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Chapter 1

Telemedicine

1. Introduction

 Telemedicine is a term commonly used to portray a kind of patient consideration which 
includes checking of a patient’s condition by a healthcare worker situated at a healthcare in-
stitute which is far from the area of the patient. Interest for electronic patient checking frame-
works will considerably develop in one year from now, reinforced by innovative advances. 
Remote multi-boundary screens and stations will put gains in gear deals. Even though tele-
medicine frameworks have been executed for a long time, Ethernet has quite recently started 
to be actualized in the most recent decade. A considerably more cost-effective arrangement 
is to exploit the previously existing Internet. Additionally, the spread of remote innovation 
permits the advancement of more telemedicine gadgets with a low or no cost associations, at 
a short or significant distance, and wearable and effectively convenient. Starting here of view, 
telemedicine is characterized as the conveyance of human services and the sharing of clinical 
information over separation utilizing media transmission implies. In this way, telemedicine 

Abbreviation: Computed Tomography (CT), Information and Communication Technologies (ICT), Quality of life-re-
lated to patients’ health (HRQoL), Multiple Sclerosis (MS), Parkinson infection (PD), Personal Protective Equipment 
(PPE) 
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plans to give master based social insurance to understaffed distant destinations and propelled 
crisis care through present-day media transmission and data advances.

2. Background

 Telemedicine incorporates system and clinical innovation, by and large involving far 
off analysis, master interview, data administration, online tests, distant correspondence, and 
so on. Given system correspondence, it executes far off-exchange, stockpiling, question, 
correlation, show, and sharing of video and sound data and clinical information of a patient. 
The accessibility of brief and master clinical consideration can definitively improve social 
insurance administrations at understaffed country or far off zones. At that point, telemedicine, 
if sufficiently utilized, is fit for giving colossal advantages to society. One such advantage 
is that patients can be inspected without making a trip to a medicinal services office. This 
element is especially significant for patients who live in far off territories who will most likely 
be unable to effectively go to the closest social insurance office, or who should be inspected 
by a medicinal services specialist situated far away from the patient, in another State, for 
instance. Another advantage of telemedicine is that it is prepared to do permitting a patient to 
be inspected more frequently than would be conceivable if the patient were required to make a 
trip to a medicinal services office because of the simplicity with which it tends to be directed.

3. Recognizing Challenges

 The main downside of telemedicine is the hazard to significantly decrease the human 
contact and the inclination between the patient and the specialist which is the basis behind the 
accomplishment of any treatment. In the part are depicted some of the imaginative gadgets 
created by the creator, licensed or patent-pending, utilizing the most developed data and 
correspondence innovations, to show the colossal capability of telemedicine. Some perceive 
telemedicine from telehealth with the past kept to help transport by specialists just, and the last 
inferring organizations gave by clinical orderlies, tranquilize experts, and others.

Telemedicine is made up of four elements-

Offering medical support• 

Helping patients who are not in the comparable physical region• 

Various type of ICT utilization• 

Health outcome improving• 

 Since the rise of the coronavirus illness (COVID-19) even though most patients during 
this pandemic are looking for specialists in the administration of respiratory issues, there 
remain patients with neurological issues requiring assessment by neurosurgical suppliers. It is 
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getting progressively hard for patients with non-emanant neurosurgical issues to be assessed. 
The utilization of telemedicine isn’t new to specific claims to fame inside neurosurgery, 
particularly emanant cerebrovascular consideration. Starting in the late 1990s, a few patients 
giving an intense ischemic stroke were surveyed distantly by nervous system specialists and 
neurosurgeons. This early experience formed into present-day contact screen stages considering 
two-way varying media correspondence between the doctor and patient [1]. Additionally, distant 
understandings of Computed tomography (CT) angiography and CT perfusion of the mind are 
presently broadly embraced in endovascular neurosurgery. Some cell phone applications can 
show the aftereffects of the CT angiogram with comparative precision to an emergency clinic-
based work station [2]. Then again, as telemedicine keeps on growing during the COVID-19 
emergency, certain subspecialties of neurosurgery are encountering telemedicine just because. 
Thus, new chances and difficulties are being found by the patient and the doctor with the 
extension of telemedicine into this field. 

4. Origin of Telemedicine and Telehealth

 Telemedicine is followed back to the mid to late nineteenth century with one of the 
fundamental dispersed records occurring in the mid-twentieth century when electrocardiograph 
data was transmitted over telephone wires [3,4]. Telemedicine, in its forefront structure, started 
during the 1960s in immense part controlled by the military and space development fragments, 
similarly as two or three individuals using immediately open business gear [3,5]. Instances of 
initial mechanical accomplishments in telemedicine consolidate the use of TV to empower 
gatherings between aces at a psychological foundation and general pros at a state mental crisis 
facility, and the course of action of ace clinical guidance from a critical educating crisis center to 
an air terminal clinical core interest [6,7]. Ongoing movements in, and extending openness and 
utilization of, ICTs by everyone have been the best drivers of telemedicine over the earlier decade, 
rapidly making extra open doors for restorative administration organization and transport. This 
has been substantial for making countries and underserved regions of industrialized nations 
[8]. The replacement of basic kinds of correspondence with cutting edge methodologies got 
together with a quick drop in the cost of ICTs, have begun wide excitement for the utilization of 
telemedicine among restorative administrations providers, and have enabled social protection 
relationship to envision and execute new and progressively successful techniques for giving a 
thought [5]. The introduction and support of the Internet have moreover animated the pace of 
ICT movements, therefore developing the degree of telemedicine to incorporate Web-based 
applications (for instance email, teleconsultations, and social events through the Internet) and 
intuitive media moves close (for instance propelled imagery and video). Such movements have 
incited the creation of a rich weaving of telemedicine applications that the earth is coming to 
use.
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5. Telemedicine in Community

 In this era, the advancement of technologies in medicinal services is altering the 
characteristics of sicknesses, expanding endurance to the detriment of expanding the 
predominance of interminable infections, and palliative consideration. This converts into an 
adjustment in wellbeing request that provokes us to look for an increasingly productive help 
model that ensures all-inclusive, quality, perpetual inclusion at a reasonable monetary expense. 
The development of ICT, inescapable in each region of the present society, offers now the scope 
of potential outcomes in the possession of Telemedicine. Telemedicine now takes on a focal 
job in accomplishing its destinations. The benefits of such order are numerous: this encourages 
openness to the human services framework, accomplishes more noteworthy adequacy and 
nature of care, lessens costs, encourages the capacity and the executives of data, remembers 
the patient for the restorative methodology proactively and it builds a connection to treatment, 
decreases dreariness and adds to a superior personal satisfaction for our population.

6. Telemedicine in Neurosurgery

 The initial phase in setting up a telemedicine visit is booking the arrangement. 
Thinking about our set up patients and seeing new patients during this time permits us to give 
preservationist medicines, assess new patients for a medical procedure, and decline the surge 
of face to face experiences once the COVID-19 pandemic is finished. To this end, we are 
empowering all patients who were at that point planned to be found in the facility to change 
their arrangement to a telemedicine visit as opposed to delaying their center visit for quite a 
long time. Thirty minutes preceding the planned arrangement, the medical associate calls the 
patient to accumulate data, including quiet recognizable proof, evaluated stature and weight, 
boss grumbling, torment level and area, and current prescriptions. Furthermore, they acquire 
exceptional assent for the telemedicine visit, which incorporates affirming the patient’s area 
and that they are in a similar state or an express that has deferred authorizing prerequisites 
during the pandemic, consenting the patient to take an interest in a telemedicine visit, guiding 
the patient to look for the closest Emergency Department in case of a health-related crisis, 
and prompting that the patient should plan to see them going to doctor at any rate once for an 
office visit inside the following year. The patient is advised to login or “check-in” in any event 
15 min preceding their arrangement, to lead the visit in a peaceful stay with great lighting, 
to wear garments that are effortlessly expelled should an immediate assessment of the spine 
or the furthest point be required, and to have another person accessible to hold the camera, if 
conceivable, to encourage catching physical assessment discoveries.

7. Record Keeping

 It is likewise significant for the archiving doctor to record the hour of the experience, 
as charging is finished by time. Recording the patient’s history is direct, and it very well 
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may be acquired by an inhabitant or propelled practice supplier simply like in the facility. 
The physical assessment is nuanced and depends on great lighting, sufficient space for the 
patient to move, the capacity for the patient to situate the camera in a manner that considers 
fitting representation, and away from directions concerning the medicinal services supplier. 
A torment outline can be shared with the patient’s screen to connect the area of torment on 
assessment. One significant part of neurosurgical telemedicine visits that varies from general 
practice telemedicine is the significance of imaging for assessing and diagnosing infection. 
Obtaining that imaging represents one of a kind test to neurosurgeons, especially for new 
patients who have had imaging done at outside offices. 

8. Using Technology

 During the genuine visit of patients, Zoom’s screen share capacity encourages looking 
into pictures with patients, and the capacity to draw on the sweep continuously considers 
compelling correspondence and patient training. Telemedicine visits for patients are essential 
for triaging dire issues during this season of emergency; overseeing patients minimalistic 
ally with torment prescriptions, steroids, and far off active recuperation proposals while their 
technique is postponed; following up on postoperative patients, and marking patients up for 
a medical procedure shortlist to temper the surge of center visits that will happen once the 
COVID-19 pandemic is over. When this emergency is finished, neurosurgeons should address 
this unavoidable excess: maybe by diminishing facility time and expanding employable time. 
In any case, booking patients for the medical procedure without an in-office visit has intriguing 
good, legitimate, and moral ramifications, which have to a great extent never been an idea of 
until this point.

9. Accomplishment of Telemedicine 

 Telemedicine is executed through 3 mediums: video with sound, the phone just, and 
electronic correspondence as it were. The application Zoom (San Jose, California), which had 
recently been utilized by our neurosurgery office for far off gatherings, is our favored strategy 
for conveying telemedicine. This innovation additionally has highlights like “breakout rooms,” 
which permit telemedicine visits to intently copy the work process of an in-office center visit, 
total with a lounge area, distinctive diagnostic rooms, and a typical center for suppliers. At 
the point when broad media visits are impractical auxiliary to network issues, at that point 
calls without video are a reinforcement alternative. Ultimately, electronic correspondence, 
(for example, email or clinical record informing) can be utilized to keep in touch with patients. 
New changes take into account the charging of these electronic interchanges.

10. Current Applications in Neurosurgery

 Diminishing hospitalizations, create self-care and self-organization of the disorder, and 
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improve the personal satisfaction identified with patient’s wellbeing (HRQoL) is the goal of 
eHealth management. Telehealth mediations incorporate this telemedicine.

Video or Audio and video calls with particular clinical consideration continuously or • 
through technological advancements. 

Telecommunication frameworks with wellbeing experts via the Internet. • 

Wired and remote telemonitoring parameters, for example, lung work, pulse, circulatory • 
strain, or oxygen immersion. 

Pulmonary recovery programs with practices regulated by videoconference, • 
telemonitoring of the activities, teleported intervened by nursing.

Treating patients with mechanical ventilation by telemonitoring at home [9].• 

 The United States is making more beds, ending elective medical procedures, making 
sure about and reusing personal protective equipment (PPE), preparing ventilators, and 
guaranteeing a solid workforce. Across the nation, neurosurgeons have deferred elective cases, 
performing just that thought about new or dire, targeting diminishing COVID-19 spread, getting 
ready for persistent volume floods, safeguarding PPE, and opening up assets. A few divisions 
are exploring careful cases to assess direness; others are entreating specialists to self-direct. 
Preparing programs are utilizing internet learning. National associations are assembling to give 
direction. Patients with elective concerns are confronted with deferment. Hence, telemedicine 
has developed to proceed with outpatient care, empower persistent correspondence, and give 
a similarity to “nothing new.” Due to high sharpness and restricted authorities across the 
country, neurosurgery has supported face to face visits over telemedicine. Thus, neurosurgical 
telemedicine has been generally applied in outpatient postoperative mind and follow-up visits 
[10]. In intense jobs, telemedicine and telehealth have empowered correspondence and move for 
fundamentally sick patients [11,12]. As neurosurgeons are not territorially equally disseminated, 
telemedicine may take into consideration continuous administrations, convenient intercessions, 
and encouraging consideration coordination, growing its role. The COVID-19 pandemic has 
sped up the acquaintance of telemedicine with neurosurgical care. For neurosurgery explicitly, 
all patients are offered telemedicine visits, except if ideal consideration must be given face to 
face. As telemedicine is quickly conveyed in outpatient neurosurgery, we are seeing developing 
requests for inpatient video telemedicine, underscoring the significance of constraining supplier 
presentation. With recorded patient consent and consideration regarding emergency clinical 
guidelines, video telemedicine visits can be performed and repaid.

11. ePrescription for Management

 In any case, issues with the execution of the product framework and the legitimate 
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guideline showed up and characterized systems were not decidedly acknowledged by clinical 
specialists and drug specialists. Every one of these issues at last caused delays in the presentation 
of compulsory utilization of electronic solutions. It is somewhat an incomprehensible 
circumstance since the main electronic solution was at that point. In any case, since that time 
it was utilized on a wilful base. The patient comes to see his/her primary care physician, who 
analyses the patient and recommends drug-yet not on paper. The specialist enters a remedy 
in a focal database. Whenever wanted, authentication on the e-solution can be given. The 
patient needs to get just the produced code. With that, the patient goes to the drug store to get 
the medication. The type of e-remedies should provide for patients the benefit of getting the 
solution in a few different ways - in print, as email or SMS contrasted with customary paper 
remedies. The assurance of individual information is acknowledged in a basic manner: the 
remedy contains just the patient’s name, the remainder of the information is encoded in the 
standardized tag identifier. The drug store is furnished with the standardized tag per user, so the 
drug specialist can see the data about the recommended prescription on the screen. One of the 
favorable circumstances of the announced e-Prescription is the account of possible unwanted 
associations of drugs taken simultaneously. The drug specialists ought to have the option to 
forestall awful dosing, unseemly mixes of medications, or giving the patient more items with a 
similar dynamic fixing. This will secure the patient. In light of the negative involvement in the 
presentation of past electronic applications, they wouldn’t utilize e-Prescription in the current 
structure. Then again those clinical specialists who attempted and use e-Prescription, for the 
most part, proceed with it. 

12. Services of Distinct Contexts

 Telemedicine applications can be requested into two basic sorts, according to the 
arranging of the information transmitted and the participation between the individuals included 
specialist to specialist or specialist to the patient [3]. Store-and-forward, or no concurrent, 
telemedicine incorporates the exchanging of pre-recorded data between at any rate two 
individuals on different events. For example, the patient or insinuating prosperity capable 
sends an email delineation of a clinical case to an authority who later sends back a notion 
concerning examination and perfect organization [13]. Conversely, constant, or coordinated, 
telemedicine requires the included people to be at the same time present for guaranteed trade 
of data, as on account of videoconferencing [13]. In both synchronous and nonconcurrent 
telemedicine, related information may be transmitted in a collection of media, for instance, 
text, sound, video, or still pictures. These two fundamental approaches to manage telemedicine 
are applied to a wide group of organizations in contrasting settings [5,14]. Most telemedicine 
organizations, most of which center around conclusion and clinical organization, are routinely 
offered in industrialized zones including, anyway not confined to the United Kingdom of 
Great Britain and Northern Ireland, Scandinavia, North America, and Australia [3,15]. Also, 
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biometric assessing contraptions, for instance, gear checking beat, circulatory strain, and 
blood glucose levels are logically used to remotely screen and supervise patients with serious 
and endless ailments. Some foresee that telemedicine will essentially change the transport of 
wellbeing administrations in the industrialized world by migrating restorative administrations 
from facilities and focuses into homes [16]. In low-pay nations and locales with the compelled 
establishment, telemedicine applications are used to interface human administration providers 
with specialists, referral clinical centers, and tertiary thought networks [16]. Even however 
negligible exertion telemedicine applications have shown to be down to earth, clinically 
significant, acceptable, and versatile in such settings and underserved systems, these applications 
are not being grasped on a vital scale as a result of a collection of blocks [17].

13. Neurological Examination

 Some debate that the conceivable inadequacy of telemedicine is the disappointment for 
providers to play out a physical evaluation. Be that as it may, as ordered as of now, specialists can 
play out a precise and broad neurologic evaluation even through a telemedicine stage [18-25]. 
Currently, perhaps the most notable telemedicine organization is the field of exceptional stroke 
guidelines, a field that demands fast neurologic appraisal and treatment of patients inside the 
window for intercession [25]. Through tele neurology and tele-stroke, the unfaltering nature of 
remotely directed neurologic evaluations, particularly the National Institutes of Health Stroke 
Scale, has been settled in over the full extent of stroke seriousness [26-30]. Furthermore, tele-
stroke care has been shown to abbreviate the length of medical clinic remain, similarly as to 
urge quick access to recuperation assessments and other suggestive testing and imaging, when 
diverged from standard stroke unit care [26].

14. Approach to Clinical Examination

 There have been pilot primers for relentless neurologic thought movement for patients 
with Parkinson contamination (PD), Multiple sclerosis (MS), and fundamental tremor. PD is 
the most broadly perceived sign for significant cerebrum incitement [31]. The energy standard 
for surveying PD is the Unified Parkinson Disease Rating Scale containing 4 subscales:

Daily activities• 

Disposition and conduct• 

Assessment of motor, examined by physicians• 

Treatment difficulties• 

 Among these, subscale 3 is the most proper part for following contamination seriousness 
after some time [32]. Several examinations have gathered that subscales 1 and 2 can be 
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enough self-guided by patients or parental figures, making unsurprising results to provider 
coordinated appraisals [33-35]. One minimal randomized controlled fundamental standing out 
far off versus face from face neurologic evaluations in patients with PD indicated comparable 
examinations of talk, outward appearance, postural security, step, balance (rising out of a 
seat), resting tremor, and hand and body bradykinesia; and a sensible degree of between rater 
dependability for finger taps and movement tremor. Further, patients in a comparable report 
that followed up through telemedicine declared improved individual fulfillment and updated 
engine execution appeared differently about patients getting typical consideration. For patients 
with spinal string wounds, tele-sensory system science visits were shown to be as fruitful as 
in-person rebuilding and to offer vital additional points of interest in close to home fulfillment 
and long haul wellbeing results [36]. Remote neurologic appraisals are similarly essential in 
the evaluation and clinical organization of key tremor, the most notable advancement issue 
[37].

15. Challenges in Neurological Examination

 Certainly, a couple of parts of the neurologic appraisal may be more enthusiastically 
to survey remotely than others, extraordinarily, significant tendon reflexes, inflexibility, 
retropulsion pull testing, minor abatements in facial energy, inconspicuous dyskinesia, and 
member bradykinesia [38]. Some examinations noted to some degree progressively delicate 
between rater understanding while at the same time reviewing the cerebellar, brainstem, and 
tangible capacities [34,36]. However, playing out a precise and complete neurologic test 
remotely is attainable. Even though the neurologic evaluation may have minor deficiencies, 
during the current overall COVID-19 pandemic and restorative administrations crisis, a far off 
appraisal is presumably going to offer access to think about patients who regardless would be 
not ready to be reviewed in any way shape or form. These far off visits can be unfathomably 
strong, especially at whatever point upheld by a readied individual (tele-overseer) or relative 
on the patient’s end, or if being used for follow-up after a hidden eye to eye neurologic test. 
In the time of COVID-19, social isolating and obliged persistent contact is fundamental, 
telemedicine is a promising and convincing approach to manage continuing with neurologic 
thought.

16. Telemedicine Opportunities of Neurosurgery

 The repulsive COVID-19 has been such an open door for telemedicine. The COVID-19 
pandemic has presented the two patients and human services suppliers in incredible danger 
through conventional in-person hospital visits. With social removing being forced across the 
nation, numerous patients and suppliers have gone to telemedicine for certain outpatient visits, 
as it productively keeps patients and suppliers associated while keeping up a safe physical 
separation. Emergency stroke assessments using telemedicine have been set up and demonstrated 
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to be a non-second rate compared to customary assessment. Telemedicine is appropriate for 
routine postoperative visits where the patient can report progress, and a straightforward video 
wound check can be led without any problem. Telemedicine postoperative visit was a protected 
and even alluring option by patients in the initial ninety days after elective cranial medical 
procedures, including aneurysm cutting, arteriovenous mutation resection, cerebrum tumor 
resection, and different types of microvascular decompression [39]. The time and cost investment 
funds ascribed to telemedicine visits are the major contributing components prompting higher 
patient satisfaction scores concerning routine postoperative follow-up visits [40]. Different 
sorts of neurosurgical patients might be appropriate for telemedicine-based starting meetings 
or follow-up visits. For instance, patients holding little, unruptured intracranial aneurysms 
that just need to set up care an outpatient angiogram with a neurosurgeon may think that it’s 
optimal to do as such with a telemedicine visit. Likewise, patients with little cerebrum tumors 
found unexpectedly may profit by setting up care or looking for long haul catch up with a 
neurosurgeon with a telemedicine visit. In both of the above models, if the choice for a medical 
procedure is made by the neurosurgeon, at that point a formal in-understanding visit total with 
the patient’s family is suggested. Telemedicine has offered patients one of a kind access to the 
relative scant neurosurgical assets. Different suppliers who need a consult can likewise team up 
with neurosurgeons all the more effectively and proficiently. This is an ideal time for suppliers, 
legislatures, and government organizations to cooperate with the telemedicine model by setting 
up rules, guidelines, and clinical assembly. It might sound brave, yet the mechanical careful 
framework and propelled correspondence innovation have empowered specialists to perform 
medical procedures distantly. Mechanical arms have been produced for vascular interventional 
treatment and utilized in stomach aorta issues. It probably won’t be long before neurosurgeons 
can perform neurosurgical strategies thousands of miles away from the patient.

17. Telemedicine and Neurosurgical Perspective

 The center of a clinical experience lies in the doctor’s assessment and suggestions 
dependent on a complete clinical history, physical test, and accessible test outcomes and 
pictures. Clinical history can be gathered through coordinated sound and video correspondence, 
test results, and pictures open using the electronic clinical graph and imaging framework. The 
most challenging part of a telemedicine visit is the physical assessment. Certain neurosurgical 
conditions produce signs and side effects that are past the extent of telemedicine. Numerous 
restrictions have been perceived by the specialist performing point by point neurological tests 
on patients. A huge scope study has discovered that the telemedicine-based physical test is the 
second rate compared to an in-person physical test [41]. To play out a superior neurological test 
using telemedicine, the American Academy of Neurology has shared a few hints. Mental status 
can be handily decided through perception. Discourse ought to be evaluated in the arrangement 
of perception, naming, and redundancy. Visual field assessment should be possible on the 
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screen, yet may require a right hand on the patient’s side. To analyse the extraocular muscles, 
educate the patient to look right to one side, right, up, and down without moving the head; to 
inspect visual obsession, teach the patient to concentrate on camera. Face as well as the tongue 
can be analyzed through video. Students can be seen with zoom work, anyway light reflex and 
fundoscopy won’t have the option to be evaluated. Net hearing can be surveyed through sound; 
in any case, air and bone conduction tests can’t be evaluated without an associate or a tuning 
fork with the patient. Shoulder shrug symmetry can be watched virtually. Motor strength can 
be analyzed with no confrontational measures: asymmetry of lower arm rolling, digiti quinti 
sign can be utilized as indications of arm shortcoming; look at leg quality by educating patients 
to stand up from a sitting situation with arms crossed, hunch, heel walk, and plantar walk. The 
cerebellar capacity can be surveyed with finger to nose test or mend knee-shin test without any 
problem. Tactile tests, reflexes, fundoscopy, muscle tone, quality evaluations, and vestibular 
moves that require head development are hard to perform without a prepared assessor [42].

18. Neurosurgery and Scope of Telemedicine

 The zone of neurosurgery that may be mostly blocked by telemedicine is a spine issue 
since imaging discoveries may not straightforwardly associate with the patient’s introducing 
grumblings. The physical test is essential to patients giving extreme low back agony to separate 
a spine pathology, for example, compressive myelopathy or radiculopathy from a characteristic 
hip, sacroiliac joint, or fringe nerve pathology [43]. Moreover, patients giving cauda equina 
disorder, a care crisis, can precisely be analyzed simply after a nitty-gritty physical test is 
performed with a cautious evaluation of a patient’s rectal tone, perineal sensation, and lower 
furthest point quality [44]. Besides specific parts of the neurological test, suppliers may battle 
with getting other basic bits of a patient’s general wellbeing to incorporate current weight, 
stride, act, and essential signs. The assortment of certain essential gives spending the-counter 
hardware might be ordinary for patients with an incessant respiratory ailment, heart conditions, 
or diabetes, however, this requires a buy that patients looking for an underlying counsel with a 
neurosurgeon might be not able to perform [45]. Notwithstanding the telepresence visit, both 
patient and supplier may go over deterrents relating to the framework of telemedicine. Little 
gathering and solo practice might not have a devoted IT source or backing to set up the stage 
required for the telehealth visit. A few patients may have inadequate hardware, web access, or 
aptitudes to work the application for the visit. There could be guidelines forced by the state or 
government confining telemedicine practice. The coding, charging, and repayment procedure 
could be consummated to all the more likely serve telehealth visits. These are the challenges 
that limit the expansive appropriation of telemedicine in neurosurgery.

19. Shortcomings of Telemedicine 

 Telemedicine holds the unprecedented potential for decreasing the variance of discoveries 
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similarly as improving clinical organization and transport of social protection organizations 
worldwide by updating access, quality, capability, and cost-ampleness [3,16]. Specifically, 
telemedicine can help arranges generally underserved – those in far away or commonplace 
domains with relatively few prosperity organizations and staff-because it overcomes detachment 
and time limits between human administrations providers and patients [3]. Further, confirmation 
centers around huge money related focal points to patients, families, prosperity specialists, 
and the prosperity structure, including updated understanding provider correspondence and 
informational possibilities [46]. Despite its assurance, telemedicine applications have gained 
moving degrees of ground. In both industrialized and making countries, telemedicine still 
can’t be dependably used in the social protection structure to pass on routine organizations, 
and scarcely any pilot adventures have had the choice to proceed with themselves once starting 
seed financing has wrapped up [17]. A couple routinely alluded to difficulties speak to the 
nonappearance of life expectancy in various telemedicine attempts. One such test is a complex 
of human and social components. By and large, testing of everything is etymological and 
social differences between patients (particularly those underserved) and pros [3,5,16]. A lack 
of studies revealing monetary favorable circumstances and cost-ampleness of telemedicine 
applications is also a test. Showing solid business cases to convince system makers to handle 
and put assets into telemedicine has added to lacks in the structure and underfunding of ventures 
[3]. Lawful considerations are a noteworthy obstacle to telemedicine take-up.

20. Difficulties

 Related to real thoughts are mechanical challenges. The structures being used are 
awesome, and there is the potential for breakdown, which could trigger programming or hardware 
frustration. This could extend the bleakness or mortality of patients and the commitment of 
therapeutic administration providers as well [47]. To vanquish these troubles telemedicine must 
be coordinated by definitive and extensive guidelines, which are applied comprehensively, 
ideally around the globe [48]. Simultaneously, institutions managing mystery, security, access, 
and hazard ought to be sorted out [49]. As open and private divisions take an interest in a 
closer planned exertion and become dynamically related in eHealth applications, care must 
be taken to ensure that telemedicine will be sent adroitly to increase social insurance laborers 
and perfect quality and confirmation that income-driven endeavors don’t deny inhabitants 
access to essential general organizations [49]. In all countries, issues identifying with the 
characterization, respectability, and security are of good concern concerning the usage of ICTs 
in telemedicine. Telemedicine is executed decently and to the most significant good rules, 
to keep up the balance taking everything into account and assurance that differentiation in 
preparing, language, geographic zone, physical and intellectual ability, age, and sex won’t 
quick minimization of care [49].
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21. Global Response throughout COVID-19

 The COVID-19 crisis has realized a flood in telehealth given extended enthusiasm 
for virtual clinical visits similarly as an ephemeral lift on medicolegal impediments that had 
confined telehealth’s expansion previously. The pandemic has found a way to strain clinical 
resources, affecting managing bodies, and master social requests to recommend elective 
clinical techniques be dropped or deferred [50]. This made a one of a kind open door for 
boundless telehealth use to fulfill the flood in need for remote clinical consideration. Because 
of the emergency, administrative and state governments made a move to encourage the quick 
usage of telehealth programs the nation over wellbeing frameworks. Retroactive to March 
1, 2020, and for the span of the general wellbeing crisis, arrangements incidentally expelled 
the prerequisite that Medicare telehealth repayments be restricted to recipients looking for 
care at assigned wellbeing habitats in country zones, consequently stretching out telehealth 
inclusion to all [51]. This waiver impacts reimbursement for government social protection 
programs, including Medicare, Medicaid, and the Children’s Health Insurance Program. 
These visits are seen as identical and reimbursed at a comparable rate as all eye to eye visits. 
Also, Medicare furthermore expanded the summary of qualified organizations gave utilizing 
telehealth, including sound just calls and emergency office visits. Specialists may use telehealth 
for both new and developed patients [52]. Expanded Current Procedural Terminology codes 
appropriate to telehealth have been summarized to oversee suppliers [53,54]. As some private 
payers are following the Centers for Medicare and Medicaid Services heading, providers are 
asked to check with unequivocal payers similarly as state laws and rules concerning qualified 
inclusion [55] with an ultimate objective to oblige licensure confinements. Telehealth providers 
have moreover been quickly allowed to give medications for controlled substances without in-
person evaluations, gave certain necessities are met [56]. These parts have all sensible added 
to development in the degree of neurosurgeons who have begun to use telehealth during the 
COVID pandemic.

22. Telemedicine Prospect of Neurosurgery

 The potential great that can emerge out of joining telemedicine into neurosurgery is 
immense. Telemedicine shuts the physical hole among suppliers and patients, among masters, 
among teachers and understudies. We as of now approach clinical assets readily available 
through cell phones. Before long, in a rustic zone, we may see a neighborhood facility with 
an assigned room in which a patient can be completely assessed by a neurosurgeon using 
telemedicine while helped by a prepared analyst present with the patient. With the headway 
of imparting innovation and improvement of a mechanical medical procedure framework, 
distant neurosurgery may turn into the new standard of neurosurgery practice. As enlarged 
the truth being brought into the clinical field, tolerant doctor communication will turn out to 
be increasingly compelling and proficient. Furthermore, understudies from immature areas 
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can learn progressed neurosurgical information and strategy even from a huge number of 
miles away under the foundation of telemedicine. Telemedicine will progress and enormously 
assemble restricted clinical assets and upraise clinical training. Questions remain whether the 
casual administrative guidelines that have empowered the broad execution of telemedicine 
administrations will come back to increasingly rigid guidelines once the pandemic has settled. 
Future examination researching understanding results, quiet fulfillment, and financial impact 
will give neurosurgeons knowledge into the achievability of making telemedicine visits 
standard of care for the assessment and the executives of spine pathology. From a supplier 
point of view, certain physical assessment angles are difficult to be satisfactorily assessed 
using telemedicine; in any case, regardless of innate confinements, most dire neurosurgical 
conditions can be identified by definite history and video target evaluations of solidarity, 
coordination, and cranial nerve work. 

23. Challenges

 With expected advantages, including cost-investment funds, understanding fulfillment, 
decreased hold up time, lessened travel time, and diminished lost-work-time, telemedicine has 
huge potential. Telemedicine is practical, effective, and of worth, yet its boundless appropriation 
is restricted because of boundaries in strategy, guidelines, and permitting requirements. Future 
bearings must accentuate asset accessibility, strategy and guideline hindrance decreases, and 
an all-inclusive way to deal with the charging and installment of administrations rendered 
distantly. With a planned exertion, away from of confinements and jobs, and purchase in from 
partners, telemedicine can alter neurosurgical care in our current pandemic and past.

24. Conclusions

 Telemedicine shuts the physical hole among doctors and patients, among masters, 
among teachers and understudies. We as of now approach clinical assets readily available 
through cell phones. Before long, in a rustic zone, we may see a neighborhood facility with 
an assigned room in which a patient can be completely assessed by a neurosurgeon using 
telemedicine while helped by a prepared analyst present with the patient. With the headway of 
imparting innovation and improvement of a mechanical medical procedure framework, distant 
neurosurgery may turn into the new standard of neurosurgery practice. As enlarged the truth 
being brought into the clinical field, doctor communication will turn out to be increasingly 
compelling and proficient. Furthermore, understudies from some areas can learn progressed 
neurosurgical information and strategy even from a huge number of miles away under the 
foundation of telemedicine. Telemedicine will progress and enormously assemble restricted 
clinical assets and upraise clinical training. The undeniable advantage of telemedicine visits 
during the COVID-19 pandemic is the capacity to proceed in a protected manner that diminishes 
the danger of transmission of the infection. Different advantages, as a financial effect, have 
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suggestions that reach out past this season of emergency. Telemedicine can assuage the weight 
of movement for patients who look for master sentiments at tertiary clinical focuses however 
live far away. 

25. References 

1. Levine SR, Gorman M (1999) Telestroke: the application of telemedicine for stroke. Stroke 30(2): 464-9. 

2. Hidlay DT, McTaggart RA, Baird G, Shadi Yaghi, Morgan Hemendinger, et al. (2018) Accuracy of smartphone-based 
evaluation of emergent large vessel occlusion on CTA. Clin Neurol Neurosurg 171: 135-138.

3. Craig J, Patterson V. Introduction to the practice of telemedicine. Journal of Telemedicine and Telecare, 2005, 
11(1):3–9. 

4. Einthoven W. Le télécardiogramme [The telecardiogram]. Archives Internationales de Physiologie, 1906, 4:132–
164. 

5. Currell R et al. Telemedicine versus face to face patient care: effects on professional practice and health care outcomes. 
Cochrane Database of Systematic Reviews, 2000, Issue 2. Art. No.: CD002098. 

6. Benschoter RA, Eaton MT, Smith P. Use of videotape to provide individual instruction in techniques of psychotherapy. 
Academic Medicine, 1965, 40(12):1159–1161. 

7. Dwyer TF. Telepsychiatry: psychiatric consultation by interactive television. American Journal of Psychiatry, 1973, 
130:865–869. 

8. Wootton R, Jebamani LS, Dow SA. E-health and the Universitas 21 organization: 2. Telemedicine and underserved 
populations. Journal of Telemedicine and Telecare, 2005, 11(5):221–224.

9. Ambrosino N, Vagheggini G, Mazzoleni S, Vitacca M. Telemedicine in chronic obstructive pulmonary disease. 
Breathe. diciembre de 2016;12(4):350-6.

10. Snyder SR. Telemedicine for elective neurosurgical routine follow-up care: a promising patient-centered and cost-
effective alternative to in-person clinic visits. Neurosurg Focus. 2018; 44(5):E18. 

11. Gray W, O’Brien D, Taleb F, Marks C, Buckley T. Benefits and pitfalls of telemedicine in neurosurgery. J Telemed 
Telecare. 1997; 3(2):108-110. 

12. Velner T, Xele T, Bosnjak R. Importance of the telemedicine network for neurosurgery in Slovenia. World J Methodol. 
2019; 9(1):20-25.

13. Rao B, Lombardi A II. Telemedicine: current status in developed and developing countries. Journal of Drugs in 
Dermatology, 2009, 8(4):371–375. 

14. Wootton R, Menzies J, Ferguson P. Follow-up data for patients managed by store and forward telemedicine in 
developing countries. Journal of Telemedicine and Telecare, 2009, 15(2):83–88. 

15. Wootton R. The development of telemedicine. In: Rigby, Roberts, Thick, eds. Taking Health Telematics into the 21st 
Century. Oxon, Radcliffe Medical Press, 2000:17–26. 

16. Heinzelmann PJ, Lugn NE, Kvedar JC. Telemedicine in the future. Journal of Telemedicine and Telecare, 2005, 
11(8):384–390. 

17. Wootton R. Telemedicine support for the developing world. Journal of Telemedicine and Telecare, 2008, 14(3):109–
114.



16

Telemedicine

18. Federation of State Medical Boards. States Waiving Telehealth Licensure Requirements. Available at: https://www.
fsmb.org/siteassets/ advocacy/pdf/states-waiving-licensure-requirementsfor-telehealth-in-response-to-covid-19.pdf. 
Accessed April 4, 2020.

19. Elble R, Bain P, Forjaz MJ, et al. Task force report: scales for screening and evaluating tremor: critique and 
recommendations. Mov Disord. 2013; 28:1793-1800. 

20. Fahn S, Tolosa E, Marín C. Clinical rating scale for tremor. In: Jankovik J, Tolosa E, eds. Parkinson’s Disease and 
Movement Disorders. Baltimore and Munch: Urban and Schwarzenberg; 1988:225-234. 

21. Elias WJ, Lipsman N, Ondo WG, et al. A randomized trial of focused ultrasound thalamotomy for essential tremor. 
N Engl J Med. 2016; 375: 730-739. 

22. Verschuur CVM, Suwijin SR, Boel JA, et al. Randomized delayed-start trial of levodopa in Parkinson’s disease. N 
Engl J Med. 2019; 380:315-324. 

23. Goetz CG, Tilley BC, Shaftman SR, et al. Movement Disorder Society-sponsored revision of the Unified Parkinson’s 
Disease Rating Scale (MDSUPDRS): scale presentation and clinimetric testing results. Mov Disord. 2008; 23:2129-
2170. 

24. Abdolahi A, Scoglio N, Killoran A, Dorsey ER, Biglan KM. Potential reliability and validity of a modified version 
of the Unified Parkinson’s Disease Rating Scale that could be administered remotely. Parkinsonism Rel Disord. 2013; 
19:218-221. 

25. Evans DA, Benameur K, Busis NA. March 27, 2020: Telemedicine and COVID-19 e American Academy of Neurology 
[Webinar]. In AANChannel. Available at: https://www.youtube.com/ watch?v¼Pw-Jdy3-T9g. Accessed April 4, 2020.

26. Agarwal S, Warburton EA. Teleneurology: is it really at a distance? J Neurol. 2011; 258:971-981.

27. Smith SNC, Govindarajan P, Padrick MM, et al. A low-cost, tablet-based option for prehospital neurologic assessment. 
Neurology. 2016; 87:19-26. 

28. Zerna C, Jeerakathil T, Hill MD. Telehealth for remote stroke management. Can J Cardiol. 2018; 34: 889-896. 

29. Handschu R, Littman R, Reulbach U, et al. Telemedicine in emergency evaluation of acute stroke: interrater agreement 
in remote video examination with a novel multimedia system. Stroke. 2003; 34:2842-2846. 

30. LaMonte MP, Bahouth MN, Xiao Y, et al. Outcomes from a comprehensive stroke telemedicine program. Telemed. 
J E Health. 2008; 14:339-344.

31. Lee DJ, Lozano CS, Dallapiazza RF, Lozano AM. Current and future directions of deep brain stimulation for 
neurological and psychiatric disorders. J Neurosurg. 2019; 131:333-342. 

32. Perlmutter JS. Assessment of Parkinson disease manifestations. Curr Protoc Neurosci. 2009 Chapter 10:Unit10.1. 

33. Louis ED, Lynch T, Marder K, Fahn S. Reliability of patient completion of the historical section of the unified 
Parkinson’s disease rating scale. Mov Disord. 1996; 11:185-192. 

34. Martínez-Martín P, Bendito-Leon J, Alonso F, et al. Patients’, doctors’, and caregivers’ assessment of disability using 
the UPDRS-ADL section: are these ratings interchangeable? Mov Disord. 2003; 18:985-992. 

35. Seidel SE, Tilley BC, Huang P, et al. Subjectinvestigator reproducibility of the Unified Parkinson’s Disease Rating 
Scale. Parkinsonism Relat Disord. 2012; 8:230-233.4.

36. Dorsey ER, Glidden AM, Holloway MR, et al. Teleneurology and mobile technologies: the future of neurological 
care. Nat Rev Neurol. 2018; 14: 285-297. 

37. Louis ED, Ferreira JJ. How common is the most common adult movement disorder? Update on the worldwide 



17

Telemedicine

prevalence of essential tremor. Mov Disord. 2010; 25:534-541.

38. Samii A, Tyan-Dykes P, Tsukuda RA, et al. Telemedicine for delivery of health care in Parkinson’s disease. J 
Telemed Telecare. 2006; 12:16-18.

39. Reider-Demer M, Raja P, Martin N, Mariel Schwinger, Diana Babayan, et al. (2018) Prospective and retrospective 
study of videoconference telemedicine follow-up after elective neurosurgery: results of a pilot program. Neurosurg Rev 
41(2): 497-501. 

40. Williams AM, Bhatti UF, Alam HB, Vahagn C Nikolian, et al. (2018) The role of telemedicine in postoperative care. 
Mhealth 4: 11.

41. Akhtar M, Van Heukelom PG, Ahmed A, Rachel D Tranter, Erinn White, et al. (2018) Telemedicine physical 
examination utilizing a consumer device demonstrates poor concordance with in-person physical examination in 
emergency department patients with sore throat: a prospective blinded study. Telemed J E Health 24(10): 790-796. 

42. https://www.aan.com/siteassets/home-page/tools-and-resources/ practicing-neurologist--administrators/
telemedicine-and-remotecare/20-telemedicine-and-covid19-v103.pdf 

43. Buckland AJ, Miyamoto R, Patel RD, James Slover, Afshin E Razi, et al. (2017) Differentiating Hip Pathology From 
Lumbar Spine Pathology: Key Points of Evaluation and Management. J Am Acad Orthop Surg 25(2): e23-e34. 

44. Todd NV (2018) Quantifying the clinical aspects of the cauda equina syndrome - The Cauda Scale (TCS). Br J 
Neurosurg 32(3): 260-263. 

45. Zhao F, Li M, Tsien JZ (2015) Technology platforms for remote monitoring of vital signs in the new era of 
telemedicine. Expert Rev Med Devices 12(4): 411-429.

46. Jennett PA et al. The socio-economic impact of telehealth: a systematic review. Journal of Telemedicine and Telecare, 
2003, 9(6):311–320.

47. Qaddoumi I, Bouffet E. Supplementation of a successful pediatric neuro-oncology telemedicine-based twinning 
program by e-mails. Telemedicine Journal and e-Health, 2009, 15(10):975–982. 

48. Stanberry B. Legal and ethical aspects of telemedicine. Journal of Telemedicine and Telecare, 2006, 12(4):166–
175. 

49. Resolution WHA58.28. eHealth. In: Fifty-eighth World Health Assembly, Geneva, May 16–25, 2005 (http:// apps.
who.int/gb/ebwha/pdf_files/WHA58/WHA58_28-en.pdf, accessed 17 June 2010).

50. American College of Surgeons. COVID-19: Recommendations for Management of Elective Surgical Procedures. 
Available at: https://www.facs.org/covid-19/clinical-guidance/elective-surgery. Accessed April 4, 2020. 

51. United States. Congress. House. Committee on Rules. Providing for Consideration of the Resolution (H. Res. 826) 
Expressing Disapproval of the Trump Administration’s Harmful Actions Towards Medicaid; Providing for Consideration 
of the Bill (H.R. 2474) to Amend the National Labor Relations Act, the Labor Management Relations Act, 1947, and the 
Labor-Management Reporting and Disclosure Act of 1959, and for Other Purposes; and Providing for Consideration of 
the Bill (H.R. 5687) Making Emergency Supplemental Appropriations for the Fiscal Year Ending September 30, 2020, 
and for Other Purpose: Report (to Accompany H. Res. 833). 2020.

52. CMS payment policies regulatory flexibilities during COVID-19 emergency. Available at: https:// www.ama-assn.
org/practice-management/medicare/ cms-payment-policies-regulatory-flexibilitiesduring-covid-19. Accessed April 4, 
2020. 

53. American Medical Association. Special coding advice during COVID-19 public health emergency. Available at: 
https://www.ama-assn.org/system/ files/2020-04/covid-19-coding- advice.pdf. Accessed April 4, 2020. 



18

Telemedicine

54. AMA quick guide to telemedicine in practice. Available at: https://www.ama-assn.org/practicemanagement/digital/
ama-quick-guide-telemedicinepractice. Accessed April 4, 2020. 

55. American Academy of Neurology. Telemedicine and COVID-19 Implementation Guide. Available at: https://
www.aan.com/siteassets/ home-page/tools-and-resources/practicing-neuro logist–administrators/telemedicine-and-
remotecare/20-telemedicine-and-covid19-v103.pdf. Accessed April 4, 2020. 

56. Drug Enforcement Agency. COVID-19 Information Page. Available at: https://www.deadiversion. usdoj.gov/
coronavirus.html. Accessed April 4, 2020


