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Abstract
The current Covid-19 pandemic is recharting the definition of medical consultancy services, in the interest of safety of both pa-

tients and health care providers. Telemedicine is a tool that has seen renewed interest in this regard. Doctors across various fields in-

cluding ophthalmology are switching to e-consultation formats to improve access to their clientele and to deliver emergency as well
as routine care. It is essential to be aware of the various outreach modalities available under the broad umbrella of telemedicine, as

well as the medicolegal aspects of such consultancy services. Case consultation for ophthalmologist through telemedicine platforms
poses unique challenges and one must be aware as to which tool could act as an efficient adjunct for optimum patient care.
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Introduction
An integration of electronic information and medical technolo-

gy, Telemedicine is a rapidly developing field aided by the applica-

tion of clinical medicine via telephone, internet or other sources for
purpose of consultation and occasionally to carry out medical ex-

aminations or procedures [1]. World Health Organization defined
telemedicine as the delivery of health care services at a distance by
using electronic means “for diagnosis or treatment, prevention of
disease and injuries, research and evaluation, education of health

care providers to improve health” [2]. Similar to telemedicine, the
terms “telehealth” and “e-health” refer to broader definitions of re-

mote healthcare that involves both clinical as well as non-clinical
services like-medical education, administration and research [3].

Earlier the use and access of telehealth (use of digital technolo-

gies to deliver medical care, health education and public health)

was limited to remote or underserved areas for emergencies and
disasters, however now it has expanded rapidly around the world.
Telemedicine and India

It has been extensively used since 1960’s through telephone

mainly in military and space sectors. However, its use has outgrown
in recent times and a rapid emergence of various technological modalities to facilitate delivery of health care services at a distance

has been seen. In India, the emerging trend of telemedicine is slow,

however a few private Telemedicine service providers/clinics have
come up in larger cities [4].

Despite the advances made in the medical field, 75% of the

overall qualified Doctors and specialists in India are those residing in urban areas. This serves as a major disadvantage to the vast

majority of India’s population that lives in rural areas. In order to
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overcome this problem, Telemedicine could function as a bridge

diseases are usually asymptomatic in the early stages thus contrib-

Classification

[9]. Since these are diseases of posterior segment, they can eas-

and help enhance the basic healthcare for India’s population that
is predominantly rural [5].

There are three main types or categories of telemedicine name-

ly- store and forward, remote monitoring and real-time interactive
services [6].

In store and forward type - the medical data like images, bio

signals are acquired and then transmitted to a doctor or a medical
professional and then it is assessed offline at a convenient time.

The presence of both the parties at the same time is not required.
The specialities that employ this type of telemedicine include- dermatology, radiology, pathology wherein the clinician mainly relies
on history/report and audio/video information of the patient.

In remote monitoring which is also addressed by other names

like- self-monitoring or testing, the medical professional monitors
patient remotely using various technological devices and this is
mainly used for management of chronic diseases or specific health
conditions like- heart disease, diabetes, asthma.

Interactive medicine involves-real time interactions between

the patient and health care provider by means of online and phone
communications and home visits.
Tele-ophthalmology

Teleophthalmology means ophthalmology from a distance and

involves examination, investigation, monitoring and treatment of
patient’s eye related problems with the health care provider and

patient located in different geographical areas [7]. The commonly

used modes in tele-ophthalmology includes- store and forward in
which the data is transmitted to distantly located health care pro-

fessional and is then assessed and reviewed and the real-time in

which there is a live telemedical consultation along with simultane-

ous collection and transmission of data. Owing to being a highly im-

age-driven speciality, in teleophthalmology the most ideal means
of information transmission is the store and forward mode when
compared to the real-time videoconferencing [8].

The most common eye diseases that can be easily studied by

using teleophthalmology include- age related macular degenera-

tion (ARMD), cataracts, glaucoma and diabetic retinopathy. These

uting to a large number of undetected cases and those diagnosed
at a stage when the ideal time for treatment has already passed
ily be evaluated by using retinal examination. Therefore, unlike the

visual acuity tests and tonometry, retinal photography can lead to
the cause of the disease and serve as an effective diagnostic tool in
tele-ophthalmology.

Teleophthalmology and diabetic retinopathy
Visual impairment related to diabetic retinopathy is a major

health problem and is known to cause blindness in about 65% -

82% of the people in the age group of 50 years or more [10]. This
severe loss of vision can be prevented by early detection and timely
treatment. This Early detection and treatment of diabetic retinopathy with the help of tele-ophthalmology has been possible in many

rural and urban areas. Fundus photography has proven to be ben-

eficial for patients who do not attend the regular necessary eye

exams [11]. The Indian Health Service-Joslin Vision Network has
performed diabetic retinopathy screening for American Indians
and Alaskan Natives since 2001. This group has demonstrated the
utility of teleophthalmology in screening at-risk and remote populations [12].

DR (diabetic retinopathy) screening using tele-ophthalmology

has proven to be reliable, cost-effective, accurate and sustained

method to identify patients with DR, grade the disease according
to its severity and further deciding on the treatment options [13].
Teleophthalmology and age-related macular degeneration

A pilot study done in Singapore showed success rate of teleoph-

thalmology in diagnosing ARMD, media opacity and keratopathy.
The study proved that tele-ophthalmology is 100% sensitive and

specific in diagnosing such cases [14]. Many other studies were
done to identify the factors that could increase the efficiency of
teleophthalmology care in relation to AMRD. It was then concluded
that incorporation of OCT images can help with telemedicine based
screening and management of the same [15].

Teleophthalmology and retinopathy of prematurity
Retinopathy of prematurity (ROP) is seen in low-birth weight

pattern infants and is a vaso-proliferative disorder of developing
retina that potentially leads to blindness in significant percentage
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of affected infants [16]. Amongst the paediatric age group, it is the

the pandemic. Covid-19 has challenged the health care resources

cases, the main aim is to assess at risk babies and decrease reliance

not a new concept but its use is rising rapidly in India and across

most common eye related problem that is taken up for diagnosis
and treatment via tele-ophthalmology. In tele-screening of ROP

on limited number of pediatric ophthalmologists. The Ophthalmic

Mutual Insurance Company (http://www.omic.com/rop-safetynet/) published the “ROP Safety Net” guidelines to provide guidance for safe tele-ROP practice.

It has been reported that diagnosis of ROP by an expert via tele-

ROP requires less time in comparison to bedside binocular indirect

ophthalmoscopy [17]. Its other advantages includes timely diagnosis and referral of high risk infants to experts, good reliability and

point of care treatment services and enhanced patient outcome.
Owing to its advantages, many good tele-ROP practice models have

evolved over the past decades. A few to be mentioned are- The

Stanford University Network for diagnosis of Retinopathy of Prematurity (SUNDROP) and Karnataka Internet Assisted Diagnosis of
Retinopathy of Prematurity (KIDROP).
Teleophthalmology and glaucoma

Glaucoma is another common eye disease that is nowadays be-

ing screened via using tele-ophthalmology. The screening is often
performed by using digitally transmitted optic-nerve photographs

of countries across the world and telemedicine can be the key to

ease the burden on healthcare. Although tele-ophthalmology is
the world and these days and hence it is pertinent to also discuss
about and make sure of the privacy of the doctor-patient interaction which could prove to be a challenging task at times.

Bibliography

1. Sharma LK and Rajput M. “Telemedicine: Socio-ethical considerations in the Indian milieu”. Medico-Legal Journal: SAGE Journals 77.2 (2009): 61-65.

2. Thomas S-M., et al. “The effectiveness of teleglaucoma versus
in-patient examination for glaucoma screening: a systematic
review and meta-analysis”. PLoS One 9.12 (2014): e113779.

3. Lurie N and Carr BG. “The role of telehealth in the medical

response to disasters”. JAMA Internal Medicine 178.6 (2018):
745-746.

4. Ganapathy K. “Telemedicine in the Indian context: an over-

view”. Studies in Health Technology and Informatics 104 (2004):
178-181.

usually taken with the help of portable or handheld cameras. This

5. Bagchi S. “Telemedicine in rural India”. PLOS Medicine 3.3

measurements can help in achieving a better diagnosis. A recent

6. Salehahmadi Z and Hajialiasghari F. “Telemedicine in iran:

technique helps in capturing stereoscopic optic nerve photos for
remote evaluation [18]. Additional tools like intraocular-pressure

meta-analysis of tele-glaucoma versus in-person screening demonstrated that tele-glaucoma screening has higher specificity and
lower sensitivity for glaucoma detection compared with traditional
in-person clinical examinations.

Along with its many advantages, tele-ophthalmology has vari-

ous shortcomings. The most cited ones are the concern of its utility
in ocular trauma wherein the photographs and videos aren’t very

conclusive and also the cost of installation and maintenance of the
setup required for tele-ophthalmology are exorbitantly high and
could pose a challenge in its widespread acceptance [19].

Discussion and Conclusion

Tele-ophthalmology is a potential resource which if developed

properly could work wonders for both patients and healthcare

workers both especially in these exceptional situation amidst

(2006): e82.

chances and challenges”. World Journal of Plastic Surgery 2.1
(2013): 18-25.

7. Ang GS., et al. “The influence of the new general ophthalmic
services (GOS) contract in optometrist referrals for glaucoma
in Scotland”. Eye 23.2 (2009): 351-355.

8. Kanagasingam Y., et al. “Progress on retinal image analysis for
age related macular degeneration”. Progress in Retinal and Eye
Research 38 (2014): 20-42.

9. Wang YZ., et al. “Handheld shape discrimination hyperacuity

test on a mobile device for remote monitoring of visual func-

tion in maculopathy”. Investigative Ophthalmology and Visual
Science 54 (2013): 5497-5505.

Citation: Reena Gupta., et al. “Teleophthalmology". Acta Scientific Ophthalmology 4.5 (2021): 105-108.

Teleophthalmology

10. Visual impairment and blindness (2014).

11. Tsui MAH., et al. “Snapshot of teleretinal screening for diabetic
retinopathy at the West Los Angeles Medical Center, Telemed”.
E-Health 22 (2016): 843-846.

12. Sanchez CR., et al. “Ocular telemedicine for diabetic retinopa-

thy and the Joslin Vision Network”. Seminars in Ophthalmology

108

Assets from publication with us
•

Prompt Acknowledgement after receiving the article

•

Issue of Publication Certificate

•
•
•

Thorough Double blinded peer review
Rapid Publication

High visibility of your Published work

25 (2010): 218-224.

Website: www.actascientific.com/

diagnosing diabetic retinopathy and macular edema: a review

Contact us: +91 9182824667

13. Whited JD. “Accuracy and reliability of teleophthalmology for

of the literature”. Diabetes Technology and Therapeutics 8.1
(2006): 102-111.

Submit Article: www.actascientific.com/submission.php
Email us: editor@actascientific.com

14. Choon HTJ., et al. “A pilot trial of teleophthalmology for diagno-

sis of chronic blurred vision”. Journal of Telemedicine and Telec-

are 19 (2013): 65-69.

15. Kelly SP., et al. “Teleophthalmology with optical coherence tomography imaging in community optometry. Evaluation of a

quality improvement for macular patients”. Clinical Ophthalmology 5 (2011): 1673-1678.

16. Fierson WM. “American Academy of Pediatrics Section on Ophthalmology; American Academy of Ophthalmology; American Association for Pediatric Ophthalmology and Strabismus;

American Association of Certified Orthoptists. Screening exam-

ination of premature infants for retinopathy of prematurity”.
Pediatrics 131.1 (2013): 189-195.

17. Richter GM., et al. “Speed of Telemedicine versus Ophthalmoscopy for Retinopathy of Prematurity Diagnosis”. American Journal of Ophthalmology 148.1 (2009).

18. Bergua A., et al. “Tele-transmission of stereoscopic images of
the optic nerve head in glaucoma via Internet Telemed”. Journal
E Health 15 (2009): 439-444.

19. Thomas S-M., et al. “The effectiveness of teleglaucoma versus
in-patient examination for glaucoma screening: a systematic
review and meta-analysis”. PLoS One 9 (2014): e113779.

Citation: Reena Gupta., et al. “Teleophthalmology". Acta Scientific Ophthalmology 4.5 (2021): 105-108.

