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Objective: to assess the needs and attitudes of urologists regarding the use of technologies related to artificial
intelligence, particularly the web platform «Sechenov.Al _nephro», in the surgical treatment of patients with
renal parenchymal neoplasms.

Materials and methods: a qualitative study was conducted through in-depth interviews. A questionnaire
was developed for the interviews, including 14 categories of questions covering various aspects of the use of
artificial intelligence (Al) aimed at optimizing preoperative planning for patients with renal parenchymal
neoplasms. The study involved § urologists with extensive experience in the surgical treatment of patients
with renal parenchymal neoplasms.

Results: the survey results highlight the growing interest in the implementation of Al technologies in medical
practice.

Conclusion: in-depth interviews among urologists in Russia showed that there is a high interest in Al devel-
opments in urological practice. At the same time, successful integration of technologies requires overcoming
several obstacles, including training specialists and ensuring data security. The «Sechenov.Al_nephro»
platform has the potential to become an important tool in optimizing preoperative planning, but its success
will depend on the readiness of physicians for new technologies and support from the medical community.
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Introduction. In modern medicine, digital technologies
capable of improving diagnostics, optimizing
preoperative planning, and enhancing the quality of
patient treatment are gaining increasing importance
[1]. Digital technologies based on artificial intelligence
(Al) are currently being actively implemented in various
fields of medicine, including radiology, where machine
learning algorithms assist in interpreting medical images
[2]. This allows physicians to personalize and precisely
identify pathological changes in the various organs
and systems of the human body, thereby reducing the
likelihood of diagnostic errors. For instance, clinical
decision support systems (CDSS) based on Al help
analyze DICOM (Digital Imaging and Communications
in Medicine) data from magnetic resonance imaging
(MRI) and multispiral computed tomography (CT),
identifying minimal renal parenchymal tumors that may
be physiologically inaccessible to the human eye. This
not only accelerates diagnostics but also facilitates timely

initiation of treatment, ultimately leading to acceptable
outcomes.

Furthermore, digital technologies assist in preoperative
planning by allowing physicians to virtually model
different options for upcoming surgical interventions.
Al-based CDSS can analyze a large array of patient
data, enabling personalized surgical treatment strategies.
Additionally, virtually performing the upcoming surgical
intervention allows for the prediction of complication
risks. The implementation of such technologies in urology
opens new horizons for achieving optimal functional
and oncological outcomes in surgical treatment. For
over 15 years, staff at the Institute of Urology and
Human Reproductive Health at Sechenov University
have been using 3D modeling of pathological lesions
in patients with kidney diseases [3]. In the past three
years, Sechenov University has developed the CDSS
web platform Sechenov.Al nephro, which automatically
recreates personalized 3D models of pathological lesions
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in patients with renal parenchymal tumors based on
DICOM data from contrast-enhanced abdominal CT
using "computer vision" technology [4].

Urologists now have the capability to perform virtual
planning for upcoming surgeries in patients with renal
parenchymal tumors without the need for IT specialists
or additional programming knowledge. Despite the
positive aspects of using the Sechenov.AlI nephro web
platform, we, like any developer of a new product or
technology, faced the question of assessing the target
audience by identifying the requests, needs, and opinions
of practicing urologists regarding the possibilities
for improving and further utilizing Al-based digital
technologies. To address this question, we carried out
a qualitative analysis in the form of in-depth interviews
among urologists in Russia.

Aim. To assess the needs and attitudes of urologists
regarding the use of technologies related to Al, particularly
the Sechenov.Al nephro web platform, for the surgical
treatment of patients with renal parenchymal tumors.

Materials and methods. A qualitative study was carried
out in the form of in-depth interviews. To analyze the
needs of the target audience regarding the application of
the Sechenov.Al nephro web platform, six hypotheses
were formulated:
1.Physicians are conservative regarding the application

of new technologies, particularly in the process of

diagnosis and treatment.

2.The Sechenov.Al nephro product can be used to
support clinical decision-making in the treatment of
surgical kidney diseases and potentially other organs

(liver, pancreas, colon, stomach, lungs).

3.A price not exceeding 5,000 rubles will be the most
attractive for the majority of physicians and patients.
4.Healthcare institutions experience difficulties in using

modern digital systems for diagnosis and personalized

determination of surgical treatment tactics in cases
involving tumors (absence of an alternative tool for
diagnosis and treatment decisions).

5.The presence of three-dimensional visualization
facilitates better absorption of educational material by
students, residents, and trainees in medical universities.

6.The Sechenov.Al nephro product is currently most
relevant for application in academic medicine.

To carried out the interviews, a questionnaire was
developed, including 14 categories of questions covering
various aspects of using Al to optimize preoperative
planning in patients with renal parenchymal tumors
(figure). Eight urologists with extensive experience in
the surgical treatment of renal parenchymal tumors
participated in the study. The urologists provided detailed
responses to the formulated questionnaire.

Results. The survey among urologists revealed several
key aspects regarding the need for using Al in urological
practice.

1. Number of patients with renmal tumors. In the
respondents' institutions, between 40 to 300 patients with
renal parenchymal tumors undergo surgical treatment
annually, with a significant portion undergoing organ-
preserving surgeries (from 70% to 98%), highlighting the
importance of effective and accurate diagnostic methods
in planning surgical tactics.

2. Technological solutions and radiological diagnostics.
Most urologists utilize modern radiological diagnostic
methods, such as ultrasound (US), CT, and MRI,

emphasizing CT as the preferred method for diagnosis.
Respondent 1 noted:

— The primary choice for diagnosing pathological changes
in the kidneys in our clinic is contrast-enhanced CT and
MRI.

Some respondents mentioned low characteristics of the
equipment being used. Respondent 3 shared:

— We use US and CT. The maximum resolution is a
256-slice MDCT scanner. There are sometimes issues
with material support; sometimes the contrast agent is even
unavailable.

3. Tumor identification and 3D modeling. Respondents
shared their experiences in identifying tumors and
using modern IT-technologies, such as 3D modeling.
Conclusions about the presence of tumors are mostly
based on contrast-enhanced CT. Respondents 3 and 4
perform preoperative construction of a 3D model of the
organ for surgical planning:

— The sequence is as follows: US, then CT (including
3D modeling). Constructing a 3D model helps in planning
organ-preserving procedures.

4. Cost of methods and payment resources. Often,
studies are carried out under the compulsory medical
insurance (CMI) framework. For paid services, the cost
of performing contrast-enhanced CT starts from 7,000
rubles and higher, as noted by respondents 1, 3, 5, and 7.

5. Challenges in surgical planning. Participants do not
experience difficulties in planning surgical interventions.
However, some indicate that 3D modeling could simplify
the planning process. Respondent 2 explained:

— There are doubts: tumor, cyst, how is it located? Is it
worth proceeding with an open intervention because of this?
Sometimes the intraoperative features differ... 3D modeling
will be very helpful in this regard.

6. Demand for the method. Most urologists see potential
in the development and use of 3D modeling technology
in medicine as an auxiliary tool in choosing the optimal
surgical treatment strategy. Respondent 6 stated:

— This is a super first step; it's like Neil Armstrong walking
on the moon. For me, this project is probably the beginning
of something bigger. It's the beginning of a pool: a digital
model of the organ, a digital model of a healthy person.
A significant plus I see in this project is the reduction in
the time it takes for a surgeon to become proficient. This
significantly shortens the 'learning curve'for a surgeon to the
extent that a 'young' surgeon can be entrusted to perform an
organ-preserving procedures via laparoscopic access."

Respondent 5 emphasized:

— Currently, in the diagnosis of almost any disease, CT
takes the first place because its specificity and sensitivity
range from 98 to 100% for some disorders. I really liked
your development, Sechenov.Al nephro. If it reaches
such a level now, it would be excellent because this
technology shows where the vessels are located, which
is very important. All vessels inside the kidney can be
seen: which vessel feeds the tumor, whether superselective
ischemia can be performed or will it help with partial
nephrectomy or not. These are aspects that will significantly
expand the surgeon's preparedness for the procedures they
will perform.

7. Time costs for determining surgical tactics. Urologists
shared information about the time required to establish
a diagnosis and determine the treatment strategy. The
diagnosis is most often made immediately after reviewing
the DICOM data from the patient's CT.
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Number of Patients with Renal Tumors

How many patients with renal tumors have been registered at your institution over the past year? How many of them
underwent surgical treatment? How many received organ-preserving procedures?

Technological Solutions and Imaging Studies

What technological solutions do you use in your practice? What imaging modalities are used in your institution? Which
of them are prioritized for diagnosis and determining the surgical treatment strategy for patients with renal parenchymal
tumors?

Tumor Identification and 3D Modeling

What imaging studies do you use to diagnose renal parenchymal tumors? Do you use modern digital technologies such
as 3D modeling of the pathological lesion based on DICOM data from CT? Do you think that constructing 3D models
of the pathological pesion would help in treating patients?

4. Cost of Methods and Payment Resources

5. Difficulties in Surgical Planning

6. Demand for the Method

7. Time Expenditures for Determining Surgical Tactics
What technologies do you currently use at this stage?

8. Trust in Al for Medical Decision-Making

9. Cost of Diagnostics

acceptable for your average patient?
10. Offers for Service Testing

digital products?
11. Need for Digital Solutions for Other Organs

mining treatment strategy?
12. Willingness to Purchase the Service

13. Impact of Technology on Education

reliance on Al to perform most tasks?
14. Use of Al in Student, Resident and Trainee Education

What is the cost of contrast-enhanced MSCT in your institution? From which resource is the payment covered?

How often do you encounter difficulties in planning surgical treatment based on imaging studies? Do you think 3D
modeling can reduce the number of errors or incorrect decisions in determining the surgical approach?

Do you think using the "Sechenov.Al_nephro" web platform would be in demand in your practice? In your opinion,
what would be a reasonable cost for using the "Sechenov.Al_nephro" platform?

How much time does it usually take to determine the surgical approach for patients with renal parenchymal tumors?
To what extent do you trust Al in supporting clinical decision-making for patient treatment? Do you think the "Sechen-
ov.Al _nephro" service could assist in planning surgical treatment for patients with renal tumors?

Do you think the cost of generating a 3D model via the "Sechenov.Al_nephro" web platform at 5000 rubles would be
Have you received offers to test and subsequently purchase the "Sechenov.Al _nephro" platform or similar Al-based

In your opinion, for which organs or body systems would a digital 3D modeling solution be necessary to assist in deter-

Are you willing to purchase the "Sechenov.Al_nephro" web platform?

Do you think that modern technologies, including Al, could reduce the quality of medical education due to students'

What modern technologies, particularly Al, do you use to train students, residents, and trainee?

Figure. A scale

— Within one day, we can obtain a definitive diagnosis for
a patient with kidney tumor, shared respondent 7.

8. Trust in Al for clinical decision-making. Respondents
expressed a positive attitude towards trusting Al in
supporting clinical decision-making. Respondent 7
emphasized:

— What Al does is not just build a 3D model based
on one phase of CT; it combines all four phases into a
single three-dimensional model. When the surgeon receives
information about how the arteries, veins, and urinary tracts
look, how they intersect, and where to approach them to
minimize trauma and ensure convenience, that's the value of
modern 3D reconstruction, which is done very quickly. What
colleagues have done with Sechenov.Al nephro and the
speed at which the modeling is done is, of course, superb."”

However, most do not have practical experience using
Al in their practice. Respondent 5 shared:

— I have not yet worked with Al; it's hard to say anything.
[ assume that Al will help young specialists acquire the

necessary skills faster, which currently can only be gained
through experience.

9. Cost of diagnostics. Respondents discussed the issue
of a comfortable diagnostic cost for the average patient.
Several urologists believe that the Sechenov.Al nephro
web platform serves as an assistant to the physician. Thus,
the patient should not participate in the payment process.
However, some respondents noted that a price of 5,000
rubles could be acceptable for some patients.

10. Suggestions for testing the service. Almost all
respondents reported that they had not received proposals
for testing or purchasing similar services.

11. Need for a digital solution for other organs. Survey
participants noted that creating 3D models could be
beneficial not only in urology but also in all surgical
specialties. Respondent 7 emphasized:

— Wherever a physician provides treatment using a
scalpel, laparoscopic, or robotic manipulator, 3D modeling
is needed.
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12. Willingness to acquire the service. Most respondents
expressed a willingness to consider acquiring the
Sechenov.Al _nephro web platform for implementation
in their work, provided there are financial resources
available in their institutions.

13. Impact of technologies on education. Respondents
are confident that Al can become a useful tool in
education and will only improve the quality of education.
Respondent 5 added:

— My teachers say that for determining treatment tactics,
US and CT are sufficient. I partially agree with this, but not
entirely. The number of diagnostic errors tends to decrease
as we incorporate high-tech examination methods."

14. Use of ai in training students, residents, and trainees.
There is no information in the training courses of medical
university instructors about the use of Al in medical
practice.

Discussion. In-depth interviews are a qualitative
data collection method that allows researchers to gain
deep insights into respondents' opinions, beliefs, and
experiences. This method involves informal conversations
with the opportunity to establish close contact, ensuring
serious attention to the interview topic, including
increased sincerity in responding to questions [5]. The
goal of in-depth interviews is to create a space for
open dialogue where respondents can freely share their
thoughts and feelings. During in-depth interviews, the
interviewer typically asks questions of the respondent
without expressing their opinions regarding the discussed
topics or the participant's responses [6]. In medicine,
in-depth interviews are a powerful tool for exploring the
needs and preferences of users of medical products. They
help developers and researchers better understand the
target audience and tailor their solutions to meet the real
needs of users, both medical professionals and patients.

Our results highlight the growing interest in
implementing Al technologies in medical practice.
The hypothesis that the Sechenov.Al nephro product
can be used to support clinical decision-making in the
treatment of surgical kidney diseases and potentially
other organs and systems has been confirmed. According
to the respondents, the digital solution for reproducing a
3D model of the pathological process will be in demand
in any surgical specialty. The use of 3D modeling can
personalize the determination of surgical treatment
tactics, as confirmed by the respondents’ answers. An
analysis of publications shows that the use of CDSS
in the diagnosis and treatment of patients reduces the
number of medical errors even at the planning stage
[7,8]. For instance, according to Gusev et al. (2017),
the use of automated CDSS at the level of electronic
medical records facilitates the application of evidence-
based treatment methods, reducing the percentage of
complications, adverse outcomes, the frequency of
ineffective treatments and prevention, uninformative
imaging studies, and high-risk surgical procedures [9].
In a review article by Litvin et al. (2014), it is noted that
computer medical systems allow the surgeon to not only
verify their own forecasts and diagnostic assumptions
but also to use Al technologies in complex clinical cases,
which is especially important in conditions where the cost
of medical errors is high [8].

The discussion regarding the cost of diagnostics
and the accessibility of technologies for patients is an
important aspect that needs to be considered when

implementing new solutions. Establishing a reasonable
price can facilitate broader application of technologies.
This confirms the hypothesis that a price not exceeding
5,000 rubles for 3D modeling of a pathological lesion will
be the most attractive for the majority of physicians and
patients. Some respondents believe that patients would
be willing to pay for the construction of a 3D model of
a pathological process as a separate service, while most
assert that this method should be included in the standard
list of CMI services.

There is a lack of studies on the economic evaluation
of modern digital technologies in the diagnosis and
treatment of patients in the available domestic literature.
According to the experience of foreign authors, the data
on costs vary. For example, according to Makiyama et al.
(2023), creating a 3D-printed model requires outsourcing,
with a production time of three to four working days, and
the cost of producing one printed model ranges from 150
to 400 USD [10]. In the study by Komai et al. (2013),
the authors used commercial software Synapse Vincent
(Fuji Medical Systems, Inc., Tokyo, Japan) costing about
60,000 USD for building 3D models of pathological
lesions. However, the researchers noted that special
programming knowledge is required to work with this
program [11]. According to Tapiero et al. (2020), modern
capabilities for constructing 3D models of the kidney with
tumors, including adding virtual reality technology, are
accessible and relatively inexpensive, as the software and
headset can be used an infinite number of times, whereas
most existing technologies require 3D printing, which
is time-consuming and financially burdensome, costing
460-1,000 USD per model [12].

Modern healthcare institutions face difficulties using
contemporary digital systems to assist in interpreting
radiological imaging methods due to the low number
of CDSS medical devices available on the domestic
market. The presence of 3D modeling technology for
pathological processes in any healthcare institution will
increase the clinic's attractiveness to patients. The survey
indicated that most urologists are ready to embrace
new technologies, opening up opportunities for further
research and development in the field of Al. This could
lead to improved quality of medical care and increased
efficiency in specialists' work.

Questions regarding the impact of Al and its underlying
technologies on educational activities in healthcare
institutions, particularly in training students, residents,
and trainees, also require attention. The hypothesis
that the presence of 3D reconstructions of pathological
lesions facilitates better material retention by medical
university students has been confirmed. According to
the respondents, Sechenov.Al nephro can help young
specialists acquire the necessary professional experience
more quickly. Supporting this, the study by Komai et al.
(2013) demonstrated that creating a 3D model of an organ
tailored to each patient provides an advantage by offering
additional educational material for residents and students
[11]. In another work, Itinson et al. (2020) emphasized
that, considering the advantages and achievements in
medicine and the educational process, it is entirely
inevitable that AI will usher in a new era in medicine,
significantly improving disease diagnostics and patient
treatment methods [13]. Overall, the results of the in-
depth interviews indicate that the implementation of
Al in urological practice could be a significant step
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toward improving diagnostics and treatment. However,
for successful realization, it is necessary to consider the
opinions and needs of specialists.

Conclusions. The in-depth interview among urologists
in Russia revealed a high interest in Al developments
in urological practice. At the same time, successful
integration of technologies requires overcoming several
obstacles, including training specialists and ensuring
data security. The Sechenov.Al nephro platform has
the potential to become an important tool in optimizing
preoperative planning, but its success will depend on
physicians' readiness to adopt new technologies and
support from the medical community.
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