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ABSTRACT
Background. Premature ventricular contractions (PVCs) are not mentioned in the list of risk factors of
stroke.

Methods. In our investigation, we included 440 patients with PVCs more than 700 per 24 hours. In
control  group,  there  were  88  patients  with  PVCs  less  than  700  per  24  hours.  Within  instrumental
methods  we  performed  echocardiography  (transthoracic  or  transesophageal),  Doppler  ultrasound  of
brachiocephalic  arteries,  24-hours  electrocardiography  (ECG)  monitoring,  digital  sphygmography  of
common carotid  arteries  (SG);  computer  tomography  or  magnetic  resonance  imaging  of  the  brain.
Laboratory tests were used to identify lipids level, hemoglobin A1c. The patients of the main group were
divided into two subgroups up to the characteristics of the revealed PVCs. The 1st subgroup comprised
120 patients with PVCs whose ventricular systole occurred in the phase before the peak of transmitral
blood flow in the cardiac cycle, regardless of the location of ectopic foci. In 320 patients with PVCs of the
2nd subgroup the systole of ventricular contraction occurred in the phase after the peak of transmitral
blood  flow  in  the  cardiac  cycle.  We  observed  the  patients  during  1  year  from  the  onset  of  the
investigation and analyzed the appearance of stroke or transient ischemic attack (TIA).

Results.  In  most  instrumental  and  laboratory  parameters  subgroups  1,  2  and  control  group  were
identical. The most important differences were in hemodynamic and kinetic parameters in accordance to
the quantity of PVCs per 24 hours (700 and more in the main subgroups 1,2) and the moment of the
ventricular contraction appearance of the PVCs (before or after the transmitral blood flow peak in cardiac
cycle). We revealed the following tendency: the earlier PVCs appeared in cardiac cycle the more an
increase  in  hemodynamic  and  kinetic  parameters  was  observed.  All  patients  were  on  the  common
standard therapy. Despite of that, during 1 year from the beginning of the investigation we remarked the
statistically significant different appearance of the stroke and TIA within the groups which was more
frequent in the 1 subgroup.

Conclusion.  PVCs  are  an  additional  risk  factor  of  stroke.  The  most  dangerous  type  is  when  the
ventricular contraction (PVC) appears before the transmitral blood flow peak in cardiac cycle. Increased
hemodynamical parameters during the spread of the 1st post-extrasystolic wave cause an additional
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mechanical trauma of arterial intima and can be the key moment in atherosclerotic plaques non-stability
with further defragmentation, embolism and onset of stroke. In patients with PVCs more than 700 per 24
hours the promising research can be using novel oral anticoagulants to prevent the cardiovascular events
in the dosages as it is indicated in atrial fibrillation.

Keywords: cryptogenic stroke, premature ventricular contractions, risk of stroke.

BACKGROUND
Stroke remains one of the top important medical and social problems all  over the world. Despite of
preventive measures, new cases of stroke every year is registered in up to 800 thousands Americans as
well as it is the common pathology within the European Union countries where every year up to 400
thousands deaths reports happened because of the stroke [1-5]. Within the structure, most of the cases
(88%)  are  ischemic  stroke  (IS)  [6,  7].  The  main  reasons  and  risk  factors  for  the  stroke  are
atherosclerotic lesions of brachiocephalic arteries, intra-cardiac sources (left atrium appendage thrombi
in  atrial  fibrillation),  diabetes  mellitus,  dyslipidemia,  arterial  hypertension  and  others.  Prevention
measures, such as lifestyle changing, low-salt and Mediterranean diet, exercise, medication compliance
(especially  anticoagulant  therapy  in  patients  with  atrial  fibrillation,  anti-hypertensive  drugs,  lipids-
lowering drugs) as well as surgical treatment of carotid bifurcation atherosclerosis (operation of carotid
endarterectomy,  carotid  stenting)  reduced  the  number  of  cases  of  stroke  but  unfortunately  not
significant. Thus, the expected number of strokes in the European Union is 1,5 million to 2025 [1, 8-16].

In the list of traditional risk factors of stroke within arrhythmias there is atrial fibrillation. There are
several  studies  stating  that  the  patients  with  premature  ventricular  contractions  (PVCs)  have  more
frequent cases of stroke, but these arrhythmias are still not added to the list of stoke risk factors [1, 19].

According to the current guidelines of the American Heart Association and American Stroke Association,
the term “cryptogenic stroke” can be used in cases of imaging-confirmed stroke with unknown source,
despite  thorough  instrumental  and  laboratory  investigations  (including  imaging  of  brachiocephalic
arteries, extended rhythm monitoring, echocardiography (EchoCG), and detection of hemoglobin A1c and
lipid profile) [1, 20]. Despite of the preventive and diagnostic measures, up to 45% of patients with IS
are diagnosed with cryptogenic stroke. That is why studying the possible additional risk factors and
discovering new prevention strategies are the main priorities for cardiologists, neurologists, surgeons
and other specialists.

Aim of our investigation is to study the appearance of stroke or transient ischemic attack (TIA) in
patients with PVCs.

METHODS.
In our investigation, we observed 440 patients (318 men and 122 women) with PVCs more than 700 per
24  hours.  Including  criteria  were  PVCs  700  and  more  per  24  hours,  signed  agreement  for  the
participation. Excluding criteria were: atrial  fibrillation,  heart  or aorta aneurisms, verified intra-heart
thrombi,  heart  tumors,  mechanical  prosthetic  valves,  dilated cardiomyopathy, hematological  diseases
associated  with  hypercoagulation,  smoking  during  7  years  and  more,  hemodynamically  significant
atherosclerotic carotid bifurcation stenosis (70% and more). In control group, there were 88 patients
with PVCs less than 700 per 24 hours.

Within the instrumental methods, we performed echocardiography (transthoracic or, if it was indicated,
transesophageal),  Doppler ultrasound of brachiocephalic arteries, 24-hours electrocardiography (ECG)
monitoring, digital sphygmography of common carotid arteries (SG); computer tomography or magnetic
resonance imaging of the brain. Laboratory analyses obligatory included the lipids level, hemoglobin A1c.

We thoroughly analyzed the data of 24-hours ECG monitoring, including the following parameters: the
pacemaker  (sinus  rhythm or  not);  heart  rate,  including  circadian;  supraventricular  ectopic  activity;
ventricular  ectopic  activity;  blockades;  dynamics  of  the  PQ  interval;  dynamics  of  the  ST  segment;
dynamics of the QT interval; analysis of heart rate variability.

In Doppler ultrasound, we calculated the linear blood flow velocity and volume flow in common carotid

artery during the spread of the regular wave, PVC and 1st post-extrasystolic wave. In common carotid
arteries SG, we analyzed the kinetic parameters of arterial wall (speed, acceleration, power, work) also

during the spread of the regular wave, PVC and 1st post-extrasystolic wave.

We divided patients of the main group into two subgroups up to the characteristics of the revealed PVCs.

So, in the 1st subgroup we included 120 patients with PVCs, the systole of ventricular contraction of

archiv euromedica  2022 | vol. 12 | num. 5 |

2



which appeared in the phase before the transmitral blood flow peak in cardiac cycle, despite of the

ectopic  center  localization.  In  the  2nd  subgroup  there  were  320  patients  with  PVCs,  the  systole  of
ventricular contraction of which appeared in the phase after the transmitral blood flow peak in cardiac
cycle. The subgroup 1 was less in the number, because this kind of PVC is rare.

We observed the patients during 1 year from the onset of the investigation and analyzed the appearance
of stroke or TIA. Additional visits were made in 3, 6 and 12 months from the primary visit. All  the
patients were on the standard therapy recommended by the current ESC guidelines.

In statistical analyses, for the regular wave, PVC and 1st post-extrasystolic wave, we analyzed Doppler
ultrasound  parameter  (linear  blood  flow  velocity,  volume  flow);  speed,  acceleration,  power,  work
parameters were calculated by digital SG of common carotid arteries for all patients. We performed one-
way analysis of variance (ANOVA) to compare the mean values of the independent groups for each
analyzing parameter to calculate the statistical  significance (p≤0,05).  To estimate the stroke or TIA
during 1 year of investigation, we used Cox analysis. We calculated the indices of a four-field table to
establish  the  relationship  between the  moment  of  appearance  of  ventricular  contraction  of  PVCs  in
cardiac cycle and the development of stroke or TIA within 1 year.

RESULTS
Patients of both subgroups were identical in age and comorbidities (Table 1).

Table 1. Subgroups 1, 2 and control group.

Parameter
1

subgroup
N=120

2
subgroup
N=320

Control
group
N=88

p

Men – N (%) 96 (80) 222 (69) 45 (51) p (1,
2)=0.1534, p

(1, c)=0.0001,
p (2, c)=0.0154Women – N (%) 24 (20) 98 (31) 43 (49)

Mean age, y.o., M±σ 63,1±5,3 62,8±6,1 61,9±5,9 p<0.05

Smoking less than 7
years

29 (24) 72 (23) 18 (20)

p (1,
2)=0.9960, p

(1, c)=0.9702,
p (2, c)=0.9941

Family history in
cardiovascular

diseases – N (%)
64 (53) 146 (46) 40 (45)

p (1,
2)=0.6017, p

(1, c)=0.7962,
p (2, c)=1.0000

Arterial hypertension
1 grade

43 (36) 128 (40) 37 (42)

p (1,
2)=0.9315, p

(1, c)=0.8941,
p (2, c)=0.9969

Arterial hypertension
2 grade

74 (62) 192 (60) 45 (51)

p (1,
2)=0.9978, p

(1, c)=0.5545,
p (2, c)=0.5688

History of carotid
endarterectomy– N

(%)
0 (0) 0 (0) 0 (0) NaN

Obesity – N (%) 27 (23) 68 (21) 18 (20)

p (1,
2)=0.9993, p

(1, c)=0.9268,
p (2, c)=0.9397
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COPD mild degree –
N (%)

22 (18) 66 (21) 17 (19)

p (1,
2)=0.9838, p

(1, c)=0.9998,
p (2, c)=0.9989

Chronic kidney
disease 1 – N (%)

10 (8) 29 (9) 11 (13)

p (1,
2)=0.9993, p

(1, c)=0.8633,
p (2, c)=0.8736

Chronic kidney
disease 2 – N (%)

40 (33) 20 (6) 5 (6)

p (1,
2)<0.0001, p

(1, c)<0.0001,
p (2, c)=0.9997

Heart failure NYHA I
– N (%)

30 (25) 83 (26) 25 (28)

p (1, 2)=
0.9996, p (1,
c)= 0.9821, p
(2, c)=0.9905

Heart failure NYHA II
– N (%)

90 (75) 237 (74) 59 (67)

p (1,
2)=0.9996, p

(1, c)=0.7194,
p (2, c)=0.8272

History of myocardial
infarction – N (%)

24 (20) 67 (21) 17 (19)

p (1,
2)=0.9996, p

(1, c)=0.9821,
p (2, c)=0.9819

History of stroke or
TIA – N (%)

13 (11) 34 (11) 6 (7)

p (1,
2)=1.0000, p

(1, c)=0.8598,
p (2, c)=0.8261

History of arterial
embolism of lower

extremities – N (%)
1 (1) 3 (1) 1 (1)

p (1,
2)=1.0000, p

(1, c)=0.9995,
p (2, c)=0.9998

Both subgroups were identical also in lipids level (Table 2).

Table 2. Lipids level in subgroups 1, 2 and control group.

Parameter/subgroup
1 subgroup

N=120
2 subgroup

N=320

Control
group
N=88

p

Cholesterol, mmol/l –
N (%)

<5 85 (71) 219 (68) 64 (73) >0,05

≥5 35 (29) 101 (32) 24 (27) >0,05

HDL- Cholesterol,
mmol/l – N (%)

<1 8 (7) 24 (7) 3 (3) >0,05

≥1 112 (93) 296 (93) 85 (97) >0,05

LDL- Cholesterol,
mmol/l – N (%)

<4 114 (95) 307 (96) 84 (95) >0,05

≥4 6 (5) 13 (4) 4 (5) >0,05

The data of instrumental investigations also demonstrated that the patients of subgroups 1, 2 were
identical (Table 3).
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Table 3. Instrumental data in subgroups 1, 2 and control group

Parameter/subgroup
1

subgroup
N=120

2
subgroup
N=320

Control
group
N=88

p

Ejection fraction by
Sympson, % – N

(%)

<45 10 (8) 13 (4) 0 (0)

p (1,
2)=0.0244, p

(1,
c)=0.0446, p

(2,
c)=0.6292

45-65 108 (90) 289 (90)
88

(100)

p (1,
2)=1.0000, p

(1,
c)=0.0195, p

(2,
c)=0.0205

>65 2 (2) 18 (6) 0 (0)

p (1,
2)=0.3894, p

(1,
c)=0.7434, p

(2,
c)=0.1539

Hypokinetic walls in left
ventricle – N (%)

20 (17) 54 (17) 0 (0)

p (1,
2)=1.0000, p

(1,
c)=0.0006, p

(2,
c)=0.0003

Ascendance aorta,
mm – N (%)

<40
120

(100)
320

(100)
88

(100)
p=1.0000

Pulmonary artery
pressure – N (%)

<30
120

(100)
320

(100)
88

(100)
p=1.0000

Intra-heart thrombi
– N (%)

no
120

(100)
320

(100)
88

(100)
p=1.0000

Coronary arteries
stenoses – N (%)

yes 96 (80) 263 (82) 68 (77)

p (1,
2)=0.9847, p

(1,
c)=0.9897, p

(2,
c)=0.8358

Hemodynamically
insignificant carotid
bifurcarion stenoses

– N (%)

yes 42 (35) 66 (21) 5 (6)

p (1,
2)=0.0157, p

(1,
c)<0.0001, p

(2,
c)=0.0095

Plaque type III – N
(%)

yes 20 (17) 21 (7) 1 (1)

p (1,
2)=0.0104, p

(1,
c)=0.0023, p

(2,
c)=0.2693
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Hemodynamically
insignificant renal

arteries stenosis – N
(%)

yes 6 (5) 6 (2) 2 (2)

p (1,
2)=0.3793, p

(1,
c)=0.8518, p

(2,
c)=0.9993

The main parameters of arteries hemodynamics differed in all subgroups. So, during the spread of the

1st post-extrasystolic wave, we observed the statistically significant growth of the main hemodynamic

parameters in both subgroups,  especially  in  the 1st  subgroup (up to  160% in  comparison with  the
regular pulse wave) (table 4).

Table 4. Doppler ultrasound parameters on common carotid artery

Parameter/subgroup
1 subgroup

N=120*
2 subgroup

N=320*

Control
group
N=88*

Linear blood flow velocity in
common carotid artery,

m/sec, M±σ
1,21±0,36** 0,94±0,22** 0,72±0,26

Volume flow in common
carotid artery, ml/min, M±σ

576±54** 432±39** 360±48

Systolic blood pressure, mm
Hg, M±σ

162±28** 146±24** 118±17

*p<0,05

**the data in 1st post-extrasystolic contraction wave

The data of digital SG on common carotid artery repeated the revealed pattern of Doppler ultrasound
and  also  demonstrated  the  statistically  significant  growth  of  main  kinetic  parameters  (speed,

acceleration,  power,  work)  during  the  spread  of  the  1st  post-extrasystolic  wave,  which  was  more
prominent in subgroup 1. The parameter of work calculated by the digital SG you can see on picture 1.

Figure 1. Main kinetic parameter – work – calculated by the digital SG on common carotid

artery. A – regular contraction, B – PVC, C – 1st post-extrasystolic contraction.

Thus, we see that in most instrumental and laboratory parameters subgroups 1, 2 and control group
were  identical.  The  most  important  differences  were  in  hemodynamic  and  kinetic  parameters  in
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accordance to the quantity of PVCs per 24 hours (700 and more in the main subgroups 1, 2) and the
moment of the ventricular contraction appearance of the PVCs (before or after the transmitral blood flow
peak in cardiac cycle). We revealed the following tendency: if earlier PVCs appeared in cardiac cycle then
more the growth of hemodynamic and kinetic parameters was observed.

All patients were on the common standard therapy. Despite of that, during 1 year from the onset of the
investigation we remarked the statistically significant different appearance of the stroke and TIA within
the groups (Figure 2).

Figure 2. Stroke and TIA appearance (%) during 1 year of investigation.

We calculated the indices of  a four-field  table to establish the relationship between the moment of
ventricular contraction appearance of PVCs in cardiac cycle and the development of stroke or TIA within
1 year. The normalized value of the Pearson coefficient (C`) was 0,316 that demonstrated the average
relationship between these two parameters.

DISCUSSION
Within the heart arrhythmias, it is estimated that atrial fibrillation is the common, recognized risk factor
of the stroke and TIA. It is important to underline that within the list of stroke risk factors, there are still
no PVCs [1]. Despite of the standard therapy, we observed the appearance of stroke of TIA in 8%
patients in subgroup 1 and in 3% patients in subgroup 2. In our investigation, in all cases of stroke the
patients  had the  diagnosis  of  “cryptogenic  stroke”.  Moreover,  we tried  to  minimize  the  influence  of
traditional risk factors using the excluding criteria for the participation in our investigation. That is why
the logical question appears – is there any additional risk factor of TIA and stroke that played the key
role in the appearance of complications in these cases?

Several patients of both subgroups had the atherosclerotic plaques of carotid bifurcation area. These
plaques were hemodynamically insignificant and patients had no indications for the surgical correction
(operation of carotid endarterectomy or carotid stenting). But in consideration of the main hemodynamic
and kinetic parameters of common carotid artery growth we believe that these plaques can become the
potential source of embolism. When the atherosclerotic plaque had the signs of non-stability (uneven
contour, inclusion of calcium etc.) that allows it to be classified as type III, and it comes the increased

pulse wave of 1st  post-extrasystolic  contraction after the long pause, it  can become the destructive
mechanical force on this plaque. The mechanical trauma can cause an injury of atherosclerotic plaque, its
ruptures, parietal thrombosis with further embolism and as the result – appearance of stroke or TIA.

So, we observed the following characteristics of the 1st post-extrasystolic wave:

• linear blood flow velocity and volume flow rising up to 160% in comparison with the regular pulse
wave;

• systolic  blood pressure rising up to  37,3% (with  the forming of  the secondary hemodynamic
arterial hypertension) in comparison with the regular pulse wave;

• rising of main arterial kinetic parameters (speed, acceleration, power, work);

• additional deformation and mechanical trauma of arterial wall.
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The maximum parameters we measured in PVCs with ventricular systole occur before the transmitral
blood flow peak in cardiac cycle [21, 22].

CONCLUSIONS

1. PVCs are an additional risk factor of stroke. The most dangerous type is when the ventricular
contraction appears before the transmitral blood flow peak in cardiac cycle.

2. Increased hemodynamic parameters during the spread of the 1st post-extrasystolic wave cause an
additional mechanical trauma of arterial  intima and can be the key moment in atherosclerotic
plaques non-stability with further defragmentation, embolism and appearance of stroke.

3. In patients with PVCs more than 700 per 24 hours the promising research can be using novel oral
anticoagulants to prevent the cardiovascular  events in the dosages as it  is  indicated in atrial
fibrillation.

REFERENCES:

1. Kleindorfer DO, Towfighi A, Chaturvedi S, Cockroft KM, Gutierrez J, Lombardi-Hill D, et al. 2021
Guideline for the Prevention of Stroke in Patients With Stroke and Transient Ischemic Attack: A
Guideline  From  the  American  Heart  Association/American  Stroke  Association.  Stroke.  2021
Jul;52(7):e364-e467. DOI: 10.1161/STR.0000000000000375.  Epub 2021 May 24.  Erratum in:
Stroke. 2021 Jul;52(7):e483-e484. PMID: 34024117.

2. Virani SS, Alonso A, Benjamin EJ, Bittencourt MS, Callaway CW, Carson AP, et al; on behalf of the
American Heart  Association Council  on Epidemiology and Prevention Statistics  Committee and
Stroke Statistics Subcommittee. Heart disease and stroke statistics–2020 update: a report from
the  American  Heart  Association.  Circulation.  2020;141:e139–e596.
DOI: 10.1161/CIR.0000000000000757

3. James SL, Abate D, Abate KH, Abay SM, Abbafati C, Abbasi N, et al. Global, regional, and national
incidence,  prevalence,  and  years  lived  with  disability  for  354  diseases  and  injuries  for  195
countries and territories, 1990-2017: a systematic analysis for the Global Burden of Disease Study
2017.Lancet. 2018; 392:1789–1858. DOI: 10.1016/S0140-6736(18)32279-7

4. Wilkins E, Wilson L, Wickramasinghe K, Bhatnagar P, Leal J, Luengo-Fernandez R, Burns R, Rayner
M,  Townsend  N.  European  Cardiovascular  Disease  Statistics  2017.  Brussels:  European  Heart
Network; 2017.

5. Bennett DA, Krishnamurthi RV, Barker-Collo S, Forouzanfar MH, Naghavi M, Connor M, Lawes CM,
Moran AE, Anderson LM, Roth GA, et al.; Global Burden of Diseases, Injuries, and Risk Factors
2010 Study Stroke Expert Group. The global burden of ischemic stroke: findings of the GBD 2010
study. Glob Heart. 2014; 9:107–112. DOI: 10.1016/j.gheart.2014.01.001

6. Kunst AE, Amiri M, Janssen F. The decline in stroke mortality: exploration of future trends in 7
Western  European  countries.  Stroke.  2011;  42:2126–2130.
DOI: 10.1161/STROKEAHA.110.599712

7. Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C, Ezzati M, Shibuya K, Salomon JA,
Abdalla S, et al. Disability-adjusted life years (DALYs) for 291 diseases and injuries in 21 regions,
1990-2010: a systematic analysis for the Global Burden of Disease Study 2010.Lancet. 2012;
380:2197–2223. DOI: 10.1016/S0140-6736(12)61689-4

8. Zahra A, Lee EW, Sun LY, Park JH. Cardiovascular disease and diabetes mortality, and their relation
to  socio-economical,  environmental,  and  health  behavioural  factors  in  worldwide  view.  Public
Health. 2015; 129:385–395. DOI: 10.1016/j.puhe.2015.01.013

9. Béjot Y, Bailly H, Durier J, Giroud M. Epidemiology of stroke in Europe and trends for the 21st
century. Presse Med. 2016; 45(12 pt 2):e391–e398. DOI: 10.1016/j.lpm.2016.10.003

10. Strong K, Mathers C, Bonita R. Preventing stroke: saving lives around the world.Lancet Neurol.
2007; 6:182–187. doi: DOI: 10.1016/S1474-4422(07)70031-5

11. Mathers  CD,  Loncar  D.  Projections  of  global  mortality  and  burden  of  disease  from  2002  to
2030.PLoS Med. 2006; 3:e442. DOI: 10.1371/journal.pmed.0030442

12. Murray CJ,  Lopez AD.  Alternative projections  of  mortality  and disability  by cause 1990-2020:
Global  Burden  of  Disease  Study.  Lancet.  1997;  349:1498–1504.
DOI: 10.1016/S0140-6736(96)07492-2

archiv euromedica  2022 | vol. 12 | num. 5 |

8

https://doi.org/10.1161/str.0000000000000375
https://doi.org/10.1161/str.0000000000000375
https://doi.org/10.1161/cir.0000000000000757
https://doi.org/10.1161/cir.0000000000000757
https://doi.org/10.1016/s0140-6736(18)32279-7
https://doi.org/10.1016/s0140-6736(18)32279-7
https://doi.org/10.1016/j.gheart.2014.01.001
https://doi.org/10.1016/j.gheart.2014.01.001
https://doi.org/10.1161/strokeaha.110.599712
https://doi.org/10.1161/strokeaha.110.599712
https://doi.org/10.1016/s0140-6736(12)61689-4
https://doi.org/10.1016/s0140-6736(12)61689-4
https://doi.org/10.1016/j.puhe.2015.01.013
https://doi.org/10.1016/j.puhe.2015.01.013
https://doi.org/10.1016/j.lpm.2016.10.003
https://doi.org/10.1016/j.lpm.2016.10.003
https://doi.org/10.1016/s1474-4422(07)70031-5
https://doi.org/10.1016/s1474-4422(07)70031-5
https://doi.org/10.1371/journal.pmed.0030442
https://doi.org/10.1371/journal.pmed.0030442
https://doi.org/10.1016/s0140-6736(96)07492-2
https://doi.org/10.1016/s0140-6736(96)07492-2


13. United Nations, Department of Economic and Social Affairs, Population Division. World Population
Prospects:  The  2017  Revision,  Methodology  of  the  United  Nations  Population  Estimates  and
Projections, Working Paper No. ESA/P/WP.250. New York: United Nations; 2017.

14. Asplund K.  What MONICA told us about stroke.Lancet  Neurol.  2005; 4:64–68.  https://doi.org
/10.1016/S1474-4422(04)00967-6

15. Truelsen  T,  Piechowski-Jóźwiak  B,  Bonita  R,  Mathers  C,  Bogousslavsky  J,  Boysen  G.  Stroke
incidence and prevalence in Europe: a review of available data.Eur J Neurol. 2006; 13:581–598.
DOI: 10.1111/j.1468-1331.2006.01138.x

16. Gardener H, Sacco RL, Rundek T, Battistella V, Cheung YK, Elkind MSV. Race and ethnic disparities
in  stroke  incidence  in  the  Northern  Manhattan  Study.  Stroke.  2020;51:1064–1069.
DOI: 10.1161/STROKEAHA.119.028806

17. Hart  RG,  Diener  HC,  Coutts  SB,  Easton  JD,  Granger  CB,  O’Donnell  MJ,  et  al;  Cryptogenic
Stroke/ESUS International Working Group. Embolic strokes of undetermined source: the case for a
new clinical construct. Lancet Neurol. 2014;13:429–438.  DOI: 10.1016/S1474-4422(13)70310-7

18. Benjamin EJ, Muntner P, Alonso A, Bittencourt MS, Callaway CW, Carson AP, et al., American Heart
Association Council  on Epidemiology and Prevention Statistics Committee and Stroke Statistics
Subcommittee. Heart disease and stroke statistics – 2019 update: a report from the American
Heart Association. Circulation 2019;139:e56–e528.  DOI: 10.1161/CIR.0000000000000659

19. Messas E, Goudot G, Halliday A, Sitruk J, Mirault T, Khider L, et al, on behalf the ESC WG of Aorta
&  Peripheral  Vascular  Diseases,  Management  of  carotid  stenosis  for  primary  and  secondary
prevention  of  stroke:  state-of-the-art  2020:  a  critical  review,  European  Heart  Journal
Supplements, Volume 22, Issue Supplement_M, November 2020, Pages M35–M42, https://doi.org
/10.1093/eurheartj/suaa16220. Schermerhorn ML, Liang P, Dakour-Aridi H, Kashyap VS, Wang GJ,
Nolan  BW,  et  al.  In-hospital  outcomes  of  transcarotid  artery  revascularization  and  carotid
endarterectomy in the Society for Vascular Surgery Vascular Quality Initiative. J Vasc Surg. 2020
Jan. 71 (1):87-95. DOI: 10.1016/j.jvs.2018.11.029

FREE PMC ARTICLE

20. Germanova O, Shchukin Y, Germanov V, Galati G, Germanov A. Extrasystolic arrhythmia: is it an
additional  risk  factor  of  atherosclerosis?  Minerva  Cardioangiol.  2021  Jan  11.
DOI: 10.23736/s2724-5683.20.05490-0. Epub ahead of print. PMID: 33427426.

21. Germanova O.A., Germanov V.A., Shchukin Yu.V., Germanov A.V., Piskunov M.V. Extrasystoles:
adverse effects of the first postextrasystolic contraction. Bulletin of the Medical Institute "REAVIZ"
(REHABILITATION,  DOCTOR  AND  HEALTH).  2020;(6):89-97.  (In  Russ.)  DOI:10.20340/vmi-
rvz.2022.2.CLIN.7

back

archiv euromedica  2022 | vol. 12 | num. 5 |

9

https://doi.org/10.1016/S1474-4422(04)00967-6
https://doi.org/10.1016/S1474-4422(04)00967-6
https://doi.org/10.1016/S1474-4422(04)00967-6
https://doi.org/10.1016/S1474-4422(04)00967-6
https://doi.org/10.1111/j.1468-1331.2006.01138.x
https://doi.org/10.1111/j.1468-1331.2006.01138.x
https://doi.org/10.1161/strokeaha.119.028806
https://doi.org/10.1161/strokeaha.119.028806
https://doi.org/10.1016/s1474-4422(13)70310-7
https://doi.org/10.1016/s1474-4422(13)70310-7
https://doi.org/10.1161/cir.0000000000000659
https://doi.org/10.1161/cir.0000000000000659
https://doi.org/10.1093/eurheartj/suaa162
https://doi.org/10.1093/eurheartj/suaa162
https://doi.org/10.1093/eurheartj/suaa162
https://doi.org/10.1093/eurheartj/suaa162
https://doi.org/10.1016/j.jvs.2018.11.029
https://doi.org/10.1016/j.jvs.2018.11.029
https://doi.org/10.23736/s2724-5683.20.05490-0
https://doi.org/10.23736/s2724-5683.20.05490-0
http://dx.doi.org/10.20340/vmi-rvz.2022.2.CLIN.7
http://dx.doi.org/10.20340/vmi-rvz.2022.2.CLIN.7
http://dx.doi.org/10.20340/vmi-rvz.2022.2.CLIN.7
http://dx.doi.org/10.20340/vmi-rvz.2022.2.CLIN.7
file:///C:/Users/marcmarc/Desktop/tempprojekt/acrhiv-eiromedica-05-2022.html
file:///C:/Users/marcmarc/Desktop/tempprojekt/acrhiv-eiromedica-05-2022.html

