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Abstract

Aim: Stroke severity depends on the treatments administered from the moment the patient enters the emergency department and the 
success of patient management. In our study, we aimed to evaluate the effect of National Institutes of Health Stroke Scale (NIHSS) 
scoring on intervention time and the relationship of qualitative measures with clinical outcome in patients in our stroke center.
Material and Method: The files of patients who underwent iv TPA and/or mechanical thrombectomy in the emergency department who 
were followed up at the stroke center between 2022 and 2023 were retrospectively reviewed. Patients were divided into 4 groups as 
NIHSS score 0-5, 5-10, 10-20, ≥21; 3 groups as modified Rankin Scale (MRS) score 0-2, 3-5 and 6. Mean, standard deviation, median 
minimum, maximum, frequency and ratio values were used in the descriptive statistics of the data. ANOVA (Tukey test), Kruskal-Wallis, 
Mann-Whitney u test were used in the analysis of quantitative independent data; chi-square test was used in the analysis of qualitative 
independent data, and fischer test was used when chi-square test conditions were not met.
Results: Symptom puncture, symptom recanalization, puncture recanalization, door imaging, door TPA, door puncture times did not 
differ significantly (p>0.05) between stroke severity groups. The first-pass recanalization rate was significantly (p<0.05) higher in the 
MRS III-IV-V group than in the MRS 0-I-II group, while the first-pass recanalization rate did not differ significantly (p>0.05) between 
the MRS VI group and the MRS 0-I-II, MRS III-IV-V groups. In the group with bleeding at 24 hours, TICI stage was significantly (p<0.05) 
lower, 3rd month MRS score was significantly (p<0.05) higher, and tan score was significantly (p<0.05) lower than the group without 
bleeding at 24 hours.
Conclusion: Although there is no correlation between stroke severity and emergency department quality-metrics times, recanalization 
success has an effect on good outcome. Instroke, the coordination and experience of all components of the neurology and emergency 
medicine clinics hould be good in terms of diagnosis and timing.

Keywords: Thrombectomy, stroke, iv Tpa, emergency service

Research Article

INTRODUCTION
Stroke is the leading cause of disability and one of the 
most prevalent causes of mortality globally (1). Initially, 
intravenous tissue plasminogen activator (iv tPA) was 
recommended as the primary treatment option, as per 
the first published guidelines. However, recent research 
has demonstrated the effectiveness of mechanical 
thrombectomy for large vessel occlusions. Notably, 
mechanical thrombectomy is now included in the guidelines 
for acute ischemic stroke (AIS) patients presenting within 
the first six hours, specifically for those with occlusions 
in the M1 segment of the internal carotid artery (ICA) 
or the middle cerebral artery (MCA) (2-5). Furthermore, 

findings from the DAWN and DEFUSE-3 studies have led 
to an extension of the treatment window for mechanical 
thrombectomy to 24 hours for AIS patients (6,7).

AIS constitutes a neurological emergency that necessitates 
prompt and interventional treatment. Given that the initial 
presentation occurs in the emergency department, the 
provision of rapid and effective treatment is critically 
important (5). In both our country and globally, the process 
of establishing a diagnosis and making a treatment 
decision should ideally be completed within 45 minutes 
of presentation. Should thrombolytic therapy and/or 
mechanical thrombectomy (MT) be deemed necessary, it 
is imperative that the door-to-needle time remains under 60 
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minutes (8). However, factors such as overcrowding in the 
emergency department, along with delays in the diagnosis 
and treatment of acute stroke patients, contribute to an 
extended length of stay in the emergency department (9).

Numerous factors can influence the efficacy and 
timeliness of treatment in the emergency department, 
including patient volume, waiting times for triage and ward 
admission, and disorganized emergency entries resulting 
from irregular operational procedures. Consequently, 
the severity of the condition and the physician's ability to 
identify an acute stroke case that necessitates prompt 
intervention, appropriate triage, and effective patient 
management are critical for achieving favorable clinical 
outcomes. The National Institutes of Health Stroke Scale 
(NIHSS) is a standardized scoring system that assesses the 
severity of a patient's neurological deficits on a scale from 
0 to 42. This scoring system is instrumental in determining 
the appropriateness of iv tPA and/or MT in emergency 
situations. Therefore, the objective of our study was to 
investigate whether the NIHSS score influences the timing 
of intervention in patients receiving iv tPA in conjunction 
with MT or MT alone. Additionally, we aimed to evaluate 
the clinical outcomes and the incidence of intracerebral 
hemorrhage among patients treated at our stroke center 
using qualitative measures.

MATERIAL AND METHOD
This study received approval from the Clinical Studies 
Ethics Committee of University of Health Sciences Haseki 
Training And Research Hospital (Decision No: 261-
2023) and was conducted in accordance with the ethical 
standards outlined in the Declaration of Helsinki.

The medical records of patients who were monitored 
at the stroke center from 2022 to 2023, underwent 
MT, and received iv tPA in the emergency department 
were subjected to a retrospective review. Demographic 
information, medical history, medication usage, baseline 
neurologic examination results, time of hospital admission, 
angiography data, imaging times, and neurologic 
examination findings at 24 hours and 3 months were 
extracted from patient records. The demographic data 
and door duration for the patients are presented in Table 
1. Additionally, we aimed to assess the clinical outcomes 
and intracerebral hemorrhage status of patients at our 
stroke center using qualitative criteria. The qualitative 
criteria employed included symptom puncture, symptom 
recanalization, puncture recanalization, door imaging, door 
iv tPA administration, and door puncture times.

Patient Selection

The study included patients with occlusion of the P1 
segment of the basilar artery (BA), posterior cerebral 
artery (PCA), ICA (tandem, T, L), or M1 segment of the 
MCA, as determined by computed tomography (CT) of the 
brain, provided that there was no evidence of bleeding. 
Eligible participants had an Alberta Stroke Program Early 
Computed Tomography (ASPECT) score greater than 6 . 
Patients with ASPECT scores below 6 were not included 
in the study because it was thought that this would affect 
bleeding rates. Since our study was classified according to 

the NIHSS score, NIHSS limitation was not considered in the 
inclusion criteria. Additionally, participants had a pre-stroke 
modified Rankin Scale (MRS) score of 0-1, a symptom-to-
door time of less than 4.5 hours, or a symptom-to-door 
time ranging from 4.5 to 16 hours. There were no ischemic 
lesions observed on magnetic resonance imaging (MRI) 
in the FLAIR sequence, and all patients underwent MT. 
Patients with an ASPECT score of less than 6 or those with 
bleeding on brain CT were excluded from the study.

Patients were categorized into three groups based on their 
NIHSS scores, MRS scores, and the presence or absence 
of intracranial hemorrhage. The NIHSS scores were further 
subdivided into four categories: 0-5, 5-10, 10-20, and ≥21. 
The MRS scores were classified into three groups: 0-2, 
3-5, and 6. Additionally, patients were divided into two 
groups based on the presence or absence of intracranial 
hemorrhage at the 24-hour mark.

Endovascular Treatment

Upon presentation at the emergency department, patients 
were evaluated by a neurologist. All patients underwent non-
contrast brain CT and computed tomography angiography 
(CTA). Those without contraindications who presented 
within the first 4.5 hours after the onset of symptoms, as 
well as those admitted within 16 hours without ischemic 
lesions evident on magnetic resonance imaging (MRI) 
FLAIR sequences, were administered alteplase at a dosage 
of 0.9 mg/kg in the emergency department before being 
transferred to the angiography unit for MT.

Clinical evaluation scales were employed to assess early 
ischemic changes on cranial CT using the ASPECT scoring 
system (10). The modified Tan scoring system was utilized 
to determine the collateral score on CTA (11). The level of 
recanalization was assessed according to the modified 
Treatment in Cerebral Ischemia (mTICI) classification 
(12). Specifically, mTICI 0 was characterized by the 
absence of flow, mTICI 1 indicated filling of the distal MCA 
without blood supply to the cortical branches, mTICI 2a 
represented filling of less than half of the MCA irrigation 
area, mTICI 2b denoted filling of more than half of the MCA 
irrigation area, mTICI 2c indicated filling of the entire MCA 
irrigation area but at a slower rate than the normal side, and 
mTICI 3 signified complete recanalization. Following the 
initial thrombectomy attempt, mTICI 2c-3 recanalization 
was classified as first-pass recanalization. Intracerebral 
hemorrhages observed on brain CT at 24 hours post-MT 
were evaluated according to the criteria established by 
the European Cooperative Acute Stroke Study (ECASS III). 
Hemorrhages that resulted in an increase of ≥4 points in the 
NIHSS score at admission were classified as symptomatic 
intracerebral hemorrhage (ICH). The disability status at 90 
days was assessed using the MR.

Statistical Analysis

Statistical analysis was conducted utilizing various 
descriptive statistics, including mean, standard deviation, 
median, minimum, maximum, frequency, and ratio values. 
The distribution of variables was assessed using the 
Kolmogorov-Smirnov test and the Shapiro-Wilk test. For 
the analysis of quantitative independent data, ANOVA 
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(with Tukey's post-hoc test), the Kruskal-Wallis test, and 
the Mann-Whitney U test were employed. The Chi-square 
test was utilized for the analysis of qualitative independent 
data, while Fisher's exact test was applied when the 
conditions for the Chi-square test were not satisfied. The 
statistical analyses were performed using SPSS version 
28.0.

RESULTS
The mean age of the patients in this study was 69.5 years 
(standard deviation: 16.7; range: 21.0-96.0). Among the 
total of 132 patients, 76 (55%) were male and 62 (45%) 
were female. A total of 57 patients (47%) were identified 
as smokers, 87 patients (63%) had a diagnosis of 
hypertension, 75 patients (54%) had atrial fibrillation, 54 
patients (39%) had coronary artery disease, 29 patients 
(21%) had diabetes, and 37 patients (27%) were classified 
as obese. Additionally, 26 patients (19%) had a prior history 
of stroke. Thirteen patients (11%) were receiving warfarin, 

while 23 patients (17%) were on newer generation oral 
anticoagulants.

The mean admission ASPECT score was 9.3 (standard 
deviation: 0.9; range: 6.0-10.0), and 59 patients (43%) 
received iv tPA. Among the 138 patients who underwent 
thrombectomy, the mean time from symptom onset to 
puncture was 247.9 minutes (standard deviation: 166.6), 
the mean time from symptom onset to recanalization 
was 303.1 minutes (standard deviation: 171.8), and the 
mean time from puncture to recanalization was 53.3 
minutes (standard deviation: 17.9). The mean door-to-
imaging time was 18.8 minutes (standard deviation: 16.6), 
the mean door-to-TPA time was 48.7 minutes (standard 
deviation: 20.7), and the mean door-to-puncture time was 
55.4 minutes (standard deviation: 17.0). Furthermore, 
successful reperfusion, defined as TICI scores of 2B, 2C, 
or 3, was achieved in 118 out of 130 patients (85%) (see 
Table 1).

Table 1. Demographic data and door durations
Min-Max Median Mean±SD/n (%)

Age 21.0-96.0 75.0 69.5±16.7

Sex
Woman 76 (55)
Man 62 (45)

Cigarette smoking
(-) 81 (59)
(+) 57 (41)

Comorbid disease
Hypertension 87 (63)
Atrial fibrillation 75 (54)
Coronary artery disease 54 (39)
Diabetes mellitus 29 (21)
Obesity 37 (27)

Stroke history
(-) 112 (81)
(+) 26 (19)

Large vessel occlusion
(-) 0 (0)
(+) 138 (100)

Warfarin use
(-) 123 (89)
(+) 15 (11)

NOAC use
(-) 115 (83)
(+) 23 (17)

IV TPA
(-) 79 (57)
(+) 59 (43)

Admission ASPECT 6.0-10.0 10.0 9.3±0.9
Symptom puncture time 30.0-730.0 202.5 248.9±166.6
Symptom recanalization time 90.0-810.0 252.5 303.1±171.8
Puncture recanalization time 10.0-125.0 50.0 53.3±17.9
Door imaging time 5.0-120.0 15.0 18.8±16.6
Door TPA time 20.0-110.0 45.0 48.7±20.7
Door puncture time 15.0-90.0 56.0 55.4±17.0

TICI score

0 13 (10)
2A 7 (5)
2B 35 (25)
2C 22 (16)
3 61 (44)

SD: standard deviation, ASPECT: Alberta Stroke Programme Early CT score, NOAC: new oral anticoagulant, IV TPA: intravenous tissue plasminogen 
activator, TICI: treatment in cerebral ischemia
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Table 2. NIHSS score and other general information
Min-Max Median Mean±SD/n (%)

NIHSS score

Admission 4.0-22.0 10.0 10.4±3.3
24th hour 0.0-25.0 4.0 6.2±5.0
3rd month MRS 0.0-6.0 2.0 2.2±2.1

First pass recanalization
(-) 81 (58.6)
(+) 57 (41.4)

Distal embolism
(-) 78 (57)
(+) 60 (43)

sICH in 24 hours
(-) 98 (71)
(+) 40 (29)

Antiaggregant therapy
(-) 84 (61)
(+) 54 (39)

Tan score

(-) 28 (20)
<50% 39 (28)

50-99% 51 (37)

100% 20 (15)

MRS: Modified Rankin Scale, NIHSS: National Institutes of Health Stroke Scale, sICH: symptomatic intracranial hemorrhage

The mean NIHSS admission score was 10.4±3.3, while 
the NIHSS score at the 24th hour was 6.2±5.0. The MRS 
score at three months was recorded as 2.2±2.1. First-
pass recanalization was successfully achieved in 57 out 
of 138 patients, representing 41.4% of the cohort. The 
incidence of bleeding at the 24-hour mark was observed 
in 40 out of 138 patients, equating to a rate of 29%. 

Antiplatelet therapy was initiated in 54 out of 138 patients 
(39%), based on the indication-contraindication status 
following the control CT scan conducted after 24 hours. 
Among the patients, 71 out of 138 (52%) exhibited good 
collateral flow (defined as >50% collateral flow), while 11 
out of 138 patients (8%) received salvage therapy (refer 
to Table 2).

Patients were categorized into three groups based on their 
scores on the NIHSS, the MRS, and the presence or absence 
of intracranial hemorrhage. Within these categories, the 
NIHSS scores were further divided into four groups: 0-5, 
6-10, 11-20, and ≥21. The MRS scores were classified 
into three groups: 0-2, 3-5, and 6. Additionally, patients 
were grouped according to the presence or absence of 

intracranial hemorrhage at the 24-hour mark. The times for 
symptom onset and recanalization did not show significant 
differences (p>0.05) among the groups classified by 
NIHSS scores of 0-5, 6-10, 11-20, and ≥21. Furthermore, the 
values for door imaging, door-to-TPA administration, and 
door puncture did not differ significantly (p>0.05) across 
the same NIHSS score groups (see Table 3).

Table 3. Relationship of qualitemetric measures with NIHSS score

NIHSS score 0-5 NIHSS score 6-10 NIHSS score 11-20 NIHSS score ≥21 p

Symptom puncture time
Mean±SD 310.8±227.7 223.2±159.6 269.6±176.6 165.0±

0.450K

Median 287.5 170.0 210.0 165.0 

Symptom recanalization time
Mean±SD 374.4±232.6 274.6±160.1 333.0±188.3 220.0±

0.258K

Median 349.5 220.0 271.0 220.0 

Puncture recanalization time
Mean±SD 63.6±16.4 51.6±18.0 61.1±29.7 55.0±

0.203K

Median 60.0 50.0 52.5 55.0 

Door imaging time
Mean±SD 20.9±18.8 18.1±14.6 19.7±16.5 9.0±

0.616K

Median 15.0 15.0 15.0 9.0 

Door TPA time
Mean±SD 62.0±27.5 52.9±19.8 43.7±18.7 ±

0.056K

Median 55.0 50.0 40.0 0.0 

Door puncture time
Mean±SD 65.0±17.6 57.3±17.0 54.0±17.8 50.0±

0.186K

Median 72.5 60.0 52.5 50.0

First pass recanalization

First pass n (%) 8 (40.0) 47 (53.4) 44 (69.8) 1 (100)
p>0.05X²

Repeating n (%) 4 (20.0) 18 (20.5) 16 (25.4) 0 (0.0)
K Kruskal-Wallis (Mann-Whitney U test) / X² Chi-squaretest (Fischer test); NIHSS: National Institutes of Health Stroke Scale, TPA: tissue plasminogen 
activator
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Table 4. Comparison of MRS groups
1MRS 0-I-II 2MRS III-IV-V 3MRS VI p

Symptom puncture time
Mean±SD 256.6±178.9 237.3±156.7 240.4±179.2

0.910K

Median 200.0 185.0 180.0 

Symptom recanalization time
Mean±SD 310.9±182.8 310.0±168.1 296.3±194.6

0.792K

Median 230.0 262.5 225.0 

Puncture recanalization time
Mean±SD 54.0±18.6 71.9±37.5 52.3±20.3

0.062K

Median 51.0 62.0 45.0 

Door imaging time
Mean±SD 18.8±17.3 20.2±12.3 18.4±13.5

0.327K

Median 15.0 15.0 15.0 

Door TPA time
Mean±SD 49.9±19.7 59.9±19.7 46.1±24.8

0.061K

Median 45.0 55.0 40.0 

Door puncture time
Mean±SD 55.5±16.7 62.0±20.3 54.8±17.0

0.246K

Median 60.0 60.0 50.0 

TICI 

0 n (%) 2 (2.2) 5 (20.8) 6 (26.1)

0.000X²

II A n (%) 2 (2.2) 4 (16.7) 1 (4.3)
II B n (%) 22 (24.2) 6 (25.0) 7 (30.4)
II C n (%) 12 (13.2) 6 (25.0) 4 (17.4)
III n (%) 53 (58.2) 31 (12.5) 51 (21.7)

First pass recanalization         
First pass n (%) 592 (64.8) 23 (95.8) 18 (78.3)

0.008X²

Repeating n (%) 32 (35.2) 1 (4.2) 5 (21.7)
K Kruskal-Wallis (Mann-Whitney U test) / X² Chi-square test; 1Difference with MRS 0-I-II group p<0.05, 2Difference with MRS III-IV-V group p<0.05; 
MRS: Modified Rankin Scale, TPA: tissue plasminogen activator, TICI: treatment in cerebral ischemia

The times for symptom puncture and symptom 
recanalization did not exhibit significant differences 
(p>0.05) among the groups categorized by MRS scores of 
0-I-II, III-IV-V, and VI. Additionally, no significant differences 
(p>0.05) were observed between the MRS 0-I-II, III-IV-V, and 
VI groups regarding puncture recanalization, door imaging, 
door iv tPA administration, and door puncture values. 

However, the TICI stage was significantly higher (p<0.05) 
in the MRS 0-I-II group compared to the MRS III-IV-V and VI 
groups. Furthermore, the first-pass recanalization rate was 
significantly higher (p<0.05) in the MRS III-IV-V group than in 
the MRS 0-I-II group. No significant difference (p>0.05) was 
found in the first-pass recanalization rate between the MRS 
VI group and the MRS 0-I-II and III-IV-V groups (see Table 4).

Table 5. Comparison of groups with and without intracranial hemorrhage
sICH (-) sICH (+) 

p
Mean±SD/n (%) Median Mean±SD/n (%) Median 

Symptom puncture time 248.1±176.3 180.0 256.3±171.5 197.5 0.609m

Symptom recanalization time 306.0±183.0 227.5 313.6±178.9 252.5 0.644m

Puncture recanalization time 57.6±24.3 57.5 54.9±23.7 54.5 0.398m

Door imaging time 17.6±13.5 15.0 22.9±20.5 15.0 0.127m

Door TPA time 50.4±19.3 45.0 53.8±28.3 45.0 0.961m

Door puncture time 56.3±18.0 60.0 57.1±16.4 56.5 0.877m

TICI 

0 10 (10.5) 3 (7.1)

0.000X²

IIA 3 (3.1) 4 (9.5)
II B 21 (21.8) 14 (33.3)
II C 15 (15.6) 7 (16.7)
III 47 (49.0) 14 (33.3)

First pass recanalization
First pass 66 (68.0) 34 (82.9)

0.074X²

Repeating 31 (32.0) 7 (17.1)
3rd month MRS 1.6±0.0 1.0 3.2±1.0 2.0 0.001m

mMann-Whitney U test  / X² Chi-square test; sICH: symptomatic intracranial hemorrhage, TPA: tissue plasminogen activator, TICI: treatment in 
cerebral ischemia, MRS: Modified Rankin Scale

At the 24-hour mark, there were no significant differences 
(p>0.05) in symptom puncture time and symptom 
recanalization time between the groups with and without 
bleeding. Additionally, at 24 hours, the parameters of door 
imaging, door iv tPA, and door puncture value also did not 
exhibit significant differences (p>0.05) between the two 
groups. However, within the group that experienced bleeding 

at 24 hours, the TICI stage was significantly lower (p<0.05) 
compared to the group without bleeding. Furthermore, 
the MRS score at three months was significantly higher 
(p<0.05) in the bleeding group than in the non-bleeding 
group at the 24-hour assessment. Lastly, the tan score 
in the bleeding group at 24 hours was significantly lower 
(p<0.05) than that of the non-bleeding group (see Table 5).
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DISCUSSION
This study, conducted at a stroke center that has recently 
completed its first year of operation, presents novel insights 
into the relationship between treatment duration and 
perfusion achieved through endovascular recanalization.

In our study, the cohort of patients who underwent MT 
predominantly consisted of an elderly population, with a 
mean age of 69.5 years. The distribution of gender and 
the prevalence of comorbid conditions varied across the 
literature; in our study, the proportion of female patients 
was 45%, which was equal to that of male patients. The 
following comorbidities were observed: hypertension 
in 63% of patients, atrial fibrillation in 54%, coronary 
artery disease in 39%, diabetes in 21%, obesity in 27%, 
and a history of stroke in 19%. Additionally, 11% of the 
patients were receiving warfarin, while 17% were on newer 
generation oral anticoagulants (2-7).

In the study, the durations for door-imaging, door-TPA, and 
door-puncture were consistent with international quality 
guidelines as well as the timeline outlined in the quality 
guidelines published by the Ministry of Health (8,13-15). 
Compliance with these standards was achieved through 
frequent in-service training and tailoring emergency 
department operations to acute stroke management.

Teamwork, experience, and effective coordination are 
critical components in stroke centers. Chatterjee et al. 
(16,17) found that the density of the emergency department 
did not influence imaging and thrombolysis times for 
patients presenting with acute stroke. In contrast, Reznek 
et al. reported that increased crowding was associated with 
prolonged time from patient arrival to imaging. Furthermore, 
Arrate et al. demonstrated that stroke severity significantly 
impacted the time from arrival to imaging, identifying 
stroke severity as the primary determinant of patient 
management and care timelines (18). Additionally, another 
study indicated that patients with NIHSS scores ranging 
from 16 to 25 had a higher likelihood of completing the 
imaging procedure within 25 minutes, while patients with 
scores exceeding 25 experienced delays in imaging due to 
medical complications, such as loss of airway control (19). 
In our study, which categorized patients based on NIHSS 
scores of 0-5, 6-10, 11-20, and ≥21, we observed that the 
NIHSS score did not significantly affect the duration from 
the patient’s presentation in the emergency department 
to the initiation of effective treatment, consistent with the 
findings of Sauser et al. (20). This result can be explained 
by the fact that the same procedures are applied to all 
patients in the emergency department in case of stroke 
rather than the severity of the stroke.

In previous studies, the impact of early reperfusion on 
favorable clinical outcomes has been established; however, 
due to the limitations associated with patient selection, 
there is a pressing need for larger, data-driven investigations 
(13-15,21). It has been observed that patients who undergo 
early revascularization tend to exhibit improved functional 
outcomes. Specifically, a shorter duration of vessel 

occlusion is associated with fewer sequelae, which may 
contribute to enhanced patient outcomes (22-26). In our 
study, the time to symptom recanalization did not show 
a significant difference among the MRS groups 0-I-II, III-
IV-V, and VI. Nevertheless, a significant correlation was 
identified between the modified TICI score and both clinical 
outcomes and successful recanalization. Furthermore, 
our findings indicated that the incidence of symptomatic 
intracranial hemorrhage was significantly lower in patients 
demonstrating good recanalization, underscoring the 
critical importance of effective endovascular treatment 
over merely early intervention. Additionally, consistent with 
existing literature, the MRS scores were higher, and the tan 
scores were significantly lower in the hemorrhagic group 
compared to the non-hemorrhagic group, suggesting that 
multiple factors influence favorable clinical outcomes 
(27,28).

CONCLUSION
In our study, we did not identify a correlation between 
stroke severity and the quality-metric times observed in 
the emergency department. It is possible that different 
outcomes may emerge if studies are conducted with 
larger populations. A well-trained team and effective 
interdepartmental coordination are essential for more 
efficient and timely treatment of acute stroke. The 
coordination of all components within the neurology and 
emergency medicine departments, which is critical in the 
context of acute stroke, should be meticulously organized 
with respect to diagnosis and time management. Acute 
stroke patients should be treated quickly and effectively 
regardless of NIHSS intensity. There should be an 
experienced team and a standardized in-hospital procedure 
for acute stroke patients.

Financial disclosures: The authors declared that this study 
has received no financial support.

Conflict of interest: The authors have no conflicts of interest 
to declare.

Ethical approval: This study received approval from the 
Clinical Studies Ethics Committee of University of Health 
Sciences Haseki Training And Research Hospital (Decision 
No: 261-2023) and was conducted in accordance with the 
ethical standards outlined in the Declaration of Helsinki. 

REFERENCES
1.	 Lozano R, Naghavi M, Foreman K, et al. Global and regional 

mortality from 235 causes of death for 20 age groups in 1990 
and 2010: a systematic analysis for the Global Burden of 
Disease Study 2010. Lancet. 2012;380:2095-2128. Erratum 
in: Lancet. 2013;381:628.

2.	 Berkhemer OA, Fransen PS, Beumer D, et al. A randomized 
trial of intra-arterial treatment for acute ischemic stroke. 
N Engl J Med. 2015;372:11-20. Erratum in: N Engl J Med. 
2015;372:94. 

3.	 Saver JL, Goyal M, Bonafe A, et al. Stent-retriever 
thrombectomy after intravenous t-PA vs. t-PA alone in stroke. 
N Engl J Med. 2015;372:2285-95.



360

Med Records 2025;7(2):354-60DOI: 10.37990/medr.1620713

4.	 Jovin TG, Chamorro A, Cobo E, et al. Thrombectomy within 8 
hours after symptom onset in ischemic stroke. N Engl J Med. 
2015;372:2296-306.

5.	 Powers WJ, Rabinstein AA, Ackerson T, et al. Guidelines 
for the Early Management of Patients With Acute Ischemic 
Stroke: 2019 Update to the 2018 Guidelines for the Early 
Management of Acute Ischemic Stroke: A Guideline 
for Healthcare Professionals From the American Heart 
Association/American Stroke Association. Stroke. 
2019;50:e344-418. Erratum in: Stroke. 2019;50:e440-1. 

6.	 Albers GW, Marks MP, Kemp S, et al. Thrombectomy for 
stroke at 6 to 16 hours with selection by perfusion imaging. 
N Engl J Med. 2018;378:708-18.

7.	 Nogueira RG, Jadhav AP, Haussen DC, et al. Thrombectomy 6 
to 24 hours after stroke with a mismatch between deficit and 
infarct. N Engl J Med. 2018;378:11-21.

8.	 T.C. Sağlık Bakanlığı Sağlık Hizmetleri Genel Müdürlüğü 
Araştırma, Geliştirme ve Sağlık Teknolojisi Değerlendirme 
Dairesi Başkanlığı. Akut İskemik İnme Tanı ve Tedavi Rehberi, 
Version 1.0. Ankara: Çankaya. Republic of Turkey Ministry of 
Health. 2020;14-43.

9.	 Di Somma S, Paladino L, Vaughan L, et al. Overcrowding in 
emergency department: an international issue. Intern Emerg 
Med. 2015;10:171-5.

10.	 Barber PA, Demchuk AM, Zhang J, et al. Validity and reliability 
of a quantitative computed tomography score in predicting 
outcome of hyperacute stroke before thrombolytic therapy. 
ASPECTS study group. Alberta Stroke Program Early 
CT Score. Lancet. 2000;335:1670-4. Erratum in: Lancet 
2000;355:2170.

11.	 Zhang S, Chen W, Tang H, et al. The prognostic value of a 
four-dimensional CT angiography-based collateral grading 
scale for reperfusion therapy in acute ischemic stroke 
patients. PLoS One. 2016;11:e0160502.

12.	 Zaidat OO, Castonguay AC, Linfante I, et al. First-pass effect: 
A new measure for stroke thrombectomy devices. Stroke. 
2018;49:660-6.

13.	 Mueller-Kronast NH, Zaidat OO, Froehler MT, et al. STRATIS 
Investigators. Systematic evaluation of patients treated 
with neurothrombectomy devices for acute ischemic 
stroke: primary results of the STRATIS registry. Stroke. 
2017;48:2760-8.

14.	 Saver JL, Goyal M, van der Lugt A, et al. HERMES Collaborators. 
Time to treatment with endovascular thrombectomy and 
outcomes from ischemic stroke: a meta-analysis. JAMA. 
2016;316:1279-88.

15.	 Sheth SA, Jahan R, Gralla J, et al. SWIFT-STAR trialists. Time 
to endovascular reperfusion and degree of disability in acute 
stroke. Ann Neurol. 2015;78:584-93.

16.	 Chatterjee P, Cucchiara BL, Lazarciuc N, et al. Emergency 
department crowding and time to care in patients with acute 
stroke. Stroke. 2011;42:1074-80.

17.	 Reznek MA, Murray E, Youngren MN, et al. Door-to-imaging 
time for acute stroke patients is adversely affected by 
emergency department crowding. Stroke. 2017;48:49-54.

18.	 Olascoaga Arrate A, Freijo Guerrero MM, Fernández Maiztegi 
C, et al. Use of emergency medical transport and impact on 
time to care in patients with ischemic stroke. Neurologia 
(Engl Ed). 2019;34:80-8.

19.	 Kelly AG, Hellkamp AS, Olson D, et al. Predictors of rapid 
brain imaging in acute stroke: analysis of the Get With the 
Guidelines-Stroke program. Stroke. 2012;43:1279-84.

20.	 Sauser K, Bravata DM, Hayward RA, et al. A national 
evaluation of door-to-imaging times among acute ischemic 
stroke patients within the Veterans Health Administration. J 
Stroke Cerebrovasc Dis. 2015;24:1329-32.

21.	 Zaidat OO, Castonguay AC, Nogueira RG, et al. TREVO stent-
retriever mechanical thrombectomy for acute ischemic 
stroke secondary to large vessel occlusion registry. J 
Neurointerv Surg. 2018;10:516-24.

22.	 Mishra SM, Dykeman J, Sajobi TT, et al. Early reperfusion 
rates with IV tPA are determined by CTA clot characteristics. 
AJNR. 2014;35:2265-72.

23.	 Behrens L, Möhlenbruch M, Stampfl S, et al. Effect of 
thrombus size on recanalization by bridging intravenous 
thrombolysis. Eur J Neurol. 2014;21:1406-10.

24.	 Seners P, Delepierre J, Turc G, et al. Thrombus length predicts 
lack of post-thrombolysis early recanalization in minor stroke 
with large vessel occlusion. Stroke. 2019;50:761-4.

25.	 Ospel JM, Singh N, Almekhlafi MA, et al. Early recanalization 
with alteplase in stroke because of large vessel occlusion in 
the ESCAPE trial. Stroke. 2021;52:304-7. Erratum in: Stroke. 
2021;52:e92.

26.	 Saver JL. Time is brain—quantified. Stroke. 2006;37:263-6.

27.	 Liebeskind DS, Saber H, Xiang B, et al. Collateral circulation 
in thrombectomy for stroke after 6 to 24 hours in the DAWN 
trial. Stroke. 2022;53:742-8.

28.	 Liebeskind DS, Jahan R, Nogueira RG, et al. Early arrival 
at the emergency department is associated with better 
collaterals, smaller established infarcts and better clinical 
outcomes with endovascular stroke therapy: SWIFT study. J 
Neurointerv Surg. 2016;8:553-8.


