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Objective: to assess results from the Stroke Network created on the basis of the Infarction Network in the metropolis Moscow for endovascular
treatment in patients with occlusion of the large cerebral artery (the internal carotid artery, the M1 and M2 segments of the middle cerebral
artery, and the main artery).

Patients and methods. A total of 742 thromboextractions were performed in patients with ischemic stroke in Moscow Stroke Network hospitals
in 2019. The final analysis included 729 patients aged 25 to 97 years (mean age, 71 years); of them there were 370 (50.8%) men and 359
(49.2%) women. The selection criteria for endovascular treatment for ischemic stroke were consistent with those set out in the 2015 American
Heart Association/American Stroke Association (AHA/ASA) guidelines, which included a pre-stroke modified Rankin Scale (MRS) score of
0—1; >18 years of age; a National Institutes of Health Stroke Scale (NIHSS) score of >6; and an Alberta Stroke Programme Early CT score
(ASPECTS) >6. The angiographic results were assessed using the Thrombolysis in Cerebral Infarction (TICI) scale. The clinical outcomes were
measured with the NIHSS and the MRS.

Results and discussion. Successful recanalization (TICI 2b/3) was achieved in 547 (75%) patients. The predominant technique for throm-
boextraction was thromboaspiration that was used in 376 (51.6%) patients. Combined procedures (the co-use of an aspiration catheter and
a stent retriever) were the second most commonly used — in 231 (31.7%) patients. By the end of the 20" day, good functional recovery (MSR
0—2 scores) was observed in 213 (29.2%) patients. The 20-day mortality rate was 31.8%.

Conclusion. The successfully functioning Infarction Network in Moscow was used to create the Stroke Network for treatment in patients with
ischemic stroke and large cerebral artery occlusion, the clinical results of which are comparable to large European registry studies.
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Endovascular methods of ischemic stroke (IS) treatment
have become a standard option for patients with acute occlusion
of large cerebral arteries [ 1—4]. Results of the randomized trials in
2015 showed obvious benefits of endovascular thrombectomy in
comparison with conservative therapy [5—9]. The emergence of
the evidence base caused the system-level changes in the stroke
therapy approach, as it was necessary to provide well equipped
care units, as well as to arrange a new route for eligible patients
from the moment of the first emergency call to the catheterization
laboratory (cath lab). Due to the addition of the endovascular
component, the interdisciplinary interactions became more com-
plicated, which raised the requirements to the interdisciplinary
team organization. Only in the framework of smoothly running
interaction between all components of the system it becomes pos-
sible to implement this highly efficient and technologically
advanced method.

There have been different approaches to the implementa-
tion of endovascular stroke treatment in the clinical practice of
different regions, depending on the existing medical infrastruc-

ture and access to neurointerventional service. There are descrip-
tions of different routing (Drip-Ship [10], MotherShip [11],
Drip-and-Drive [12], and others); each one has its own advan-
tages and disadvantages. This article describes our experience and
the results of the implementation of our methods of endovascular
thrombectomy in IS patients in Moscow.

Materials and methods. Stroke network arrangement. In
Moscow, we organized a network of comprehensive stroke centers
(Stroke Network) for implementation of endovascular thrombec-
tomy. Moscow Myocardial Infarction Network with its long expe-
rience became the basis for the Stroke Network.

There were 28 vascular centers functioning in Moscow at
the time of the program development; they included departments
for patients with acute cerebrovascular accidents (ACA) — neuro-
logical intensive care units, early rehabilitation wards, as well as
radiology departments (CT/MRI). Most centers (23 out of 28)
were a part of the Myocardial Infarction Network and included
cath labs. The most frequently used operation type in the
catheterization labs of the city vascular centers was percutaneous
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coronary interventions, while the experience in performing neu-
rointerventional procedures was extremely limited, and often was
lacking at all. Only one center within the framework of the city
healthcare system had a specialized unit for neurointervention.

The criteria for choosing comprehensive stroke centers
for the Stroke Network, in addition to territorial ones, were the
work of radiology department (CT/MRI) and 24/7 angiography
services, the number and the percentage of cases of systemic
thrombolytic therapy carried out for all IS patients in the hospital
per year, and the experience of medical staff of the neurological
service. Before launching the program, training was arranged for
neurologists, interventionalists, and radiologists. The training of
specialists included classes in simulation centers (using computer
simulators and stream models), practicing the techniques on ani-
mals in the laboratories, as well as workshops and master classes
in European centers with a large number of neurointerventional
procedures. Besides, neurologists and anesthesiologists of the
stroke departments were trained to use the rating scales —
National Institute Health Stroke Scale (NIHSS), and Modified
Rankin Scale (mRS).

The Moscow Department of Health developed a clinical
protocol that regulated the procedure for providing care to stroke
patients for all links of the network to standardize the work of the
Stroke Network Centers.

The principle of operation of the Stroke Network was based
on the prehospital selection of patients with a severe neurological
deficit and, accordingly, with a greater probability of large cere-
bral artery occlusion. The Los Angeles Motor Scale (LAMS) was
chosen for an impartial evaluation of neurological symptoms
severity [13, 14].

This scale consists of three items, and the assessment of the
stroke severity on this scale takes less than one minute. In addi-
tion to the neurological deficit severity, the time from the stroke
onset and the level of consciousness were also taken into account
(Fig. 1). If the criteria for prehospital selection were met, the
patient was transferred to one of the comprehensive stroke centers
for possible endovascular treatment with hospital prenotification.
In other cases, a standard scheme of medical transportation to the
nearest stroke center was provided.

PRE-HOSPITAL PATIENT SELECTION FOR INTERVENTIONAL STROKE TREATMENT
TIME FROM STROKE ONSET

< 4 HOURS >4 HOURS
Stroke severity evaluation (ELVO l
selection):
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Fig. 1. Scheme of prehospital selection of patients for comprehensive stroke
centers of the Stroke Network

In addition to the introduction of new algorithms for ambu-
lance, the intrahospital routing of stroke patients was also changed.
On the one hand, it was required to minimize the time for intra-
hospital movements, on the other hand, — to include additional
methods in the diagnostic algorithm to identify occlusion of a large
cerebral artery. In the Stroke Network centers, a patient with stroke

symptoms, bypassing the general admission department, was for-
warded directly to the neuroimaging room (CT or MRI), where
non-invasive angiography and, if necessary, perfusion studies (CT
or MR-perfusion) were performed. If a patient met the selection
criteria for endovascular treatment, he was transported directly to
the cath lab, bypassing the intensive care unit. Besides, the com-
prehensive clinical protocol regulated the possibility to start sys-
temic thrombolytic therapy directly in the neuroimaging room,
which made it possible to shorten the time from the patient admis-
sion to the beginning of reperfusion therapy.

The selection criteria for patients for endovascular treat-
ment of IS were consistent with recommendations of American
Heart Association/American Stroke Association (AHA/ASA)
2015 [15]:

a) pre-stroke mRS — 0 to 1;

b) M1 or ICA occlusion;

c) age i18 years;

d) NIHSS i6;

e) ASPECTS i6;

f) arterial puncture within 6 hours from the stroke onset.

Endovascular interventions in patients, who did not meet
the criteria listed above (occlusions of other localization, low
NIHSS score, premorbid mRS score > 1, etc.) were performed
after the risk/benefit ratio estimation by a local council of physi-
cians.

After the publication of the results of the DAWN and
DEFUSE 3 studies in 2017, it became possible to perform
thrombectomy in patients admitted within 6 to 24 hours from the
stroke onset, if the criteria for inclusion in the studies were met
[16, 17].

In 2017, the Stroke Network included eight comprehensive
stroke centers. Due to the increase in the volume of interventions
in 2018, the number of centers was increased to nine, and in 2019
— to 11 hospitals. In 2016, before the start of the interventional
stroke program in Moscow, 59 thrombectomies were performed.
Then, already in the first years of the network operation, their
number increased to 307, and in 2019 it reached 742 cases in one
year (Fig. 2). This article presents the results of the Moscow
Stroke Network in 2019.
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Fig. 2. The number of thrombectomies in IS patients in the period
2016—-2019

Patient characteristics. In 2019, 742 thrombectomies were
performed in IS patients in Moscow. Due to the lack of complete
data, 13 patients were excluded from the analysis. The final analy-
sis included 729 patients aged 25 to 97 years (average — 71 years),
of which 370 were men (50.8%) and 359 — women (49.2%). Most
of the interventions (639 thrombectomies; 87.7%) were per-
formed in the comprehensive hospitals of the Stroke Network.
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Table 1. Patient baseline characteristics (n=729)

Table 2. Time characteristics of patients (n=729)

percentiles] (min—max)

Stroke Network Center, n (%):
Comprehensive hospital 639 (87.7)

Other hospitals 90 (12.3)

Characteristics Value Characteristics Value

Sex, n (%): Time from the ambulance call to |53 [44.0; 62.3] (31-150)
male 370 (50.8) admission to the hospital («103 —
female 359 (49.2) hospital»), min, Me [25; 75

Age, years, Me [25; 75 percentiles] (min—max) 71 [62.0; 79.0] (25-97) percentiles] (min—max)

Prior stroke, n (%) 102 (14) Distribution of patients in time from

Stroke etiology, n (%): the stroke onset to admission to the
atherothrombotic 204 (28.0) hospital, n (%):
cardioembolic 306 (42.0) <4.5h 555(76.1)
unspecified etiology 208 (28.5) 4.5-6h 77 (10.6)
other known etiology (ICA or MCA dissection) | 11 (1.5) 6-24h 33 (4.5)

NIHSS score on admission, Me [25; 7516 [12.0;20.0] (1-39) >24 h 7(1.0)

Table 3. Cerebral blood flow at the end of the procedure (n=729)

TICI Number of patients, n (%)
TICI O 84 (11.5)

TICI 1 42(5.8)

TICI 2a 44 (6.0)

TICI 2b 114 (15.6)

TICI 3 433 (59.49)
Unavailable data 12 (1.6)

Note. TICI (Treatment in Cerebral Ischemia) — perfusion recovery scale.

Table 4. Occlusion localization (n=729)

Localization Number of patients, n (%)
M1-segment MCA 301 (41.3)
M2-segment MCA 118 (16.2)
ICA 165 (22.6)
Tandem lesion 90 (12.4)
Posterior circulation 41 (5.6)
Other lesions 14 (1.9)

The total NIHSS score on admission ranged from 1 to 39
(average — 16). In 204 (28.0%) cases, an atherothrombotic patho-
genetic variant was diagnosed; in 306 (42.0%) cases — cardioem-
bolic; in 208 (28.5%) patients — of unspecified etiology. In 11
(1.5%) patients, stroke was caused by dissection of the internal
carotid artery (ICA) or middle cerebral artery (MCA). Detailed
characteristics of the patients are presented in Table 1.

In most cases, the time from the stroke onset to admission
to the hospital did not exceed 4.5 hours — in 555 (76.1%) patients.
In the period from 4.5 to 6 hours, 77 (10.6%) patients were admit-
ted; from 6 to 24 hours — 33 (4.5%) patients. In 57 (7.8%)
patients the time of the stroke onset was unknown (including
wake-up stroke). Seven patients (1.0%) were treated beyond 24
hours from the stroke onset (Table 2).

Angiographic results and clinical outcomes. Successful
recanalization (TICI 2b / 3) was achieved in 547 (75%) patients
(Table 3). In most cases (301 patients, 41.3%), occlusion of the

Time of the stroke onset is unknown | 57 (7.8)
(including wake-up stroke)

Time from admission to hospital to | 85 [60.0; 117.0] (30-593)

arterial puncture, min, Me [25; 75

percentiles] (min—max)

Time from the arterial puncture to
recanalization, min, Me [25; 75
percentiles] (min-max):

total 60 [40.0; 93.5] (15-320)
60 [39.0; 90.0] (15-290)
80 [55.0; 95.0] (25-320)

in comprehensive hospitals

in other hospitals

Table 5. Techniques of thrombectomy (n=729)

Value
Technique, n (%):
Balloon guide thrombectomy with stent 99 (13.6)
retriever (BGT)
Aspiration 376 (51.6)
Combined techniques 231 (31.7)
Other techniques 23 (3.2)

Number of passes, Me [25; 75 percentiles] (min— 2 [1; 3] (1-11)

max)
Type of anesthesia (n=642)*: 522 (81.3)
sedation 120 (18.7)

general anesthesia

Note. * — number of patients with available data.

M1 segment of the MCA was diagnosed. Thrombectomy was
rarely performed in patients with occlusion of the arteries of the
vertebrobasilar arterial system (41 patients, 5.6%). Lesions of the
cerebral circulation are presented in Table 4.

Most of the interventions (81.3%) were performed using
conscious sedation (Table 5). The predominant technique for
thrombectomy was thromboaspiration which was used in 376
(51.6%) patients. Combined techniques (simultaneous use of
an aspiration catheter and a stent retriever) were the second
most frequently used procedure — 231 patients (31.7%).
Variants of the thrombectomy techniques used are presented in
Table 5.

The median NIHSS score by the end of the first day was 12
[6.0; 19.0]. Good functional recovery by the end of the 20th day
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Fig. 3. The degree of functional recovery on the 20th day according to mRS

(mRS 0-2) was observed in 213 (29.2%) patients. The 20-day
mortality rate was 31.8%. Clinical outcomes are shown in Fig. 3.

Discussion. Organizational aspects of the «Stroke Network».
The introduction of the method of endovascular thrombectomy
for IS into routine clinical practice is a task that requires systemic
measures. In some regions of the countries with high availability
of neurointerventional units (Germany, the Netherlands,
France), already existing specialized centers were used to intro-
duce the new method. Nevertheless, in some regions, the number
of interventional neuroradiologists turned out to be too small for
round-the-clock (24/7) work of the departments, therefore
thrombectomy could be performed only during working hours
[18], and in some regions such specialists were completely
unavailable [19].

Even in the countries with a developed neurointerventional
service, there is a problem of uneven distribution of specialists
throughout the territory: they are mainly concentrated in urban
academic centers. For example, in the United States, only 50% of
the population lives within one hour (by land transport) from
stroke centers with the possibility of performing endovascular
thrombectomy [20]. According to experts, even the addition of 20
centers per state with an ideal territorial location will leave 1/3 of
patients out of one-hour-reach by land transport [21].

Increasing the number of specialized neurointerventional
departments is a difficult task that requires not only the launching
of new operating rooms, but also training of specialists, starting
with the most basic principles of endovascular surgery. Such a
laborious process will require significant financial resources as
well as time. In addition, the question arises about the expedien-
cy of creating a large number of neurointerventional centers,
since the need for other neurointerventional procedures, in addi-
tion to those used in IS, may not be so great.

To address the issue of the lack of specialists, the involve-
ment of interventionalists of related fields (interventional cardiol-
ogists, radiologists, vascular surgeons) is actively discussed [18,
19, 21, 22]. The positive side of this approach is that the stroke
team involves specialists who routinely work with emergency vas-
cular pathologies, for which time and team interaction are criti-
cal. Among all specialists in related fields, interventional cardiol-
ogists seem to be the most suitable for the endovascular treatment
of stroke. Performing percutaneous coronary interventions
requires a high level of proficiency in catheter techniques (includ-
ing catheterization of atypically located coronary arteries, per-
forming bypass grafting, and working in an elongated aorta or
brachiocephalic arteries). Manipulations on the coronary circu-
lation occur under conditions of constant movement of the arter-
ies, while the patient is conscious.

However, interventional cardiologists are limited in funda-
mental knowledge about the pathophysiology of vascular diseases
of the brain, cerebrovascular anatomy, and the specificity of

endovascular approaches for interventions on intracranial arter-
ies. Nevertheless, the training of such specialists in a narrow sec-
tion of the neurointerventional direction should be much faster
than training new personnel from scratch. At the same time, a
large number of functioning cath labs with good territorial cover-
age will significantly improve the availability of endovascular care
for patients with stroke.

Small prospective registry studies have shown that clinical
outcomes in patients after thrombectomy performed in cardiac
departments can be no worse than in specialized neurointerven-
tion centers [23, 24]. The problem of the lack of fundamental
neurological knowledge among interventional cardiologists was
solved by the involvement of a multidisciplinary team that includ-
ed a neurologist and a radiologist.

At the time of Moscow stroke program development, there
was a problem of a lack of specialized neurointerventional per-
sonnel. In the system of hospitals of the Moscow Department of
Health, only one neurointerventional department functioned,
and the number of doctors in this department did not allow it to
work 24/7. At the same time, the Myocardial Infarction Network
had been operating in Moscow for many years, each hospital of
which was equipped with a cath lab and personnel for round-the-
clock percutaneous coronary interventions. The Myocardial
Infarction Network covered the entire territory of Moscow with
accessibility of less than 60 minutes by land transport from any
point. The hospitals of the Myocardial Infarction Network were
vascular centers, each of which, in addition to the cath lab, car-
diac intensive care units and cardiology departments, had radiol-
ogy departments (CT / MRI), departments for patients with
stroke, and the staff with experience in systemic thrombolytic
therapy. Thus, the key elements for the provision of endovascular
care for patients with stroke were in each of the hospitals of the
Myocardial Infarction Network.

The next step in the development of the stroke program was
the choice of a scheme for organizing the endovascular stroke
service: to use all hospitals of the Myocardial Infarction Network
or to choose only one or several centers to which all patients with
diagnosed occlusion of a large cerebral artery would be sent. The
accumulation of patients in one center would certainly contribute
to the rapid accumulation of experience, but the load on such a
center would be excessive. In addition, it was unrealistic to pro-
vide one-hour transport accessibility to one center from all dis-
tricts of Moscow. If all hospitals of the Myocardial Infarction
Network were used for endovascular treatment of stroke, this
could lead to an extremely low number of cases per hospital and,
accordingly, a slow accumulation of experience. It is known, that
in centers with a small number of thrombectomy performed, clin-
ical outcomes are worse than in centers with a large number of
patients [25].

For the most rational use of available resources various
routing schemes for stroke patients are used in the world practice.
The Drip-Ship scheme assumes that the patient is admitted to a
specialized hospital through an intermediary hospital, in which
he undergoes the initial examination and thrombolytic therapy
[10]. These intermediary centers cover a much larger area and, as
arule, are closer to the patient. If the occlusion of a large artery is
not detected, the treatment continues in the local stroke depart-
ment. Unfortunately, the time spent on the initial examination at
the local hospital, organizing the transfer and transportation to
the intervention center, repeated examination and neuroimaging,
preparation for the intervention and the operation itself lead to
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Table 6. Comparison of clinical results and register, %

Indicators Stroke Hamburg | TGSRET | Praque- | mrClean | mrClean

Network - 16 Registry study

Eppendo
rf

mRS <2 29.2 26.1 37 40 38 33
Mortality 31.8* 29.8%* 20%* 35k 20 21%**
Any intracranial 152 17.4 132 - - -
hemorrhages
TICI 2b/3 75 72 83 72 58.7 58.7

Note. * — day 20 mortality; ** — 3 months mortality.

Table 7. Lesion localization according to registries, %

Localization Stroke Hamburg- Praque-16 mrClean mrClean
Network Eppendorf Registry study

Ml and M2 57.5 54.5 44 70.3 73.8

segments of

MCA

ICA (including 35 292 44 27.7 25.7

tandem lesions)

Vertebrobasilar 5.6 16.3 11 - -

arterial system

Table 8. Distribution of good clinical outcomes among the Stroke
Network Centers

Number of patients Number of Total number of
with good recovery hospitals* interventions in these
(mRS 0-2), % hospitals
40-45 4 256
30-35 3 208
17-21 4 129
<17 2 80

*This analysis included centers with more than 20 interventions
performed.

unacceptable delays in reperfusion [18]. According to O.
Nikoubashman et al. [26], in almost a quarter of patients
(24.2%), a large infarction zone is formed during transportation
from an intermediary hospital to the endovascular center, which
makes further reperfusion inappropriate. The authors agreed that
thrombectomy should, if possible, be performed in the hospital
where the patient was initially hospitalized.

An alternative MotherShip scheme involves some kind of
prehospital selection, which is most often done using clinical
scales. In this case, a patient with a probable occlusion of a large
cerebral artery is evacuated directly to a hospital with a neuroint-
erventional unit, bypassing the nearest intermediary hospitals
[11]. The STRATIS registry has shown that direct routing of
patients with occlusion of a large cerebral artery to the endovas-
cular center has better outcomes than those with admission
through intermediary hospitals [27]. Nevertheless, the time to
transport such a patient to the intervention center may be pro-
longed due to territorial characteristics. Since the prehospital
diagnosis of large cerebral artery occlusion is imperfect, the time
from the stroke onset to systemic thrombolytic therapy in patients
with lesions of small-caliber arteries will increase.

Considering the problems of such a large metropolis as
Moscow, with intensive traffic and high availability of cath labs,

an alternative option was chosen — to use a network of hospitals
for endovascular treatment of stroke, but to choose among them
priority hospitalization centers (comprehensive centers). This
made it possible, on the one hand, to form centers with a high
flow of patients, and on the other, it allowed to perform
thrombectomy in other hospitals of the network, if a suitable
patient was initially hospitalized there.

Discussion of the results of the network. An increase in the
number of procedures. The start of the Stroke Network operation
led to a significant increase in the number of interventions per-
formed. Such a rapid introduction of the new methodology was
facilitated by the experience of hospitals in working with urgent
vascular pathologies: on the part of interventionalists — perform-
ing percutaneous coronary interventions in patients with acute
coronary syndrome, and on the part of neurologists — conducting
systemic thrombolytic therapy in patients with stroke. Despite the
almost zero experience in endovascular stroke treatment by the
time the program was launched in 2017, the preparatory work
made it possible to establish cooperation between the units that
had not interacted before. The key aspects of the organizational
measures were the preparation of the medical infrastructure for
new patient routing schemes, training of multidisciplinary teams
and financial support of the treated cases.

The fact that most of the interventions (87.5%) were per-
formed in comprehensive centers indirectly confirms the effec-
tiveness of prehospital selection. Of course, the Los Angeles
Motor Deficit Severity Scale, like any other prehospital clinical
scale, has its own limitations with regard to the diagnosis of large
cerebral artery occlusion. Nevertheless, the targeted evacuation
of patients with the most severe neurological deficits to selected
hospitals made it possible to increase the concentration of
patients suitable for thrombectomy and contributed to a rapid
increase in experience, while the T103 — hospital¥ time (53 min-
utes from the emergency call to hospitalization) did not exceed
the average time in the city for patients with stroke.

The steady annual growth in the number of procedures
required the inclusion of new comprehensive centers in the net-
work. At the same time, the potential for increasing the number
of thrombectomies remains high. According to various estimates,
from 7% to 10% of all patients with IS admitted to hospitals are
suitable for thrombectomy in accordance with the AHA / ASA
selection criteria [28, 29]. Using advanced imaging protocols, the
proportion of eligible patients can increase to 16% [28].
Extrapolating these data to the population of Moscow, it can be
assumed that the number of patients eligible for thrombectomy
can range from 2000 to 5000 per year.

In addition to the widespread use of the DAWN and
DEFUSES3 inclusion criteria, an increase in the number of pro-
cedures can be achieved due to more frequent thrombectomy in
distal lesions (M2 and M3 MCA segments), as well as in patients
with lesions localized in the vertebrobasilar circulation. In 2019,
in Moscow, thrombectomy in occlusions of posterior circulation
arteries was performed only in 5.6% of patients, and in lesions of
the distal vascular bed — in isolated cases. Such technically com-
plex operations will require a high level of performance of the
entire multidisciplinary team. However, with experience, the
number of such interventions will increase.

Discussion of clinical results. Comparison of the data with
other registers. The angiographic and clinical data obtained as a
result of the work of the Stroke Network were comparable with
the data of international registry studies (Tables 6, 7). Registries
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such as The German Stroke Registry Endovascular Treatment
(TGSRET) [30], Hamburg—Eppendorf [31], mrClean Registry
[32] included patients from large specialized centers with a large
volume of operations performed by experienced interventional
neuroradiologists. Clinical outcomes, according to the data of
most international registries, are usually worse than in the Tbig
fiveY randomized trials in 2015 ( mRS 6 — 9—18.4%; mRS 5—6 —
17-30.1 %, mRS 0—2 — 32.6—71.7%), as well as in the HERMES
meta-analysis of these five studies (mRS 6 — 15.3%, mRS 5—6 —
21.5%, mRS 0—2 — 46%) [5—9, 33]. The patient cohort in reg-
istry studies tends to differ from that in randomized trials with
strict inclusion criteria that increase the chances of a good out-
come. In literature, this approach was compared to «cherry-pick-
ing»; it suited well for demonstrating treatment efficacy and vali-
dating the concept [34]. In real clinical practice, the results of
randomized trials are applied to patients with characteristics dif-
ferent from the specially selected cohort of patients, which
explains the difference in outcomes.

Despite little initial experience and lack of specialists, in
the short period of operation of the Stroke Network it was possi-
ble to achieve results comparable with register studies with the
participation of large specialized European centers. The high rate
of angiographic success (TICI 2b/3 — 75%) confirms the funda-
mental possibility of learning the technique of IS thrombectomy
by an endovascular cardiologist.

The limitations of the Moscow register include the absence
of long-term results (on the 90th day from the stroke onset),
which makes the comparison of data insufficiently complete.

In a detailed analysis of the results, attention is drawn to the
difference in clinical outcomes among hospitals of the Stroke
Network. Some hospitals show results that correspond to expert
European and American centers ( mRS 0—2 — 40—45%; mortal-

ity — 14.5—-20.8%); at the same time, other hospitals show results
worse than the average data of international registries (Table 8).

Such a significant difference in clinical outcomes between
hospitals can be due to a large number of factors: deficiencies in
interdisciplinary interaction, errors of patient selection stage,
time factors, technical errors, insufficient experience of doctors,
defects in anesthesia, and postoperative features. Some hospitals
entered the Stroke Network only in 2019 and are still at the begin-
ning of the learning curve, which may explain the lack of work
experience and the low percentage of relatively good outcomes.
Some experienced hospitals, on the contrary, began to work in a
wider range of indications for thrombectomy and with technical-
ly difficult lesions. This, on the one hand, increased the number
of operations, and on the other hand, influenced clinical out-
comes. Such trends were reflected in the total number of patients
with good outcomes (mRS score — 0—2) in 2019, compared with
2017 (29.2 and 32.5%, respectively).

This uneven distribution of clinical outcomes across hospi-
tals shows the importance of monitoring network activity and
continuing training programs involving all members of the multi-
disciplinary stroke team of each particular hospital.

Conclusion. Thus, based on the successfully functioning
Myocardial Infarction Network in Moscow, the Stroke Network
was created for the treatment of patients with IS and occlusion of
a large cerebral artery, the clinical results of which are compara-
ble with large European registry studies.

The developed algorithms made it possible to concentrate
patients needing emergency endovascular care in selected com-
prehensive hospitals of the Stroke Network in Moscow, which led
to an increase in the detection rate of strokes with occlusion of a
large cerebral artery and an increase in the number of endovascu-
lar interventions.
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