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ABSTRACT

Objective: Ureteral stones are monitored for spontaneous passage in cases where there is no indication of interventional treatment. In this prospective
study, we aimed to investigate the role of biochemical inflammation factors in predicting spontaneous passage.

Methods: Our study was conducted in patients who presented with ureteral stones between August and November 2016, following ethics committee
approval and patient consent. The inflammatory markers [white blood cell (WBC), C-reactive protein, sedimentation, mean platelet volume,
neutrophil/lymphocyte ratio, procalcitonin in serum; WBC and bacteria in urine] were recorded in 54 patients with 5-10 mm single ureteral stones
and no indication for interventional treatment, and a control group of 33 volunteers with the same socio-demographic conditions. Medical expulsive
therapy was applied to the case group and followed for 4 weeks. At the end of the follow-up, the case group was divided into two groups as passage
(+) and passage (). The groups’ data were compared statistically.

Results: Distal localization (70% vs 37.5%; p<0.05) was significantly higher in the passage (+) group than in the passage (-). Procalcitonin (207+145.1
pg/mL) was significantly higher (p<0.05) in the passage (-) group than in the passage (+) group (132.7+28.1 pg/mL). In the passage (-) group, the rate
of leukocyturia (58.3% vs 20%; p<0.05) was higher than in the passage (+) group. A significant activity of procalcitonin value [0.805 (0.687-0.923) under
the curve] was observed in the separation of patients with and without passages. A significant activity of procalcitonin 160 pg/mL cut-off value [0.788
(0.658-0.917) under the curve] was observed in the separation of patients with and without passages. Sensitivity was 86.7%, specificity was 70.8%,
positive estimate was 78.8%, negative estimate was 81.0%.

Conclusion: Spontaneous passage in ureteral stones can be estimated by looking at serum procalcitonin levels. The receiver operating characteristic
curve showed that for serum procalcitonin, the cut-off value of 160 pg/mL may have significant effectiveness. In addition, leukocyturia is also one of
the factors that negatively affect spontaneous passage.
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INTRODUCTION

Urinary tract stone disease is the third most common urinary
tract disease after urinary tract infection and benign prostatic
hyperplasia. The lifetime rate of urinary tract stone disease is 13%
for men and 7% for women. It most affects the population aged
30-60 years. The likelihood of recurrence increases over the years
and reaches 50% within 5 years (1). In recent years, the spread of
sedentary life and poor eating habits has increased the likelihood
of urinary tract stone disease.

Urinary tract stones are most commonly detected in the kidney,
while 20% are detected in ureteral localization (2). The most
common cause of renal colic, one of the common problems
in the emergency department, is ureteral stones with a ratio
of 60-95% (3). Renal colic, characterized by nausea-vomiting
that accompanies sudden flank pain and lower urinary tract
symptoms that may accompany it, significantly affects the
quality of life.

A significant portion of ureteral stones can fall spontaneously.
Follow-up with medical treatment of newly diagnosed ureteral
stones less than 10 mm is a recommended treatment alternative.
In recent years, spontaneous passage anticipation and medical
expulsive therapy (MET) have been added to the European
Urological Association urolithiasis and the American Urological
Association (AUA) ureteral stone guidelines. In these guidelines,
MET is recommended as an initial treatment for ureteral stones
smaller than 10 mm (4).

Treatment options in ureteral stones are 3 main groups: MET,
ureteroscopy (URS) and shock wave lithotripsy (SWL). MET is a
lower-cost active observation option that can save administered
patients from interventional therapies (URS, SWL) and the
complications that these interventions can create. In the MET
protocol, patients are followed up to 4-6 weeks by administration
of hydration, analgesic (non-steroidal anti-inflammatory drug) and
alpha-blocker drugs (mostly tamsulosin). In case of acute renal
failure, sepsis, progressive hydronephrosis and uncontrollable
pain that develops despite treatment in follow-up of patients,
or if spontaneous passage does not occur after 4-6 weeks, the
interventional treatment stage is switched (4).

Spontaneous passage cannot be achieved in all patients given
MET. The most important predictive parameters in this regard are
the size of the stone (<5 mm, >5 mm) and its localization (proximal,
mid, distal). According to AUA, 68% of <5 mm stones; 47% of
>5 mm stones observed spontaneous passages (5). In recent
years, studies have been published showing that biochemical
inflammation factors can predict spontaneous passage (6-8). In this
study, we aimed to present the role of biochemical inflammation
factors [serum white blood cell (WBC), C-reactive protein
(CRP), sedimentation, mean platelet volume (MPV), neutrophil/
lymphocyte ratio (NLR), procalcitonin and urine WBC, bacteria] in
predicting spontaneous passage in ureteral stones between 5-10
mm in size in line with statistical analysis.
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METHODS

This prospective observational case-control study was conducted
in patients who presented to our outpatient clinic between August
2016 and November 2016 and were diagnosed with ureteral
stones, after ethics committee approval (decision no: 05/2016,
date: 27.01.2021) and patient consent. The case group included
54 patients aged 20-60 years with an attack of renal colic and
with a single ureteral stone of 5-10 mm in non-contrast computed
tomography (CT) imaging.

Multiple stones, stone tract after SWL or URS, bilateral ureteral
stones, solitary kidney, contralateral atrophic kidney, severe
hydronephrosis, symptomatic urinary tract infection, signs of
acute renal failure, congenital ureteral anomaly, history of ureteral
stricture or reconstructive ureter surgery history, patients who
were started on anti-inflammatory and/or antibiotic therapy for
existing ureteral stones were not included. Exclusion criteria were
active infectious disease, chronic inflammatory disease (ulcerative
colitis, rheumatoid arthritis, ankylosing spondylitis, etc.), active
neoplasia, cardiovascular disease, obesity, diabetes mellitus,
thyroid disease or previous thyroid surgery, immunosuppression
or immunosuppressive therapy.

In the control group, 33 healthy volunteers between the ages of
20-60, who had no history of stone disease, no chronic or active
disease, whose socio-demographic characteristics were similar
to the case group were included. Age, gender, body mass index
(BMI), smoking habits, chronic diseases, drug allergies, history of
stones (stone reduction, stone surgery or SWL treatment) were
questioned and recorded during the first examination of the
patients. The degree of pain was noted using the visual analog
scale (VAS) score. A patient registration form containing patient
socio-demographic information, laboratory results, procalcitonin
results, imaging data and control records created during follow-
up was completed for all cases. All forms were then registered
using Microsoft® Excel®.

Case and control groups (n=87) were evaluated with complete
blood stripping, CRP, sedimentation, serum procalcitonin,
complete urinalysis and ICAB (urine culture antibiogram). WBC,
NLR, MPV, red cell distribution width (RDW) values were noted in
the complete blood count.

Leukocyturia and bacteriuria were recorded in the complete
urinalysis. Presence and degree of hyphronephrosis of the
case group were evaluated ultrasonographically. The serum
obtained centrifuging the 5 mL blood sample taken during the
first examination was kept until the day the procalcitonin kit
will be used. It was stored -20 °C. Biovendor® (Czech Republic),
Human Procalcitonin ELISA (RD191006200R) measurement kit
was used for procalcitonin measurement. The serums studied
by the Biotek EIx-800 microplate reader device were measured
using the Biotek brand Genb software program. CT scans (n=54)
taken at University of Health Sciences Turkey, Gaziosmanpasa
Training and Research Hospital were performed using Infiniti®
software over the hospital Picture-Archiving and Communication
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System; in the axial and coronal sections, 1.5 and 5 mm sections
were measured and recorded by a single physician. The side
of the stone (right/left), location (proximal, mid, distal), size
(measurement of the longest segment), area (width x height)
and degree of hydronephrosis were noted using a spiral CT of
the entire abdomen without contrast, in which patients received a
diagnosis of ureteral stones. In determining the localization of the
stone, the section up to the upper border of the sacroiliac joint
was determined as the proximal urethra, the section extending
along the sacroiliac joint was determined as the mid urethra, and
the section from the lower border of the sacroiliac joint to the
bladder was determined as the distal urethra. When calculating
the size of the stone, coronal and axial images in cross-sectional
imaging were also used. Patients who did not have indications
for interventional treatment received monitoring by starting MET.
For MET, patients were prescribed one diclofenac sodium 75 mg/
day (if necessary) and one tamsulosin 0.4 mg/day. In addition, an
average daily fluid intake of 2-3 liters was recommended. Patients
who were started on MET were called to outpatient controls
every two weeks, except for emergencies. During the control of
the outpatient clinic, it was questioned whether the patients had
passed the stone or not, whether they applied to the emergency
department due to renal colic during this treatment period,
and their VAS score. In addition, the presence of progressive
hydronephrosis was checked with ultrasonography (USG). Among
those who stated that they could not pass the stone, the presence
of the stone was confirmed by Doppler USG in the second and
fourth weeks in those with opaque stones, and in the fourth week
of non-opaque non-contrast abdominal CT. At the end of the
study, those who could not drop the stone passage (-); those who
dropped the stone were grouped as passage (+).

Statistical Analysis

Mean, standard deviation, median, lowest, highest, frequency
and ratio values were used in the descriptive statistics of the data.
The distribution of variables was measured by the Kolmogorov-
Smirnov test. The Mann-Whitney U test was used in the analysis
of quantitative independent data. Chi-square test was used in the
analysis of qualitative independent data, Fisher's Exact test was
used when chi-square test conditions were not met. Effect level
and cut-off values were investigated using the receiver operating
characteristic curve. SPSS 22.0 program was used in the analyses
and p<0.05 was considered statistically significant.

RESULTS

At the end of the study, 30 patients (55.5%) were able to pass
ureteral stones, it was found that 24 patients (45%) could not reduce
it. During the follow-up period, none of the patients had findings
that required interventional treatment such as fever, persistent and
uncontrollable renal colic attacks, progressive hydronephrosis and
renal failure. When the patients in the case and control groups
were compared in terms of age, gender distribution, BMI value,
smoking rate and stone surgery history, no significant difference
was found. Considering the rate of extracorporeal SWL and stone-
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passing history, there was a significant increase in the case group
compared to the control group (p<0.05) (Table 1).

Laboratory values were not significantly different between both
groups in terms of WBC value, bacteriuria rate and CRP value,
while RDW value, NLR value, leukocyturia rate, sedimentation
value and procalcitonin value were significantly higher in the case
group than in the control group (p<0.05) (Table 2).

Mean age was calculated (35.8+9.3) in the group with passage (-);
and (38+10.9) in the group with passage (+). BMI was calculated
(26.4+4.7) in the group with passage (-); and (26.5£3.6) in the
group with passage (+). Compared statistically, no significant
differences were found between the age, gender distribution,
BMI, and smoking rates of patients in the group with and without
a passage (Table 3).

Patients in the group with and without passages did not have
statistically significant differences in terms of kidney stone
reduction (36.7%/37.5%), SWL history (12.5%/16.7%) and stone
surgery history (8.3%/6.7%). There were no statistically significant
differences in stone size (6.5+1.4 mm vs 7+1.2 mm), stone area
(36.4£12.9 mm?2vs 37.5+10.3 mm?), primary/secondary distribution
and laterality in patients in the group with and without passages.
However, compared to the non-passage group, the localization
rate of the stone to the distal urethra in the passage group was
statistically significant (70% vs 37.5%) (p<0.05) (Table 3).

No statistically significant difference was found between the
two groups with and without a passage; in terms of WBC value
(9.1+£2.4 vs 8.4+2.3), RDW value (15.4+1.5 vs 15.5+2.4), NLR value
(2.9+1.7 vs 2.8+£1.7), MPV value (8.5+1.3 vs 8.7+0.6), CRP value
(11.5£15.4 vs 9.8+8.2), sedimentation rate (14.7+11.7 vs 11.8+7.0),
bacteriuria rate (6.7% vs 0%), and hydronephrosis grade. However,
procalcitonin level (207£145.1 pg/mL vs 132.7+28.1 pg/mL) and
leukocyturia rate (58.3% vs 20%) were significantly higher in the
non-passage group (p<0.05) (Table 4).

In the differentiation of patients with and without passage, the
procalcitonin value [area under the curve 0.805 (0.687-0.923)] and
the procalcitonin 160 pg/mL cut-off value [area under the curve
0.788 (0.658-0.917)] was found to be significant. Sensitivity was
86.7%, specificity was 70.8%, positive prediction was 78.8%, and
negative prediction was 81.0% (Table 5) (Figure 1).

When the initial VAS pain score was compared, there was no
significant difference between the two groups, while the 2 week
VAS pain score of the non-passage group was significantly higher
than the passage group (3.7+2.4 vs 2.7+1.8) (p<0.05). Similarly,
the 4" week VAS pain score of the group without passage was
significantly higher than the group with passage (3.0+1.8 vs
0.8+1.0) (p<0.05) (Table 6).

DISCUSSION

In recent studies, the probability of spontaneous passage of
ureteral stones is 71-100% in <5 mm stones; it has been reported
that it is 25-46% in stones between 5-10 mm, and the probability
of spontaneous passage within 40 days of ureteral stones with a
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diameter of <4 mm is 95% (5,9,10). Demebhri et al. (11) reported
that spontaneous passage was seen in 89.9% of stones <5 mm,
63.4% of stones with a size of 5-10 mm, and only 9.1% of stones
with a size >10 mm. Chau et al. (12) reported that spontaneous
passage of ureteral stones between 5-10 mm was 50% and 81.8%
in the control group given medical expulsive therapy. In our
study, the spontaneous passage rate after 4 weeks of follow-up
in patients with a stone size of 5-10 mm and undergoing medical
expulsive therapy was calculated as 55.5%.

Factors that increase the likelihood of spontaneous passage
in ureteral stones are generally known as the size of the stone
<5 mm, distal placement, lack of hydronephrosis, while many
studies have recently been published on these factors. In a study
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conducted by Ahmed et al. (13), factors that increase the likelihood
of spontaneous passage in ureteral stones <10 mm were listed
as less than <5 mm in size, distal placement, serum WBC height,
perinephric fat thickening. Aldagadossi (14) reported that those
with CRP height in distal ureteral stones were less likely to have
spontaneous passage.

In another study, Hwang et al. (15) reported URS findings of
impacted distal ureteral stones <5 mm. In this study, luminal
stenosis caused by severe mucosal edema was reported in 30% of
the patients, and it was emphasized that mucosal inflammation,
which is generally seen in impacted stones, can also be revealed
by the tissue rim-sign finding on imaging. Sarica et al. (16)
reported that the ureteral wall thickness had a very high effect

Control
Mean * SD/n-%
Age 33.9+£8.3
Female 6 18.2%
Gender
Male 27 81.8%
BMI 24.8+5.1
No 21 63.6%
Smoking
Yes 12 36.4%
Primary 33 100.0%
P/S
Secondary 0 0.0%
No 33 100.0%
ESWL history
Yes 0 0.0%
o q o st No 33 100.0%
one dropping histo
AL i Yes 0 0.0%
S hist No 33 100.0%
one surgery histo
5y i/ Yes 0 0.0%

Case

Med Mean * SD/n-% Med P

320 37.1£10.2 36.0 0.159™
16 29.6%

- - 0.233¢
38 70.4%

254 26.5+4.1 26.2 0.245m
26 48.1%

- 0.293¢

28 51.9%
32 59.3%

- - 0.000%
22 40.7%
46 85.2%

- - 0.020¢
8 14.8%
36 66.7%

- = 0.000%
18 33.3%
50 92.6%

- - 0.293%
4 7.4%

"Mann-whitney U test, “chi-square test. BMI: body mass index, ESWL: extracorporeal shock wave lithotripsy, SD: standard deviation, Med: median, P/S: primary/

secondary

Control group

Mean = SD/n-%
WBC 8.0+1.9
RDW 12.8+0.9
NLR 2.0+0.3
MPV 8.5+0.7
o No 33/100%

Bacteriuria

Yes 0/0.0%

No 33/100%
Leukocyturia

Yes 0/0.0%
CRP 4.0+1.1
Sedimentation 4.2+1.3
Procalcitonin 128.2+36.6

Case group
Med Mean = SD/n-% Med P
7.5 8.8+2.3 8.3 0.053™
12.5 15.5£1.9 15.2 0.000™
2.2 2.8+1.7 2.3 0.009™
8.4 8.6£1.0 8.6 0.451m
- 52/96.3% -
0.524%
- 2/3.7% -
- 34/63.0% -
0.000%
- 20/37.0% -
3.4 10.4£12.6 4.7 0.088™
4.0 13.4£9.9 11.0 0.000™
124.6 165.7+104.7 145.8 0.004m

"Mann-Whitney U test, *chi-square test. WBC: white blood cell, RDW: red cell distribution width, NLR: neutrophil/lymphocyte ratio, MPV: mean platelet volume,

CRP: C-reactive protein, SD: standard deviation, Med: median
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on the stone-free rates in impacted proximal ureteral stones that
underwent SWL. In this study, the sensitivity of the cut-off value
of 3.55 mm for ureteral wall thickness was reported as 91.7%, the
specificity as 77%. In light of this information, we investigated the
predictability of spontaneous passage with serum inflammation
markers based on the association of impacted ureteral stone-
mucosal inflammation. As a result of our study, serum WBC,
RDW, NLR, MPV, CRP, sedimentation values did not have a role
in determining spontaneous passage in patients we followed
up with medical expulsive therapy, however, leukocyturia rate
and high serum procalcitonin values were statistically significant
(p=0.004, p<0.001). We concluded that it reduces the possibility
of spontaneous passage. As a result of statistical analysis, we
concluded that those whose serum procalcitonin value is less
than 160 pg/mL are more likely to have spontaneous passage.
In addition, in parallel with other studies, we found that distal
ureteral stones are significantly more likely to be spontaneous
passage (p<0.05). We believe that it is important to demonstrate
the ability of procalcitonin and leukocyturia to predict passage,
unlike other markers.
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Procalcitonin is a polypeptide consisting of 116 amino acids
with a molecular weight of about 13 kilodaltons. This hormone
was first described by Ghillani et al. (17) in 1989 as a precursor
of calcitonin, which is produced in the thyroid gland and
contains 32 amino acids. Activated calcitonin is produced by
proteolytic enzymes in the C-cells of the thyroid. Production of
procalcitonin and calcitonin begins with the transcription of the
preprocalcitonin precursor containing 141 amino acids. It has
been shown that endotoxins increase in sepsis and inflammation,
and procalcitonin levels increase in the body shortly after the
release of immune mediators (18). Studies have shown that
procalcitonin causes significant inhibition of prostaglandin
and thromboxane synthesis in lymphocytes in vitro. Inhibition
of cyclooxygenase activity has been held responsible for this
inhibition (19).

Procalcitonin increases 4-6 hours after endotoxin administration,
peaks at 6-8 hours, and plateaus from 12-48 hours due to a half-life of
25-30 hours (20). The value of procalcitonin in the normal population
is known as <0.05 ng/mL. In systemic infections, it can reach levels of
2 ng/mL; in sepsis, it can reach levels of 10 ng/mL (21,22).

Table 3. Comparison of socio-demographic and stone history characteristics of the group with and without passage

Passage (-) Passage (+)
Mean = SD/n (%) Med Mean = SD/n (%) Med 5
Age 35.8+9.3 35.0 38.0£10.9 38.0 0.381m
Female 10 (41.7%) 6 (20.0%)
Gender - - 0.083*
Male 14 (58.3%) 24 (80.0%)
BMI 26.4+4.7 26.2 265+3.6 26.2 0.781
) No 12 (50.0) - 14 (46.7%) .
Smoking - 0.808*
Yes 12 (50.0) 16 (53.3%)
2" week passage 8 (26.7%)
4% week passage 26 (86.7%)
No 15 (62.5%) - 19 (63.3%) -
) ; Yes 9 (37.5%) - 11 (36.7%) -
Stone dropping history i 0.950%
Right 6 (25.0%) - 6 (20.0%) -
Left 3(12.5%) - 5(16.7%) -
) No 21 (87.5%) - 25 (83.3%) -
ESWL history 0.668*
Yes 3(12.5%) - 5(16.7%) -
i No 22 (91.7%) - 28 (93.3%) -
Stone surgery history 0.816*
Yes 2 (8.3%) - 2 (6.7%) -
Stone size (mm) 7.0+£1.2 7.0 6.5+14 6.4 0.200™
Stone area (mm?) 37.5+10.3 34.2 36.4+12.9 30.0 0.310™
Primary 15 (62.5%) - 17 (56.7%) -
P/S 0.665¢
Secondary 9 (37.5%) - 13 (43.3%) -
) Right 10 (41.7%) - 12 (40.0%) -
Side 0.901%
Left 14 (58.3%) - 18 (60.0%) -
Proximal 7 (29.2%) - 2 (6.7%) -
Localization Mid 8 (33.3%) - 7 (23.3%) - 0.029¢
Distal 9 (37.5%) - 21 (70.0%) -

"Mann-Whitney U test, *chi-square test, SD: standard deviation, BMI: body mass index, ESWL: extracorporeal shock wave lithotripsy, Med: median, P/S: primary/

secondary
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Passage (-)
Mean + SD (Med)/n (%)
WBC 8.4+2.3(8.0)
RDW 15.5£2.4 (15.1)
NLR 2.8+1.7 (2.3)
MPV 8.7+0.6 (8.7)
CRP 9.0+8.2 (5.4)
Sedimentation 11.8+7.0 (11.0)
Procalcitonin 207.0+45.1 (173.1)
. Yok 24 (100%)
Bacteriuria
Var 0(0.0%)
i Yok 10 (41.7%)
Leukocyturia
Var 14 (58.3%)
| 12 (50.0%)
Hydronephrosis Il 11 (45.8%)
I 1(4.2%)

Pasaj (+)

Mean = SD (Med)/n (%) B
9.1+2.4 (8.7) 0.261m
15.4£1.5(15.4) 0.657™
2.9+1.7 (2.6) 0.821m
8.5+1.3(8.5) 0.721m
11.5+£15.4 (14.2) 0.875m
14.7£11.7 (12.0) 0.558™
132.7+28.1 (134.6) 0.000™
28 (93.3%)

0.497%
2 (6.7%)
24 (80.0%)

0.004*
6 (20.0%)
19 (63.3%)
10 (33.3%) 0.325%
1(3.3%)

"Mann-Whitney U test, *chi-square test. SD: standard deviation, WBC: white blood cell, RDW: red cell distribution width, NLR: neutrophil/lymphocyte ratio, MPV:
mean platelet volume, CRP: C-reactive protein, Med: median

Area under  95% Confidence

the curve interval
Procalcitonin 0.805 0.687-0.923 0.000
Cut-off 160 pg/mL 0.788 0.658-0.917 0.000
Sensitivity 86.7%
Positive prediction  78.8%
ROC Specificity 70.8%
bredieion 9%

ROC: receiver operating characteristic curve

ont- T T T T 00
0% 20% 40% 60% 80% 100%
! - Specifity .
= Procalditonin ---- Reference line
« « «Cut off 160

Figure 1. ROC for procalcitonin 160 pg/mL cut-off value in
predicting spontaneous passage
ROC: receiver operating characteristic curve

In our study, the cut-off value of procalcitonin in estimating the
passage was calculated as 160 pg/mL (=0.16 ng/mL). The average
value of the non-passage group was 207+145.1 pg/mL and the
non-passage group was 132.7+28.1 pg/mL. We think that the
elevation of procalcitonin in the non-passage group is associated
with the excess of mucosal inflammation. The excess of this
mucosal inflammation may have increased the impaction of the
stones in the future and made their passage difficult. Between the
two groups; The statistically significant difference in the second
week (3.7/2.7) and fourth week (3.0/0.8) VAS scores may also
explain the difference in mucosal inflammation and edema.

Procalcitonin is used in the early and reliable diagnosis of sepsis,
in determining the severity of sepsis, in the differential diagnosis
of acute pancreatitis infection and sterile necrosis, in autoimmune
diseases, in differentiating acute organ rejection from bacterial
infection, as an early indicator of post-operative bacterial or septic
infectious complications, and in the follow-up of neutropenic
patients after chemotherapy (18,23). In addition, studies have been
published in recent years indicating that procalcitonin can detect
relapses in patients with chronic prostatitis, that the infection rate
in obstructed ureteral stones and the elevation of procalcitonin
are correlated, that it can detect the severity of inflammation in
patients with cholecystitis, and its importance in the diagnosis of
bacterial arthritis (24-27). In our studly, it was investigated whether
procalcitonin values were effective in the decision to follow-up of
patients diagnosed with ureteral stones.

When the study groups were compared, it was revealed by
statistical analysis that the patients were homogeneous in terms
of socio-demographic characteristics (age, gender distribution,
BMI, smoking) and features that may cause anatomical stenosis
(history of stone loss, open ureterolithotomy, URS, SWL).
Procalcitonin elevation and the presence of leukocyturia were
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Passage (-)
Ortalama = SD
VAS pain score
Start 9.1£1.0
2 week 3.7+2.4
4t week 3.0+1.8

Passage (+)
Med Ortalama = SD Med P
9.5 8.6+1.2 8.0 0.089™
4.0 2.7+18 3.0 0.049m
3.0 0.8+1.0 0.0 0.000m

"Mann-Whitney U test, SD: standard deviation, VAS: visual analog scale, Med: median

found to be statistically significantly higher in the two groups,
which were homogeneous with all their features except
localization distribution. We think that finding a statistically
significant cut-off value of 160 pg/mL for procalcitonin in
our study is promising. We believe that procalcitonin can be
effective in the decision of follow-up or interventional treatment
of patients, especially in ureteral stones with a size of 5-10 mm,
which are less likely to have spontaneous passage compared to
stones <5 mm.

In a study conducted by Ahmed et al. (13), it was reported that
the number of leukocytes in urine microscopy did not differ
statistically significantly in the group with and without passages.
In one study, it was noted that treatment with Rowatinex® after
SWL is an effective treatment for getting rid of residual fragments,
and leukocyturia is significantly reduced after Rowatinex® use
(28). In our study, leukocyturia was observed in 20% of the group
with passage and in 58.3% of the group without passage, and
a statistically significant difference was found between them
(p=0.004). We think that the higher rate of sterile leukocyturia
seen in urine analysis in the non-passage group indicates excess
mucosal inflammation.

Study Limitations

We think that the small number of our cohort and the lack of
repeated measurements are limitations. We think that the large
number of case groups may enable analysis by dividing them
into subgroups (proximal, mid and distal), especially according to
the localization of ureteral stones at the initial diagnosis stage,
and the analysis of these homogeneous groups may increase the
value of the study.

CONCLUSION

In recent years, studies have been conducted that predict that
biochemical inflammation factors may be one of the predictive
factors in predicting spontaneous passage. In our study,
procalcitonin levels were used for the first time to predict the
passage of ureteral stones between 5-10 mm, and it was found
that the height of the level may be a factor that complicates
the passage. Our findings suggest that procalcitonin level
measurement may be possible to take place in daily urology
practice after studies with higher series. In addition, our findings
suggest that the presence of leukocyturia in patients with ureteral
stones may be a factor that complicates spontaneous passage.
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