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1. INTRODUCTION TO TELEMEDICINE

* What is Telemedicine?

» There is no one definitive definition of telemedicine. Many definitions highligk
that telemedicine is an open and constantly evolving science, as it Incorpora
new advancements in technology and responds and adapts to the ché
health needs and contexts of societies.

» Telemedicine is broadly defined by the World Health Organi
delivery of healthcare services at a distance by all healthca
using information and communication technologies (IC
nation for diagnosis, treatment and preventio
evaluation, and for continuing educ




* History of Telemedicine

» Telemedicine using telephone and video technology started in the 1960s driven
by the military and space technology sectors.

> In the early days of telemedicine, health professionals used this technology s
a way to reach patients living in rural areas.

» In the past, poor telecommunication infrastructure and lack of resources
the widespread implementation of telemedicine.

»With the advancement of Internet in the 1990s, the adoption of
was accelerated.

» Telemedicine and telehealth are used interchangeably.

[elemedicine is often referred to as an older term focused c

n Includes a broader consumer-facing appro

Incorporating a broader se
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* Evolution of Telemedicine

» The evolution of ICT has played a major role in the development of all ICT
health domains. e

» Widespread applications of Internet, smartphones, wearable devices ane
speed mobile networks lead to expanding the scope of telemec
encompass Web-based applications (e.g., e-mail, teleconsulte
conferences via Internet) and multimedia approaches (e.g., text,
Imagery and video) in order to cover a wide spectrum of applics

ope with such an evolution, it can be better to
1) as virtual health which is independent
ncare without borders.

\\\\\\



2. TELEMEDICINE MODALITIES

* There are 4 types of telemedicine services.

» Real time or synchronous telemedicine requires the involved individuals to be
simultaneously present for immediate exchange of information, as in the case oi
videoconferencing with a clinician.

» Asynchronous/store-and-forward telemedicine may encompass review: of
recorded data such as clinical information through an electronic consult
of pathology and/or radiology images, etc. |

» Remote patient monitoring also known as telemonitoring, allows g
monitored in their homes using mobile devices that colle
. temperature, blood sugar levels, blood pressure or other vita

nealth (m-health ) refers to healthcare

on their smartphones, tablets,




3. ADVANTAGES AND DISADVANTAGES OF TELEMEDICINE

* Advantages

» Telemedicine delivers secure virtual healthcare and allows doctors to visit their patients in a- =
virtual manner. In doing so, it is typically billed at a lower cost than in-person VISItS aness
allows to provide affordable healthcare services.

» Patients using telemedicine do not need to travel to medical centers, take time off Wo
spend time waiting for providers. Thus, remote care and diagnosis offered by telem
can benefit patients and healthcare systems with the reduction of travel costs oS
care and the associated time and stress when compared to the case of In-pe
Health outcomes are improved.

» The use of telemedicine can avoid costly hospitalizations and can
healthcare through remote patient monitoring and incorporating

n)embers into the care process. This can allow patients to s
e quality of life for patients who have chronic cor

are remotely, in-person ca




* Disadvantages of Telemedicine

»One possible consequence of using tele-consultations or video link is a8
breakdown Iin the patient/healthcare professional relationship. Communicatior
breakdown can result from poor interpersonal skills.

» Cybersecurity: As with any technology that involves electronically. trans
patient data, telemedicine systems are susceptible to hackers and b
Healthcare organizations remain one of the biggest targets for onI|

> Inability to prescribe medications: A physical examination or €
. required before a physician can write a prescription for a g

aining and equipment: Providers neec

nent. 1 Nere are




4. VIDEOCONFERENCING SYSTEMS FOR TELEMEDICINE

* Real time uninterrupted video streaming is required by synchronous telemedicine.
Videoconferencing is one of its main supporting technologies.

* The use of live interactive video can enhance patient-provider communications.

* Video technology can effectively facilitate the growth of telemedicine. Virtual visits are more
Important than in the past due to the COVID-19 pandemic and physical distane
requirements. Video conferencing enables healthcare providers to set their own S€
and maintain patient contact with less travel and less pressure. This can include ne
visit, follow-up visit, and on-treatment visit, respectively. *

* Videoconferencing systems can be used for diagnosis and prescription of
for patients at remote locations, for remote clinical consultation
professionals, and for education and training of medical staff, etc. Tele
active video examination of a patient conducted by ph
mptoms and suggest immediate action
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5. CONFIGURATION OF A TELEMEDICINE
VIDEOCONFERENCING SYSTEM

* Videoconferencing systems use video and communication technologies to
transmit medical information such as audio, video, and graphics betweems
two or more sites. Therefore, the main components of a telemediCit

videoconferencing system generally include . - 1
> Viewing monitor(s) ' s ]
» Camera(s) Gy S

N

.ontrol/user interaction devices (e.g., mouse, keyboard
ices (e.g., document scanner, medical scc
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6. DISPLAY TECHNOLOGY

* High-performance displays are very important for videoconferencing

applications.

» To make confident diagnoses and to improve detection, the high resolution of @ C
display is required to show high-quality or perfect images over time. This can, .0
radiologists in checking the smallest clinical details to make confident diagnose
Improve detection. Thus, suspicious findings can be detected in the earliest

» High-resolution display is required to train surgeons in how to use the a¢
perform leading edge procedures on hard-to-reach and small spaces
be also used to conduct robotic surgery. '™ > I




* Evolution of Display Technology

» Display technology has evolved from early cathode-ray tube (CRT) monitors to
plasma display panels, and recently, to flat-panel displays using liquid-crystai
display (LCD) or light-emitting diode (LED) technology. These were primarily:s
utiized for TV and computer applications in the past. Moreover, receni
advances In display technology have enabled new form factors for mobile
wearable displays, such as flexible and transparent displays, to suppor
applications.

© CRTs are a vacuum glass tube with electron gun(s) and a phosphor-coated
have a dependence of tube length on the screen size and normally occug
amount of desk space. Flat-panel displays with light weight have replaced

Plasma display panels are also a type of flat-panel displays and were
HD TV application. Plasma TV production was discontinued in the

Icient, cost-effective LCD screens are widel
1eld devices.




/. 8K IMAGE MONITOR FOR TELEMEDICINE

APPLICATIONS
e Ultrahigh-definition (UHD) TVs with 8K resolution (7680%4320 pixels) are ;
commercially available, which use LCD and OLED displays, respectively. e}
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* Sharp company already reported to deliver the world’s first 8K image monitor In
November 2017 to the medical field with an 8K rigid endoscope system.

* By transmitting UHD and realistic images in real time to remote areas and By
viewing on a large screen 8K image monitor, this can be applied to telemedicing
and medical education. The recorded 8K surgical video of a leading surgeon
be also used for education of young doctors.

* Pixel perfect surgical displays are very important for safe image-guidecs

C!osé up of
liver cancer
of a dog

Cancer g T
uede By Prof. Asano, ANMEC




8. FUTURE WORK

* Cost reduction of telemedicine videoconferencing systems.

* Improvement of security of patient information and Vvideg
communications.

*Use of 5G and UHD video to improve the performan
videoconferencing systems.

Ine applications.
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9. CONCLUSIONS

* Telemedicine can be used to effectively overcome the distance and time barriers
between healthcare providers and patients, which is very useful for people withs=
reduced mobility or who live in rural and remote areas.

* Videoconferencing is regarded as one of main supporting technologies
telemedicine applications. Healthcare professionals and patients =S¢
connected via live interactive video, thus enhancing patiet
communications.

® Jo significantly improve the image quality and se
Ideoconferencing, advanced monitc
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Thank you very much.
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