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Abstract

Aim: It was aimed to compare the year we started using telestroke
application in ischemic stroke patients with the previous year in
which we did not use telestroke application in terms of patient
prognosis.

Material and Method: Stroke patients presenting for whom
WhatsApp was used for telestroke purposes, were evaluated as the
telestroke group. The previous year it was a pre-telestroke group. In
this prospectively planned study, the pre-telestroke and telestroke
groups were compared in terms of age, gender, chronic disease
characteristics, onset of symptoms, aspirin, warfarinuse, door-to-
CT, door-to-consultation and door-to-treatment times, prognosis,
and 30-day mortality.

Results: A total of 727 patients clinically and radiologically
confirmed to have ischemic stroke were included in the study.
There were 252(34.6%) patients in the pre-telestroke group
and 475 (65,4%) patients in the telestroke group. Both rtPA
and thrombectomy treatment were significantly higher in the
telestroke group (p<0.001). In the first 24-hour evaluation, the
rate of discharge increased and hospital admission and mortality
decreased in the telestroke group (p<0.001). There was no
statistically significant difference between the groups in terms
of poor prognosis and 30-day mortality (p=0.470 and p=0.625,
respectively).

Conclusion: Telestroke practices not only provide access to there
levant clinical branch for early consultation but also facilitate time
lytreatment thus leading to improvement in prognosis.

Keywords: Telestroke, ischemicstroke, rtPA, thrombectomy,
WhatsApp application

Oz

Amag: Bu calismada, telestroke uygulamalarinin, bu uygulamanin
kullanildigr bir donem dncesi ve kullanim sirasinda bagvuran hastalarin
verilerini karsilastirarak hasta prognozu ve mortalite Gzerindeki etkisini
degerlendirmeyi amacladik.

Gereg ve Yontem: WhatsApp uygulamasi kullaniimayan dénem pre-
telestroke olarak adlandirldi ve WhatsApp uygulamasi kullanilan grup
telestroke grubu olarak adlandirildi. Prospektif olarak planlanan bu
calismada, telestroke dncesi ve telestroke gruplar yas, cinsiyet, kronik
hastalik ozellikleri, ssmptomlarin baslangici, aspirin, varfarin kullanimi,
kapI-CT, kapr-konstltasyon ve kapi-tedavi sureleri, prognoz ve 30
gUnldk mortalite agisindan karsilastirild.

Bulgular: Klinik ve radyolojik olarak dogrulanan 727 iskemik stroke
hastasi ¢calismaya dahil edildi. Pre-telestroke grubuna ait hasta sayisi
252 (34,6%) olup, telestroke grubuna ait hasta sayisi ise 475 (65,4%)
idi. Telestroke uygulamasi kullanilan grupta, kullaniimayan gruba
gore hem r-tPA hem de trombektomi tedavisi anlamli olarak daha
yiiksek oranda idi (p<0,001). ilk 24 saatlik degerlendirmede telestroke
grubunda taburculuk orani artmig ve hastane servis yatisi ve mortalite
azalmistir (p<0,001). Kétl prognoz ve 30 glnliik mortalite agisindan
gruplar arasinda istatistiksel olarak anlamli fark yoktu (sirasiyla p=0.470;
p=0,625).

Sonug: Tele-stroke uygulamalari, erken konsultasyonla ilgili bransa
veya gorintlleme sistemlerine ulasimi saglamakla kalmaz; cogunlukla
tedavinin zamaninda ve efektif yapilmasina, erken taburculuga dolayisi
ile de prognozda iyilesmeye neden olur.

Anahtar kelimeler: Telestroke, iskemikstroke, r-tPA, trombektomi,
WhatsApp uygulamasi
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INTRODUCTION

Stroke is a clinical condition that occurs due to the
sudden onset of focal or general neurological dysfunction
accompanied by circulatory disturbance lasting more
than 24 hours." After the stroke diagnosis is made using
anamnesis, physical examination, and advanced imaging,
the primary goal in the treatment process is an anti-
ischemic protocol after providing vital functions via airway,
respiration, and circulation routes.

As the main thrombolytic agent of anti-ischemic therapy,
tissue plasminogen activator (rtPA) acts by inhibiting the
conversion of plasminogen to plasmin. The rtPA should be
given within the first 4.5 hours, which is the effective time
from the onset of stroke.*® Thrombectomy is the main
treatment option within the first 24 hours in patients that
do not present to hospital during the first 4.5 hours or in
those with contraindications to rtPA."

The early application of rtPA treatment is necessary in
terms of effectiveness, and telestroke practices have been
introduced to both prevent delaying treatment due to
environmental and/or social reasons and to shorten the
door-needle time(DTN) which is considered important in
terms of not delaying targeted treatment due to patient
transport.>* For this purpose, the WhatsApp application is
being used in developing countries or those that cannot
access developed communication tools due to economic
reasons. Telestroke is considered an ideal system for sharing
data, pictures, and videos, and provides easy access in a
short amount of time.”

Aim
This study aimed to evaluate the effect of telestroke practices
on patient prognosis and mortality by comparing the data

of patients that presented before and during a period when
this application was in use.

MATERIAL AND METHOD

Study design

This comprehensive observational study was conducted in
the Emergency Medicine Clinic of Umraniye Education and
Research Hospital, which accepts an average of 438,000
patients per year. An emergency medicine specialist
evaluates the patients presenting to our hospital with stroke
symptoms, and those that are considered to have a clinical
stroke are transferred to the radiology unit for imaging.
During this transfer, the emergency medicine specialist
shares the demographic data, clinical state, and symptom
onset time in a WhatsApp group, in which the stroke team
members of the hospital—emergency medicine specialists,
neuroradiologists, and neurologists—are registered. The
stroke team evaluates the patient’s radiological images
through the PACS system. After radiological imaging,
patients for whom the stroke team has made rtPA treatment

decisions are hospitalized in the stoke intensive care unit
(ICU) or other departments, and thrombolytic therapy is
started. Patients planning to undergo a thrombectomy are
transferred to the thrombectomy center located 12 km from
the hospital and admitted back to the stroke ICU of our
hospital after this procedure.

In our hospital, the telestroke protocol was implemented on
October 1, 2018. In this study, using the hospital computer-
based data system, patients with an ischemic stroke
admitted between October 1, 2017, and October 1, 2018,
were retrospectively evaluated as the pre-telestroke group.
After the implementation of the telestroke protocol, patients
presenting with an ischemic stroke between October 1,
2018, and October 1, 2019, were prospectively followed-up
on by the researchers and evaluated as the telestroke group.
The data of these two groups were compared in terms of
short-term mortality and outcome.

Study Population and Data Collection

All patients presenting to our clinic with a manifestation of
stroke were evaluated. Of the patients with a pre-diagnosis
of ischemic stroke, those diagnosed via brain CT with a
hemorrhagic stroke or other central pathologies (masses
and spontaneous subarachnoid hemorrhage), those with
metabolic diseases (diabetic ketoacidosis, hyperosmolar
nonketotic coma, hypernatremia, etc.), and trauma patients
were excluded. Patients who were referred to the ICUs of
other hospitals due to bed occupancy were also excluded
fromthe study since theirmortality and outcomeinformation
could not be obtained. Finally, the study included patients
over the age of 18 years that were diagnosed with ischemic
stroke based on CT, CT-angiography, and MR diffusion where
necessary, after receiving their consent or that of their first-
degree relatives.

This prospectively planned study compared the pre-
telestroke and telestroke groups in terms of age, gender,
chronic disease characteristics, onset of symptoms, aspirin
use, warfarin use, door-to-CT, door-to-consultation and
door-to-treatment times, prognosis, and 30-day mortality.
In relation to prognosis, the patients with good/poor
clinical outcome were identified and those discharged after
admission to the emergency department (ED) or another
hospital service were considered to have a ‘good clinical
outcome, while the cases that still required intensive care at
the time the study was terminated were evaluated as having
a‘poor clinical outcome!

The primary outcome was 30-day all-cause mortality after ED
admission. The secondary outcomes were hospitalization or
admission to ICU from ED, discharge from ED, and mortality
in ED.

Statistical Analysis

All statistical analyses were performed using SPSS
version 16.0 for Windows (SPSS Inc, Chicago, IL, USA). The
normality analysis of continuous data was undertaken
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using the Kolmogorov-Smirnov test. Categorical data were
presented as n (%) and compared using the chi-squared
test. Quantitative variables were presented as median and
interquartile range (IQR, 25th-75" percentile) and compared
between the two groups using the Mann-Whitney test
and Student’s t-test according to the normality of data
distribution. A p-value of less than 0.05 was considered
statistically significant.

Ethics

For the study, ethical approval was obtained from the local
clinical research ethics committee of our hospital (date:
March 18, 2020, number: B.10.1.TKH.4.34.H.GP.0.01/62).
Patients with a sufficient level of consciousness, or
the relatives of patients who did not have sufficient
consciousness, were invited to participate in the study. The
patients or their relatives who decided to participate in the
study signed an informed consent form.

RESULTS

Of the 871 patients that presented to our clinic with a
stroke, 144 were excluded due to cranial or metabolic
pathologies other than ischemia, incomplete data, or lack
of consent. A total of 727 ischemic stroke patients with
clinical and radiological confirmation were included in the
study (Figure 1).

During the study period, 871 patients with
clinical findings suggested stroke were admitted
to Emergency Department

Forty-five patients were excluded dus to
lack of consent (n=29) and missing data
(n=16)

Thirteen patients with metabolic diseases
mimicking stroke clinic were excluded.

N

Using brain CT, 78 patients were excluded
due to non-ischemic cranial pathologies
[hemonhagic stroke (n=43), intracramal mass
(n=T), and spontaneous subarachnoid

hemonhage (n=3)].

[ For the study sample, 727 patients ]
Pre -telestroke protocol Telestroke protocol
group (n=252) group (n=475)

Figure 1. Numerical distribution of the patients included in and excluded
from the study

The mean age of the patients was 66+12.51 years, and 377
(51.8%) were male. While 599 (82.4%) of the patients had a
good clinical outcome, 128 (17.6%) had a poor clinical outcome.
A CT scan was performed in 98.9% of the patients and diffusion
MRI in 86.9%. In 66.9% of the patients, a CT angiography was
undertaken to evaluate vascular occlusion.

Table 1 displays the basic characteristics, comorbidities,
medication, and clinical characteristics of the patients belonging
toboth groups,aswellasthetimetoaccesstreatment, prognosis,
and mortality. There were 252 (34.6%) patients in the pre-
telestroke group and 475 (65.4%) in the telestroke group. While
37.3% of the patients in the pre-telestroke group presented
within the first 4.5 hours of their onset of symptoms, 64.4%
in the telestroke group visited the hospital within the first 4.5
hours. Meanwhile, 15.4% of the patients in the telestroke group
were discharged within 24 hours. The discharge rate in the pre-
telestroke group was 1.2% (p<0.001) The median door-to-CT
time was similar in both groups with no statistically significant
difference [15 (10) and 15 (8), respectively, p=0.409]. The mean
door-to-rtPA times of the patients in both groups were similar,
and there was no significant difference between them in terms
of the time to access treatment (95.83+46.52 and 88.75+32.43,
respectively, p=0.627). The mean door-to-thrombectomy time
was 107.86+9.94 minutes in the pre-telestroke group and
145.83+50.5 minutes in the telestroke group (p<0.001).

Table 2 portrays the relationship between the prognosis and
mortality of the patients who received rtPA or thrombectomy
treatment. Door-to-consultation time in patients who received
rtPA was 20 (10-97), and 36 (10-1647) (p<0.001) in patients who
did not receive rtPA. Door-to-consultation time in patients who
received a thrombectomy was 26 (10-180), and 35 (10-1647)
(p=0.002) in patients who did not receive thrombectomy.
There was a statistically significant difference in the door-
to-consultation time between the patients that received
initial treatment and those that did not (rtPA/thrombectomy)
(p<0.001).

We evaluated the prognosis and mortality of the telestroke
group according to treatment modality in Table 3. While
72.6% of patients who received thrombectomy treatment
had a poor prognosis, the rate of poor prognosis was 85.4%
in patients who did not receive thrombectomy treatment
(p=0.004). Conversely, mortality was 20.2% in patients who
received thrombectomy treatment, and 8.4% in patients who
did not (p=0.001). While there was no statistically significant
difference in clinical outcome or mortality between the rtPA
and non-rtPA groups, there was a statistically significant
difference in these parameters when comparing the patients
that underwent thrombectomy as their initial treatment to
the non-thrombectomy group (p=0.004). The telestroke group
was separately evaluated to determine whether there was a
difference in terms of the treatment protocol, and the same
results were obtained with the difference table in terms of
the treatment protocol of the whole sample; thus, the use of
WhatsApp for telestroke was not found superior in relation to
the implemented treatment protocol (Table 3).
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Table 1. Analysis of demographic data according to the study groups and 30-day mortality

Total Pre-telestroke Telestroke p value survivor mortality p value
Age/years 66+12.51 68.92+14.18 69.70+14.34 0.485 68.93+14.32 73.52+13.33 0.007
Gender 0.466 0.639
Female 350 (48.14%) 126 (50%) 224 (47.2%) 310 (88.6%) 40 (11.4%)
Male 377 (51.8%) 126 (50%) 251 (52.8%) 338(89.7) 39(10.3%)
Comorbidities
DM 218 (29.9%) 97 (38.5%) 121 (25.5%) <0.001 191 (87.6%) 27 (12.4%) 0.390
HT 422 (58%) 161 (63.9%) 261 (54.9%) 0.020 373 (88.4%) 49 (11.6%) 0.448
CAD 233 (32%) 48 (19%) 185 (38.9%) <0.001 214 (91.8%) 19 (8.2%) 0.107
CKD 42 (5.7%) 17 (6.7%) 25 (5.3%) 0.415 38 (90.5%) 4 (9.5%) 0.773
CVD 174 (23.9%) 51 (20.2%) 123 (25.9%) 0.089 155 (89.1%) 19 (10.9%) 0.979
Drug use history
Aspirin 235 (32.3%) 71 (28.2%) 164 (34.5%) 0.082 219 (93.2%) 16 (6.8%) 0.015
Warfarin 50 (6.8%) 14 (5.6%) 36 (7.6%) 0.305 45 (90%) 5 (10%) 0.838
Onset of event <0.001 0.888
first 4.5 hours 400 (55.02%) 94 (37.3%) 306 (64.4%) 356 (89%) 44 (11%)
>4.5 hours 220 (30.26%) 154 (61.1%) 66 (13.9%) 199 (90.5%) 21 (9.5%)
Unknown 107 (14.72%) 4 (1.6%) 103 (21.7%) 93 (86.9%) 14 (13.1%)
Door-to-CT time(min) 14 (10) 15(10) 15 (8) 0.409 15 (8) 15 (9) 0.368
Door-to-consultation time (min) 55(79) 97.5(79) 34 (55) <0.001 55(77) 56 (94) 0.846
Door-to-r-tPA time (min) 90.70+£36.73 95.83+46.52 88.75+£32.43 0.627 89.79+£34.8 85.20+£11.6 0.520
Door-to-thrombectomy time (min) 149.15+69.65 107.86+9.94 145.83+50.53 <0.001 139.23+50.34 157.89+45.16 0.144
First 24-hour evaluation <0.001 <0.001
Discharged 76 (10.5%) 3(1.2%) 73 (15.4%) 76 (100%)
Admitted to hospital services 549 (75.5%) 218 (86.5) 331 (69.7) 523 (67.1%) 26 (32.9%)
Admitted to ICU 100 (13.8%) 30 (11.9%) 70 (14.7%) 49 (33.7%) 51 (66.4%)
Died 2(0.2) 1(0.4%) 1(0.2%) 2 (2.5%)
Treatment
RtPA 63 (8.6%) 6 (2.4%) 57 (12%) <0.001 58 (92.1%) 5(7.9%) 0.435
Thrombectomy 92 (12.65%) 8 (3.2%) 84 (17.7%) <0.001 74 (80.4%) 18 (19.6%) 0.004
Poor prognosis 128 (17.6%) 48 (19%) 80 (16.8%) 0.470
Mortality 79 (10.9%) 29 (11.5%) 50 (10.5%) 0.625
Total 727 252 (34.6%) 475 (65.4%) 79 (10.86) 648 (89.14)

(DM: Diabetes mellitus, HT: hypertension, CAD: coronary artery disease, CKD: chronic kidney disease, CVD: cerebrovascular disease)

Table 2. Prognosis and mortality evaluation according to treatment modalities

rtPA non-rtPA p value thrombectomy non-thrombectomy p value
Door-to-CT time (min) 15 (5-132) 15 (2-233) 0.272 15 (5-123) 15 (2-233) 0.469
Door-to-consultation time (min) 20 (10-129) 60 (10-1647) <0.001 28 (10-180) 60 (10-1647) <0.001
Prognosis 0.509 0.004
Good prognosis 50 (79.4%) 549 (82.7%) 66 (71.1%) 533 (83.9%)
Poor prognosis 13 (20.6%) 115 (17.3%) 26 (28.3%) 102 (16.1%)
30-daymortality 0.434 0.004
Survivor 58(92.1%) 590 (88.9%) 74 (80.4%) 574 (90.4%)
Mortality 5 (7.9%) 74 (11.1%) 18 (19.6%) 61 (9.6%)

Table 3. Prognosis and mortality evaluation of the telestroke group according to treatment modality

tPA non-tPA p value thrombectomy non-thrombectomy p value
Door-to-CT time (min) 15 (5-75) 15 (5-134) 0.428 15 (5-123) 15 (5-134) 0.542
Door-to-consultation time (min) 20(10-97) 36 (10-1647) <0.001 26 (10-180) 35(10-1647) 0.002
Prognosis 0.327 0.004
Good prognosis 50 (87.7%) 345 (82.5%) 23 (27.4%) 57 (14.6%)
Poor prognosis 7 (12.3%) 73 (17.5%) 61 (72.6%) 334 (85.4%)
30-day mortality 0.357 0.001
Survivor 53 (93%) 372 (89%) 67 (79.8%) 358 (91.6%)

Mortality 4 (7%) 46 (11%) 17 (20.2%) 33 (8.4%)
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Table 4. Evaluation of time parameters and treatment modalities according to mortality and prognosis in the pre-telestroke and telestroke groups

prognosis
protulesrlagiop teheholefiol puaie  Protlitiohs talestohogroth p o
Door-to-CT time (min) 14 (10-132) 17 (10-123) 0.141 13.5(5-233) 17 (10-123) 0.138
Door-to-consultation time (min) 115 (15-300) 23 (11-180) <0.001 108.5 (15-300) 32.5(11-180) <0.001
tPAapplied first treatment 1 4 0.647 6 7 0.552
Thrombectomy applied as first treatment 1 17 0.002 3 23 0.002
Door-to-rtPA time (min) 100 81.5+9.47 0.179 95.83+46.52 93.71+36.11 0.928
Door-to-thrombectomy time (min) 120 160+45.5 0.404 110+14.14 164.17+44.52 0.105

When consultation, imaging, and treatments used were
compared in relation to mortality using the Spearman
correlation analysis, there was no correlation between the
door-to-consultation time and mortality (r=0.007, p=0.846).
Similarly, mortality had no correlation with the door-to-
CT, door-to-rtPA, and door-to-thrombectomy times (r=-
0.033, p=0.368; r=-0.006, p=0.960; and r=-0.165, p=0.112,
respectively).

Table 4 presents the results of the examining the time-related
parameters between the pre-telestroke and telestroke groups
undertaken by isolating the patients with a mortality course
and poor clinical outcome. In the mortal group’s door-to-
consultation time was 115 (15-300) in pre-telestroke groups
and 23 (11-180) in telestroke groups (p=0.141). In the poor
clinical outcome groups, the door-to-consultation time was
108.5 (15-300) in pre-telestroke groups and 32.5 (11-180) in
telestroke groups (p<0.001). There was a statistically significant
difference in the door-to-consultation time in patients with
mortality and poor clinical outcomes when compared to the
otheroutcome group (p<0.001), despite the absence of clinical
significance and similar death rates. The door-to-consultation
time was shorter in the telestroke group. The door-to-CT time
(min), rtPA applied as first treatment, thrombectomy applied as
first treatment, door-to-rtPA time, and door-to-thrombectomy
time data did not create a statistically significant difference in
the pre-telestroke and telestroke groups, both in the mortality
group and in the group with a poor prognosis (Table 4).

Telestroke did not have any superiority considering the effects
of rtPA and thrombectomy treatment protocols, door-to-rtPA
time, and door-to-thrombectomy time on mortality and
prognosis.

DISCUSSION

WhatsApp can be used in clinical practices in managing
emergency cases as an inexpensive and easily accessible
method to achieve fast decisions on treatment protocols. This
study aimed to compare the period in which the telestroke
WhatsApp group was used and the period when it was
not used to investigate its effect on patient prognosis and
mortality. When comparing the pre-telestroke and telestroke
groups, there was no statistical difference in terms of poor
clinical outcome and mortality rates; however, a statistically
significant difference was observed in relation to the rates of
discharge and hospitalized treatment. The rate of discharge

from the hospital within the first 24 hours of presentation
was significantly higher and the rate of receiving hospitalized
treatment was significantly lower in the telestroke group.

Inthe literature, WhatsApp is found to be used as an in-hospital
communication tool for consultation, sharing radiological
images, and tele-neurological purposes.® In Northern Ireland,
the first use of this application for tele-neurological purposes
was described in 2003, and entered into routine use in certain
centers in 2016.”) In a study in which neuroradiological
images were shared by e-mail, Saadi et al. reported reduced
cost and increased efficiency. Médecins Sans Frontiéres,
an international humanitarian medical non-governmental
organization, provided access to its web-based messaging
system to facilitate the access of doctors to all consultants.'”

In a study comparing the consultation times of patients
with intracerebral hemorrhage according to whether they
underwent the normal procedure or a telemedicine protocol,
Ford et al. found that blood pressure and anticoagulant
reversibility were taken under control in a shorter time in the
telemedicine group, to an extent that it significantly affected
patient outcome.' Similarly, in our study, the door-to-
consultation time was significantly shorter in the telestroke
group. Reducing the door-to-consultation time (min) seems
to be very important in terms of both alerting the hospital
system and making treatment decisions quickly in order to
provide neuroplasticity, which refers to regaining neurological
functions of the brain.

In a meta-analysis undertaken by Baratloo et al., the time from
the onset of the event to arriving at the emergency door was
lower in the telestroke group than the control group.!'? In a
10-year telestroke study that used teleconsultation and video
conferencing, Barna et al. reported that the time from the
onset of the event to the emergency door decreased in the
telestroke group."*However, Mazighi et al.found no significant
difference in the time from the onset of the event to arrival
at the emergency door according to whether telestroke was
used.' Similarly, in our study, the rate of patients presenting
within the first 4.5 hours of the onset of their symptoms was
significantly higher and their onset of event to the emergency
door time was significantly lower in the telestroke group.

Lee et al, conducting a study with 259 patients over two
periods of time—before and after the introduction of the
telestroke system into their hospital—found that the time from
the beginning of telestroke consultation to rtPA application
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(door-to-rtPA/min) decreased.™ Fonarow et al. and a meta-
analysis by Baratloo et al. also reported that the door-to-rtPA/
min time was significantly decreased in the telestroke group.
2121 In another study in which 959 stroke patients—of whom
523 were teleneurology patients—were retrospectively
examined, the door-to-rtPA time was significantly shorter in
the telestroke group, but there was no statistically significant
difference between the groups in terms of the door-to-
thrombectomy time.' In another study, the effectiveness of
the pre-hospital telestroke system was investigated with 650
patients that were transferred to the hospital without telestroke
and 289 transferred to the hospital using telestroke, and no
statistically significant difference was found between the two
groups in relation to thrombolytic treatment."” In our study,
we observed that the door-to-thrombectomy/min time was
longer in the telestroke group compared to the pre-telestroke
group (p<0.001), and the door-to-rtPA time was 7 lower in the
telestroke group, but without statistical significance (p=0.627).

Gutowitz et al. compared teleneurology and non-teleneurology
groups in terms of rtPA and thrombectomy treatments and
determined no significant difference.’ In a multicenter,
cross-sectional study, including 29 hospitals, that examined
a two-year telestroke period, the rate of rtPA treatment was
higher in the hospital where telestroke was used than in other
hospitals.'"® The results of our study revealed that the rates of
both rtPA and thrombectomy treatments were significantly
higher in the group in which the telestroke system was used
compared to the pre-telestroke group (p<0.001).

In telestroke studies, the rate of hospital discharge was higher
and the in-hospital mortality rate was lower in the telestroke
group compared to the pre-telestroke group.>'>' In a study
conducted by Sanchez et al., who examined the relationship
between mortality and use of telestroke, the authors did not
find a statistically significant difference between the hospitals
that did and did not use this system.!'® In the current study,
although no statistically significant difference was detected
in terms of poor prognosis and 30-day mortality in the
comparison of the pre-telestroke and telestroke discharge
within the first 24 hours however a significant decrease in the
hospitalization rate in the telestroke group. We consider that
this is due to the decrease in door-to-consultation/min and
door-to-CT/min in the telestroke group.

Limitations

We consider that the reason the number of patients in the
pre-telestroke group was approximately twice the number
of those in the telestroke group was that our hospital has
been promoted as a stroke hospital since the day it started to
apply the telestroke protocol. Conducting further studies in
more similar groups will provide clearer results on mortality
and outcome. Furthermore, since a number of our patients
were still hospitalized in the ICU at the time of data analysis,
we were not able to evaluate the final clinical outcome in all
patients; thus, we had to add these patients to the poor clinical
outcome group which also included the mortality cases.

CONCLUSION

Telestroke practices not only provide access to the relevant
clinical branch for early consultation or imaging studies, but
also facilitate timely and effective treatment as well as early
discharge, thus leading to improvement in prognosis.
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