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Abstract: During rigid ureteroscopic lithotripsy, it is often encountered that the ureter is difficult to
access. Attempts to advance the ureteroscope make the surgery more difficult. This study evaluated
the preoperative predictive factors associated with difficult ureteral access (difficult ureter (DU))
during URS and assessed if clinical outcomes differed according to the degree of DU. This study iden-
tified 217 patients who underwent rigid ureteroscopic (URS) lithotripsy for the management of ureter
stones between June 2017 and July 2021 in a tertiary hospital in Korea. In this group, preoperative
factors were identified using univariate and multiple logistic regression analyses that could predict
the degree of DU. Additionally, we also evaluated differences in treatment outcomes depending on
the degree of DU. In 50 URS cases (22.0%), ureteral access using a ureteroscope was difficult. In the
univariate and multivariate analyses, the degree of hydronephrosis was associated with the degree
of DU. Treatment outcomes, extended operation times, low stone-free rate, postoperative pain, and
secondary treatment were also significantly associated with the degree of DU. Clinicians can counsel
patients with a lesser degree of hydronephrosis and approach their management accordingly.
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1. Introduction

The global incidence of urolithiasis is changing, and its prevalence is increasing across
the world [1]. In parallel, this has also been increasing in Korea since 1994 [2]. Because many
urinary stones do not pass spontaneously, therapeutic interventions are often required [3].

There are various treatment methods for urolithiasis, such as medical expulsion,
extracorporeal shock-wave lithotripsy (ESWL), and ureteroscopic lithotripsy (URS) [4]. In
URS, as the ureteroscope is designed to account for rigidity, semi-rigidity, and flexibility,
its diameter decreases [5], and stone-free rates with this technique are superior to those
obtained with ESWL in urolithiasis [6]; hence, retrograde ureteroscopy has become the
treatment of choice for urinary tract stones of less than 2 cm [7]. Despite advancements
in ureteroscopy, it is still difficult to use ureteroscopes to access the ureter or the sheath
during retrograde ureteroscopy [8]. The reports are variable, with difficulty in accessing
ureters using retrograde ureteroscopes ranging from 8 to 40% [9,10]. Currently, there are no
standard procedures for accessing such difficult ureters (DUs). Thus, additional procedures
for ureteral dilatation are required in consultation with the surgeon [9]. DU may increase
the risk of surgical failure, ureteral injury, and stricture [11,12].

Previous studies have attempted to predict DU; however, the limitation was that the
risk associated with DU was different in each study [13–15], because the size and type
of ureteroscope used and the definitions of difficult ureter were different for each study
and even within individual studies. Additionally, previous studies did not analyze any
statistical differences in treatment outcomes and complications, as per the presence of
DU. Therefore, it is necessary to clearly define DU and reduce this bias by unifying the
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ureteroscope used during the study to predict the risk factors associated with DU based on
preoperative characteristics. This study aimed to identify the risk factors associated with
DU, which could reduce such existing biases and determine whether there are significant
differences in treatment outcomes and complications in DU.

2. Materials and Methods

The study was conducted in accordance with the Declaration of Helsinki principles
and was approved by the Institutional Review Board (or Ethics Committee) of Korea
University Guro Hospital (2022GR0517; 23 December 2022).

2.1. Patient Data

This retrospective study was conducted between June 2017 and July 2021. Patients
aged > 18 years, with ureteral stones, who underwent rigid ureteroscopic lithotripsy as the
first treatment were included. In individuals with bilateral ureteroscopic lithotripsy, we
considered each ureter procedure a separate event. Patients with known ureteral strictures,
urinary tract abnormalities (such as ureterocele, ureter duplication, and horseshoe kidney),
or ureterovesical junction (UVJ) stones that were closely located at the ureteral orifice
with negligible access to the ureter were excluded. We also excluded patients presenting
with acute stone-related symptoms, such as urinary tract infection (UTI) and acute renal
injury. Their detailed medical history was obtained, including age, body mass index (BMI
(kg/m2)), underlying comorbidities (diabetes mellitus (DM), prior history of ureteroscopic
lithotripsy, pelvic surgery, or radiation), UTI episodes in the previous 12 months, and
a history of medications in the form of steroids, anticoagulants, or antiplatelet agents.
Radiological data were also collected using preoperative computed tomography (CT),
including the location, size, number, and degree of hydronephrosis (HN). When there were
multiple stones, their size and location were determined based on the largest stone. The
degree of HN was assessed based on CT findings, and it was classified as none, mild degree,
or moderate-to-severe degree according to the radiology grading system [16], with a score
of 2 being mild degree and 3 or higher being moderate-to-severe degree.

2.2. Surgical Procedure and Postoperative Management

All the surgical procedures were performed at a tertiary hospital in Korea. Under gen-
eral anesthesia, an 8/9.8-Fr Wolf (Richard Wolf, Knittlingen, Germany) rigid ureteroscope, a
ureter balloon dilator (Boston Scientific, Natick, MA, USA), and endoscopic scissors (Storz,
Tuttlingen, Germany) were used for surgery. A stone laser and a basket were also used. The
ureteroscope was inserted into the ureteral orifice using a guidewire. If access to the ureter
was difficult, retrograde pyelography (RGP) was used to identify a narrow point. In case of
the pinned point narrowing on RGP, endureterotomy was performed; otherwise, balloon
dilatation was performed. The stone was crushed using a stone laser, and the remaining
stone fragments were removed using a stone basket or forceps. Subsequently, a double-J
catheter was inserted. At the end of the procedure, the operation time was recorded,
and postoperative residual stones and ureter injuries were evaluated. All surgeries were
performed using the abovementioned procedures and materials. Two–four weeks after the
surgery, the patients were followed up on an outpatient basis, and postoperative pain, UTI,
and gross hematuria were evaluated. In cases of residual stones, secondary treatment was
planned if there was no spontaneous expulsion.

2.3. Outcome Assessment

Patients with narrow ureters who required ureteral dilatation were classified into
the DU group, and those without narrow ureters were classified into the non-DU group.
The primary outcome was the incidence of DU, defined as the inability to access stones
above the UVJ level owing to narrow ureter that would, otherwise, require dilation to
advance the ureteroscope. As a primary outcome, we also assessed the risk factors for DU.
Baseline characteristics were compared between the DU and non-DU groups to evaluate
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the risk factors for DU. The secondary outcome was assessed based on whether there
were significant differences in treatment outcomes and complications between the DU and
non-DU groups.

2.4. Statistical Analysis

Continuous data were analyzed using Student’s t-test or Mann–Whitney U test based
on the distribution of the data. All continuous data are presented as means ± standard de-
viations (SDs). Categorical variables were examined using Pearson’s chi-square test, where
appropriate (expected frequency > 5); otherwise, Fisher’s exact test was used. Categorical
data are expressed as numbers and percentages. The risk factors for DU were assessed
using univariate logistic regression analysis. The risk factors in the univariate analyses
(p < 0.20) were included in the multivariate analysis. In addition, the treatment results
according to DU were analyzed using univariate logistic regression (odds ratio (OR); 95%
confidence interval (CI)) All analyses were performed using IBM SPSS Statistics, ver. 26.0
(IBM Co., Armonk, NY, USA). Statistical significance was set at p < 0.05.

3. Results
3.1. Preoperative Characteristics between DU and Non-DU Groups

After reviewing the records, 258 patients were identified. Patients were >18 years old
with ureteral stones and underwent rigid ureteroscopic lithotripsy as the initial treatment.
Patients with known urinary tract abnormalities (n = 18), UVJ stones (n = 11), acute
symptoms (n = 7), and pre-stenting (n = 5) were excluded. Among the remaining 217 eligible
patients, 10 had bilateral stones. In total, 227 rigid ureteroscopic lithotripsy procedures
were performed.

The overall incidence of DU was 22% (50/227) in our study. All patients with DU
underwent intraoperative ureteral dilatation and postoperative stenting. The incidence of
DU was significantly higher in the low-grade-HN group than in the other groups (p = 0.008).
Demographic variables like age (p = 0.190) and sex (p = 0.413) did not differ. Except for HN,
radiological factors, such as the number (p = 0.234), size (p = 0.386), and location (p = 0.244)
of the stones, were not statistically significant. Clinical variables were also not statistically
significant, and the p-values for each variable were as follows: BMI, p = 0.283; UTI, p = 0.812;
previous ureteroscopic surgery, p = 0.170; previous pelvic surgery or radiation, p = 0.505;
DM, p = 0.776; steroid use, p = 0.420; and antiplatelet or anticoagulant use, p = 0.847. The
baseline demographic, radiological, and clinical characteristics of the DU and non-DU
groups are summarized in Table 1.

Table 1. Comparison of clinical features of patients who needed/did not need ureter dilatation to
access the ureter during rigid ureteroscopic lithotripsy.

All
(n = 227)

DU
(n = 50)

Non-DU
(n = 177) p-Value

Demographic variables

Age 59.97 62.06 (11.18) 59.39 (12.8) 0.190

Sex
Male 134 27 (54.0) 107 (60.5) 0.413
Female 93 23 (46.0) 70 (39.5)

Radiologic variables

Hydronephrosis
No 50 16 (32.0) 34 (19.2) 0.008
Mild 70 20 (40.0) 50 (28.2)
Moderate to
severe 107 14 (28.0) 93 (52.6)

Number of stones
Single 203 47 (94.0) 156 (88.1) 0.234
Multiple 24 3 (6.0) 21 (11.9)

Stone size 0.796 0.831 (0.312) 0.786 (0.337) 0.386

Stone location

UPJ 57 27 (28.0) 30 (16.9) 0.244
Proximal 123 25 (50.0) 98 (55.4)
Mid 45 7 (14.0) 38 (21.5)
Distal 15 4 (8.0) 11 (6.2)
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Table 1. Cont.

All
(n = 227)

DU
(n = 50)

Non-DU
(n = 177) p-Value

Clinical variables

BMI (kg/m2) 25.60 24.96 (2.96) 25.78 (5.10) 0.283
Recent UTI within 1
year

Yes 48 11 (22.0) 37 (20.5) 0.812
No 179 39 (78.0) 140 (79.5)

Previous ureteroscopic
surgery

Yes 17 6 (12.0) 11 (6.2) 0.170
No 210 44 (88.0) 166 (93.8)

Pelvic operation or
radiation

Yes 58 18 (36.0) 40 (22.6) 0.505
No 169 32 (64.0) 137 (77.4)

DM
Yes 58 12 (24.0) 46 (26.0) 0.776
No 169 38 (76.0) 131 (74.0)

Steroid use
Yes 9 1 (2.0) 8 (4.5) 0.420
No 218 49 (98.0) 169 (95.5)

Antiplatelet or
anticoagulant use

Yes 43 9 (18.0) 34 (19.2) 0.847
No 184 41 (82.0) 143 (80.8)

BMI = body mass index; UTI = urinary tract infection; DM = diabetes mellitus; DU = difficult ureter.

3.2. Univariate and Multivariate Logistic Regression for Preoperative Characteristics between DU
and Non-DU Groups

Univariate logistic regression analyses identified HN as a preoperative risk factor
for DU (no HN, p = 0.006; mild HN, p = 0.012). Other variables did not show statistical
significance; however, variables such as age (p = 0.183), previous ureteroscopic surgery
(p = 0.177), and DM (p = 0.169) were significant and were analyzed again using multivariate
analyses together with HN. In multivariate logistic regression analyses, the degree of HN
remained a risk factor for DU (no HN, p = 0.013; OR, 2.899; 95% CI, 1.252–6.715; mild HN,
p = 0.018; OR, 2.553; 95% CI: 1.176–5.541, using moderate-to-severe HN as reference value).
The other variables were not statistically significant. The results of the logistic regression
analysis are summarized in Table 2.

Table 2. Univariate and multivariate logistic regression for preoperative characteristics between DU
and non-DU groups.

Variables Univariate Multivariate

OR 95% CI p-Value OR 95% CI p-Value

Demographic variables

Age 1.018 0.992–1.044 0.183 1.019 0.992–1.047 0.160
Sex 1.302 0.692–2.451 0.413

Radiologic variables

Hydronephrosis
(moderate to severe as reference value)
Mild 2.657 1.237–5.708 0.012 2.553 1.176–5.541 0.018
No 3.126 1.380–7.082 0.006 2.899 1.252–6.715 0.013

Number of stones 0.474 0.135–1.660 0.243
Stone size 0.633 0.228–1.760 0.381
Stone location 0.784 0.521–1.180 0.278

Clinical variables

BMI (kg/m2) 0.957 0.886–1.035 0.273
Recent UTI within 1 year 1.060 0.495–2.268 0.881
Previous URS 2.058 0.721–5.873 0.177 1.522 0.503–4.601 0.457
Pelvic operation
or radiation 0.780 0.369–1.648 0.515

DM 0.573 0.259–1.267 0.169 0.600 0.264–1.362 0.222
Steroid use 1.819 0.438–7.549 0.410
Antiplatelet use 0.923 0.410–2.081 0.847

BMI = body mass index; UTI = urinary tract infection; DM = diabetes mellitus; URS = ureteroscopic removal of
stone; DU = difficult ureter; OR = odds ratio; CI = confidence interval.
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3.3. Treatment Outcomes and Complications in DU and Non-DU Groups

In terms of treatment outcomes, the operation time was significantly longer in DU
than in the non-DU condition (p < 0.001). The stone-free rate was also significantly lower
in the DU group than in the non-DU group (OR, 13.66; 95% CI, 5.27–35.36; p < 0.001). The
necessity for secondary treatment with residual stones was also significantly higher in DU
than in the non-DU condition (OR, 16.03; 95% CI, 5.90–43.49; p < 0.001). Complications
were resolved with conservative treatment. A statistically significant complication was
postoperative pain (OR, 3.822; 95% CI, 1.060–13.77; p = 0.029), which was higher in the
DU group than in the non-DU group. Ureter injury, length of hospital stay, UTI, and
gross hematuria were not statistically significant. The treatment outcomes are summarized
in Table 3.

Table 3. Results of treatment outcomes and complications in DU and non-DU groups.

All
(n = 227)

DU
(n = 50)

Non-DU
(n = 177) p-Value

Operation time 36.96 (22.58) 56.94 (30.26) 31.31 (15.95) <0.001
Stone-free rate 202/227 (88.9%) 32/50 (64%) 170/177 (96.0%) <0.001
Ureter injury 1.7% 2 (4%) 2 (1.1%) 0.173
Hospital stay 1.28 (0.88) 1.32 (0.97) 1.27 (0.85) 0.455
UTI 6 (2.6%) 1 (2%) 5 (2.8%) 0.748
Gross hematuria 11 (4.8%) 2 (4%) 9 (5.0%) 0.752
Secondary
treatment 24 (10.5%) 18 (36%) 6 (3.4%) <0.001

Postoperative pain 10 (4.4%) 5 (10%) 5 (2.8%) <0.029
UTI = urinary tract infection; DU = difficult ureter.

4. Discussion

In this study, the prevalence and risk factors of DU during rigid ureteroscopic lithotripsy
were evaluated. This study also evaluated the treatment outcomes and complications
in patients with DU, which were previously unaddressed. The prevalence of DU was
estimated at 22%, and a lesser degree of HN was reported as a significant predictor of DU.
Additionally, in terms of treatment outcomes and complications, patients with DU showed
longer operation times, lower stone-free rates, more postoperative pain, and higher need for
secondary treatment. These results may allow clinicians to predict which patients are at high
risk of DU based on the severity of HN, allowing them to better anticipate intraoperative
complications and prepare accordingly. In counseling, treatment results are poorer in
patients with DU than in non-DU patients, which can reduce patient satisfaction. Clinicians
can set realistic treatment outcomes in consultation with the patients by discussing the
potential surgical difficulties and the need for additional treatment. Other studies have
reported the rate of failure in accessing stones, with pre-stenting as a requirement, to vary
between 8 and 15% [8]. In a large-scale study conducted by Castro et al. on 9681 patients
undergoing ureteroscopic stone treatment, the rates of balloon dilatation varied from
21% to 40% [10]. The ratio of DU in previous studies was considered to be similar. We
demonstrated that reduced HN is associated with DU. This can be explained by the fact
that HN is a dilatation due to the increase in pressure caused by obstructive uropathy [17].
In patients with low-grade HN, it is thought that these ureters do not tend to dilate even
with pressure, that is, low-grade HN may be related to a lesser tendency for ureter dilation
during ureteroscopy, which makes it difficult to advance the ureteroscope and is thought to
be associated with DU. The identification of a lesser degree of HN as a risk factor for difficult
ureter (DU) is thought to be related to the pathologic change in the ureter itself. In previous
studies dealing with ureter pathology in difficult ureter [18,19], the pathology of ureter
stricture has been reported to be related to inflammation, fibroplasia, hyalinization [18],
polyp or granulation tissue growth secondary to stone, or other benign or neoplastic cause
stricture [19]. In this study, a lesser degree of HN was identified as a risk factor for difficult
ureter (DU), which is considered to be related to pathologic changes in the ureter itself,
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not to stone-related factors or clinical factors. Although additional studies are needed, a
low degree of HN can also be considered an indicator of ureter pathologic changes, as
shown in the studies [18,19]. In addition, HN has been identified as a risk factor for DU,
making surgery more difficult and resulting in worse outcomes. Preoperative imaging is
necessary to confirm the degree of HN. As for the imaging modality, it is necessary to CT
because it is more accurate than renal ultrasound [20,21], intravenous urography [22], or
kidney–ureter–bladder (KUB) radiography [23] in evaluating HN or stones. Identifying
HN preoperatively using imaging techniques could help plan surgical methods and use
appropriate equipment.

Other studies have reported younger age, absence of stone history, renal stones [13],
large stones [14], small stones, smoking, and absence of DM [15] as risk factors for DU.
Unlike previous studies, the present study reported that less severe HN was a risk factor for
DU. These studies have revealed different risk factors, and this can be partially explained by
the differences in surgical instrument and method used. In this study, only a rigid uretero-
scope was used; however, in previous studies, a flexible scope and semirigid ureteroscope
were used together. In this study, as in the study dealing with the pathophysiology of the
ureter stricture itself [18,19], difficult ureter (DU) was thought to be related to the pathology
of the ureter itself rather than a clinical, epidemiologic, or stone-related factor. This is why
the results are different from previous studies dealing with difficult ureter (DU) [13–15].
Thus, it would be worthwhile to study the integration of other clinical indicators.

We also analyzed treatment results and outcomes, which were not analyzed in previous
studies. The DU group had a significantly longer operation time and lower stone-free rate.
The longer operation time is thought to be due to the need for additional procedures, such
as RGP and ureter dilation in the DU. These additional processes increase the difficulty
of the surgery, which may reduce the stone-free rate. As postoperative outcomes, pain
and need for additional treatment were also higher in the DU group. This is likely due to
the effect of remnant stones, because the stone-free rate was significantly lower in the DU
group. However, the risk of ureteral injury was not significantly different between the DU
and non-DU groups, which could guarantee the safety of ureter dilatation [24].

The limitations of this study include its retrospective design and small sample size.
That is, selection bias may have occurred because of the retrospective design. To min-
imize this, definite medical records were used, and subjective factors that could occur
during group selection were eliminated by setting clear inclusion and exclusion criteria.
Additionally, there is a possibility of bias due to the surgical results of a single center and
surgeon, and if other surgical techniques and equipment were used, we could not rule out
the possibility of variations in the results. Some other limitations of this study, which are
also similar to those of previous studies, include dealing with DU, which may have resulted
in different risk factors for DU. This can be complemented by future prospective studies.

5. Conclusions

In this study, the rate of DU was about 22%, and low-grade HN was identified as a
risk factor for DU. Additionally, it was confirmed that the longer operation time in the DU
group placed a burden on the surgeon, and in terms of treatment results, the stone-free
rate was low, and the patient’s satisfaction was reduced because additional treatment was
required. Therefore, it is necessary to predict DU in advance according to the degree of
HN, and realistic treatment results need to be discussed between clinicians and patients.
In addition, to overcome the limitations of this study, it is necessary to reconfirm the
risk factors for DU by reducing the bias of the outcome with a future multicenter, large-
scale study in a prospective manner and comparing it with the risk factors reported in
previous studies.



J. Clin. Med. 2023, 12, 4591 7 of 8

Author Contributions: Conceptualization, S.-T.A. and H.-S.L.; methodology, S.-T.A. and D.-G.M.;
formal analysis, S.-B.J., W.H. and H.-S.L.; data curation, H.-S.L. and S.-T.A.; writing—original draft
preparation, H.-S.L. and S.-T.A.; writing—review and editing, all authors; supervision, S.-T.A. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was supported by a Korea University Grant (K2125021).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and was approved by the Institutional Review Board (or Ethics Committee) of Korea
University Guro Hospital (2022GR0517; 23 December 2022).

Informed Consent Statement: The Institutional Review Board waived the need for consent.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Abufaraj, M.; Al Karmi, J.; Yang, L. Prevalence and trends of urolithiasis among adults. Curr. Opin. Urol. 2022, 32, 425–432.

[CrossRef]
2. Kim, J.Y.; Yu, J.H.; Kang, S.H.; Lee, J.G.; Cheon, J.; Kang, S.G. The effect of metabolic risk factors on urinary stone composition:

An observational study. Medicine 2022, 101, e29622. [CrossRef]
3. Kirkali, Z.; Rasooly, R.; Star, R.A.; Rodgers, G.P. Urinary stone disease: Progress, status, and needs. Urology 2015, 86, 651–653.

[CrossRef] [PubMed]
4. Geraghty, R.M.; Davis, N.F.; Tzelves, L.; Lombardo, R.; Yuan, C.; Thomas, K.; Petrik, A.; Neisius, A.; Türk, C.; Gambaro, G.; et al.

Best Practice in Interventional Management of Urolithiasis: An Update from the European Association of Urology Guidelines
Panel for Urolithiasis 2022. Eur. Urol. Focus 2023, 9, 199–208, ISSN 2405-4569. [CrossRef]

5. Hubosky, S.G.; Healy, K.A.; Grasso, M.; Bagley, D.H. Accessing the difficult ureter and the importance of ureteroscope miniatur-
ization: History is repeating itself. Urology 2014, 84, 740–742. [CrossRef]

6. Preminger, G.M.; Tiselius, H.-G.; Assimos, D.G.; Alken, P.; Buck, C.; Gallucci, M.; Knoll, T.; Lingeman, J.E.; Nakada, S.Y.; Pearle,
M.S.; et al. 2007 Guideline for the management of ureteral calculi. J. Urol. 2007, 178, 2418–2434. [CrossRef] [PubMed]

7. Oberlin, D.T.; Flum, A.S.; Bachrach, L.; Matulewicz, R.S.; Flury, S.C. Contemporary surgical trends in the management of upper
tract calculi. J. Urol. 2015, 193, 880–884. [CrossRef] [PubMed]

8. Cetti, R.J.; Biers, S.; Keoghane, S.R. The difficult ureter: What is the incidence of pre-stenting? Ann. R. Coll. Surg. Engl. 2011, 93,
31–33. [CrossRef]

9. Morgan, K.; Possoit, H.; Connelly, Z.; Frilot, C.; Khater, N.; Gomelsky, A. Predicting failed access in unstented ureteroscopy.
Urolithiasis 2023, 51, 1–4. [CrossRef]

10. Perez Castro, E.; Osther, P.J.; Jinga, V.; Razvi, H.; Stravodimos, K.G.; Parikh, K.; Kural, A.R.; de la Rosette, J.J.; CROES Ureteroscopy
Global Study Group. Differences in ureteroscopic stone treatment and outcomes for distal, mid-, proximal, or multiple ureteral
locations: The Clinical Research Office of the Endourological Society ureteroscopy global study. Eur. Urol. 2014, 66, 102–109.
[CrossRef]

11. Traxer, O.; Thomas, A. Prospective evaluation and classification of ureteral wall injuries resulting from insertion of a ureteral
access sheath during retrograde intrarenal surgery. J. Urol. 2013, 189, 580–584. [CrossRef] [PubMed]

12. Delvecchio, F.C.; Auge, B.K.; Brizuela, R.M.; Weizer, A.Z.; Silverstein, A.D.; Lallas, C.D.; Pietrow, P.K.; Albala, D.M.; Preminger,
G.M. Assessment of stricture formation with the ureteral access sheath. Urology 2003, 61, 518–522, discussion 522. [CrossRef]
[PubMed]

13. Waseda, Y.; Takazawa, R.; Kobayashi, M.; Fuse, H.; Tamiya, T. Risk factors and predictive model for incidence of difficult ureter
during retrograde ureteroscopic lithotripsy. Int. J. Urol. 2022, 29, 542–546. [CrossRef] [PubMed]

14. Bin, X.; Friedlander, J.I.; Chuang, K.W.; Yalin, S.; Ghiraldi, E.; Ma, J.; Okhunov, Z.; Okeke, Z.; Smith, A.D. Predictive factors for
intraoperative balloon dilation in semirigid ureteroscopic lithotripsy. J. Endourol. 2012, 26, 988–991. [CrossRef]

15. Imano, M.; Tabei, T.; Ito, H.; Ota, J.; Kobayashi, K. Clinical Factors to Predict Difficult Ureter during Ureteroscopic Lithotripsy.
Minim. Invasive Surg. 2023, 2023, 1–5. [CrossRef]

16. Onen, A. Grading of hydronephrosis: An ongoing challenge. Front. Pediatr. 2020, 8, 458. [CrossRef]
17. Song, Y.; Hernandez, N.; Gee, M.S.; Noble, V.E.; Eisner, B.H. Can ureteral stones cause pain without causing hydronephrosis?

World J. Urol. 2016, 34, 1285–1288. [CrossRef]
18. Tan, J.; Yu, Z.; Ling, X.; Qiu, G.; Yang, X.; Tang, Y.; Gao, F. Main Pathological Changes of Benign Ureteral Strictures. Front. Med.

2022, 9, 916145. [CrossRef]
19. Wu, J.; Zhu, B.; Ye, C.; Wang, Y.; Huang, W.; Gao, X.; Wen, X. Five types of pathological ureters associated with operative

difficulties during the procedure of rigid ureteroscopy. Curr. Urol. 2011, 5, 202–208. [CrossRef]
20. Ray, A.A.; Ghiculete, D.; Pace, K.T.; Honey, R.J.D. Limitations to ultrasound in the detection and measurement of urinary tract

calculi. Urology 2010, 76, 295. [CrossRef] [PubMed]

https://doi.org/10.1097/MOU.0000000000000994
https://doi.org/10.1097/MD.0000000000029622
https://doi.org/10.1016/j.urology.2015.07.006
https://www.ncbi.nlm.nih.gov/pubmed/26190090
https://doi.org/10.1016/j.euf.2022.06.014
https://doi.org/10.1016/j.urology.2014.06.029
https://doi.org/10.1016/j.juro.2007.09.107
https://www.ncbi.nlm.nih.gov/pubmed/17993340
https://doi.org/10.1016/j.juro.2014.09.006
https://www.ncbi.nlm.nih.gov/pubmed/25219700
https://doi.org/10.1308/003588411X12851639106990
https://doi.org/10.1007/s00240-023-01410-0
https://doi.org/10.1016/j.eururo.2014.01.011
https://doi.org/10.1016/j.juro.2012.08.197
https://www.ncbi.nlm.nih.gov/pubmed/22982421
https://doi.org/10.1016/S0090-4295(02)02433-0
https://www.ncbi.nlm.nih.gov/pubmed/12639636
https://doi.org/10.1111/iju.14835
https://www.ncbi.nlm.nih.gov/pubmed/35218070
https://doi.org/10.1089/end.2011.0557
https://doi.org/10.1155/2023/2584499
https://doi.org/10.3389/fped.2020.00458
https://doi.org/10.1007/s00345-015-1748-4
https://doi.org/10.3389/fmed.2022.916145
https://doi.org/10.1159/000327479
https://doi.org/10.1016/j.urology.2009.12.015
https://www.ncbi.nlm.nih.gov/pubmed/20206970


J. Clin. Med. 2023, 12, 4591 8 of 8

21. Smith-Bindman, R.; Aubin, C.; Bailitz, J.; Bengiamin, R.N.; Camargo, C.A.; Corbo, J.; Dean, A.J.; Goldstein, R.B.; Griffey, R.T.; Jay,
G.D.; et al. Ultrasonography versus computed tomography for suspected nephrolithiasis. N. Engl. J. Med. 2014, 371, 1100–1110.
[CrossRef]

22. Heidenreich, A.; Desgrandschamps, F.; Terrier, F. Modern approach of diagnosis and management of acute flank pain: Review of
all imaging modalities. Eur. Urol. 2002, 41, 351–362. [CrossRef] [PubMed]

23. Worster, A.; Preyra, I.; Weaver, B.; Haines, T. The accuracy of noncontrast helical computed tomography versus intravenous
pyelography in the diagnosis of suspected acute urolithiasis: A meta-analysis. Ann. Emerg. Med. 2002, 40, 280–286. [CrossRef]
[PubMed]

24. Huffman, J.L.; Bagley, D.H. Balloon dilation of the ureter for ureteroscopy. J. Urol. 1988, 140, 954–956. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1056/NEJMoa1404446
https://doi.org/10.1016/S0302-2838(02)00064-7
https://www.ncbi.nlm.nih.gov/pubmed/12074804
https://doi.org/10.1067/mem.2002.126170
https://www.ncbi.nlm.nih.gov/pubmed/12192351
https://doi.org/10.1016/S0022-5347(17)41896-9
https://www.ncbi.nlm.nih.gov/pubmed/3172365

	Introduction 
	Materials and Methods 
	Patient Data 
	Surgical Procedure and Postoperative Management 
	Outcome Assessment 
	Statistical Analysis 

	Results 
	Preoperative Characteristics between DU and Non-DU Groups 
	Univariate and Multivariate Logistic Regression for Preoperative Characteristics between DU and Non-DU Groups 
	Treatment Outcomes and Complications in DU and Non-DU Groups 

	Discussion 
	Conclusions 
	References

