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PREFACE

The national qualitgtrokeregister Riksstroke publishes annual reports on the quality of Swedish
stroke care This report is a short summary of the Riksstroke annual report (in Swedish).

The term stroke includes ischemic stroke, intracerebral hemorrhage, and subarachnoid hemorrhage.
Ischemic stroke and intracerebral hemorrhage have very similar onset and require radiological
examination to be safely distinguished. Subarachnoid hemorrh@ggesingeal hemorrhages) usually
present with acute onset severe headacMost subarachnoid hemorrhages acaused by

ruptured aneurysm.

In the case of a TIA, all symptoms and findings must have resolsedithin 24 hours. In the case

of a stroke, symptoms and findings persist even after 24 hours. TIA and stroke are a continuum.
Preventive treatment of acute ischemic stroke and TIA are essentially the same and all aim to reduce
the incidence of a new stroké.is very important in both TIA and stroke that the patient quickly

seeks and receives carecmrectlydiagnosed and receives the right treatment. Both the national
guidelines ad the persorcentered and structured care pathway incluloeth stroke and TIA.

Riksstroke is part of the European Stroke Organization's (ESO's) work on the Stroke Action Plan for
Europe (SAIE) 20182030and reports aggregated data eariouskey indicators in an open
benchmarking exercise with the European countries. This data is reported openly-EisS3tFoke
Service Trackehftps://actionplan.esestroke.org/sape-stroke-servicetracker).

Endovascular treatment, usually thrombectomy, in ischemic stroke, together with thrombolysis
treatment, has revolutionized acute stroke care. Riksstroke has developed a close collaboration with
the EVAS registiffendoVascular treatment of Acute Strokehich registers variables related to
endovascular treatment of acute ischemic stroke, in addition to the basic variables registered in
RiksstrokeLinkageof data on endovascular treatment froRiksstroke and EVAsScarried out

annually andan activeresearch collaboration is ongoing.

Many people have contributetb reportsfrom Riksstroke and behind the figures showhrere is a

lot of work aimed at maintaining and improving stroke care in Sweden. | would especially like to
thank everyone who workedith registering data at the different hospitals, the Riksstroke office
and the Riksstroke steering committee

There are several areas for improvement, but the data we present testify to a generally good stroke
care in Sweden at a high international level. This reflects diligent and hard work at the reporting
hospitals. A work aimed atrovidingpatientswith quality care.

Mia von Euler, professor and &hof Riksstroke


https://actionplan.eso-stroke.org/sap-e-stroke-service-tracker

TIA

Number of recordings and coverage

1 During2023, there were9,161TIA events registereith 71 out of the 72 emergencyhospitals
that treat acuteTIA.

1 The ratiobetweenischemic strokeand TIAs is approximately 2:1. A previous estim#tat
the number of patients with TIA in Swedsrabout 10,000remains.

1 Thecoverageof the register forTIAwas85%in 2023 (register entries compared with official
administrative data)

Demographics, risk factors, type of care and length of stay

1 Slightly more methan women were registere(b2%menand 486women) The mean age
was B years (B for men and76 for women)

1 Attime of onset62%of the patients with TIA hatteatment for high blood pressure22%
hadatrial fibrillation,20%diabetesmellitus,and 8% were smokers.

1 Of the registered TIA patientd6%arrived at the hospital within three hours frosymptom
onset and89%within 24 hoursFewpatients 5% arrived later than 24 hours and fo¥@lata
was missingRoughlyhalf 54%) of the patients arrived by ambulance.

1 82%of the TIA patients were directly admitted to a strat@reunit. The median length of
stay was three days.

Diagnostics
1 Almostall (97%) of the patients had a CT scaxamination while18%had an MRI scat®Of

the patients having a MRa brain infarction was identified irfg despite the clinical
diagnosis being a TIA

9 During the last years there has been an increasing trend for the use of CT angiggrabhy
thisis now the most common vascular examination methiodall, 84%were examined and
the most common methotb visualizethe carotid arteriesvasCT angiographyb{%9),
followed byultra-sonography 6% and MR angiography ¢3.

1 For cardiac arrhythmia detectioii/%of the patients without known atrial fibrillation had a
longterm ECG recordind\n additionall2%had a planned lorgerm ECGecording after
discharge.

Secondary prevention
1 Of the TIA patientswvith atrial fibrillation89%were prescribed oradnticoagulants at

discharge mainlyNOAC$82%9). There was no significant geographical variatio®#C
treatment.

1 For those with no atrial fibrillatior@7%were prescribedantiplatelets. Aspirin in
monotherapy was useih 40% clopidogrel irmnonotherapy in 1% anda combination of
aspirinand clopidogrel il4% There was a considerable regional variation in choice of
antiplatelet regime between hospitals.



1 Antihypertensive medicine was prescribed #@%oof the patients and9%with statins
There was still a considerable regional variation in usage.

1 Roughlyhalf of the smokerss5%, received advice about smoking cessation &6%of those
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cessation or driving was missimg28%and 1P460f TIA patient respectively

1 As previous year,lmost all TIApatients 96% had a planned followup visit at the hospital or
in primary care.

STROKE

Number of registrations and coverage
1 During2023 there were19,923stroke events registered in Riksstrolddl hospitals treating
acute stroke reported to RiksstrokEven withan increasing populatigithe number of
stroke continuous to decreag€igurel). Most (80%) were first time stroke an@owere
recurrent strokes

1 The coveragef the registewas86% (calculated as register entries compared with official
administrative datafirst ever strokes for both sources).

Demography, risk factors, type of care and length of stay
1 Mean age and the distribution in terms séxwasbasically the same as previous year
Slightly more men than women hadstaoke (55%womenand45% men). The mean age was
75 yearg78for womenand 73 yearsfor men).

1 More women than men were single at time of stroke onaeti more women than men, 9%
and 5%, respectively, lived in assisted living. More women than men were dependent in
activities of daily living (ADL) at time of stroke ond&@ovs. 8%).

1 85%of the patientswere fully consciousrhen arrivingat the hospital Impaired
consciousneswas more common in patients witiemorrhagicstroke,40%of women and
36%o0f men compared to 1%60f women and %oof menwith ischemic stroke

1 24%had awakeup stroke.

9 Theproportion of patientsn whom NIHSS waggisteredwas75% There was a considerable
variation inthe proportionsof NIHSS registrations among the hospitals.

1 Hypertension was the most common risk factor found i#®4 the stroke patientsOther
risk factors include@8%atrial fibrillation,24%diabetes and 13%were smokers.

1 Amongthe 2,660patients with intracerebral bleeding24%had ongoing anticoagulant
treatment. Of these85%had treatmentwith nonvitamin K oral anticoagulants ard&%
with warfarin (Figure2). In relation to the number of persons being treated with respective
OAC that represents D8%of persons treated with warfarin and B%of those treated with
NOACHAalf of the patients were treated withewersal of anticoagulation



1 A third of the stroke patienté33%) arrived at hospital within three hoursf strokeonset and
an additional 8carrived between 3 and 4.5 h of stroke onsEhe majority 75% arrived by
ambulance and of al{5%arrived as a thrombolysis/thrombectomy alarm.

9 The proportion of acute stroke patients receiving care at a stazkeunit at some point
during their hospital stayemainedhigh,92%(Figure3). However, stroke unit care was the
first level of care for only P4while 8% needed intensive care.

9 Still, many of the stroke patientél7%) received treatment at an observationor othernon-
strokecareunit during the first critical dayH{gure4).

1 The median length of stay #ie hospital wass days. There was a considerable variation in
length of stay between the hospitalsp axplanation could be various usage of early
supported discharge with stroke rehabilitation at hemnd other differences in organization
of rehabilitation

Diagnostics
1 The use of computer tomography for diagnostic imaging wasvatyahighlevel (98%). The
usage of MRI examinations of the brain v@@&bowith large variations between hospitals.

1 CTangiography in association to the initial computer tomogragbgpsincreasngandwas
performed in60%of the patients with ischemic stroke, witargevariation between
hospitals.

1 CT perfusion to visualize potentially salvageable brain tissue was perforraeslimdhalf of
the hospitals and i22%o0f the patients with ischemic stroke.

1 For patients with ischemic stroke, @mgiography was the most common method for
vascular examinatior7(%), followed by ultrasonography Z5%) and MRangiography 3%0).

1 The proportion of patients with ischemic stroke examined with ergn ECG with the
purpose todiagnose aratrial fibrillation was81%and an additional @had theinvestigation
planned after discharge.

1 A swallowingassessment was performddr 86%of the stroke patients.

Reperfusion therapy (taoestore the blood flow with thrombolysis and thrombectomy)
1 The proportion of patients who received reperfusion therapy We&in 2023 (Figureb).
11%received thrombolysis only 98thrombolysis + thrombectomy, arthrombectomy
only. A third (32%9 of the treated patients were 80 years or older.

1 There were K446thrombectomies registered in Riksstroke 023 The absolute number of
thrombectomies has increasewth 98 patientscompared with2022and the proportion of
thrombectomies i2023was &bof all patients with anschemic strokewith a variation
between regions from &to 17%(figure6).

1 Inall, there were F00 contacts(22%) with hospitals with a thrombectomy center from
other hospitalsA bit more thara third of these resulted in a thrombectomy treatment.



1 The differences in the proporti@of patients who receivedeperfusion therapy varied
substantiallybetween the hospitalandthe treatment still seems undenisedin several
hospitals.

1 The time from arrival athe hospital to the starbf thrombolysis treatment (docto-needle
time) showlarge variations between the hospita5%of all patients had a doeto-needle
time within 30 minutes17%in the interval 3340 minutes,18%in the interval 4160 minutes
and 20%more than 60 minutes.

1 Themajority of the ischemic stroke patients who received reperfusion treatment improved in
NIHSS. IRigure 7 and 8NIHSS before and after thrombolysis and thrombectomy,
respectivelyis shown.

Neurosurgical operation performed for geents with intracerebralhemorrhages
1 Inpatients withintracerebralhemorrhages7%had aneurosurgicaprocedure

Physical therapy andccupational therapy
1 Inall,87 of the patients were evaluated by a physical therapisti 85%by an occupational
therapist Aroundhalf of them within 24 hours after arrival at the hospital.

Speech therapist
1 42%of the patients had their speeelor swallow function evaluated by a speech therapist
during the hospitaktay.The variation between hospitals was very large, 13 .96

Secondary prevention
1 13%were smokers at time of stroke ons®ata on informatiorabout smokingessatiorwas
missing iM0%and the efforts to encourage patients to not smoke seems to beffitientat
many hospitals. Half of the smokexgre reported ageceiingadvice onrsmoking cessation.

1 The proportion of patients with an embolic strokadefined as ischemic strokassociated
with atrial fibrillation, 28%0f men and 3@ 0of women) that receivel secondary prevention
with oral anticoagulantsvas84%with no difference between men and womegRigure). 79%
were treatedwith one of thenon-vitamin K orahnticoagulants (NOA@hd ®6with warfarin
at discharge.

1 95%o0f the patients with ischemic stroke and no atrial fibrillation were treated with
antiplatelets after the stroke. A combination of Aspirin ahapidogrel was most commof
47%), while 36%had monotherapy with Aspiriand15% with clopidogrel.

I The proportion of patients with antihypertensive medicine at discharge reetaha
relativelyhigh leve] 78%

1 The use of statins after an ischemic stroke increased futth86%(88%in men and31%in
women)



Driving

f C2NJ LI (A Sy #censef6tahadlrecavdtindnbitidriiabout driving after stroke.
Datawas missing fot 1%of the patients.

Accommodation after discharge and planned rehabilitation
1 Inall, 78%returned to their own home after discharge wh2é%were discharged tora
assisted living facility

1 Early supported discharge with rehabilitation at home from a multidisciplinary team
associated to the stroke unit was planned 280460f the patients who were discharged to
their own home. There were large variations in the proporsiwsith rehabilitation at home
and in a hospitabased day rehabilitation clini€igure 10.

1 95%of the stroke patients had a planned follewp visit atthe hospitalor in primary care.

SUBARACHNOIDAL HEMORRHAGE

1 The report includes data from five sévenneurosurgical departments and, therefore the
numbers are not fully representative for Sweden and need to be interpreted with care.

1 Inall,412 patients were reported62%women and38%men.

1 Of patientsreported to the registemwith a SAH75%were admitted to a neurosurgical ward.
Among these, ventricular drainage was inserted%60and 14%had invasive treatment for
vasospasm.

1 Inl62patients, a bleeding site was treated with neurointerventiod&with neurosurgery
and in 10 patients with both neurosurgery and neurointerventi®he remainin@®?2 patients
had no treatment.

1 At 3 months15%were deceased. The response rate to the follow up questionnairel@#s
substantially lower compared to other stroke types. Increased fatigue stood out as a
common problem.

3-MONTH FOLLOWPSTROKE

Follow-up
T Outof the 19,923stroke events ir2023 78%answered a followup survey or were deceased
3 months after their stroke.

Survival
1 Inall, %of the patients were deceased within 90 days after their stroke Z#¥dwere
deceased or ADL dependentthe 3 monthsfollow up after stroke.

1 The proportion of deceased and deceased or-8Bpendent varied significantly between
the hospitals, but the differences weseall between the regions after statistical adjustment
for age,sex,andlevel ofconsciousness.



Function

9 The proportion of patients whavere dependent in ADL 3 months after strokes15%
(Figure 1}.

9 Patient characteristics can partly explain the differences in proportion ofdependent
patients between the hospitals but there are still considerable differences between the
hospitals even after statistical adjustmeatamight be affected by trasfersbetween
hospitals for thrombolysis and thrombectomy in the acute phase.

Accommodation

1 Threemonths after strokey8%of the patients lived in their own home without community
service,14%in their own home with community servicé%in assisted living an2l6in some
other living facility

Hospitalinterventions

9 Theproportion of patients whaeported beingsatisfied or very satisfied with the
rehabilitation during the hospital stay (among those who received rehabilitatiashigh,
919%, for the whole nation, with a moderate variation between the regions. The proportion of
patients who were satisfied or very satisfied with the rehabilitation after hospitalizatias
also high87%

1 Of the 13% who were smoking at time of stroké%reported to have received advice on
smoke cessatiorAt 3 months, 48o00f the previous smokers haglit smoking.

1 Of the patients who responded to the question about lifestyle chand&réported
receivingsuch advice48%and59%of women and men, respectively

Symptoms and quality of life

T Inall, B%percent of the patients reported their general health to be very good or good 3
months after stroke, wittsubstantialvariation between the hospitals.

1 28%stated that they had gone back to the life and activitiesy hadbefore their stroke,
41%LISNOSY i I yasgSNBR GeSas3otzif agSNBRAz& i 8¢ A1 S

1 Concentration ananemory difficulties are common after a strokdéowever, about half of
the patients report no such difficulties

1 Fatiguethat inflicted on their ability to do ordinary daily activities was reported by 69 and
58%o0f women and men, respectively.

1 Depression or anxiety was reported by283@f the stroke survivors.
1 A new type of pain was reported by Z®f stroke survivors.

Acute care satisfaction

1 Most of the strokepatients were satisfied with the acute care, and the differences in
satisfaction between the hospitals were moderate.



Need of support

1 43%of the patients were satisfied with the support from the hospitals and the municipality
after dischargeThe proportionof patientswho were satisfied with the support varied
substantially between the hospita{84¢78%).

1 Of stroke survivors living in their own home 3 months after strékkeand 6660f women
and men under 80 years of age, respectively, repotted they wereindependenton the
help from a relative Of those over 80 years, 34 and46f women and men did not need
help or assistance.
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Figurel. Number of stroke events registered in Riksstrivém 1994 t02023. Separate linesor first-
time events and recurrent stroke events

ANTICOAGULANTS AT ADMISSION AMPNIGENTS WITINTRACEREBRAEMORRHAGES
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Figure2. The proportion of patients with anticoagulant treatment at admission among intracerebral
hemorrhages, 201:2023.
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CARE AT A STROBEREINIT, INTENSIVE CARE UNITNER/IROSURGICAL URAT SOME PERI@IRING THE
ACUTE PHA%E

Proportion of Stroke Patients Admitted to
Stroke Care Unit During Hospital Stay
| —  — —

80-85% 85-90% 90-100% Lakes

Figure3. The proportion of patients with acute stroke receiving care at a strakaunit/intensive
care unitheurosurgical unibr otherwardin 2023
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DIRECT ADMISSION TO STROKEEINIT(AS FIRST LEVEL OF §ARE

[l Stroke Care Unit (74%) Il Neurosurgical unit (1%) ll 1ICU (8%) Il General/Other Ward (13%)ll Admission/Observational Ward (4%)
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Figure4. The poportion of acute stroke patients directly admitted to stroke unit, intensive care unit,
neurosurgical unibr other typeof wardin 2023.

REPERFUSION THERAPY
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Figureb. The proportion of patients with ischemic stroke receiving reperftiserapy, 20162023.
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2015 2019 2023

Proportion of Patients Treated with
Reperfusion Therapy Over Time
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Figure6. The proportion of patients with ischemic stroke receiving reperftisesapy 2015, 2019
and 2023 in the different regions of Sweden.
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NIHSS at arrival Post-thrombolysis
N =2124 NIHSS score
N =1737

Figure7. NIHSS at arrival to hospital before and after thrombolysis.
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NIHSS at arrival Post-thrombectomy
N = 1240 NIHSS score
N = 1056

Figure8. NIHSS at arrival to hospital before and after thrombectomy.
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ANTICOAGULANTS AMONG PATIENTS WITH ISCHEMIC STROKE ARBRTRALON
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*The wording of the question was changed in 2011 and 2012,
which may have affected the comparison over time.

Figure9. The poportion of patients with ischemic stroke and atrial fibrillation who were prescribed
anticoagulant treatmen{NOAC or warfarimgt discharge 20012023.

PLANNED REHABILITATION AMONG PATIENTS DISCHARGED TO THEIR OWN HOME

FigurelO. The proportion of patients with planned rehabilitation among those discharged to their own
home, byregion2023.
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