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Abstract 

Introduction: Although guideline-recommended performance indicators for acute 

stroke care are well established, their consistent implementation in routine clinical practice 

over time remains challenging. Registry-based analyses allow evaluation not only of 

performance levels, but also of temporal variability and system-level performance. 

Aim: To evaluate the implementation and temporal variability of guideline-

recommended acute stroke care indicators and early discharge outcomes over one year using 

RES-Q registry data from a tertiary university hospital. 

Material and methods: A retrospective analysis of prospectively collected RES-Q 

registry data was performed for all consecutive stroke patients admitted at the Department for 

Urgent Neurology at the University Clinic for Neurology between 1 January and 31 December 

2025. Demographic characteristics, admission severity, imaging performance, acute treatment 

metrics, in-hospital care indicators, and discharge management were analyzed descriptively 

using quarterly aggregated data. 

Results: A total of 179 stroke patients were included. Neuroimaging was performed in 

100% of cases throughout the study period. Intravenous thrombolysis rates varied between 7% 

and 43%, while endovascular treatment was performed in up to 20% of patients in selected 

quarters. Median door-to-needle times ranged from 48 to 180 minutes, demonstrating marked 

temporal variability. Adherence to discharge care indicators was high, including swallowing 

screening (90–100%), anticoagulation in patients with atrial fibrillation (92–100%), and 

antithrombotic therapy in non-AF patients (82–100%). Median discharge modified Rankin 

Scale scores ranged from 4.0 to 5.0. 

Conclusion: Continuous registry-based monitoring is essential to identify system-level 

fluctuations and to support sustainable improvements in stroke care delivery. 

Keywords: stroke, RES-Q registry, performance indicators, thrombolysis, stroke 

systems of care 
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Introduction 

Timely and evidence-based management of acute stroke is essential for improving 

patient outcomes. International guidelines define key performance indicators across the entire 

stroke care pathway, including rapid neuroimaging, timely reperfusion therapies, organized in-

hospital care, and appropriate secondary prevention at discharge[1,2]. Achieving consistent 

implementation of these indicators in routine clinical practice, however, remains challenging 

even in specialized stroke centers[3]. 

Stroke quality registries provide an opportunity to move beyond static assessments of care 

quality and to explore longitudinal patterns, temporal variability, and system-level performance 

in real-world settings[4]. The Registry of Stroke Care Quality (RES-Q) is an international 

quality improvement initiative designed to monitor adherence to evidence-based stroke care 

indicators across diverse healthcare systems[5]. Registry-based analyses from tertiary university 

hospitals are particularly valuable for identifying organizational strengths, temporal 

fluctuations, and areas requiring targeted improvement[6]. 

The present study aimed to evaluate the implementation and temporal variability of guideline-

recommended acute stroke care indicators over one year using RES-Q registry data from a 

tertiary university hospital, with additional assessment of early discharge outcomes. 

 

Material and methods 

Study design and setting 

This was a retrospective observational study based on prospectively collected data from 

the RES-Q registry. All consecutive patients admitted with acute stroke to the University Clinic 

for Neurology, Department for Urgent Neurology, a tertiary referral and comprehensive stroke 

center, between 1 January and 31 December 2025 were included. 

 

Data source 

Data were extracted from the RES-Q hospital dashboard and summarized quarterly. 

The registry captures standardized information on demographics, stroke severity, imaging, 

acute treatment, in-hospital care, and discharge management. 

 

Study population 

Adult patients admitted with ischemic stroke, intracerebral hemorrhage, or 

subarachnoid hemorrhage during the study period were included. Analyses were conducted 

using aggregated quarterly data. 

 

Quality indicators and outcomes 

The following domains were evaluated: 

 

- Admission characteristics: admission NIHSS, pre-stroke modified Rankin Scale (mRS), 

onset-to-door time 

- Imaging and diagnosis: performance of neuroimaging, door-to-imaging time, detection of 

vascular occlusion 

- Acute treatment: rates of intravenous thrombolysis, endovascular treatment, combined 

therapy, door-to-needle and door-to-groin times 

- In-hospital care: swallowing screening, temperature and glucose management 

- Discharge care: antithrombotic therapy, anticoagulation in atrial fibrillation, carotid artery 

imaging 

- Early outcomes: discharge NIHSS, discharge mRS, length of hospital stay 
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Statistical analysis 

Data are presented descriptively as medians and percentages. Quarterly trends were 

examined to explore temporal variability in performance indicators. No inferential statistical 

testing was performed, in line with the registry-based quality assessment design. 

 

Ethical considerations 

The RES-Q registry operates in accordance with applicable data protection regulations. 

The study was conducted as a quality improvement analysis using anonymized registry data. 

 

Results 

Patient characteristics 

A total of 179 stroke patients were included (Table 1). Quarterly patient numbers 

ranged from 28 to 79. Median admission NIHSS decreased from 14 in the first quarter to 10 in 

the fourth quarter. Pre-stroke functional impairment (mRS ≥3) was present in up to 16% of 

patients in selected quarters. 

 
Table 1. Baseline characteristics of stroke patients admitted in 2025 

Characteristic Q1 (n=79) Q2 (n=28) Q3 (n=35) Q4 (n=37) 

NIHSS on admission, median 14.0 13.0 11.0 10.0 

In-hospital stroke, % 3 0 3 3 

EMS pre-notification, % 7 0 17 0 

Onset-to-door time, min, median 240 153 130 168 

Pre-stroke mRS 1–2, % 32 7 9 5 

Pre-stroke mRS ≥3, % 14 0 6 16 

NIHSS-National Institutes of Health Stroke Scale; mRS – modified Rankin Scale. 

 

Imaging and diagnostic performance 

Neuroimaging was performed in 100% of patients throughout the year. Median door-

to-imaging time ranged from 20 to 26 minutes. Vascular occlusion was detected in 50–100% 

of cases across quarters (Table 2). 

 
Table 2. Imaging and diagnostic performance indicators 

Indicator Q1 Q2  Q3  Q4  

Neuroimaging performed, % 100 100 100 100 

Door-to-imaging time, min, median 26 20 20 22 

Vascular occlusion detected, % 100 67 50 100 

 

Acute ischemic stroke treatment 

Rates of intravenous thrombolysis showed marked variability, ranging from 7% to 43%. 

Median door-to-needle times ranged from 48 to 180 minutes. Endovascular treatment was 

performed in up to 20% of patients in selected quarters (Table 3). These findings indicate 

substantial temporal variability in reperfusion treatment metrics. 

 
Table 3. Acute ischemic stroke treatment metrics 

Indicator Q1 Q2  Q3  Q4  

Intravenous thrombolysis only, % 29 35 43 7 

Mechanical thrombectomy only, % 0 15 7 11 

IV thrombolysis + thrombectomy, % 1 5 0 4 

Any reperfusion therapy, % 30 55 50 21 

Door-to-needle time, min, median 53 87 48 180 

Door-to-groin time, min, median 194 93 30 235 
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In-hospital care and discharge management 

Swallowing screening was performed in 90-100% of patients. Secondary prevention 

measures at discharge demonstrated high adherence to guideline recommendations, including 

anticoagulation in patients with atrial fibrillation (92-100%) and antithrombotic therapy in non-

AF patients (82–100%). Carotid artery imaging was performed in 42-83% of cases (Table 4). 

 
Table 4. In-hospital care and discharge quality indicators 

Indicator Q1 Q2  Q3  Q4  

Swallowing screening performed, % 100 100 90 100 

Anticoagulation at discharge (AF+), % 92 100 100 100 

Antithrombotic therapy at discharge (AF−), % 100 82 100 100 

Carotid artery imaging performed, % 65 83 77 42 

AF – atrial fibrillation     

 

Early outcomes 

Median discharge mRS ranged from 4.0 to 5.0, and median discharge NIHSS ranged 

from 4.0 to 8.0. Median length of hospital stay ranged from 11 to 14 days (Table 5). 

 
Table 5. Early outcomes at hospital discharge 

Outcome Q1 Q2  Q3  Q4  

Discharge mRS, median 5.0 4.5 4.0 5.0 

Discharge NIHSS, median 6.0 4.0 8.0 4.5 

Length of hospital stay, days, median 12 14 12 12 

Discharge mRS reflects early functional status 

 

 

Discussion 

In this registry-based analysis, we evaluated the implementation and temporal 

variability of guideline-recommended acute stroke care indicators over a one-year period at a 

tertiary university hospital. The findings demonstrate that high adherence to several structural 

and discharge indicators was achievable; however, meaningful variability in reperfusion 

treatment rates and treatment times was observed across quarters. 

Rapid neuroimaging was consistently achieved in all patients, with median door-to-

imaging times within guideline-recommended targets. Early imaging is a cornerstone of 

modern stroke systems of care and directly influences eligibility for reperfusion therapies[1,2]. 

Universal imaging performance in our cohort reflects a well-established diagnostic pathway 

and structured emergency stroke activation protocol. 

Intravenous thrombolysis rates varied between 7% and 43% during the study period. 

Such variability has been described in other real-world registry studies and may reflect seasonal 

differences in patient presentation, fluctuations in referral patterns, changes in case mix 

severity, and system-level pressures[7,8]. Similarly, door-to-needle times ranged from 48 to 180 

minutes across quarters. While the lower values fall within international recommendations 

(<60 minutes)[1], the higher values underscore the operational complexity of stroke care 

delivery and the need for continuous process optimization. 

Endovascular treatment rates in selected quarters were consistent with comprehensive 

stroke center profiles reported in European registries[6,9]. However, procedural timing metrics 

also demonstrated variability. Door-to-groin times are influenced by multiple factors, including 

imaging protocols, anesthesiology availability, interventional team activation, and logistical 

coordination[10]. Registry-driven monitoring of these metrics is essential to identify bottlenecks 

and implement targeted improvements. 

Discharge care indicators demonstrated high adherence, particularly in antithrombotic 

therapy and anticoagulation for atrial fibrillation.  
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Secondary prevention measures are strongly associated with reduced recurrent stroke 

risk and are key performance indicators in international quality frameworks[2,11]. The high rates 

observed in this cohort suggest robust integration of guideline-recommended discharge 

pathways into routine clinical practice. 

Early functional outcomes at discharge reflected moderate to severe disability, 

consistent with the relatively high baseline NIHSS scores and the tertiary referral profile of the 

institution. It is important to emphasize that discharge mRS reflects early in-hospital status and 

cannot substitute for long-term functional outcome assessment[12]. Nevertheless, discharge 

status remains a useful indicator of early care trajectory and rehabilitation needs. 

An important contribution of this study lies in highlighting temporal variability rather 

than static performance levels. Variability across quarters likely reflects dynamic system 

pressures, including workforce availability, referral load, and fluctuating case severity. Similar 

patterns have been described in studies evaluating the so-called “weekend effect” and off-hour 

variability in stroke care delivery[13,14]. Continuous registry-based monitoring allows 

identification of such fluctuations and supports institutional resilience through data-informed 

quality improvement initiatives. 

Taken together, these findings support the value of structured stroke registries as tools 

not only for benchmarking but also for evaluating implementation consistency over time. In 

tertiary centers, where patient complexity is high and referral pathways dynamic, sustained 

registry engagement is essential for maintaining high standards of care[4,5]. 

 

Limitations 

An earlier institutional analysis addressed selected acute stroke care metrics during the 

first half of 2025, whereas the present study extended the evaluation to a full-year, registry-

based analysis with a specific focus on temporal variability and discharge care indicators. 

This study has several limitations. It is a single-center analysis and therefore not 

intended for national benchmarking. The use of quarterly aggregated dashboard data limits the 

possibility for detailed patient-level statistical analyses. In addition, long-term outcomes 

beyond hospital discharge were not available. 

 

Conclusion 

This RES-Q registry analysis demonstrates that implementation of guideline-

recommended acute stroke care at a tertiary university hospital is achievable but subject to 

meaningful temporal variability. Continuous registry-driven monitoring is essential for 

identifying system-level fluctuations and supporting sustainable improvements in stroke care 

delivery. 

Conflict of interest statement. None declared. 
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