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Background: Ureteral stones are a common cause of
acute renal colic, and while most small stones pass
spontaneously, reliable predictors of passage are needed
to optimize patient selection for conservative manage-
ment. This study aims to evaluate the role of radiologic,
clinical and laboratory parameters—particularly the
proximal/distal (P/D) ureteral diameter ratio—in pre-
dicting spontaneous passage of <10 mm ureteral stones.
Materials and Methods: This retrospective cohort
study included 277 patients diagnosed with ureteral
calculi <10 mm on non-contrast computed tomog-
raphy between September 2022 and September 2025.
Pregnant patients, solitary kidney cases, congenital
anomalies, active urinary infection, and incomplete
computed tomography (CT) data were excluded. Prox-
imal and distal ureteral diameters were measured 1
cm above and below the stone on axial CT images,
and their ratio (P/D ratio) was calculated. Stones
located at the ureterovesical or ureteropelvic junction
were excluded from ratio analysis due to anatomic
constraints. Spontaneous passage within 4 weeks was
confirmed by follow-up ultrasonography in all patients.
Patients were grouped into passage (n = 204) and no-
passage (n = 73). Mann–Whitney U and chi-square
tests were used for group comparisons. Predictive perfor-
mance was assessed by receiver operating characteristic
(ROC) analysis.

Results: The spontaneous passage rate was 73.6%. Age,
sex, and body mass index did not differ significantly
between groups (p ≥ 0.05). Stone size (p < 0.001),
location (p = 0.003), CT Hounsfield Unit (HU)
(p < 0.001), and P/D ureteral diameter ratio (p < 0.001)
were significantly associated with passage. Distal and
≤5 mm stones demonstrated markedly higher spon-
taneous passage rates. Median HU was lower in the
passage group (487.00 [348.75–707.00]) than in the
no-passage group (648.00 [467.00–846.00]). The P/D
ratio was significantly lower in the passage group (2.90
[2.21–3.50]) compared with the no-passage group (4.20
[3.05–5.33]). Alpha-blocker use was not associated with
passage (p = 0.232). ROC analysis demonstrated that
stone size (area under the curve [AUC] 0.773) and
P/D ratio (AUC 0.757) were the strongest predictors,
outperforming HU (AUC 0.645) and location (AUC
0.617).
Conclusions: Stone size, location, HU value, and
the proximal/distal ureteral diameter ratio are signif-
icant markers associated with spontaneous passage of
<10 mm ureteral stones. Lower HU values, distal
location, smaller stone size, and a reduced P/D ratio
favor spontaneous passage. The P/D ratio, a simple
and practical CT-derived measurement, showed supe-
rior discriminative ability compared with HU and may
assist clinicians in selecting appropriate candidates for
conservative management.
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Introduction

Ureteral stones are a common cause of acute renal
colic and represent a significant proportion of uro-
logical emergency visits worldwide.1–3 The lifetime
prevalence of urolithiasis ranges from 5% to 15%,
and the incidence continues to rise globally.4,5 Spon-
taneous stone passage depends on multiple factors,
including stone size, location, degree of ureteral
obstruction, and local anatomic dynamics.6,7

Non-contrast computed tomography (CT) has
become the preferred imaging modality for eval-
uating suspected ureteral calculi due to its high
sensitivity and specificity.8,9 In addition to confirming
stone presence, CT provides detailed morphologic
and structural information that may help predict the
likelihood of spontaneous passage.10 Prior studies
have explored several CT-derived parameters—such
as ureteral wall thickness, periureteral fat stranding,
and hydronephrosis severity—as potential indicators
of stone impaction and passage probability.11 How-
ever, the clinical utility and reproducibility of these
parameters remain variable.12

Measurement of proximal and distal ureteral
diameters relative to the stone has recently emerged
as a promising imaging feature.13 Differences in lumi-
nal diameter above and below the stone reflect
intraluminal pressure changes and the degree of
functional obstruction, potentially offering insight
into stone dynamics.14 Although the relationship
between ureteral dilatation and obstruction has been
described, the predictive value of the proximal/distal
(P/D) ureteral diameter ratio for spontaneous pas-
sage of small ureteral stones (<10 mm) has not been
adequately investigated.15,16

Given the clinical importance of distinguishing
patients who will pass their stones spontaneously
from those who may require intervention, practical
and easily measurable CT parameters are needed.
This study aims to evaluate the association between
radiologic, clinical, and laboratory characteristics—
including the P/D ureteral diameter ratio—and
spontaneous passage of <10 mm ureteral stones
within a 4-week follow-up period. By examining
the discriminative performance of these parame-
ters, we seek to determine their potential role in
guiding conservative versus interventional manage-
ment strategies.

Materials and Methods

Study design and patient selection
This retrospective cohort study was conducted in
the Department of Urology at Medipol Univer-
sity Esenler Hospital after obtaining approval from
the Istanbul Medipol University Non-Interventional
Clinical Research Ethics Committee (Decision No.:
1282; Date: 30 October 2025). The requirement for
written informed consent was waived due to the
retrospective nature of the study. Medical records and
imaging data of patients who presented with ureteral
colic and were diagnosed with ureteral calculi on non-
contrast CT between September 2022 and September
2025 were reviewed.

The inclusion criteria were as follows:

1. Age ≥18 years
2. Single ureteral stone measuring <10 mm in max-

imum transverse diameter on non-contrast CT
3. Stone located in the proximal, mid, or dis-

tal ureter
4. Clinical follow-up for spontaneous stone pas-

sage with conservative management
5. No intervening urological procedure during the

initial 4-week observation period
6. Completion of follow-up ultrasonography at

4 weeks

The exclusion criteria were as follows:

1. Pregnancy
2. Solitary kidney
3. Congenital urinary tract anomalies (e.g.,

duplicated collecting system, horseshoe kidney,
ectopic ureter)

4. Active urinary tract infection at presentation
5. Prior ureteral stenting or ureteral surgery
6. Multiple ureteral stones
7. Bilateral ureteral stones
8. Incomplete or inadequate CT data for

measurement
9. UPJ stones precluding reliable proximal

diameter measurement
10. UVJ stones precluding reliable distal diame-

ter measurement
11. Loss to follow-up or incomplete follow-up data

Clinical and demographic data
Demographic characteristics (age, sex, body mass
index), stone side, size, and location (proximal,
mid-ureter, distal) were recorded. Alpha-blocker use
(yes/no), serum creatinine level, and urinary red
blood cell (RBC) categories (0–3) were also collected.

240 Copyright © 2026 The Authors. Published by Tech Science Press; 33(2); April 2026



Proximal/Distal ureteral diameter ratio as a predictor of spontaneous

CT acquisition and measurement protocol
All CT scans were non-contrast studies performed
on a 64-slice multidetector CT scanner (Siemens
Somatom Definition, Siemens Healthcare, Erlangen,
Germany) using a standardized institutional pro-
tocol. Acquisition parameters included 3-mm slice
thickness, 120 kVp, and automatic tube current mod-
ulation. All measurements were performed on axial
images with consistent window settings. Stone size
was measured on axial images using the maximum
transverse diameter.

To evaluate ureteral morphology, ureteral diam-
eters were measured 1 cm proximal (above) and
1 cm distal (below) to the stone on axial CT images.
Measurements were obtained by placing electronic
calipers from outer wall to outer wall at the widest
external diameter on the slice where the ureter
was best visualized (Figure 1). The proximal/distal
ureteral diameter ratio (P/D ratio) was calculated by
dividing the proximal diameter by the distal diam-
eter. All measurements were performed by a single
experienced urologist blinded to clinical outcomes
using a standardized measurement protocol to ensure
consistency.

The Hounsfield Unit (HU) value of each stone was
obtained using a region-of-interest (ROI) placed over
the densest portion of the calculus.

Definition of spontaneous stone passage
Spontaneous stone passage was confirmed by
follow-up imaging performed at approximately 4
weeks (range: 26–30 days). All patients underwent
confirmatory ultrasonography performed by an
experienced radiologist, including those reporting
symptomatic improvement or witnessed stone
expulsion. Stone passage was defined by absence
of acoustic shadowing on ultrasonographic
examination with resolution of hydronephrosis
when present. Patients with persistent stone
visualization on imaging were assigned to the no-
passage group. Imaging findings were concordant
with clinical assessment: all patients who reported
witnessed stone expulsion demonstrated absence
of stone on imaging, and symptom resolution was
consistently associated with imaging confirmation of
stone passage.

Statistical analysis
All analyses were performed using IBM SPSS Statis-
tics 22.0 (IBM Corp., Armonk, NY, USA). Distribution
of continuous variables was assessed using the
Shapiro–Wilk test. Non-normally distributed vari-
ables were expressed as median [interquartile range
(IQR)] and compared using the Mann–Whitney U

FIGURE 1. Coronal reformatted non-contrast
computed tomography image illustrating the
measurement protocol for the proximal/distal
(P/D) ureteral diameter ratio. Although all
measurements were performed on axial images, a
coronal reconstruction is presented here to better
demonstrate the spatial relationship between the
measurement sites and the stone. The proximal
ureteral diameter (0.92 cm) is measured 1.00 cm
cranial to the stone, and the distal ureteral diameter
(0.59 cm) is measured 1.00 cm caudal to the stone.
Electronic calipers are placed from outer wall to
outer wall at the widest external diameter of each
segment. The ureteral calculus appears as a bright
hyperattenuating focus (center of image). The P/D
ratio in this representative case is 1.56 (0.92 ÷ 0.59),
indicating moderate proximal ureteral dilatation
relative to the distal segment

test. Categorical variables were expressed as num-
ber (percentage) and compared using the Pearson
chi-square test.

The discriminatory performance of predictors for
spontaneous passage was evaluated using receiver
operating characteristic (ROC) curve analysis, and the
area under the curve (AUC) was calculated. Multi-
variable logistic regression was performed to assess
the independent predictive value of the P/D ratio
after adjusting for stone size and location. A p-value
<0.05 was considered statistically significant.
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TABLE 1. Comparison of demographic characteristics according to spontaneous stone
passage

Variable Stone passed (n = 204) Stone not passed (n = 73) p-value

Age (years), median [IQR] 37.5 [32.0–46.0] 38.0 [33.0–46.0] 0.624†

BMI (kg/m2), median [IQR] 26.0 [24.2–27.8] 27.3 [24.7–28.1] 0.050†

Sex, n (%)
0.372‡Female 54 (26.5%) 24 (32.9%)

Male 150 (73.5%) 49 (67.1%)

Note. † Mann–Whitney U test; ‡ Chi-square test. BMI: Body Mass Index.

TABLE 2. Comparison of stone characteristics between patients with and without
spontaneous stone passage

Variable Stone passed (n = 204) No stone passage (n = 73) p-value

Stone side, n (%)
0.99*Right 96 (47.1%) 34 (46.6%)

Left 108 (52.9%) 39 (53.4%)
Stone size, n (%)

<0.001*≤5 mm 130 (63.7%) 14 (19.2%)
5–7 mm 49 (24.0%) 19 (26.0%)
7–9 mm 25 (12.3%) 40 (54.8%)
Stone location, n (%)

0.003*Proximal 34 (16.7%) 25 (34.2%)
Middle 42 (20.6%) 17 (23.3%)
Distal 128 (62.7%) 31 (42.5%)
Alpha-blocker use, n (%)

0.232*Yes 151 (74.0%) 48 (65.8%)
No 53 (26.0%) 25 (34.2%)

Note. *Pearson Chi-square test applied.

Results

A total of 277 patients with <10 mm ureteral stones
were included in the analysis. All stones in the
final cohort were located in the proximal ureter,
mid-ureter, or distal ureter where reliable P/D ratio
measurement is feasible; patients with stones at the
UPJ or UVJ had been excluded during patient selec-
tion. Of these 277 patients, 204 (73.6%) experienced
spontaneous stone passage within 4 weeks, while 73
(26.4%) did not.

Patient demographics
Patient demographics (Table 1) were comparable
between the passage and no-passage groups. Age
(p = 0.624), sex distribution (p = 0.372), and body

mass index (BMI) (p = 0.050) did not differ signifi-
cantly between groups. Median age was 37.5 years
[32.0–46.0] in the passage group and 38.0 years [33.0–
46.0] in the no-passage group. The proportion of
female patients was similar between groups (26.5%
vs. 32.9%).

Stone characteristics
Stone characteristics (Table 2) showed significant
associations with passage. Stone side did not differ
between groups (p = 0.99). Stone size was strongly
associated with spontaneous passage (p < 0.001).
Compared with ≤5 mm stones (reference), stones
measuring 5–7 mm had 3.6-fold higher odds of non-
passage (OR 3.60; 95% CI 1.68–7.73), while 7–9 mm
stones had 14.9-fold higher odds of non-passage (OR
14.86; 95% CI 7.06–31.27). Distal ureteral stones had
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TABLE 3. Comparison of imaging and laboratory findings between patients with and without spontaneous
stone passage

Variable Stone passed (n = 204) No stone passage (n = 73) p-value

CT HU, median [IQR] 487.00 [348.75–707.00] 648.00 [467.00–846.00] <0.001†

HU category, n (%)
0.005‡<500 108 (52.9%) 24 (32.9%)

≥500 96 (47.1%) 49 (67.1%)
Proximal ureter diameter (mm), median [IQR] 6.10 [4.67–7.00] 8.90 [6.60–10.30] <0.001†

Distal ureter diameter (mm), median [IQR] 2.00 [1.90–2.10] 2.00 [1.90–2.10] 0.502†

Proximal/Distal ratio, median [IQR] 2.90 [2.21–3.50] 4.20 [3.05–5.33] <0.001†

P/D ratio category, n (%)

<0.001‡
<3.0 117 (57.4%) 17 (23.3%)
≥3.0 87 (42.6%) 56 (76.7%)
<4.0 175 (85.8%) 31 (42.5%)
≥4.0 29 (14.2%) 42 (57.5%)
Urinary RBC level (0–3), n (%)

0.036‡
Level 0 105 (51.5%) 24 (32.9%)
Level 1 35 (17.2%) 16 (21.9%)
Level 2 14 (6.9%) 10 (13.7%)
Level 3 50 (24.5%) 23 (31.5%)
Creatinine (mg/dL), median [IQR] 0.85 [0.74–1.00] 0.88 [0.77–1.03] 0.257†

Note. † Mann–Whitney U test. ‡ Pearson Chi-square test. CT: Computed tomography; HU: Hounsfield unit; IQR: Interquartile
range; P/D: Proximal/distal; RBC: Red blood cell.

the highest passage rate, followed by mid-ureteral
and proximal stones (p = 0.003). Compared with
distal location (reference), proximal stones had 3.0-
fold higher odds of non-passage (OR 3.04; 95% CI
1.59–5.81).

CT imaging findings
CT findings (Table 3) demonstrated significant dif-
ferences between groups. Median Hounsfield Unit
(HU) values were significantly lower in the passage
group compared with the no-passage group (487.00
[348.75–707.00] vs. 648.00 [467.00–846.00], p < 0.001).
Stones with HU ≥500 had 2.3-fold higher odds of
non-passage compared with HU <500 (OR 2.30; 95%
CI 1.31–4.02, p = 0.005).

Proximal ureteral diameter was significantly
greater among patients without passage (8.9 mm
[6.60–10.30]) than those with passage (6.1 mm [4.67–
7.00], p < 0.001), whereas distal diameter did not
differ significantly (p = 0.502).

The proximal/distal ureteral diameter ratio (P/D
ratio) was markedly higher in the no-passage group
(4.20 [3.05–5.33] vs. 2.90 [2.21–3.50], p < 0.001). A
P/D ratio ≥4.0 was associated with 8.2-fold higher
odds of non-passage compared with P/D ratio <4.0
(OR 8.18; 95% CI 4.45–15.02), while P/D ratio ≥3.0

demonstrated 4.4-fold higher odds of non-passage
(OR 4.43; 95% CI 2.41–8.15).

Laboratory parameters
Laboratory findings (Table 3) showed that urinary
red blood cell (RBC) category differed significantly
between groups (p = 0.036); negative hematuria was
more common in the passage group (51.5% vs. 32.9%).
Serum creatinine levels were similar between groups
(p = 0.257).

ROC analysis
ROC analysis (Table 4, Figure 2) demonstrated
that stone size had the highest discriminative
performance (AUC 0.773; 95% CI 0.710–0.832),
followed closely by the P/D ureteral diameter
ratio (AUC 0.757; 95% CI 0.682–0.829). Both HU
value (AUC 0.645; 95% CI 0.574–0.718) and stone
location (AUC 0.617; 95% CI 0.546–0.689) showed
moderate discriminative ability. The P/D ratio
demonstrated superior predictive performance
compared with both established CT parameters (HU
and location).
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TABLE 4. Receiver operating characteristic anal-
ysis results

Predictor AUC 95% CI

Stone size (categorical) 0.773 0.710–0.832
P/D Ureteral diameter ratio 0.757 0.682–0.829
Hounsfield unit 0.645 0.574–0.718
Stone location (categorical) 0.617 0.546–0.689

Note. AUC: Area under the curve; CI: Confidence
interval; P/D: Proximal/distal.

FIGURE 2. Receiver operating characteristic curves
for prediction of spontaneous passage in <10 mm
ureteral stones. AUC: Area under the curve; CI:
Confidence interval; P/D: Proximal/distal; HU:
Hounsfield unit

Multivariable Analysis
In multivariable logistic regression adjusting for
stone size and location (Table 5), stone size remained
the strongest independent predictor (OR 3.72, 95%
CI 2.46–5.64, p < 0.001). The P/D ratio showed a
trend toward significance (OR 1.05 per unit, 95% CI
0.98–1.11, p = 0.148), while stone location was not
significant (p = 0.992). The addition of P/D ratio
to a model containing size and location improved
discriminative ability (AUC: 0.775 vs. 0.819, �AUC +
0.044).

Discussion

In this retrospective study, we evaluated the role
of clinical, laboratory, and imaging parameters in
predicting spontaneous passage of <10 mm ureteral
stones. Our findings demonstrate that stone size,
stone location, CT Hounsfield Unit (HU) value, and
the proximal/distal ureteral diameter ratio are sig-
nificant determinants of spontaneous passage. In
contrast, patient-related factors such as sex, body
mass index, serum creatinine level, and use of alpha-
blocker therapy showed no meaningful association
with passage outcomes.

The overall spontaneous passage rate of 73.6%
in our cohort aligns well with previously reported
natural-history data within 4–6-week follow-up win-
dows. Existing natural-history evidence suggests that
the majority of <10 mm ureteral stones pass spon-
taneously within 4–6 weeks, with reported 4-week
rates of around 50%–75% and substantially higher
cumulative rates by 6 weeks.17,18 Evidence from
randomized controlled studies indicates that sponta-
neous passage at 4 weeks typically falls between 50%
and 70% among patients managed conservatively.19,20

Together, these data support the appropriateness of
the 4-week conservative follow-up period used in
our study.

Stone size was the strongest predictor of sponta-
neous passage, demonstrating both the highest odds
ratio (OR 14.86; 95% CI 7.06–31.27 for 7–9 mm vs.
≤5 mm stones) and discriminative performance
(AUC 0.773; 95% CI 0.710–0.832). Our findings—with
passage rates of 90.3% for ≤5 mm stones compared
with 38.5% for 7–9 mm stones—mirror multiple prior
analyses showing diminishing passage rates with
increasing size. Published data consistently show
that ≤5 mm ureteral stones have substantially higher
spontaneous passage rates, whereas stones measur-
ing 5–10 mm exhibit markedly reduced likelihood of
passage within the early follow-up period.21–23 These
convergent findings reinforce stone size as a principal
determinant of conservative management success.

Stone location was another major determinant of
passage probability. Existing evidence consistently
shows that distal ureteral stones have a substantially
higher likelihood of spontaneous passage compared
with stones located in the mid or proximal ureter.24–26

Anatomical factors, ureteral peristalsis, and lower
functional resistance in the distal ureter may explain
these differences and support the long-established
principle that distal stones are more amenable to
expectant management.23,27

Lower stone density on CT is generally linked to
higher rates of spontaneous passage, indicating that
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TABLE 5. Multivariable logistic regression analysis for prediction of spontaneous passage

Variable
Model 1 Model 2 Model 3

OR (95% CI) OR (95% CI) OR (95% CI)
p-value p-value p-value

Stone size (per category)
3.86 3.88 3.72

(2.65–5.82) (2.70–6.40) (2.46–5.64)
p < 0.001 p < 0.001 p < 0.001

Stone location (per category) —
0.99 1.00

(0.63–1.47) (0.67–1.51)
p = 0.963 p = 0.992

P/D Ratio (per unit) — —
1.05

(0.98–1.11)
p = 0.148

Model AUC AUC = 0.773 AUC = 0.775 AUC = 0.819

Note. Model 1: Stone size only; Model 2: Stone size + stone location; Model 3: Stone size + stone location + P/D ureteral
diameter ratio; OR: Odds ratio for non-passage (values >1 indicate higher odds of stone retention); CI: Confidence
interval; AUC: Area under the curve; P/D: Proximal/distal; Stone size categories: 0 = ≤5 mm, 1 = 5–7 mm, 2 = 7–9 mm;
Stone location categories: 0 = distal, 1 = mid-ureter, 2 = proximal.

less dense calculi are more likely to migrate distally
without intervention.28,29 Higher HU values generally
reflect greater mineral content and stone hardness,
which may resist spontaneous dislodgement.30 Our
finding that the non-passage group exhibited signifi-
cantly higher HU values (648 vs. 487 HU, p < 0.001)
corroborates this interpretation.

The proximal/distal ureteral diameter ratio
demonstrated strong predictive performance
(AUC 0.757; 95% CI 0.682–0.829), approaching
that of stone size (AUC 0.773; 95% CI 0.710–
0.832) and outperforming stone location (AUC
0.617; 95% CI 0.546–0.689), both of which are
routinely used in clinical decision-making. While
the improvement over HU (�AUC = 0.112) is
moderate, the clinically relevant comparison is that
the P/D ratio approaches the discriminative ability
of stone size (�AUC = 0.016), the strongest predictor,
while substantially outperforming stone location
(�AUC = 0.140), both of which are routinely used
in clinical practice. The P/D ratio’s value lies not
in replacing stone size assessment, but in providing
complementary information about the functional
degree of obstruction when clinical decision-making
is uncertain.

In multivariable analysis adjusting for stone
size and location, the P/D ratio showed a trend
toward independent predictive value (p = 0.148)
and improved model discrimination (�AUC +
0.044). While not achieving statistical independence,
this likely reflects shared pathophysiology between

stone size and ureteral obstruction dynamics—larger
stones create greater proximal dilatation. The P/D
ratio may offer particular value as a confirmatory
measurement in borderline or equivocal cases where
stone size alone does not clearly indicate optimal
management strategy, or when image quality limits
precise size assessment. As a simple, reproducible CT
measurement, it provides insight into the functional
degree of obstruction that complements anatomic
stone characteristics.

Recent evidence highlights the predictive value
of morphometric CT parameters, particularly those
reflecting ureteral wall changes and impaction, sug-
gesting that local inflammatory and obstructive
dynamics may improve clinical risk stratification.14,29

Abat et al. previously demonstrated that an elevated
upper-to-lower ureteral diameter ratio was associ-
ated with stone impaction.13 Our findings extend this
work by demonstrating that the P/D ratio also pre-
dicts spontaneous passage outcomes. An increased
P/D ratio in our study was indicative of elevated
proximal pressure and potential impaction, explain-
ing its association with reduced passage rates. The
concordance between our findings and those of Abat
et al. supports the concept that ureteral diameter
asymmetry reflects clinically meaningful obstruc-
tion dynamics.

Alpha-blocker therapy did not significantly influ-
ence passage outcomes in our cohort (p = 0.232).
These results are in keeping with recent large ran-
domized studies showing that tamsulosin does not
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significantly improve spontaneous passage in small
distal stones.20,31–33 While some meta-analyses suggest
potential benefit for stones >5 mm, smaller stones
typically exhibit high baseline passage rates, limiting
the additive effect of medical expulsive therapy.34

Higher urine red blood cell levels in the non-
passage group are consistent with evidence linking
microscopic hematuria to ureteral impaction.35

Increased mucosal irritation and mechanical
embedding of the stone may account for this
relationship, suggesting that microscopic hematuria
may serve as a subtle indicator of impaction during
follow-up.

Overall, our results support the clinical relevance
of stone size, stone location, HU value, and especially
the proximal/distal ureteral diameter ratio in predict-
ing spontaneous passage. These parameters reflect
both the physical characteristics of the stone and the
functional dynamics of ureteral obstruction, offering
a more nuanced assessment than size alone. Future
prospective, multicenter studies with larger cohorts
are warranted to validate the predictive performance
of this ratio and to explore its incorporation into
individualized management algorithms.

Limitations
The P/D ratio may be influenced by hydration sta-
tus, baseline ureteral anatomy, and acute ureteral
spasm. However, measurements during acute presen-
tation when obstructive hemodynamics are maximal
showed consistent associations with outcomes. The
retrospective, single-center design may limit gener-
alizability. Alpha-blocker use was not randomized;
treated patients had smaller stones (62.3% vs. 25.6%
≤5 mm, p < 0.001) and more distal location (74.4% vs.
14.1%, p < 0.001). This selection bias toward better-
prognosis stones would favor finding a treatment
effect; the absence of benefit (p = 0.232) aligns with
recent randomized trials.

Conclusion

This study demonstrates that stone size, stone loca-
tion, CT HU value, and the proximal/distal ureteral
diameter ratio are important predictors of sponta-
neous passage in <10 mm ureteral stones. Passage
likelihood decreases with increasing stone size and
more proximal locations, while higher HU values
and elevated proximal/distal diameter ratios are
associated with reduced passage rates. In contrast,
alpha-blocker therapy, sex, body mass index, and
serum creatinine level do not significantly influence
spontaneous passage outcomes.

The superior discriminative ability of the prox-
imal/distal ureteral diameter ratio compared with
HU value highlights its potential utility as a simple,
reproducible imaging metric that reflects under-
lying obstruction dynamics. Our findings suggest
that a 4-week conservative management period is
both safe and effective for appropriately selected
patients, particularly those with distal stones and
lower HU values.

Incorporating morphometric parameters such
as the proximal/distal diameter ratio into clinical
assessment may contribute to more individualized
and accurate decision-making in the management
of small ureteral stones. Further large-scale
prospective studies are needed to validate these
results and support integration into predictive
modeling frameworks.
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any predictive value of the ratio of the upper to the lower
diameter of the ureter for ureteral stone impaction? Curr Urol
2021;15(3):161–166. doi:10.1097/cu9.0000000000000019.

14. Dean NS, Millan B, Uy M et al. Ureteral wall thickness is an
effective predictor of ureteral stone impaction and manage-
ment outcomes: a systematic review and meta-analysis. J Urol
2023;210(3):430–437. doi:10.1097/ju.0000000000003561.

15. Heiniger Y, Foerster B, Bodmer NS et al. Prediction for spon-
taneous passage of ureteral stones with indwelling ureteral
stent: PASS score. World J Urol 2025;43(1):259. doi:10.1007/
s00345-025-05616-2.

16. Kadirhan O, Aydin S, Keskin E, Kantarci M. Role of ureteral
wall thickness and computed tomography imaging in predict-
ing spontaneous passage of ureteral stones. Diagn Interv Radiol
2025. doi:10.4274/dir.2025.253304.

17. Ahmed AF, Gabr AH, Emara AA, Ali M, Abdel-Aziz AS,
Alshahrani S. Factors predicting the spontaneous passage of
a ureteric calculus of �10 mm. Arab J Urol 2015;13(2):84–90.
doi:10.1016/j.aju.2014.11.004.

18. Yallappa S, Amer T, Jones P et al. Natural history of conser-
vatively managed ureteral stones: analysis of 6600 patients. J
Endourol 2018;32(5):371–379. doi:10.1089/end.2017.0848.

19. Pickard R, Starr K, MacLennan G et al. Medical
expulsive therapy in adults with ureteric colic: a
multicentre, randomised, placebo-controlled trial. Lancet
2015;386(9991):341–349. doi:10.1016/s0140-6736(15)60933-3.

20. Meltzer AC, Burrows PK, Wolfson AB et al. Effect of
tamsulosin on passage of symptomatic ureteral stones: a
randomized clinical trial. JAMA Intern Med 2018;178(8):
1051–1057. doi:10.1001/jamainternmed.2018.2259.
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