysis was evaluated by the t test
and chi-square test. The correlation of recurrence with the
questions used in the questionnaire and the resulting score
was evaluated by applying linear regression and logistic
regression tests. The correlation between MSRPS and
recurrence was evaluated by using Pearson’s correlation
analysis. Statistical significance was considered at p<0.05.
Results are presented as the mean+SD.

RESULTS

Of the 200 patients included in our study, 62 were female
and 138 were male. The mean age was 45.2+14.5 (18-78). The
mean age was 44.7+16.9 (18-78) in women and 45.5+13.3 (22-
76) in men.

Recurrence was observed in 89 (44.5%) of 200 patients
included in the study after 3 years of follow-up. When the
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APPENDIX: MSRPS

1. Age

30-50 2

Other 0
2. Sex

Male 2

Female 0
3. Smoking

Heavy smoker 2

Occasioanlly 1

Nil 0
4. Alcohol

Usually 2

Occasioanlly 1

Nil 0
5. Family History

Both parents 4

Mother 3

Father 2

Brothers or sister 1

Nil 0
6. Stone Number

Multiple and bilateral 4

Multiple and unilateral 2

Single and bilateral 1

Single and unilateral 0
7. Gouty Arthritis Story

Yes 3

Nil 0
8.Additional Disease

Chronic bowel disease 2

Hyperthyroidism 1

Hyperparathyroidism 3

Diabetes Mellitus 1
9. Medication

Use of antiacid agent 1

Use of glucocorticoid 1

Use of loop diuretic agent 1

Use of calcium agent 2

Use of vitamin D 1
10. Urinary Tract Infection

Yes 2

Nil 0
11. Diet

Excess protein in the diet 2

Excess salt in the protein 2
12. Job

Desk work 1

Mobilise 0
13. Stress

Low income-in debt 2

Nil 0
14. Obesity

BMI >25 2

BMI <25 0

Abbreviations: MSRPS: Modified Stone Recurrence Predictive Score, BMI: Body Mass Index (kg/

m2)

distribution of these recurrences by years was evaluated, it
was noted that 31 of them (15.5%) occurred in the first year.
Recurrence was seen in 38 patients (19%) in the second year,
and in 20 patients (10%) in the third year.

Linear regression test performed on all components of our
scoring model revealed that the number of stones (p=0.001)
and obesity (p=0.002) were found to be significantly
correlated with the presence of recurrence. It was found that
the other components did not have a statistical significance
on their own.

The average scores of the models are; MSRPS: 18.4+6.2
(6-35). In the linear regression test, a positive correlation was
found between the MSRPS and the presence of recurrence
(Y:0.235+0.078 X, r2:0.923, p<0.001). Pearson correlation test
indicated a positive correlation (p<0.001) between the MSRPS
score and annual recurrence scores.

According to the ROC analysis performed to determine
the power of MSRPS in predicting recurrence, the value in the
area under the curve is 0.870. ROC curve of these parameters
are given in Figure.
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Figure. ROC curves for Modified Stone Recurrence Predictive Score model

When the MSRPS cutoff value was taken as 18, the
sensitivity was 89.4% and the specificity was 93.1 percent.
When the cutoff value was taken as 26, the specificity was 100
percent. When binary logistic analysis was performed over a
cutoff value of 18, recurrence developed in only 5 out of 39
patients predicted to have no recurrence, while recurrence
was detected in 84 out of 161 patients predicted to have
recurrence.

DISCUSSION

Negatively affecting the health and quality of life of
individuals, urinary stone disease is a common medical
problem throughout the world and has an important impact
on health expenditures.”” Therefore, it has been shown that
preventive medicine studies can positively affect the financial
burden of urinary stone disease.

The lack of a definitive medical treatment for the disease
and the widespread and successful application of surgical
procedures cause the medical treatment part of the solution
to be neglected.®” Especially, most of the patients who suffer
from first stone attack go into a noncomprehensive evaluation
and therefore, preventive treatment is recommended for very
few of them.

In countries where urinary stone disease is common,
the rate of having a stone disease at least once in a lifetime
varies between 12 and 15 percent.” Furthermore, recurrence
can be seen in a patient who has had a stone disease once.
Recurrence rates have been reported as 10% annually, 50% in
10 years, and 98% in 25 years.>»**

If the patients at risk can be predicted among those who
have had stone disease at least once, we can get a chance to
recommend metabolic evaluation and preventive treatment
to forestall new stone formation.?® Unfortunately, almost 95%
of clinicians are not aware of nomograms prepared for this
purpose.”

While there are simple applicable scoring methods
that can be used to predict stone recurrence, they are not
sufficient. Although this deficiency was emphasized in the
study introducing the SRPS system in 2003, the insufficiencies
of this study, such as the fact that it did not question the risk
factors for stone formation, which are frequently discussed
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in the literature, and that it did not include these risk factors
in scoring created a gap in this area.”” It is still promising
that the aforementioned study suggested possible prediction
of stone disease above the cutoff value determined in the
study. When the cutoff value was taken as 7, the sensitivity
was 61.7% and specificity was 75.3% in the detection of stone
recurrence; however, when this value was considered as 11 or
above, the specificity was 100% and it was emphasized that it
would be beneficial to introduce preventive methods.

The ROKS nomogram, introduced in 2014 and updated
in 2018, also provides valuable information on kidney stone
recurrence.’”? This nomogram, which was created the data
collected from follow-ups of 2239 patients between 1984 and
2003 until 2012, contains 13 questions.”* According to the
responses given, it determines the risk as percentage in the
2nd, 5th and 10th years. However, its insufficiency in predicting
the risk of reoperation, the lack of stone composition and its
limited use in genetic diseases constitute its main drawbacks.”

Hoping to fill the gap in the nomogram to some extent, we
diversified the questions by addressing other risk factors in
the literature, aiming to improve the work of Lee et al.”” which
we considered as a reference. Therefore, an MSRPS consisting
of 23 questions was created. It was observed that the MSRPS
system created during the analyzes were all correlated with
the stone recurrence rates.

When the cutoff value was taken as 18 in the MSRPS
system, the sensitivity was 89.4% and specificity was 93.1
percent. Therefore, we were able to predict the majority of
recurrence patients while keeping false negative values at very
low rates. If the cutoff value was 26 and above, the specificity
was found as 100%.

The restricted length of the follow-up period in terms of
recurrence and the relatively scarce number of patients are
the limitations of our study. For this reason, in order to better
evaluate the effectiveness of the scoring system and to decide
on the elimination of some of the existing parameters or the
change of their scoring, we continue the study with longer-
term follow-up of the patients and in larger study groups.

CONCLUSION

This study has shown that MSRPS is a simple and reliable
method that can be administered wherever there is pen and
paper. Due to the high probability of recurrence in renal stone
disease, it would be beneficial to make a metabolic evaluation
if the MSRPS is 18 or above, and to recommend preventive
measures if it is 26 or above.
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