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Aims and Scope

Grand Journal of Urology aims to issue scientific
publications on Andrology (Male Sexual Disfunction,
Infertility), Endourology, Female Urology, Functional
Urology, General Urology, Genitourinary Radiology,
History of Urology, Laparoscopic and Robotic
Surgery, Minimally Invasive Urology, Neurourology,
New Technology and Techniques, Pediatric Urology,
Reconstructive ~ Urology, Renal Transplantation,
Urolithiasis, and Urological Oncology.

The target audience of the journal includes, urology
specialists, residents in urology and other specialists
who are interested in the field of urology. The journal
aims to publish original scientific articles, clinical
research, reviews, case reports, clinical images, editorial
comments, and letters to the editor that are prepared in
accordance with the ethical guidelines. Mini reviews,
clinical updates, surgical techniques, and a guideline
of guidelines that are in the scope of the journal are
considered for publication and/or invited by the editor.
All manuscripts must be submitted via the online
submission system at www.grandjournalofurology.com.
The journal guidelines and technical information are
available on the journal’s web page.

Only articles that have not been published elsewhere
or are not reviewed for publication may be submitted.
Grand Journal of Urology does not accept multiple
submission and duplicate submission even though the
previous one was published in a different language. The
journal’s publication policy is based on independent
and unbiased double-blinded peer-reviewed principles.
Following the online article submission, the journal’s
fast publishing process is an important policy, with our
members of the Advisory Board and referees, peer-
reviews are conducted to the highest standards and
feedbacks are provided in the shortest time possible.
The journal reserves the right to request any research
material related to the article.

Mission

The mission of Grand Journal of Urology is to
distribute urological medical data to the World, as well
as create a supportive and vibrant scientific platform to
connect and explore ideas by publishing articles related to
all fields of urology. The journal aims to address current
urological issues at both national and international levels,
start debates, and exert an influence on decision-makers
all over the world by integrating science in everyday life.

Grand Journal of Urology encourages and enables
academicians, researchers, and specialists to publish
their valuable research in urology.

Basic Publication Rules
Grand Journal of Urology’s editorial policy

(evaluation and publication processes) is shaped
according to the guidelines of international organizations

such as the International Council of Medical Journal
Editors (ICMJE), the World Association of Medical
Editors (WAME), the Council of Science Editors (CSE),
the Committee on Publication Ethics (COPE), the US
National Library of Medicine (NLM), the World Medical
Association (WMA), the US Office of Research Integrity
(ORI), the European Association of Science Editors
(EASE), and the International Society of Managing and
Technical Editors (ISMTE), and National Information
Standards Organization (NISO). The journal also is in
conformity with the Principles of Transparency and Best
Practice in Scholarly Publishing (https://doaj.org/apply/

transparency/).

Disclaimer

The statements or views in the articles published
in Grand Journal of Urology reflect the opinions of the
author(s), not the opinions of the Journal, Editor-in-
Chief, Editors, Editorial Board, Advisory Board, and/or
publisher. The Editors, Editorial Board, Advisory Board,
and publisher do not accept any responsibility or liability
for the before-mentioned materials.

Publication Fee

Grand Journal of Urology is a self-supporting journal
and is not owned by any institution/organization. It
does not get any financial support from any institution/
organization. The journal’s functioning is carried
out by the voluntary efforts of editors and reviewers.
Potential advertisers should contact the Editorial Office.
Advertisement images are published only upon the
Editor-in-Chief’s approval.

Submission, processing, and publication are free,
and authors are not charged in any way. All published
articles are available online in PDF and HTML format
and can be downloaded free of charge from www.

grandjournalofurology.com.
Copyright

The copyrights of the studies published in Grand
Journal of Urology belong to their authors. Authors
allow the intellectual work they submit to be published
by Grand Journal of Urology under the Creative
Commons CC-BY-NC 4.0 International License (https://
creativecommons.org/licenses/by-nc/4.0/).

Abstracting Indexing

The contents of Grand Journal of Urology is
currently indexed/abstracted by Ulakbim TR Index,
EBSCOhost, J-Gate, Scilit, ScienceGate, ResearchGate,
Crossref and Google Scholar.
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Author Instructions

Submission of an article indicates that the related
work has not been published before, is not intended to
be published elsewhere, and has been approved by all
co-authors and responsible authorities at the institution
where the study was carried. If any claim is made, the
publisher will not be held legally responsible.

Manuscript Submission

Articles should be prepared following the guidelines
of ICMJE- Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical
Journals (updated December 2019- http:/www.icmje.
org/icmje-recommendations). Authors should prepare
papers by following CONSORT guidelines (http://www.
consort-statement.org) for randomized research studies,
STROBE  guidelines  (http:/www.strobe-statement.
org) for original observational research studies, STARD
guidelines (http://www.stard-statement.org) for studies on
diagnostic accuracy, PRISMA guidelines for systematic
reviews and meta-analysis (http://www.prisma-statement.
org), ARRIVE guides for experimental animal studies
(http://www.nc3rs.org.uk/arrive) and TREND directives
for non-randomized public behavior (http://www.cdc.

gov/trendstatement).

Manuscript Preparation

Manuscripts submitted to the journal will initially go
through a technical evaluation process by the Editorial
Assistant to confirm that the article has been prepared
and submitted by the journal’s guidelines. Manuscripts
that do not comply with the journal’s guidelines will be
returned to the sending author with technical correction
requests. The corresponding author should review the
following checklist before sending the article to our
journal to avoid additional article evaluation problems.

1. Title Page

- Turkish (if the article is sent from Turkey) and
English title of the article.

- Turkish (if the article is sent from Turkey) and
English short title of the article, not exceeding 50
characters.

- Authors’ names, institutions and ORCID IDs.

- Name, institution, e-mail, mobile phone and address
of the corresponding author.

2. Main Text

- Manuscript must be written and sent on the
Microsoft Word program.

- 12 font size, Times New Roman should be used in
the text.

- Line breaks must be double spaced type.

- At least 2.5 cm margins must be left on all sides of

each page.

- If there is, figure should be sent separately, it should
not be in the main text.

- If there is, table should be in the main text.

- All references, tables and figures should be cited in
the main text and numbered according to the order they
appear in the main text.

- Abbreviations should be defined when first
mentioned and then used consistently.

- Abbreviations should not be used in the title.
Abbreviations can be used if they occur three or more
times in the abstract, but must be re-introduced in the
main text.

- Footnotes can be used to provide additional
information, which may include a quotation of a
reference in the reference list. It should not consist of
just one reference and never include bibliographic details
of a reference. It should also not contain any figures or
tables.

- When referring to a drug, product, hardware, or
software program, product information, including the
name of the product, the manufacturer of the product,
and the city of the company (including the state in the
USA) and country, should be specified in parentheses.

- The limitations of the original articles should be
declared in the Discussion section before the conclusion
paragraph.

- There should be no information that could indicate
a person or organization to ensure a blind assessment
process.

- Tables and figures should be numbered with
parentheses in the text.

The main text should contain the following sections
in order:

Abstract

Original articles and review articles should be a
maximum of 300 words and structured (Objective,
Methods, Results, Conclusion). Case reports should
have a maximum of 200 words and be unstructured. If
the article is sent from Turkey, Turkish abstract should
be sent (Amag, Geregler ve Yontemler, Bulgular, Sonug).

Keywords

4 to 6 keywords, can be used for indexing purposes
should be provided. Keywords should be selected from
Medical Subject Headings (MeSH) databases prepared
by the National Library of Medicine (NLM).

What is Medical Subject Headings (MeSH)? http://
www.nlm.nih.gov/mesh/MBrowser.html is a wide range
of medical-biological terms list used for the classification
of articles in main international article search directories
and databases, aimed to standardize medical-biological
terminology and updated continuously, from which
keywords of English articles can be chosen.
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Author Instructions

Manuscript

Original Article: It is the most crucial article type
since it provides new data based on original research.
The main text should be structured with the subtitles
of Introduction, Materials and Methods, Results,
Discussion, and Conclusion.

Statistical analysis is often required to support the
results. It should be done according to international
statistical reporting standards. Information on statistical
analysis should be given under a separate subtitle under
the Material and Methods section, and the statistical
methods applied during the process should be specified.

Editorial Comment: It aims to present a brief critical
comment on the research article published in the journal
by experts or highly reputable reviewers. The authors
are selected and invited by the journal to provide such
comments. It does not include abstract, keyword, table,
figure, image, and other media elements.

Review Article: Reviews prepared by authors with
excellent knowledge in a particular field and a high
scientific background are welcomed. The journal can
also invite these authors. Reviews should describe,
discuss, and evaluate the current knowledge level of
one subject in clinical practice and guide prospective
studies. The main text should be structured with the
subtitles of Introduction, Methods, Results, Discussion,
and Conclusion.

Case Report: Rare cases, situations that pose
difficulties in diagnosis and treatment, cases that offer
new treatments or reveal information not included in the
literature are considered. The main text should contain
the subtitles Introduction, Case Presentation, and
Discussion.

Clinical Image: Texts containing original, exciting,
and high-quality clinical images for educational purposes
and educational significance. Any information that could
identify the patient or hospital, including the date, should
be removed from the images. An abstract is not required
for such articles.

Letters to the Editor: This type of article discusses
essential parts, overlooked aspects, or missing parts of
a previously published article. Readers can also submit
their comments on published articles as “Letters to the
Editor.” It does not include abstract, keyword, table,
figure, image, and other media elements. The text must
be unstructured. The commented article should be
appropriately quoted in this article.

Restrictions by Article Type

Article DfEilLs Font | Summary Figure-

Type @it Word | of Word feeg(eble Image
yp Authors &

Research | 12 4000 | 450 30 5 7

Review 5 5000 | 400 100 5 10

Case

Report 8 1500 | 250 15 1 5

Clinical | ¢ 500 | N/A 10 0 5

Image

Letters

to the 5 500 N/A 5 1 1

Editor

Acknowledgments (If Available)

All participants who do not meet the authorship
criteria (ICMJE: authorship and contributorship) and
conflict of interest and financial statement, must be
submitted under this subheading.

Ethics Approval

Ethics committee approval is required in accordance
with the National Ulakbim TR Index criteria for research/
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Abstract

Objective: Testicular microlithiasis (TM) is characterized by parenchymal calcifications, identified as hyperechoic, shadowless foci measuring between
1 and 3 mm in diameter within the testicular parenchyma. This condition is typically detected incidentally through ultrasonography in rare inguinal-
scrotal disorders in pediatric patients. TM has been linked to various pathological conditions of the testis, notably an elevated risk of tumor development.
A retrospective review of TM cases was conducted to assess clinical features and long-term follow-up outcomes.

Materials and Methods: This retrospective analysis was conducted over a 12-year period involving children diagnosed with TM through scrotal Doppler
ultrasonography at our outpatient clinic. Medical records were examined to evaluate patient age, indications for ultrasound, associations with inguinal-
scrotal pathologies, and follow-up findings.

Results: In this study, fifty-six patients aged between 2 and 17 years (median age of 9 years) were included. Bilateral TM was observed in all cases, except
for 15 patients who exhibited unilateral foci. Among the participants, 27 patients (48.2%) presented with concomitant inguinal-scrotal pathology, while 3
patients (5.3%) had systemic disease. Notably, microlithiasis and Leydig cell tumors were identified in one patient who underwent ultrasonography due to
testicular pain.

Conclusion: TM is predominantly bilateral and of the classic type, with testicular pain potentially indicating its presence. Ultrasonography is generally
adequate for both the diagnosis and monitoring of testicular microlithiasis. An association with testicular tumors is noted, particularly within the pediatric
population. Given that both benign and malignant lesions are linked to TM, studies involving larger populations and extended follow-up periods are
warranted.

Keywords: child, Leydig cell tumor, testicular microlithiasis, ultrasonogrphy
Ozet

Amac: Testikiiler mikrolitiazis (TM), testikiiler parankim iginde ¢apt 1 ila 3 mm arasinda degisen hiperekoik, golgesiz odaklar olarak tanimlanan
parankimal kalsifikasyonlarla karakterizedir. Bu durum tipik olarak ¢ocuk hastalarda nadir goriilen inguinal-skrotal bozukluklarda ultrasonografi yoluyla
tesadiifen tespit edilir. TM, basta yiiksek tiimor gelisimi riski olmak iizere testisin ¢esitli patolojik durumlariyla iliskilendirilmistir. Klinik 6zellikleri ve
uzun donem takip sonuglarini degerlendirmek i¢in TM olgularinin retrospektif bir incelemesi yapilmistir.

Gerecler ve Yontemler: Bu retrospektif analiz, klinigimizde skrotal Doppler ultrasonografi ile TM tanisi konulan ¢ocuklar1 igeren 12 yillik bir siire
boyunca gergeklestirilmistir. Hasta yasi, ultrason endikasyonlari, inguinal-skrotal patolojilerle iliskileri ve takip bulgularin1 degerlendirmek i¢in tibbi
kayitlar incelendi.

Bulgular: Bu calismaya yaslar1 2 ile 17 arasinda degisen (ortanca yas 9) elli alt1 hasta dahil edildi. Tek tarafli odak gosteren 15 hasta diginda tiim olgularda
bilateral TM gozlendi. Katilimcilar arasinda 27 hastada (%48,2) eslik eden inguinal-skrotal patoloji mevcutken, 3 hastada (%5,3) sistemik hastalik vardi.
Ozellikle, testis agrist nedeniyle ultrasonografi yapilan bir hastada mikrolitiazis ve Leydig hiicreli tiimérler tespit edildi.

Sonug¢: TM agirlikli olarak bilateral ve klasik tipte olup, testis agrisi potansiyel olarak varligin1 gosterir. Ultrasonografi testikiiler mikrolitiazisin hem
tanis1 hem de takibi i¢in genellikle yeterlidir. Ozellikle pediatrik popiilasyonda testis tiimorleri ile bir iliski kaydedilmistir. Hem iyi huylu hem de kétii
huylu lezyonlarin TM ile baglantili oldugu gz Oniine alindiginda, daha genis popiilasyonlar1 ve uzun takip siirelerini iceren ¢alismalarin yapilmasi
gerekmektedir.

Anahtar kelimeler: ¢ocuk, Leydig hiicreli tiimor, testis mikrolitiazisi, ultrasonografi
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Introduction

Testicular microlithiasis (TM) is a pathological
condition characterized by diffuse calcification within the
seminiferous tubules [1,2]. Research on TM in pediatric
populations is limited, and its association with testicular
disease in children remains a subject of debate. [2,3,4]. TM
is observed in 1.1-4.2% of asymptomatic males without
urological disorders [3,4,5]. In the testicular parenchyma,
it is usually detected by US and is typified by hyperechoic
non-shadowing foci that are 1-3 mm in diameter. Although
the exact cause of calcified material inside seminiferous
tubules is unknown, several theories have been proposed,
including inflammation, poor Sertoli cell phagocytosis,
excessive immunological response, and rapid cell renewal
[6]. Epidemiological studies have indicated an increased
prevalence of TM in patients with risk factors for testicular
tumor development. Its association with various benign or
malignant pathologies has been documented, particularly
testicular germ cell tumors, cryptorchidism, testicular torsion
or atrophy, gonadal dysgenesis, varicocele, Klinefelter’s
syndrome, Down’s syndrome, infertility, male pseudo-
hermaphroditism, carcinoma in situ, and a family or personal
history of testicular cancer [7,8].

In asymptomatic patients, TM is typically identified
incidentally during routine medical examinations or US
performed for other diagnostic purposes. Symptomatic TM
is defined as the presence of microliths on US, accompanied
by testicular pain, testicular edema, increased testicular size,
hydrocele, varicocele, or testicular atrophy, which can occur
at any age [9,10].

We performed a retrospective analysis of the clinical
characteristics, comorbidities, follow-up, and outcomes of
patients with TM as observed on scrotal US. The objective
of this study was to examine the relationship between TM
and histopathological findings.

Materials and Methods

A retrospective analysis was conducted on 2.350
pediatric patients who presented with symptoms of testicular
pain, scrotal swelling, and erythema at our outpatient clinic.
These patients underwent scrotal US between January 2013
and December 2024. Doppler ultrasonography reports are
documented within the hospital information system. The
study included 56 patients diagnosed with TM, each of whom
underwent a minimum of two scrotal US procedures. During
the US examination, the number and distribution pattern of
testicular calcifications were assessed, with echogenic foci
measuring less than 1-3 mm in a single plane and lacking
acoustic shadowing being included. Additionally, the
calcifications were categorized as diffuse or focal, bilateral
or unilateral, and with or without associated nodules.
Patients diagnosed with TM and monitored over time were
evaluated concerning age, indications for US, association
with inguinal-scrotal pathology, and follow-up findings.
This study was conducted according to Kocaeli University
Faculty of Medicine Ethics Committee (Decision date and
number; GOKAEK-2025/08/09- E-80418770-020-765346).

Table 1. Patients’ symptoms and associated diagnosis with
testicular microlithiasis

Patients | % Presenting symptoms and associated

diagnosis
20 35.7 | Painful testis
10 17.8 | Acute scrotum

16.0 | Incidental

14.2 | Undescended/retractile testis

Hydrocele

3.5 Varicocele

3.5 | Epididymal cyst

9
8
4 7.1
2
2
1

1.8 | Benign tumor

Table 2. Systemic diseases with testicular microlithiasis

Patients Systemic diseases
2 hypothyroidism
1 rheumatoid arthritis

Figure 1. Tumor cells with eosinophilic large cytoplasm and
round vesicular nucleus (H&E X40)

Figure 2. Inhibin positivity in tumor cells
(Immunohistochemistry DABX20)
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Statistical Analysis

The statistical analysis was carried out using the latest
version of IBM SPSS 29.0. The Kolmogorov-Smirnova test
was employed to assess the normality of the data distribution,
and it was found that the assumption of normal distribution
was not met. Categorical variables are presented as frequencies
(percentages), whereas numerical variables are reported as the
median with the interquartile range (25th-75th percentile).

Results

The diagnosis of TM was established using US in all patients,
with a prevalence of 2.3% among children. The patients had a
median age of 9 years, with ages ranging from 2 to 17 years.
TM was predominantly diffuse and bilateral (n=40, 71.4%),
while unilateral TM was observed in 16 male patients (right: 6,
left: 10), most frequently occurring in the 7-10 year age group
(n=21, 37.5%). Twenty-seven patients (48.2%) presented with
concomitant inguinal-scrotal pathologies (Table 1), and 3
patients (5.3%) had concurrent systemic diseases (Table 2).

Patients were invited to undergo US examinations at least
annually following their diagnosis. The median follow-up
duration was 3.5 years, with a range of 1 to 8 years. During
the follow-up of 32 patients without inguinoscrotal pathology,
no new pathological findings were identified. Nine patients
underwent inguinoscrotal surgery (undescended testis, n=6;
acute scrotum, n=3). Orchiectomy was performed in three
patients (5.3%): two due to testicular torsion and one due
to testicular atrophy following surgery for an undescended
testis. In one case, TM was identified during the diagnosis of
a testicular mass on the same side. This patient was diagnosed
with a Leydig cell tumor following biopsy and subsequently
underwent testicular-sparing surgery (Figure 1,2). No
recurrence was observed at the mean follow-up of 2 years.

Discussion

The precise etiology of TM, a pathological condition,
remains unidentified. Itis thought to result from the seminiferous
epithelium’s degeneration, which then spreads into the tubular
lumen. Some researchers suggest that the development of
microliths may result from malfunctioning Sertoli cells,
potentially linked to abnormal gonadal embryogenesis [11].
Priebe and Garret documented radiographs of a healthy 4-year-
old boy exhibiting TM, which was subsequently diagnosed by
Doherty et al. in 1987 using ultrasonography [12,13].

The prevalence of TM in the pediatric and adult male
populations ranges from 1.1% to 5.6% [5,10,14]. In our
study, the incidence of TM among patients undergoing scrotal
ultrasound for testicular pathology was 2.6%, aligning with
existing literature.

TM is characterized by hyperechogenic foci of varying
degrees within the testicular parenchyma, typically distributed
bilaterally throughout the testes [3]. Diffuse testicular
dysgenesis is associated with TM, which typically measures
1-2 mm in diameter on US . Both unilateral and bilateral
TM are possible, as is a diffuse or localized distribution of
calcifications [15,16]. In our study, a focal distribution was

observed in sixteen cases (28.6%), while a diffuse distribution
was noted in 40 cases (71.4%) of the ultrasound images
diagnostic of TM. With the exception of two individuals who
underwent unilateral orchiectomy, the -calcifications were
observed bilaterally.

Although TM is traditionally considered a static condition
that neither progresses nor regresses over time, a limited
number of studies have documented instances of increase,
decrease, or complete resolution of the condition during patient
follow-up [14].

Pain constitutes the primary cause for hospital admissions
among children with TM [1,17]. Nonetheless, several studies
have not reported on testicular pathology in individuals
experiencing pain and TM diagnosed via ultrasound (US)
[1,2,17]. In our study, TM was incidentally identified in 9
patients (16.0%), associated with pain in 20 patients (35.7%),
and accompanied by inguinal-scrotal pathology, as detailed
in Table 1, in 27 patients (48.2%). Our findings align with
previous research, indicating an increased prevalence of TM in
testicular pathology. TM may appear without patient-reported
symptoms or may itself be the origin of pain.

The prevalence of TM may be heightened in benign illnesses
such Klinefelter’s syndrome, cryptorchidism, Down syndrome,
hypospadias, and post-traumatic scenarios [5,9,18,19].

In our study, eight patients presented with undescended
testes, ten with an acute scrotum, and two with epididymal cysts.
Research has indicated that undescended testes are correlated
with an increased prevalence of TM [2,19,20]. The prevalence
of TM in an asymptomatic group, on the other hand, is similar
to that seen in patients with undescended testes, according to
research by Chiang and Pedersen et al [14,17]. In our analysis,
six patients with cryptorchidism exhibited ipsilateral TM,
while two presented with contralateral TM. All six patients
underwent orchidopexy to address undescended testes at the
age of one year. The etiology of TM remains uncertain, as it
is unclear whether it is a consequence of cryptorchidism or
if both cryptorchidism and TM are manifestations of tubular
abnormalities. Additionally, it is plausible that surgical
intervention itself may induce TM, or that it arises due to
vascular damage to the testis.

The precise correlation between TM and both benign and
malignant conditions remains undetermined, particularly
within the pediatric demographic [5,9,21]. According to extant
literature, the prevalence of TM in children presenting with
potential risk factors for primary testicular tumors (TT)—such
as testicular pain, testicular masses, personal or familial history
of TT, or undescended testis—ranges from 0.7% to 12%, and
may reach up to 4.2% in asymptomatic children [1,5,22]. The
age range of pediatric cases documented in the literature spans
from 2 to 17 years. Pediatric instances of TM associated with
tumors include gonadoblastoma, yolk sac germ cell tumor,
metastatic mixed germ cell tumor, Leydig cell tumor, teratoma,
choriocarcinoma, Sertoli cell tumor, and benign metachronous
epidermal cyst [23].

Leydig cell tumors constitute up to 5% of testicular
neoplasms and can occur across all age groups [24,25].
Approximately 20% of these tumors manifest between the
ages of five and ten. In the present study, an 11-year-old
patient was diagnosed with microlithiasis and a Leydig cell
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tumor and subsequently underwent testicular-sparing surgery.
No recurrence was observed at the four-year follow-up.
The diagnosis of a testicular tumor with microlithiasis was
confirmed via ultrasound (US). Consequently, it cannot be
conclusively stated that microlithiasis serves as a precursor
lesion. However, literature reports a case of a 20-year-old
patient with Down syndrome who developed a Leydig cell
tumor due to microlithiasis over a four-year follow-up period
[26]. Our patient did not present any additional conditions that
could serve as risk factors, such as Down syndrome, McCune-
Albright syndrome, gonadal dysgenesis, or undescended testes.

As TM is typically an incidental finding in the absence of
associated risk factors, the European Association of Urology
(EAU) and the FEuropean Society for Pediatric Urology
(ESPU) guidelines do not advocate for routine US in cases of
undescended or palpable testes [9]. Testicular microlithiasis
(TM) is also associated with testicular pathologies, including
testicular tumors and cryptorchidism. Consequently, it is
imperative to exercise caution when managing patients
presenting these risk factors. However, they do recommend
regular follow-up with US, particularly if there is a family
history of testicular malignancy, testicular pain, testicular
enlargement, or Down’s syndrome [2].

Previous studies have demonstrated that the determination
of tumor markers or the performance of testicular biopsy in
pediatric patients with TM does not provide additional clinical
value, as it lacks clinical implications [9]. We did not routinely
conduct tumor marker assessments in patients monitored with a
diagnosis of TM. However, in the case of our patient diagnosed
with a Leydig cell tumor, tumor markers, specifically AFP and
B-HCG, were evaluated and subsequently returned to normal
levels.

In the majority of studies, the reported follow-up period did
not extend beyond adolescence, even in the presence of risk
factors. The longest follow-up duration of seven years may be
insufficient to detect testicular malignancies. In cases where a
patient presents with isolated testicular microlithiasis (TM) but
lacks identifiable risk factors, yet exhibits clinical symptoms,
we advise conducting follow-up imaging at one-year intervals.
It is crucial for patients to perform monthly testicular self-
examinations during this period. For patients with risk factors
such as cryptorchidism, infertility, testicular atrophy, and
particularly a family or personal history of germ cell tumors,
we recommend more frequent scrotal ultrasound examinations.
Future research in the pediatric population would benefit from
focusing on distinguishing cases of benign microlithiasis
from those with a higher risk of malignant transformation.
Incorporating a larger sample size and conducting longer
studies with regular ultrasound surveillance may provide
conclusive evidence regarding whether testicular microlithiasis
in children is benign or premalignant.

The psychological impact of a TM diagnosis on children
and their families is frequently an overlooked aspect of care. It
is imperative that the emotional and developmental concerns of
both parents and patients are more effectively addressed during
follow-up care.

Of course, our study had some limitations. The limitations
of our study were the retrospective nature of the study, the
small number of patients and the short follow-up period.

Conclusion

TM is a rare and contentious condition frequently associated
with various inguinoscrotal disorders. Long-term monitoring
of TM cases is essential for the early detection of concomitant
tumor development, particularly in the presence of predisposing
conditions and accompanying undescended testes. Elevated TM
levels may suggest an increased risk of malignancy and may
guide decisions regarding imaging or surgical interventions.
In this study, only one tumor lesion associated with TM was
identified. Given the documented association between tumor
lesions and TM in the literature, we assert that a long-term,
multidisciplinary approach involving pediatric surgeons and
urologists is warranted.
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Abstract

Objective: We aimed to evaluate the outcomes of RIRS according to kidney stone location and size of kidney stones in the pediatric population.
Materials and Methods: A total of 32 pediatric patients with upper urinary tract stones with 40 renal units were investigated in terms of stone size and
location. Stone location, gender, stone size, stone Hounsfield unit, preoperative stenting, access sheath size, complication, length of hospital stay, and stone-
free rates were retrospectively analyzed. Patients were divided into two groups. The first group patients of had stones smaller than 2cm, and the second
group who had stones larger than 2 cm.

Results: The mean age of the patients in Group 1 was determined as 10,8 (4-17) years, and the mean age of Group 2 was determined as 15,1 (10-17) years.
The age difference was statistically significant (p= 0.003). There was no statistically significant difference in gender distribution (p= 0.289). The average
stone size of Group 1 was measured as 12,6 mm (11-17), and the Group 2 stone size was measured as 25,2 mm (20-43) on average. In terms of operation
times, the average operation time in Group 1 was 48 (30-70) minutes, and the average operation time in Group 2 was 65 (40-95) minutes, and a statistically
significant difference was observed (p= 0.015). In the first group, the stone-free rate in a single session was 76.3%, and in the second group, the stone-free
rate in a single session was 62%. There was no statistically significant difference between the groups in terms of stone-free rates (p= 0.295).

Conclusion: RIRS is a method that can be used safely and effectively in pediatric patients with kidney stones smaller than 2 cm, with high stone-free rates.
Although; the stone-free rate was lower in stones larger than 2 cm compared to those smaller than 2 cm, this difference was not statistically significant.

Keywords: upper urinary system stones, pediatric urolithiasis, retrograde intrarenal surgery, stone-free rate

Ozet

Amac: Bu ¢calismada, pediatrik popiilasyonda bobrek tasi lokalizasyonu ve boyutuna goére RIRC etkilerini ve sonuglarini degerlendirmeyi amagladik.
Geregler ve Yontemler: Ust iiriner sistem tasina sahip toplam 32 pediatrik hasta ve 40 renal {inite, tas boyutu ve lokalizasyonu agisindan incelendi. Tas
lokalizasyonu, cinsiyet, tas boyutu, tasin Hounsfield tinitesi, preoperatif stentleme, erisim kilift boyutu, komplikasyonlar, hastanede kalis siiresi ve tastan
tamamen kurtulma oranlari retrospektif olarak analiz edildi. Hastalar tas boyutuna gore iki gruba ayrildi. Birinci grup, 2 cm’den kiigiik taslara sahip
hastalar; ikinci grup ise 2 cm’den bilyiik taslara sahip hastalar1 igermektedir.

Bulgular: Renal iinite bazinda degerlendirildiginde, Grup 1 hastalarinin ortalama yas1 10,8 (4-17) yil, Grup 2 hastalarinin ortalama yasi ise 15,1 (10-17)
yil olarak belirlendi. Yas farki istatistiksel olarak anlamliydi (p= 0,003). Cinsiyet dagiliminda istatistiksel olarak anlaml: bir fark saptanmadi (p= 0.289).
Grup !’in ortalama tas boyutu 12,6 mm (11-17), Grup 2’nin tas boyutu ise ortalama 25,2 mm (20-43) olarak 6l¢iildii. Operasyon siiresi agisindan, Grup
I’in ortalama ameliyat siiresi 48 (30-70) dakika, Grup 2’nin ise 65 (40-95) dakika olup, istatistiksel olarak anlamli bir fark bulundu (p= 0.015). flk grupta
tek seansta tassizlik orani %76,3, ikinci grupta ise %62 olarak belirlendi. Tassizlik oranlar1 agisindan gruplar arasinda istatistiksel olarak anlamli bir fark
yoktu (p= 0.295).

Sonug: RIRS, 2 cm’den kiigiik bobrek taslarina sahip pediatrik hastalarda yiiksek tagsizlik oranlari ile giivenli ve etkili bir yontem olarak kullanilabilir. 2
cm den bilyiik taglardan tagsizlik oranlari 2 cm den kiigiik taslara kiyasla diisiik olsa da verilerimizde istatistiksel anlamli olarak saptanmamastir.

Anahtar kelimeler: iist iiriner sistem taslari, pediatrik iirolitiazis, retrograd intrarenal cerrahi, tassizlik orani
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Introduction

Childhood (<18 years) urinary system stones are seen with
a frequency of 1-2% in society. In recent years, the incidence
of pediatric stones has increased especially in adolescence due
to carbohydrate-rich diet, high salt consumption and sedentary
lifestyle. In younger children, kidney stones are less common
and are more likely to occur for metabolic or anatomical
reasons, and can recur more frequently and earlier [1]. Today,
with technological advances, the miniaturization of endoscopic
instruments and the development of non-invasive methods, high
success can be achieved in pediatric stone surgery, especially
in difficult cases [2]. Pediatric patients with stones larger than
5 mm have a lower probability of spontaneous passage and
need treatment [3]. Among these treatments, extracorporeal
shock wave lithotripsy (ESWL) is a non-invasive treatment
that has been used safely and successfully in adults for a long
time and it is known that children respond better to ESWL than
adults [4,5]. In addition, with the development of technology
and the increased access to miniature instruments, methods
such as retrograde intrarenal surgery (RIRS), ureterorenoscopy
(URS), and percutaneous nephrolithotomy (PNL) can be applied
succesfully in pediatric patients. In these operations, in addition
to surgical instruments, factors such as the location of the stone,
its size and the Hounsfield unit (HU) may also affect stone-
free rates. Although ESWL is considered the first choice for
treatment of stones up to 20 mm, the fact that the procedure
is performed under general anesthesia and requires multiple
sessions may limit the use of ESWL in children due to low
success in metabolic stones (cystine) [6,7]. On the other hand,
studies have shown the safe use of RIRS even in infants <1 year
old [7].

Although mini PNL seems to be more successful than
retrograde intrarenal surgery in terms of stone-free rates in stones
between 10 mm and 20 mm and larger than 20 mm, RIRS can be
recommended as an alternative for stones larger than 20 mm [8].
With technological advances, thin instruments, image quality
and the development of instruments with increased deflection
ability, the preference for retrograde intrarenal surgery for most
stones in all localization of the kidneys is increasing. In this
study we aimed to examine the effects and results of retrograde
intrarenal surgery according to the location and size of kidney
stones in pediatric population.

Material and Methods

After obtaining ethical approval from the Clinical Research
Ethics Committee (Date: 09.04.2025 No: 2025/380), between
2018 and 2024 a total of 32 patients under the age of 18 years
and 40 renal units who underwent retrograde intrarenal surgery
were included in the study. Patients were divided into 2 groups
according to stone size. There were 25 renal units with a size of
less than 20 mm in the first group and there were 15 renal units
with a size of more than 20 mm in the second group.

In addition, patient demographics, stone localization, age,
gender characteristics, HU of the stones, preoperative ureteric
double J (JJ)) stenting, use of access sheath, and stone-free rates
were retrospectively analyzed.

Before the operation, computed tomography and
ultrasonographic images of the patients were examined. The
patients’ operative information was obtained from the hospital
database and their records were obtained. After the operation,
the patients’ follow-up ultrasonography and direct urinary
system radiographs were investigated.

Operations were performed using a 4.5/6.5 Fr ultrathin semi-
rigid ureterorenoscope (Richard Wolf, Germany) and a fiberoptic
reusable flexible ureteroscope (Karl Storz Flex-X2, Germany).
Stones were broken with a 30W holmium- YAG laser ( Litho,
Quanta, Milano, Italy), 9.5/11.5 Fr access sheath (Plastimed,
Istanbul, Turkey) was used. JJ stents (Plastimed, Istanbul,
Turkey) appropriate to the age and height of the patients were
used.

All data were calculated using IBM SPSS Version 23.0
statistical package program (IBM SPSS Statistics for Windows,
Version 23.0. Armonk, NY: IBM Corp). Continuous variables
were found as mean + standard deviation (median, minimum,
maximum) values and categorical variables were found as
numbers and percentages. The Mann-Whitney U test was used
to compare continuous variables between two groups, and the
Chi-square test and Fisher’s exact chi-square test were used to
compare categorical variables. Statistical significance level was
accepted as “p<0.05”.

Results

According to the stone size, the patients were divided
into 2 groups; the mean age of the first group was 10.8 (4-
17) years, and the second group was 15.1 (10-17) years, and
the age difference was statistically significant (p= 0,003). No
statistically significant difference was found in terms of gender
distribution of the patients p=0.289. According to the renal unit,
25 patients had stones smaller than 20 mm, and 15 had stones
larger than 20 mm. [Table 1]

While lower calyceal stones were most frequently seen in
group 1 (40%), renal pelvis stones were most frequently seen in
group 2 (40%). There was no statistically significant difference
in stone location between the groups (p=0.294). [Table 2]

Preoperative JJ stents were placed for passive dilatation
in 17 renal units (68%) in the first group and in 8 renal units
(53.3%) in the second group. RIRS procedures of these patients
were planned for later sessions. No statistically significant
difference was observed between the two groups in terms of
stent placement (pre-stenting) for passive dilatation of the ureter
before the procedure (p=0.315). During RIRS, access sheaths
were used during surgery in 18 renal units (72%) in the first
group and in 13 renal units (86.6%) in the second group. No
statistically significant difference was observed between the
groups in access sheath use (p = 0.122). According to stone size,
the stone-free rate in a single session was 76.3% in the first group
and 62% in the second group, and no statistically significant
difference was observed (p=0.295). The average HU of the
stones was measured as 844.9 (min: 233-max: 2100) in the first
group; and the average HU was 795 (min: 210-max: 2015) in
the second group, and no statistically significant difference was
observed between the stone-free rates in terms of HU between
the two groups. (p= 0,340) [Table 3]
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Table 1. Distribution of patients according to age, gender and stone size

Table 2. Distribution of stones according to localization

G 1 (n: 25 G 2 (n:15 i : B
Stone size roup 1 (n: 25) roup 2 (n:15) P value Renal unit Group 1 (n:25) Group 2 (n:15)
<20 mm >20 mm
Renal pelvis 6 (24%) 6 (40%)
Girl 12 (%438) 10 (%66,7)
Upper calyx 3 (12%) -
Boy 13 (%52) 5 (%33,3)
Middle calyx 2 (8%) 1(67,7%)
Age 10,8 (4-17) year 15,1 (10-17) year | 0,003
Stone sizemm | 12,6 (11-17) 252 (20-43) 0,012 Lower calyx 10/(40%) 4(26,7%)
Operation time | 48 (30-70) min 65 (40-95) min. | 0,015 Proximal ureter | 3 (12%) -
Stone free rate 76,3% 62% 0,295 Multiple 1 (4%) 4 (26,6%)
Table 3. Number of renal units of stones, Hounsfield units and stone-free rate, use of prestenting and acces sheaths
Renal units Group 1 (n=25) Group 2 (n=15) P value
Operation time 48,88+8,75 65,66+17,58 0,015
Acces sheat 18 (72%) 13 (86,6%) 0,122
Prestenting JJ 17 (68%) 8 (53,3%) 0,315
HU (Hounsfield unit) 844,9 (min:233-max: 2100) 795 (min:210-max:2015) 0,340
Stone free rates 76,3% 62% 0,295

Discussion

Over the years, the development of flexible ureteroscopes
(f-URS) and fiberoptic systems, and the simultaneous use of
laser technologies, have enabled the successful retrograde
fragmentation of kidney stones. It was first described by
Huffman et al. in 1983 with the fragmentation of kidney stones
using a rigid rod-lens structured ureteroscope and an ultrasonic
lithotripter, and in 1990, Fuchs et al. published the first series
of RIRS using f-URS [9,10]. ESWL, RIRS and PNL are
recommended in the treatment of urinary system stone diseases
in children

As a minimally invasive technique, ESWL was initially
used in adults, but it was not initially applied to pediatric
patients because it was thought to have a negative effect on
child development. ESWL can achieve high stone-free success
rates, especially for stones smaller than 10 mm, depending on
the stone type, size, location, and urinary tract anatomy [11].
ESWL is recommended as the primary treatment for lower-
pole stones smaller than 10 mm and other upper-system stones
smaller than 2 cm in children [12]. However, although ESWL
achieves success rates of 75-92% in pediatric patients, studies
have shown that stone-free rates after ESWL for stones <10 mm
are 100%, whereas this rate decreases to 66.6% for stones>20
mm [13]. There are also studies suggesting be negative effects
on kidney development after ESWL in pediatric patients [14].

Although the length of hospital stay and complication rates
are lower after ESWL, the possibility of additional interventions
is higher after ESWL. In a recent prospective study by Mokhles

et al., the results of ESWL and RIRS for 10-20 mm stones in
preschool children were compared, and the overall stone-free
rates were found to be 93% and 96% respectively [6]. According
to this result, ESWL is recommended for stones up to 20 mm.
The fact that the procedure requires general anesthesia in
repeated sessions in children, is associated with renal scarring,
hypercalciuria, hypertension and chronic renal failure in the long
term, and stones such as cystine stones do not respond adequately
to treatment limits the use of this technique in children [6,15]. In
addition, while patients who underwent ESWL required multiple
sessions, very few patients who underwent RIRS required
additional interventions later on [16]. In this study, it was reported
that medium-sized stones in children under 6 years of age could
be broken safely with RIRS. Another method for the treatment of
kidney stones in children is percutaneous nephrolithotomy. With
technological developments, Mini-PNL using small instruments
between 11Fr and 21 Fr and recently Micro-PNL using a 4.8Fr
nephroscope can be successfully performed. In a meta-analysis of
7 studies, 280 micro-PNL and 259 RIRS patients were compared
and although stone-free rates were found to be higher in patients
who underwent PNL, overall complication rates were found to be
higher. Desai et al. reported that intraoperative bleeding during
PNL is related to the diameter of the tract and should not exceed
22Fr in children [17]. Mini, ultramini, and micro modifications
are used to reduce the risk of complications, and despite all
modifications and high success, major risks, organ injuries,
urosepsis, and severe bleeding are seen up to 10% [18].

Today, with advances in endoscopy, the RIRS technique is
widely used in many centers. Many studies have shown that
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ureterorenoscopy in children does not carry significant risks
such as ureteral stricture and reflux. RIRS is applied in children,
with stone-free rates ranging from 60% to 100% depending on
the stone’s location and burden. In a large series of publications,
it has been reported that lower-pole calyx stones up to 20 mm
in size can be broken with a 94% stone-free rate with multiple
additional attempts without the use of an access sheath [19]. In
our study, lower calyceal stones were detected in 14 patients with
a stone-free rate of 61.2% after a single intervention.

In a study conducted by Smaldone et al. Examining 100
patients, the average age was 13.2 years, the average stone size
was 8.2 mm, and stones located in the upper pole, pelvis and
lower pole were broken with a 92% stone-free rate [20]. In our
study, stone-free rates were found to be 76.3% in the first group
and 62% in the second group according to stone size, and no
statistically significant difference was found (p=0.295). In the
literature, it has been reported that stone-free rates depend on the
size of the stone, regardless of its localization, and that additional
intervention may be required, especially for stones larger than
6 mm [21]. Complication rates are low in retrograde intrarenal
surgery and perforation has been reported between 0-4% in
many studies [22]. In our study, no perforation developed in the
patients. Although there is insufficient data on the routine use
of preoperative JJ stents, no significant difference in stone-free
rates or complications was observed in retrospective studies
[23]. Hubert and Palmer have shown that previously inaccessible
ureters in pediatric patients can be accessed by passive dilation
with a JJ stent [24]. In our study, preoperative JJ stent placement
(prestenting) was applied to 25 renal units for passive dilatation
of the ureter before the procedure. When the patients who
underwent passive dilatation and those who did not undergo it
were examined in terms of stone-free status and complications,
no statistically significant difference was observed between the
two groups of patients. Another controversial issue is the use of
access sheath. There are discussions about the possibility that the
use of thick access sheaths may impair ureteral blood circulation.
Studies show that a safer wide-lumen access sheath can be used
by performing passive dilatation before insertion, thus providing
a wider view [25]. In the study by Smaldone et al., 54% of
patients underwent preoperative passive dilatation, and 24%
used an access sheath. As a result of the study, no correlation
was found between passive dilatation or access sheath use and
complications [20]. In our study, an access sheath was used in 31
patients. No statistically significant difference was found in terms
of stone free rate and complications.

The HU, which reflects stone density, is another modality
that indicates the success of the treatment as well as the stone’s
size and intrarenal localization. In the study conducted by Quizad
et al., the HU of 50 patients was measured and the threshold
value was determined as 970, and the success rate after ESWL
treatment for stones with HU <970 was 96%, and for stones with
HU>970, the success rate was 36% [26]. The HU value of the
stones can also affect the PNL results. Giiciik et al. found that
HU values of stones in 179 patients who underwent PNL were an
independent factor affecting PNL success [27].

In a multicenter study, it was determined that stone size and
localization were predictive factors for residual fragments in
retrograde intrarenal surgery, independent of stone density [28].
In our study, the effect of stone density on stone-free rates was not
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found to be statistically significant. Similarly, stone size was also
not found to have a significant impact on stone-free outcomes in
the pediatric population.

In a study by Tiiredi and colleagues comparing conventional
access sheaths with suction-assisted access sheaths, higher stone-
free rates were reported with the use of suction-assisted access
sheaths. However, this study did not evaluate stone-free rates
specifically in patients with stones larger than 2 cm. Investigating
stone-free rates in this patient group would provide clearer
insight into the benefits of suction-assisted access sheaths for
stones over 2 cm [29]. In our study, data from 15 renal units with
stones larger than 2 cm treated using conventional access sheaths
may serve as a reference for future evaluations of patients treated
with suction-assisted access sheaths.

In the current studies in the literature, we see that especially
medium-sized stones can be successfully broken with retrograde
intrarenal surgery in preschool children. Although our study was
conducted with a small number of patients, it supports the fact that
retrograde intrarenal surgery can be used safely and effectively
with low complication rates in the pediatric population. Future
studies could be designed to compare outcomes in pediatric
patients with stones larger than 2 cm with those in whom
suction-assisted access sheaths were utilized, to better evaluate
the effectiveness and safety of this approach in managing larger
stone burdens.

Conclusion

According to the results of our study, RIRS can be safely
performed in children with low complication rates. However,
in cases of lower pole and large-sized stones, surgical success
rates tend to decrease and may require additional interventions.
Stone-free rates were found to be high in stones smaller than
20 mm, and due to its low complication rates, RIRS can be
safely used in the pediatric population. With the advancement
of technology, the miniaturization of instruments, improved
maneuverability, the use of suction-assisted access sheaths, and
enhanced image quality, we believe that RIRS may also become
a first-line treatment option for stones larger than 2 cm.
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Abstract

Objective: Chatbot applications powered by large language models (LLMs) have garnered growing interest in healthcare, including urology. Although
recent studies suggest potential roles in patient education, decision support, and medical training, no bibliometric analysis has yet evaluated the research
landscape within urology. This study aims to comprehensively reveal the current research trends and scientific contributions related to chatbots in urology.
Materials and Methods: A comprehensive bibliometric analysis was conducted using the Web of Science Core Collection (Urology and Nephrology
section) to identify original articles on chatbot use in urology published between January 2023 and May 2025. Data were analyzed using the Bibliometrix
R package and the Biblioshiny interface. Key metrics included publication trends, citation data, keyword networks, authorship patterns, and international
collaboration rates.

Results: A total of 81 original articles met the inclusion criteria. The annual growth rate in publication output was 45.3%, with an average of 10.6 citations
per article. Most articles appeared in Science Citation Index Expanded indexed journals. The United States (32.1%) and Tiirkiye (25.9%) were the most
prolific countries. However, international collaboration remained low (23.5%). Urolithiasis, prostate cancer, and urinary incontinence were leading clinical
themes. Keyword network analysis identified clusters focused on patient education, decision support, and chatbot performance.

Conclusions: This study offers a foundational understanding of chatbot-related research in urology and highlights the need for enhanced international
collaboration, clinical validation, and data integration to fully realize their transformative potential.

Keywords: chatbot, large language models, artificial intelligence, urology, bibliometric analysis, ChatGPT

Ozet

Amag: Tiim tip alanlarinda oldugu gibi iirolojide de yapay zeka destekli sohbet robotlarina olan ilgi giderek artmaktadir. Son galismalar, bu teknolojilerin
hasta egitimi, klinik karar destek sistemleri ve tip egitimi gibi alanlarda potansiyel roller tistlenebilecegini 6ne siirse de iiroloji alanindaki arastirma
egilimlerini degerlendiren kapsamli bir bibliyometrik analiz heniiz yapilmamistir. Bu ¢alisma, iirolojide yapay zeka destekli sohbet robotlarina yonelik
mevcut arastirma egilimlerini ve bilimsel katkilarint kapsamli bir bicimde ortaya koymay1 amaglamaktadir.

Gerecler ve Yontemler: Urolojide yapay zeka destekli sohbet robotlarinin kullanimiyla ilgili Ocak 2023 ile Mayis 2025 tarihleri arasinda yayimlanmis
6zgiin makaleleri belirlemek amaciyla Web of Science Core Collection (Uroloji ve Nefroloji boliimii) veri taban1 kullanilarak kapsamli bir bibliyometrik
analiz gergeklestirildi. Veriler, Bibliometrix R paketi ve Biblioshiny arayiizii ile analiz edildi. Yayin egilimleri, atif verileri, anahtar kelime aglari, en gok
katki veren yazarlar ve uluslararasi is birligi oranlar1 baslica incelenen metriklerdi.

Bulgular: Caligmaya toplam 81 6zgiin makale dahil edildi. Bu alandaki makalelerdeki yillik yayin artis oran1 %45,3 olarak saptandi. Makale basina
ortalama 10,6 atif yapilmis oldugu gorildi. Makalelerin ¢ogunun Science Citation Index Expanded indeksli dergilerde yayimlandigi goriildi. Amerika
Birlesik Devletleri (%32,1) ve Tiirkiye (%25,9) en iiretken iilkelerdi. Uluslararasi is birligi oraninin diisiik oldugu gozlendi (%23,5). Uriner sistem tas
hastalig1, prostat kanseri ve iiriner inkontinans en sik ¢alisilan klinik temalar arasindaydi. Anahtar kelime ag1 analizi, hasta egitimi, karar destek sistemleri
ve yapay zeka destekli sohbet robotlarinin performansi odakli kiimelenmeler oldugunu ortaya koydu.

Sonug¢: Bu calisma, iirolojide yapay zeka destekli sohbet robotlarinin kullanimiyla ilgili arastirma egilimlerine dair temel bir bakis sunmakta ve bu
teknolojilerin doniistiiriici potansiyelinin tam olarak ortaya cikarilabilmesi igin uluslararasi is birliginin gii¢clendirilmesi, klinik dogrulama ve veri
entegrasyonu gereksinimlerini vurgulamaktadir.

Anahtar kelimeler: sohbet robotlari, bityiik dil modelleri, yapay zeka, tiroloji, bibliyometrik analiz, ChatGPT
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Introduction

In recent years, rapid advances in artificial intelligence
(AI) technologies, particularly large language models (LLMs),
have transformed the landscape of information processing and
decision making across various fields, including healthcare
[1]. Since its release, the first globally recognized LLM-based
chatbot, ChatGPT, developed by OpenAl in November 2022,
has garnered millions of users [2]. Subsequently, several other
chatbots have been introduced, including Copilot (formerly
Bing Chat, developed by Microsoft in February 2023), Claude
(developed by Anthropic in March 2023), and Gemini (formerly
Bard, developed by Google in December 2023). These chatbots
have demonstrated a remarkable capability to understand and
generate human-like texts across diverse domains. Recent
studies have shown that chatbots perform exceptionally well in
comprehending medical concepts [3].

In the field of urology, chatbot applications remain relatively
nascent but are rapidly gaining attention. Emerging research
suggests that chatbots can assist in patient counseling for various
urological conditions, including benign prostatic hyperplasia,
urinary incontinence, erectile dysfunction, and prostate
cancer [4-6]. For instance, chatbots can be trained to provide
interactive explanations about treatment options, potential side
effects, or preprocedural preparations for interventions, such
as onabotulinum toxin injections, sacral neuromodulation,
or robotic radical prostatectomy [7,8]. They may also aid in
interpreting laboratory or imaging results, guiding patients on
medication adherence or follow-up schedules, and supporting
lifestyle interventions for recurrent stone disease or lower
urinary tract symptoms (LUTS) [9,10]. Additionally, from a
professional education perspective, chatbots are being explored
as tools for medical students and urology residents, including
guideline-based content and clinical case simulations [11].
Recent investigations have also assessed whether chatbot
responses align with clinical practice guidelines, such as those
issued by the European Association of Urology [12].

Bibliometrics, a snapshot of scholarly literature within
a defined period, offers a quantitative method for analyzing
scientific output and research trends. This strategy allows
scholars to uncover prominent authors, high-impact journals,
notable institutions, and emerging research themes by analyzing
indicators, such as publication volume, citation trends, and co-
authorship patterns [13].

Despite growing interest in this subject, no comprehensive
assessment has yet been conducted on chatbot-related scientific
output in the field of urology. Our study represents the first
bibliometric analysis specifically focused on this emerging area.
Understanding the development of this interdisciplinary field,
situated at the intersection of urology, artificial intelligence, and
digital health, is essential to guide future research directions and
facilitate clinical integration.

Material and Methods

For this research, the Urology and Nephrology section of
the Web of Science (WoS) Core Collection was chosen as the
principal data source due to its broad scope and established
credibility as a trusted citation index in academic research. This
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Figure 1. Flowchart of the study
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section was specifically preferred because it includes the majority
of the leading journals in the field of urology. Additionally,
WoS offers robust tools for bibliometric visualization, citation
tracking, and trend analysis, making it particularly well suited
for examining the evolving research landscape in this domain.

Data were retrieved in a single session on May 21, 2025, to
ensure consistency and eliminate the risk of database updates
affecting the analysis. A study selection flowchart outlining the
identification process of relevant original articles is presented
in Figure 1. The search strategy applied was TS = “open AI”
OR “ChatGPT” OR “Claude” OR “Gemini” OR “Bard” OR
“Copilot” OR “Bing Chat” OR “large language model” OR
“LLM” OR “chatbot.” This query was designed to capture the
most prominent and frequently referenced chatbot platforms in
the literature.

Given that the first globally recognized chatbot, ChatGPT,
was launched in November 2022 and that the earliest publications
on chatbot-related research in urology began appearing in 2023,
the inclusion period was set to begin in 2023. Publication dates
were determined based on the articles’ first online publication
(excluding early access status).

The inclusion criteria consisted of original research articles
in English that focused specifically on chatbots in the field of
urology. After excluding 171 articles published before 2023, five
non-English publications, and 231 documents that did not meet
the eligibility criteria, 81 original articles were included in the
final analysis.

The bibliometric analysis was conducted using the
Bibliometrix R package [14]. Additionally, the Biblioshiny web
application was employed to provide an interactive graphical
user interface within the R environment (version 4.4.3), accessed
through the RStudio platform (version 2025.05.0).

According to the decision of the Aydin Adnan Menderes
University Non-Interventional Ethics Committee, the study
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did not require ethical approval, as it involved no human
participants, patient data, personal data, animal experiments, or
interventional procedures. All analyses were performed using
publicly accessible publication records from the Web of Science
Core Collection (WoSCC).

Results

Between January 2023 and May 21, 2025, 81 original articles
on this topic were identified in the Urology and Nephrology
section of the WoS Core Collection. Supplementary material
provides a chronological listing of the included articles related
to chatbot research in urology.

Publication Trends

Of the 81 articles reviewed, 70 were indexed in the Science
Citation Index Expanded (SCIE), while 11 were listed under the
Emerging Sources Citation Index (ESCI). Publication output
grew at an annual rate of 45.3%, with each article receiving an
average of 10.6 citations.

The earliest chatbot-related research publication in the
field of urology was the article titled “ChatGPT Performance
on the American Urological Association Self-assessment Study
Program and the Potential Influence of Artificial Intelligence in
Urologic Training” by Deebel et al., which appeared in Urology
in May 2023. Including 14 additional papers published in the
same year, the total number of studies for 2023 reached 15. This
number increased significantly to 54 in 2024, and by May 21,
2025, 13 more studies had been published (Figure 2).

Given the growing interest in this topic and the presence
of eight additional original articles currently available as early
access (thus excluded from the analysis), it is likely that the
number of publications in this field will continue to rise sharply
in the near future.

Author Analysis

Atotal of 559 authors contributed to the included studies. Only
one article was single authored, indicating that the vast majority
of the research was conducted collaboratively. Furthermore,
23.5% of the publications involved international co-authorship,
reflecting a limited level of cross-border collaboration.

Figure 2. Publication trends for chatbots in the urology field
from January 2023 to May 2025

15

Table 1. Top 10 most productive authors on chatbot-related
research in urology

Authors Articles Total Local
(N=81), n (%) | citations | H-index
Caglar U 6 (7.40) 125 5
Ozgor F 6 (7.40) 125 5
Sarilar O 5(6.2) 87 4
Yildiz O 4(4.9) 109 4
Ayranci A 4(4.9) 111 4
Cacciamani G E 33.7) 166 3
Cakir H 3.7 54 2
Dogan C 3@3.7) 17 2
Halis A 3.7 16 1

Table 1 presents the top 10 most productive authors
alongside their total citations and local H-index (a combined
measure of a researcher’s publication output and the number of
citations each publication receives) on chatbot-related research.
The most prolific contributors were Caglar U. and Ozgor F.,
each with six publications and 125 total citations, resulting in
a local H-index of five. They were followed by Sarilar O. (five
articles, 87 citations), Yildiz O. (four articles, 109 citations),
and Ayranci A. (four articles, 111 citations), each demonstrating
strong scholarly influence. Notably, Cacciamani G. E., with only
three publications, accumulated the highest citation count (166)
among all listed authors, indicating a high citation-per-article
ratio and impactful research contributions.

A collaboration network analysis was performed on 56
authors who contributed to at least two publications. As
illustrated in Figure 3, the co-authorship network revealed the
presence of several distinct clusters, suggesting a fragmented
but moderately interconnected research landscape. The largest
cluster, represented by brown nodes, demonstrated dense
internal connections, indicating a strong pattern of collaboration
among its members.

Several other medium-sized clusters also displayed high
intragroup collaboration while showing limited connectivity
with other clusters. This reflects a structure characterized by
localized or institution-specific research efforts with relatively
low intergroup interaction. In addition, a number of smaller,
isolated clusters were observed, suggesting that some researchers
tend to collaborate in small, closed teams rather than engage in
broader collaborative networks.

Figure 3. Collaboration network analysis of 56 authors who
contributed to at least two publications on this topic
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Table 2. Top 10 most productive countries based on
corresponding authors’ affiliations on chatbot-related research
in urology

Table 3. Top 10 most productive institutions on chatbot related
research in urology

ridl NCP Articles
rticles Institutions (N=81), n
Country (N=81), n (%) SCP | MCP % %)
United States 26 (32.1) 21 5 19,2 Istanbul Haseki Training and Research 5(62)
Tirkiye 21 (25.9) 21 0 0 Hospital (Tirkiye) ’
Germany 7 (8.6) 3 4 57,1 Icahn School Of Medicine at Mount Sinai
. 4 (4.9)
China 5(6.2) 5 0 0 (United States)
Brazil 3(3.7) 0 3 100 Acibadem Hospitals Group (Tiirkiye) 3.7
Canada 3(3.7) P 1 333 Namik Kemal University (Tirkiye) 3.7
Ttaly 3(3.7) 2 1 333 Ruprecht Karls University Heidelberg 33.7)
- (Germany)
Australia 2(2.5) 2 0 0 - - -
Sapienza University Rome (Italy) 33.7)
France 2(2.5) 1 1 50 ; ; - -

- State University System of Florida (United 3(3.7)
Spain 2(2.5) 2 0 0 States) .
SCPlg single country publication, MCP: multiple country University of Florida (United States) 3(3.7)

publication University of Health Sciences Turkey
o 337
. (Turkiye)
Country Analysis - - -
Table 2 lists the top 10 most productive countries in chatbot- University of Munich (Germany) 367

related research according to the corresponding author’s affiliation.
Among 23 countries, the United States led the ranking with 26
articles, representing 32.1% of the total output. This comprised
21 single-country publications (SCPs) and five multiple-country
publications (MCPs), resulting in an MCP ratio of 19.2%.

Tiirkiye ranked second, with 21 articles (25.9%), all of which
were SCPs, indicating a strong national contribution but limited
international collaboration. Germany followed with seven
articles (8.6%), including three SCPs and four MCPs, reflecting
a notably high MCP rate of 57.1% and suggesting substantial
international engagement. Notably, although Brazil contributed
only three articles, they were all classified as MCPs, reflecting a
100% international collaboration rate.

This distribution highlights the prominent role of the United
States and Tiirkiye in driving research on chatbot applications,
particularly in the field of urology. Their leadership underscores
the two countries’ growing academic engagement with Al in
clinical contexts.

An international collaboration map was drawn based on
the cooperation relationships between countries, with thicker
lines indicating more collaboration. Many countries/regions
have engaged in relevant cooperation, among which the United
States, Germany, Italy, and Brazil have the most frequent
collaborations, as shown in Figure 4.

Figure 4. Country collaboration map
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WoS: Web of Science

Analysis by Institutions

Table 3 presents the top 10 most productive institutions in
chatbot-related research. Among the 202 institutions identified,
Istanbul Haseki Training and Research Hospital ranked first,
contributing five articles and accounting for 6.2% of total
publications. The Icahn School of Medicine at Mount Sinai
followed closely with four articles (4.9%). Notably, both the
United States and Tiirkiye, leading countries in the country-
level analysis, also occupy top positions at the institutional
level. Eight other institutions shared the third position, each
contributing three articles (3.7%).

Source Analysis

The analysis of journal distribution revealed a clear
concentration of chatbot-related research in urology in SCIE-
indexed journals. Among the 33 unique journals identified in
this study, 27 were indexed in the SCIE, while the remaining 6
were indexed in the ESCI.

Among the group of top 10 journals based on publication
volume, the World Journal of Urology published the highest
number of original articles (n = 14), while the journal Urology
stood out with the highest citation count, 161 citations from six
articles, indicating strong visibility and influence in the field
(Table 4).

All but one of the top 10 journals (Urology Practice, indexed
in ESCI) were SCIE indexed. The 2023 Journal Impact Factors
of the top 10 journals ranged from 0.8 to 5.1. According to
the quartile distribution based on the urology and nephrology
category in the WoS, three journals were classified as Q1, four
as Q2, two as Q3, and one as Q4. These findings indicate that
chatbot-related research in urology is being published across a
diverse spectrum of journals with varying levels of impact.
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Table 4. Top 10 journals on chatbot-related research in urology

. Journal Journal citation
Sources _Artlcleso .Tot.al L.O cal impact factor reports quartile (WoS
I ME) | GO ERICS 5y (Index) | Urology&Nephrology section)
World Journal of Urology 14 (17.2) 82 5 2.8 (SCIE) 2
Journal of Endourology 8(9.9) 36 4 2.9 (SCIE) 1
Urology 6 (7.4) 161 4 2.1 (SCIE) 2
Urology Practice 6(7.4) 83 3 0.8 (ESCI) 4
Clinical Genitourinary Cancer 3.7 20 2 2.3 (SCIE) 2
European Urology Open Science 3.7 10 2 3.2 (SCIE) 1
International Urology and Nephrology 33.7) 19 2 1.8 (SCIE) 3
Prostate 3(3.7) 9 2 2.6 (SCIE) 2
Prostate Cancer and Prostatic Diseases 3(3.7) 99 3 5.1 (SCIE) 1
BMC Urology 2 (2.47) 9 1 1.7 (SCIE) 3
Citation Analysis

Table 5 presents the top 10 most globally cited original
articles on chatbot-related research in urology. These articles
collectively reflect the growing academic engagement with
chatbots in urology. The most cited article, published by Davis
et al. in The Journal of Urology (2023), received 69 citations,
making it the leading contribution in this field. It was followed
by Cocci et al.’s 2024 article in Prostate Cancer and Prostatic
Diseases, which garnered 69 citations as well, sharing the top
position in terms of citation impact.

Keyword Analysis

Figure 5 displays a word cloud featuring the 50 most
frequently used author keywords in original articles on chatbot-
related research in urology. As anticipated, the most prominent
terms included “artificial intelligence,” “ChatGPT,” “urology,”
“large language models,” and “chatbot,” underscoring the
primary themes explored in the analyzed literature. Closely
related terms, such as “natural language processing,” “Copilot,”
“Claude,” “Bard,” and “Gemini,” indicate the diversity of
chatbots being explored in urology research.

Table S. Top 10 cited original articles
on chatbot-related research in urology

Original articles ci;l;?tti?)ils
Davis R, 2023, J Urol 69
Cocci A, 2023, Prostate Cancer Prostatic Dis 69
Coskun B, 2023, Urology 59
Whiles Bb, 2023, Urology 56
Eppler M, 2023, Eur Urol 55
Caglar U, 2023, J Pediatr Urol 44
Eppler Mb, 2023, Urol Pract 42
Deebel Na, 2023, Urology 40
Cakir H, 2023, Int Urol Nephrol 38
Gabriel J, 2023, Int Urol Nephrol 34
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Figure 5. Word cloud of the 50 most prominent keywords

The appearance of clinical keywords such as “prostate cancer,”
“urinary incontinence,” “bladder cancer,” and “urolithiasis”
suggests that these technologies are being applied across a range
of urological subspecialties. In parallel, the frequent use of terms
such as “patient education,” “health literacy,” “communication,”
and “patient interaction” highlights a strong interest in the use
of chatbots to enhance patient engagement and understanding.
Furthermore, keywords such as “clinical reasoning,” “decision
support,” and “health systems research” point to an emerging role
of chatbots in supporting clinical workflow and healthcare delivery.

Figure 6 illustrates the co-occurrence network of the most
prominent authors’ keywords generated from the included
publications. The terms “artificial intelligence” and “ChatGPT”

Figure 6. Co-occurrence network of authors’ keywords
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are centrally positioned and strongly connected, confirming their
dominant role as focal points in chatbot-related urology research.
Several major thematic clusters emerged in the network. The
blue cluster centers around clinical and technological terms
such as “patient,” “kidney stones,” “communication,” and
“nephrolithiasis,” suggesting active research at the intersection
of Al technologies and urolithiasis. The orange cluster includes
terms like “health literacy,” “patient knowledge,” “information
sources,” and “urinary incontinence,” emphasizing the patient-
centered dimension of chatbot use in functional urology. The
green cluster highlights keywords such as “clinical trial,”
“patient interaction,” and “decision support,” pointing to the
experimental and assistive clinical roles of Al. The red cluster
features more technical and disease-specific terms like “prostate
cancer,” “natural language processing,” and “machine learning,”
suggesting research on specific Al technologies in the context of
uro-oncology. The purple cluster is populated by various chatbot
platforms, including “Claude,” “Gemini,” and “Copilot,”
indicating comparative or multi-platform evaluations.

Discussion

Summary of Key Results

This bibliometric study provides the first snapshot of chatbot-
related research in urology. In this study, we comprehensively
evaluated the scientific output related to chatbot applications
in the field of urology between January 2023 and May 2025. A
total of 81 original articles were identified from the Urology and
Nephrology section of the WoS Core Collection. The analysis
revealed a rapid increase in publication volume, with a 45.3%
annual growth rate. Most studies were published in journals
indexed in the SCIE, spanning a broad range of impact levels.

The United States and Tiirkiye emerged as the leading
contributors, accounting for nearly 60% of all publications.
Notably, institutions such as the Istanbul Haseki Training and
Research Hospital (Tiirkiye) and the Icahn School of Medicine
at Mount Sinai (United States) played pivotal roles in driving
research output. While countries such as the United States,
Germany, Italy, and Brazil exhibited strong international
collaboration networks, the overall rate of cross-border co-
authorship remained limited to 23.5%.

Keyword and co-occurrence network analyses highlighted
that chatbot research in urology centers on both technological
development and clinical application. While common terms
pointed to the core technologies and tools used, cluster analyses
emphasized subspecialty applications, including urolithiasis,
uro-oncology, andrology, and functional urology.

Citation analysis showed that the most highly cited articles
were generally among the first publications addressing chatbot
use in the field of urology. Their high citation counts in such a
limited timeframe are unsurprising, as these foundational studies
drew attention to a novel and rapidly evolving subject.

Study Implications

The analysis revealed a rapid increase in publication volume,
with a 45.3% annual growth rate. This substantial growth
highlights the dynamic evolution of Al applications in urology,
indicating a shift from experimental concepts to practical clinical
tools. Supporting this trend, a global survey involving 456
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urologists reported that nearly half of the participants already
use LLMs in academic practice [15].

As evidenced by the included studies, numerous
investigations involving chatbots have been conducted across
various urological subspecialties, including uro-oncology [16],
pediatric urology [5], andrology [17], urololithiasis [18], male
LUTS[19], and female urology [20]. This diversity, also reflected
in the keyword analysis, suggests that chatbot applications
powered by LLMs hold promise for implementation across the
full spectrum of urological practice.

The prominence of patient education and health literacy
themes in the keyword analysis underscores a fundamental shift
toward patient-centered care facilitated by Al technologies.
Chatbots offer unprecedented opportunities to provide
personalized, accessible, and consistent information to
patients with urological diseases [21]. However, the successful
implementation of these tools requires careful consideration
of patient safety, data privacy, and the maintenance of the
physician—patient relationship [22].

Limited international collaboration underscores the need for
a more robust and globally integrated research agenda in this
emerging field. Establishing international research networks
could accelerate knowledge exchange and facilitate cross-
border studies, which are essential for standardizing chatbot
development and implementation in urological practice.

The diversity of chatbot platforms identified in this analysis
highlights both opportunities and challenges for clinical
integration. While this variety offers flexibility in selecting
appropriate tools for specific applications, it also creates
fragmentation that may hinder standardization efforts.

Clinical and Ethical Considerations

The reliability of Al chatbots as clinical decision-support
tools remains uncertain. Several independent evaluations
have shown that although large language models can produce
medically coherent answers, they frequently generate inaccurate
statements or ‘“hallucinations,” which limits their suitability
for unsupervised clinical use. Gilson et al. demonstrated that
ChatGPT’s performance on medical examination questions was
inconsistent and often lacked source transparency [23]. Huh
similarly reported that ChatGPT provided partially incorrect
or unverifiable responses in medical education settings, despite
appearing confident and fluent [24]. Beyond accuracy, recent
analyses of advanced models such as Med-PaLM have shown
improved but still imperfect clinical reasoning, reinforcing that
LLMs are not yet reliable for autonomous decision-making [25].

Ethically, the absence of verifiable citations, potential
embedded biases, and unclear accountability frameworks pose
challenges for integrating chatbots into patient pathways. Experts
emphasize that Al should function strictly as an adjunct, supporting
but never replacing clinician judgment, until robust regulatory,
validation, and monitoring systems are established [26].

Future Research Priorities

Beyond the identified need for enhanced international
collaboration, future research should prioritize prospective clinical
trials comparing chatbot-assisted versus traditional care pathways,
with a focus on patient-centered outcomes, such as satisfaction,
adherence to treatment recommendations, and clinical efficacy.
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Multicenter validation studies across diverse patient populations
are essential to ensure the generalizability and equity of chatbot
applications.  Additionally, comprehensive health economic
evaluations should be conducted, incorporating implementation costs,
training demands, and long-term sustainability metrics. To support
safe and effective integration into healthcare systems, regulatory
framework development in collaboration with medical licensing
authorities and Al safety organizations is also critically needed.

Despite the valuable insights provided, this bibliometric
analysis has several limitations. First, the study was restricted
to publications indexed in the Urology and Nephrology section
of the WoS Core Collection. Consequently, relevant studies
published in other sections of WoS or indexed in other databases,
such as Scopus, PubMed, or Embase, may have been overlooked,
potentially leading to the omission of important contributions to
the field. This limitation may have affected the comprehensiveness
of the findings and the generalizability of the observed trends.

Second, although citation-based metrics are valuable for
evaluating research impact, they may not accurately capture the
practical relevance or scientific rigor of the studies. Frequently
cited articles may owe their impact to novelty or timing rather
than methodological rigor or clinical relevance.

Finally, the rapid pace of advances in LLM-based chatbots
poses a challenge to the longevity of bibliometric findings as
research trends and technological developments quickly evolve.

Conclusions

This study offers a foundational understanding of the current
landscape of chatbot-related research in urology. It highlights
not only the rapid growth and diverse thematic focus of this
emerging field but also the gaps in international collaboration.
As conversational Al technologies continue to evolve, future
research should prioritize cross-institutional partnerships, deeper
clinical evaluations, and broader database integration to enhance
the scope and impact of scholarship in this area. These efforts
will be essential to the full realization of the potential of LLM-
based chatbots in transforming urological care and education.
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Abstract

Objective: To assess outcomes of staged bulbar urethroplasty using bilateral perineal skin flaps as urethral plate substitutes in patients with obliterative or
nearly obliterative bulbar urethral strictures.

Materials and Methods: A retrospective analysis was conducted on 19 male patients with severe bulbar urethral strictures who underwent two-stage
urethroplasty using scrotal or penile fasciocutaneous flaps. Inclusion criteria included urethral mucosa widths less than 3 mm and stricture length exceeding 3
cm. Initially, perineal skin flaps reconstructed the urethral plate. Six months later, a tubularized neourethra was created using scrotal or penile flaps. Patients
were evaluated preoperatively and at 1 month and 6 months postoperatively using uroflowmetry and International Prostate Symptom Score (IPSS).

Results: Patient ages ranged from 27 to 76 years, with a median of 60. The median stricture length was 4.6 cm. For those with cystostomy, median IPSS at
six months post-surgery was 5 (range: 0-8). Postoperative Qmax values at first (Qmax-1) and sixth months (Qmax-6) were 22 ml/s (range: 14—26 ml/s) and 21
ml/s (range: 14-29 ml/s). In patients with urinary difficulties, the maximum urinary flow rate (Qmax) improved from 4.6 to 20 ml/s post-surgery (p = 0.0001),
with IPSS reduction from 23 to 4 (p = 0.005). Complications were minimal, with no infections, fistulas, or penile deformities. Two patients developed circular
strictures requiring internal urethrotomy, and three experienced terminal dribbling.

Conclusion: Staged urethroplasty using bilateral perineal skin flaps is viable and effective for complex bulbar urethral strictures. This method shows favorable
functional and cosmetic outcomes with low complications, particularly where single-stage repair is unfeasible.

Keywords: bulbar urethral strictures, staged urethroplasty, perineal skin flaps

Ozet

Amag: Obliteratif veya obliterasyona yakin bulber iiretral darlig: olan hastalarda, iiretral yatak yerine bilateral perineal deri flepleri kullanilarak yapilan
asamal1 bulber iiretroplasti sonuglarini degerlendirmek.

Gerecler ve Yontemler: Siddetli bulber iiretral darligi bulunan 19 erkek hasta {izerinde retrospektif analiz yapildi. Hastalara iki asamali tiretroplasti uygulandi.
Dahil edilme kriterleri iiretral mukozanin < 3 mm genislige sahip olmas1 ve darlik uzunlugunun > 3 cm olmasiydi. {1k asamada perineal deri flepleri ile iretral
yatak rekonstriikte edildi. Alt1 ay sonra skrotal veya penil flepler kullanilarak tiibiilerize neouretra olusturuldu. Hastalar preoperatif donemde ve postoperatif
1. ve 6. aylarda tiroflowmetri ve Uluslararasi Prostat Semptom Skoru (IPSS) ile degerlendirildi.

Bulgular: Hasta yaslar1 27-76 yil arasinda olup medyan yas 60 idi. Medyan darlik uzunlugu 4,6 cm olarak bulundu. Sistostomisi olan hastalarda, cerrahi
sonrasi 6. ayda medyan IPSS 5 (0—8 araliginda) idi. Postoperatif maksimum idrar akim hizlar1 (Qmax) 1. ayda 22 ml/sn (14-26 ml/sn araliginda), 6. ayda ise 21
ml/sn (14-29 ml/sn araliginda) idi. Iseme giicliigii olan hastalarda Qmax, cerrahi sonrasi 4,6 ml/sn’den 20 ml/sn’ye yiikseldi (p = 0,0001); IPSS ise 23’ten 4’e
diistii (p = 0,005). Komplikasyonlar minimaldi; enfeksiyon, fistiil veya penil deformite gériilmedi. Tki hastada internal {iretrotomi gerektiren dairesel darlik
gelisti, ii¢ hastada ise terminal damlama gozlendi.

Sonug: Bilateral perineal deri flepleri kullanilarak yapilan agsamali {iretroplasti, kompleks bulber iiretral darliklarin tedavisinde uygulanabilir ve etkili bir
yontemdir. Tek asamali onarimin miimkiin olmadig1 durumlarda, diisiik komplikasyon orani ile birlikte fonksiyonel ve kozmetik agidan yiiz giildiiriicii
sonuglar saglamaktadir.

Anahtar kelimeler: bulber iiretral darlik, asamali iretroplasti, perineal deri flepleri
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Introduction

Urethral stricture disease (USD) is a common and complex
condition characterized by narrowing of the urethral lumen due
to scar tissue formation following urethral injury. The etiology
of USD includes external trauma, genitourinary infections,
inflammatory dermatological conditions, pelvic radiotherapy,
and iatrogenic factors such as urethral instrumentation and
endoscopic surgery [1,2]. Although USD can occur in any
segment of the male urethra, the bulbar (43%) and penile (37%)
segments are most frequently affected [3].

The management of bulbar urethral strictures remains
a subject of debate, primarily due to the heterogeneous
characteristics of the strictures and variations in surgeon
preference. There is no universally accepted optimal procedure
for all patients with bulbar urethral stricture. The appropriate
repair strategy should be selected based on stricture length,
urethral lumen width, the degree of spongiofibrosis, and the
underlying etiology [4,5]. Excision and primary anastomosis
(EPA) tension-free is considered the most effective surgical
option for short bulbar urethral strictures measuring < 2 cm [6].
For strictures > 2 c¢cm in length, substitution urethroplasty using
grafts or flaps are required.

Substitution urethroplasty can be performed using either
single-stage or staged procedures [7]. Single-stage repair is
generally appropriate for simple strictures, whereas staged
procedures may be necessary for more complex disease [8].
Fuchs et al. reported a preference for single-stage repair
in most cases, with only 30% of patients requiring staged
reconstruction [9]. Although the frequency of staged procedures
has decreased substantially, they remain an important option in
urethral reconstructive surgery. Several critical factors must be
considered when deciding between a single-stage and staged
approach, including the condition of the urethral plate, the extent
of spongiofibrosis, the length of the harvested graft, chordee
formation, and the suitability of the urethral graft bed [6].

The precise definition of severe bulbar urethral stricture
remains a topic of discussion, as highlighted in the most recent
EAU guidelines [10]. Palminteri et al. suggested that a urethral
plate measuring less than 3 mm should be classified as a severe
stricture, and that severe urethral strictures encompass high-
grade, nearly obliterative, and obliterative types [11]. Hoy et
al. also emphasized that two-stage repair is necessary in cases
of lichen sclerosus, a history of multiple failed hypospadias
repairs, or the presence of an obliterated or nearly obliterated
urethral lumen [12]. In this study, we report our experience with
staged repair using scrotal or penile skin flap urethroplasty in
patients with severe bulbar urethral stricture.

Materials and Methods

In this retrospective study, 19 patients diagnosed with bulbar
urethral stricture who underwent two-stage urethroplasty using
scrotal or penile skin flaps were included. In patients without
a suprapubic cystostomy, voiding function was assessed using
the International Prostate Symptom Score (IPSS), uroflowmetry
(UF), maximum urine flow rate (Qmax), and postvoid residual
(PVR) urine volume. Retrograde urethrography (RUG) was
performed in all patients to determine the location and length of
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the urethral stricture. In patients with a suprapubic cystostomy,
antegrade cystography with intravesical contrast instillation was
additionally performed to more accurately delineate the proximal
extent of the stricture. A meticulous physical examination of the
oral, genital, perineal, and rectal regions was conducted in all
patients.

Buccal mucosal graft (BMG) urethroplasty was offered as
the first-line treatment option. Similarly, in patients with an
endoscopic appearance suggestive of lichen sclerosus (LS) or in
the presence of panurethral stricture, BMG was recommended.
In contrast, patients with poor oral hygiene, those who declined
BMG, those in whom the urethral plate was considered
inadequate to support graft vascularization, or those with a history
of failed prior urethroplasty were offered skin flap urethroplasty
instead. Patients with a hairless perineum or with only minimal
perineal hair that would not interfere with the operative field
were considered suitable candidates for skin flap urethroplasty.
In patients with excessive perineal hair, perineal/scrotal hair
removal was performed by electrocauterization during the
first stage, whereas in those unsuitable for cauterization it
was achieved by laser epilation prior to the second-stage.
Laboratory evaluation included urinalysis, urine culture, and
serum biochemical analyses, including renal function tests. All
patients were thoroughly informed about the surgical procedure,
and written informed consent was obtained prior to surgery. The
study protocol was approved by the Clinical Research Ethics
Committee of Gazi University School of Medicine (No: 2025 -
1027- date: May 27, 2025).

Surgical Technique

All surgical procedures were performed by a single surgeon.
In the first stage, under general anesthesia, patients were placed
in the dorsal lithotomy position to access the bulbar urethra.
After appropriate positioning, the lower abdomen, genital
region, and perineum were scrubbed with povidone-iodine for
five minutes. Initially, urethroscopy was performed to visualize
the strictured segment of the urethra and, when feasible, to
advance a guidewire into the bladder. The bulbar urethra was then

Figure 1. Perineal midline incision to exposure of obliterative
bulbar urethra (a) Exposure of the urethral plate and design of
the skin incision (b) Each lateral skin flap was approximated in
the midline to reconstruct the urethral plate
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exposed through a midline perineal incision, and the strictured
segment was identified. The narrowed urethral segment was
incised proximally and distally until healthy urethral tissue was
reached. The criteria for choosing a staged urethroplasty were a
urethral mucosal width of less than 3 mm at the stricture site and
a stricture length exceeding 30 mm.

Following placement of an 18 Fr urethral catheter, bilateral
perineal skin flaps were mobilized and approximated, and the
edges of the urethral mucosa were sutured to the perineal skin
flaps using 4-0 polyglactin sutures. In cases of obliterative bulbar
urethral stricture, the fibrotic urethral segment was excised, the
bilateral skin flaps were approximated and sutured in the central
perineum with 4-0 polyglactin sutures, and then anastomosed
to the proximal and distal urethral ends (Figures 1 and 2). The
urethral catheter was removed on the fifth postoperative day,
during which no complications were observed. Patients were
able to void comfortably in the sitting position through the
perineostomy.

Six months after the initial procedure, the second-stage of
the reconstruction was performed. In this stage, depending on
the length of the urethral defect in the perineum, either a penile
or a scrotal fasciocutaneous flap was prepared. For the scrotal
fasciocutaneous flap, a hairless midline area was preferred. The
width of the fasciocutaneous flap ranged from 15 to 20 mm,
according to the width of the existing urethral plate. The flap was
transferred to the anastomotic site through a tunnel created in the
midline of the scrotum, without torsion or excessive tension on
the pedicle. Under 2.5X magnification, the flap was anastomosed
to the urethral plate over an 18 F urethral Foley catheter using
5-0 polydioxanone sutures, ensuring a tension-free repair. The
anastomotic area was then covered with surrounding soft tissue.
After meticulous hemostasis to prevent postoperative hematoma,
the skin and subcutaneous tissues were closed in layers, and a
compression dressing was applied to the perineal region. No
suprapubic catheter or perineal drain was used. Patients received
parenteral third-generation cephalosporins for five days, followed
by oral ciprofloxacin 500 mg twice daily until catheter removal.
The urethral Foley catheter was left in place for 21 days.

Figure 2. Perineal midline incision to exposure of nearly

obliterative bulbar urethra (a) Exposure of the urethral plate
and design of the skin incision (b) Each lateral skin flap was
approximated in the midline to reconstruct the urethral plate
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Follow-up

Patients were evaluated at the first and sixth months after the
reconstruction. In patients without a suprapubic cystostomy, urine
flow was assessed by UF preoperatively, at the first postoperative
month, and at the sixth postoperative month. In this group, the IPSS
questionnaire was administered preoperatively and at the sixth
postoperative month. In patients with a suprapubic cystostomy,
uroflowmetry was performed at the first and sixth postoperative
months, and the IPSS questionnaire was administered at the sixth
postoperative month. Urethroscopy was performed in patients
who developed voiding difficulties or whose Qmax was less than
10 mL/s. After the 6-month evaluation, patients were instructed
to return if they experienced any subsequent voiding difficulties.

Statistical Analysis

Descriptive and inferential statistical methods were used for
the analysis. Quantitative variables are presented as median and
range, whereas qualitative variables are expressed as frequencies
and percentages. The Mann—Whitney U test was used for
comparisons between independent groups. The Wilcoxon
signed-rank test was applied to compare paired variables within
groups, and the Friedman test was used for comparisons of
repeated measures with three time points. A p-value of < 0.05
was considered statistically significant.

Results

The median age of the patients was 60 years (27-76).
The etiology of the stricture, number of prior endoscopic
interventions, presence of complete obstruction on RUG,
presence of suprapubic cystostomy, and stricture length are
summarized in Table 1. A scrotal fasciocutaneous flap was used
in 8 patients, whereas a penile fasciocutaneous flap was used
in 11 patients. The median follow-up duration after the second-
stage repair was 30 months (12-60).

The participants were divided into two cohorts: Cohort 1
consisted of patients with a suprapubic cystostomy, whereas

Table 1. Demographic and clinical characteristics of the patients

Age (year) (median, min-max) 60 (27-76)
Etiology

Traumatic catheterization (n, %) 6 (31,5%)
Endoscopic procedures (n, %) 5(26,3%)
Straddle trauma (n, %) 8 (42,2%)
Internal urethrotomies >3 (n, %) 11 (57,8%)
Suprapubic cystostomy (n, %) 9 (47,3%)
Complete obstruction on RUG (n, %) 8 (42,2%)
Stricture length (cm) (median, min-max) 5(3,5-7)
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Cohort 2 included patients without a suprapubic cystostomy. In
Cohort 1, the median age was 55 years (27—72), and the median
stricture length was 5.7 cm (3.5-7). Preoperative Qmax and
IPSS values were not available for this cohort. Postoperative
Qmax values at the first (Qmax-1) and sixth months (Qmax-6)
were 22 mL/s (14-26) and 21 mL/s (14-29), respectively, with
no statistically significant difference between these two time
points (p=0.521). The median IPSS at 6 months postoperatively
was 5 (0-8). In Cohort 2, the median age was 63 years (46—
76), and the median stricture length was 4.4 cm (3.5-5). The
preoperative Qmax (Qmax-0), and postoperative Qmax values
at the first (Qmax-1) and sixth months (Qmax-6) were 4.6 mL/s
(3-8), 20 mL/s (14-25), and 16 mL/s (14-21), respectively. A
statistically significant difference was observed among these
three time points p < 0.001, primarily attributable to the low
preoperative Qmax-0 values. The postoperative Qmax values
at the first and sixth months were approximately fourfold
higher than the preoperative values. The median preoperative
and 6-month postoperative IPSS values were 23 (18-25) and
4 (3-5), respectively, with a statistically significant difference
(p = 0.005). There were no statistically significant differences
between the two cohorts in terms of age, stricture length, or
postoperative Qmax and IPSS values (all p > 0.05) (Table 2).
No early postoperative complications such as wound
dehiscence, perineal hematoma, urinary tract infection, or
wound infection were observed. In addition, no urethrocutaneous
fistula, penile rotation, or penile curvature occurred. Within
the first postoperative week, penile edema was documented in
2 patients and scrotal edema in 3 patients; all cases resolved
spontaneously within 1 week. Two patients (10.5%), one from
cohort 1 and one from cohort 2, underwent laser-assisted
internal urethrotomy 12 months after the repair because of
persistent voiding difficulties despite a Qmax of 14 mL/s. In
these patients, circular strictures were identified at the proximal
anastomotic site. No recurrent stricture was observed after

Table 2. Comparison of preoperative and postoperative outcomes

SPC Non-SPC P
(n=9) (n=10) | value
Age (year)
(median, min-max) 55(27-72) | 63 (46-76) | 0,25
Stricture length (cm)
(median, min-max) 5,7(3.,5-7) |4,4(3,5-5)| 0,16
Preoperative Qmax (ml/s) NA 4,6 (3-8)
Postoperative Qmax-1
months (ml/s) 22 (14-26) |20 (14-25) | 0,652
Postoperative Qmax-6
months (ml/s) 21 (14-29) |16 (14-21) | 0,460
Preoperative IPSS NA 23 (18-25)
Postoperative IPSS-6
months 5(0-8) 4 (3-5)

SPC: suprapubic cystostomy; IPSS: international prostate
symptom score; Qmax: maximum urine flow rate
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internal urethrotomy. Three patients (15.7%) reported terminal
dribbling. In cohort 1, one patient (5%) developed a saccular
dilatation in the flap segment, which did not require further
intervention. No additional complications were recorded.
Overall, the patients reported satisfaction with the cosmetic
appearance of the penis.

Discussion

There is still no consensus regarding the optimal technique,
particularly with respect to whether a graft or flap should be used
and whether the repair should be performed as a primary or staged
procedure. Although single-stage repairs are generally effective
in the treatment of most bulbar urethral strictures, staged repair
may be required in certain cases. In our practice, the criteria
for perineal urethrostomy were defined as a urethral mucosal
width of less than 3 mm and a stricture length exceeding 30 mm.
Current EAU guidelines recommend that staged procedures
be considered when the urethral plate is inadequate for single-
stage surgery [10]. A urethral lumen wider than 6 Fr has been
defined as the criterion for an acceptable urethral plate [13], and
Palminteri et al. similarly reported that a urethral mucosal width
of less than 3 mm indicates an inadequate urethral plate [11].
Preoperative RUG corroborated these intraoperative findings.

Urethral mucosal width is a critical parameter in determining
the suitability of staged urethroplasty. Penile and scrotal island
flap urethroplasty provides well-vascularized, pliable, and
reliable tissue for urethral substitution. Penile and scrotal skin
flaps can be easily transferred to the site of bulbar urethral
stricture for reconstruction. The cosmetic appearance of the
penis following wound healing remained satisfactory. Our
study suggests that staged urethroplasty should be considered
in patients with obliterative or nearly obliterative bulbar urethral
strictures. In our approach, bilateral perineal skin flaps were
used instead of buccal or dermal skin grafts in the first stage
to create a healthy urethral plate. At 12 months after the repair,
only two patients required a single internal urethrotomy session.
Based on these outcomes, this staged technique was considered
successful. Furr et al. reported a long-term success rate of 93%
with their two-stage urethroplasty technique using BMG [14]. In
our study, the success rate was 89.5%.

In the current literature, the indications for staged
urethroplasty include an obliterative or nearly obliterative
segment in the bulbar urethra, lichen sclerosus, and previously
failed hypospadias repairs [7,11,12,15]. In the management of
urethral strictures associated with lichen sclerosus (LS), the use
of genital skin-based flaps or grafts is not recommended [16].
EPA is not an appropriate repair method for strictures longer
than 2-3 cm, and single-stage substitution urethroplasty may
not be feasible when the urethral plate is insufficiently wide. In
such cases, as previously described, perineal urethrostomy is
performed in the first stage. After healing of the urethral plate,
urethral reconstruction with a flap or graft procedure is performed
in the second-stage. Various grafts have been described,
including penile, scrotal, and extragenital skin, bladder mucosa,
colonic mucosa, and buccal mucosa. Initially, skin grafts or
flaps were used for substitution bulbar urethroplasty [4,17,18].
Grafts are easier to harvest, are associated with lower donor-site
morbidity, and are quicker to apply [12]. Most surgeons prefer
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grafts for urethral reconstruction because flap preparation is
technically more demanding and complex [19]. However, the
quality of the graft bed is crucial for graft survival, as it must
be suitable for imbibition and inosculation [20]. In addition,
Andrich et al. reported that grafts tend to shrink over time,
leading to deterioration of the long-term outcomes of urethral
reconstruction using grafts [15]. In a systematic review, Barratt
et al. investigated the optimal technique for graft placement in
single-stage repair of bulbar urethral strictures and reported that
the outcomes of bulbar free-graft urethroplasty tended to worsen
over time [21]. For these reasons, we preferred to use penile and
scrotal skin flaps for the repair of severe bulbar urethral strictures.

After confirmation that the graft has healed without
complications, an interval of at least four to six months is
recommended before proceeding with tubularization of
the urethra [4,7,22]. We prefer to wait six months before
performing the second-stage repair. Although sacculation or
pseudodiverticulum formation has been reported to occur
more frequently with pedicled flaps than with grafts, due to
the tendency to oversize the flap [6], only one patient in our
cohort developed saccular urethral dilatation. In certain clinical
situations, such as oral leukoplakia, poor oral hygiene combined
with heavy tobacco smoking or chewing, prior irradiation, or
previous buccal mucosa graft (BMG) harvesting, BMG is either
not feasible or not advisable. A urologist proficient in safely
harvesting different types of grafts has a clear advantage in
urethral reconstruction [23].

Following perineostomy or the first stage of staged
urethroplasty, the catheter may be removed after three to
five days without the need for urethrography [24,25]. After
urethroplasty, it is generally recommended that an indwelling
catheter be maintained for 2-3 weeks [26,27]. In our study, the
catheter was removed on the fifth day after the first stage and in
the third week after the second-stage.

This study has several limitations that should be acknowledged.
First, its retrospective design may have introduced selection and
information bias, potentially affecting the internal validity of the
findings. Second, the absence of a control group treated with
graft-based or single-stage urethroplasty limits the ability to make
direct comparisons regarding the relative efficacy and safety of
different reconstructive approaches. Third, the small sample
size further restricts the generalizability of the results to broader
patient populations. In addition, although postoperative outcomes
were assessed using standard measures such as uroflowmetry and
the IPSS, the study did not employ a urethra-specific, validated
patient-reported outcome instrument, such as the Urethral Stricture
Surgery Patient-Reported Outcome Measure (USS-PROM),
which is specifically designed to capture both voiding function
and health-related quality of life and could have provided a more
comprehensive evaluation of treatment outcomes.

Conclusions

In conclusion, this study provides important insight into
the outcomes of staged repair using scrotal or penile skin flaps
for the treatment of bulbar urethral strictures. In patients with
obliterative or nearly obliterative bulbar urethral strictures,
staged urethroplasty using fasciocutaneous skin flaps should be
regarded as a valuable and effective reconstructive option.
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Abstract

Objective: To evaluate the clinical, anatomical, and stone-related factors in patients who underwent shock wave lithotripsy (SWL) for proximal ureteral stones and
to identify the risk factors associated with the subsequent need for urgent ureteroscopy (URS).

Materials and Methods: Patients who underwent SWL for proximal ureteral stones were included in the study. Demographic and clinical characteristics, including
age, body mass index (BMI), serum creatinine, white blood cell count, hemoglobin, and platelet count, were recorded. Stone characteristics and anatomic factors
were determined using parameters obtained from non-contrast lower upper abdomen computed tomography scans: stone density (HU), stone diameter, renal
pelvis urine density (HU), perirenal stranding, stone-skin distance, and ureteral wall thickness. Patients who underwent emergency URS were grouped. Logistic
regression analysis was used to identify risk factors predicting the need for urgent URS in patients.

Results: Among the study population, 232 patients (83.8%) did not require urgent URS (Group 1), while urgent intervention was necessary in 45 patients (16.2%)
(Group 2). Patients in the urgent URS group demonstrated a significantly higher body mass index (26 [24-27] vs. 25 [24-26] kg/m?, p = 0.002). Non-contrast CT
findings revealed that renal pelvis urine density and stone—skin distance were markedly greater in the URS group (13 [9-36] vs. 8 [6-11] HU, p <0.001 and 12 [6-
16] vs. 9 [7-13] cm, p < 0.001, respectively). Stone density was also higher among patients requiring URS (862 [784-1014] vs. 786 [665-956] HU, p = 0.002). In
multivariable analysis, BMI (OR 1.245, 95% CI 1.025-1.512, p = 0.028), stone density (OR 1.003, 95% CI 1.001-1.004, p = 0.002), renal pelvis urine density (OR
1.032, 95% CI 1.009-1.055, p = 0.006), and stone—skin distance (OR 1.654, 95% CI 0.986—1.846, p = 0.004) remained as independent predictors.

Conclusion: BMI, stone density, renal pelvic urine density, and stone—skin distance parameters may serve as useful guidance when considering SWL for patients
with proximal ureteral stones. Prospective studies with larger samples are needed to support the findings.

Keywords: SWL, urolithiasis, urgent URS, proximal ureteral stones
Ozet

Amag: Proksimal iireter tasi nedeniyle SWL uygulanan hastalarda klinik, anatomik ve tasla iligkili faktorleri degerlendirmek ve sonrasinda acil URS ihtiyaciyla
iligkili risk faktorlerini belirlemek.

Gerecler ve Yontemler: Proksimal iireter tagi nedeniyle SWL uygulanan hastalar ¢aligmaya dahil edildi. Yas, viicut kitle indeksi, serum kreatinin, beyaz kan
hiicresi sayisi, hemoglobin ve trombosit sayisi gibi demografik ve klinik 6zellikler kaydedildi. Tas 6zellikleri ve anatomik faktorler, kontrastsiz alt ve iist karin
BT taramalarindan elde edilen parametreler kullanilarak belirlendi: tag yogunlugu (HU), tas ¢api, renal pelvis idrar yogunlugu (HU), perirenal kontaminasyon,
tag-deri mesafesi ve iireter duvar kalinligi. Acil URS uygulanan hastalar gruplandirildi. Hastalarda acil URS ihtiyacin1 6ngéren risk faktorlerini belirlemek i¢in
lojistik regresyon analizi kullanildi.

Bulgular: Calisma popiilasyonunda 232 hasta (%83,8) acil URS’ye (Grup 1) ihtiya¢ duymazken, 45 hastada (%16,2) acil miidahale gerekti (Grup 2). Acil URS
grubundaki hastalar anlamli derecede daha yiiksek viicut kitle indeksi (26 [24-27] — 25 [24-26] kg/m?, p = 0,002) gosterdi. Kontrastsiz BT bulgulari, renal pelvis
idrar yogunlugunun ve tas-cilt mesafesinin URS grubunda belirgin sekilde daha yiiksek oldugunu ortaya koydu (sirastyla 13 [9-36] — 8 [6-11] HU, p < 0,001 ve
12 [6-16] — 9 [7-13] cm, p < 0,001). Tas dansitesi URS gerektiren hastalarda da daha yiiksekti (862 [784-1014] vs. 786 [665-956] HU, p = 0,002). Cok degiskenli
analizde, BMI (OR 1,245, %95 CI 1,025-1,512, p = 0,028), tas dansitesi (OR 1,003, %95 CI 1,001-1,004, p = 0,002), renal pelvis idrar dansitesi (OR 1,032, %95 CI
1,009-1,055, p = 0,006) ve tas-cilt mesafesi (OR 1,654, %95 CI 0,986-1,846, p = 0,004) bagimsiz dngoriiciiler olarak kaldi.

Sonug: VKI, tas yogunlugu, renal pelvis idrar dansitesi ve tas-cilt mesafesi parametreleri, proksimal iireter tas1 olan hastalarda SWLyi degerlendirirken faydali
bir rehber olabilir. Bulgular1 desteklemek i¢in daha genis 6rneklemli prospektif ¢caligmalara ihtiyag vardir.

Anahtar kelimeler: SWL, iirolitiyazis, acil URS, proksimal iireter taslari

ORCID ID: A. Utlu 0000-0002-6381-025X A.E. Cinislioglu 0000-0002-1037-815X 1. Karabulut 0000-0001-6766-0191
$.0. Demirdégen 0000-0002-8697-8995 F. Celik 0000-0003-4564-7417

This is an Open Access article distributed under the terms of the Creative Commons Attribution NonCommercial License 4.0 (http:/creativecommons.org/licenses/by-nc/4.0) which permits
unrestricted non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited.

27 www.grandjournalofurology.com


https://orcid.org/0000-0001-6781-738X
https://orcid.org/0000-0002-6381-025X
https://orcid.org/0000-0002-8697-8995
https://orcid.org/0000-0002-1037-815X
https://orcid.org/0000-0003-4564-7417
https://orcid.org/0000-0001-6766-0191
https://www.grandjournalofurology.com/
http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Aksakalli T, Utlu A, Demirdégen SO, Cinislioglu AE, Celik F, Karabulut I. Predictors of Urgent URS Post-SWL

Introduction

Urolithiasis represents one of the leading causes of
morbidity in urological practice, and its incidence has been
steadily increasing worldwide [1,2]. Currently, miniaturized
ureterorenoscopes represent the preferred approach for ureteral
calculi, given their high efficacy and favorable safety profile
[3]. In contrast, for proximal ureteral stones <1 cm, shock wave
lithotripsy (SWL) is highlighted by the European Association
of Urology (EAU) guidelines as a cost-effective, non-invasive
modality associated with fewer stent-related symptoms [4].
Despite these advantages, the clinical success of SWL is far
from universal and is influenced by multiple factors, including
stone size, density, anatomical considerations, and individual
patient characteristics.

Reported stone-free rates for proximal ureteral stones treated
with SWL vary considerably, generally ranging between 40%
and 80% [5,6]. Treatment failure inevitably leads to the need for
secondary interventions, most commonly ureteroscopy (URS).
The necessity for an additional procedure not only prolongs
treatment but also increases healthcare costs, exposes patients
to additional anesthesia and surgical risks, and may negatively
affect overall patient satisfaction. Therefore, the ability to
identify patients at higher risk of SWL failure is of considerable
importance in optimizing treatment planning and minimizing
unnecessary procedures.

Previous studies have suggested that stone-related variables,
such as diameter and attenuation, as well as host-related factors
including hydronephrosis, body mass index (BMI), and sex, may
influence SWL outcomes [7,8]. However, evidence specifically
focusing on proximal ureteral stones remains limited, and
consensus on reliable predictors of SWL failure requiring urgent
URS has yet to be established.

The aim of this study is to evaluate the clinical, anatomical,
and stone-related factors in patients who underwent SWL
for proximal ureteral stones and to identify the risk factors
associated with the subsequent need for urgent URS. Identifying
such parameters may help refine patient selection, improve
individualized treatment strategies, and ultimately enhance both
clinical outcomes and patient satisfaction.

Material and Methods

Patient Selection

This study was approved by the Erzurum Medical Faculty
Local Ethics Committee (approval number: BAEK 2025/10-
265). After ethical approval patients treated with SWL for radio-
opaque proximal ureteral stones at the Department of Urology,
Erzurum City Hospital included in the study. Patients with
incomplete medical records, congenital urinary tract anomalies,
concomitant renal stones, or stone size greater than 1 cm were
excluded from the analysis. Proximal ureter was defined as the
segment extending from the ureteropelvic junction to the upper
border of the iliac vessels.

Demographic and clinical data were collected, including age,
gender, BMI, and comorbidities. Laboratory parameters recorded
prior to the procedure were serum creatinine, hemoglobin, white
blood cell (WBC) count, platelet count, and urine culture results.
Radiological variables obtained from non-contrast computed
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tomography (NCCT) included stone diameter, Hounsfield unit
(HU), renal pelvis urine HU, perirenal stranding, proximal and
distal ureteral diameters, stone-skin distance and ureteral wall
thickness at the stone level.

After creating the patient sample and collecting related
parameters, patients were classified into two separate groups:
those who developed an urgent need for URS and those who did
not. Urgent URS was applied to patients pain despite medical
treatment, fever/sepsis findings, obstruction and increased
creatinine, and steinstrasse that refers to the alignment of
fragmented calculi within the ureter after SWL.

Disease Management

In accordance with the EAU guidelines, patients with ureteral
stones smaller than 1 cm were considered candidates for either
SWL or URS. URS was directly indicated in cases of severe
renal colic, pyonephrosis, or acute renal failure. In the absence
of these factors and in patients without urinary tract infection,
SWL was used as the first-line treatment. Each treatment
session was performed according to a standardized protocol and
consisted of up to 2,000-2,500 shock waves. Shock waves were
delivered with a maximum energy setting of approximately 18
kV and a pulse frequency ranging between 1.0 and 1.5 Hz, in
accordance with manufacturer specifications (Wolf Piezolith,
Germany). Shock waves were targeted under fluoroscopic
guidance. Procedures were performed by an experienced
registered nurse with more than ten years of training in SWL and
were carried out under the supervision of a urology specialist.
Analgesia was provided with intravenous paracetamol at a dose
of 1 g administered prior to the SWL procedure. Sedation was
provided with intravenous midazolam (0.03-0.05 mg/kg) during
the SWL procedure. A minimum interval of two weeks was
maintained between consecutive SWL sessions.

Patients were followed at two-week intervals with direct
urinary system graphy (DUSG). Additional SWL sessions were
administered when necessary, up to a maximum of three. One
month after the final session, NCCT was performed to evaluate
stone-free status. Urgent URS was performed in cases of severe
renal colic or pyonephrosis following SWL. During follow-
up, patient-reported outcomes such as pain severity, urinary
symptoms, and any adverse events were systematically recorded
to assess both clinical efficacy and safety. Laboratory parameters,
including serum creatinine and urinalysis, were monitored to detect
renal impairment or infection. Patient compliance with hydration
and analgesic recommendations was also reinforced, and lifestyle
advice was provided to minimize stone recurrence. This structured
follow-up ensured timely identification of complications and
optimization of individualized management strategies.

Statistical Analysis

All statistical evaluations were performed using IBM SPSS
20.0. Categorical data were summarized as frequencies and
percentages. The distribution of continuous variables was
examined using the Kolmogorov-Smirnov test. In cases where the
data showed normal distribution, comparisons between two groups
were carried out with the independent samples t-test, while the
Mann—Whitney U test was applied for non-normally distributed
variables. Relationships between categorical parameters were
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Table 1. Comparison of demographic and clinical characteristics of SWL patients according to urgent URS requirement

Parameter (Median [IQR], n (%)) Group 1 (n=232) Group 2 (n=45) P value
Age, (years) 44 [33-59] 53 [33-61] 0.174*
BMI, (kg/m2) 25 [24-26] 26 [24-27] 0.002*
Gender
Male 117 (50.4) 20 (44.4) 0.462#
Female 115 (49.6) 25 (55.6)
Creatinine, (mg/dL) 0.7 [0.6-0.9] 0.7 [0.6-0.9] 0.213*
WBC, (x10%/uL) 6950 [5640-9280] 6640 [5130-8620] 0.367*
Hemoglobin (g/dl) 13.8 [13.2-14.9] 13.8 [13.4-14.9] 0.622*
Platelet, (x10%/uL) 298 [247-362] 326 [265-368] 0.102*
Stone diameter,(mm) 7 [4-10] 8 [6-10] 0.011*
Stone HU 786 [665-956] 862 [784-1014] 0.002*
Ureter wall thickness,(mm) 2.1[1.9-2.7] 2.2 [2.0-2.7] 0.454%*
Proximal ureteral diameter,(mm) 10 [8-11] 8 [6-11] 0.066*
Distal ureteral diameter,(mm) 6 [5-7] 6 [5-8] 0.852%*
Renal pelvis urine HU 8 [6-11] 13 [9-36] <0.001*
Stone-skin distance, (cm) 9[7-13] 12 [6-16] <0.001*
Perirenal stranding
Yes 59 (25.4) 23 (51.1) 0.001#
No 173 (74.6) 22 (48.9)
Number of SWL sessions 2 [1-3] 1[1-1] <0.001*
Time to urgent URS, (days) - 1[1-2] -
Stone free rate 208 (89.6) 37 (91.1) 0.948#

Group 1: SWL none-urgent URS group; Group 2: urgent URS group; HU: Hounsfield unit; BMI: body mass index; *Man-Whitney U

test; #Chi-square test

assessed using either the Pearson y? test or Fisher’s exact test,
depending on suitability. A probability value below 0.05 was
accepted as the threshold for statistical significance. Univariable
and multivariable binary logistic regressions were applied to
identify factors associated with the need for urgent URS.

Results

A total of 277 patients who underwent SWL for proximal
ureteral stones were included in the analysis. Among the
study population, 232 patients (83.8%) did not require urgent
URS (Group 1), while urgent intervention was necessary in 45
patients (16.2%) (Group 2) (Table 1).

The median age did not differ significantly between none urgent
URS group and urgent URS group (44 [33-59] vs. 53 [33-61] years,
p =0.174). Gender distribution was also comparable across groups
(p = 0.462). Patients in the urgent URS group demonstrated a
significantly higher body mass index (26 [24-27] vs. 25 [24-26] kg/
m?, p = 0.002). Laboratory parameters, including serum creatinine,
white blood cell count, hemoglobin, and platelet count, were similar
between the two groups (p > 0.05 for all) (Table 1).

With respect to stone characteristics, the median stone
diameter was slightly larger in the URS group (8 [6-10] vs. 7
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[4-10] mm, p = 0.011). Stone density was also higher among
patients requiring URS (862 [784-1014] vs. 786 [665-956] HU,
p = 0.002). Non-contrast CT findings revealed that renal pelvis
urine density and stone—skin distance were markedly greater in
the URS group (13 [9-36] vs. 8 [6-11] HU, p < 0.001 and 12
[6-16] vs. 9 [7-13] cm, p < 0.001, respectively). Furthermore,
perirenal stranding was significantly more frequent in the
URS cohort (51.1% vs. 25.4%, p = 0.001). Other CT-derived
parameters, including ureteral wall thickness and ureteral
diameters, did not differ significantly (Table 1).

Univariable logistic regression identified BMI, stone density,
renal pelvis urine density, stone—skin distance, and the presence
of perirenal stranding as significant predictors of urgent URS
requirement after SWL. In multivariable analysis, BMI (OR
1.245,95% CI11.025-1.512, p=0.028), stone density (OR 1.003,
95% CI 1.001-1.004, p = 0.002), renal pelvis urine density
(OR 1.032, 95% CI 1.009-1.055, p = 0.006), and stone—skin
distance (OR 1.654, 95% CI 0.986—1.846, p = 0.004) remained
as independent predictors (Table 2).

Receiver operating characteristic (ROC) analysis was performed
to further evaluate the discriminative performance of these
predictors. The area under the curve (AUC) was 0.640 for BMI
(cut-off 24.5 kg/m?, sensitivity 66.7%, specificity 46.4; p = 0.003)
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Table 2. To predict urgent URS requirement after SWL univariable and multivariable logistic regression analysis performed

Univariable Multivariable

Parameter OR 95% CI P value OR 95% CI P value
Age (years) 1.017 0.995-1.039 0.137

Gender 1.272 0.669-2.416 0.463

BMI (kg/m?) 1.352 1.125-1.625 0.001 1.245 1.025-1.512 0.028
Stone diameter (mm) 1.139 0.876-2.284 0.171

Stone density (HU) 1.003 1.001-1.004 0.001 1.003 1.001-1.004 0.002
Proksimal ureter diameter (mm) 0.914 0.816-1.025 0.124

Distal ureter diameter (mm) 0.977 0.809-1.179 0.807

Renal pelvis urine density (HU) 1.045 1.025-1.065 <0.001 1.032 1.009-1.055 0.006
Ureter wall thickness (mm) 1.295 0.786-2.133 0.310

Perirenal stranding 3.065 1.592-5.901 0.001 1.842 0.874-3.884 0.109
Stone-skin distance 1.372 1.112-1.698 <0.001 1.654 0.986-1.846 0.004
Creatinine value (mg/dL) 0.401 0.087-1.859 0.243

WBC count (p/L) 1.032 0.858-1.741 0.312

Hb level (g/dl) 1.054 0.824-1.348 0.677

Platelet 1.003 0.999-1.007 0.099

OR: odds ratio; CI: confidence interval; BMI: body mass index; HU: hounsfield unite; WBC: white blood cell; Hb: hemoglobine

and 0.645 for stone density (cut-off 782 HU, sensitivity 77.0%,
specificity 49.1; p = 0.002). Renal pelvis urine density demonstrated
the highest predictive ability with an AUC of 0.744 (cut-off 9.5 HU,
sensitivity 73.5%, specificity 71.2; p < 0.001). Stone—skin distance
also showed strong predictive capacity (AUC 0.733, cut-off 11.5
cm, sensitivity 71.1%, specificity 70.7, p < 0.001). The ROC
characteristics are summarized in Figure 1 and Table 3.

Discussion

Endourological approaches remain the most commonly
employed treatment modality for proximal ureteral stones;
however, the EAU urolithiasis guideline also recommends SWL
for stones smaller than 1 cm [3,9]. SWL is often preferred as an
alternative option, particularly for patients who decline surgery or
present with clinical factors favoring a less invasive intervention.
Despite its noninvasive nature and associated advantages, SWL
can lead to complications such as steinstrasse formation, failure
of spontaneous fragment passage, pyonephrosis, renal colic,
and renal hematoma [10]. These complications may necessitate
additional endourological procedures and, particularly in cases

Figure 1. ROC curve of independent risk
factors for urgent URS requirement after SWL

Table 3. The predictive capacity of independent risk factors for urgent URS requirement after SWL was examined using ROC analysis.

Variables Cut-off value Sensitivity-specificity | AUC 95% CI P value
BMI (kg/m2) 24.5 (%66.7- %46.4) .640 .546-.734 0.003
Stone density (HU) 782 (%77.0-%49.1) .645 .555-.735 0.002
Renal pelvis urine density | 9.5 (%73.5-%71.2) 744 .664-.825 <0.001
Stone-skin distance (cm) 11.5 (%71.1-%70.7) 733 .651-.816 <0.001
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of steinstrasse, may reduce overall treatment success while
increasing the need for repeated interventions [11,12]. herefore,
identifying risk factors that predict the likelihood of requiring
URS in patients with proximal ureteral stones may aid in more
accurate patient selection for SWL. Although smaller stone size
is associated with higher SWL success and forms the basis of
the guideline’s 1 cm threshold, it should be recognized that other
parameters such as stone density, ureteral caliber, and stone—
skin distance may negatively influence SWL outcomes and
increase the need for additional procedures and healthcare costs
[13,14]. Additionally, the role of patient-specific anatomical
and physiological factors in influencing SWL outcomes
warrants further consideration. Parameters such as ureteral
peristaltic activity, degree of hydronephrosis, and renal pelvic
morphology may contribute to variations in stone clearance and
the need for urgent interventions, yet these factors have not been
systematically evaluated in most studies.

Several studies evaluating risk factors for SWL success
have identified parameters such as stone size, ureteral wall
thickness, stone density, and stone—skin distance as unfavorable
determinants. Muter et al. reported that patients with lower
stone density achieved higher stone-free rates [15]. Similarly,
Ying Lee et al. identified stone size, density, and skin-to-stone
distance as significant predictors of stone-free outcomes [16].
Additionally, various nomograms have demonstrated reliable
performance in predicting stone-free status; among these,
the Dogan and Onal nomogram which incorporate variables
such as age, sex, and stone characteristics have been shown to
provide effective predictive value [17,18]. Although our study
shares certain features with previous research, it primarily
focuses on a less explored clinical domain: the identification
of parameters associated with the need for urgent ureteroscopy
following SWL. We also evaluated anatomical factors, such as
stone-skin distance, proximal and distal ureteral diameters and
renal pelvis urine density, which may influence stone fragment
passage and the likelihood of urgent intervention. Beyond stone-
free rates, determining which patients are at risk for requiring
urgent endourological intervention represents another clinically
important aspect of SWL treatment. According to our literature
review, there is limited data about urgent URS requirement.
From a clinical perspective, identifying high-risk patients may
help guide consideration of alternative treatments and improve
pre-procedural counseling. In addition, studies focusing on the
success of SWL may lead to the possibility of overlooking the
morbidity and costs brought about by the need for urgent URS,
and this creates the need for further studies on this subject.

In our retrospective analysis, 16.2% of patients required
urgent URS due to renal colic, steinstrasse formation, or
pyonephrosis. Across the entire cohort, BMI (OR 1.245, 95%
CI 1.025-1.512, p = 0.028), stone density (OR 1.003, 95% CI
1.001-1.004, p = 0.002), renal pelvic urine density (OR 1.032,
95% CI 1.009-1.055, p = 0.006), and stone—skin distance (OR
1.654, 95% CI 0.986—1.446, p = 0.004) emerged as significant
predictors of urgent URS. These findings are consistent with
previously identified parameters associated with lower SWL
success, making their association with urgent intervention
unsurprising. Increased BMI and stone—skin distance may
reduce the effectiveness of shockwave transmission, potentially
contributing to inadequate stone fragmentation. Likewise, stone
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size continues to influence SWL outcomes, as reported in earlier
studies. Notably, renal pelvic urine density derived from NCCT
may serve as an early indicator of potential pyonephrosis and
appears to be a clinically useful parameter for pre-procedural
assessment in SWL candidates. Moreover, integrating these
factors into predictive models alongside established variables
such as BMI, stone density, and stone—skin distance may
improve the accuracy of anticipating which patients are at higher
risk for complications or additional procedures.

Our study is not free from limitations due to its retrospective
design. The identification of patients who required urgent
ureteroscopy based on chart review may have introduced selection
bias in determining which patients were classified as needing
urgent intervention. Furthermore, the single-center nature of the
study, the relatively small sample size, and potential variations
related to the center’s SWL device, operator experience, and
treatment protocols may limit the generalizability of the results.
Despite these limitations, the present study represents one of the
few investigations in the literature evaluating parameters predictive
of urgent endourological intervention following SWL and provides
clinically meaningful insights that may guide patient management.
Moreover, similar to nomograms developed to predict SWL
success, these findings possess characteristics that could serve as a
basis for future prospective, randomized controlled studies aimed
at identifying factors associated with the need for urgent URS.

Conclusion

This study identified clinical and radiological parameters
that predict the need for urgent ureteroscopy following SWL for
proximal ureteral stones. BMI, stone density, renal pelvic urine
density, and stone—skin distance were found to be significantly
associated with the requirement for urgent intervention. Future
prospective, multicenter studies are needed to validate such
comprehensive predictive approaches, which could ultimately
facilitate more personalized treatment planning, reduce
unnecessary interventions, and optimize clinical outcomes in
patients undergoing SWL for proximal ureteral stones.

Ethics Committee Approval: This study was approved by the
Erzurum Medical Faculty Local Ethics Committee (approval
number: BAEK 2025/10-265)

Informed Consent: An informed consent was obtained from all
the patients.

Publication: The results of the study were not published in full
or in part in form of abstracts.

Peer-review: Externally peer-reviewed.

Authorship Contributions: Any contribution was not made
by any individual not listed as an author. Concept — T.A., F.C.;
Design — T.A., A.U., A.E.C; Supervision — A.U,, $.0.D,, F.C,,
[.K.; Resources — A.U., A.E.C.; Materials — S.0.D., F.C., LK.;
Data Collection and/or Processing — T.A., 1.K.; Analysis and/or
Interpretation — T.A., A.E.C., S$.0.D., F.C.; Literature Search —
T.A., AE.C., S.0.D.; Writing Manuscript — T.A., I.K.; Critical
Review — 1.K.

Conflict of Interest: The authors declare that they have no
conflicts of interest.

Financial Disclosure: The authors declare that this study
received no financial support.

www.grandjournalofurology.com


https://www.grandjournalofurology.com/

Aksakalli T, Utlu A, Demirdégen SO, Cinislioglu AE, Celik F, Karabulut I. Predictors of Urgent URS Post-SWL

References

(1]

(2]

(3]

(4]

(3]

(6]

[7]

(8]

[9]

Khan A. Prevalence, pathophysiological mechanisms
and factors affecting urolithiasis. Int Urol Nephrol
2018;50(5):799-806.
https://doi.org/10.1007/s11255-018-1849-2

Cakiroglu B, Avct AE, Uyanik BS, Aksoy SH, Ekin EE.
The role of preoperative ureteral diameter measurements
in predicting difficult access during retrograde intrarenal
surgery: a retrospective analysis of 234 patients.
Urolithiasis 2025;53(1):104.
https://doi.org/10.1007/s00240-025-01754-9

EAU Guidelines on Urolithiasis 2025. ISBN 978-94-
92671-29-5.
https://uroweb.org/guidelines/urolithiasis

Constanti M, Calvert RC, Thomas K, Dickinson A, Carlisle
S. Cost analysis of ureteroscopy (URS) vs extracorporeal
shockwave lithotripsy (ESWL) in the management of
ureteric stones <10 mm in adults: a UK perspective. BJU
Int 2020;125(3):457-466.
https://doi.org/10.1111/bju.14938

Setthawong V, Srisubat A, Potisat S, Lojanapiwat B,
Pattanittum P. Extracorporeal shock wave lithotripsy
(ESWL) versus percutancous nephrolithotomy (PCNL)
or retrograde intrarenal surgery (RIRS) for kidney stones.
Cochrane Database Syst Rev 2023;8(8):CD007044.
https://doi.org/10.1002/14651858.CD007044.pub4

Wagenius M, Oddason K, Utter M, Popiolek M, Forsvall
A, Lundstrom KJ, et al. Factors influencing stone-free rate
of Extracorporeal Shock Wave Lithotripsy (ESWL); a
cohort study. Scand J Urol 2022;56(3):237-243.
https://doi.org/10.1080/21681805.2022.2055137

Soleimani MJ, Shahrokh H, Soraki VV, Fakhar V, Ghaed
MA, Narouie B. Investigating ESWL success rate in the
treatment of renal and ureteral stones in children. Urologia
2023;90(3):570-575.
https://doi.org/10.1177/03915603231162663

Ceyhan E, Ozer C, Ozturk B, Tekin MI, Aygun YC. Ability
of ESWL nomograms to predict stone-free rate in children.
J Pediatr Urol 2021;17(4):474.e1-474.¢6.
https://doi.org/10.1016/j.jpurol.2021.03.025

Khalil M. Management of impacted proximal ureteral
stone: Extracorporeal shock wave lithotripsy versus
ureteroscopy with holmium: YAG laser lithotripsy. Urol
Ann 2013;5(2):88-92.
https://doi.org/10.4103/0974-7796.110004

32

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Wagenius M, Jakobsson J, Stranne J, Linder A.
Complications in extracorporeal shockwave lithotripsy: a
cohort study. Scand J Urol 2017;51(5):407-413.
https://doi.org/10.1080/21681805.2017.1347821

D’Addessi A, Vittori M, Racioppi M, Pinto F, Sacco E, Bassi
P. Complications of extracorporeal shock wave lithotripsy
for urinary stones: to know and to manage them-a review.
Scientific World Journal 2012;2012:619820.
https://doi.org/10.1100/2012/619820

Sani A, Beheshti R, Khalichi R, Taraghikhah M, Nourollahi
E, Shafigh A, et al. Urolithiasis management: An umbrella
review on the efficacy and safety of extracorporeal
shock wave lithotripsy (ESWL) versus the ureteroscopic
approach. Urologia 2025;92(2):294-311.
https://doi.org/10.1177/03915603241313162

Yang SW, Hyon YK, Na HS, Jin L, Lee JG, Park JM, et
al. Machine learning prediction of stone-free success in
patients with urinary stone after treatment of shock wave
lithotripsy. BMC Urol 2020;20(1):88.
https://doi.org/10.1186/s12894-020-00662-x

Sarica K, Kafkasli A, Yazici O, Cetinel AC, Demirkol MK,
Tuncer M, et al. Ureteral wall thickness at the impacted
ureteral stone site: a critical predictor for success rates
after SWL. Urolithiasis 2015;43(1):83-8.
https://doi.org/10.1007/s00240-014-0724-6

Muter S, Abd Z, Saeed R. Renal stone density on native
CT-scan as a predictor of treatment outcomes in shock
wave lithotripsy. J Med Life. 2022;15(12):1579-1584
https://doi.org/10.25122/jml-2022-0153

Lee HY, Yang YH, Lee YL, Shen JT, Jang MY, Shih PM, et
al. Noncontrast computed tomography factors that predict
the renal stone outcome after shock wave lithotripsy. Clin
Imaging 2015;39(5):845-50.
https://doi.org/10.1016/j.clinimag.2015.04.010

Dogan HS, Altan M, Citamak B, Bozaci AC, Karabulut
E, Tekgul S. A new nomogram for prediction of outcome
of pediatric shock-wave lithotripsy. J Pediatr Urol
2015;11(2):84.e1-6.
https://doi.org/10.1016/j.jpurol.2015.01.004

D’Addessi A, Bongiovanni L, Sasso F, Gulino G, Falabella
R, Bassi P. Extracorporeal shockwave lithotripsy in
pediatrics. J Endourol 2008;22(1):1-12.
https://doi.org/10.1089/end.2007.9864

www.grandjournalofurology.com


https://www.grandjournalofurology.com/

Original Article — Andrology

Grand J Urol 2026;6(1):33-8
DOI: 10.5505/GJU.2026.56338

Transurethral Ejaculatory Duct Resection in Infertile Patients with Aspermia/
Hypovolemic Ejaculate and Midline Prostatic Cysts: Results of a Long-Term
Retrospective Study

Aspermi/Hipovolemik Ejakiilat ve Orta Hat Prostat Kistleri Olan Infertil Hastalarda
Transuretral Ejakiilator Kanal Rezeksiyonu: Uzun Donemli Retrospektif Bir
Calismanin Sonuclari

Mehmet Sefa Altay! ®, Adem Utlu' ®, Ahmet Emre Cinislioglu' ®, Fevzi Bedir' ®, Hiiseyin Kocatiirk' ®, ibrahim Karabulut' ®,
Volkan Kurdal? ®, Saban Oguz Demirdogen? ®, isa Ozbey? ®

'Department of Urology, University of Health Sciences, Erzurum City Hospital, Erzurum, Tiirkiye
*Department of Urology, Ataturk University Medical Faculty, Erzurum, Tiirkiye

Cite as: Altay MS, Utlu A, Cinislioglu AE, Bedir F, Kocatiirk H, Karabulut I, Kurdal V, Demirdégen SO, Ozbey 1. Transurethral ejaculatory duct resection in infertile
patients with aspermia/hypovolemic ejaculate and midline prostatic cysts: results of a long-term retrospective study. Grand J Urol 2026;6(1):33-8

Submission date: 03 December 2025  Acceptance date: 07 January 2026  Online first: 12 January 2026  Publication date: 20 January 2026

Corresponding Author: Mehmet Sefa Altay / University of Health Sciences, Erzurum City Hospital, Department of Urology, Erzurum, Tiirkiye
memsefaaltay@gmail.com / ORCID ID: 0000-0002-5691-0666

Abstract

Objective: Midline prostatic cysts are extremely rare obstructive causes of male infertility. Transurethral ejaculatory duct resection (TUR-ED) is performed
as a treatment modality. This study aims to evaluate the long-term outcomes of TUR-ED.

Materials and Methods: Following approval from the regional ethics committee and in compliance with the Helsinki Declaration, we retrospectively
analyzed male patients who presented with infertility and underwent TUR-ED for midline prostatic cysts between January 2015 and June 2024. The
patients’ medical histories, semen analyses, and imaging findings were reviewed. The surgery was performed by an experienced surgeon using bipolar
electrocautery. Postoperative follow-up included assessments of semen parameters, hormone levels, and complications. Statistical analyses were conducted
using IBM SPSS version 2020.

Results: A total of 28 patients were included in the study. Postoperatively, a statistically significant improvement was observed in semen volume, sperm
concentration, and motility. The most common complications were hemospermia (25%) and epididymitis (10.7%). The mean follow-up period was 12.3
months, and pregnancy was achieved in 42.9% of patients, with 25.0% occurring spontaneously and 17.9% via assisted reproductive techniques.
Conclusion: TUR-ED is an effective surgical treatment that improves semen parameters. Our long-term follow-up results demonstrate its positive impact
on reproductive outcomes. However, due to potential complications, patients will be careful selection and close postoperative monitoring are essential.

Keywords: aspermia, ejaculatory duct cyst, male infertility, midline prostatic cyst, TUR-ED

Ozet

Amag: Orta hat prostat kistleri, erkek infertilitesinin oldukg¢a nadir goriilen obstriiktif nedenleridir. Transiiretral ejakiilator kanal rezeksiyonu (TUR-ED)
bir tedavi yontemi olarak uygulanmaktadir. Bu ¢alisma, TUR-ED’nin uzun donem sonuglarini degerlendirmeyi amaglamaktadir.

Gerecler ve Yontemler: Bolgesel etik kurul onay1 ve Helsinki Bildirgesi’ne uygun olarak, Ocak 2015 ile Haziran 2024 tarihleri arasinda infertilite sikayetiyle
bagvuran ve orta hat prostat kistleri nedeniyle TUR-ED uygulanan erkek hastalar retrospektif olarak analiz edildi. Hastalarin tibbi dykiileri, semen analizleri
ve goriintiileme bulgular: incelendi. Ameliyat, bipolar elektrokoter kullanilarak deneyimli bir cerrah tarafindan gerceklestirildi. Ameliyat sonrasi takipte
semen parametreleri, hormon seviyeleri ve komplikasyonlar degerlendirildi. Istatistiksel analizler IBM SPSS 2020 siiriimii kullanilarak yapildi.

Bulgular: Calismaya toplam 28 hasta dahil edildi. Ameliyat sonrasi semen hacmi, sperm konsantrasyonu ve motilitesinde istatistiksel olarak anlamli bir
iyilesme gozlendi. En sik goriilen komplikasyonlar hemospermi (%25) ve epididimit (%10,7) idi. Ortalama takip siiresi 12,3 ay olup, hastalarin %42,9’unda
gebelik elde edildi; gebelik %25,0’si kendiliginden, %17,9’u ise yardimci iireme teknikleriyle saglandi.

Sonu¢: TUR-ED, semen parametrelerini iyilestiren etkili bir cerrahi tedavidir. Uzun dénem takip sonuglarimiz, iireme sonuglar: tizerindeki olumlu
etkisini gostermektedir. Ancak, olas1 komplikasyonlar nedeniyle hastalarin dikkatli segilmesi ve ameliyat sonrasi yakin takip sarttir.

Anahtar kelimeler: aspermi, ejakiilator kanal kisti, erkek infertilitesi, orta hat prostat kisti, TUR-ED
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Introduction

Infertility is defined as the inability to conceive despite one
year of regular, unprotected intercourse and affects 4-17% of
couples worldwide [1,2]. Male factors contribute to nearly half
of infertility cases, with approximately 20% of infertile men
exhibiting severe oligospermia or azoospermia [3,4].

The causes of male infertility are classified as pre-testicular,
testicular, and post-testicular [2]. Midline prostatic cysts are
considered a correctable post-testicular cause of male infertility
[4]. These cysts can lead to partial or complete ejaculatory
duct obstruction (EDO) [5]. EDO is identified in 1-5% of
men with obstructive infertility [6]. Patients typically present
with azoospermia and/or aspermia [7]. Diagnosis is primarily
made using transrectal ultrasonography (TRUS) or magnetic
resonance imaging (MRI) [5].

Aspermia is defined as the absence of semen during
ejaculation, whereas hypovolemic ejaculate refers to an ejaculate
volume of less than 0.5 mL. Both conditions are among the rarest
causes of male infertility [2,4]. EDOs are included among the
obstructive causes of aspermia, and the primary surgical treatment
for this condition is transurethral ejaculatory duct resection (TUR-
ED). Although alternative approaches such as TRUS-guided cyst
aspiration or laser incision have been attempted, their outcomes
have not proven as effective as TUR-ED [7].

TUR-ED is a minimally invasive endoscopic procedure
that reopens the obstructed ejaculatory duct, facilitating sperm
passage [7]. However, limited studies have evaluated the long-
term efficacy of this procedure and its impact on fertility, with
most available research being case reports. In this study, we
aimed to assess the long-term outcomes of TUR-ED in patients
with aspermia or hypovolemic ejaculate due to midline prostatic
cysts who presented to our clinic with infertility.

Material and Methods

All procedures in this study were conducted in accordance
with the Helsinki Declaration and ethical standards. After
obtaining approval from the regional ethics committee (Decision
No: 2024/07-136), a retrospective review was performed on male
patients who presented with infertility between January 2015 and
June 2024. Due to the retrospective nature of this study, individual
consent was not required by the ethics committee decision. The
medical records, surgical notes, anesthesia records, and outpatient
follow-up data of patients diagnosed with midline prostatic cysts
and who underwent TUR-ED were retrospectively analyzed.

Our hospital has a well-established andrology laboratory
and an active in vitro fertilization (IVF) center, providing
comprehensive infertility treatment. Infertility surgery has been
actively performed in our clinic for over 20 years. Before any
treatment, all patients underwent a detailed medical history
review, physical examination, hormone profiling, at least two
semen analyses, and additional imaging studies such as scrotal
ultrasound, TRUS, or MRI. Although TRUS was performed on
each patient, MRI was requested for the intermediate cases to
confirm the diagnosis. The surgical procedure was carried out on
patients whose diagnoses were validated through semen analysis
and imaging. The TUR-ED procedure was performed by a single
surgeon with over 20 years of experience in infertility surgery.
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Patient Selection

Patients diagnosed with primary or secondary aspermia or
hypovolemic ejaculate (semen volume <0.5 mL) were included
in the study. Hypovolemic ejaculate was defined as an ejaculate
volume <0.5 mL, in accordance with previously published
studies and WHO recommendations for the evaluation of
EDO [8]. Only patients with EDO and midline prostatic cysts
confirmed by TRUS and/or MRI, and who had not undergone
previous surgical intervention on the ejaculatory ducts, were
eligible for inclusion. Postoperative semen analysis was based
on a single semen sample obtained at follow-up.

Exclusion Criteria
Patients with irregular follow-ups and/or insufficient data for
the study were excluded.

Surgical Technique

Under regional or general anesthesia, following surgical
site sterilization, transurethral access was achieved using a
22-24 Fr resectoscope. Upon reaching the cyst, careful bipolar
electrocautery resection was performed. The bladder neck
and external urethral sphincter were preserved. To prevent
rectal injury, deep resection was avoided. Cauterization was
minimized or omitted to prevent ejaculatory duct stenosis.
A 16 Fr transurethral (TU) catheter was placed, and the
procedure was concluded. TU catheters were removed 12-24
hours postoperatively, and patients were discharged. Figure 1
illustrates the endoscopic appearance of the midline prostatic
cyst, while Figure 2 demonstrates the fully opened ejaculatory
duct following cyst resection.

Figure 1. A, B, C, D: Endoscopic appearance of prostate
midline cysts; the cysts completely block the ejaculatory ducts
and cause obstruction in the urethral lumen.
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Follow-up Protocol

Patients were evaluated postoperatively at 1, 3, 6, and 12
months, followed by annual follow-ups. During these visits,
semen analyses, ejaculate volume, complications, cyst recurrence,
and spontaneous pregnancy outcomes were assessed. Hormone
profiles, smoking, and alcohol consumption were also recorded.
Patients were referred for assisted reproductive techniques
when necessary. Semen and hormonal analyses were conducted
according to World Health Organization (WHO) criteria.

Statistical Analysis

Data were analyzed using IBM SPSS version 2020.
Categorical variables were presented as frequencies and
percentages, while continuous variables were expressed as
mean and standard deviation. The distribution of continuous
variables was assessed using the Kolmogorov-Smirnov test. For
normally distributed parameters, preoperative and postoperative
differences were compared using the paired samples t-test. Non-
normally distributed data were analyzed using the Wilcoxon
test. A p-value <0.05 was considered statistically significant.

Results

A total of 28 patients were included in the study. The mean
age of the patients was 30.4 = 4.9 years. The median cyst
diameter was 1.0 [1.0;1.6] cm. The mean operative time was
13.8 + 4.2 minutes.

Figure 2. A, B, C, D: After TUR-ED, the ejaculatory ducts and
urethra are seen to be fully opened.

Preoperative semen parameters were recorded as follows:
mean semen volume of 0.2 + 0.2 mL, sperm concentration of
2.1 + 4.7 million/mL, and progressive motility of 3.0 + 7.0%.
Postoperatively, a statistically significant improvement was
observed, with mean semen volume increasing to 0.8 + 0.3 mL,

Table 1. Demographic, clinical, perioperative, and postoperative data of patients

Parameter

Patient number, n 28 - -
Mean age + SD (years) 304+49 - -
Median cyst diameter (IQR, cm) 1.0 [1.0; 1.6] - -
Mean operation time + SD (min.) 13.8+4.2 - -
Mean follow-up time = SD (month) 123+£3.2 - -
Pregnancy number, n (%) 12 (42.9) - -

Spontaneous 7 (25.0) - -

With assisted reproductive techniques 5(7.9) - -
Postoperative complications, n (%) - - -

None 18 (64.3) - -

Hemospermia 7 (25.0) - -

Epididymitis 3(10.7) - -

Recurrence 0 (0.0) - -

Urethral Stricture 0(0.0) - -

Other 0(0.0) - -
Parameter Preoperative Postoperative P-value
Mean semen volume + SD, ml 02+0.2 0.8+0.3 <0.001*
Mean sperm concentration + SD, million/ml 2.1+4.7 72+6.5 <0.001°
Mean progressive motility + SD, percentage 3.0+7.0 12.5+11.9 <0.001*
Mean total testosterone + SD, ng/ml 421.1+90.4 420.4+87.2 0.897*
Median FSH (IQR), IU/L 3.0[2.0; 4.0] 3.0[2.1;4.2] 0.964°

a Paired samples t-test; b Wilcoxon test
35 www.grandjournalofurology.com
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sperm concentration to 7.2 £ 6.5 million/mL, and progressive
motility to 12.5 + 11.9% (p<0.05). While 75% of the patients
(n=21) were azoospermic in the preoperative period, only
21.42% (n=6) remained azoospermic postoperatively (Table 1).

Mean testosterone levels and median FSH levels remained
within normal ranges preoperatively and postoperatively,
showing no significant difference between the two periods
(p>0.05) (Table 1).

During postoperative follow-up, hemospermia was
observed in 7 patients (25%) and epididymitis in 3 patients
(10.7%). Epididymitis was successfully treated with antibiotic
therapy, while hemospermia resolved spontaneously without
intervention. No cases of incontinence, rectal injury, cyst
recurrence, urethral or ejaculatory duct stricture, or retrograde
ejaculation were reported.

The mean follow-up period was 12.3 + 3.2 months.
Pregnancy was achieved in 42.9% of patients, with 25.0%
occurring spontaneously and 17.9% via assisted reproductive
techniques. A history of smoking was noted in 46.4% (n=13) of
patients, while alcohol consumption was reported in 3 patients
(10.7%). The demographic, preoperative, and postoperative data
of the patients are presented in Table 1.

Discussion

TUR-ED is recognized as an effective and safe surgical
approach for the treatment of EDO [7-10]. In the literature,
partial studies and case reports evaluating TUR-ED outcomes
have demonstrated improvements in spontaneous pregnancy
rates and conception via assisted reproductive techniques
[11,12]. Reports indicate that sperm passage is restored in
approximately 60-70% of patients following TUR-ED, with
spontaneous pregnancy rates ranging from 12% to 30% [4,9,12-
14]. Additionally, studies have shown an increased likelihood
of conception with intrauterine insemination (IUI) [15]. One
study reported a pregnancy rate of 41.6%, with 25% of patients
achieving spontaneous pregnancy [16]. Similarly, in our study,
significant improvements were observed in semen parameters
and ejaculate volume, with pregnancy achieved in 42.9% of
patients, with 25.0% occurring spontaneously and 17.9% via
assisted reproductive techniques.

Several studies have reported improvements in semen
parameters following TUR-ED, with success rates ranging from
63% to 83% [9,14,17,18]. Other studies have demonstrated a
90% increase in semen volume and up to a 50% improvement
in sperm count [19,20]. In our study, preoperatively, the mean
semen volume was 0.2 £ 0.2 mL, sperm concentration 2.1 = 4.7
million/mL, and progressive motility 3.0 + 7.0%. Postoperative
values significantly improved to 0.8 +£ 0.3 mL, 7.2 = 6.5 million/
mL, and 12.5+11.9%, respectively (p<0.05). Azoospermia
was present in 75% (n=21) of patients before surgery, but
only 21.4% (n=6) remained azoospermic afterward. Our long-
term follow-up results confirm the effectiveness of TUR-ED,
particularly in increasing ejaculate volume and facilitating
sperm passage. However, semen parameters did not improve
in some patients. Although factors that may significantly affect
spermatogenesis—such as a solitary testis, prior use of anabolic
steroids or testosterone, cystic fibrosis, a history of testicular
malignancy, or other embryological abnormalities—could be

36

among the underlying genitourinary causes, such data were
not accessible through the patients’ medical records [1]. While
this raises the possibility of epididymal reflux and/or testicular
damage due to prolonged obstruction, other potential causes
should also be considered.

Studies have demonstrated that in patients with obstructive
azoospermia or aspermia, testicular function remains intact, as
evidenced by normal levels of FSH and total testosterone [1,21].
In our study, both preoperative and postoperative measurements
of FSH and total testosterone were found to be within normal
ranges.

The reported complications of TUR-ED include urinary
reflux into the ejaculatory ducts and seminal vesicles, epididymo-
orchitis, hematuria, acute wurinary retention, retrograde
ejaculation, and incontinence [7]. Studies have reported
postoperative complication rates ranging from 4% to 26%
[7,20-24]. Some reports also indicate that secondary ejaculatory
duct stenosis may develop after TUR-ED, with azoospermia
occurring in up to 27% of cases, necessitating repeat TUR-ED
[6,24,25]. In our study, postoperative complications included
hemospermia in 25% and epididymitis in 10.7% of patients. No
other complications, such as incontinence, rectal injury, cyst
recurrence, urethral or ejaculatory duct stricture, or retrograde
ejaculation, were observed.

If sperm are detected in the preoperative semen analysis,
cryopreservation is recommended to safeguard against the risk
of postoperative azoospermia [7]. In our study, cryopreservation
was recommended for patients in whom sperm were detected
in the preoperative semen analysis, to be used if necessary in
subsequent assisted reproductive techniques and as a precaution
against the risk of postoperative azoospermia.

Given the scarcity of studies assessing the long-term
outcomes, adverse effects, and fertility implications of TUR-
ED, we believe our findings provide meaningful contributions
to the existing literature.

Our study has several limitations. The retrospective design
and relatively small sample size may limit the generalizability
of the results. Additionally, the lack of a control group and
potential selection bias should be considered when interpreting
the findings. Future prospective, multicenter studies with larger
cohorts and longer follow-up periods are warranted to confirm
and expand upon these results. Another limitation of this study
is that all procedures were performed by a single surgeon, which
may limit the generalizability of the results and represent a
potential source of operator-related bias.

Conclusion

TUR-ED is an effective surgical technique for improving
semen parameters in patients with midline prostatic cysts. Our
long-term follow-up results indicate that TUR-ED positively
contributes to fertility outcomes while maintaining a low
complication rate. However, careful patient selection and
long-term postoperative monitoring are essential to optimize
outcomes.
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Abstract

Objective: To compare the predictive value of clinical varicocele grade, color Doppler ultrasonography (CDUS)-measured venous diameter and pathologically
measured venous diameter in predicting postoperative semen parameter improvement after microsurgical varicocelectomy.

Materials and Methods: This retrospective observational study included patients who underwent unilateral subinguinal microsurgical varicocelectomy between
January 2022 and June 2025. Preoperative CDUS venous diameters (at rest and during Valsalva), clinical varicocele grade, intraoperatively excised pathological
venous diameters, and semen analysis parameters were recorded. Improvement after varicocelectomy was defined as a >10% increase in sperm concentration
and/or progressive motility. Correlation analyses and univariate and multivariate logistic regression models were used to identify predictors of postoperative
improvement.

Results: A total of 55 patients were analyzed, of whom 44 (80.0%) demonstrated postoperative improvement in semen parameters. Pathological venous diameter
was significantly larger in the improved group compared with the non-improved group (3.30 vs. 2.98 mm, p = 0.026). Pathological venous diameter showed a
significant positive correlation with clinical grade (r = 0.307, p = 0.023), but not with CDUS-measured venous diameters. In multivariate analysis, higher clinical
grade (Grade 2: OR = 4.523; Grade 3: OR = 6.544), larger pathological venous diameter (OR = 2.149), and lower preoperative sperm concentration (OR = 0.928)
were independent predictors of postoperative semen improvement. CDUS-derived venous diameters were not predictive.

Conclusion: Pathological venous diameter and clinical varicocele grade appear to be more informative than CDUS-measured venous diameter in predicting semen
parameter improvement after varicocelectomy. These findings suggest that the anatomical extent of venous dilation may better reflect the potential reversibility
of varicocele-related testicular dysfunction.

Keywords: varicocele, varicocelectomy, semen analysis, color doppler ultrasonography, venous diameter

Ozet

Amag: Bu galismada, mikroskobik varikoselektomi sonrasi semen parametrelerindeki iyilesmeyi ngormede klinik varikosel evresi, renkli Doppler ultrasonografi
(RDUS) ile 6lgiilen ven ¢ap1 ve patolojik olarak olgiilen ven ¢apinin prediktif degerlerinin karsilastirilmasi amaglanmigtir.

Geregler ve Yontemler: Ocak 2022—Haziran 2025 tarihleri arasinda unilateral subinguinal mikroskobik varikoselektomi uygulanan hastalar retrospektif olarak
degerlendirildi. Preoperatif RDUS ile istirahat ve Valsalva sirasinda 6lgiilen ven gaplari, klinik varikosel evresi, intraoperatif olarak ¢ikarilan venlerin patolojik
caplar1 ve semen analiz sonuglar1 kaydedildi. Varikoselektomi sonrasi iyilesme, sperm konsantrasyonu ve/veya progresif motilitede >%10 artis olarak tanimlandi.
Postoperatif iyilesmenin 6ngoriiciileri korelasyon analizleri ile birlikte univaryant ve multivaryant lojistik regresyon analizleri kullanilarak degerlendirildi.
Bulgular: Toplam 55 hasta analiz edildi ve bunlarin 44’iinde (%80) semen parametrelerinde postoperatif iyilesme saptandi. Patolojik ven ¢api, iyilesme gosteren
grupta gostermeyen gruba kiyasla anlamli derecede daha biytiktii (3.30 vs. 2.98 mm; p = 0.026). Patolojik ven ¢api ile klinik evre arasinda anlamli pozitif
korelasyon saptanirken (r = 0.307; p = 0.023), RDUS ile dlgiilen ven ¢aplari ile anlaml1 bir iliski izlenmedi. Multivaryant analizde; daha yiiksek klinik evre (Evre
2: OR =4.523; Evre 3: OR = 6.544), daha biyiik patolojik ven ¢ap1 (OR = 2.149) ve daha diisiik preoperatif sperm konsantrasyonu (OR = 0.928) postoperatif semen
iyilesmesinin bagimsiz ongoriiciileri olarak belirlendi. RDUS kaynakl1 ven ¢aplari prediktif bulunmadi.

Sonug: Patolojik ven ¢ap1 ve klinik varikosel evresi, varikoselektomi sonrasi semen parametrelerindeki iyilesmeyi dngormede RDUS ile élgiilen ven gapina
kiyasla daha bilgilendirici goriinmektedir. Bu bulgular, venoz dilatasyonun anatomik boyutunun varikosele bagl testikiiler disfonksiyonun potansiyel geri
doniistinii daha iyi yansitabilecegini diigiindiirmektedir.

Anahtar Kelimeler: varikosel, varikoselektomi, semen analizi, renkli doppler ultrasonografi, ven ¢ap1
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Introduction

Varicocele, defined as the dilation and reflux of the
pampiniform plexus veins, represents the most common and
surgically correctable cause of male infertility [1]. It is identified
in approximately 15% of men with primary infertility and up
to 80% of those with secondary infertility [2]. The detrimental
effects of varicocele on spermatogenesis have long been
recognized, with several pathophysiological mechanisms, such
as testicular hyperthermia, increased oxidative stress, hormonal
dysfunction, and venous stasis, proposed to underlie impaired
testicular function [3].

Although physical examination remains the cornerstone
of diagnosis, its observer-dependent nature limits diagnostic
accuracy [4]. Therefore, scrotal color Doppler ultrasonography
(CDUS) has become a widely accepted complementary tool for
confirming varicocele and assessing its severity [5]. Scrotal color
Doppler ultrasonography provides an objective and quantitative
assessment that supports clinical examination, as emphasized in
previous reports [6]. In routine practice, a venous diameter >3
mm and reflux lasting longer than 2 seconds during the Valsalva
maneuver are commonly regarded as diagnostic thresholds for
clinical varicocele [7,8]. Furthermore, Schiff et al. reported in
2006 that patients with a venous diameter >3 mm accompanied
by Valsalva-induced reflux experienced significant postoperative
improvements in sperm count and motility [9].

However, the extent to which ultrasonographically measured
venous diameters correspond to the actual macroscopic and
morphological characteristics of dilated veins removed during
surgery remains insufficiently investigated [10,11]. Only one
study to date has shown that intraoperative venous diameters
are systematically underestimated by preoperative CDUS [12].
The relationship between surgically measured venous size and
postoperative semen improvement, or broader clinical infertility
outcomes, thus remains unclear, representing a notable gap in
the literature.

Our study aims to address this gap by evaluating the
correlation between preoperative CDUS findings and
intraoperative venous measurements, as well as exploring the
association between surgically measured venous dimensions
and postoperative semen parameters.

Material and Methods

This retrospective observational study was conducted by
reviewing the medical records of patients who underwent
microsurgical varicocelectomy between January 2022 and June
2025. Ethical approval was obtained from the institutional review
board on 17 July 2025 (Protocol No. 12/23). No additional
interventions were performed, and all data were extracted from
the hospital’s electronic medical record system.

A priori sample size calculation was performed based on
the primary objective of assessing the association between
two continuous variables (ultrasonographic vein diameter and
surgically measured vein diameter) using correlation analysis.
Using G*Power version 3.1, and assuming a moderate effect
size (r = 0.40), a two-sided alpha level of 0.05, and 80% power
(1-p = 0.80), the minimum required sample size was calculated
as 47 patients. In addition, for the secondary outcome evaluating
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postoperative semen improvement, defined as a >10% increase
in sperm concentration and/or progressive motility, an a priori
sample size calculation was also performed. The calculation was
based on a within-patient pre—post comparison of continuous
semen parameters underlying this improvement definition.
Assuming a moderate standardized effect size (Cohen’s d =
0.40), a two-sided alpha level of 0.05, and 80% power (1 =
0.80), a minimum sample size of approximately 50 patients was
required.

A total of 55 patients aged 18—45 years who had a CDUS and
underwent unilateral subinguinal microsurgical varicocelectomy
were included. Exclusion criteria were: (i) previous scrotal
surgery, (i) bilateral varicocelectomy, (iii) missing or incomplete
CDUS data, and (iv) incomplete follow-up records.

Preoperative CDUS data were obtained from archived
radiology reports. All examinations were performed with the
patient in the standing position, both at rest and during the
Valsalva maneuver. For each patient, the maximum venous
diameter measured at rest and during Valsalva was recorded.

During surgery, the dilated pampiniform plexus veins
were excised and appropriately submitted to the pathology
department. In the pathology unit, all venous segments were
measured in millimeters, and the largest venous diameter for
each patient was recorded.

Demographic characteristics [age, body mass index (BMI)],
clinical parameters (presence of testicular atrophy, clinical
grade), semen analysis results (concentration, progressive
motility, morphology), preoperative CDUS venous diameters,
and pathological venous diameters were evaluated. Testicular
atrophy was determined based on CDUS-measured testicular
volumes. Postoperative semen parameters were derived from
sperm analysis performed at 6 months. Testicular volumes were
calculated using the Lambert formula, and a reduction of more
than 20% in the volume of the affected testis compared with
the contralateral testis was considered indicative of testicular
atrophy.

Previous studies have demonstrated that varicocelectomy
typically results in an average improvement of approximately
9-10% in sperm concentration or progressive motility, a change
considered clinically meaningful [13]. Therefore, improvement
after varicocelectomy was defined as a >10% increase in sperm
concentration and/or progressive motility in the postoperative
semen analysis.

Statistical Analysis

Statistical analyses were performed using IBM SPSS
Statistics version 25.0. Normality of continuous variables was
assessed using the Kolmogorov—Smirnov and Shapiro—Wilk
tests. Continuous variables were expressed as mean + SD or
median (IQR), and categorical variables as frequencies and
percentages. Correlations between pathological vein diameter
and clinical/imaging variables were evaluated using Pearson or
Spearman correlation analyses according to data distribution. To
identify factors predicting postoperative improvement in semen
parameters, a univariate logistic regression analysis was first
conducted, and variables with a p value <0.20 were subsequently
included in the multivariate logistic regression model. A two-
tailed p value <0.05 was considered statistically significant.
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Table 1. Demographic and clinical characteristics of the cohort

Variables All, n=55 Ng;:;f;l’;g;;“ g:(‘)‘l‘lfl’: "nvj‘i 4 P
Age (years), mean+SD 30.09+£7.17 30.18+9.98 30.07+6.43 0.963
BMI (kg/m?), median (IQR) 23.80 (5.10) 24.20 (4.60) 23.50 (5.25) 0.307
Testicular atrophy

No, n (%) 49 (83.6) 9(81.8) 37 (84.1) 0.657
Yes, n (%) 9(16.4) 2(18.2) 7(15.9)

Clinical grade

1, n (%) 8 (14.5) 4 (36.4) 7 (6.8) 0.049
2,n (%) 27 (49.1) 5(45.5) 24 (54.5)

3,n (%) 20 (36.4) 2(18.2) 13 (38.6)

Preoperative vein diameter (rest) (mm), median (IQR) 3.00 (1.30) 3.00 (1.90) 3.00 (1.25) 0.533
Preoperative vein diameter (Valsalva) (mm), median (IQR) 3.60 (1.50) 3.70 (1.60) 3.60 (1.20) 0.332
Preoperative sperm motility percentage, median (IQR) 22.00 (31.00) 45.00 (66.00) 20.50 (24.00) 0.332
Postoperative sperm motility percentage, median (IQR) 36.00 (32.00) 10.00 (60.20) 36.50 (21.75) 0.042
Preoperative sperm concentration (million/mL), median (IQR) 4.00 (7.80) 15.00 (31.90) 3.60 (6.08) 0.146
Postoperative sperm concentration (million/mL), median (IQR) 8.00 (21.80) 4.50 (26.20) 8.25(20.95) 0.274
Preoperative normal morphology percentage, median (IQR) 1(2) 1(2) 1(2) 0.297
Postoperative normal morphology percentage, median (IQR) 1(2) 2(2) 1(2) 0.956
Pathological vein diameter (mm), median (IQR) 3.20 (0.97) 2.98 (1.18) 3.30(0.97) 0.026

SD: standard deviation; BMI: body mass index; IQR: interquartile range. Values shown in bold indicate statistical significance (p < 0.05).

Results

The demographic, clinical, CDUS, and semen parameters
of the entire cohort, along with the comparisons between
patients with and without improvement in semen parameters,
are presented in Table 1. The mean age was 30.09 + 7.17 years
and the median BMI was 23.80 (IQR: 5.10) kg/m?. Testicular
atrophy was present in 16.4% of the cohort. Clinical grading
showed that 14.5% of patients were classified as Grade 1, 49.1%
as Grade 2, and 36.4% as Grade 3. Preoperative CDUS revealed
a median venous diameter of 3.00 mm (IQR: 1.30) at rest and
3.60 mm (IQR: 1.50) during the Valsalva maneuver. The median
pathological venous diameter was 3.20 mm (IQR: 0.97).

Postoperative semen analysis demonstrated overall
improvement in sperm parameters. Median progressive sperm

motility increased from 22.0% (IQR: 31.0) preoperatively
to 36.0% (IQR: 32.0) postoperatively, and median sperm
concentration increased from 4.00 (IQR: 7.80) million/mL to
8.00 (IQR: 21.80) million/mL. Sperm morphology did not show
any significant change. Based on the study definition of benefit,
an increase of at least 10% in sperm concentration and/or motility,
44 patients (80.0%) were categorized into the improved group,
while 11 patients (20.0%) showed no meaningful improvement.

Comparison between the improved and non-improved
groups revealed no significant differences in age, BMI, presence
of testicular atrophy, CDUS-measured preoperative venous
diameters, or preoperative semen parameters (all p> 0.05).
However, pathological venous diameter was significantly larger
in the improved group compared with the non-improved group
(3.30 mm vs. 2.98 mm; p = 0.026). Clinical grade distribution

Table 2. Correlation analysis between pathological venous diameter and clinical grade, preoperative resting vein diameter, and

Valsalva vein diameter

Variables Spearman’s rho 95% CI P

Clinical grade 0.307 0.037-0.535 0.023
Preoperative vein diameter (rest) 0.255 -0.019-0.494 0.060
Preoperative vein diameter (Valsalva) 0.247 -0.028-0.487 0.069

CI: confidence interval. Values shown in bold indicate statistical significance (p < 0.05).
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Table 3. Univariate and multivariate logistic regression analysis for predictors of improvement after varicocelectomy

Univariate Multivariate

Variables

OR 95% CI p OR 95% CI P
Age (years) 0.998 0.909-1.095 0.962
BMI (kg/m?) 0.893 0.704-1.133 0.352
Testicular atrophy
No Reference
Yes 0.831 0.220-3.142 0.785
Clinical grade
1 Reference
2 2.400 1.079-5.960 0.041 4.523 1.968-15.407 0.018
3 3.333 1.395-7.056 0.023 6.544 1.350-15.582 0.031
Preoperative vein diameter (rest) (mm) 0.672 0.353-1.280 0.227
Preoperative vein diameter (Valsalva) (mm) 0.658 0.350-1.235 0.192 0.715 0.197-2.592 0.609
Preoperative sperm motility percentage 0.975 0.945-1.005 0.106 0.986 0.947-1.027 0.499
Preoperative sperm concentration (million/mL) 0.925 0.867-0.986 0.018 0.928 0.862-0.999 0.048
Preoperative normal morphology percentage 0.714 0.388-1.314 0.279
Pathological vein diameter (mm) 1.384 1.065-6.751 0.039 2.149 1.115-8.562 0.049

BMI: body mass index; OR: odds ratio; CI: confidence interval. Variables with a univariate p-value <0.20 were included in the multivariate model.

Values shown in bold indicate statistical significance (p < 0.05).

also differed between the groups (p = 0.049), with Grade 3
varicocele being more frequent in the improved group and
Grade 1 more common in the non-improved group.

The correlation analysis examining the relationship between
pathological venous diameter and preoperative CDUS-
measured venous diameters at rest and during the Valsalva
maneuver, as well as clinical varicocele grade, is presented in
Table 2. Correlation analysis demonstrated that pathological
venous diameter had a significant positive correlation with
clinical grade (r = 0.307; 95% CI: 0.037-0.535; p = 0.023). In
contrast, no statistically significant correlation was observed
between pathological venous diameter and ultrasonographically
measured venous diameters, either at rest (r = 0.255; p = 0.060)
or during the Valsalva maneuver (r = 0.247; p = 0.069).

The logistic regression analysis performed to identify
independent predictors of improvement in semen parameters is
presented in Table 3. Multivariate results showed that higher
clinical grade was independently associated with a greater
likelihood of postoperative improvement (Grade 2: OR =4.523,
p=10.018; Grade 3: OR = 6.544, p =0.031). Lower preoperative
sperm concentration also predicted improvement (OR = 0.928; p
=(0.048). Additionally, pathological venous diameter emerged as
an independent predictor of postoperative benefit (OR =2.149; p
= 0.049). No significant associations were found for age, BMI,
testicular atrophy, preoperative venous diameters, motility, or
morphology.
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Discussion

In this study, we investigated the relationship between
preoperative CDUS findings, surgically excised venous
dimensions, and postoperative semen outcomes in patients
undergoing microsurgical varicocelectomy. The key finding of
our analysis is that the pathological venous diameter, rather than
the CDUS-measured vein diameter, demonstrated a significant
association with both clinical varicocele grade and postoperative
improvement in semen parameters. Although CDUS remains
a widely used diagnostic tool, its measurements showed no
significant correlation with the actual venous size determined by
pathology. Importantly, clinical grade, larger pathological venous
diameter, and lower preoperative sperm concentration emerged
as independent predictors of postoperative improvement.

Color Doppler ultrasonography is widely used as a
complementary tool in varicocele evaluation, yet previous
evidence shows that both its diagnostic performance and its
ability to predict varicocelectomy outcomes remain inconsistent.
Cocuzza et al. demonstrated that the diagnostic accuracy
of physical examination varies significantly according to
examiner experience, while CDUS provides a more objective
and standardized assessment that improves interobserver
agreement compared with physical examination alone [11].
However, Wosnitzer et al. reported that preoperative ultrasound
measurements systematically underestimate venous diameter
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relative to intraoperative findings, indicating a structural
discrepancy between sonographic appearance and true anatomic
vein size [12]. Regarding postoperative semen improvement,
Schiff et al. showed that men with a venous diameter >3
mm accompanied by Valsalva-induced reflux experienced
significantly greater gains in sperm concentration and motility
following varicocelectomy [9]. In contrast, Babai et al. found
that CDUS-detected reflux had no measurable effect on baseline
semen parameters and did not predict postoperative improvement
[14]. In the present study results also indicate that CDUS-derived
venous measurements alone do not reliably reflect the true venous
anatomy and are limited in predicting varicocelectomy success.
Instead, pathologically measured venous diameter, together with
clinical varicocele grade emerged as the parameters most closely
associated with postoperative semen improvement, suggesting
that true anatomic dilatation may better capture the reversible
pathophysiological burden of varicocele.

Because pathological venous diameter is obtained
intraoperatively and confirmed postoperatively, it cannot be
used for preoperative patient evaluation, surgical indication,
or decision-making. Therefore, its clinical utility differs
fundamentally from that of clinical varicocele grade and
preoperative CDUS parameters. Nevertheless, pathological vein
diameter appears to reflect the true anatomic severity of venous
dilatation more accurately than ultrasonographic measurements
and may be more closely associated with the reversibility of
varicocele-related testicular dysfunction. From a practical
perspective, this finding mainly informs postoperative patient
counselling, as larger excised venous diameters are associated
with a higher likelihood of meaningful improvement in semen
parameters. Indirectly, it also reinforces the importance of careful
physical examination and clinical grading over sole reliance on
CDUS-derived vein diameter in routine clinical practice.

The lack of correlation between CDUS-measured venous
diameters and pathological vein size in our study can be explained
by several technical and physiological factors known to affect
ultrasonographic assessment. Venous measurements on CDUS
are influenced by probe pressure, patient position, and dynamic
venous distension, which can lead to systematic underestimation
[12]. The finding that pathological venous diameter correlates
with postoperative semen improvement may reflect the greater
reversibility of advanced venous congestion: larger varicoceles
are associated with more pronounced testicular hyperthermia,
oxidative stress, and impaired spermatogenesis [3,15,16]. Thus,
once abnormal venous drainage is corrected surgically, men with
more severe underlying venous dilation may experience greater
functional recovery. The independent predictive value of higher
clinical grade is aligned with this interpretation, as clinical grading
reflects the degree of venous dilation and reflux. Furthermore,
the association between lower preoperative sperm concentration
and greater postoperative improvement is consistent with
prior evidence showing that men with more severely impaired
baseline semen parameters often exhibit the most measurable
postoperative gains following varicocelectomy [13].

A major strength of this study is that it directly compares
preoperative CDUS findings with pathologically measured
venous diameters, a relationship that has received limited
attention in the literature. The use of homogeneous surgical
technique performed by a single experienced microsurgeon
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minimizes procedural variability and enhances internal validity.
Additionally, the integration of imaging, clinical, pathological,
and postoperative semen parameters provides a comprehensive
assessment of factors influencing reproductive outcomes after
varicocelectomy.

However, several limitations must be acknowledged. The
retrospective design introduces inherent risks of missing data and
potential selection bias. Pathological venous measurements may
be influenced by tissue handling and formalin fixation, which
can introduce minor variations compared with in vivo anatomy.
Semen analysis results are subject to natural intra-individual
variability, and multiple ejaculates were not consistently available
for all patients. Additionally, although semen improvement was
assessed, patients’ actual fertility outcomes were not evaluated,
representing an important limitation. Furthermore, because this
was a single-center study with a relatively modest sample size,
the generalizability of the findings may be restricted. Prospective
multicenter studies with standardized intraoperative venous
measurements are needed to validate these observations and to
better define the prognostic value of actual venous morphology in
predicting postoperative reproductive outcomes.

Conclusion

In conclusion, pathological venous diameter emerged as a
significant predictor of postoperative improvement in semen
parameters, whereas CDUS-measured vein diameters showed
no meaningful correlation with either actual venous anatomy or
reproductive outcomes. Clinical grade and lower preoperative
sperm concentration were also independently associated with
greater postoperative benefit. These findings suggest that the
true structural severity of venous dilation, better reflected by
pathological measurement than by ultrasonography, may play
a more decisive role in the reversibility of varicocele-related
testicular dysfunction. Further prospective studies incorporating
standardized intraoperative measurements are warranted to
validate these results and refine prognostic assessment in men
undergoing varicocelectomy.
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Abstract

Renal angioleiomyoma is an exceptionally rare benign mesenchymal tumor, with fewer than five cases documented in the literature. Histologically,
it is composed of proliferating smooth muscle cells intersected by branching, slit-like vascular channels and typically lacks significant epithelial
components. Despite its benign nature, its morphological overlap with certain renal malignancies presents a diagnostic challenge. Notably,
renal cell carcinoma with angioleiomyoma-like stroma, a recently recognized variant of renal cell carcinoma, demonstrates a histologically and
immunohistochemically similar stromal component. Although it generally exhibits a more indolent clinical course, there have been reports of
lymph node involvement, underscoring its malignant potential. In this report, we present a case of renal angioleiomyoma and discuss the importance
of distinguishing it from its malignant counterpart. Histopathological evaluation, supplemented by immunohistochemistry, plays a vital role in
achieving a definitive diagnosis. Accurate differentiation is crucial to avoid overtreatment and to ensure appropriate clinical management. The
overall prognosis is excellent, reflecting the inherent benign nature of renal angioleiomyoma. No routine long-term surveillance is required once
a diagnosis is accurately confirmed. However, pathological overlap with renal cell carcinoma with angioleiomyoma-like stroma may necessitate
selective follow-up in cases of diagnostic ambiguity. Improved awareness of renal angioleiomyoma helps ensure correct diagnosis and prevents
confusion with malignant or other benign mesenchymal tumors that involve the kidney.

Keywords: angioleiomyoma, renal cell carcinoma with angioleiomyoma like stroma, immunohistochemistry

Ozet

Renal anjiyoleyomiyom, literatiirde besten az vakasi belgelenmis, son derece nadir goriilen iyi huylu bir mezenkimal tiimordiir. Histolojik
olarak, dallanan, yarik benzeri vaskiiler kanallarla kesisen prolifere diiz kas hiicrelerinden olusur ve tipik olarak onemli epitelyal bilesenlerden
yoksundur. lyi huylu yapisina ragmen, bazi renal malignitelerle morfolojik Grtiismesi tanisal zorluk yaratmaktadir. Ozellikle, renal hiicreli
karsinomun yeni tanimlanmis bir varyant: olan anjiyoleyomiyom benzeri stromal: renal hiicreli karsinom, histolojik ve immiinohistokimyasal
olarak benzer bir stromal bilesen gostermektedir. Genellikle daha yavas bir klinik seyir gostermesine ragmen, malign potansiyelini vurgulayan
lenf nodu tutulumu bildirilmistir. Bu raporda, bir renal anjiyoleyomiyom olgusu sunulmakta ve onu malign muadilinden ayirmanin énemini
tartismaktay1z. Immiinohistokimya ile desteklenen histopatolojik degerlendirme, kesin taniya ulasmada hayati bir rol oynamaktadir. Dogru
ayrim, asir1 tedaviden kaginmak ve uygun klinik yonetimi saglamak i¢in ¢ok dnemlidir. Genel prognoz, renal anjiyoleyomiyomun dogal iyi
huylu yapisini1 yansitacak sekilde milkemmeldir. Tan1 dogru bir sekilde dogrulandiktan sonra rutin uzun siireli gozetim gerekmez. Ancak,
anjiyoleyomiyom benzeri stromali renal hiicreli karsinom ile patolojik 6rtiisme, tan1 belirsizligi olan vakalarda secici takip gerektirebilir. Renal
anjiyoleyomiyom konusunda farkindaligin artirilmasi, dogru taniy1 saglamaya yardimer olur ve bobregi tutan malign veya diger iyi huylu
mezenkimal tiimorlerle karigikligi 6nler.

Anahtar kelimeler: anjiyoleyomiyom, anjiyoleyomiyom benzeri stromali renal hiicreli karsinom, immiinohistokimya
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Introduction

Approximately 20% of renal masses clinically suspected
to be malignant are ultimately identified as benign on final
histopathological examination following surgical resection [1].
Angioleiomyomas are benign smooth muscle tumors that most
commonly arise in the skin and subcutaneous tissue, while their
occurrence in visceral organs, including the kidney, is exceedingly
rare [2]. Despite their rarity, angioleiomyomas represent the most
common benign mesenchymal tumors of the kidney. To date,
fewer than five cases of renal angioleiomyoma have been reported
in the literature. This highlights the rarity and diagnostic challenge
posed by this entity. Herein, we report an unusual case of renal
angioleiomyoma in a young female. We emphasize the importance
of distinguishing it from its malignant mimics, particularly renal
cell carcinoma with angioleiomyoma-like stroma (RCC-AMLSY),
as well as other morphologically similar renal tumors. Accurate
diagnosis is crucial to prevent unnecessary aggressive treatment
and ensure effective patient management.

Case

A 34-year-old female presented with a two-year history of
dull, aching pain localized to the right flank. A contrast-enhanced
computed tomography (CECT) scan of the whole abdomenrevealed
a 5.2x4.6x3.8 cm heterogeneously enhancing, predominantly
exophytic mass arising from the upper pole of the right kidney,
with angiography suggestive of the presence of two renal arteries
and two renal veins on the right side (Figure 1a, 1b). Given the
radiologically confirmed solid enhancing renal mass, a preliminary
diagnosis of renal cell carcinoma (RCC) was made, and the patient
underwent robot-assisted laparoscopic right partial nephrectomy
using the Da Vinci Xi robotic system. Intraoperatively, a 6x5 cm
well-defined, irregularly lobulated, exophytic tumor measuring
approximately was identified on the posterior aspect of the upper
pole of the right kidney (Figure 1c¢, 1d). The lesion demonstrated
preserved fat planes with adjacent structures and had extensive
peritumoral neovascularization. The tumor was excised with an
adequate surgical margin, followed by renorrhaphy. The warm
ischemia time was 25 minutes, and the total operative duration
was approximately 3 hours. Estimated intraoperative blood loss
was minimal. The postoperative course was uneventful, and
the patient was discharged on postoperative day 4. On the cut
section, the tumor appeared tan to light brown, homogenous, and
lacked areas of necrosis or cystic degeneration. Histopathological
evaluation of the tumor revealed oval to spindle-shaped cells
arranged in interlacing fascicles and bundles, interspersed with
branching, slit-like blood vessels (Figure 2a, 2b). Tumor cells
exhibited mild to moderate nuclear atypia, with no evidence of
mitotic activity or necrosis (Figure 2¢). The capsular margin was
involved; however, the surgical resection margin was free of tumor
infiltration. Immunohistochemically, the tumor cells were positive
for Smooth Muscle Actin (SMA) and negative for HMB-45,
STAT6, and CD34. These findings confirmed the diagnosis of renal
angioleiomyoma (Figure 2d). Postoperative follow-up consisted
of clinical evaluation at 1 month, 6 months, and at 1 year, as a
part of individualized institutional protocol. No new symptoms or
complications were noted during follow-up. Ultrasound performed
at 1 year showed no evidence of recurrence.
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Figure 1. A,B,C,D: Cross sectional imaging & specimen

1A & 1B - Axial and Coronal sections of CECT abdomen
depicting an exophytic right renal mass arising from the upper
pole extending to the Perinephric fat (tumor demarcation
engraved by dotted lines and epicenter marked by * mark)

1C & 1D - Resected partial nephrectomy renal mass specimen
with 2-dimensional scaling measuring approximately 5x4 cm

Figure 2. A,B,C,D: Tumor histology

2A - The tumor histology depicting clear demarcation from the
adjacent unremarkable normal renal parenchyma, without any
infiltrative edges [10x Magnification, Hematoxylin and Eosin
(H&E)]

2B - The tumor is composed of interlacing fascicles of spindle
cells arranged in a whorled pattern, with numerous thin,
branching, slit-like blood vessels dispersed throughout the stroma
(10x Magnification, H&E)

2C - Higher magnification demonstrates bland spindle cell
morphology with elongated nuclei and eosinophilic cytoplasm.
No atypical mitotic figures, nuclear pleomorphism, or necrosis are
identified in 40X magnification

2D - Immunohistochemistry for Smooth Muscle Actin
demonstrating diffuse, strong cytoplasmic positivity in tumor cells,
supporting smooth muscle differentiation, with adjacent renal
tubules serving as internal negative controls (10x magnification)
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Discussion

Cross-sectional imaging is an indispensable part of the evaluation
of renal masses. However, it often lacks sufficient specificity to
reliably distinguish benign from malignant lesions, except in cases
of simple renal cysts and lipid-rich angiomyolipoma (AML) [3].
Consequently, the management of renal masses is frequently guided
by the presumed risk of RCC. The histopathological confirmation,
therefore, remains essential for establishing an accurate diagnosis
and guiding appropriate treatment planning.

Angioleiomyoma is a purely mesenchymal tumor composed
of well-differentiated smooth muscle cells and thick-walled blood
vessels of varying calibers. It most commonly occurs in the skin
as subcutaneous nodules, whereas its development within the renal
parenchyma is exceedingly rare [2]. Renal angioleiomyoma must be
carefully distinguished from its more aggressive and relatively more
common counterpart, RCC-AMLSt. Other important histological
differential diagnoses include conventional RCC, AML, renal
leiomyoma, mixed epithelial and stromal tumor, solitary fibrous
tumor, and smooth muscle—predominant or adenoma-like renal
tumors. RCC-AMLSt is a recently recognized entity within the
spectrum of renal neoplasms. Histologically, it is characterized
by a biphasic pattern, comprising areas with mixed epithelial
proliferation intermingled with a prominent smooth muscle-rich
stromal component. The epithelial component consists of elongated
neoplastic cells arranged in sweeping fascicles within a richly
vascular stroma, which often exhibits a concentric perivascular
arrangement of tumor cells. Immunohistochemically, it is typically
positive for carbonic anhydrase IX (CAIX), high molecular weight
cytokeratin, cytokeratin 7 (CK7), and CD10, while negative for
alpha-methylacyl-CoA racemase (AMACR). Notably, these tumors
lack 3p25 deletions and von Hippel-Lindau (VHL) gene alterations,
which are commonly seen in clear cell RCC [4-7].

While both entities share overlapping stromal features
and immunohistochemical profiles, the presence of epithelial
proliferation is the key distinguishing feature favoring a diagnosis of
RCC-AMLSt over a benign angioleiomyoma. Given the potential
for diagnostic confusion, careful correlation of histological patterns
with immunohistochemical and, where available, molecular findings
is crucial to avoid misdiagnosis and overtreatment. Although RCC-
AMLSt is considered less aggressive than conventional RCC,
it still carries malignant potential, making the distinction from
angioleiomyoma clinically essential.

In a study by Williamson et al. [8], 11 patients diagnosed with
RCC-AMLSt were followed for a period ranging from 26 to 58
months. All patients remained alive without evidence of residual,
recurrent, or metastatic disease. Notably, one patient presented
with a synchronous tumor in the contralateral kidney, which was
successfully resected four months later. Conversely, Verkarre et
al. reported a clinicopathological analysis of 17 patients, confirming
the neoplasm’s malignant potential through cases with lymph
node involvement [9]. The contrasting findings underscore the
diagnostic and prognostic importance of differentiating benign
angioleiomyoma from malignant RCC-AMLSt. These divergent
outcomes highlight the biological variability of RCC-AMLSt and
the necessity for long-term follow-up in affected patients.

Among other renal tumors with overlapping histologic features,
AML is an important differential diagnosis. This tumor is readily
distinguishable on imaging due to the presence of macroscopic fat,
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which appears as areas of low attenuation ranging from -15 to -20
Hounsfield units (HU) on unenhanced CT scans. Histologically,
they contain a variable mixture of smooth muscle, fat, and abnormal
blood vessels. Immunohistochemical positivity for melanocytic
markers such as HMB-45 and Melan-A further supports the
diagnosis of AML [10]. This distinction is diagnostically significant
because, unlike angioleiomyoma, they may occasionally be
associated with tuberous sclerosis complex and can demonstrate
aggressive growth or spontaneous hemorrhage.

Other rare mesenchymal tumors of the kidney, such as leiomyoma
and smooth muscle—predominant or adenoma-like renal tumors, can
also resemble angioleiomyoma. However, these entities generally
lack the characteristic thick-walled vessels seen in angioleiomyoma,
aiding in their distinction on histological grounds [11,12].

From a clinical standpoint, the differentiation between RCC,
AML, and angioleiomyoma profoundly impacts management
strategies and patient outcomes. RCC, being malignant, requires
surgical resection, either partial or radical nephrectomy, followed by
close surveillance for recurrence or metastasis. In contrast, AMLs,
depending on their size and symptomatology, can often be managed
conservatively. Small, asymptomatic AMLs are typically monitored
with serial imaging, while larger or symptomatic lesions may be
treated with selective arterial embolization or nephron-sparing
surgery to prevent hemorrhage [13]. Renal angioleiomyoma,
however, being entirely benign, does not necessitate aggressive
intervention if correctly diagnosed preoperatively. Complete local
excision is usually curative, and recurrence is exceptionally rare.
Hence, an accurate preoperative and histopathological diagnosis
is paramount to avoid unnecessary radical nephrectomy and to
preserve renal function. This distinction underscores the importance
of a multidisciplinary approach involving radiologists, urologists,
and pathologists for accurate diagnosis and individualized patient
management.

No standardized follow-up protocol currently exists for renal
angioleiomyoma. Owing to its benign biological behavior, routine
long-term surveillance is generally considered unnecessary once
the diagnosis is confirmed. However, in cases where any diagnostic
uncertainty persists, even after final histopathological evaluation,
periodic follow-up imaging may be prudent to ensure timely
detection of a potentially misclassified or coexisting malignant
component.

Despite its indolent nature, renal angioleiomyoma represents
an important histopathological diagnosis that poses a significant
diagnostic challenge due to its extreme rarity and morphological
similarity to RCC-AMLSt. To date, fewer than five cases have been
documented in the literature. [14-15]. While numerous reports of
RCC-AMLSLt exist [4-9], meaningful outcome comparisons for
benign angioleiomyoma remain limited because of the scarcity of
reported cases and the lack of long-term follow-up data in published
reports. The present case aims to contribute to the existing literature
by providing insights into postoperative outcomes, follow-up
considerations, and the clinical importance of distinguishing renal
angioleiomyoma from RCC-AMLSt. The tumor’s overlapping
similarity to RCC-AMLSt, coupled with limited familiarity among
clinicians and pathologists, underscores the need for careful
histopathological and immunohistochemical evaluation. Accurate
distinction between these entities is critical to guide appropriate
clinical management and to avoid both misclassification and
unnecessary aggressive treatment.
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Renal angioleiomyomas are extremely rare benign tumors that
closely mimic RCC-AMLS, a neoplasm with malignant potential
and comparatively poorer prognosis. Increased awareness of
renal angioleiomyoma is essential for ensuring accurate diagnosis
and for distinguishing it from both malignant and other benign
mesenchymal renal tumors. Timely recognition can prevent
overtreatment and support more tailored, conservative management
when appropriate.
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Abstract

Horseshoe kidneys (HSK) are the most prevalent congenital renal fusion anomalies. Its atypical anatomy with a high prevalence of vascular
anomalies makes the HSK a challenging target for partial nephrectomy. Various preventive measures are to be considered before engaging
in this particular surgery. In this case report, we outline our cautious surgical approach for a case of partial nephrectomy, which included an
isthmectomy for safe tumour resection.

Ozet

At nal1 bobrekler (HSK), en yaygin dogustan bobrek fiizyon anomalilerinden biridir. Atipik anatomisi ve yiiksek oranda vaskiiler anomali
gostermesi, HSK’y1 parsiyel nefrektomi igin zorlu bir hedef haline getirmektedir. Bu 6zel ameliyata baglamadan 6nce ¢esitli dnleyici tedbirler
g6z Oniinde bulundurulmalidir. Bu vaka raporunda, giivenli tiimdr rezeksiyonu i¢in isthmektomiyi de i¢eren, parsiyel nefrektomi vakasina
yonelik ihtiyatl cerrahi yaklasgimimizi 6zetliyoruz.
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Figure 1. (a) Axial view of RCC in right moiety of the horseshoe kidney on abdominal CT, (b) Coronal view of RCC in right moiety
of the horseshoe kidney on abdominal CT, highlighting its exophytic location, (¢) CT enhanced coronal view on the istmus and relation
to the tumour

Introduction Case

The horseshoe kidney (HSK) is a well-known yet The patient was referred to our hospital after a diagnostic workup
insufficiently understood renal anomaly. Although higher for chronic kidney disease. Ultrasound of the kidney showed an
incidences arise in men, families with renal anomalies or Turner irregular mass in the lower right pole. Additional contrast enhanced
Syndrome (14-20%), no clear genetic predisposition has been CT showed a lesion measuring 55x38x51mm in the lower pole of
found. General incidence is around 0.15-0.45% [1,2]. the right kidney half of a horseshoe kidney (Figure 1). The lesion

During the embryogenesis horseshoe kidneys evolve from had a heterogenous enhancement with arterial flow. It was suspect
a fusion of the kidneys, most often at the lower pole (90%), of RCC without presence of tumor thrombus, extracapsular extent,
connected by an isthmus consisting of functional parenchyma or pathologic lymphadenopathy. Further staging with CT Thorax
or fibrous tissue [1,3]. HSK could receive vascularisation from was negative. Baseline eGFR was 27 mL/min/1.73m2.
the aorta, common iliac artery, inferior and superior mesenteric Vascularization showed an abnormal constitution with
artery or sacral artery. Often multiple branches are encountered bilateral renal arteries, no isthmal branches, but with two
for both poles and separate isthmic branches [1-3]. Venous accessory arteries originating from the left common iliac artery
malformations arise most often from the inferior vena cava supplying the left pole.
(IVC), where double IVC, left IVC and pre-isthmic IVC are The procedure was started in classic left lateral decubitus,
possible [1, 2]. Ureteral duplications, alternated positions in with standard linear trocar placement. The Da Vinci Xi
combination with different calyceal positions are often seen surgical robot was used with a 30-degree lens. After colon
and could cause infections, UPJ obstruction or nephrolithiasis mobilization the kidney approached from the right upper pole.
[1]. The diagnostic pathway for these pathologies occasionally The renal hilum was dissected and secured with vessel loops.
uncovers an incidental tumour diagnosis. Tumours of the We started opening the Gerota fascia and followed the kidney
HSK are primarily renal cel carcinoma (RCC) and urothelial until we found the isthmus. After placing bulldog clamps on
carcinoma, but more rare tumours like Wilms tumour and the right renal artery, we injected ICG. Using the avascular
carcinoid tumour have higher incidences in HSK compared to border as demarcation we performed an isthmectomy using the
the general population. The risk of developing urothelial cell monopolar scissors (Figure 2). After unclamping we controlled
carcinoma in HSK is four times higher, due to recurrent urinary hemostasis and continued preparing the tumor. After reclamping
tract infections and chronic inflammation because of stone we started with an enucleation of the tumor. Internal renoraphy
formation and hydronephrosis [1]. was performed using two monocryl 3-0. Early unclamping was

Multiple treatment options exist in the management of renal performed followed by an external renoraphy using one hemo-
cell carcinoma. The gold standard for small (< 7cm) lesions in lock-bolstered vicryl 3-0. Warm ischemia time was 21 minutes.
normal shaped kidneys with chronic kidney disease remains The patient left the hospital on the second postoperative
the partial nephrectomy [4]. Robot-assisted laparoscopy is day. Kidney function 1 week after surgery remained stable
the preferred technique for performing partial nephrectomy, with an eGFR of 25 mL/min/1.73m2. The final histology report
offering comparable oncological outcomes to open or standard confirmed a clear cell renal cel carcinoma measuring 4.5cm with
laparoscopic approaches, but with a significantly lower negative surgical margins and without lymphovascular invasion.
complication rate [5]. Treatment of RCC in HSK remains to Written informed consent was obtained from the patient.
have a case-based approach, to date no guideline exists.

In this report we present the case of a robot-assisted Discussion
partial nephrectomy of a solid renal mass combined with an
isthmectomy while using indocyanine green (ICG) fluorescence This case demonstrates a cautious approach to a potential
to demarcate the isthmus. complex partial nephrectomy. Keeping in mind that horseshoe
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Figure 2. (a) Intra-operative view of the ICG coloration of the (non-) vascularised part of isthmus after right renal artery clamping.
Orange line depicts the border of vascularisation, (b) Intra-operative view after isthmectomy. Right kidney moiety lays in the upper part

of the picture

kidneys are difficult to mobilize, imposing an easy vascular
access to a renal hilum with possible malformations making a
partial nephrectomy extremely challenging. Several precautions
are to be thought of before the surgery to mitigate risks and
optimize outcomes.

Ofutmost importance stays a high-quality contrast enhanced CT
abdomen to map out the vascularisation. Vascular malformations
occur in up to 95.1% of horseshoe kidneys, which imposes a great
challenge while performing partial nephrectomy [6].

The aid of ICG-fluorescence during partial nephrectomy in
HK is only been reported twice, yet it proves to be a useful
tool [7,8]. The application of ICG gives a real-time image of
active vascularisation as ICG binds serum proteins, detected
by the Near-Infrared Fluorescence camera of the DaVinci
system [9]. Guiding the dissection on ICG could be useful to
avoid major blood loss and potential heminephrectomy. In our
case, we applied ICG to perform a preventive isthmectomy.
After clamping the right renal artery, we demarcated the
border of the right moiety and the isthmus. If major blood
loss occurred, we would have been able to safely perform a
heminephrectomy, without wasting additional time on the
isthmus, an additional benefit was the increased mobility of
the renal moiety. We performed the isthmectomy using the
monopolar scissors, as the isthmus had a small diameter and
without proximity of renal calyces, as seen on the preoperative
CT scan. In previous, mostly laparoscopic, reports various
techniques have been reported using linear staplers, bipolar
or monopolar coagulation, Ligasure or Harmonic scalpel, and
even with sutures [9-13].

Newer techniques using 3D models with infield overlay
of kidney, tumour, ureter and vascularisation are still under
development, but have the potential to improve safety on
difficult partial nephrectomies, as is the case of the horseshoe
kidney [14].

Conclusion
This report describes a safe approach to partial nephrectomy

in the horseshoe kidney. The use of ICG and performing an
isthmectomy increases vascular control and safer tumour resection.
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	_GoBack
	tw-target-text
	tw-target-text1
	tw-target-text3
	tw-target-text4
	tw-target-text5
	tw-target-text6
	tw-target-text7
	tw-target-text8
	tw-target-text9
	tw-target-text10
	tw-target-text17
	tw-target-text18
	tw-target-text19
	tw-target-text20
	tw-target-text21
	tw-target-text22
	tw-target-text23
	tw-target-text24
	tw-target-text27
	tw-target-text37
	tw-target-text29
	tw-target-text30
	tw-target-text31
	tw-target-text32
	tw-target-text33
	tw-target-text34
	tw-target-text35
	tw-target-text36
	tw-target-text38
	tw-target-text41
	tw-target-text42
	tw-target-text48
	tw-target-text44
	tw-target-text45
	tw-target-text52
	tw-target-text47
	tw-target-text46
	tw-target-text49
	tw-target-text50
	tw-target-text51
	tw-target-text53
	tw-target-text55
	tw-target-text54
	tw-target-text56
	tw-target-text57
	tw-target-text59

	13-20 Erhan Ates
	xscnxjdhlpkmmi
	xscenbq2fjvz5a
	xsci3ueypjhtq1
	xsc02cicpclqcz
	xscbyacjbpxnaf
	xscyb2yila5f0d
	xsc0jvnu0ae5ua
	xscqoptdxvxkgz
	xscbrqyx1bz0dm
	xsc3bha5so5m1g
	xschqgn5nci540
	xscsz2y1ytkqim
	xscme3b0f1kdgv

	21-26 Ali Atan
	27-32 Tugay Aksakallı
	_Hlk217662695
	_Hlk217662433
	_Hlk217663043
	_Hlk217663692
	_Hlk217663954
	_Hlk217668344

	33-38 Mehmet Sefa Altay
	39-44 Murat Şambel
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