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Abstract

Purpose Structured reporting (SR) offers standardized radiological documentation, enhancing clarity and
reproducibility. However, its role in contrast-enhanced ultrasound (CEUS) for testicular tumors remains underexplored.
This study evaluates urologist-perceived clarity, completeness, and clinical usefulness of SR compared to free-text
reporting (FTR).

Methods and materials In this retrospective, single-center study, 65 male patients with suspected testicular tumors
underwent CEUS at LMU University Hospital. Reports were initially documented as FTRs by an experienced radiologist
and later converted into SRs using Smart Reporting software. Four board-certified urologists independently assessed
both formats using a structured questionnaire. Completeness, readability, trust, and impact on clinical decision-
making were evaluated. Statistical analysis included McNemar's test and the Wilcoxon signed-rank test, with a=0.05.

Results SRs significantly improved readability (97.3% vs. 10.0%, p <0.001) and information extraction (98.8% vs. 91.9%,
p<0.001). However, completeness (56.9% vs. 60.8%, p=0.427) and clinical decision support (85.7% vs. 84.9%, p=0.152)
were comparable. Trust in SRs was lower than in FTRs (4.92 vs. 5.22, p < 0.001), likely due to missing diagnostic
parameters and retrospective SR generation.

Conclusions SR was associated with improved reporting clarity and consistency but did not outperform FTR
in completeness or clinical decision-making. Interdisciplinary collaboration in template development and the
integration of classification systems could improve SR's diagnostic value. Future prospective, multicenter studies
should assess real-time SR implementation and its potential impact on reporting quality, communication, and
outcome-based endpoints in prospective settings.

Clinical relevance/application Structured reporting in multiparametric testicular ultrasound including CEUS
improved perceived readability and facilitated information access for referring clinicians. However, SR showed no clear

*Correspondence:
Moritz Ludwig Schnitzer
moritz.schnitzer@med.uni-muenchen.de

Full list of author information is available at the end of the article

©The Author(s) 2026. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12894-026-02159-5
http://crossmark.crossref.org/dialog/?doi=10.1186/s12894-026-02159-5&domain=pdf&date_stamp=2026-4-24

Schnitzer et al. BMC Urology (2026) 26:108

Page 2 of 10

advantage over free-text reporting regarding completeness or clinical decision-making. The lower clinician trust in SR
highlights the need for clinically tailored templates developed in interdisciplinary collaboration. The broader clinical
value of SR in testicular imaging should be confirmed in prospective real-time studies incorporating outcome-based

and workflow-related endpoints.
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Background

Testicular tumors encompass a broad spectrum of benign
and malignant neoplasms and represent the most com-
mon malignancy in young adult men [1-4]. Ultrasound is
the primary diagnostic modality, and contrast-enhanced
ultrasound (CEUS) has further improved lesion charac-
terization by providing high—temporal resolution assess-
ment of enhancement patterns and microvascularity.
CEUS has therefore become an important complemen-
tary tool, although its diagnostic performance remains
dependent on standardized contrast administration,
scanner-specific presets, and operator experience, which
can limit reproducibility across institutions [5-11].

Parallel to advances in imaging, structured reporting
(SR) has gained increasing attention as an alternative to
conventional free-text reporting (FTR). SR introduces
predefined sections, standardized terminology, and con-
sistent organization, aiming to improve clarity, com-
pleteness, and communication between radiologists and
referring clinicians. In several radiological subspecialties
including breast, prostate, thyroid, and liver imaging SR
has been associated with improved report quality, greater
inter-reader consistency, and more efficient information
retrieval for clinicians [12-18]. These systems have also
shown that structured templates can support diagnostic
decision-making by reducing ambiguity and ensuring
that key features are consistently documented.

However, the implementation of SR in routine clini-
cal practice remains variable. Reported barriers include
concerns about reduced flexibility, potential increases
in reporting time, interruptions to established work-
flows, and uncertainty regarding how rigid templates fit
into complex or atypical clinical scenarios. Successful SR
adoption therefore depends on balancing standardiza-
tion with usability and aligning template content with the
needs of referring clinicians [19, 20].

In contrast to other organ systems, testicular ultra-
sound lacks an established structured reporting
framework, despite the modality’s central role in the
assessment of scrotal pathology. Given that CEUS pro-
vides dynamic information on lesion vascularity, a struc-
tured format may help present multiparametric findings
from B-mode, Color Doppler, and CEUS in a clear and
clinically meaningful way [6, 7]. Yet the extent to which
SR improves clinical interpretability or communication in
testicular imaging has not been systematically evaluated.

This study therefore aims to compare SR and FTR for
multiparametric testicular ultrasound, including CEUS,
in terms of clarity, completeness, and clinical usefulness.
By assessing how urologists interpret, trust, and extract
information from both report formats, this analysis seeks
to determine whether structured reporting can improve
interdisciplinary communication and potentially support
more consistent diagnostic decision-making in testicular
tumor evaluation.

Methods

Study design

This single-center study analyzed the benefits of SR com-
pared to FTR based on radiological findings. Patient
selection was based on predefined inclusion and exclu-
sion criteria. The study included male patients who
underwent CEUS at LMU University Hospital between
2011 and 2021. Patient age was available for all cases
and was added as a descriptive characteristic (mean 47.1
years, range 28-90 years). The mean tumor diameter
was 13.2 mm, ranging from 4 to 38 mm. All patients pre-
sented with a suspected solid testicular tumor based on
medical history and clinical examination, which was fur-
ther evaluated through ultrasound imaging. Patients of
all age groups were included, and pre-existing conditions
were not considered exclusion criteria.

From an initial cohort of 372 patients who under-
went CEUS of the testes between 2011 and 2021, 237
examinations were excluded because the indications
were unrelated to solid testicular tumors (e.g., follow-
up examinations, infertility, trauma, or inflammation).
This resulted in 135 eligible patients with suspected
malignant testicular lesions. From this cohort, 65 cases
were randomly selected for detailed analysis. No further
patient-level exclusions were applied within this eligible
group. All CEUS examinations showing solid intrates-
ticular lesions during the study period were included,
regardless of whether the lesion was discovered due to
symptoms (e.g., swelling, pain, palpable mass) or iden-
tified incidentally during unrelated examinations. This
approach reflects the real-world diagnostic spectrum and
ensures representativeness of the cohort. The sample size
was determined based on previous studies evaluating the
implementation of SR across various clinical conditions.

This retrospective single-center study was approved
by the institutional review board (Ethics Committee,
Medical Faculty, Ludwig Maximilian University (LMU)
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Munich; 17-087; date of approval: 14 March 2017).
Informed consent was waived. All data were collected in
accordance with the principles of the Declaration of Hel-
sinki/Edinburgh 2022.

Data collection and acquisition
Image acquisition
For the morphological evaluation of testicular lesions,
conventional B-mode ultrasound and color Doppler
imaging were performed, as these are standard diagnos-
tic modalities for testicular pathology. In addition, CEUS
was utilized to further refine the diagnosis. All exami-
nations were performed using a high-frequency linear
transducer (4—18 MHz), which is standard for scrotal
imaging.

All examinations were conducted by a radiologist with
extensive clinical experience and specialized expertise in
CEUS, holding an EFSUMB Level 3 qualification.

Generation of free-text reports

All examinations were performed by a single radiologist
with extensive clinical experience. B-mode ultrasound
was used to assess lesion size, shape, and echogenicity,
while color Doppler imaging evaluated lesion vascular-
ization. CEUS was employed to visualize contrast agent
uptake within the lesion, allowing for the observation
of arterial-phase wash-in and venous-phase wash-out
dynamics.

High-end ultrasound systems equipped with CEUS
protocols were utilized for imaging, including the Sam-
sung RS80 and RS85 (Seoul, Korea) and the Philips EPIQ
7 (Seattle, WA, USA). The examinations were conducted
using a low mechanical index (<0.2). The contrast agent
used in this study was SonoVue® (Bracco, Milan, Italy).
Patients received an intravenous dose of 1.6-2.4 mL
of SonoVue’, followed by a flush of 5-10 mL of sterile
0.9% sodium chloride solution. No adverse effects were
reported during or after the examinations.

Findings were documented as free-text reports using
speech recognition software (Philips Speech Magic Build
6.1, SP1543, 7/2007, Philips Speech Recognition Sys-
tems GmbH, Vienna, Austria) and were stored in both
the patient records and the radiology information system
(PACS/RIS: Visage® Imaging, Visage 7 Enterprise Imaging
Platform, Pro Medicus Limited, Richmond, Australia).

Generation of structured reports

Structured reports were retrospectively generated based
on the free-text reports documented in the patient
records using the Smart Radiology online software
(Smart Reporting GmbH, Munich, Germany; http://w
ww.smart-reporting.com). The SRs were reconstructed
solely from the information provided in the original free-
text reports. The original ultrasound images were not
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re-evaluated during SR creation to avoid retrospective
reinterpretation and to ensure that both reporting for-
mats were based on identical source information. Smart
Reporting allows for the customization of reporting tem-
plates tailored to specific clinical applications. The tool
enables modality-specific customization of templates
and ensures consistent terminology. Its integration in this
study allowed the reconstruction of structured reports
from existing free-text documentation while maintaining
uniformity across all cases. These included lesion local-
ization, size, echogenicity, color Doppler findings, con-
trast enhancement, and tissue stiffness. The structured
report template used in this study reflects the standard
workflow in our department during the study period.
Parameters such as calcifications and vascular architec-
ture were not part of the original template and were only
added as incidental findings. Clinical information, such
as medical history or prior surgeries, could be recorded
in designated free-text fields. Additionally, suspected
diagnoses or other notable findings were documented in
these fields.

The platform incorporated predefined descriptors for
each diagnostic feature, presented as concise keywords or
short semantic phrases. The structured reporting process
was facilitated by decision trees and drop-down menus,
enabling the selection of appropriate descriptors for each
lesion. Once all relevant descriptions were chosen and
any necessary free-text information was added, Smart
Reporting automatically generated a standardized, struc-
tured report containing all essential diagnostic details
in a uniform format. An example case of a patient with
a seminoma in multiparametric ultrasound including
CEUS with a corresponding SR and a FTR can be seen in
Figs. 1,2 and 3.

Evaluation of reports

To assess the quality of the two reporting formats and
their potential impact on interdisciplinary communica-
tion between radiology and urology, SR and FTR for each
of the 65 patient cases were provided to two urologists
from the University Hospital of LMU Munich as well as
two urologists from the University Hospital Mannheim.
The reports were anonymized and randomly assigned to
the urologists for evaluation. Each of the four urologists
evaluated all 65 cases in both report formats, resulting
in a maximum of 260 ratings per category. One response
to the item on confirmation of tumor suspicion was left
unanswered, yielding 259 valid ratings for this analy-
sis. Missing items were treated as invalid according to
the predefined evaluation rules. The urologists only
received the written reports without access to the ultra-
sound images. To mitigate recall bias, all reports were
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Fig. 1 a Check-up right testis of a 51-year-old male patient in the follow up after Orchiectomy left due a Seminoma. He presented with a hypoechoic tes-
ticular lesion (yellow arrow). A high-frequency (4-18 MHz) linear probe was used for ultrasound examination. The diameter of the lesion is approximately
7 mm. b In color Doppler examination the lesion has slightly increased peripheral vessels (yellow arrow). ¢ Micro Flow Imaging (MFI) detects peripheral
slow and weak blood flow in the tumor tissue (yellow arrow). d After contrast application the lesion shows a moderate homogenous contrast uptake

(yellow arrow)

anonymized and presented to the urologists in a fully
randomized order. Because each evaluator reviewed
all 130 reports, a washout period was not required, and
paired reports were unlikely to be recognized.

To document the urologists’ assessments, a standard-
ized questionnaire was developed (Fig. 4). The question-
naire was developed based on published literature on
structured reporting, diagnostic confidence, and interdis-
ciplinary communication [21-25]. Items were adapted to
the context of testicular imaging and formulated jointly
by two radiologists and two urologists to ensure clini-
cal relevance. The draft questionnaire underwent expert
review for face validity and was pilot-tested on two urolo-
gists not participating in the main study to confirm clar-
ity and usability. Minor wording adjustments were made
accordingly. The questionnaire consisted of nine ques-
tions, which the urologists were invited to complete. A
6-point Likert scale was used to avoid a neutral midpoint

and to reduce central tendency bias. This forced-choice
format encourages respondents to indicate a direction of
preference and has been recommended in settings with
small participant numbers to enhance discriminatory
capacity.

Statistical methods

The evaluations provided by the urologists were sys-
tematically organized using the statistical software SPSS
(IBM SPSS Statistics Version 29, Armonk, New York, NY,
USA). The data were structured according to both indi-
vidual questions and the respective evaluators (“Urologist
1to4”).

Subsequently, the data were analyzed for statistical
significance using various test scenarios. The McNemar
test was applied to compare binomial data, assessing
the evaluations of the reporting formats. Additionally,
the Wilcoxon signed-rank test was employed to analyze
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Fig.2 Same patient as Figure 1. After contrast application the lesion shows a moderate homogenous contrast uptake in comparison to the surrounding
tissue (green arrows). In the Super Resolution CEUS Micro-Vascular Imaging (MVI SR) technique, tiny vessels could be depicted in higher resolution in
comparison to the conventional CEUS setting. TOA SR post-processing techniques offers significantly enhanced visualization of the microvascular archi-
tecture, including feeding vessels, and a clear and concise way to evaluate and document the peak contrast enhancement and temporal arterial filling
patterns. The lesion was confirmed as a seminomatous germ cell tumor on final histopathology. a Conventional CEUS examination shortly afterwards
Figure 1d. b Grey scale examination (low MI). ¢ Super Resolution CEUS Micro-Vascular Imaging (MVI SR) technique. d Time of Arrival Super Resolution

(TOA SR) parametric mapping

paired data by assessing deviations. This test determined
whether the SR format led to consistency, improvement,
or deterioration compared to FTR. The results were cat-
egorized into ranks (positive, equal, and negative ranks)
and statistically evaluated accordingly. The significance
level was set at a=0.05.

Results

Confirmation of tumor suspicion

The ability to confirm tumor suspicion based on CEUS
findings was reported in 88.8% of cases using the SR for-
mat and 85.7% with the FTR format (p=0.060). In 9 out
of 259 SR cases and 8 out of 259 FTR cases, the diagno-
sis remained inconclusive. Further investigations were
necessary to substantiate tumor suspicion in these cases,
including correlation with serum tumor markers, follow-
up imaging, and, depending on the clinical scenario, sur-
gical exploration with histopathological confirmation.
For this item, one response was missing, resulting in 259
valid evaluations for SRs and 259 for FTRs.

Clinical decision-making
Both report formats contributed comparably to clini-
cal decision-making. The FTR format supported

decision-making in 84.9% of cases, while the SR format
did so in 85.7% (p=0.152).

Similarly, for surgical planning, the SR format was
deemed sufficient in 61.4% of cases, compared to 63.3%
for the FTR format (p =0.249). One urologist consistently
marked all reports as insufficient for surgical planning,
citing the necessity of additional tests (e.g., serum tumor
markers). When excluding this urologist’s ratings, SR
reports were considered sufficient in 81.0% of cases and
FTR reports in 83.1% (p = 0.368).

Completeness of reports

The perceived completeness of SR reports was compara-
ble to that of FTR reports (p =0.427). SRs contained simi-
lar diagnostic details, including lesion localization, size,
echogenicity, Doppler vascularization, contrast enhance-
ment, tissue stiffness, and diagnostic suspicion. Missing
elements were reported in 10.8% of FTRs and 9.6% of
SRs.

Excluding one radiologist who consistently marked
reports as incomplete due to the absence of additional
clinical parameters (e.g., patient age, contralateral tes-
ticular size, tumor percentage in the affected testis),
completeness ratings improved: 84.1% of FTRs and
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of contrast-enhanced ultrasound and provided
written consent. A baseline (native) ultrasound
examination was performed first, followed by
contrast-enhanced imaging. Conventional B-
mode ultrasound of the right testis demonstrated
an approximately 7 mm hypoechoic
intratesticular lesion with internal
vascularization on color Doppler imaging.
Additionally, the lesion displayed increased
tissue stiffness compared to the surrounding
parenchyma on the performed shear wave
elastography. As an incidental finding, testicular
microlithiasis was present. After administration
of contrast agent, rapid enhancement of the right
testicular parenchyma was observed. The
suspicious lesion showed increased arterial
contrast enhancement with mild washout.

Assessment: The contrast-enhancement pattern
of the suspicious right intratesticular lesion is
not compatible with a hemorrhagic parenchymal
cyst. Based on the sonographic appearance, the
findings are suspicious for a seminoma.
Incidental testicular microlithiasis is also noted.

FTR SR
Report: The patient was informed about the risks | Findings

Localization: right testicle

Size: 0.7 cm

Echogenicity: hypoechoic

Color Doppler: Parenchyma isovascularized,
Color Doppler: Lesion hypervascularized
Contrast enhancement:

rapid wash-in, increased arterial enhancement of
the lesion, no delayed wash-in, mild wash-out
Parenchymal stiffness: equivalent

Lesional stiffness: increased

Incidental finding: testicular microlithiasis

Impression:
1. Suspected diagnosis: seminoma

2. Incidental finding: testicular
microlithiasis.

Fig. 3 FTRand corresponding SR for the patient case

84.6% of SRs lacked none or only one diagnostic element
(p=0.365).

Readability and structure
SRs were significantly more readable than FTRs. In 97.3%
of cases, SRs were rated as easy to read, whereas FTRs
were deemed “some effort” (69.5%) or “very time-con-
suming” (20.5%) (p <0.001).

The structured format and predefined categories in SRs
were also rated as highly effective for information extrac-
tion (98.8% vs. 91.9% for FTRs, p<0.001).

Trust in reports

Urologists reported higher trust in FTRs (mean score:
5.22+0.84) than in SRs (4.92+1.22) (p<0.001). While
85.7% of FTRs received high or full trust ratings, only
66.8% of SRs did. Notably, three SRs received no trust at
all.

Linguistic quality

The linguistic quality of SRs was slightly better than that
of FTRs (mean score: 5.18+0.93 vs. 5.07 £0.97), though
the difference was not statistically significant (p=0.089).
SRs were rated as “outstanding” in 47.5% of cases, com-
pared to 39.0% for FTRs.

Overall report quality

The overall report quality was rated slightly lower for SRs
(mean: 4.94 +1.12) than for FTRs (5.05+0.85) (p =0.065).
While SRs were rated as “outstanding” in 40.2% of cases
(vs. 31.3% for FTRs), they also had a higher proportion of
ratings <4 (33.2% vs. 19.3%).

Ratings differed between the two participating aca-
demic centers. Urologists from LMU Munich rated SRs
more favorably (5.82 and 5.63 vs. 5.55 and 5.38 for FTRs),
whereas urologists from Mannheim rated FTRs slightly
higher (4.72 and 4.55 vs. 3.97 and 4.32 for SRs). The insti-
tutional attribution is provided solely to illustrate inter-
rater variability and does not imply geographic relevance.
An overview can be seen in Table 1.

Qualitative feedback
Urologists at LMU Munich provided no additional com-
ments. In contrast, those from Mannheim University
Hospital noted the absence of key parameters in both
report formats, including patient age, clinical history, tes-
ticular volume, tumor percentage within the testis, and
whether a prosthesis was considered. One urologist criti-
cized the reliance on imaging alone for surgical decision-
making, advocating for additional biomarker assessment.
One urologist suggested that future structured
reports could incorporate a standardized risk-stratifi-
cation approach (e.g., a BI-RADS/TI-RADS-like clas-
sification) including a defined lexicon and an explicit
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Questionnaire for report evaluation

1. Does the report answer the key question of the referring physician?
* Yes
* No
* Further consultation needed

2. Is the given information adequate to support decision making and
diagnostic work-up regarding surgery versus conservative therapy?

* Yes

* No

* Further consultation needed

3. Is the given information helpful for surgical planning?
+ Adequate
+ Inadequate
« Further consultation needed

4. Are there missing key features?
Localization

Size

Echogenicity

Doppler vascularization
Contrast enhancement

Lesional stiffness

Suspected diagnosis

Others

.

“ e e s s e o

5. How was the effort for information extraction?
« Easy
+ Some effort
+ Time-consuming

6. Are the categories in the report helpful for information extraction?
* Yes
« No
7. Do you have trust in the given information? (1 = no trust; 6 = full trust)
1 2 3 4 5 6

8. How is the linguistic quality of the report? (1 = insufficient; 6 = excellent)
1 2 3 4 5 6

9. How is the overall quality of the report? (1 = insufficient; 6 = excellent)
1 2 3 4 5 6

Fig. 4 Questionnaire for the evaluation of FTR and SR evaluated by four
board-certified urologists

Table 1 Rater-stratified scores for overall report quality (Likert
1-6): Mean ratings, standard deviations, and ranges for each of
the four urologists are shown separately for FTR and SR. The table
illustrates inter-rater variability as well as the consistent tendency
of LMU raters to assign higher quality scores compared with
raters from Mannheim

Rater Format n Mean SD Range

(min

- max)
Urologist 1 (LMU) SR 65 582 0464 4-6
Urologist 1 (LMU) FTR 65 555 0587 4-6
Urologist 2 (LMU) SR 65 5.63 0627 3-6
Urologist 2 (LMU) FTR 65 538 0.860 2-6
Urologist 3 (Mannheim) SR 64 397 0642 2-5
Urologist 3 (Mannheim) FTR 64 472 0603 3-6
Urologist 4 (Mannheim) SR 65 432 1213 1-6
Urologist 4 (Mannheim) FTR 65 455 0848 2-6
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Table 2 Questionnaire results. Values are percentages of
affirmative responses unless stated otherwise; Likert-scale items
are reported as mean+SD

Question FTR SR p

Does the report answer the  85.7% 88.8% 0.060

key question of the refer-

ring physician?

Is the given information 84.9% 85.7% 0.152

adequate to support

decision making and diag-

nostic workup regarding

surgery versus conservative

therapy?

Is the given informa- 63.3% 61.4% 0.249

tion helpful for surgical

planning?

Are there missing key 10.8% 9.6% 0427

features?

How was the effort for 69.5% (“some ef- 97.3% <0.001

information extraction? fort"), 20.5% (“very  (easy to
time-consuming’)  read)

Are the categories in the 91.9% 98.8% <0.001

report helpful for informa-

tion extraction?

Do you have trust in the 522+0.84 492+122 <0.001

given information?

How is the linguistic quality 5.07+0.97 518+093 0.089

of the report?

How is the overall quality ~ 5.05+0.85 494+1.12 0.065

of the report?

malignancy-suspicion scale. A summarized overview of
all questions can be seen in Table 2.

Discussion

The findings of this study indicate that SRs were per-
ceived as notably clearer and easier to read than tradi-
tional FTRs. Urologists rated 97.3% of SRs as easy to
read, compared with only 10.0% of FTRs, and informa-
tion extraction was significantly more efficient in the
structured format (p<0.001). Despite these advantages,
SRs and FTRs performed similarly with respect to key
clinical endpoints. Confirmation of a suspected tes-
ticular tumor was possible in 88.8% of SRs and 85.7%
of FTIRs, a difference that did not reach statistical sig-
nificance (p=0.060). Clinical decision-making was sup-
ported in 85.7% (SR) and 84.9% (FTR) of cases (p=0.152),
and surgical planning in 61.4% and 63.3%, respectively
(p=0.249). Completeness ratings were also compara-
ble (56.9% SR vs. 60.8% FTR). Trust in the reports was
slightly higher for FTRs (mean 5.22) than for SRs (mean
4.92, p<0.001), an expected finding given that SRs were
reconstructed retrospectively and therefore restricted to
parameters consistently documented in the original free-
text reports. The observed disparity between the mark-
edly improved readability of SRs and their slightly lower
trust ratings is closely related to this methodological
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constraint. Because SRs were generated exclusively from
diagnostic elements reliably present in the original FTRs,
the resulting template was necessarily concise and could
not incorporate semiological features that were incon-
sistently documented, such as calcifications or detailed
vascular architecture. This perceived diagnostic brevity,
despite both formats containing identical clinical infor-
mation, likely contributed to reduced confidence among
some evaluators. These findings underscore that achiev-
ing higher diagnostic trust requires prospectively devel-
oped templates that capture a broader and clinically
comprehensive set of parameters.

These results are consistent with evidence from other
radiological subspecialties, where structured report-
ing systems such as BI-RADS, PI-RADS, LI-RADS, and
TI-RADS have demonstrated clear advantages in clarity,
standardization, and report completeness [18, 21, 26—
29]. It should be emphasized that the SR template evalu-
ated in this study was not designed as a risk-stratification
framework comparable to TI-RADS or other ‘RADS’ sys-
tems. In particular, it does not provide a dedicated lexi-
con or an explicit malignancy-suspicion score; rather, it
structures the documentation and presentation of multi-
parametric ultrasound findings. Developing a consensus-
based lexicon and suspicion scale for testicular lesions
remains an important objective for future prospective
work. At the same time, these systems have highlighted
challenges associated with template rigidity, increased
reporting time, and the need for continuous interdis-
ciplinary refinement [22-25, 30-32]. Similar dynam-
ics appear relevant in testicular imaging: the structured
format in our study provided improved organization
and language consistency, but its diagnostic value was
ultimately limited by the content available in the origi-
nal free-text documentation. Because the SRs were cre-
ated retrospectively, they could include only parameters
that were reliably present in every FTR. Features such
as calcifications, vascular architecture, or detailed mor-
phologic descriptors were not documented consistently
enough to be incorporated. This constraint likely contrib-
uted to the somewhat lower trust ratings for SRs, as the
template inevitably appeared more concise and poten-
tially less comprehensive, even though diagnostic content
between SR and FTR was identical.

Despite these constraints, the urologists’ evaluations
indicate that SR primarily improves the clarity and orga-
nization of radiological information. The structured pre-
sentation may facilitate orientation within the report and
reduce ambiguity in interdisciplinary communication.
Because reporting or reading times were not measured,
conclusions regarding workflow efficiency cannot be
drawn. These findings therefore suggest a communicative
rather than outcome-related advantage of SR in the pres-
ent reader-study setting.
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Several limitations must be considered. The ret-
rospective design limited the analysis to parameters
documented in routine care, and image data were not
re-evaluated during SR reconstruction to avoid ret-
rospective reinterpretation. Some clinically relevant
descriptors were inconsistently available in the original
reports, which restricted the diagnostic breadth of the
SR template. Although lesion size was documented for all
cases, the study was not designed or powered to examine
whether lesion dimensions influenced urologists’ inter-
pretations or confidence, and no subgroup analyses were
conducted. Efficiency metrics such as reporting time or
time-to-information were not collected and should be
incorporated into future work. Differences in evaluations
between centers also suggest that institutional expecta-
tions and reporting cultures influence how SRs are per-
ceived. Finally, the study relied on subjective assessments
from four urologists, which may limit the generalizabil-
ity of the findings. Importantly, although SR improved
perceived readability and information extraction, the
primary clinically oriented endpoints (confirmation of
tumor suspicion, clinical decision-making, and surgical
planning) were comparable between SR and FTR.

In conclusion, structured reporting may contribute to
clearer and more consistent communication in testicular
ultrasound, although its broader clinical impact remains
to be demonstrated prospectively.

Conclusions

In this reader study, structured reporting was associated
with improved perceived readability and facilitated infor-
mation extraction compared with free-text reporting,
whereas clinically oriented endpoints such as confirma-
tion of tumor suspicion, clinical decision-making, and
surgical planning remained comparable between both
formats. These results indicate that the primary benefit
of structured reporting lies in clearer presentation and
communication of imaging findings rather than measur-
able changes in clinical decision processes. Prospective
studies incorporating standardized lexicons, risk-stratifi-
cation elements, and objective workflow metrics are war-
ranted before structured reporting can be considered for
routine implementation in testicular ultrasound.
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