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Abstract

Telemedicine refers to the process of utilizing communication technologies to exchange disease information, perform sur-
gery and educate care providers remotely, breaking through the distance limit and promoting the health of individuals and
communities. The fifth-generation (5G) technology and the COVID-19 pandemic have greatly boosted studies on the appli-
cation of telemedicine in urology. In this study, we conduct a comprehensive overview of the knowledge structure and
research hotspots of telemedicine in urology through bibliometrics. We searched publications related to telemedicine in
urology from 2004 to 2024 on the Web of Science Core Collection (WoSCC) database. VOSviewer, CiteSpace and R package
“bibliometrix” were employed in this bibliometric analysis. A total of 1,357 articles from 97 countries and 2,628 institutions
were included. The number of annual publications on telemedicine in urology witnessed a steady increase in the last two
decades. Duke University was the top research institution. Urology was the most popular journal, and Journal of Medical
Internet Research was the most co-cited journal. Clarissa Diamantidis and Chad Ellimoottil published the most papers,
and Boyd Viers was co-cited most frequently. Effectiveness evaluation of telemonitoring, cost-benefit analysis of teleconsul-
tation and exploration of telesurgery are three main research hotspots. As the first bibliometric analysis of research on tele-
medicine in urology, this study reviews research progress and highlights frontiers and trending topics, offering valuable
insights for future studies.
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Firstly proposed by Thomas Bird in the 1970s, the
concept of telemedicine received significant attention
from the medical community.3 In the United States, the
success of the Space Technology Applied to Rural

Introduction

In an era when the increasing cost of health care and the
inequality of access to medical resources call for a more
efficient care delivery model, one promising initiative has
been telemedicine. Telemedicine refers to the process of util-
izing telecommunications technologies to share medical
knowledge, exchange disease information, and even perform
operational practice, which breaks through the distance limit
and advances the health of individuals and their communities."
Traditional telemedicine mainly encompasses three sub-
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categories: (1) telemonitoring, involving doctors monitoring
the physiological index and physical symptoms of patients,
as well as managing their health status; (2) telesurgery, allow-
ing surgeons to perform operations by controlling surgical
robot located at a distance from operating theater;” (3) tele-
mentoring, focusing on guidance and consultation between
remote specialists and local doctors or students.
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Papago Advanced Health Care (STARPHAC) project
marked a breakthrough in telemedicine adoption and
prompted its development in the following years.* Over
the next two decades, with the advancement of communica-
tion technologies, the adoption of telemedicine across the
globe grew exponentially. In 2001, Jacques Marescaux in
New York performed the first remote laparoscopic chole-
cystectomy on a patient in Strasbourg, verifying the feasi-
bility of telesurgery.” However, the lack of official
regulations, the expensive cost and the limitation of
network systems impeded the practice and popularization
of telemedicine in the last two decades. Until recent
years, with the integration of new technologies, such as
the fifth-generation (5G) internet,® and in response to the
coronavirus disease (COVID-19) pandemic, the modern
development of telemedicine has greatly boosted.” More
subsets of telemedicine were developed, such as telether-
apy, telepharmacy and telepathology, and assessments on
their implementation and outcomes were conducted.® '
To date, telemedicine has been used in a wide array of
medical fields, especially in urology due to three advan-
tages. First, the diagnosis of urological diseases relies
more on the assessment of imaging data. Differences in
experience exert no obvious effect on the result of uro-
logical physical examinations, which compensates for the
inability of experts in remote locations to conduct physical
examinations in person. Second, the anatomical positions of
urinary system organs are relatively fixed, making remote
surgery less challenging compared to surgeries on organs
with greater variability. Third and most critically, urology
has led the way in the development of telerobotic
surgery.'' In 1995, Intuitive Surgical was founded and
introduced the first da Vinci robotic surgical system to the
market in 1999.'% In 2001, the first cases of robot-assisted
radical prostatectomy were performed in Europe. In 2005,
Vattikuti Institute completed 2005 robotic prostatectomies,
symbolizing the largest single experience of robotic surgery
internationally, catapulting urology into the premier surgi-
cal robotic specialty.'® Since then, robotic systems have
been widely used in urology and are best versed in
surgery of the kidney, prostate and bladder.'*
Bibliometrics is a systematic examination method that
uses statistical, data mining and visualization techniques
to quantitatively analyze scientific literature. It aimed at
identifying patterns, trends and impact within a particular
field.'>!'® Specifically, the evaluation comprises informa-
tion about authors, countries, journals, institutions, refer-
ences and keywords. Compared to traditional systematic
reviews, bibliometric analysis offers distinct advantages,
such as providing a broad quantitative overview of research
trends and impacts and enabling the identification of emer-
ging fields and influential studies with greater effi-
ciency.'”'® By applying bibliometrics to analyze the
research progress of medical issues, valuable reference
information can be provided to clinicians to guide clinical

practice and improve treatment protocols. Additionally,
this analytical approach contributes to facilitating academic
exchanges, enhancing patient education levels and driving
continuous development and innovation.'® Bibliometric
tools, such as CiteSpace, VOSviewer, and R package “bib-
liometrix,” are commonly utilized to visualize the results,?
offering a dynamic and comprehensive view of research
patterns and connections.

Existing research in the past two decades has drawn contra-
dictory conclusions on the effect of telemedicine in urology.
Technology advancement also altered the challenges and lim-
itations of telemedicine over time. Furthermore, bibliometric
research on telemedicine associated with urology remained
empty. Therefore, this study performed a bibliometric analysis
of existing publications, leveraging its advantages over trad-
itional reviews to provide possible explanations for the incon-
sistent outcomes and serving as a reference study for future
studies to validate the effect of telemedicine.

Methods

Data collection

We conducted a literature search using the Web of Science
Core Collection (WoSCC) database (https:/www.webofscience.
com/wos/woscc/basic-search) on 17 July, 2024. The search
terms consisted of two parts: the first part focused on telemedi-
cine with terms, such as “telemedicine”, “telehealth” and
“telecommunication”; the second part encompassed
terms associated with urologic non-tumorous diseases
and neoplastic diseases, including kidney cancer, bladder
cancer and prostate cancer. The detailed search terms are
listed in the Supplemental Material. Publication years
were limited from 1 January, 2004 to 17 July, 2024. The
type of documents was set to “article” and “review
article.” Documentations in non-English were excluded.
The detailed flowchart is provided in Figure 1.

Data analysis

Microsoft Office Excel 2019 was used to conduct data ana-
lysis and to visualize the annual number of publications.
VOSviewer (version 1.6.20) can extract information from
literature and explore relationships among relevant aca-
demic fields.?' In our study, VOSviewer was utilized to
investigate networks for country, institution, journal,
author and keyword analysis. CiteSpace (version 6.2.R7)
was used to construct a dual-map overlay of journals and
to analyze references with citation bursts. The R package
“bibliometrix” (version 4.0.0) (https:/www.bibliometrix.
org) was applied for a global distribution network of publi-
cations and trend topic analysis.** The quartile and impact
factor of the journal were obtained from Journal Citation
Reports 2023.
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1711 studies identified from Web of
Science Core Collection

Excluded 46 studies, publicated in 2003 (9),
2002 (4), 2001 (9), 2000 (4), 1999 (9), 1998 (6),

1665 studies identified

1997 (5).

Excluded 57 non-English studies, including
Spanish (19), German (27), French (9), Turkish

(1), and Thai (1).

1608 studies identified

Excluded 251 studies, including Early Access
(17), Meeting Abstract (101), Editorial Material
(66), Proceeding Paper (83), Letter (9), Book

Chapters (5), News Item (2), Correction (2) and
Meeting (1).

1357 studies identified,
including 1128 articles and 229 reviews

Visualization and Analysis by Microsoft Office
Excel 2019, CiteSpace, VOSviewer and R
package “bibliometrix”.

Figure 1. Publications screening flowchart.

Results

Quantitative analysis of publications

The number of publications over a period can reflect the
research speed and trend in a field. A total of 1,357
studies from 1 January, 2004 to 17 July, 2024 were
included. The whole period can be divided into three
periods shown in Figure 2. Few studies focused on tele-
medicine in urology in Period I with an average annual pub-
lication number of less than eight, representing that it has
garnered a novel beginning. From 2011 to 2019, the
number witnessed a gentle, but steady growth. In 2020,
the number spiked almost twice, indicating a high interest
in this field. In Period III, the number of publications has
remained constant around 200 from 2020 to 2023, with
93 publications in the past 7 months in 2024, demonstrating
a burgeoning attention on telemedicine in urology.

Countries and institutions

These publications originated from 97 countries and 2,628
institutions. The largest number of publications was from
the United States, the United Kingdom and China, account-
ing for 44.4%, 10.8%, and 9.2% of the total counts, respect-
ively (Table 1). The combined number of publications from
the United States and the United Kingdom accounted for more
than half of the total (55.2%). A connection network was
visualized in Figure 3(A) based on literature from 46 coun-
tries, with a minimum number of five documents. The
United States displayed a close relationship with most
countries such as Germany, Canada, China and the United
Kingdom. Notably, Ireland only collaborated with the

United States. The average publication year of the United
States, the United Kingdom, Germany and other European
countries has fallen between 2019 and 2020, while many
Asian countries, such as China, Malaysia, and India have
not conducted concentrated studies until 2021 or even 2022.

The top 10 institutions are distributed in three countries,
with six of them located in the United States. Duke
University (n=39, 2.9%), University of Washington (n =33,
2.4%), University of Toronto (n=33, 2.4%) and University
of Michigan (n=33, 2.4%) ranked top 4. Subsequently, we
selected 174 institutions based on the minimum number
of publications equal to five and constructed a collaborative
network (Figure 3(B)).

Journals and co-cited journals

Relevant publications were published in 556 journals.
Urology (n=41, 3.0%) published the most papers, fol-
lowed by Journal of Medical Internet Research (n=28,
2.1%) and BMJ Open (n=26, 1.9%) (Table 2). The
journal with the highest impact factor was American
Journal of Kidney Diseases (IF=9.4). 12 journals were
categorized in Q1 and Q2, while the left three journals
were not included in the latest JCR journal citation report.
Subsequently, we mapped the network of 60 journals
based on the minimum number of publications equal to
5 (Figure 4(A)). Intriguingly, several journals in the
yellow and red clusters were related to kidney disease,
such as Journal of Renal Nutrition, Kidney Medicine and
American Journal of Kidney Diseases, etc.

The right part of Table 2 displayed the top 15 co-cited jour-
nals. Two journals were co-cited more than 800 times. Journal
of Medical Internet Research (co-citation = 914) was the most
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Figure 2. Annual number of publications on telemedicine in urology.

Table 1. Top 10 countries and institutions on research of telemedicine in urology.

1 United States (North America) 603(44.4%)
2 United Kingdom (Europe) 147(10.8%)
3 China (Asia) 125(9.2%)
A Australia (Oceania) 112(8.3%)
5 Canada (North America) 105(7.7%)
6 Italy (Europe) 79(5.8%)
7 Germany (Europe) 62(4.6%)
8 India (Asia) 60(4.4%)
9 Netherlands (Europe) 57(4.2%)
10 Spain (Europe) 50(3.7%)

co-cited journal, followed by American Journal of Kidney
Disease (co-citation=803) and Journal of Urology
(co-citation =785). The impact factor of Lancet was the
highest (IF=98.4), followed by New England Journal of
Medicine (IF=96.2) and JAMA-Journal of the American
Medical Association (IF=63.1). Journals with a minimum

Duke University (United States) 39(2.9%)
University of Washington (United States) 33(2.4%)
University of Toronto (Canada) 33(2.4%)
University of Michigan (United States) 33(2.4%)
University of California, San Francisco (United States) 30(2.2%)
The University of Sydney (Australia) 27(2.0%)
The University of Queensland (Australia) 25(1.8%)
University of Melbourne (Australia) 24(1.8%)
Mayo Clinic (United States) 23(1.8%)
Northwestern University (United States) 23(1.7%)

co-citation equal to 20 were filtered to map the co-citation
network (Figure 4(B)). The size of the visualization circle is
determined by the strength of the journal’s connections with
others. Diabetes Care had positive co-citation relationships
with the abovementioned three high-IF journals as well as
the largest link strength with other journals.
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Figure 3. The visualization of countries (a) and institutions (b) on research of telemedicine in urology
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Table 2. Top 15 journals and co-cited journals on research of telemedicine in urology.

1 Urology 41(3.0%) 2.1 Q2
2 Journal of Medical Internet Research  28(2.1%) 5.8 Q1
3 BM) Open 26(1.9%) 2.4 Q1
(A Urology Practice 25(1.8%) 0.8 NA
5 Telemedicine and E-health 24(1.8%) 2.8 Q2
6 JMIR Mhealth and Uhealth 22(1.6%) 5.4 Q1
7 BMC Nephrology 19(1.4%) 2.2 Q2
8 PLoS One 18(1.3%) 2.9 Q1
9 Journal of Telemedicine and 17(1.3%) 3.5 Q1
Telecare
10 Canadian Journal of Kidney Health ~ 15(1.1%) 1.6 NA
and Disease
11 Journal of Urology 14(1.0%) 5.9 Q1
12 Sensors and Actuators B-Chemical  14(1.0%) 8.0 Q1
13 World Journal of Urology 14(1.0%) 2.8 Q2
14 JMIR Research Protocols 13(1.0%) 1.4 NA
15 American Journal of Kidney Diseases  12(0.9%) 9.4 Q1

The dual-map overlay mapped out the intricate web of
citation relationships between journals and co-cited jour-
nals, displaying citing journals on the left side and cited
journals on the other side. In Figure 5, research in Health/
Nursing/Medicine journals was frequently cited by
Medicine/Medical/Clinical journals.

Authors and co-cited authors

More than 8,093 authors had participated in the research
on telemedicine in urology. Both Clarissa Diamantidis
and Chad Ellimoottil had published 11 papers, followed
by Katrina Campbell and Jaimon Kelly with 10 papers per
capita (Table 3). We built a collaborative network based on
the minimum papers of five (Figure 6(A)). Strong collabora-
tions among several groups were observed. For example,
Katrina Campbell, Jaimon Kelly and Allison Tong had close
cooperation with each other in the orange cluster.

Among the 33,043 co-cited authors, five authors were co-
cited more than 65 times (Table 3). The most co-cited author

Journal of Medical Internet Research 914 5.8 Q1
American Journal of Kidney Disease 803 9.4 Q1
Journal of Urology 785 59 Q1
European Urology 752 253 Q1
Urology 698 21 Q2
The New England Journal of Medicine 694 96.2 Q1
JAMA-Journal of the American Medical ~ 598 63.1 Q1
Association
Lancet 591 98.4 Q1
Kidney International 559 1.8 Q1
Journal of Telemedicine and Telecare 555 3.5 Q1
PLoS One 520 29 Q1
Clinical Journal of the American Society 505 85 Q1
of Nephrology
Diabetes Care 456 1.8 Q1
Journal of Clinical Oncology 1426 421 Q1
BJU International 395 3.7 QU

was Boyd Viers (n=77), followed by the World Health
Organization (n=77). Authors with minimum co-citations
equal to 20 were filtered to map the co-citation network
(Figure 6(B)). Similarly, active collaborations of several
groups were observed among co-cited authors, such as Boyd
Viers, Stephanie Chu and Chandy Ellimoottil in the blue cluster.

Co-cited references

Co-cited references analysis indicates that two references are
cited in the reference list of a third article. As depicted in
Table 4, the top two co-cited references were both from
European Urology, with citations of 55 and 48. We selected
references with a minimum co-citation of 20 for constructing
the co-citation network (Figure 7). “Viers Br, 2015, Eur Urol”
showed active co-cited relationships with “Chu S, 2015,
Urology,” and “Ellimoottil C, 2016, Urology,” etc., consistent
with the bibliometric mapping relationship of the co-citation
authors.
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Table 3. Top 10 authors and co-cited authors on research of
telemedicine in urology.

1 Clarissa 11 Boyd Viers 77
Diamantidis
2 Chad 11 World Health 77
Ellimoottil Organization
3 Katrina 10 Susie Lew 67
Campbell
4 Jaimon Kelly 10 Clarissa 66
Diamantidis
5 Frank Penedo 9 Andrew Levey 66
6 Aminu Bello 8 Adam Gadzinski 53
7 Hayden 8 Allison Tong 52
Bosworth
8 Susie Lew 8 Gunther 50
Eysenbach

9 Allison Tong 7 Katharina Boehm 48

Chad Ellimoottil 48
Mani Menon

10 Ann Bonner 7

References with citation bursts

References with citation bursts refer to references that experi-
ence a surge in citations over a specified timeframe. A total of
25 references with strong citation bursts were identified by
CiteSpace and sorted in chronological order of the beginning

year of citation bursts (Figure 8). The burst strength ranged
from 4.05 to 8.00, and endurance strength was from 2 to 4
years. The reference with the strongest citation burst
(strength =8.00) was titled “Telemedicine Online Visits in
Urology During the COVID-19 Pandemic-Potential, Risk
Factors, and Patients’ Perspective,”23 authored by Katharina
Boehm et al., with citation burst from 2017 to 2019. The ref-
erence with the second strongest citation burst (strength =
7.53) was titled “Health information technology (IT) to
improve the care of patients with chronic kidney disease
(CKD),”24 authored by Clarissa Diamantidis et al., with cit-
ation burst from 2017 to 2019. Table 5 summarizes the
main research contents of the 25 references.

Hotspots and frontiers

As displayed in Table 6, we tended to divide author keywords
into mainly two categories: disease-related keywords and
telemedicine-related keywords. Keywords concerning
kidney diseases, such as chronic kidney disease (occurrence
=135), dialysis (occurrence =41), diabetic kidney disease
(occurrence = 34), nephrology (occurrence =21) and kidney
transplantation (occurrence =20), had received a relatively
high total occurrence, followed by prostate cancer (occur-
rence=121). Telemedicine-related keywords comprised
e-health (occurrence = 108), m-health (occurrence = 99), tele-
surgery (occurrence =20), etc. Other high-frequency key-
words included COVID-19 (occurrence=135) and
randomized controlled study (occurrence = 25).

We filtered the top 49 author keywords with a minimum
occurrence number of 13 and performed cluster analysis
(Figure 9(A)). We obtained five clusters in red, purple, blue,
green and yellow, representing the main research directions.

Trend topic analysis (Figure 9(B)) showed that in Period
I (2004-2010), research probably focused on the initial
attempt of virtual reality technology on urological surgery
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Table &. Top 10 co-cited references on research of telemedicine in urology.

1 Viers BR, 2015, Eur Urol, V68, A randomized controlled trial found equivalent efficiency, similar satisfaction, but 55
P729* significantly reduced patient costs for video visit technology compared to
traditional office visits following radical prostatectomy.
2 Boehm K, 2020, Eur Urol, V78, A review discussed the potential, risk factors and patients’ perspective of 48
P16° telemedicine online visits in urology during the COVID-19 pandemic.
3 Chu'S, 2015, Urology, V86, P255° A retrospective chart review examined care delivered through urology L5
telemedicine clinics over a 6-month period.
(A Novara G, 2020, Eur Urol, V78, A systematic review of the literature evaluated the potential of telemedicine during 38
P786" and after the COVID-19 pandemic.
5 Ishani A, 2016, Am ] Kidney Dis, A randomized controlled trial proposed that there was no statistically significant 34
V68, Pu1® evidence of superiority of telehealth by an interprofessional team on health
outcomes compared to usual care in chronic kidney disease patients.
6 Gallar P, 2007, ) Telemed A 2-year experience proposed that home telemedicine appeared to be clinically 31
Telecare, V13, P288° useful in the long-term follow-up of stable patients undergoing peritoneal
dialysis, and the costs and savings also seemed to be encouraging.
7 Ellimoottil C, 2016, Urology, V94, A review discussed the application and prospect of televisits and teleconsultations 30
P10’ in urology.

8 Tong A, 2007, Int | Qual Health C,

An introduction of consolidated criteria for reporting qualitative research (COREQ), 30

V19, P349° a 32-item checklist for interviews and focus groups, including three domains: (i)
research team and reflexivity, (ii) study design and (iii) data analysis and
reporting

9 Moher D, 2010, Int | Surg, V8, Preferred reporting items for systematic reviews and meta-analyses: the PRISMA 29

P336° statement

10 Hollander Je, 2020, New Engl ]  An introduction of telemedicine for COVID-19 28

Med, V382, P1679*°

including nephrectomy and laparoscopic radical prostatec-
tomy. From 2011 to 2019 (Period II), teleconsultation by
online connection witnessed a high trend. Over the recent
years (2020-2024), topics related to chronic disease man-
agement, including quality of life, chronic kidney disease
and prevention had frequently appeared.

Discussion

General information

The number of publications exhibited an overall growth
trend. From 2004 to 2010, research in this field was still
in its infancy. As technological infrastructure evolves,
studies on telemedicine in urology had a steady rise from
2011 to 2019. The number of publications in 2017 had a
50% growth from last year, which may be attributed to
the rise of 5G technology in 2016, when Qualcomm

announced the first 5G modem, while Huawei (China)
and DOCOMO (Japan) declared the first large-scale trial
of 5G network worldwide. Subsequently, two factors may
account for the dramatic increase from 2019 to 2020. One
is the utilization of 5G technology for commercial pur-
poses, offering more reliable and faster connections and
providing technological possibilities for the advancement
of telemedicine. Its transmission capacity of up to 10 giga-
bits per second (Gbps) especially enables growth in high-
quality remote training, offering patients the option of
being treated remotely by experts. The other is the outbreak
of the COVID-19 pandemic, leading to numerous precau-
tions, including social isolation, quarantine policies and
lockdown limitations.>> In this case, telemedicine, which
emphasizes on non-contact patient care, allows providing
healthcare remotely and has emerged as an indispensable
choice. As COVID-19 subsides, the interest of urologists
seems to be shifting toward telesurgery, particularly fueled
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Figure 7. The visualization of co-cited references on research of telemedicine in urology.
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Figure 8. Top 25 references with strong citation bursts. The red bar indicates high citations in that year.
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Table 5. Main research contents of the 25 references with strong citations bursts.

1

10

11

12

13

14

15

16

17

18

19

20

21

5.56

4.48

5.45

6.51

7.53

6.41

6.18

6.18

5.89

5.70

5.08

4.71

4.19

8.00

7.24

4.38

The initial successful experience with robot-assisted laparoscopic radical prostatectomy of surgeons®

One experiment of transatlantic robot-assisted laparoscopic cholecystectomy (gall bladder removal) on a pig?

A pilot study of telemedicine for post-operative urological care in children, supporting the use of telemedicine for the
post-operative evaluation of pediatric urology surgery patients and suggesting that substantial travel distance and
time savings can be made.?

A retrospective chart review found that telemedicine was successfully and safely used to evaluate and treat a wide
range of urologic conditions within the Veterans Affairs Greater Los Angeles Healthcare System, saving patients

nearly 5 h and up to $193 per visit over a 6-month period.”

A review explored the current and potential uses of health IT platforms to advance kidney disease care by offering
innovative solutions to inform, engage and communicate with individuals with CKD.’

A randomized controlled trial found that there was no statistically significant evidence of superiority of this
intervention on health outcomes compared to usual care in patients with CKD.°

A review discussed the application and prospect of televisits and teleconsultations in urology.”

A randomized controlled trial found equivalent efficiency, similar satisfaction, but significantly reduced patient costs
for video visit technology compared to traditional office visits following radical prostatectomy.®

Suggestions on urology practice during the COVID-19 pandemic from ltalian urologists.’

A recommendation of implementing telehealth during the COVID-19 pandemic.'

A survey reported high acceptance and satisfaction of patients with telephone clinics as a mechanism for expedited
hematuria evaluation, primarily due to avoiding barriers related to transportation and clinical operations, as well
as a perceived high quality of evaluation.™

Recommendations to guide urologist surgeons during the COVID-19 pandemic.'?

The implementation and outcomes of telemedicine in a Department of Urology in a regional hospital in Northern Italy
during the COVID-19 pandemic.”

A nationwide analysis of cancer patients in SARS-CoV-2 infection in China.**
A comment on the virtual urology clinic for the cancer pathway during the Covid-19 pandemic."

A prospective structured phone interviews of urological patients found that most patients wished for a telemedical
consultation during the COVID-19 pandemic.'®

A systematic review of the literature evaluated the potential of telemedicine during and after the COVID-19
pandemic.’’

A recommendation of implementing telehealth during the COVID-19 pandemic.*®
A review discussed the benefits and harm of using eHealth interventions for people with chronic kidney disease.™
A review introducing chronic kidney disease.?

Practical recommendations for effective use of technological tools in urology during and after the COVID-19
pandemic.*

(continued)
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Table 5. Continued.

A global, cross-sectional, web-based survey on telemedicine usage among urologists during the COVID-19 pandemic

found that urologists’ usage of telemedicine nearly tripled, demonstrating their ability to adopt and adapt
telemedicine into their practices, but barriers involving the technology itself are still preventing many from utilizing

A systematic review evaluating electronic health self-management interventions for patients with chronic kidney

found that outcomes closely related to the scope and duration of the intervention implemented were most likely to
be impacted, while most studies evaluated only distal outcomes and thereby failed to capture intervention effects

A prospective randomized controlled study found the use of wearable devices, a health management platform and

social media support not only strengthened self-efficacy and self-management, but also improved quality of life

22 4.97
it despite increasing interest.”?
23 4.80
that might contribute to long-term health improvement.®
24 4.42
and a slower eGFR decline in people with CKD at stages 1-4.%*
25 4.05

A retrospective study concluded that video visits can be used to deliver care across a broad range of urologic

diagnoses and can serve as a substitute for clinic visits.?®

by the proliferation of surgical robots. Furthermore, reim-
bursement policies that include telemedicine services in insur-
ance coverage and offer favorable reimbursement rates
encourage patients and providers to adopt telemedicine. The
development of clear guidelines and policies that balance
innovation with patient welfare and fiscal responsibility is
crucial for the sustainable growth of telemedicine in
urology. In recent years, the number of publications remained
high. Thus, it is predictable that the field of telemedicine in
urology will continue to garner increasing interest.
Countries from North America, Europe and Asia almost
accounted for the top 10 contributing countries to the research
of telemedicine in urology. The United States took a dominant
place based on not only the total publications (n=603,
44.4%), but also the strongest cooperation with other coun-
tries, especially some FEuropean countries, such as the
United Kingdom, Italy, Netherlands and Germany, all of
which also performed prominently the number of publica-
tions. It is probably attributed to the effort of the
American Telemedicine Association (ATA), which took
the lead in drawing up regulations for telemedicine in clin-
ical practice.”*" Besides, the United Kingdom took the
second place in the top 10 countries’ list. Benefiting from
the establishment and popularization of GP at Hand, the
United Kingdom gained considerable achievement in
online health care provision,>" which helped the practice
and research on telemedicine in England. As for China,
though there were no institutions from China in the top
10 institutions, China ranked third among the top 10 coun-
tries based on the number of publications, which was recog-
nized as a result of its great effort in combating the
COVID-19 pandemic, including the development of the
internet and mobile applications as well as the progress in

medical practice. Additionally, good cooperative relation-
ships were observed among Duke University, University
of Washington and University of Michigan, all of which
are located in the United States. It was undeniable that
active collaborations benefit the high status of the United
States. More cooperation between countries and institutions
is encouraged both on the information and technology
levels. For example, the reliability of one mature remote
application benefits from being tested based on multi-
source databases of patients’ information.

Research on telemedicine in urology was mostly pub-
lished in Urology, which made it the most influential spe-
cialty journal in this research field. Most journals
performed well in Quartile in Category with three jour-
nals not included in the latest Journal Citation Reports.
This phenomenon reflected an uneven situation of tele-
medicine in urology, as well as a broad developing
space requiring more high-quality research. Notably, the
term “kidney disease” frequently appeared in the biblio-
metric map of journals with red and yellow clusters
(Figure 4(A)), which supported a wide application of tele-
medicine in kidney diseases.’” Besides, the journal
cluster in light blue reflected the need to develop applica-
tions for telemedicine in urology, and the dark blue
cluster represented the combination of internet and clinical
management, both of which were important underlying
infrastructure in this research field. The large number of
publications in Physics/Materials/Chemistry shown in
Figure 5 proved the point. Additionally, the terms “dia-
betes” and “hypertension” obviously appeared in the map
of co-cited journals (Figure 4(B)), which may attributed
to the strong relationship between diabetes/hypertension
and secondary kidney disease, indicating the focus of tele-
medicine on the application of mobile health intervention in
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Table 6. Top 30 keywords on research of telemedicine in urology.

1 Telemedicine 279
2 Chronic kidney disease 135
3 COVID-19 135
4 Telehealth 131
5 Prostate cancer 112
6 e-health 108
7 m-health 99
8 Urology 85
9 Mobile application 50
10 Smartphone 46
11 Self-management 43
12 Dialysis 41
13 Cancer 40
14 Digital health 38
15 Diabetic kidney disease 34

diabetic kidney disease (DKD) and chronic kidney disease
(CKD).*

Both Clarissa Diamantidis and Chad Ellimoottil published
11 papers, mainly focusing on the management effectiveness
of telehealth in DKD and the economic benefits of tele-
medicine in urologic consultation services, respectively.
The Slow Progression of Diabetic Kidney Disease (STOP-
DKD) study, an RCT, was conducted to evaluate the effective-
ness of remote medication management in several DKD
patients and several dimensions, including glomerular filtra-
tion rate (GFR) decrease, blood pressure fluctuations, blood
glucose monitoring and urinary albumin excretion record.**~
% All the results concluded a remarkable effectiveness of tele-
monitoring in DKD management. Chad Ellimoottil conducted
several retrospective studies, indicating that remote video con-
sultations and follow-ups have reduced the costs for patients
and are feasible in urology,”*~*® supporting the promotion of
telementoring in urology outpatient services. Katrina
Campbell and Jaimon Kelly jointly published 10 papers, admir-
ing the utilization of a reliable telehealth-delivered dietary
coaching program for CKD management. Based on two cross-
sectional studies,47’48 two pilot randomized controlled trials,
named ENTICE-CKD trial,***° one focus group study,”' one

16 Peritoneal dialysis 32
17 Quality of life 32
18 Hypertension 29
19 Randomized controlled trial 25
20 Robotic surgery 24
21 Exercise intervention 23
22 Pandemic 23
23 Internet 22
24 Mobile phone 22
25 Physical activity 22
26 Nephrology 21
27 Kidney transplantation 20
28 Telesurgery 20
29 Hemodialysis 19
30 Kidney disease 19

qualitative interview study,”® one mixed-methods process
evaluation® and one review,54 they recommended CKD
patients to accept telehealth coaching as a way of
self-management.

As for author co-citation analysis, Boyd Viers was the
most frequently cited author, who specialized in radical
prostatectomies.”>® In 2015, Boyd Viers et al. published
a prospective randomized controlled study and proposed
that video visits were associated with equivalent efficiency,
similar satisfaction and significantly lower patient costs
when compared to office visits,57’58 which was also the
most co-cited reference shown in Table 4. Intriguingly, as a
global official organization, the World Health Organization
ranked second in the co-citation author list. It provided
several guidance for telemedicine in urology,””® laying a
solid foundation for future collaboration across countries and
institutions.

Knowledge base

Ten co-cited references were selected based on the number
of co-citations, which revealed the foundational work of the
development of telemedicine in urology. Among them,
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Figure 9. Keyword cluster analysis (a) and trend topic analysis (b).

three references®>°"%% focused on the positive relationship
between the occurrence of the COVID-19 pandemic and the
development of telemedicine in urology, which accounted
for the explosive increase of related publications in 2020.
They all affirmed the successful implementation of tele-
medicine during the COVID-19 pandemic and at the

same time emphasized more studies were needed to guaran-
tee a safe and satisfactory outcome. The references ranked
1, 2 and 6 have affirmed the effectiveness of video consul-
tations, remote nursing and remote dialysis management,
respectively.>7%%% However, the fifth reference by Ishani
A et al., a randomized trial, suggested that compared to
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usual care for CKD patients, interprofessional telemedicine
teams did not demonstrate statistically significant advan-
tages in terms of health outcomes.®*

Evaluation on included publications

A cursory screening was taken on 1,357 publications con-
sisting of 919 articles and 197 reviews, with the compliance
of each with scientific norms confirmed. Twelve journals
among the top 15 journals on telemedicine in urology
were categorized in Q1 and Q2, with the high quality of
the top 15 co-citation journals showing a qualified research
environment. Additionally, the eighth and ninth co-cited
articles introduced the consolidated criteria for reporting
qualitative research (COREQ) and the PRISMA standards,
respectively. The term “randomized controlled trial” ranked
19th in the top 30 author keywords. Both results demon-
strate that the primary research studies on telemedicine in
urology followed strict guidelines, which to a certain
extent, validates the reliability of articles within this field.
However, several studies focusing on the evaluation of
patient satisfaction and cost benefits were constructed
based on questionnaires, which were inevitable for subject-
ive bias.

Hotspots and frontiers

According to the citation burst period (Figure 8) and the
main research contents of references (Table 5), the early cit-
ation burst was driven by two references related to telesur-
gery and surgical procedures.’®> Ten references referred to
the COVID-19 pandemic.?***"* Although the concept of
teleconsultation was proposed in 2015, the outbreak of
the COVID-19 pandemic motivated substantial interest in
the integration of telehealth into routine urological practice,
leading to more recommendations and review articles. The
remaining references’*>%%+73-%4 focused on experiences or
experiments that evaluated the application of telemedicine,
particularly in the management of CKD patients.

As the keyword occurrence analysis shown in Table 6
implies, the application of telemedicine in urology focused
mainly on kidney disease, followed by prostate cancer, both
of which are considered heavy health burdens among uro-
logical disorders. According to the author keyword cluster
analysis (Figure 9(A)), we obtained five clusters in red,
purple, blue, green and yellow, representing the main research
directions: the surge in telemedicine within urology driven by
the COVID-19 pandemic, the application of telemedicine in
dialysis, the importance of mobile application and technology
for telemedicine development, the focus on urological care of
telemedicine and the effectiveness evaluation of telemedicine
on managing kidney diseases. The term “randomized con-
trolled trial” displayed high frequency in 2019, suggesting
high-quality investigation on the clinical effect of telemedi-
cine. Besides, the occurrence of the term “virtual reality”

spanned from 2004 to 2021, providing a potential and persist-
ent development direction for telemedicine in urology. To sum
up, we listed three hotspots for medical professionals as
follows.

Effectiveness evaluation of telemonitoring in
non-tumorous disease management

Conventional telemonitoring narrowly refers to patients
sending testing results or images to doctors on their
phones. In contrast, novel telemonitoring emphasizes
using apps and machine learning models to collect dynamic
data and monitor health status in real time. The data can
then be transmitted to patients themselves, family members
and caregivers via communication tools for timely interven-
tion, which is of great benefit in addressing disparities for indi-
viduals living in remote locations, as well as those facing
mobility constraints. Overall, this method goes beyond
patient—doctor communication and empowers patients,
families, as well as communities to actively participate in
healthcare management themselves,® revolutionizing the
application scenarios of telemonitoring.

Telemonitoring has emerged as a hotspot in the manage-
ment of chronic and secondary kidney diseases, such as
DKD and hypertensive nephropathy.®"%*# It tracks vital
signs, medication adherence and symptoms, allowing for
personalized and timely intervention. However, some
studies proposed less ideal results with the advancement
of clinical evaluation. For example, a clinical trial in
2024%" found a non-significant promotion between the
mobile phone-based intervention and no-monitor observa-
tion for physical activity in CKD patients. Developing pro-
spective studies is the trend to investigate the effect of
telemonitoring on treatment outcomes, cost-effectiveness
and patient engagement.®® Additionally, telemonitoring is
tested and promoted in more non-tumorous diseases, such
as male-specific health issues and urinary control disorders.
The present results underscored its versatility and potential
to address a broad range of non-tumorous conditions.*!*?
We anticipate the popularization and effectiveness of tele-
monitoring in urological diseases.

Cost-benefit analysis of teleconsultation after the
COVID-19 pandemic

Beyond all doubts, the key driving force behind the prolif-
eration of telemedicine lies in the COVID-19 pandemic,
which greatly altered the way patients acquire medical
help. Teleconsultation method has evolved from telephone
calls to video conferencing and QR codes. To reduce the risk
of COVID-19, a German urological office has built a system
that allows patients to have video appointments with doctors
in 2020.% So far, this concept of “virtual urologist” has con-
firmed its worth throughout the patient and doctor community.
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As the world adapts to the new normal post-COVID-19,
teleconsultation has become a frontier for providing contin-
ued healthcare. Despite potential drawbacks and limita-
tions, studies have shown that teleconsultation has the
potential to maintain equivalent efficiency while promising
to reduce healthcare costs.’”-***" While cost—benefit ana-
lyses remain relatively scarce,”’ we anticipate more com-
prehensive evaluation studies on a larger scale. This
endeavor necessitates collaborative efforts from hospitals,
insurance companies and society. Additionally, given that
costs are intricately linked to the software utilized, technol-
ogy companies must also contribute. The ultimate goal is to
ensure that the expenses incurred online are lower than the
combined costs of travel and time.

Exploration of telesurgery technologies

Table 5 shows that the first two citation burst references
were related to robot-assisted laparoscopic prostatectomy,
which was the foundation of telesurgery. Actually, the
term “telesurgery” performed mediocre in this bibliometric
analysis with a rank of 28 in the top 30 author keywords
(Table 6) and a 6-year research trend from 2008 to 2014
(Figure 9(B)). However, we supported that telesurgery
represents a frontier in medical technology that promises
to revolutionize surgical practice after comprehensive con-
sideration of the development of network technique and the
application of robotic-assisted surgical systems in urologic
surgeries especially in prostate cancer. Despite the current
limitations posed by high costs and technological barriers,
the potential benefits of telesurgery are immense, which
requires significant upfront investment from governments,
as well as innovative exploration of pioneer efforts. The
ability to perform complex surgeries remotely can bridge
the gap between regions with abundant surgical expertise
and those lacking sufficient resources. Further research
and development of surgical robots, particularly in terms
of precision, dexterity and adaptability, are essential for
realizing the full potential of telesurgery.

During a procedure with the robotic-assisted surgical
system, the surgeon’s hand movements are translated into
precise movements of the robotic instruments. To date, the
most used robotic procedures in urology are prostatectomy,
partial and radical nephrectomy, ureteroplasty, cystectomy
and retroperitoneal lymph node dissection (RPLND).”
Among them, prostatectomy for localized prostate cancer
attracted the most attention mainly because of its high hetero-
geneity and serious implications on life quality. Thus, it also
acted as a pioneer in the study of urological telesurgery.

Table 7 provided a summarization of the robotic-
assisted surgical systems used in telesurgery in humans.
The earliest clinical practice was in 2001 when Bauer
et al. described a percutaneous renal surgery, in which the
surgeon was located in Baltimore, while the patient was
more than 7,000 km away in Rome using a plain old

telephone system (POTS) line.®! In the same year, the first
trans-Atlantic robotic-assisted laparoscopic cholecystectomy,
also known as the “Lindberg Operation”,”* symbolized the
opening of modern telesurgery studies. Numerous remote sur-
gical systems were invented over the years.”>® From 2019,
several studies on robot systems using 5G networks were
carried out,”” "% marking a revolution in telesurgery. The
wide application of 5G networks in the clinical area and the
development of 5G+ networks in recent years remarkably
shortened the time delay, resulting in more precision. The
above successful surgeries further verified the feasibility
and safety of telesurgery, also emphasizing the benefit of
minimal injury and long-distance convenience compared
to open surgery and traditional robot surgery. For future
studies, interdisciplinary cooperation combining techno-
logical improvement and surgical innovation foresees a
promising future.

Notably, although the da Vinci surgical system is widely
used in many routine surgical procedures, it is not put into
practice for telesurgery in humans, but only conducted experi-
ments in porcine models.'01-102 Thus, we look forward to the
clinical application of telesurgery on humans in the future.

Future study direction

To address the gaps and limitations in the current evidence
base regarding telemedicine in urology, future research
should focus on more detailed and actionable aspects. For
example, studies could explore the effectiveness of specific
telemedicine interventions in managing post-operative care
for urological patients, comparing outcomes with trad-
itional in-person care. Highlighting priority research
areas, such as investigating access to telehealth care,
patient satisfaction, treatment adherence and clinical out-
comes, can enhance the clinical integration and real-world
impact of telemedicine in urology. Intriguingly, with the
current rapid development of artificial intelligence (Al),
utilizing Al for personalizing telemonitoring to remarkably
reduce doctors’ involvement and improve productivity is
considered to be a potential topic for future research.
Meanwhile, methodological improvements are essential to
strengthen the quality of future research. Existing evidence for
the use of telehealth interventions in urological diseases is of
low quality due to methodological limitations and heterogen-
eity of intervention types. Researchers could consider
employing more rigorous study designs, such as randomized
controlled trials, to assess the efficacy of telemedicine inter-
ventions. Furthermore, building up a specialized data set to
gain meaningful assessment and selecting appropriate
outcome measures can provide valuable insights into the
effectiveness of telemedicine in improving patient outcomes.
Additionally, previous papers have comprehensively dis-
cussed the intricacies of telemedicine on reimbursement rates
definition, patients’ privacy protection and accessibility and
affordability insurance of telemedicine approaches 57786193
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The lower quality of patient—clinician relationships and over-
treatment due to false judgment and unclarified laws related to
the responsibility of telemedicine also threaten the spread of
telemedicine. Therefore, corresponding laws and regulations
regarding information safety and legal responsibility should
be enacted as soon as possible, and relevant paradigms and
protocols should be strengthened.

By incorporating these suggestions into future research
endeavors, we can advance the understanding and imple-
mentation of telemedicine in urology, ultimately improving
patient care and outcomes in this specialized medical field.

Limitations

Inevitably, there are some limitations in this study. First, to
ensure high-quality bibliometric analysis, the data are only
from the WoSCC database. Relevant data from other data-
bases have been ignored. Second, we only included studies
published in English, meaning that some linguistic bias has
been introduced. Finally, due to the restriction of the data
analysis software, some data may not receive enough atten-
tion. For example, in the author co-citation analysis,
VOSviewer included only the first author of a cited docu-
ment, which may omit some valuable authors.

Conclusion

The research of telemedicine in urology has been signifi-
cantly boosted during the COVID-19 pandemic and contin-
ued unabated up to now due to its easier medical care access,
better patient convenience and greater potential for health-
care cost reduction. Current research hotspots mainly focus
on the three dimensions: (i) effectiveness evaluation of tele-
monitoring, (ii) cost-benefit analysis of teleconsultation and
(iii) exploration of telesurgery. Looking forward to an active
settlement on barriers, such as patient acceptance, ethical
considerations, legal challenges and financial issues com-
pared with the traditional healthcare systems, we recom-
mend more high-quality clinical trials related to
telemedicine in urology and support its great potential.

Contributorship: Na Zeng and Mei-Cheng Liu analyzed the data,
wrote the manuscript and drew the figures. Qi-Dong Xia and
Shao-Gang Wang designed the study. Xing-Yu Zhong
contributed to the critical revision of the manuscript. All authors
read and approved the final manuscript.

Declaration of Conflicting Interests: The authors declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Funding: The authors received no financial support for the
research, authorship, and/or publication of this article.

ORCID iD: Mei-Cheng Liu
1326

https:/orcid.org/0009-0004-3965-

Supplemental material: Supplemental material for this article is
available online.

References

1. Miller A, Rhee E, Gettman M, et al. The current state of tele-
medicine in urology. Med Clin North Am Mar 2018; 102:
387-398.

2. Varkarakis IM, Rais-Bahrami S, Kavoussi LR, et al. Robotic
surgery and telesurgery in urology. Urology. May 2005; 65:
840-846.

3. Strehle EM and Shabde N. One hundred years of telemedi-
cine: does this new technology have a place in paediatrics?
Arch Dis Child. Dec 2006; 91: 956-959.

4. Jagarapu J and Savani RC. A brief history of telemedicine
and the evolution of teleneonatology. Semin Perinatol.
Aug 2021; 45: 151416.

5. Marescaux J, Leroy J, Gagner M, et al. Transatlantic robot-
assisted telesurgery. Nature. Sep 27 2001; 413: 379-380.

6. Mohan A, Wara UU, Arshad Shaikh MT, et al. Telesurgery
and robotics: an improved and efficient era. Cureus Mar 26
2021; 13: el4124.

7. Accorsi TAD, Junior G, Nunes JT, et al. The rise of telecar-
diology in developing countries. Curr Probl Cardiol 2024;
49: 102800.

8. Knutzen SM, Christensen DS, Cairns P, et al. Efficacy of
eHealth versus in-person cognitive behavioral therapy for
insomnia: systematic review and meta-analysis of equiva-
lence. JMIR Ment Health. Aug 26 2024; 11: e58217.

9. Ahmad A, Gnanasan S and Karuppannan M. Embracing tel-
epharmacy: unveiling Malaysians’ perceptions and knowl-
edge through online survey. PLoS One. 2024; 19: e0307897.

10. Petersen J, Jhala N and Jhala D. The critical need to expand
proficiency testing to cover telepathology. Arch Pathol Lab
Med. Sep 1 2024; 148: 971-972.

11. Koukourikis P and Rha KH. Robotic surgical systems in
urology: what is currently available? Investig Clin Urol.
Jan 2021; 62: 14-22.

12. Challacombe BJ, Khan MS, Murphy D, et al. The history of
robotics in urology. World J Urol Jun 2006; 24: 120-127.

13. Menon M, Hemal AK and Team VIP. Vattikuti Institute
prostatectomy: a technique of robotic radical prostatectomy:
experience in more than 1000 cases. J Endourol Sep 2004;
18: 611-619. discussion 19.

14. Yates DR, Vaessen C and Roupret M. From Leonardo to da
Vinci: the history of robot-assisted surgery in urology. BJU
Int. Dec 2011; 108: 1708-1713.

15. Ahmad P, Dummer PMH, Chaudhry A, et al. A bibliometric
study of the top 100 most-cited randomized controlled trials,
systematic reviews and meta-analyses published in endodon-
tic journals. Int Endod J. Sep 2019; 52: 1297-1316.

16. Passas 1. Bibliometric analysis: the main steps. Encyclopedia
2024; 4: 1014-1025.

17. Liu Y, Sun D, Huang Y, et al. Bibliometric analysis of
research on retinoic acid in the field of kidney disorders.
Front Pharmacol. 2024; 15: 1435889.



https://orcid.org/0009-0004-3965-1326
https://orcid.org/0009-0004-3965-1326
https://orcid.org/0009-0004-3965-1326

20

DIGITAL HEALTH

18

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Syarif I, Amgam H, Syamsuddin S, et al. Potential increasing
trend in schizophrenia relapse prevention in the past 40
years: a bibliometric analysis. J Prev Med Public Health.
2024; 57: 421-434.

Kokol P, Blazun Vosner H and Zavrs$nik J. Application of
bibliometrics in medicine: a historical bibliometrics analysis.
Health Info Libr J Jun 2021; 38: 125-138.

Pan XL, Yan EJ, Cui M, et al. Examining the usage, citation,
and diffusion patterns of bibliometric mapping software: a
comparative study of three tools. J Informetr. May 2018;
12: 481-493.

van Eck NJ and Waltman L. Software survey: VOSviewer, a
computer program for bibliometric mapping. Scientometrics.
Aug 2010; 84: 523-538.

Aria M and Cuccurullo C. An R-tool for comprehensive
science mapping analysis. J Informetr. Nov 2017; 11:
959-975.

Boehm K, Ziewers S, Brandt MP, et al. Telemedicine online
visits in urology during the COVID-19 pandemic—poten-
tial, risk factors, and patients’ perspective. Eur Urol. Jul
2020; 78: 16-20.

Diamantidis CJ and Becker S. Health information technol-
ogy (IT) to improve the care of patients with chronic
kidney disease (CKD). BMC Nephrol. Jan 2014; 15: 6.
Lan X, Yu H and Cui L. Application of telemedicine in
COVID-19: a bibliometric analysis. Front Public Health.
2022; 10: 908756.

Chaet D, Clearfield R, Sabin JE, et al. Ethical practice in tel-
ehealth and telemedicine. J Gen Intern Med. Oct 2017; 32:
1136-1140.

Davis TM, Barden C, Dean S, et al. American Telemedicine
Association guidelines for TeleICU operations. Telemed J E
Health. Dec 2016; 22: 971-980.

Demaerschalk BM, Berg J, Chong BW, et al. American
Telemedicine Association: telestroke guidelines. Telemed J
E Health. May 2017; 23: 376-389.

Tuckson RV, Edmunds M and Hodgkins ML. Telehealth. N
Engl J Med. Oct 19 2017; 377: 1585-1592.

Satou GM, Rheuban K, Alverson D, et al. Telemedicine in
pediatric cardiology: a scientific statement from the
American Heart Association. Circulation Mar 14 2017,
135: e648—e678.

Burki T. GP at hand: a digital revolution for health care pro-
vision? Lancet Aug 10 2019; 394: 457-460.

Young A, Orchanian-Cheff A, Chan CT, et al. Video-based
telemedicine for kidney disease care: a scoping review. Clin
J Am Soc Nephrol. Dec 2021; 16: 1813-1823.

Lewinski AA, Patel UD, Diamantidis CJ, et al. Addressing
diabetes and poorly controlled hypertension: pragmatic
mHealth self-management intervention. J Med Internet Res
Apr 2019; 21: 13.

Kobe EA, Diamantidis CJ, Bosworth HB, et al. Racial differ-
ences in the effectiveness of a multifactorial telehealth inter-
vention to slow diabetic kidney disease. Med Care. Nov
2020; 58: 968-973.

Zullig LL, Diamantidis CJ, Bosworth HB, et al. Racial dif-
ferences in nocturnal dipping status in diabetic kidney
disease: results from the STOP-DKD (simultaneous risk
factor control using telehealth to slow progression of diabetic

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

kidney disease) study. J Clin Hypertens. Dec 2017; 19:
1327-1335.

Zullig LL, Jazowski SA, Davenport CA, et al. Primary care
providers’ acceptance of pharmacists’ recommendations to
support optimal medication management for patients
with diabetic kidney disease. J Gen Intern Med. 2020;
35: 63-69.

Lunyera J, Diamantidis CJ, Bosworth HB, et al. Urine tri-
carboxylic acid cycle signatures of early-stage diabetic
kidney disease. Metabolomics. Jan 2022; 18: 12.
Diamantidis CJ, Bosworth HB, Oakes MM, et al.
Simultaneous risk factor control using telehealth to slow pro-
gression of diabetic kidney disease (STOP-DKD) study:
protocol and baseline characteristics of a randomized con-
trolled trial. Contemp Clin Trials Jun 2018; 69: 28-39.
Odukoya EJ, Andino J, Ng S, et al. Predictors of video
versus audio-only telehealth use among urological patients.
Urol Pract. May 2022; 9: 198-204.

Chao GF, Li KY, Zhu ZW, et al. Use of telehealth by surgi-
cal specialties during the COVID-19 pandemic. JAMA Surg.
2021; 156: 620-626.

Rabinowitz MJ, Kohn TP, Ellimoottil C, et al. The impact of
telemedicine on sexual medicine at a major academic center
during the COVID-19 pandemic. Sex Med. 2021; 9: 8.
Patel M, Gadzinski AJ, Bell AM, et al. Interprofessional con-
sultations (eConsults) in urology. Urol Pract. May 2021; 8:
321-325.

Andino JJ, Guduguntla V, Weizer A, et al. Examining the
value of video visits to patients in an outpatient urology
clinic. Urology. Dec 2017; 110: 31-35.

Eyrich NW, Andino JJ, Ukavwe RE, et al. The lack of a
physical exam during new patient telehealth visits does not
impact plans for office and operating room procedures.
Urology. 2022; 167: 109-114.

Gul ZG, Sharbaugh DR, Ellimoottil C, et al. Telemedicine in
urologic oncology care: will telemedicine exacerbate dispar-
ities? Urol Oncol. Feb 2024; 42: 28.e21-28.e27.

Gadzinski AJ, Dwyer EM, Reynolds J, et al. Interstate telemedi-
cine for urologic cancer care. J Urol. Jan 2024; 211: 55-62.
Bonner A, Gillespie K, Campbell KL, et al. Evaluating the
prevalence and opportunity for technology use in chronic
kidney disease patients: a cross-sectional study. BMC
Nephrol Feb 2018; 19: 8.

Catapan SD, Haydon HM, Hickman 1J, et al. Trust and con-
fidence in using telehealth in people with chronic kidney
disease: a cross-sectional study. J Telemed Telecare Dec
2023; 29: 16S-23S.

Chan CH, Conley M, Reeves MM, et al. Evaluating the
impact of goal setting on improving diet quality in chronic
kidney disease. Front Nutr Mar 2021; 8: 8.

Kelly JT, Conley M, Hoffmann T, et al. A coaching program
to improve dietary intake of patients with CKD: ENTICE-
CKD. Clin J Am Soc Nephrol Mar 2020; 15: 330-340.

Kelly JT, Campbell KL, Hoffmann T, et al. Patient experi-
ences of dietary management in chronic kidney disease: a
focus group study. J Ren Nutr. Nov 2018; 28: 393-402.
Warner MM, Tong A, Campbell KL, et al. Patients’ experi-
ences and perspectives of telehealth coaching with a dietitian
to improve diet quality in chronic kidney disease: a qualitative
interview study. J Acad Nutr Diet. Aug2019; 119: 1362-1374.




Zeng et al.

21

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Kelly JT, Warner MM, Conley M, et al. Feasibility and
acceptability of telehealth coaching to promote healthy
eating in chronic kidney disease: a mixed-methods process
evaluation. Bmj Open Jun 2019; 9: 12.

Kelly JT, Jegatheesan DK, Dawson J, et al. Are digital health
technologies and models of nutrition care the future of
chronic kidney disease management? J Ren Nutr 2023; 33:
S80-S87.

Agarwal DK, Sharma V, Toussi A, et al. Initial experience
with da Vinci single-port robot-assisted radical prostatecto-
mies. Eur Urol Mar 2020; 77: 373-379.

Britton CJ, Sharma V, Fadel AE, et al. Vesicourethral anas-
tomotic stenosis following radical prostatectomy: risk
factors, natural history, and treatment outcomes. J Urol.
Aug 2023; 210: 312-322.

Viers B, Rivera M, Frank I, et al. Efficiency and satisfaction
of video-visits is equivalent to an office visit: a prospective
randomized controlled study in urology. J Urol Apr 2015;
193: E259-E259.

Viers BR, Lightner DJ, Rivera ME, et al. Efficiency, satisfac-
tion, and costs for remote video visits following radical pros-
tatectomy: a randomized controlled trial. Eur Urol. Oct
2015; 68: 729-735.

World Health Organization. Classification of digital health
interventions v1.0: a shared language to describe the uses
of digital technology for health. Geneva: World Health
Organization; 2018.

eHealth WHOGOf. mHealth: new horizons for health
through mobile technologies: second global survey on
eHealth. Geneva: World Health Organization, 2011.
Novara G, Checcucci E, Crestani A, et al. Telehealth in
urology: a systematic review of the literature. How much
can telemedicine be useful during and after the COVID-19
pandemic? Eur Urol. Dec 2020; 78: 786-811.

Hollander JE and Carr BG. Virtually perfect? Telemedicine
for Covid-19. N Engl J Med. Apr 30 2020; 382: 1679-1681.
Gallar P, Vigil A, Rodriguez I, et al. Two-year experience
with telemedicine in the follow-up of patients in
home peritoneal dialysis. J Telemed Telecare. 2007; 13:
288-292.

Ishani A, Christopher J, Palmer D, et al. Telehealth by an
interprofessional team in patients with CKD: a randomized
controlled trial. Am J Kidney Dis. Jul 2016; 68: 41-49.
Ahlering TE, Skarecky D, Lee D, et al. Successful transfer of
open surgical skills to a laparoscopic environment using a
robotic interface: initial experience with laparoscopic
radical prostatectomy. J Urol. Nov 2003; 170: 1738-1741.
Ficarra V, Novara G, Abrate A, et al. Urology practice
during the COVID-19 pandemic. Minerva Urol Nefrol Jun
2020; 72: 369-375.

Gadzinski AJ, Gore JL, Ellimoottil C, et al. Implementing
telemedicine in response to the COVID-19 pandemic. J
Urol. Jul 2020; 204: 14-16.

Ribal MJ, Cornford P, Briganti A, et al. European Association
of Urology guidelines office rapid reaction group: an
organisation-wide collaborative effort to adapt the European
Association of Urology guidelines recommendations to the
coronavirus disease 2019 era. Eur Urol. Jul 2020; 78: 21-28.
Luciani LG, Mattevi D, Cai T, et al. Teleurology in the time of
Covid-19 pandemic: Here to stay? Urology. Jun 2020; 140: —6.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Liang W, Guan W, Chen R, et al. Cancer patients in
SARS-CoV-2 infection: a nationwide analysis in China.
Lancet Oncol Mar 2020; 21: 335-337.

Connor MJ, Winkler M and Miah S. COVID-19 pandemic -
is virtual urology clinic the answer to keeping the cancer
pathway moving? BJU Int Jun 2020; 125: E3—e4.

Novara G, Checcucci E, Crestani A, et al. Telehealth in
urology: a systematic review of the literature. How much
can telemedicine be useful during and after the COVID-19
pandemic? Eur Urol. Dec 2020; 78: 786-811.

Gadzinski AJ and Ellimoottil C. Telehealth in urology after the
COVID-19 pandemic. Nat Rev Urol. Jul 2020; 17: 363-364.
Rodriguez Socarrds M, Loeb S, Teoh JY, et al. Telemedicine
and smart working: recommendations of the European
Association of Urology. Eur Urol. Dec 2020; 78: 812-819.
Canon S, Shera A, Patel A, et al. A pilot study of telemedi-
cine for post-operative urological care in children. J Telemed
Telecare. Dec 2014; 20: 427-430.

Chu S, Boxer R, Madison P, et al. Veterans affairs telemedi-
cine: bringing urologic care to remote clinics. Urology. Aug
2015; 86: 255-260.

Ellimoottil C, Skolarus T, Gettman M, et al. Telemedicine in
urology: state of the art. Urology. Aug 2016; 94: 10-15.
Safir IJ, Gabale S, David SA, et al. Implementation of a tele-
urology program for outpatient hematuria referrals: initial
results and patient satisfaction. Urology. Nov 2016; 97:
33-39.

Stevenson JK, Campbell ZC, Webster AC, et al. Ehealth
interventions for people with chronic kidney disease.
Cochrane Database Syst Rev. Aug 6 2019; 8: Cd012379.
Kalantar-Zadeh K, Jafar TH, Nitsch D, et al. Chronic kidney
disease. Lancet. Aug 28 2021; 398: 786-802.

Dubin JM, Wyant WA, Balaji NC, et al. Telemedicine usage
among urologists during the COVID-19 pandemic: cross-
sectional study. J Med Internet Res. Nov 5 2020; 22: e21875.
Shen H, van der Kleij R, van der Boog PJM, et al. Electronic
health self-management interventions for patients with
chronic kidney disease: systematic review of quantitative
and qualitative evidence. J Med Internet Res. Nov 5 2019;
21: e12384.

Li WY, Chiu FC, Zeng JK, et al. Mobile health app with
social media to support self-management for patients
with chronic kidney disease: prospective randomized con-
trolled study. J Med Internet Res. Dec 15 2020; 22:
e19452.

Andino JJ, Lingaya MA, Daignault-Newton S, et al. Video
visits as a substitute for urological clinic visits. Urology.
Oct 2020; 144: 46-51.

Purtell L, Bennett P and Bonner A. Multimodal approaches
for inequality in kidney care: turning social determinants of
health into opportunities. Curr Opin Nephrol Hypertens. Jan
2024; 33: 34-42.

Castaneda P and Ellimoottil C. Current use of telehealth in
urology: a review. World J Urol. Oct 2020; 38: 2377-2384.
Huang LY, Wang H, Bai Y, et al. Objectively measured daily
steps as an outcome in a clinical trial of chronic kidney
disease: a systematic review. BMC Nephrol. 2024; 25: 10.
Lew SQ, Manani SM, Ronco C, et al. Effect of remote and
virtual technology on home dialysis. Clin J Am Soc




22 DIGITAL HEALTH
Nephrol. 2024; 17. https:/hsrc.himmelfarb.gwu.edu/gwhpubs/ report of first-in-human experience. EClinicalMedicine.
4145 Sep 2019; 14: 53-58.

89. Symeonidis EN, Veneziano D, Borgmann H, et al. 97. Tian W, Fan M, Zeng C, et al. Telerobotic spinal surgery
Telemedicine in urology: where have we been and where based on 5G network: the first 12 cases. Neurospine Mar
are we heading? Eur Urol Open Sci Apr 2023; 50: 106-112. 2020; 17: 114-120.

90. Andolfi C, Kumar R, Boysen WR, et al. Current status of 98. Zhou X, Wang JY, Zhu X, et al. Ultra-remote robot-assisted
robotic surgery in pediatric urology. J Laparoendosc Adv laparoscopic surgery for varicocele through 5G network:
Surg Tech A Feb 2019; 29: 159-166. report of two cases and review of the literature. Zhonghua

91. Bauer J, Lee BR, Stoianovici D, et al. Remote percutaneous Nan Ke Xue. Aug 2022; 28: 696-701.
renal access using a new automated telesurgical robotic 99. Yang X, Wang Y, Jiao W, et al. Application of 5G tech-
system. Telemed J E Health. Winter 2001; 7: 341-346. nology to conduct tele-surgical robot-assisted laparo-

92. Marescaux J, Leroy J, Rubino F, et al. Transcontinental scopic radical cystectomy. Int J Med Robot. Aug 2022;
robot-assisted remote telesurgery: feasibility and potential 18: e2412.
applications. Ann Surg. 2002; 235: 487-492. 100. Wang Y, Ai Q, Zhao W, et al. Safety and reliability of a

93. Anvari M, McKinley C and Stein H. Establishment of the robot-assisted laparoscopic telesurgery system: expanding
world’s first telerobotic remote surgical service: for provi- indications in urological surgery. Eur Urol. 2023; 85: 506—
sion of advanced laparoscopic surgery in a rural community. 507.

Ann Surg Mar 2005; 241: 460—464. 101. Sterbis JR, Hanly EJ, Herman BC, et al. Transcontinental tel-

94. Anvari M. Remote telepresence surgery: the Canadian esurgical nephrectomy using the da Vinci robot in a porcine
experience. Surg Endosc Apr 2007; 21: 537-541. model. Urology. May 2008; 71: 971-973.

95. Tian Z, Lu W, Wang T, et al. Application of a robotic tele- 102. Nguan C, Miller B, Patel R, et al. Pre-clinical remote telesur-
manipulation system in stereotactic surgery. Stereotact gery trial of a da Vinci telesurgery prototype. Int J Med
Funct Neurosurg. 2008; 86: 54—61. Robot. Dec 2008; 4: 304-309.

96. Patel TM, Shah SC and Pancholy SB. Long distance 103. Dorsey ER and Topol EJ. State of telehealth. N Engl J Med

tele-robotic-assisted percutaneous coronary intervention: a

Jul 14 2016; 375: 154-161.



https://hsrc.himmelfarb.gwu.edu/gwhpubs/4145
https://hsrc.himmelfarb.gwu.edu/gwhpubs/4145
https://hsrc.himmelfarb.gwu.edu/gwhpubs/4145

	 Introduction
	 Methods
	 Data collection
	 Data analysis

	 Results
	 Quantitative analysis of publications
	 Countries and institutions
	 Journals and co-cited journals
	 Authors and co-cited authors
	 Co-cited references
	 References with citation bursts
	 Hotspots and frontiers

	 Discussion
	 General information
	 Knowledge base
	 Evaluation on included publications
	 Hotspots and frontiers
	 Effectiveness evaluation of telemonitoring in non-tumorous disease management
	 Cost–benefit analysis of teleconsultation after the COVID-19 pandemic
	 Exploration of telesurgery technologies
	 Future study direction
	 Limitations

	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


