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INTRODUCTION

There is level 1a evidence for mechanical
thrombectomy (MT) in the management of
large-vessel occlusion (LVO), as it reduces
stroke-related disability [1]. In Poland, there is
alarge unmet need to deliver MT to LVO stroke
patients in a timely manner. Poland; a country
of 38 million inhabitants where the MT service
is presently limited to 20 Comprehensive Stroke
Centers (MT-CSC), which equates to 0.5 centers
per 1 million population [2, 3]. Indeed, the
shortage of MT centers and operators results
in a severe under-treatment of the Polish LVO
stroke patient population (MT rate in 2020 of
only about 3.1% ischaemic strokes, compared
to about 8.1% in neighboring Germany [4]).
Furthermore, the Polish MT-CSC sparsity results
in transportation-related significant MT delays
and MT treatment denials [2, 3].

We provide a practical description of how to
set up a cardiology cathlab-based Thrombec-
tomy-Capable Stroke Center (TCSC) using the
existing facilities and local multi-specialty
collaboration centered around stroke neu-
rology as the heart of the service [5-7]. We
have coined the term the “BRAIN team” (Basic
cathlab staff, Radiologist, Anesthesiologist,
Interventionalist, stroke Neurologist). Here,
we share our experience with regard to inter-
disciplinary cooperation, staff training, service
organization and treatment protocols. The
report includes treatment results in our initial
series of unselected MT-eligible patients, with
emphasis on intra-hospital times and radiologic
and clinical outcomes.

METHODS

Kashubian Center for Heartand Vascular Diseases
provides comprehensive cardiovascular services
to the northern Pomerania region (2.3 millionin-
habitants). There is a strong in-house neurology
department committed to top-level stroke care
(European Stroke Organization highest — Dia-
mond — Angels Quality Award status).

As the hospital does not possess a dedicat-
ed neuroradiology department, we have fol-
lowed the World Federation for Interventional
Stroke Treatment (WIST) structured training
in stroke MT [8]. WIST emphasizes the role of
simulator and team training along with the op-
erator hands-on training, requires the results to
be available for audit, promotes quality control
and promotes a competence-based rather than
time-based approach [8] that is consistent with
Polish legal regulations [2, 3].

Along with other forms of MT training,
the Kashubian Center stroke interventionists
rotated into a level 1 stroke center (CSC) to
gain practical skills and operator procedural re-
quirements in MT. In-house standard operating
procedures and checklists were developed in
collaboration with the local stroke neurology
team. MT-eligible consecutive patients were
identified according to the international stroke
and neuroradiology guidelines.

In statistical analysis, categorical variables
are presented as numbers and percentages,
and continuous variables are expressed as
means * standard deviation. Due to a small
sample size, only descriptive statistics have
been performed.
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RESULTS AND DISCUSSION
The baseline clinical and procedural characteristics of the
initial case series (n = 15) are provided, along with individ-
ual patient outcomes, in Supplementary material, Tables
S1-53. All target vessels were completely occluded (TICI 0)
oninitial angiograms, despite the background thrombolyt-
ic treatment in 86.7% of patients (Supplementary material,
Table S1). To optimize the first-pass effect, we routinely
adopted the SAVE (Stent-retriever Assisted Vacuum-locked
Extraction) technique; the principal technique that we
learned while on CSCrota. Figure 1 shows typical examples
of the angiographic efficacy of the procedure.

Figure 1. Typical angiographic images of brain-saving procedures
performed by a multidisciplinary BRAIN team in our stroke throm-
bectomy center. A. Proximal occlusion of the left middle cerebral
artery (L-MCA, arrow). B. Final result after mechanical thrombec-
tomy (right, two passes) in a 67-year-old woman presenting with
a large left haemispheric stroke (NIHSS 24) and contraindications
to thrombolytic therapy. Discharge NIHSS was 3 (mRS 2). This was
the first patient treated in our center. C. Carotid T-occlusion (left,
arrow). D. Final result (arrows indicate good flow in both ACA and
MCA) after mechanical thrombectomy (single-pass effect) in an
83-year old woman presenting with a large left hemispheric stroke
(NIHSS 26). The patient received thrombolysis. Discharge NIHSS
was 9 (mRS 3). E. Left MCA occlusion (arrow) in a 67-year-old man
with NIHSS of 6 and severe aphasia. The patient received throm-
bolysis. A tandem lesion was identified. The L-MCA occlusion was
treated first. F. Final result (arrows indicate good flow in both ACA
and MCA). Carotid stenting was performed after thrombectomy
(not shown). Discharge NIHSS was 2 (mRS 1)

Our mean door-to-computed tomography time was
only 11 (x7) minutes, LVO diagnosis-to-groin 109 (£32)
minutes, door-to-groin 133 (£37) minutes, groin-to-first-
-pass 49 (+26) minutes, and groin-to-recanalization 93 (+55)
minutes. A balloon guide-catheter was used in all but one
cases. Femoral approach was our default, brachial access
was used twice. TICl 2b/3 was achieved in 93% of cases, TICI
0 rate was 0%. Embolism to a new territory rate was 6.7%.
No intracranial hemorrhage occurred. The only serious, pro-
cedure-related complication was retroperitoneal hemato-
ma, which resolved with conservative management. There
were three in-hospital deaths unrelated to the procedure
and no further deaths by 30 days. Functional independence
(mRS <2) was 30% at 30 days.

The fundamental finding from this work is that it is
feasible and safe to establish a much needed regional
MT service (TCSG; level 2 stroke center) in Poland within
a high-volume cardiac cath-lab that is equipped to meet
the requirements for intracranial procedures. Such a service
should be based on local multi-specialty collaboration be-
tween expert stroke neurologists and expertinterventional
cardiologists with supra-aortic artery skills and MT training
as per legal requirements. Even though our reportincludes
the center’s learning curve (zero MT procedures outside the
present report), our MT outcomes have been well within
the safety margins. In particular, TICl 2b/3 was achieved in
93% (required >60%), embolization to new territories was
7% (required <15%) and intracranial hemorrhage was 0%
(required <10%) [9].

There is irrefutable evidence that delays in MT treat-
ment due to long inter-hospital transport times have a sig-
nificant negative effect on clinical outcomes. Unnecessary
patient transportation should be avoided and if MT can
be performed on-site, transporting LVO stroke patients to
other centers for MT may be considered unethical [10-12].

At the beginning of this project, our multidisciplinary
team set clear objectives for the formation of a TCSC and
a two-year comprehensive plan that included detailed
training steps and the design of standard operating pro-
cedures.

If recent international estimates [13] are applied for
Poland, the introduction of a truly operational MT network,
inclusive of level 2 MT centers like ours, would result in
a clinically significant reduction in stroke-related disability
for 1700 additional Polish citizens each year [2, 13].

Mechanical thrombectomy centers based in cardiology
cathlabs operate effectively worldwide including North
and South America and Poland’s European neighbours
such as Germany or Czech Republic[7, 10, 12, 14]. We could
demonstrate that the concept of cardiology-cathlab-based
MT centers can be adopted safely and effectively in Poland
and can increase population access to level 1 evidenced
stroke care, thus reducing stroke-related disability and
misery to patients, relatives and the economic impact on
society [2, 3, 15].
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