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Abstract

Introduction: According to the American Telemedicine Association, “Telemedicine” is the exchange of medical information from one site to 
another using electronic communication, such as telephone, internet, or videoconference. The application of telemedicine for care of acute strokes, 
called “Telestroke”, was a natural progression from general telemedicine, because of shortage of vascular neurologists and recent advances in 
technology. The use of telestroke across the United States and Canada occurred in the late 1990s and early 2000s, but in Italy it comes later. It is one 
of the most frequently used and rapidly expanding applications of telemedicine, delivering much-needed stroke expertise to hospitals and patients.

Objective: The aim of this paper was bring our expertise to confirm the importance of the application of a modern technology in medicine for 
improving diagnosis and care of the stroke. 

Materials and Methods: Data was collected from 30 Italian participants during summer 2017, who selected in a big urban area, in one of the 
main stroke centers of the peninsula. From the teleconference, the neurologist can see the patient and perform the neurological examination and 
NIHSS again. The neurologists can answer the cross-consultation report, issuing a diagnosis if convenient. After this, the patient’s diagnosis of stroke 
is confirmed and the trombolysis treatment can start.

Results: We demonstrated that using telestroke for six months, we had a timesaving of about 60-90 minutes to start thrombolysis. These results 
are in according to literature data.

Conclusions: Telestroke is a new approach to bringing expert stroke care to remote locations, with limited or no neurological expertise. The 
rising use of Telemedicine could actively improve diagnosis and care of stroke even if patients live in remote places.
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Introduction
Telemedicine includes a growing variety of applications and 

services, like video outputs, e-mail, cell phones or other forms of 
telecommunications technology [1]. From a historical point of 
view, the phone was the first communication means (1880) and 
it remains the most enduring for remote consultation. Besides the 
use of the phone, the first experience of telemedicine itself took 
place in the United States at the end of 1950 with the closed-circuit  

 
television that allowed the transmission of radiological images and 
pathological findings [2]. Starting more than forty years ago, with 
the experience of hospitals that have extended their assistance 
to patients in remote areas, the use of telemedicine has spread 
rapidly and is fully integrating into routine operations of hospitals, 
specialized departments, medical private and private care facilities 
[3].
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The American Telemedicine Association has historically 
considered “Telemedicine” and “Telehealth” as interchangeable 
terms, indicating a broad definition of health care at distance, even 
if “Telehealth” is sometimes used to refer to a broader concept 
of health care at distance, which does not always involve clinical 
services [1]. Telemedicine founds a wide ground of application 
in neurological diseases and between these is very spread for 
Alzheimer disease [4].

The use of telestroke across the United States and Canada 
occurred in the late 1990s and early 2000s [5], but in Italy it comes 
later. It is one of the most frequently used and rapidly expanding 
applications of telemedicine, delivering much-needed stroke 
expertise to hospitals and patients [6]. At the moment the largest 
use of the telemedicine is the application of telemedicine for care 
of acute stroke, and neurology practitioners is probably the most 
important element of successful “telestroke” program [7].

Stroke is the leading cause of disability and death in developed 
countries. In Italy alone there are over 200,000 new cases of 
cerebrovascular disease annually – about 80% are ischemic strokes 
(25% of these recurrent strokes) and although hemorrhagic strokes 
occur less frequently (20% of cases) they have a much higher 
mortality rate. Overall, mortality in the first 4 weeks following an 
ischemic stroke is 20%, increasing to 30% in the first 12 months. 
Only 25% of patients who survive an ischemic stroke recover fully, 
while the majority become disabled and in a substantial proportion 
of these their disability is so severe that they are no longer self-
sufficient and need to be managed in a chronic care setting [8].

Nowadays, clinical benefits of stroke units and thrombolysis in 
ischemic stroke are evidence-based. Critical factors to be solved are 
patient access difficulties to better therapies and advanced medical 
devices within the first 4.5 hours from the onset of symptoms. 
Therefore, time is important for the care of such patients: “Time 
is Brain”.

Objective
Our working team has been part of a research project in which 

a telemedicine platform has been developed for the diagnosis 
and treatment of stroke episodes in static environments. The 
neurological team in the reference hospital has the technological 
means for replying to the consultations made from another hospital 

that lacks these kinds of specialists, in order to reduce time in stroke 
patient treatment procedures. Stoke Unit is a multidisciplinary 
team comprising of medical, nursing, physiotherapy and social-
work staff who coordinate their work through regular meetings 
[9,10]. All studies analyzed showed the importance of the stroke 
unit, because every minut is important, “every minut is brain” [11].

The study objective was bring our expertise to confirm the 
importance of the application of a modern technology in medicine 
for improving diagnosis and care of the stroke, to promote high-
impact collaboration in the healthcare sector between emergencies 
and specialized medical teams during the acute phase stroke.

Material and Methods
Data was collected from 30 Italian participants during summer 

2019, who selected in a big urban area, in one of the main stroke 
centers of the peninsula. The process starts when the patient or 
a family member calls the healthcare emergencies line and the 
patient may be transferred to the hospital. When patient data 
are confirmed, they must also confirm that the patient meets the 
criteria for inclusion (i.e. time of onset (when patient was last seen 
as normal) < 4.5 hours before treatment would begin, age > 18 years, 
National Institutes of Health Stroke Scale (NIHSS) scale between 5 
and 25 (severe and moderately severe stroke), and that there is no 
exclusion absolute criteria, although individualizing circumstances 
“off-label” and, thus, classified as “Stroke Code”. The physician 
alerts the neurologist at the reference hospital. They both can 
access a “videoconference virtual room” to perform telemedicine 
tasks. From the teleconference, the neurologist can see the patient 
and perform the neurological examination and NIHSS again. The 
neurologists can answer the cross-consultation report, issuing a 
diagnosis if convenient. After this, the patient’s diagnosis of stroke 
is confirmed and the trombolysis treatment can start.

Results
The mean timesaving to start trombolysis was 75 minutes. 

Mean age was 73,2 years ± 11,7 SD; 16 females and 14 males. We 
found a range of NIHSS from 7 to 23 (Table 1). In conclusion, we 
demonstrated that using telestroke in a few months, we had a 
timesaving of about 60-90 minutes to start trombolysis. These 
results are in according to literature data. Limitations of the trial 
are small sample and brief duration.

Table 1.

Patient Age Sex NIHSS Time-saving

n.1 75 M 7 65

n.2 61 M 9 70

n.3 81 F 16 63

n.4 83 M 12 90

n.5 63 F 14 72

n.6 85 F 10 88
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n.7 89 F 7 74

n.8 58 M 20 61

n.9 65 F 15 85

n.10 63 M 21 89

n.11 59 M 13 65

n.12 84 F 10 77

n.13 73 F 11 78

n.14 77 F 24 82

n.15 80 F 22 80

n.16 79 M 9 66

n.17 62 M 15 64

n.18 69 F 20 84

n.19 87 M 11 71

n.20 82 M 14 73

n.21 78 M 18 60

n.22 45 F 9 58

n.23 67 M 12 81

n.24 89 F 8 75

n.25 77 F 23 79

n.26 49 F 16 82

n.27 87 F 21 79

n.28 81 M 13 73

n.29 82 M 20 79

n.30 66 F 12 77

Conclusions
Telemedicine’s benefits range over different levels: (a) from 

individual patients, can support improvements in a patient’s health 
and quality of life, particularly for those with chronic diseases, by 
enabling safer monitoring at home and reducing the number of 
hospital visits; (b) through healthcare systems as a whole, can help 
to address the shortage of healthcare professionals, particularly in 
sparsely populated areas (e.g. by providing remote consultations 
in ophthalmology), and can improve the efficiency, quality, and 
timeliness of healthcare service provision [12].

Prior studies have shown that the use of telemedicine for acute 
ischemic stroke is not only safe and effective, but it also increases 
the utilization of tPA, improving patient outcomes. These findings 
may encourage a systematization of telemedicine medical curricula 
to increase larger access to neurological consults. The application 
of new technologies to medicine had a recent exponential growth. 
Since the number of strokes among elderly people increases, the 
scientific community noticed that the rising use of telemedicine 
for stroke patients actively improve the care and the conditions of 
patients that live in remote places.

Telestroke is a new approach to bringing expert stroke care 
to remote locations, with limited or no neurological expertise. 

Common obstacles to the practise of telestroke are medicolegal 
and economic issues. We concluded that further studies are 
recommended, primarily to improve the accuracy of the results.
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