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Verantwortlich auf dem Rettungswagen ist ein Notfallsanitater

Notfallsanitater durchlaufen eine 3-jihrige Ausbildung
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mehr als 90% alle‘irf\TFansporte in die Klinik werden ohne Notarzt durchgefuihrt

Lick, I. and C. Dodt (2022). "Entwicklung der innerklinischen Notfallmedizin — ein Riickblick und Ausblick." Notfall + Rettungsmedizin 25(3): 164-166.
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Mothership versus Drip-and-Ship Model for
Mechanical Thrombectomy in Acute Stroke: A
Systematic Review and Meta-Analysis for Clinical and
Radiological Outcomes

Michele Romoli,*® Maurizio Paciaror
Simone Vidale®

ology Unit, Rimini “Infermi™ Hospita
y C Maria della Mise

rtment of Neurology, Universi
riment of Neurology,

Substantial uncertainty exists on the benefit of organizational paradigms
in stroke networks. Here we systematically reviewed and meta-analyzed data from studies
comparing functional outcome between the mothership (MS) and the drip and ship (D) mod

The mi jsis protocol was registered international prospecti ister of syst
reviews (PROSPERQ) and followed Preferred Reporting Items for erratic Reviews and Meta-
Analyses (PRISMA) guidelines. PubMed, EMBASE, and Cochrane Central databases were searched
for randomized-controlled clinical trials (RCTs), retrospective and prospective studies comparing MS
versus DS, Primary endpoints were functional independence at 30 days (modified Rankin Scale <3)
and successful recanalization (Thrombolysis in Cerebral Infarction Scale [TICI) = secondary
endpaints were 2-month mortality and symptomatic intracranial haemorrhage (SICH). Odds ratics
for endpoints were pooled using the random effects model and were compared between the two
organizational models.

Overall, 18 studies (n-7,017) were included in quantitative synthesis. M5 paradigm was
superior to D5 mode! for functional independence (odds ratio, 1. O confidence interval, 1.16
to 1.t 309). Meta-regn anal ealed associati dle time and
good functional outcome, with longer onset-to-needle time being detimental. Similar rates of
recanalization, sICH and mortality at 90 days were documented between MS and D5,

Patients with acute ischemic stroke eligible for reperfusion strategies might benefit
from M5 paradigm as compared to D5 RCTs are needed to further refine best management
taking into account logistics, facilities and resources.

Stroke; Mothership; Drip and ship; Thrombectomy; Endovascular procedures

= Commans Attribution Non Cormmercial License (bttp:/fereativesconm e oo/ licenses/by-ac!
permits unrestricted nan-commercial use, distribution, and reproduction in amy medium, provided the original work i propery cited.
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Differences between groups

Variable Tr?:t E ;gi]p B[':E ;‘8%";']” p

Male sex (%) 56 55 0.406
Age (yr) 69.6+11.0 69.1+11.0 0.065
NIHSS score at admission 15.745.0 15.645.0 0.409
ONT (min) 120+27 132+27 0.006
OGT (min) 179+49 276+124 <0.001
IVT rate (%) 3,356 (89) 1,999 (87) 0.462
Recanalization rate (%) 1,574 (79) 1,774 (79) 0.705

- Values are presented as mean+standard deviation or number (%b).
o NIHSS, National Institutes of Health Stroke Scale; ONT, onset-to-needle time; OGT, onset-to-groin time; IVT, intravenous thrombolysis.

good functional outcome, with longer onset-to-needle time being detimental. Similar rates of
recanalization, sICH and mortality at 90 days were documented between M5 and DS,

Conclusions Patients with acute ischemic stroke eligible for reperfusion strategies might benefit I
more from M5 paradigm as compared to DS, RCTs are needed to further refine best management Ro i OI I et d I < (2029) 3
taking into account logistics, facilities and resources. "MOtherShlp Vers p"nd_Shlp

Keywords Stroke; Mothership; Drip and ship; Thrombectomy; Endovascular procedures Model for M e'?h anical
Thrombectomy in Acute Stroke: A
Systematic Review and Meta-
Analysis for Clinical and

SE— Radiological Outcomes." J Stroke

Capyright & 2020 Korcan Stroke Society
This & an Open Ascess article distributed under the termsaf the Creative Comrmans Attribution Nan-Commencial Licenss (bttp i i ry-acid, V) which
permits P ial e, distribution, and jan in amy medium, provided the crigioal work s prperdy cited.
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Mothership versus Drip-and-Ship Model for
Mechanical Thrombectomy in Acute Stroke: A
Systematic Review and Meta-Analysis for Clinical and
Radiological Outcomes
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4 ! for randomized-controlled clinical trials (RCTS), retrospective and prospective studies comparing MS Received: May 14, 2020
versus DS. Primary endpoints were functional independence at 80 days (modified Rankin Scale <3) ~ Revised: August7, 2000
T e q Arcepted: August 26, 2000

and successful recanalization (Thrombalysis in Cerebral Infarction Scale [TICI] =2a); secondary
endpoints were 2-month mortality and symptomatic intracranial haemorrhage (sICH). Odds ratics
for endpoints were pooled using the random effects model and were compared between the two
organizational models.

esults Overall, 18 studies (n=7,017) were included in quantitative synthesis. MS paradigm was
superior to D& model for functional independence (odds ratio, 1.34 confidence interval, 1.16
to 1.55; F=300k). Meta-regression analysis revealed association between onset-to-needle time and ‘
good functional outcome, with longer onset-to-needle time being detimental. Similar rates of S -
recanalization, sICH and mortality at 90 days were documented between MS and D5

Conclusions Patients with acute ischemic stroke eligible for reperfusion strategies might benefit
more from M5 paradigm as compared to DS, RCTs are needed to further refine best management

taking into account logistics, faciltes and resources. "Mothership vers nd-Ship
Keywords Stroke; Mothership; Drip and ship; Thrombectomy; Endovaseular procedures Model for Mz?hanical
Thrombectomy in Acute Stroke: A

e Systematic Review and Meta-
vt e e o s i e e S Analysis for Clinical and
Radiological Outcomes." J Stroke
22(3): 317-323.




Strategies to reduce delays in
delivering mechanical
thrombectomy for acute
ischaemic stroke — an umbrella
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Strategies to reduce delays in
delivering mechanical

thrombectomy for acute
ischaemic stroke — an umbrella
review

- .
Mothership Zeitvorteil und verbessertes

funktionelles Outcome aber

eingeschrankt durch
Transportzeiten und Ressourcenmangel

Drip-and-Shift IV-Thrombolyse im PSC verbessert

Ergebnisse
ohne Verzogefung der Thrombektomie.
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Large vessel occlusion prediction scale © T Atort) 200
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Dileep R Yavagal®, Marc Ribé™*®, Christophe Cognard** (*’, Ricardo A Hanel™,
Ameer E Hassan® (), Cathy A sila®, Jeffrey L Saver'®, David S Liebeskind* (),
Tudor G Jovin®® and Raul G Nogueira'”

Abstract
Background: Large vessel occlusion (LVO) prediction scales are used to triage prehospital suspected stroke patients with a
high probability of LVO stroke to endovascular therapy centers. The sensitivities of these scales in the 6-to-24-h time window
are unknown. Higher scale score thresholds are typically less sensitive and more specific. Knowing the highest scale score
thresholds that remain sensitive could inform threshold selection for clinical use. Sensitivities may also vary between left and
right-sided LVOs.
Methods: LVO prediction scale scores were retrospectively calculated using the National Institutes of Health Stroke Scale
(NIHSS) scores of patients enrolled in the DAWN Trial. All patients had last known well times between 6 and 24 h, NIHSS
scores > 10, intracranial internal carotid artery or proximal middle cerebral artery occlusions, and mismatches between
their clinical severities and infarct core volumes. Scale thresholds with sensitivities > 85% were identified, along with
scores > 5% more sensitive for left or right-sided LVOs. Specificities could not be calculated because all patients had LVOs.
Results: A total of 201 out of 206 patients had the required NIHSS subitem scores. CPSS =3, C-STAT =2, FAST-ED > 4, G-FAST
=3, RACE = 5, and SAVE >3 were the highest thresholds that were still 85% sensitive for DAWN Trial LVO stroke patients.
RACE = 5 was the only typically used score threshold more sensitive for right-sided LVOs, though similar small differences
were seen for other scales at higher thresholds.
Conclusions: Our findings likely represent the maximum sensitivities of the LVO prediction scales tested for ideal thrombec-
ates in the 6-to-24-h time window because NIHSS scores were documented in hospitals during a clinical trial
rather than in the prehospital setting. Patients with NIHSS scores< 10 or more distal LVOs would lower sensitivities further.
Selecting even higher scale thresholds for LVO triage would lead to many missed LVO strokes.
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Cincinnati Prehospital Stroke Scale Implementation of an Urban
County Severity-Based Stroke Triage Protocol: Impact and
Outcomes on a Comprehensive Stroke Center

Ghada A. Mohamed, Mp, Mse! Fahad Marmarchi, ms? Yombe Fonkeu, Ms?
Qasem Alshaer, Mp,” Srikant Rangaraju, Mp,* Michael Carr, D"
Andrew Jones, Mp, Matthew Peczka, Bs,“ Israel Contreras,” Lori Bahdsalvi,®
Cynthia Brasher,” and Fadi Nahab, mp®

Badcground and purpose: Screening scales are recommended to assist field-based tri-
age of acute stroke patients to designated stroke centers. Cincinnati prehospital
s stroke scale (CPSS) is a commonly used prehospital stroke screening tool and has
v been validated to identify large vessel occlusion (LVO). This study addresses the
impact of county-based CPSS implementation to triage suspected LVO patients to a
Z 2 comprehensive stroke center (CSC). Materials and methods: Dekalb County in
e ) Atlanta, Georgia, implemented CPSS-based protocol with score of 3 and last seen
e normal time = 24 h mandating transfer to the nearest CSC if the added bypass time
: was <15 min Frequency of stroke codes, LVO, IV-tPA use, and thrombectomy
a3t treatment were compared six months before and after protocol change (November
1, 2020). Results: During the study period, 907 stroke patients presented to the CSC
by EMS, including 289 (32%) with CPSS score 3. There was an increase in monthly
ischemic stroke volume (pre-16 + 2 vs.19 £ 3 p = 0.03), LVO (pre-4.3 + 1.7 vs. post-
7.0 £ 24; p = 0.03), EVT (pre-15% vs. post-30%; p = 0.001), without significant
increase in stroke mimic volume or delay in mean time from last seen normal to [V-
tPA (pre-165 + 66, post-158 = 49 min; p = 0.35). CPSS score 3 was associated with
increased likelihood of LVO diagnosis (OR 85, 95% Cl 5.0-14.4; p = 0.001) and
decreased the likelihood of stroke mimics (OR 0.66, 95% CI 0.50-0.88; p = 0.004).
Conclusion: CPSS is a quick, easy to implement, and reliable prehospital severi
% scale for EMS to triage LVO to CSC without delaying IV4PA treatment or signifi-
cantly increasing stroke mimics.
Keywords: Ischemic stroke—Pre-hospital  stroke  assessment—CPSS—EMS—
Large vessel occlusio
Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
/ ecommons.org /licenses /by-

Abbreviations: LVO, Large vessel occlusion; CPSS, Cindnnati Prehospital Stroke Scale; EMS, Emergency Medical Sevice; IVT, Intravenous throm-
balysis; PSC, Primary Stroke Center; CSC, Comprehensive Stroke Center
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Cincinnati Prehospital Stroke Scale Implementation of an Urban
Countv Severitv-Based Strake Triage Protacol: Imnact and

Table 4. Prehospital assessment and LVO prediction using multivariable regression analysis.

Variable Odds ratio Confidence interval

Age 0.98 097—-1.02
Gender (Male) 1.24 0.65-2.3
Race

White 0.59 0.29-1.21

African American 1.02 0.15-6.93
History of Atrial Fibrillation 1.4 0.38-5.1
Coronary Artery Disease 1 0.35-2.94
Diabetes 0.6 029-1.22
Hyperlipidemia 1.3 0.63-2.52
Congestive Heart Failure e e .
Hypertension Sensitivitat 76%, Spezifitat 72%
History of prior stroke -
CPSS score of 3 7.8

CPSS = Cincinnati prehospital stroke scale

Abbreviations: VO, Large vessel occlusion; CPSS, Cina: i Prehospital Stroke Scale; EMS, Emergency Medical Sevice; IVT, Intravenous throm-
balysis; PSC, Primary Stroke Center; CSC, CouprdleruveStokeCmter < ] X
ul:w-ﬂ:"l::partnemdﬂewohgy hwWﬁMMﬁA%%MWW&WWWWd?@- - h . d G A t I (2 O 2 2 )
e o e e b, v, Rt e ot o by et Mohamed, G. A, et al. :
Rt Aprl 10,202 acopod May 15,202 ‘Cincinnati Prehospital Stroke
Conq;mdnglu:w Enwl:&f:.uhmuy - { 5 o
D e e oMeR e O el o Scale Implementation of an
Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

e T Urban County Severity-Based
Stroke Triage Protocol: Impact

: and Outcomes on a

Comprehenswe Stroke Center."

Journal of Stroke and Cerebrovascular Diseases, Vol. 31, No. 8 (August), 2022 106575
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Hemiparese rechts B aAr22, Sp0O, 98%
nicht fllissige Aphasie C 8D 180/90 mmHg; HF 95 bpm; VHF
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Arm

25%
O keine FAST-Symptome

Jones, S. P, et al. (2021)

Speech

Time to call



Face Diplopic images
Arm Deficit in field of vision
Speech Dizziness/ vertigo

Time to call Dysmetria/ ataxia
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FASTAD

St U0

2019 - 2021

FASTAD getektierte 93%

@ -
F.- = 4695, 1 055 (70%) 15%,
eingeschlossen Schlaganfall T

FAST detekterte 78%

Claudi, C., et al. (2024). "FAST4AD—A New Score to Reduce Missed Strokes in Emergency Medical
Service: A Prospective, Multicentric Observational Proof-of-Concept Trial." Journal of Clinical
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Praklinisches Management
akuter Schlaganfallpatienten in

ntiertes Konzept der Arztlich
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Rettung
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der Stroke

Fort- und Weiterbildung

Schlaganfallversorgung in Hessen:
Neue konsentierte Empfehlungen

Hintergrund und Zielsetzung

hlaganfall ist ein medizini-
bei dem jede Minute zihit
) [1]. Eine schnelle prikli-
nische Einordnung der Sympts
ne gezielte Einweisung in die Kiinik sind
entscheidend, um das funktionelle Outco-
me der Patienten durch
Thrombolyse und/oder mechanisc
Thrombektomie zu verbessemn.
Das vorliegende Konzept wurde entwi-
um die praklinische Schlaganfaliver-
rgung in Hessen gezielt zu optimieren
und bestehende Strukturen zu unterstiit-
zen. Es basiert auf den aktuellen wissen-
schaftiichen Erkenntnissen und wurde in
enger Abstimmung mit den Arzt Lei-
tern Rettungsdienst (ALRD), Vertretemn
der Thrombektomiezentren und Stroke
Units erarbeitet. Ziel ist es, eine méglichst
einheitliche Zuweisungsstrategie zu etab-
lieren, um eine flichendeckende standar-
disierte Versorgung zu gewihrleisten und
regionale Unterschiede zu reduzieren.
Das Konzept richtet sich an alle, die in der
priklinischen und akut-kfinischen Versor-
qgung von Patienten mit Verdacht auf ei-
nen Schlaganfall beteiligt sind.
Die konzeptionelle Entwicklung sowie die
Koordination der Abstimmungsproz
en iiber die Kiinik fiir Neurt
s Universitatsklinikums Giefen und
Marburg, Standort Gielen, die als koordi-
nierendes Zentrum fungierte.

Herausforderungen
und bisherige Unterschiede

Bislang bestanden in Hessen Unterschiede
in der Schlaganfallerkennung durch die
Verwendung unterschiedlicher prihospi-
taler Scores sowie ein sehr heterogenes
Vorgehen hinsichtlich der Patienten, die

aglicherweise von einer mechanischen
Thrombektomie profitieren kénnten und
somit direkt einem Zentrum zugewiesen
werden soliten. Es gab nicht nur Unter-
schiede in der prihospitalen Zuweisung
von Patienten mit Verdacht auf einen Ver-

Gefiftes (Large Vessel Occlusion [LVO]),
sondern auch in der generellen Schiagan-
fallerkennung. Die Zuweisungskriterien in
Bezug auf Behandlungsfenster, Dringlich-
keit und Zielklinik waren regional unter-
schiedlich.

Die neuen konsentierten Empfehlungen
schaffen eine einheitliche Vorgehenswei-
se, um die Versorgung aller Schlaganfall-
patienten zu verbessern. Durch die enge
Zusammenarbeit von Rettungsdiensten,
Stroke Units und Thrombektomiezentren
wird sichergestellt, dass die Versorgung
kiinftig unabhdngig von Landkreisgrenzen
rach klar definierten Kriterien erfolgt.
Kernpunkte sind die Anwendung eines
einheitlichen Schlaganfallscores, klare Zu-
weisungsstrategien und Regelungen zur
Verlegung in ein Zentrum.

FAST4D — einheitlicher Standard
fiir die Schlaganfallerkennung

Zur verbesserten prihospitalen Diagnos-
tik wird hessenweit der FAST4D-Score
eingefihrt. Dieser erweitert den etablier-
ten FAST-Score (siehe Abb. 1) um vier zu-
sitzliche neurolog

besondere zur Identifikation vertebrobasi
5 laganfille beitragen [2]:

« Deficit in the field of view (G
defekt)
+ Dizziness,/ Vertigo (Schwindel /\
/Ataxia (Dysm

wird mit einem Punkt bewertet. Da

fiir Time wird nicht gez:

maximale Score sieben Punkte betrigt.
Der FAST4D: wurde primar fir die
allgemeine Schlaganfallerkennung entwi-
ckelt. Erste Analysen zeigen, dass eine ha-
here Punktzahl mit einer erhghten Wahr-
scheinlichkeit fiir das Vorliegen einer Lar-
ge Vessel Occlusion (LVO) assoziiert sein
kann, vgl. [3]. Die Nutzung von FAST4D in
der prihospitalen Entscheidungsfindung
basiert auf diesem Zusammenhang und
soll als Orientierungshilfe fiir die Zuwei-
sung dienen.

Strukturierte Zuweisung

Die neuen Zuweisi iterien ermdgli-
chen eine standardisierte Patientensteue-
rung auf Basis kiinischer Parameter wie
FAST4D-Score und Symptombeginn. Der
gestufte Algorithmus soll dazu beitragen,
dass Patienten zielgerichtet der optimalen
{linik Zugewiesen werden kdnnen und die
Entscheidung zur Zuweisung erleichtert
wird:
+FASTAD <4 Punkte und Symptom-
beginn <24 Stunden: Transport zur
hstgelegenen Stroke Unit zur primd
ren bildgebenden Diagnostik und magli-
chen systemischen Thrombolyse.
+FAST4D >4 Punkte und Symptom-
beginn < 24 Stunden: Direkte Zuweisung
in ein Thrombektomiezentrum, sofern

4 D hilft Schlaganfille schnell zu erkennen

ace | asials Farasa) Diplopic images (Doppeltilder)

M ( rm/Beinparessl Deficit in field of view (cesichisteldbefek)

peech ( prach/ sprachstorung)  Dizziness/ vertigo (Drah-/ Schwankschwindsl)

ime  (zei fenster) Dysmetria/ ataxia (Dysmetrie/ Ataxie)

Abb 1:FAST4D-Score zur préhospitalen Schiaganfallerkennung. Der FA! core (Face, Amm, Speech, Ti-
me)istein etabliertes ing-Verfahren zur identifikation von Schiaganfillen. FAST4D erweitert die-
sdtzliche klinisc eichen (Diplopicimages, Deficitin the field of view, Dizziness/ Vertigo,

um eine differenziertere Einsc

itzung neurologischer D ermbglichen.
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Patientenzuweisungscode und
Riickmeldeindikation
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Anhaltender epileptischer Krampfanfall
Epileptischer Anfall (stattgehabt)
Kopf-/Gesichtsschmerz (bei DKZ 1 --> Neurochirurgie)
Vigilanzminderung /Koma (ohne Trauma)
Schwindel

Neurologischer Notfall, sonstiger
Schlaganfall / Blutung < 24 h oder unklar

Wie 421 von Einsatzstelle --> Thrombektomie

Schlaganfall / Blutung >24 h

diagnostizierter Cerebraler Gefanerschluss zur Throm bektumle
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