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INTRODUCTION

Introduction The aim of this article was to determine a predictive factor by examining the patient's
characteristics and the stone to predict the ureteral stone spontaneous passage.

Material and methods A total of 200 patients aged 18-55 who were referred with middle and distal
ureter ureteral stones between 5—7 mm were analyzed retrospectively. Patients were randomized

as 50 spontaneous stone passage positive (SSPP) and 50 negative patients. Body mass index (BMI), waist-
to-hip ratio (WHR), stone size, ureter length, ureter diameter, stone Hounsfield unit value (SHU), ureteral
wall thickness (UWT), kidney parenchymal thickness (KPT), kidney parenchymal density, neutrophil-lym-
phocyte ratio (NLR) and thrombocyte-lymphocyte ratio (TLR) values were recorded.

Results The average SHU of the SSPP group was 579 and 970 in the negative group (p: 0.000). While the
mean was 1.7 mm in the UWT SSPP group, it was 2.4 mm in the negative group (p: 0.000). SHU and UWT
were statistically significantly different in univariate and multivariate logistic regression analyses. WHR
values were 39.6 and 29.3 for SSPP and the negative group, respectively (p: 0.032). The ureter diameter
was 7.6 mm for the SSPP group and 8.9 mm in the negative group (p: 0.01).

Conclusions Low SHU value is related to the ureteral stone's positive spontaneous passage, and the
increase of UWT is inversely related to the spontaneous passage. WHR is higher in people who can
passage ureteral stones. A narrow ureter diameter is correlated with spontaneous stone passage.
Ureter length, KPT, and kidney parenchymal density were not associated with spontaneous passage.

of ureteral stones with a diameter of up to 4 mm pass
spontaneously [3, 4]. In the literature, some criteria

Ureteral stone treatment can be diverse depend-
ing on its stone size and location in the ureter and
kidney function. It is crucial to have a septic condi-
tion in this treatment selection, mainly due to the
kidney's obstruction [1]. Ureterorenoscopy (URS),
shock wave lithotripsy (SWL), and medical expul-
sive treatment (MET) are well-known and preferred
treatment methods [2].

Spontaneous passage of ureteral stones remains
a problem to this day. Studies show that 95%
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for spontaneous passage have been defined, generally
based on the stone size [5, 6]. The most identified ad-
vantageous treatment method regarding spontane-
ous passage is medical expulsive treatment (MET).
According to the European Association of Urology
(EAU), MET may be preferred for stones larger than
5 mm in the distal ureter. However, MET is not rec-
ommended due to the low probability of spontaneous
passage of ureteral stones >10 mm in diameter [3].

To predict spontaneous passage, determining
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specific criteria other than the stone's size will help
manage the disease. Based on this idea, we con-
ducted a retrospective randomized study to find one
or more determinants of both the patient and the
stone in the process of spontaneous passage.

MATERIAL AND METHODS

After obtaining institutional review board approval
at our institution between January 2019 and Febru-
ary 2021, 200 patients aged 18-55 years had a single
ureteric stone between 5-7 mm in the distal and
middle ureter confirmed by non-contrast computed
tomography were reviewed retrospectively. Distal
and middle ureteral stones were defined as located
under the iliac cross.

Exclusion criteria:

* Presence of pyelonephritis or complicated urinary
tract infection

Having multiple comorbidities

Previous endourological surgery history

Solitary kidney

Renal dysfunction

* Previous treatment with MET

As it was forecast that the cases who underwent
MET would change the outcomes; 55 patients were
excluded from the study. Also, 22 patients with py-
elonephritis, 13 patients with multiple comorbidi-
ties, and 10 patients who had undergone previous en-
dourological surgery were excluded from the study;
as it was thought that previous endourological sur-
gery may lead to ureteral stenosis and affect the re-
sults (Figure 1).

After applying the exclusion criteria, a total of 100
patients were included in the study, 50 who were
spontaneous stone passage positive (SSPP) and
50 who underwent ureterorenoscopy (URS) or shock
wave lithotripsy (SWL) due to lack of spontaneous
stone passage. Also, it was confirmed with non-con-
trast computed tomography that all patients in the
SSPP group passed their stones.

Patient's demographic properties, body mass index
(BMI), waist-to-hip ratio (WHR), right or left side,
stone size, ureter length, ureter wall thickness
(UWT), ureter diameter above the stone, Houn-
sfield unit of the stone, neutrophil-lymphocyte ratio
(NLR), thrombocyte-lymphocyte ratio (TLR), kidney
parenchyma thickness (KPT), and kidney parenchy-
ma density were measured.

Ureter length was measured considering the num-
ber of transverse lines in non-contrast tomography
between the ureteropelvic and ureterovesical junc-
tion. NLR and TLR were proportioned according
to the patients' hemogram values at first examina-
tion. KPT was calculated by taking the average

Assessed for eligibility (n = 200)

jed (n = 100)
o Medical expulsive
treatment (n = 55)
e Pyelonephritis (n = 22)
e Comorbidity (n = 13)
e History of endourologic
Surgery (n = 10)

Randomized (n = 100)

Spontaneous stone Spontaneous stone
passage positive passage negative
(SSPP) n =50 n=50

Figure 1. Flowchart showing exclusion criteria and numbers.

thickness in the transverse scans of the tomography
of the kidney's upper, middle, and lower poles.

We established ureter wall thickness (UWT) by look-
ing at the stone's line non-contrast tomography.
We assigned the diameter of the ureter in the non-
contrast tomography at the proximal section taken
as the baseline. We accounted for a value for kidney
parenchyma density unit by averaging the upper
middle and lower pole of the kidney parenchyma
Hounsfield unit values in non-contrast tomography.
Since there is no standard term in this regard, we
used the expression of kidney parenchyma density.

Statistical analysis

Patients were divided into two groups by the simple
randomization method. Pearson chi-Square test,
Student t-test, Mann-Whitney U test was employed.
All data were transferred to the SPSS IBM 25 pro-
gram. Additionally, we established univariate and
multivariate logistic regression analyses to deter-
mine the factors affecting spontaneous passage.

RESULTS

There was no statistical difference between the
mean ages of the groups (p: 0.131). In both groups,
25 patients were male, and 25 patients were female.
Of the SSPP group, 29 were right ureteral stones,
and 21 were left ureteral stones. In the negative
group, there were 26 right sides and 24 left sides.
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Table 1. The properties of groups

SSPP SPN Total p

Female gender 25 25 50

1.000*
Male gender 25 25 50
Right ureter 29 26 55

0.627*
Left ureter 21 24 45
Stone size 6.3 6.8 0.14**
Age (mean) 44 39 0.131**

SSPP — spontaneous stone passage positive; SPN — spontaneus passage negative
*Pearson Chi Square; **Student t test

Table 2. Statistical differences of variables between groups

Variables SSPP SPN p
Ureter diameter (mm) 7.6 8.9 0.01*
NLR 33.6 353 0.736**
TLR 125.3 1433 0.145
SHU 579 970 0.000
WHR 39.6 29.3 0.032**
BMI (kg/m?) 28.4 27.4 0.35%
UWT (mm) 1.7 2.4 0.000*
KPT (mm) 20.1 21.6 0.067*
Kidney parenchyma density 31.1 33.9 0.26*
Ureter length (mm) 197 199 0.78*

SSPP — spontaneous stone passage positive; SPN — spontaneus passage negative;
NLR — neutrophil-lymphocyte ratio; TLR —thrombocyte-lymphocyte ratio; SHU

— stone Hounsfield unit; WHR — waist-to-hip ratio; BMI — body mass index, UWT —
ureteral wall thickness; KPT — kidney parenchymal thickness

*Student t test; ** Mann-Whitney U test

Table 3. Univariate and multivariate logistic regression models

There was no statistical difference between the sides
and the groups (p: 0.627). Furthermore, there was
no significant difference between the groups in mean
stone size; it was 6.3 and 6.8 for SSPP and the nega-
tive group, respectively (Table 1).

BMI, ureter length, TLR, NLR, KPT, and kidney
parenchyma density values did not significantly dif-
fer between groups and logistic regression models.
The mean stone Hounsfield unit value (SHU) was
579 in the SSPP group, and it was 970 in the nega-
tive group (p: 0.000). We observed that the mean
UWT was 1.7 mm in the SSPP group and 2.4 mm
in the negative group (p: 0.000). Another variable
that we calculated the statistical difference between
the two groups is the ureter diameter. This value
was 7.6 mm in the SSPP group; we found it 8.9
in the negative group (p: 0.01). We evaluated the
WHR value and found SSPP and the negative group
to be 39.6 mm and 29.3 mm, respectively (p: 0.032).
The distribution of variables by groups is summa-
rized in Table 2.

SHU and UWT showed significant differences in both
univariate and multivariate logistic regression analy-
ses. Insomuch that it wasreached, a one-unitincrease
in UWT reduces the spontaneous passage probability
of the stone by 7.4 times. However, the ureter diame-
ter, which showed a statistically significant difference
between the groups, yielded significant results in the
univariate logistic regression model, however not
in the multivariate model. Similarly, WHR showed
a statistical difference between the two groups, but
we could not obtain these significant results in uni-
variate and multivariate logistic regression models
(Table 3).

Univariate Multivariate
Variables 95%Cl 95%ClI
P Odds ratio P Odds ratio

Lower Upper Lower Upper
Ureter diameter (mm) 0.016 1.376 1.060 1.786 0.697 0.920 0.605 1.399
NLR 0.571 1.084 0.820 1.434 0.038 0.535 0.297 0.966
TLR 0.148 1.007 0.997 1.017 0.068 1.021 0.998 1.044
SHU 0.000 1.004 1.002 1.006 0.001 1.006 1.003 1.010
WHR 0.617 1.069 0.822 1.391 0.969 0.994 0.736 1.342
BMI (kg/m?) 0.346 0.945 0.839 1.064 0.335 0.911 0.755 1.101
UWT (mm) 0.002 4113 1.7 9.950 0.006 7.405 1.785 30.726
KPT (mm) 0.073 1.154 0.987 1.348 0.552 1.091 0.820 1451
Kidney parenchyma density 0.265 1.028 0.979 1.079 0.607 1.021 0.944 1.104
Ureter length (mm) 0.784 1.003 0.983 1.022 0.665 0.992 0.958 1.028

NLR — neutrophil-lymphocyte ratio, TLR — thrombocyte-lymphocyte ratiop; SHU — stone Hounsfield unit; WHR — waist-to-hip ratio; BMI — body mass index; UWT — ureteral

wall thickness; KPT — kidney parenchymal thickness
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DISCUSSION

Ureteral stones mostly have to be treated more ur-
gently than kidney stones due to renal failure, se-
vere pain, and secondary urinary system infections
caused by obstruction. Significant improvement has
been made in treating ureteral stones with SWL and
endourological surgery advancements [7]. However,
it should be kept in mind that even these minimally
invasive treatments may have some complications.
Therefore, spontaneous passage of the stone remains
the most sought after circumstance.

Spontaneous passage of ureteral stones has long
been an issue of discussion for clinicians. In this re-
gard, we can state that the underlying studies in the
literature concentrate on the stone size and location
[3, 8, 9]. Hydronephrosis, pyuria, and perinephric
fat stranding in non-contrast tomography have been
a matter of previous studies. It is possible to say that
there is a positive correlation between the findings
obtained and the distal part of the stone and the re-
duction in stone size and the spontaneous passage
[5, 10, 11]. We excluded patients with pyuria or com-
plicated urinary infections to obtain a homogeneous
population. Furthermore, since it was foreseen that
proximal stones might have longer spontaneous pas-
sage time, only patients with distal and middle ure-
teral stones were included in the study.

The principal component of MET, which is the pri-
mary treatment method for spontaneous stone
passage, is alpha-blockers; also, calcium channel
blockers, phosphodiesterase (PDE) inhibitors, and
spasmolytics may be clinically effective [12]. More-
over, MET can be applied to increase the success
of SWL and help symptoms caused by ureteral stents
[13, 14]. Since we aimed to find a different variable
for spontaneous passage in our study, we excluded
patients who received MET. Some studies have been
carried out by presenting different parameters in the
literature to predict spontaneous passage of ureter-
al stones. In studies conducted on white cell count,
neutrophil count, and C-reactive protein (CRP),
the level of inflammatory markers has been associ-
ated with impacted ureteric stones [15-18].

Apart from these inflammatory markers, it has been
investigated whether neutrophil-to-lymphocyte ra-
tio (NLR) and the thrombocyte-to lymphocyte ra-
tio (TLR) increased in cases of various cancers and
infections associated with spontaneous passage.
In the study conducted by Heidar et al., it is empha-
sized that both NLR and TIR values for spontane-
ous passage are inversely correlated [18]. Similarly,
Lee et al. found that low NLR (<2.3) increased the
spontaneous passage in patients with ureteral stone
size <1.0 cm [19]. However, we did not observe a sig-

nificant difference between the groups in both NLR
and TLR values.

Another variable that has been researched regard-
ing its relationship with spontaneous passage is body
mass index (BMI). In a study conducted in 2015,
BMI was significantly lower in people with spontane-
ous passage [20]. On the other hand, we did not see
a significant relationship between BMI and sponta-
neous passage.

Waist-to-hip ratio (WHR) is used for similar pur-
poses as BMI. It is stated in epidemiological studies
that it is particularly associated with cardiovascular
diseases [21]. Considering that this measurement
is generally a marker for metabolic syndrome and
obesity, it can be thought that there is a possibility
of increasing urinary system stone disease. Studies
in the literature show that waist-to-hip ratio, waist
circumference, and waist stature are related to the
stone's composition and supersaturation status [22,
23]. However, there is no study on whether a rela-
tionship exists between WHR and spontaneous pas-
sage. We found the waist-to-hip ratio rate to be signif-
icantly higher in the SSPP group. In this respect, we
can signify that our study constitutes a first in these
terms. However, we cannot say that we observed
a significant difference in univariate and multivari-
ate logistic regression analyses.

Hounsfield unit is a parameter customarily associated
with the success of SWL [24]. Balci et al. examined the
spontaneous passage success of patients who under-
went MET in 2014, and the Hounsfield Unit values
of the groups with and without spontaneous passage
were found to be 507 and 625, respectively, and no sta-
tistical difference was observed [25]. After logistic re-
gression analysis, we obtained statistically significant
results between the stone's low Hounsfield unit value
and the spontaneous passage between the groups and
after logistic regression analysis. Thus, we can state
that our findings are the first in the literature.
Ureter wall thickness (UWT) has been previously
examined in the literature, and its low level was
found to be significant for spontaneous stone pas-
sage [26]. For this parameter, our results support
the literature.

Another variable that we anticipate to gain a different
outcome for is ureter length. With the opinion that
spontaneous passage would be difficult if the ureter
length increased, the ureter lengths of all patients
were calculated according to the number of sections
between the ureteropelvic junction and the uretero-
vesical junction in non-contrast tomography. How-
ever, ureter length was 197 mm and 199 mm in SSPP
and the other groups, respectively. These results were
not statistically significant (p: 0.78). We know that
there is no standard concept such as ‘ureter length’.
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We used this concept, thinking that we would see
a difference between groups; however, we did not see
a statistically significant difference. In this respect,
although our study is open to criticism, we claim that
the concept of ‘ureter length’ was first stated here.
We have knowledge that kidney parenchymal thick-
ness (KPT) is a predictive factor for kidney functions
[27]. Although patients with renal dysfunction were
not included in our study, we thought that the pa-
renchyma's thickness with ureteral stones might in-
fluence spontaneous passage. However, according to
our outcomes, there was no significant difference in
renal parenchymal thickness between groups.

A concept such as the Hounsfield unit of the renal
parenchyma does not exist in the literature yet.
Inspired by the ‘relationship between kidney Houn-
sfield unit and kidney failure’ study conducted
by our clinic, this expression was introduced here.
The findings we have obtained in this study support
the idea that ‘there is a relationship between high
renal parenchyma Hounsfield unit value and renal
failure’ for now. In this study, we used the concept
of ‘kidney parenchyma density’. However, we did not
obtain a statistically significant result.

Again, we obtained results considering that the kid-
ney parenchyma with ureter stones may affect the
spontaneous passage in practical terms. Unfortu-
nately, our data did not give us meaningful results
for spontaneous passage.
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