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Ischemic Stroke Phenotype in Patients With
Nonsustained Atrial Fibrillation

Ethem M. Arsava, MD; Demet F. Bas, MD; Enver Atalar, MD; Arzu C. Has, BSc;
Kader K. Oguz, MD; Mehmet A. Topcuoglu, MD

Background and Purpose—The widespread use of ambulatory cardiac monitoring has not only increased the detection of
high-risk arrhythmias like persistent and paroxysmal atrial fibrillation (AF), but also made it possible to identify other
aberrations such as short-lasting (<30 seconds) irregular runs of supraventricular tachycardia. Ischemic stroke phenotype
might be helpful in understanding whether these nonsustained episodes play a similar role in stroke pathophysiology like

their persistent and paroxysmal counterparts.

Methods—In a consecutive series of patients with ischemic stroke, we retrospectively determined clinical and imaging
features associated with nonsustained AF (n=126), defined as <30-second-lasting supraventricular tachyarrhythmias
with irregular RR interval on 24-hour Holter monitoring, and compared them to patients with persistent/paroxysmal AF

(n=239) and no AF (n=246).

Results—Patients with persistent/paroxysmal AF significantly differed from patients with nonsustained AF by a higher
prevalence of female sex (odds ratio [95% confidence interval], 1.8 [1.1-2.9]), coronary artery disease (1.9 [1.1-3.0]),
and embolic imaging features (2.7 [1.1-6.5]), and lower frequency of smoking (0.4 [0.2-0.8]) and hyperlipidemia (0.5
[0.3-0.8]). In contrast, patients with no AF were younger (0.5 [0.4-0.6] per decade) and more likely to be male (1.7 [1.0—
2.8]) in comparison with nonsustained AF population. The prevalence of nonsustained AF was similar among cryptogenic
and noncryptogenic stroke patients (32% versus 29%). Voxel-wise comparison of lesion probability maps revealed no
significant difference between cryptogenic stroke patients with and without nonsustained AF.

Conclusions—Clinical features of patients with nonsustained AF exhibited an intermediary phenotype in between patients
with persistent/paroxysmal AF and no AF. Furthermore, imaging features did not entirely resemble patterns observed in
patients with longer durations of AF. (Stroke. 2015;46:634-640. DOI: 10.1161/STROKEAHA.114.006396.)
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See related article, p 605.
Paroxysmal atrial fibrillation (AF) is considered to carry a
similar risk of ischemic stroke compared with persistent
AFE'? and the management algorithm in terms of choosing the
appropriate antithrombotic regimen is not different for both these
types of AE.? The widespread use of ambulatory cardiac moni-
toring,*® together with advances in implantable devices’™ and
arrhythmia recognition algorithms, has not only increased the
detection rate of high-risk atrial tachyarrhythmias like persistent
and paroxysmal AF but also made it possible to identify other
aberrations such as short-lasting (<30 seconds) irregular runs of
nonsustained supraventricular tachycardia in patients with isch-
emic stroke.!’ Despite their resemblance to AF, these rhythms
cannot be formally classified as paroxysmal AF because of their
nonsustained nature.'" More importantly, although shown to be
predictive of future conversion to chronic AE,'>" it is currently

unknown whether nonsustained AF episodes play a similar role
in stroke pathophysiology like their persistent and paroxysmal
counterparts. Previous studies have revealed a close relation-
ship between total AF burden and embolic complications; data
obtained from recordings in patients with implanted pacemak-
ers show an increase in the incidence of embolic events when
the duration of AF is >5 minutes, and this risk further escalates
when the episodes last >24 hours."*"'¢ This information, how-
ever, does not answer the question of whether more brief epi-
sodes are enough to trigger the formation of intracardiac thrombi
and thereby result in further embolic complications.

The ideal approach to understand the pathophysiologic
role of nonsustained AF in stroke would be to perform pro-
spective population-based studies in which the risk of isch-
emic stroke is compared between cohorts with and without
such an arrhythmia. Until this information becomes available
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in the literature, some clues obtained by looking into the
stroke phenotype might be helpful in providing preliminary
answers to the question. If indeed nonsustained AF exhibits
a similar behavior like persistent or paroxysmal AF in terms
of stroke risk, then it would be reasonable to hypothesize that
phenotypic features like stroke risk factors, stroke pathogen-
esis, and lesion patterns would not differ significantly among
patients with nonsustained and longer durations of AF. In this
study, we therefore determined clinical and imaging features
of patients with ischemic stroke harboring nonsustained AF
on 24-hour Holter monitoring and compared them to those
patients with persistent/paroxysmal AF and no AF to obtain
some insight into the pathophysiologic role of nonsustained
AF in ischemic stroke.

Methods

This was a retrospective analysis of patients with ischemic stroke
consecutively admitted to a tertiary care center over a period of 3
years. The analyses were restricted to patients who had undergone
24-hour Holter ECG monitoring for determination of stroke patho-
genesis. In addition, patients with stroke with either a history of per-
sistent or paroxysmal AF or newly documented AF on ECG strips
or during inpatient heart rhythm monitoring were also included into
the study. To be included into the imaging analyses, patients had to
have undergone an MRI study within 72 hours after symptom onset.
The flowchart of patients included to and excluded from the study is
shown in Figure I in the online-only Data Supplement. The study was
approved by the local institutional review board.

A 24-hour Holter monitoring was performed with a 3-elec-
trode recorder with standard and identical settings in all patients
(Lifecard CF, Spacelabs Healthcare, Washington, USA). The pres-
ence of supraventricular runs with >3 beats and lasting <30 seconds,
where RR interval was irregular and no evident p-waves detectable,
was considered as nonsustained AF. Longer, self-terminating runs
of fibrillation were considered as paroxysmal AF. The evaluation
of Holter recordings primarily relied on the original clinical reports
and the readjudication of ECG strips present on the enclosed re-
port summaries. MRI, performed by a 1.5-T scanner (Magnetom
TIM, Siemens, Erlangen, Germany), included axial T2-weighted
(W) turbo spin echo (TR/TE; 3900/100 ms), FLAIR (TR/TE/
TI; 8900/100/2000 ms) imaging, and diffusion-weighted imaging
(DWI) (single-shot echo planar, TR/TE; 5100/137 ms; with a maxi-
mum of 1,000 s/mm?) together with isotropic diffusion images and
apparent diffusion coefficient maps calculated online immediately
after completion of the scan.

Comparison of Clinical Stroke Features

The purpose of this analysis was to compare clinical stroke features
among 3 groups of patients: (1) patients with chronic or persistent/
paroxysmal AF determined either by history, conventional ECG,
inpatient cardiac monitoring, or 24-hour Holter ECG; (2) patients
without evidence of AF lasting 230 seconds but with nonsustained
AF on 24-hour Holter ECG; and (3) patients without any duration of
AF by ECG, cardiac monitoring, and 24-hour Holter ECG. For this
purpose, age, sex, stroke risk factors (hypertension, diabetes melli-
tus, hyperlipidemia, coronary artery disease, prior history of transient
ischemic attack and stroke, current smoking), admission National
Institute of Health Stroke Scale score, and stroke pathogenesis were
determined in all patients. All patients underwent a thorough evalu-
ation regarding the intracranial and extracranial vasculature (either
by magnetic resonance angiography, computed tomography angiog-
raphy, or carotid/vertebral/transcranial Doppler studies) as part of
the standard of care in our institution. The Causative Classification
of Stroke system was used for etiologic subtyping'’; as per the
purposes of the study, which basically aims to determine whether
nonsustained AF is equivalent to paroxysmal or persistent AF, the
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presence or absence of AF episodes <30 seconds was not included
into the classification algorithm. In addition, where available, we
collected information regarding left ventricular ejection fraction, left
atrial diameter, and admission brain natriuretic peptide levels from
patient charts. If the null hypothesis tested in the study (nonsustained
AF~persistent/paroxysmal AF) is correct, one would expect no sig-
nificant differences in clinical and laboratory features between non-
sustained AF and persistent/paroxysmal AF groups, while both these
groups would differ greatly from the group of patients with no AF.
Concordantly, the prevalence of nonsustained AF would be higher
among the otherwise cryptogenic patients, in comparison with pa-
tients with apparent causes of stroke.

Comparison of Imaging Stroke Features

These analyses were restricted to patients with MRI obtained within
72 hours of symptom onset. The purpose of this analysis was to com-
pare imaging stroke features across 3 groups of patients: (1) patients
with persistent/paroxysmal AF determined either by history, conven-
tional ECG, inpatient cardiac monitoring, or 24-hour Holter ECG;
(2) patients with cryptogenic stroke and nonsustained AF on 24-hour
Holter ECG; and (3) patients with cryptogenic stroke and no evidence
of any duration of AF on 24-hour Holter ECG. Patients with persis-
tent/paroxysmal AF and a concomitant stroke pathogenesis (like large
artery atherosclerosis, small artery occlusion) or cardiac pathology
(like prosthetic valve disease, rheumatic valve disease) were left out
of these analyses as these additional pathologies might potentially
interfere with lesion patterns on MRI. The initial set of comparisons
among these 3 groups focused on the prevalence of imaging and an-
giographic features suggestive of cerebral embolism. These features
included the number of acute ischemic lesions, presence of isolated
acute cortical lesions, and simultaneous acute ischemic lesions in
multiple arterial territories on admission DWI, angiographic evi-
dence of cutoff or recanalization on magnetic resonance angiography
or computed tomographic angiography studies, and chronic ter-
ritorial infarcts (excluding deep infarcts suggestive of small vessel
disease) on T2W or FLAIR images, and were determined by consen-
sus agreement between an experienced neuroradiologist and stroke
neurologist. In the second stage, admission DWI of all patients were
coregistered to MNI152 T1 template using the FSL-FLIRT (Oxford
Centre for Functional Magnetic Resonance Imaging of the Brain
Software [FSL, www.fmrib.ox.ac.uk/fsl] Linear Image Registration
Tool)."81 After coregistration, acute ischemic lesions on DWI were
outlined using a semiautomated segmentation algorithm (MRIcro
software; University of Nottingham, UK, www.mricro.com) to cre-
ate region of interest masks. In addition to calculation of admission
DWI lesion volumes, these region of interests in each group were
used to calculate group-wise lesion distribution probability maps
by the add and divide commands in FSL. The randomize command
was then used to perform voxel-wise comparisons of lesion distribu-
tions among these 3 groups of patients.”” All image analyses were
performed while blinded to clinical information of patients. Similar
to the analyses mentioned above focusing on clinical stroke features,
the null hypothesis of the study would be rejected if imaging features
differed significantly between patients with nonsustained AF and per-
sistent/paroxysmal AF.

Numeric variables are expressed as median (interquartile range)
and categorical variables as n (%). Kruskal-Wallis and Mann—
Whitney U tests were used to assess the difference between numeric
variables, and 7’ test to assess differences with respect to categorical
variables among study groups. A multinomial regression model was
performed to assess clinical characteristics independently associated
with the 3 study groups (no AF, nonsustained AF, and persistent/par-
oxysmal AF) which constituted the dependent variable in this mul-
tivariate model; baseline demographic and clinical characteristics
(age, sex, history of hypertension, diabetes mellitus, hyperlipidemia,
coronary artery disease, prior stroke and transient ischemic attack,
current smoking) were included in the model as independent vari-
ables. Nonsustained AF group comprised the reference category in
the model. A P<0.05 was considered statistically significant. SPSS
version 16.0 was used for statistical analyses.
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Results

The study population consisted of 611 patients; 239 (39%) of
these patients had evidence of persistent or paroxysmal AF
(=30 seconds) detected either by ECG, inpatient routine car-
diac monitoring, or 24-hour Holter ECG. On the other hand,
126 (21%) patients had no arrhythmia on ECG or cardiac
monitoring, while episodes of AF lasting <30 seconds were
present on 24-hour Holter monitoring. The remaining 246
(40%) patients had no documented episode of AF, regardless
of duration, on ECG, cardiac monitoring, and 24-hour Holter
monitoring. Holter monitoring was performed after a median
(interquartile range) delay of 12 (7-18) days after the onset of
stroke symptoms.

Table 1 summarizes the clinical and laboratory features
of the study cohort. Overall, patients with nonsustained AF
exhibited an intermediary phenotype between patients with
persistent/paroxysmal AF and without AF. The mean patient
age, prevalence of female sex, hypertension, coronary artery
disease, and prior history of stroke demonstrated a sequen-
tial stepwise increase from no-AF group to nonsustained AF
group and finally to persistent/paroxysmal AF group (P=0.023
for history of stroke and P<0.001 for the remaining). A
similar but inverse relationship was present with respect to
hyperlipidemia (P=0.002) and current smoking (P<0.001).

In multivariate analysis, younger (odds ratio [OR] 0.5 per
decade, 95% confidence interval [CI], 0.4-0.6; P<0.001) and
male (OR, 1.7; 95% CI, 1.0-2.8; P=0.038) patients were more
likely to exhibit no-AF phenotype in comparison to nonsus-
tained AF. On the other hand, female patients (OR, 1.8; 95%
CI, 1.1-2.9; P=0.013) and those with coronary artery disease
(OR, 1.9;95% CI, 1.1-3.0; P=0.013) were more likely to have
persistent/paroxysmal AF. In addition, current smoking (OR,
0.4; 95% CI, 0.2-0.8; P=0.013) and hyperlipidemia (OR, 0.5;
95% CI, 0.3-0.8; P=0.007) were factors significantly and
negatively associated with persistent/paroxysmal AF in com-
parison to nonsustained AF (Figure 1). Patients with persis-
tent/paroxysmal AF had more severe strokes when compared
with patients with nonsustained AF or no AF (P<0.001). The
median (interquartile range) left ventricular ejection frac-
tion and left atrial diameter were 60% (50-64) and 43 mm
(38-49), 61% (55-65) and 37 mm (35-40), and 64% (60-67)
and 35 mm (32-38) in patients with persistent/paroxysmal AF,
nonsustained AF, and no AF, respectively (P<0.001). Among
patients with an admission plasma brain natriuretic peptide
level available, there was again a sequential distribution, with
highest levels observed in persistent/paroxysmal AF patients
and lowest levels in patients without any AF (P<0.001). The
distribution of stroke subtypes differed significantly between

Table 1. Comparison of Clinical Stroke Features and Laboratory Findings Among Patients With Persistent/Paroxysmal AF,

Nonsustained AF and No AF

Group I: Persistent/ Group II:
Paroxysmal AF Nonsustained Group IlI: No AF P Qverall (Group | P Post Hoct P Post Hoc2
(n=239) AF (n=126) (n=246) vs Il vs Il) (Group I vs I) (Group Il vs IIl)
Age (median, IQR); years 75 (66-80) 71 (64-77) 60 (47-68) <0.001 0.009 <0.001
Female sex 62% 46% 35% <0.001 0.005 0.031
Hypertension 87% 80% 66% <0.001 0.106 0.005
Diabetes mellitus 30% 30% 31% 0.983 0.929 0.948
Coronary artery disease 44% 33% 27% <0.001 0.029 0.286
Hyperlipidemia 34% 47% 50% 0.002 0.020 0.613
Prior history of TIA 13% 16% 15% 0.576 0.380 0.915
Prior history of stroke 30% 27% 20% 0.023 0.530 0.100
Current smoking 8% 21% 37% <0.001 <0.001 0.002
Admission NIHSS (median, IQR) 8 (2-16) 4(1-9) 3(1-7) <0.001 <0.001 0.220
CCS stroke subtype
Large artery atherosclerosis 8% 30% 27%
Cardioaortic embolism 69% 6% 7%
Small artery occlusion 1% 1% 9% <0.001 <0.001 0.314
Other causes 2% 10% 17%
Undetermined—cryptogenic 0% 32% 35%
Undetermined—unclassified/ 10% 10% 6%
incomplete evaluation
Left ventricular ejection fraction 60% (50%—64%) 61% (55%-65%)  64% (60%—67%) 0.001 0.016 0.024
(median, IQR)*; %
Left atrium diameter 43 (38-49) 37 (35-40) 35 (32-38) <0.001 <0.001 <0.001
(median, IQR)*; mm
Plasma brain natriuretic peptide 445 (239-911) 125 (85-275) 54 (26-146) <0.001 <0.001 <0.001

(median, IQR)t; pg/mL

Analyses limited to 532* and 2411 patients. AF indicates atrial fibrillation; CCS, Causative Classification of Stroke; IQR, interquartile range; NIHSS, National Institute

of Health Stroke Scale; and TIA, transient ischemic attack.
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p
<0.001
0.629
0.038
0.013
0.991 Figure 1. Results of the multivariate model with
nonsustained atrial fibrillation (AF) group as the
0.013 h
reference category, and persistent/paroxysmal AF
0.314 and no-AF groups constituting the other dependent
0.007 variables. Bars show the odds ratio and 95% confi-
dence intervals.
0.914
0.013

M Non-sustained AF
M Persistent/Parosxysmal AF

persistent/paroxysmal AF patients and patients in the other
2 categories (Table 1). When the prevalence of nonsustained
AF was evaluated among noncardioembolic stroke subtypes,
no statistically significant difference was observed (P=0.445;
Table 2). Specifically, nonsustained AF was not more common
among cryptogenic stroke patients, compared with patients
with other identified causes of stroke.

Table 3 summarizes the imaging features of patients with
persistent/paroxysmal AF and patients with cryptogenic stroke
with and without nonsustained AF. The 3 groups were not sig-
nificantly different with respect to the number of acute ischemic
lesions, presence of simultaneous acute lesions in multiple
arterial territories, and isolated cortical lesions. On the other
hand, patients with persistent/paroxysmal AF had larger acute
ischemic lesions on DWI, had more chronic embolic infarcts,
and were more likely to have angiographic features suggestive
of embolism. In addition, when the presence or absence of
any embolic imaging features was evaluated as a composite
imaging signature, it was observed that these features were
significantly more common among patients with persistent/
paroxysmal AF (Table 3). The multivariate model, which took
into account clinical features significantly related to type of
AF (age, sex, coronary artery disease, hyperlipidemia, current
smoking; per prior analyses), showed a significantly higher
prevalence of any embolic feature among persistent/parox-
ysmal AF patients in comparison to nonsustained AF group
(OR [95% ClI], 2.7 [1.1-6.5]; P=0.035). The lesion distribu-
tion probability maps of acute ischemic lesions on DWI are
shown in Figure 2. No significant difference was present in
lesion distributions among cryptogenic stroke patients with

Table 2. Prevalence of Nonsustained AF Among
Noncardioembolic Stroke Subtypes

Large artery atherosclerosis (n=123) 31%
Small artery occlusion (n=37) 38%
Other causes (n=59) 22%
Cryptogenic causes (n=125) 32%
Unclassified causes (n=37) 24%

P=0.445. AF indicates atrial fibrillation.

and without nonsustained AF. On the other hand, the distribu-
tion pattern was significantly different between patients with
persistent/paroxysmal AF and cryptogenic stroke patients
without nonsustained AF (Figure 3A), with a propensity for
left striatal and insular lesions in the former group. There was
also a higher likelihood of left insular lesions when persis-
tent/paroxysmal AF patients were compared with cryptogenic
stroke patients with nonsustained AF; however, the signifi-
cance level was between 0.05 and 0.10 in all of the relevant
voxels (Figure 3B).

Discussion

Our findings show that patients with nonsustained AF show an
intermediary phenotype with respect to clinical, laboratory, and
echocardiographic features in between patients with persistent/
paroxysmal AF and no AF. We were not able to demonstrate a
selective variability in the prevalence of <30 seconds-long AF
episodes among various stroke subtypes. Furthermore, lesion
patterns in cryptogenic stroke patients with nonsustained AF
resembled to those patients without any AF, while patients with
persistent/paroxysmal AF segregated significantly from both
of these groups in terms of lesion volume, lesion distribution,
and imaging features suggestive of embolism.

Studies performed by various long-term ECG monitoring
tools like inpatient cardiac telemetry, Holter ECG, and external
or implantable loop recorders have shown that a new diagnosis
of AF can be established in up to 28% of patients presenting
with ischemic stroke.****?! Nonetheless, most of these studies,
which show significant variation in terms of type, timing, and
duration of monitoring; ECG analysis algorithm; and patient
cohort characteristics, generally focus on the detection of AF
episodes lasting 230 seconds, which is well known to alter the
therapeutic management plan once if identified. On the other
hand, knowledge is limited regarding the role of brief episodes
of AF in the ischemic stroke setting. Outpatient cardiac moni-
toring studies performed in cryptogenic and noncryptogenic
stroke cohorts have revealed that these shorter runs of AF are
encountered much more commonly than the conventional,
>30-second-lasting AF episodes.'*>?* The yield of 24-hour
Holter ECG was 2% in terms of detecting >30-second-lasting
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Table 3. Comparison of Imaging Features Among Patients With Persistent/Paroxysmal AF and Cryptogenic Stroke

Group |: Patients

Group II: Patients

Group lll: Patients
With Cryptogenic

With Persistent/ With Cryptogenic Stroke Stroke and Without POverall

Paroxysmal and With Nonsustained Nonsustained (Group lvs Il P Post Hoct P Post Hoc2

AF (n=102) AF (n=38) AF (n=80) vs ) (Group l'vs 1l)  (Group Il vs Ill)
Number of acute ischemic lesions 3(1-6) 3(1-8) 3(1-6) 0.879 0.934 0.786
(median, IQR)
Simultaneous acute lesions in 21% 18% 18% 0.865 0.776 0.903
multiple arterial territories
Isolated acute cortical lesions 20% 29% 20% 0.455 0.237 0.280
Angiographic evidence of cutoff or 42% 29% 20% 0.003 0.120 0.280
recanalization
Chronic embolic infarcts 47% 32% 28% 0.019 0.100 0.648
Any embolic feature 85% 68% 61% 0.001 0.030 0.449
DWI lesion volume (median, IQR) 21.2 (5.2-66.9) mL 7.0 (2.5-35.3) mL 7.6 (1.2-30.5) mL 0.008 0.035 0.674

AF indicates atrial fibrillation; DWI, diffusion-weighted imaging; and IQR, interquartile range.

paroxysmal AF episodes in our cohort, while 31% of patients
undergoing Holter monitoring had <30-second-lasting episodes
(data not shown). In terms of clinical characteristics, prior stud-
ies that involved patients with nonsustained AF generally have
not evaluated them as separate cohorts, but rather combined
them with group of patients that had longer durations of AF;
their findings highlight that patients with any duration of AF are
more likely to be older'®** and have a history of diabetes mel-
litus'® compared with patients devoid of AF. Our study, which
not only includes the largest cohort of patients with brief dura-
tions of AF reported in the literature, but also analyzes them
separately from patients with longer durations of AF, suggests
that combining patients with short and long durations of AF
might not be entirely a correct approach. Demographic, clini-
cal, and laboratory features that are well known to be related to
the interplay between ischemic stroke and AF are more com-
monly observed in patients with nonsustained AF with respect
to patients with normal findings on Holter monitoring, but are
still not as common as those observed in longer durations of
AFE>727 All these findings fit well into the recent observations
that short supraventricular runs designate initial stages of left
atrial remodeling and therefore are a predictor of future AF.!>!?

1@@00|

Leaving aside the prognostic value in predicting conver-
sion into persistent AF, the more critical question is whether
nonsustained AF plays a similar role in stroke pathophysiol-
ogy like its persistent or paroxysmal equivalents. One way to
answer this question might be to assess the presence of non-
sustained AF in various stroke subtypes and look for a higher
prevalence of this arrhythmia in cryptogenic strokes. In con-
cordance with this hypothesis, the yield of long-term rhythm
monitoring for conventionally defined AF episodes lasting
>30 seconds is higher in patients with cryptogenic stroke,
suggesting that >30-second AF episodes are causally linked
to the ischemic event and underlie the otherwise cryptogenic
pathophysiology in a proportion of these patients.”! However,
this is not the case for nonsustained AF; neither our findings,
nor previous reports in the literature,* were able to identify
a higher rate of nonsustained AF episodes in cryptogenic
stroke patients. An alternative clue regarding the pathogenic
role of nonsustained AF might come from analyses involving
imaging features of patients with stroke; the identification of
embolic stroke features and characteristic lesion patterns in
these patients might provide the missing link between non-
sustained AF and ischemic stroke pathophysiology. Some of

10% a “ “ l l 10%

Persistent/Paroxsymal AF

Non-sustained AF

Figure 2. The lesion distribution probability maps of acute ischemic lesions on diffusion-weighted imaging in patients with persistent/
paroxysmal atrial fibrillation (AF; A), cryptogenic stroke with nonsustained AF (B), and cryptogenic stroke without nonsustained AF (C).
Highlighted regions signify voxels with acute ischemic lesions present in >10% of patients.
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the previous studies, not independently analyzing patients
with <30- and >30-second-long AF, have suggested that a
new diagnosis on AF on prolonged monitoring was related to
anterior circulation infarcts,” and acute cortical and chronic
infarcts on computerized tomography or MRI* while oth-
ers were not able to identify any difference in terms of lesion
topogprahy.®>* Our analyses which separately evaluated
patients with nonsustained and persistent/paroxysmal AF
have shown that lesion patterns in nonsustained AF did not
resemble those patterns in patients with longer durations of
AF. Presence of imaging and angiographic features suggestive
of embolism and distribution of acute ischemic lesions were
not significantly different between patients with and without
nonsustained AF. Therefore, neither the analyses focusing on
the distribution of nonsustained AF among various stroke sub-
types nor the stroke-related imaging features were supportive
of an exact similarity between nonsustained AF and persis-
tent/paroxysmal AF in ischemic stroke. These findings can
be considered as concordant with previous reports suggesting
that left atrial stunning, the inciting event of atrial appendicu-
lar thrombus formation, is relatively uncommon before 15 to
20 minutes after the onset of AF episode.?

Several limitations of our study merit consideration. An
inherent selection bias is unavoidable because of the ret-
rospective nature of the study; although it is a standard of
care to perform Holter monitoring to all stroke patients with
no apparent AF on ECG or inpatient rhythm monitoring
(regardless of the presence or absence of alternative stroke
pathogeneses), there were still patients that were not able to
undergo Holter monitoring because of various reasons like
early mortality, physician discretion, and early discharge
with loss to follow-up. There were however no significant
differences in terms of age and baseline cardiovascular risk
factors among patients with and without Holter monitoring.
Excluded patients primarily resembled those patients with
no evidence of AF on Holter monitoring, except for a higher
number of patients with cryptogenic stroke in the latter
group. This variability might hinder the applicability of our
analyses regarding the relationship between stroke pathogen-
esis and nonsustained AF to the general stroke population.
Another source of selection bias arose from the restriction
of imaging analyses to patients who had undergone MRI
within 72 hours of symptom onset. Nonetheless, none of
the demographic and clinical variables, including admission
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Figure 3. Voxel-wise comparison of
lesion distribution probability maps
among patients with persistent/paroxys-
mal atrial fibrillation (AF) vs cryptogenic
stroke without nonsustained AF (A), and
patients with persistent/paroxysmal AF vs
cryptogenic stroke with nonsustained AF
(B). Highlighted regions signify voxels that
are more commonly involved in patients
with persistent/paroxysmal AF with a
P<0.10.

stroke severity—which is closely related to lesion volume
and location—differed substantially between patients with
and without MRI. The presence or absence of nonsustained
AF was defined per 24-hour Holter monitoring; it is highly
probable that runs of AF lasting either <30 or 230 seconds
would be detected in a certain amount of these patients if
they were monitored for longer durations or by other tools.
Still, 24-hour Holter monitoring is the most widely avail-
able ambulatory monitoring tool, and we therefore think
that our approach reflects the everyday clinical practice.
We only evaluated left atrial diameter and left ventricular
ejection fraction as echocardiographic parameters in our
study; however, many other measures of left atrium func-
tion determined either by transthoracic or transesophageal
echocardiography are gaining importance in predicting AF
and the associated stroke risk,?**° and therefore should also
be studied in this context. Finally, our analyses comparing
lesion distribution probability maps have shown a borderline
difference between persistent/paroxysmal AF and nonsus-
tained AF patients, and no difference between nonsustained
AF and no-AF patients; although the size of patient groups
was considerably sufficient for voxel-wise analyses, future
studies performed with larger number of patients might iden-
tify additional disparities in lesion patterns that could have
been missed in our study.

In conclusion, our findings suggest that clinical and imag-
ing characteristics observed in patients with nonsustained AF
do not entirely resemble patterns observed in patients with
longer durations of AF. Because of the retrospective nature
of the study and absence of a control group, these findings
should be considered as hypothesis generating at best, and
not be used to refute the causative role of nonsustained AF
in stroke. For now, these findings, together with the already
published literature, can be interpreted such that patients with
ischemic stroke and nonsustained AF should be followed up
closely for conversion to persistent AF, but may not necessar-
ily need to be treated as patients with persistent/paroxysmal
AF in terms of stroke prophylaxis. Considering the possible
rise in recognition of these arrhythmias in the near future by
advances in heart rhythm monitoring technologies and their
ease of accessibility, we definitely need further studies to
clarify the causative role of nonsustained AF during ischemic
stroke and how they should be handled regarding secondary
stroke prevention.
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Figure 1. Results of the multivariate model with
nonsustained atrial fibrillation (AF) group as the
reference category, and persistent/paroxysmal AF
and no-AF groups constituting the other dependent
variables. Bars show the odds ratio and 95% confi-
dence intervals.

Paroxy AF and Crypt ic Stroke

Group Ill: Patients

Group I: Patients Group II: Patients With Cryptogenic
With Persistent/ With Cryptogenic Stroke Stroke and Without P Overall
Paroxysmal and With Nonsustained Nonsustained (Group 1 vs I P Post Hoc1 PPost Hoc2
AF (n=102) AF (n=38) AF (n=80) vs ) (Group Ivs i) (Group Il vs Ill
Number of acute ischemic lesions 3(1-6) 3(1-8) 3(1-6) 0.879 0.934 0.786
(median, IQR)
Simultaneous acute lesions in 21% 18% 18% 0.865 0.776 0.903
multiple arterial territories
Isolated acute cortical lesions 20% 29% 20% 0.455 0.237 0.280
Angiographic evidence of cutoff or 42% 29% 20% 0.003 0.120 0.280
recanalization
Chronic embolic infarcts 47% 32% 28% 0.019 0.100 0.648
Any embolic feature 85% 68% 61% 0.001 0.030 0.449
DWI lesion volume (median, IQR) 21.2 (5.2-66.9) mL 7.0 (2.5-35.3) mL 7.6 (1.2-30.5) mL 0.008 0.035 0.674

AF indicates atrial fibrillation; DWI, diffusion-weighted imaging; and IQR, interquartile range.
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MpeanocbUIKKU U LieNb UccnefoBaHus. LLIMpoKoe 1crob30BaHe KapaMOMOHUTOPUHIE B aMby1aTOPHbIX yCI0BUSIX MPUBEJIO HE TOJIbKO K M0BbI-
LUEHMIO YPOBHS ANArHOCTUKM apPUTMUI C BbICOKOH CTEMEHbIO PUCKA, TaKMX KaK MOCTOSIHHAs M napoKcuamasbHas GopMbl pubpunnsumum npeacep-
A (Pl1), Ho TakXKe cnoco6CTBOBaI0 OBHaPYIKEHMIO APYrux abeppaLnii, Taknx Kak KpaTKoBpeMeHHble (<30 CeKyHA) HeperynsipHble MpPo6GeKU
CynpaBeHTPUKYISPHON Taxnkapamu. OnpeaeneHme peHoTUna UWLEeMMYECKOro MHCY/IbTa MOXKET ObITb MOIE3HBIM A/ TOHUMaHUU POJIN MM3040B
HeycTon4ymBok PI1 B natodpuanonorum nHcynbta. MeToabl. Y Mpon3BosibHO 0TOGPAHHbIX NaLUMEHTOB C ULEMUYECKMM MHCY/IbTOM MPOBEN PETPO-
CMEKTMBHOE U3YYEHUE KIIMHUYECKNX U BU3yann3aLnOHHbIX 0COBEHHOCTEN, CBSA3aHHbIX C Haandnem HeycTonymnsoin ®f1 (n=126). Kputepunem OI1
AIBUIOCb BbISIBJIEHME 10 pe3y/ibTaTaM CYyTOYHOro XOJTEPOBCKOr0 MOHUTOPUPOBAHUS IMU3040B CYynpaBeHTPUKYISAPHON TaxuapuTMmMu ¢ Hepery-
NIIPHLIMKU MHTEPBaiamMu RR npoaomkutenbHocTelo <30 CEKyHA. 3aTeM 3TW XapaKTEPUCTMKU CPaBHWUIM C XapaKTepUCTUKaMM MaLueHToB C
MoCTOsIHHOM/NapoKcuamanbHon ®I1 (n=239) n 6e3 @1 (n=246). Pesynbratbl. B 0T/1M41e OT NauneHToB ¢ HeycTonynBo ®I1 cpeam nauneHToB
C NOCTOSIHHOM/NapoKcm3masibHon DI yale BCTpeyanuch XeHLMHbI (OTHoWeHHe waHcoB 1,8 , 95% foBeputenbHbiv nHTepBan 1,1-2,9), 6onee
pacnpocTpaHeHHbIM COMyTCTBYOLWMM 3abo1eBaHUeM 6Gbina nwemnyeckas 6one3Hb cepgya (1,9 [1,1-3,0]). Y aTx naymeHToB valje pa3BuBa-
JIMCb TPOM603M6OIMYECKUE 0CNoXHeHUs (2,7 [1,1-6,5]), HO cpeaun HUX 6bi10 MeHbLie Kypunblmkos (0,4 [0,2-0,8]) u niuy ¢ runepannuaemme
(0,5 [0,3-0,8]). MauymneHTbl 6€3 OI1 66111 MONOXKE (0,5 [0,4-0,6] Ha AeCATb NIET) M HaLe My»KcKoro nona (1,7 [1,0-2.8]) no cpaBHEHMIO € naumeH-
Tamu ¢ HeycTonynBoi ®l1. PacnpocTpaHeHHOCTb HeycTonYMBoK D1 npaKTMYeCKu He 0TIMYanach y NaLMeHTOB C KPUMTOr€HHbIM M HEKPUITOreHHbIM
nHeynbTamu (32% vs 29%). lNpn NOBOKCEbHOM CpaBHEHMN BEPOSTHOCTHbIX KapT NOpPaeHWs BbiSIBUIM OTCYTCTBME 3HAYUMOro Pasingns Mexay
naLmMeHTaMm ¢ KpUNTOreHHbIM MHCY/IbTOM C M 6€3 HeycTon4YnBok @I, BbiBOAbI. K1MHMYECKME OCOGEHHOCTH NaLMEHTOB ¢ HeycTonYmBoi @I npes-
CTaB/IAOT COBO/ MPOMEKYTOYHbIN GEHOTUN MEXKAY NayMeHTaMM C NOCTOSTHHOM,/MapoKcnamasbHoi @1 u 6e3 ®f1. Kpome Toro, Bu3yann3aLlmnoHHbIe
0COBEHHOCTH He MOJTHOCTbIO OTPAaXKaloT XapaKTep MopaxxeHus, HabagaeMbli y NaLneHToB ¢ 6o1ee AAnTenbHbIMKY 3nm3ogamu Orl.

KnioueBble cnoBa: ¢pubpunnsauus npeacepanii (atrial fibrillation), anektpokapanorpapus, ambynatopus (electrocardiography, ambulatory), mar-

HUTHO-pe30HaHCHas ToMorpapus (magnetic resonance imaging)

Cuuraercs, 4To IpyY apoKCcU3MaabHOU hopMe dudpum-
nsauuu npeacepauii (PIT) puck pa3BUTHUSI ULLIEMHYECKOTO
uHcynbra (M) aHamormyeH TakoBOMY NPU ITOCTOSIH-
Hoit popme [1, 2]. HeT pasnuuuit B alropuT™Me BeIeHUS
C TOYKM 3peHUsI BbIOOpaA 11eJecO00pa3HOro pexxuma Ipu-
MEHEHHUS aHTUTPOMOOTHMUYECKMX MperapaTroB IMpPU BTUX
tunax @I [3]. Lllupokoe HCIOIb30BAHUE KapAUOMO-
HUTOPUHIAa B aMOYJIaTOPHBIX YCIOBUSX [4—6], Hapsmy
C YCOBEPLIEHCTBOBAHUEM WMILIAHTUPYEMBIX YCTPOMCTB
[7—9] n anropuTMOB pacrio3HaBaHUSI apUTMUU, TIPUBEJIO
HE TOJIBKO K MOBBIIICHWIO YPOBHS AUATHOCTUKU MPEICEPI-
HBIX TAXUAPUTMUI C BBICOKOW CTETIEHbIO pUCKA, TAKUX KaK
MOCTOSIHHAS. U mapokcuaMaiibHast ¢opmbl PII, HO Takke
CIIOCOOCTBOBAJIO OOHAPYXKEHUIO APYIUX adeppaluii, TaK1UX
Kak KpaTKoBpeMeHHble (<30 ceKyHI) HeperyaspHble Mpo-
0eXXKU CYyNpaBEeHTPUKYJISIPHON TaxuKapauud y MalMeHTOB
¢ MM [10]. Hecmotpst Ha cxomcTBo ¢ DI, 5T pUTMBI HEJTb3sT
dopMaibHO KiIacCUDUUIMPOBATh KaK MapOKCHU3MAJIbHYIO
®IT uz-3a ux Heycroiumuporo xapakrepa [11]. Eme Gonee
BaXXHO TO, YTO HECMOTPSI Ha M3BECTHYIO MpelcKas3aTelib-
HyIO IIEHHOCTb B OTHOILIEHUHM Oymyiueir TpaHchopma-
uun B xpoHuveckyto PIT [12, 13], B HacTosiliee BpeMsi
HEU3BECTHO, WMTPAIOT JM BMu3oAbsl HeycrtoiumBoir DI
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TaKylo Xe pojib B NaTo(U3UOJIOTUM UHCYJIbTA, KaK MTOCTO-
gHHasg U napokcusMmanbHas ®PI1. B paHee mpoBeleHHBIX
HCCIIENOBAHMSIX BBISIBUIM TECHYIO CBS3b MEXIY HAUTMUYUEM
®IT u pasBuTHEeM 3MOOIMYECKUX OCIIOXHEeHMH. JlaHHbBIE,
MOJIydYeHHbIe TMPU paciindpoBKe 3amuceil y maluueHTOB
C UMIUTAHTUPOBAaHHBIMU KapANOCTUMYJIATOPaAMU, IEMOHC-
TPUPYIOT TTOBBILLIEHUE PUCKA PA3BUTUS IMOOJIUU TIPU TIPO-
IOJKUTEbHOCTH 3nu3oaa ®IT >5 MUHYT, ¢ JajdbHEHIIUM
MOBBILLIEHUEM DUCKA MPU TMPONOKUTEIBHOCTU 3MU30/a
>24 gacoB [13—16]. Drta uHdopmMaLnsd, OQHAKO, HE OaeT
OTBETa Ha BOIIPOC, TIPOBOLIMPYIOT JIM KPATKOCPOUYHBIE IH -
30[Ibl apUTMHUU OOpa30BaHNE BHYTPUCEPACUHBIX TPOMOOB,
T€M CaMbIM MPUBOAS K Pa3BUTUIO SMOOJIMYECKUX OCIOX-
HEHUI B NaJIbHEUIIEM.

W neanbHBIM MOAXOA0M K IOHUMaHUIO MaTOGU3UOIOTY-
yeckoit poiu HeycroitumBoit ®PI1 mpu MHCYNBTE SIBIISIET-
csl TIpOBeNleHNE TTPOCTIEKTUBHBIX MOMYISILIMOHHBIX UCCIIe-
IIOBaHWI, B KOTOpbIX puck pas3Butus MU cpaBHuMBaror
MEXy TpyINrnaMu MauueHToB ¢ u 6e3 aputmuu. o Tex
Mnop, TMoka Takasi MHMOpMauusl HE TMOSIBUTCS B JIUTE-
patype, HEKOTOpbIe AaHHbIE, MOJYYEHHbIE MOCPEICTBOM
u3ydyeHus (eHOTHUNa WHCYIbTa, MOTYT OBITb ITOJIE3HBI
B TIOJIyYEHUU TIPEABAPUTEIbHBIX OTBETOB Ha yKa3aHHBII
BhIlIe Borpoc. Eciu, meitctButenbHo, HeycToiumBast DI1
WUTpaeT poJib AaHAJIOTUYHYIO TOCTOSIHHOW WJIM TapOKCU3-
ManbHOi PIT B pucke Pa3BUTUSA WMHCYJIbTA, TO Pa3yM-
HO IIpeAIOJ0XUTh, YTO (DEeHOTUMUYECKUE OCOOEHHOCTH,
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Takue Kak (pakKTopbl pUCcKa pa3BUTHSI MHCYJIbTA, ITATOTEHE3
HMHCYJIbTa U XapakKTep MOopaxkeHUil, He OyayT CYIIECTBEHHO
OTJIMYAThCS Yy TALMEHTOB C 3MU30JaMU HEYCTOMYMBOI
u 6oiiee maurenbHbIMU dnu3ogamMu PII. B cBa3u ¢ stum
B HACTOSIILIEM MCCJIENOBAHUM OMNpPENeININ KIMHUYECKUE
U BU3yaJuU3alMOHHbIE 0COOEHHOCTU mauueHToB ¢ UMW u
snu3ogaMu HeyctoiunBoil MI1, BeISABIEHHBIMU MIPU MPO-
BEJCHUU CYTOYHOTO XOJTEPOBCKOTO MOHUTOPMPOBAHMSI,
U CPAaBHWIM MX C OCOOCHHOCTSIMM IMALMEHTOB C MOCTOSIH-
Hoii/mapokcusManbHoit PIT u 6e3 PII ¢ Henbo nomyue-
HUSI HEKOTOPOT'O MPEACTaBICHUS O MaTo(prU3U0I0rNYeCKOi
posu HeycroituuBoit OIT nmpu MN.

B METOAbI

ITpoBenu peTpoCIeKTUBHBIN aHAIU3 JaHHBIX TTAlIMEHTOB
¢ UM, noctynaBimIuxX Ha Je4eHHUE B LIEHTP BHICOKOCIICIIM-
aJIM3UPOBAHHON MEIUIIMHCKOM MTOMOIIY B TeUeHue 3 JieT.
AHaM3bl ObITM OrpaHUYEHBI TaHHBIMU TTAIIMEHTOB, KOTO-
PHIM TIPOBOIWIJIM CYTOYHOE XOJITEPOBCKOE MOHUTOPUPO-
BaHME [UISI OTpeAeSieHUs] TaToreHe3a WHCyabTa. Kpome
TOTO, B MICCIIEIOBAaHME BKJIIOUMJIN MAIIUEHTOB C MHCYJIbTOM
U TIOATBEPKACHHOM IMOCTOSIHHOM mapokcusManbHoit DI
WM BriepBble nuarHoctTupoBaHHoi PIT mpu npoBeneHUU
OKTI win MOHUTOPUHTA CEPIEYHOTO PUTMA BO BpeMsI TOC-
nuTanu3aiuu. s mpoBeneHus aHaIn3a BU3yaIn3aliMoH -
HBIX OCOOCHHOCTE WCIOJb30Bal NaHHBIC ITAlleHTOB,
KoTopeiM BbIoaHUIMY MPT B Teyenme 72 gacoB mocie
TOSIBJIEHUST CUMIITOMOB. BJIOK-cXema mpolecca BKITIOYe-
HMSI U UCKIIIOYEHUsI TALMEeHTOB B MCCJIEIOBAaHUU MpeN-
cTaBjieHa Ha puc. | B HOMOJHUTENbHBIX NAHHBIX on-line.
HccnenoBaHue ObUIO OJ0OpPEHO JIOKATBHBIM KOMUTETOM
T10 3THKE.

CyTOYHOE XOJITePOBCKOE€ MOHUTOPUPOBAHUE IPOBO-
IWJIM C UCMOJIb30BaHUEM 3-3JIEKTPOTHOTO PETrUCTpU-
DPYIOIIETo yCTPOMCTBA B CTAHAAPTHBIX W OJMHAKOBBIX
yciaoBusix y Bcex mauueHToB (LifecardCF, Spacelabs
Healthcare, Bammurron, CIIA). Hanwume cymnpa-
BEHTPUKYJSIPHBIX MPOOEXKEK, COCTOAIINX M3 He MeHee
3 cepAeYHBIX COKpAalleHWN MPOXOIKUTEIbHOCTHIO
<30 cekyHI, ¢ HeperyJsipHbIMU UHTepBajiaMu RR u 6e3
OYEeBUIHBIX 3y0OlLIOB P cuuTanu snu3onamu HeycTOWYU-
Boit ®@II. Boyee nauTenbHbIE, CAMOIIPOM3BOJIBbHO KYITH-
pytouuecs NpooeXKu GUOPMIIISINN CUNTAIN SITU301a-
MM nmapokcusManbHoit PI1. OleHKka pe3yIbTaToOB XOJITE-
POBCKOTO MOHMTOPMPOBAHMS B TEPBYIO ouepenb Oblia
OCHOBaHa Ha OPUTHMHAIBHBIX KIMHUYECKUX OTYETAX W
MOBTOPHBIX U3yueHMsIX naHHbIX DKI', mpeacTaBieHHbIX
Ha 3aKpbITOM WTOTOBOM nokiame. MP-uccinemoBanue,
npoBeneHHoe Ha 1,5-T ckaHepe (MagnetomTIM,
Siemens, DpmanreH, ['epMaHusI), BKIIOYaAI0 IMOJIydYeHNE
akcHaTbHBIX T2-B3BelIIEHHBIX N300pakeHUI B TIOCIENO-
BatesbHOCTH Typ6o crimH-3x0 (TR/TE; 3900/100 mc),
nzoopaxenuit FLAIR (TR/TE/TI; 8900/100/2000 mc)
u nuddy3uHHOo-B3BeleHHbIX (JIB-MPT) uzobpaxkeHnuii
(Singe Shot Echo Planar, TR/TE; 5100/137 mc; Mmakcu-
MyM 1000 ¢/MM?) BMecTe ¢ U30TPOITHBIMU U300pakeH! -
aMmu 1ud¢y3un U KapraMu KoagduurueHTa iuddysuu,
paccuMTaHHBIMU on-line cpa3y mocje 3aBeplIeHUsI cKa-
HUPOBaHUS.

CpaBHeHHe KJIMHUYEeCKUX 0COGEHHOCTEN UHCYIbTa

Llenp aHanu3a 3akiarovaiach B CPAaBHEHWM KIMHMYEC-
KWUX OCOOCHHOCTEW TEeYeHWsSI WHCYJIbTa Yy JIMIL 3 TPYIIM:
(1) mauMeHTHl ¢ HEYCTOMYMBOM MIIA TTOCTOSIHHOM /TIApOK-
cusManbHoii @I, moaTBepKAEHHOM AAaHHBIMU aHAMHE-
3a, pedyJbTaTaMu ooblyHON DK, pesyabTatamMu Kapauo-
MOHUTOPUMHIA B CTallMOHAPE WJIM CYTOYHOIO XOJITEPOB-
CKOTO MOHHUTOpPHpOBaHUS; (2) IMauMeHTH 0e3 JoKa3a-
TeNbCTB Hamuuusd 3130108 PIT mpomoKuTeTbHOCTHIO
>30 cexyHn, HO ¢ HeycToiumBoi PII, Mo maHHBIM CYTOY-
HOT'O XOJITePOBCKOTO MOHMTOpHpoOBaHUs; (3) mamueH-
Tl 06e3 DII M1060if NMPOAOIKUTETLHOCTH, MO JaHHBIM
00bryHOIM DKI', KapIMOMOHUTOPUHTA U CYTOYHOTO XOJITE-
POBCKOTO MOHUTOPUPOBaHUS. Y BCeX TMAIlMEHTOB Pervc-
TPUPOBAIM JAaHHbIE O BO3pacTe, MoJje, (akTopax pucka
pPa3BUTUSI UHCYJIbTA (apTepuaibHasi TMIIEPTEH3Us, caxap-
HbIi OuabeT, TUNepaunuaAeMus, uiueMudeckas 00Je3Hb
cepala, TPaH3UTOpHAsl MILEMUYECKasl aTaka W WMHCYJbT
BaHaMHe3e, KypeHHUe ), OLIEHKY IT0 LIKaJIe TSKECTH MHCYJIbTa
HaiumoHaibHBIX MHCTUTYTOB 3PABOOXPAHEHMUSI MPU TOC-
TYIUIEHUH, U TIaTOTeHe3e MHCYJIbTa. BceM mauueHTam mpo-
BeJr TMOJIHOEe 00CeoBaHUE BHYTPUUYEPEITHBIX U 9KCTpa-
KpaHUAJIbHBIX COCYIOB (MarHUTHO-PE30HAHCHAsl aHTWO-
rpacusa, KT-anruorpacdwusi wim KapoTuaHasi /BepreO-
pajbHasi/ TpaHCKpaHUajIbHasl nornruieporpadus) B pamkax
CTaHIAPTHOTO O0C/IeI0BaHMSI, IPUHSITOTO B HAIIIEM LICHTpE.
[ns  aTtuonormyeckoi kjnaccudukauuyd BapUaHTOB
MHCYJIbTa UCIOJb30BaM cuctemy Causative Classification
of Stroke system [17]; B COOTBETCTBUU C LEISIMU UCCIIEIO-
BaHUS, B OCHOBHOM MOCBSIILIEHHOTO W3YYE€HUIO SKBMBa-
JIeHTHOCTH HeycToiunBoit ®I1 1 mapokcu3MallbHON WU
noctossHHOM DI1, Hammuue uiam oTcyTcTBrE 3nu3010B PIT
MPOAOKUTENIBHOCTBIO <30 CEKYH/ HE BKJIIOUWJIM B ajiro-
put™M Kinaccudukauuu. Kpome Toro, u3 mcropuii 60ie3-
HU MNalUMEeHTOB, MO BO3MOXHOCTU, WU3BJICKAIU AaHHbIE
0 (dpakuuu BeIOpOCA JIEBOIO XKeayaouka, TMaMeTpe JeBO-
ro Ipeacepaudss U ypoBHE HATPpUIYpEeTUUYECKOro MenTuaa
Mpu noctyruieHuy. Eciy HyneBast runoTesa, mpoBepsiemMast
BuccienoBanuu (Heycroitunsas @I1 ~ croitkas/mapokcus-
ManbHast DIT), BepHa, He CTOUT OXXUIATh 3HAYMMBIX pa3Jiv-
YUii B KIMHUYECKUX U J1aOOPATOPHBIX OCOOEHHOCTSIX MEXIY
namueHTamMu ¢ HeyctoitunBoii I 1 nocTossHHOM/apoK-
cusMaibHoil DI, Ho OyAyT BIpaK€HHBIE Pa3TUUUs MEXIY
STUMH IBYMs TPYMHIaMU W TPyMIoi manueHToB 6e3 PII.
COOTBETCTBEHHO, PacHpOCTPAaHEHHOCTh HEYCTOWYMBOM
®IT momkHa OBITH BBINIE Y TMALMEHTOB KPUNTOTCHHBIM
UHCYJIBTOM IO CPaBHEHUIO C MallUeHTAMU C OYEBUIHBIMU
MPUYUHAMU Pa3BUTUSI UHCYJIbTA.

CpaBHeHue 0COGEeHHOCTEN aHHbIX BU3yaau3aLuu
NpU UHCYNbTE

BroimonHgau aHanu3 DaHHBIX NAallMEHTOB, KOTOPBIM
BhINOJIHUIM MP-uccienoBaHue B TeyeHUe 72 4YacoB
OT MOMEHTa TIOSIBJICHUSI CUMINTOMOB HHcyabTa. Llenb
IAHHOTO aHajJv3a 3aKijwJajgach B CpPaBHEHMU BU3yaJu-
3allMOHHBIX OCOOEHHOCTE! oYara MIIeMUM B 3 rpymiax
nanueHToB: (1) mamMeHTH C XPOHNYECKON M IIOCTOSH-
Hoi1/mapokcu3manbHoi @I, moaTBepKAEeHHON JaHHBIMU
aHaMHe3a, pe3dyJbraTaMu oObiuHOU DKI', pesynbratamu
KapIMOMOHUTOPUHIA B CTAllMOHAPE WX CYyTOYHOIO XOJI-
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TEPOBCKOTO MOHUTOPUPOBaHUS; (2) MallMEHThl C KPUII-
TOTeHHBIM MHCYJIBTOM W HalnmuueM HeycroiruuBoit PIIT,
BBISIBJIEHHOU TIPY MPOBENEHUU CYTOYHOTO XOJTEPOBCKO-
ro0 MOHUTOpHUpOBaHU; (3) MalMEHTHl ¢ KPUIITOTEHHBIM
WHCYJIBTOM U OTCYTCTBMEM MPU3HAKOB HAJIWYUS 3MU30-
noB @I1 n1060i MPOAOTXKUTEIBHOCTH MO pe3yJbTaTaM
CYTOYHOTO XOJTEPOBCKOIO MOHMTOpUpOBaHus. JlaHHbIE
MalMeHTOB C TIOCTOSIHHOM/Tapokcu3ManbHoit DI
U TIpeAIriojaraeMbIM MaTOTeHE30M MHCYJIbTa (HarmpuMmep,
aTepoCKIepo3 KPYMHBIX apTepuil, OKKIIO3US MEIKUX
apTepuii) Wix matojiorueii cepaia (MCKyCCTBEHHbIE KJla-
MaHbl ceplilia, peBMaTUYECKre MTOPOKHU KJIallaHOB cep/lla)
HE WCIMOJb30BaluM B MPOBEACHUM aHalu3a, MOCKOJb-
Ky HaJIM4ue 3TUX CONYTCTBYIOIIMX 3a00JieBaHUN MOXET
MOTEeHILIMAJILHO BIUSTH HA OCOOEHHOCTH XapakTepa rnopa-
XKeHUM, BBIABISIeMBbIX ¢ nomoinpio MPT. McxonHbie
CpaBHEHUSI Cpeau ITUX 3 TPYMIl ObUIM COCPEIOTOYEHBI
Ha BBISIBICHUHU pacrpocTpaHeHHocTu MP- u aHruo-
rpauyecKux TMpPU3HAKOB 3MOOJIMM COCYIOB TOJOBHOTO
mo3ra. K 3TuM 0COOEHHOCTSIM OTHOCWIUCH O0JblIOE
KOJMYECTBO OCTPBIX UIIEMUYECKUX MOPAKEHUI, HATUUME
U30JIMPOBAHHBIX OCTPBIX KOPTUKAJIBHBIX TMOpPaKEHU U
OJHOBPEMEHHO HaJIMYUe€ OCTPBIX UIIEMUYECKUX OYaron
B OacceifHax HECKOJbKUX apTepuil Ha nuddy3moHHO-
B3BelleHHbIXx MP-uzobpaxenusx (AB-MPT) npu mo-
CTYIUICHUM, TMPU3HAKU OKKJIO3UM WIM PeKaHAIM3alUuU
cocyaa, MO JAaHHBIM MarHUTHO-PE30HAHCHOW aHTUO-
rpadpuu (MPA) wiu KT-anrnorpadpum, u xpoHU4YecKue
oyaru MUIEMUU B OTIPeesIEeHHBIX COCYIUCTBIX OacceiiHax
(3a uckiOYeHUeM IIyOOKUX OYaroB, CBUIETEbCTBYIO-
IIMX O TTOpaxkeHUU MEJTKUX COCcyloB) Ha T2-B3BelIeHHBIX
wim FLAIR-1300paxeHusIX, KOTOpble Ha OCHOBE KOH-
CeHCyca BBISIBJISIIM OTBITHBI HEHPOPaAMOJIOT U HEBPO-
JIOT, CIeUuaqu3upylolimecs Ha JeYeHUU OOJTbHBIX
uHCcyabTOoM. Ha BTopoM aTtane pe3yabraTtsl JIB-MPT Bcex
MalUKMEeHTOB MPU MOCTYIUIEHUU PETMCTPUPOBATIU B MOAEIHU
MNI152 T1 ¢ nomouiblo MPOrpaMMHOro O0ecIeueHust
FSL-FLIRT (Oxford Centre for Functional Magnetic
Resonance Imaging of the Brain Software [FSL, www.
Jfmrib.ox.ac.uk/fsl] LinearImageRegistrationTool) [18, 19].
Ilocne onydyeHuss U300paxkeHU, OCTPhIe UIIEMUYECKUIE
nopaxeHus1 Ha J1B-MPT Obuin o4yepyeHBI C HCIIOJIb30-
BaHMEM aJITOPUTMAa IOJYyaBTOMATUYECKOW CerMeHTalluu
(mporpammHoe obGecrieuenrne MRIcro; HorrmHremckuii
yHUBepcuteT, BenukoOputanusi, www.mricro.com) st
co3/1aHus u3ydaeMbix obsacreit. B nonosHeHue K pacyety
obbema mopaxeHus Ha JIB-MPT npu noctymieHuun 3tu
u“3yyaemble 00JIaCTU B KaXIOM TpyIIie UCTIOIb30BaIHU IS
pacyeTra BEpPOSITHOCTHBIX KapT paclpeiesieHUus] Mopaxe-
HUIi B TpynIiax myTteM 100aBIeHUS U pa3aeeHUsT KOMaH/I
B FSL. 3arem mpumMeHuIM KOMaHAy paHAOMM3AIUM JUISI
BBITIOJTHEHUSI TIOBOKCEJIbHOTO CpaBHEHUS paclipenese-
HUS TOpaxeHus cpeau 3Tux 3 rpynn nauveHtoB [19].
Bce aHanu3bl n3o6paxkeHuit IIpOBOAUIN MPU OCIEIIEHUM
OTHOCUTEbHO KIMHUYECKUX JAHHBIX. AHAJIOTUYHO TOMY,
KakK MPOBOAMJIN YITOMSIHYThIE BBIIllIE aHAJIU3bl KIMHUYEC-
KMX OCOOEHHOCTEH, HYJEBYIO THUIIOTE3Y MCCIIeI0BaHUS
OTBeprajiu, eciiv XapaKTepUCTUKN N300paKeHUH CyIIeCT-
BE€HHO OTJIMYAJIMCh MEXIY MallMeHTaM1 C HEYCTOMYMBOI
®IT u mocTossHHOI /TapoKcu3ManbHoit popmamu PII.

YucnoBble mepeMeHHbIE BBIPaXEHBI B BUIE MeIMaHbI
(MeXXKBapTWJIBHBIN pa3Max), a KaTeropuajibHble IepeMeH-
Hele B Bune n (%). Tect Kpyckana-Yommca u U-kputepuit
MaHHa-YUTHM UCHOJb30BAIM JUIS OLEHKU pa3indyuil
MeXIy HENpepbIBHBIMU TEPEeMEHHbBIMU, a KpUTepUit
XU-KBaApaT — ISl OLEHKU Da3IuuMili MeXIy KaTeropu-
aJbHBIMU TEPEMEHHBIMU I PA3JIUYHBIX TPYMI MCCle-
noBaHMsI. Monenb MyJTbTUHOMMHAJTBHOW DPErpeccuy TIpH-
MEHWIN U OLIEHKM KIIMHUYECKUX XapaKTepUCTHK, He3a-
BUCMMO AaCCOLIMMPOBAHHBIX C TpeMsl TPYIIaMU Hcce-
noBanust (6e3 ®II, HeycroitumBass PII u mocrosHHas/
napokcusmainbHas @IT), KoTopble MNpencTaBisiu coboit
3aBUCUMBIC TTIEPEMEHHBIC B 3TOI MHOTO(AaKTOPHOI MOEIH.
Hcxonnble neMorpadudeckie U KITMHUIECKHUE XapaKTeprC-
TUKU (BO3pACT, TOJI, apTepHalbHas TUIIEPTEH3US, caxap-
HBI AuabeT, TUMepIMIUIEMUs, UIIeMuyeckas 00Je3Hb
cepaua, MHCYJIbT W TPaH3WTOpHAs MIIeMHUYecKas aTaka
B aHaMHe3e, KypeHWe) BKIIOUMIM B MOJAEIb B KayecTBe
He3aBUCUMBIX TiepeMeHHbIX. PedepeHcHoll Kateropueii B
MoJenu OblUla TpyMIa MalueHToB ¢ Heycroiumsoit PII.
Paznuuus mpu p<0,05 curtanu cTaTUCTUYECKU 3HAYMMBIMU.
ST CTaTUCTUYECKOTO aHaau3a WMCIOJb30BaJd TPOTpaM-
MHoe obecrieurne SPSS Bepcun 16.0.

B PE3Y/IbTATbI

BreiGopka uccienoBaHusl cocTosia u3 611 mauueHTOB;
v 239 (39%) manmeHToB ObUTM MPU3HAKW HAJIMYUS TIOCTO-
SIHHOM WM mapokcuamanbHoit (>30 cexkyHa) dopm PII,
BBISIBIEHHbIE TI0 pe3ysbTaTaMm o0blyHON DKI', Kapauo-
MOHUTOPMHTA B KJIMHUKE WJIM CYyTOYHOTO XOJITEPOBCKOTO
MoHutopuposanusi. C apyroit cropoHsl, y 126 (21%)
MMalIMeHTOB He BBISIBWIM apuTMUU TIpu TipoBeaeHun DKI
WY KapaIMOMOHUTOPWHTA, B TO BpeMs KakK IMPU CYTOY-
HOM XOJITEPOBCKOM MOHUTOPUPOBAHUM 3aperucTPpUpPO-
Basu anusoasl PIT mpogomkuresbHocThio <30 CeKyHII.
Y ocranbHbIX 246 (40%) MalMeHTOB He OBIIO TOKYMEH-
TaJbHO TOATBEPXACHHBIX 3mu30m0B DI, He3aBUCUMO
OT WX TPOIOJIKUTEIBHOCTU. XOJTEPOBCKOE MOHUTOPHU-
poBaHUe MPOBOIMIN Yepe3 HECKOJIbKO THEl OT MOMEHTa
TOSIBJIEHUSI CUMIITOMOB MHCYJIbTa, C MEIMAHOM (MeXKBap-
TWJIBbHBII pa3Max) otcpouku 12 (ot 7 no 18) nHeii.

B tabsmue 1 npuBeneHbl KIMHUYECKHE U JJaOOpaTOpHbIE
0COOEHHOCTH YYaCTHUKOB UccenoBaHus. B 1ienom mamu-
eHThl ¢ HeycToiuuBoit DI nmpencrapisiin coboii mpome-
JKYTOUHBIN (DEHOTHUIT MEXIY MallMeHTaMU C MOCTOSTHHOM/
napokcusManbHoii popmamu PIT u 6e3 PI1. Beuto oTMme-
YEHO TOC/Ie0BaTeIbHOE CTYyIIeHYaToe YBEJIMUEHUE CPEel-
HEro BO3pacTa MAalMEHTOB, JOJU MALMEHTOB XXEHCKOIo
oJjia, paclpoCTPaHEHHOCTH apTepUabHOM TMIIEPTEH3UH,
UIIeMUYecKol O0JIe3HM cepllla U WHCYJIbTa B aHaMHe3e
ot rpynnbl 6e3 ®PII x rpynmne ¢ Heycroiuuboit ®II u,
HaKOHell, K TPYIIIIe ¢ MOCTOSIHHO/mapokcu3MaibHoit OI1
(p=0,023 myis uHcyabTa B aHaMHe3e 1 p<0,001 mis ocraib-
HbIX (hbakTopoB). CXOmHYI0, HO OOpaTHYIO B3aMMOCBSI3b
OTMETHUJIU TI0 OTHOIIEHUIO K runepiaunuaemun (p=0,002)
u kypeHumw (p<0,001). ITo pesynbrataMm MHOTro(haKTOPHOTO
aHaM3a, y MallMeHTOB MOJIOJOTO Bo3pacTa (OTHOIICHHUE
mancoB [OII]=0,5 Ha kaxmsie 10 set, 95% moBepuTEIb-
ublii uatepsan [[IN] or 0,4 mo 0,6; p<0,001) u Myxckoro
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nona (OL=1,7; 95% AU ot 1,0 mo 2,8; p=0,038) gamie
661 (peHotun 6e3 PII, yeM deHOTUIT ¢ HEyCTOWYH-
Boit ®I1. C apyroif CTOPOHBI, Y TAIMEHTOB >XEHCKOTO
nona (OII=1,8; 95% AU ot 1,1 no 2,9; p=0,013) u nuix
¢ uIiIeMu4eckoii 6ojesHbio cepmua (OLI=1,9; 95% U
or 1,1 go 3,0; p=0,013) yaille AMAarHOCTUPOBAJIM MOCTO-
saHHy0/mapokcusManbuyio PI1. Kpome Toro, KypeHwe
(OI1I=0,4; 95% OWA ot 0,2 mo 0,8; p=0,013) u runepan-
munemusa (OI=0,5; 95% W or 0,3 mo 0,8; p=0,007)
ObUTH (pakTOpaMU, 3HAYUMO U OTPULIATENIBHO CBSI3aHHBIMU
¢ TocTostHHO /mapokcuaManbHoii PIT mo cpaBHEHUIO
¢ HeycroituuBoii ®PIT (puc. 1). ¥ maumeHTOB C moOC-
TostHHOM/mapokcuamanbHoil PIT Obutu OoJiee TsKesble
WHCYJBTH TIO CPaBHEHMIO C TMallMeHTaMU IPYTUX OBYX
rpynn (p<0,001). Meauana (MeXKBapTWIbHBIN pa3Max)
¢pakumy BEIOpOCa JIEBOTO XKeIyoodKa U J1ruaMeTpa JIEBOTO
npencepaust cocraBuin 60% (ot 50 g0 64) u 43 mm (ot 38
10 49), 61% (ot 5510 65) 1 37 MM (ot 35 o 40), 64% (ot 60
10 67) u 35 MM (oT 32 1o 38) y mauMeHTOB C MOCTOSTHHOM/
nmapokcusmanbHoi opmamu PI1, HeycroitunBoit DIT u
6e3 ®II coorBerctBeHHO (p<0,001). Cpenu maMeHTOB
C JTaHHBIMU 00 YpOBHE MO3TOBOTO HATPHITypEeTUYECKOTO

MenTuaa TpU TMOCTYIJIEHMM OTMETWJIM €ro MocJieaoBa-
TeJIbHOE paclpeesieHue, MpU 3TOM ero 0ojiee BbICOKUI
YPOBEHb OBUT 3apETUCTPUPOBAH y JIUIL TPYIIIBI TTOCTOSTH-
Holi/mapokcusMainbHoii DI, a caMblil HU3KUIA YPOBEHb —
y nauueHToB 6e3 PIT (p<0,001). PacnipeneneHue Bapu-
AHTOB MHCYJIbTA 3HAYUTEbHO Pa3inyaloch MeXIy Malu-
€HTaMU C TOCTOSTHHOM/mapokcu3manbHoi ®I1 n manu-
eHTamMu AByX npyrux rpynn (tabnuma 1). Korma pac-
MpocTpaHeHHOCTh HeycTtoitunBoil DI oneHuBanu cpenu
JIUI C HEKapaInodMOOJNYeCKUMM BapuUaHTaMU WHCYIIb-
Ta, CTATUCTMYECKU 3HAUYMMBIX DPa3IW4Yuil He HaOIomamu
(p=0,445; tabnuua 2). Cineayer OTMETUTb, YTO HEYCTOM-
yupyto PII yaie He AMArHOCTUPOBAJIM Y TMAIMEHTOB C
KPUNTOTeHHBIM MHCYIBTOM IO CPaBHEHUIO C TTallMeHTaMU
C IPYTUMH BBISIBICHHBIMU TPUYMHAMY Pa3BUTUS MHCYJIbTA.

B tabnuue 3 npuBeneHbl JaHHBIE BU3YyalIM3alMU MallleH-
TOB C MOCTOSIHHOM/mapokcuaManbHoit PI1 ¥ manueHToB
C KPUIITOTEHHBIM WHCYJIBETOM ¢ M 6e3 HeyctoiunBoi PDII.
3HAUYMMBIX Pa3MYMii B KOJUYECTBE OCTPHIX MINEMHUYECKUX
MOpaXXeHU I, HATMIUK OMHOBPEMEHHBIX OCTPHIX TIOpaskeHUIt
B OacceifHax HECKOJNbKMX apTepuil ¥ M30JIMPOBAHHBIX KOP-
TUKAJTbHBIX TIOPAKEHMIT MEXITy TpeMsl TPYMIaMu He ObLJIO.

Ta6nuua 1. CpaBHeHME KIMHUYECKUX OCOBEHHOCTEN MHCYIbTa M PE3YIbTaTOB 1abopaToOPHbIX UCCNEA0BAHUI Y NaLUMEHTOB C MOCTOSIHHOMN/

rnapokcuamasbHowni @I, Heyctonynson popmornt S u 6es dI1

Ipynna I: pynna lI: Foynna lii 3HaveHue p 3HaveHue p 3HaveHue p
MNokazaTtennb NOCTOSIHHAs /NapoKcU3ManbHas  HeycTonyvnBas o3 gyyn (n—2.46) (rpynna lvs |l PostHoc1 PostHoc2
M (n=239) @ (n=126) - vs lll) (rpynna lvsll)  (rpynna Il vs Il

BoapacT (MegnaHa, MKP), roabl 75 (66-80) 71(64-77) 60 (47-68) <0,001 0,009 <0,001
Jua eHckoro nona, % 62 46 35 <0,001 0,005 0,031
ApTepuanbHas runepteHsvs, % 87 80 66 <0,001 0,106 0,005
CaxapHblit anabert, % 30 30 31 0,983 0,929 0,948
Mwemunyeckas 6onesHb cepaua, % 44 33 27 <0,001 0,029 0,286
Mnepaunuaemus, % 34 47 50 0,002 0,020 0,613
TWA B aHamHese, % 13 16 15 0,576 0,380 0,915
WHecynbT B aHaMHese, % 30 27 20 0,023 0,530 0,100
Kypehue, % 8 21 37 <0,001 <0,001 0,002
Ouetia o NIHSS 8(2-16) 4(1-9) 3(1-7) <0,001 <0,001 0,220
npv noctynnexuu (megnaHa, MKP)
BapuaHT nHeynbTa no CCS:

ATepocKnepo3 KpynHon aptepuu, % 8 30 27

KapauoaopransHas am6onus, % 69 6 7

OKKN031s MenKon aptepun, % 1 11 9 <0,001 <0,001 0,314

[Opyrve npuunHbl, % 2 10 17

HeonpeaeneHHbln — KPUNTOreHHbIA, % 0] 32 35

HeonpeaeneHHbIn —

HeKnaccudUUMPOBaHHbIN/ HEMONHOE 10 10 6

o6cneaosaHue, %
DdpaKuus BbIGPOCa N1eBOro XenyaoyKa

60 (50-64 61 (55-65 64 (60-67 0,001 0,016 0,024

(MenmnaHa, MKP)*; % ( ) ( ) ( )
AuaMeTp neBoro NpeAcepans (Meavata, 43 (38-49) 37(35-40)  35(32-38) <0,001 <0,001 <0,001
MKP)*; mm
CoaepxaHue MO3roBoro 125 (85—
HaTpUypeTnyecKoro nentuaa B nna3me 445 (23-911) 275) 54 (26-146) <0,001 <0,001 <0,001

(mMeanaHa, MKP)'; nr/mn

Mpumeuanwue. lpu NPoBeAEHUM aHaIM30B UCMOIb30BaM AaHHble 532* n 241" nauneHta. ®I1 — pubpunnsuyms npeacepani; CCS — knaccugpurxaums Causative
Classification of Stroke; MKP — mexKkBapTuabHbIi pa3max; NIHSS — wKana TsykecTn mHeyabTa HauymoHanbHbIX MHCTUTYTOB 34paBooxpaHeHus, TMA — TpaH3uTop-

Has nwemmndecKas ataka.
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ANUAEMUoONOrua U KNMHNUKA

C npyroit CTOpOHBI, Yy MAIlMEHTOB C IOCTOSIHHOW/TIapoK-
cusManbHoit PIT 6pUTM Gojiee KpPYITHBIE OCTpPbIE WINEMM-
yeckue nopaxeHuii Ha JIB-MPT, 6b110 G0sbIIe XpoHUYEC-
KUX 3MOOJMYECKUX MHGAPKTOB M Yallle BBISIBISIM aHTHO-
rpacduyeckre MpU3HAKKU, CBUAETEILCTBYIOIINE O HATUYUU
aMbonuu. Kpome Toro, korma Hajluuue WIM OTCYTCTBUE
KaKoro-jumbo Mpu3Haka 3MOOJMU OLEHUBAIA B KauyecTBE
CUTHATYPBI COCTAaBHOTO U300paxkeHMsI, OBLIO OTMEYEHO, YTO
9THU IPU3HAKY 3HAYUTETHHO Yallle BCTPEYATNCh CPEIM TTaly-
€HTOB C IMOCTOSIHHOM/apokcu3manbHoit DI (Tabnuiua 3).
B MHorogakTopHOi MoAenu, YYMThIBAIOLIEH KIMHUYEC-
KUe OCOOEHHOCTHM, B 3HAUUTEJNbHOW CTENeHU CBS3aHHbIE
¢ tunioM PIT (Bozpact, noJ, uemudyeckasi 60Je3Hb cepilia,
THITEPIUTTUAEMUS, KypeHUe; 0 paHee MPOBEACHHBIM aHa-
JM3aM), TIPOIEMOHCTPUPOBAI 3HAYUTENLHO 6oJjiee BHICO-
KYyI0 pacIpoCTPaHEHHOCTb JII00OTO IPOSBICHUS 3MOO0INU
cpenu TMalMEeHTOB C IMOCTOSIHHOM/Mapokcu3manbHoit PI1
1o cpaBHeHUIO K HeycroiunBoi OIT (OL=2,795% 11 ot 1,1
o 6,5; p=0,035). BeposTHOCTHBIE KapThl pacrpeneieHust
OCTpBIX UllleMUYecKuX nopaxeHuii Ha JIB-MPT npexncrasie-
HBI Ha puC. 2. 3HAYMMBIX pa3IMIuil B pactipeneieHUH Topa-
KEHUI y MallMeHTOB ¢ KPUNITOTeHHBIM MHCYJIBTOM C U 0e3
HeycroitunBoii ®I1 He Obut0. C APYroil CTOPOHBI, XapaKTep
pacrpenesieHus o4aroB MIIEMUU 3HAYUTESbHO OTIMYAJICS
MeXIy MalueHTaMK ¢ MOCTOSIHHOM/Tapokcu3MmanbHoi PI1
1 MTallueHTaMU ¢ KpUTITOTeHHBIM MHCYJIBTOM 0€3 HeyCTOMY M-
Boit ®IT (puc. 3A), Ipu 3TOM B IIEPBOIL IPYIIIIE Yallle BCTpe-
YaJIMCh OYaru MOPakKeHU, JJOKaIU3YIOIIMeCcs B IOJI0CaTOM
Tene u ocTpoBke. [Ipu nocrossHHOM/mapokcuamanbHoi OIT
CYIIECTBOBAJIA TAKXE BBICOKAsl BEPOSITHOCTh JIOKAIU3alUU
TOpaXeHWIi B OCTPOBKE CJIeBa M0 CPABHEHUIO € TIAllMEHTaMU
C KPUTNITOTeHHBIM WHCYJIBTOM ¢ HeycToiunBoil dIT; omHako
3HaueHue p Haxomawiochk B auamnaszoHe ot 0,05 mo 0,10 mis
BCEX COOTBETCTBYIOIINX BOKceNoB (puc. 3Bb).

B OBCYHKAEHUE

[TonmyJyeHHbIe TaHHBIE TOKAa3bIBAIOT, YTO y TAIIMEHTOB C
HeycToitunBoii hopmoit DI HabmogaeTCst IPOMEXYTOUHBII
(GEHOTHUII TT0 KIMHUYEeCKHNM, J1abopaTopHbIM M OXoKI' maH-
HBIM, IO CPAaBHEHUIO C MalMeHTaMU C MOCTOSIHHOM/TIapoK-
cusmanbHoii PIT u 6e3 PI1. Ham He ynanoch mpoaeMoOHC-
TPUPOBAThH CEJIEKTUBHYIO BapuabeJbHOCTh PAcIPOCTPaHEH-
Hoctu anusonoB PIT mpomomkutenpbHOCThIO <30 CeKyHI
cpenM TAIMEeHTOB C Pa3MMYHBIMM BapHaHTaMM WHCYJIbTA.
Kpome Toro, xapakrep mopaxkeHWii Y TAllMeHTOB C KpHII-
TOTEeHHBIM MHCYJALTOM M HeycToiunBoit MIT 6bl1 cxoneH ¢
XapakTepoM MopaxeHuii y nanueHtoB 6e3 @II, B To Bpems
KaK y MalMeHTOB C IOCTOSIHHOM/apokcu3manbHoit DI
BBISIBUJIM 3HAYMTENbHBIE OTIMYMS OT 3THX OOEHMX TPYIII C
TOYKM 3peHHUs 00beMa OYaroB MINEMHUH, UX JIOKAIU3aIMen
U IPYTMX OCOOCHHOCTEM IO JaHHBIM HepOBU3yalW3alldu,
CBUJIETEIbCTBYIOIIMX O HATMYUM KapaAruO3IMOOTIUH.

UccnenoBanusi, mpoBeneHHbIE C UCMOJb30BAaHUEM pa3-
JIMYHBIX METOIOB IUTUTEebHOrO MoHMTOpWHTa DKI', Takmx
KaK KapIUOTeJIeMETpUs B CTALIMOHAPHBIX YCIOBUSIX, XOJTe-
poBckoe MoHHUTOpUpoBaHue DKI' 1 MOHUTOPUHT C TTOMO-
IIbI0 BHEIIHUX WJIM WMMILIAHTUPYEMBIX TIETJIEBBIX Peruc-
TPaToOpOB, TOKAa3aiM, 4TO MPUOIU3UTEIBHO y 28% maum-
eHToB ¢ UM moxHo muarHoctuposath PIT [4-9, 20, 21].

TeM He MeHee OOJBIIMHCTBO M3 O3TUX HCCICIOBAHUIA,
B KOTOPBIX HCIIOJb30BAJIM PA3JIUYHBIE TUIBI YCTPOMCTB,
CPOKH U TIPOAOJKUTETLHOCTh MOHUTOPHUHTA, aJITOPUTM aHa-
m3a DKI, kak mpaBuiio, ObUIA COCPENOTOYEHBI Ha BBISIB-
neHun snu3onoB PIT mpomomkureabHOCThIO >30 CeKyHI,
OKa3bIBAIOUIMX M3BECTHOE BIMSHME HAa WM3MEHEHWe TUlaHa
BefeHMs nanreHTa. C Opyroil CTOpOHEI, HEOCTATOYHO JaH-
HBIX 0 poiu Kpatkux smu3omoB PIT mpu Hammuum WM.
B wuccienoBaHMsIX ¢ MpoBeneHUEM KapAMOMOHUTOPHWH-
ra B aMOYJaTOPHBIX YCJOBUAX y JIMII C KPUNTOTEHHBIM M
HEKPUNITOTeHHBIM WMHCYJIbTaMH, MOKa3aJid, YTO 3TU KOPOT-
kue mpobexku @PIT BcTpeyaroTcsl 3HAYMTENBHO 4allle,
yeM TpamuiroHHbIe 3mu3onbl PI1 mpoaoKUTETbHOCTHIO
230 cexynn [10, 22—24]. B namem ucciegoBanum 3ddek-
TUBHOCTb CYTOYHOTO XOJTEPOBCKOTO MOHUTOPUPOBAHMS B
OTHOILIEHUY OOHAPYXEHUS SITU30/0B Mapokcu3ManbHoit DIT
MPOAOJIKUTEIbHOCTEIO  >30 cekyHn cocrtaBuia 2%,
B TO BpeMs Kak y 31% mnammeHToB Obutu smusombl PIT
MPONOKUTENbHOCTbIO <30 CeKyH[ (IaHHble He TMpeacTaB-
seHbl). C TOYKM 3peHUs] KIMHMYECKUX XapaKTepHUCTHUK,
B paHee MIPOBEICHHBIX KCCIICIOBAHUSX, B KOTOPBIE BKITIOYATN
MaIueHToB ¢ HeycToiunBoii MI1, Kak paBuIo, N3yJain UX
He B KaueCTBe OTAEILHOM IPYMIbI, @ B COUETAHNUU C IPYIIIOi
NaueHToB ¢ 6osee muTenbHbIMU dntu3onaMu PI1. CornacHo
pesyabTaTaM 3TUX MCCIENOBaHMIA, MAlIMEHThl ¢ HAIUYMEM
snu3onoB PIT pa3nuuHOI MPOIOIKUTETLHOCTH OBLIN Gojee
noxunoro Bo3pacta [10, 24] u vaie crpagaiv caXapHbIM
nuaberom [10] mo cpaBHeHuio ¢ maiueHtamu 6e3 DII.
B HacrosmieM wuccienoBaHUM, B KOTOpPO€ HE TOJIb-
KO BKJIIOUMJIM caMoe OOJIbIIIOe YKMCJIO TMAIMeHTOB C KpaT-
Koii mpomosxutenbHocThio DI (ompeneseHue Mo naH-
HBIM JINTEPATYpbl), HO M TMPOAHATU3UPOBAIU WX JaHHbIE
OTAEbHO TAIMEeHTOB C OoJiee IUTUTEIbHBIMU 3IMHU30/1a-
Mu ®II, mpenmonoxuim, 4to oObeAMHEHUE TMAIlMeHTOB
C KOPOTKMMHU W UIMTebHBbIMU amu3onamu OIT He MoxeT
OBbITh IOJHOCTbIO 000CHOBaHO. IleMorpaduyeckue, KIu-
HUYECKUEe U J1abopaTOpHble OCOOEHHOCTH, KOTOphIE, Kak
MU3BECTHO, CBSI3aHbI ¢ HanmuueM kak MU, tak m @II,
yalle HaOomanyd y TMalueHTOB ¢ HeycroitumBoit DI
IO CPaBHEHMIO C MallMeHTaMU ¢ HOPMaJIbHBIMU pe3yIbTaTa-
MU XOJITEPOBCKOTO MOHUTOPHUPOBAHUS, HO HE TaK 4acTo, KaK
y MaLIMEeHTOB ¢ 6oJiee IUTeIbHBIMU 3nu3onamu OIT [25-27].
Bce a1 naHHBIE XOPOIIIO BIUCHIBAIOTCS B TIOC/IENHNE HAOIIO-
NIEHNsI, COIJIACHO KOTOPBIM HaJMuyue KOPOTKMX CYIpaBeH-
TPUKYJISIPHBIX TMPoOeXeK yKa3biBaeT Ha HayalbHbIE CTaTuU
peMOIeTUPOBAHMSI JIEBOTO TIPEACEPANsI, B CBA3U C YeM SIBJISI-
etcs npenukTopoM pasputus OIT B 6ymymem [12, 13].

Ecnu octaBuTh 6€3 BHUMAHUS 3HAYUMOCTb KOPOTKHUX CYII-
DPaBEHTPUKYJISIPHBIX MTPOOEXKEK B MPOTHO3UPOBAHUM Pa3BU-

Ta6nuua 2. PacnpocTpaHeHHOCTb HeycTonunBoi popmel DI cpean
ML C HEKapAN03IMOBOIMHECKUMU BapuaHTaMnu MHCY/bTa

ATepocKnepo3s KpynHblx aptepuin (n=123) 31%

OKKN031s MenKoi aptepun (n=37) 38%
[Apyrue npuynHbl (n=59) 22%
KpunToreHHbl BapuaHT (n=125) 32%

HeknaccuéduumpoBaHHbIi BapuaHT (n=37) 24%

Mpumeuanue. p=0,445. O — pubpunnaumns npeacepamin.
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TSI TocToSTHHOM (hopMbl DI, Gostee BaskKHBINM BOITPOC 3aKITIO-
YaeTcsl B TOM, 9KBUBAJICHTHBI JIM POJIM HeycToiunBoit OI1
M TIOCTOSTHHOM i mapokcudmaibHoit PIT B marodpusu-
onornu uWHcynbra. OMHUM M3 CIIOCOOOB OTBETA Ha 3TOT
BOIIPOC SIBJISIETCS OLIeHKa Hanmu4ust HeyctoiunBoit PIT mpu
Pa3IMYHBIX BapMaHTaX MHCYJIbTAa U BbIBIEHUE 00Jiee BbICO-
KOl pacnpoCTpaHEHHOCTH 3TOW apUTMUU TIPU KPUITO-
TeHHBIX WHCYJIbTaX. B COOTBETCTBHME C 3TON T'MIIOTE30M,
3(hdeKTUBHOCTD ATUTEILHOTO MOHUTOPUHTA PUTMA B OTHO-
meHU BbIssBIeHUsT anu3010B DI mpomokKuTeIbHOCTHIO
230 cexyH[ BbILLE y MAaLIMEHTOB C KPUMTOTE€HHBIM UHCYJIb-
TOM, MO3BOJISIA MPEANOJIOXUTD, YTO TAKKE 3MU30IbI UMEIOT
MPUYMHHYIO CBSI3b C Pa3BUTHEM MIIEMUYECKUX COOBITHI
M JiexXaT B OCHOBE KPHUINTOTEHHOTO BapuMaHTa WHCYJIbTa
Yy HEKOTOpOM dYacTW 3THUX IammeHToB [21]. OmHako 3TO
He OTHOCUTCS K HeycTtoiuuBoii ®PII; Hu B Halueil pabote,
HM B paHee INPOBEACHHBIX MCCAenoBaHusIX [24] He ynanoch
0OHapyXWTh OoJiee BBICOKOW YACTOTBI 3MU30I0B HEYCTOM-
yuoii ®PI1 y mauuMeHTOB ¢ KPUIITOTEHHBIM WHCYJIHTOM.
AJIBTEpHATHBHBIM KJIFOUOM K pa3rajke MaToreHeTUYeCcKOu
posu HeyctoiunBoi PIT GyneT aHaIU3 BU3yaM3allMOHHBIX
0COOEHHOCTE! y MallMEHTOB C MHCYJIBTOM; BBISIBIEHUE OCO-
OeHHOCTEll AMOOJIMYECKOTro MHCYJIbTa U CIELUPUIECKOro
XapakTepa MOpaxeHus y 3TUX MALMEHTOB MOXET MPeACTaB-
JISITh cOOOM HEOOCTalollee 3BEHO MEXIY HEYCTOWYMBOM
®IT u narodusuonorueir M. B HekoTOphIX M3 paHee
MPOBEIECHHBIX MCCIIENOBAaHUI, B KOTOPHIX HE TMPOBOIWIN
HE3aBUCUMBII aHAIN3 JAHHBIX MALMEHTOB C MPOJOJIKUTEb-
HocThlo 3nu3on0B PIT <30 u >30 ceKyHI, MPeANONIoXUIH,
yro BbisiBeHue DI npu 1IUTETLHOM MOHUTOPUHIE OBLIO
acCOLIMMPOBAHO C WIEMHMEN B KapOTUIHOM OacceiiHe [5] u
OCTPBIMM, XPOHWYECKMMU KOPTUKAJIbHBIMU MH(MapKTaMu,
mo gaHHBIM KT wam MPT [23]. B apyrux uccienoBaHMSIX
HE yIaJ0Ch BBISIBUTH PA3JTUUMU B JIOKAJIM3AIIMU OYaroB Mopa-

xeHuii [10, 24]. Tlpu mpoBeaeHUU pa3neiabHBIX aHATU30B
JMAHHBIX MAIIMEHTOB C HEYCTOMYMBOI 1 TTOCTOSTHHOM /TTapOK-
cusManibHoi DI BBISIBIIEHO, YTO XapaKTep MOpaXXeHUI ITpr
HeycroiunBoit @I He oTIMUacsa y TAKOBOTO Y TAIMEHTOB
¢ 6onee muTenbHBIMU dnM3onamu PI1. YV maneHTOB ¢ 1 6e3
HeycToitunBoit PIT He ObLIO 3HAYMMBIX pa3IUYMil B HAJIM-
yuu BU3yalu3allMoHHBIX 1 MPA, MP-aHruorpagpuueckux
MPU3HAKOB 3MOOJIMU U pacIipeieJIeHUU 04aroB OCTPOM MIle-
muu. Takum oOpa3oM, HU aHAIU3bl YACTOTHI BBISBIIECHUS
HeycroiunBoit DI cpeny MaMeHToB ¢ pa3IMIHBIMU BapHu-
AHTAaMU WHCYJIbTA, HU BU3yaJTU3allMOHHbIE OCOOEHHOCTU
MHCYJIbTa HE CBUIETEIbCTBOBAIM B MOJIb3Y CXOICTBA MEXIY
(eHoTuamMu manueHToB ¢ HeycToiunBoit ®I1 u mocrosiH-
Holi/mapokcuamanbHoit DI Ha dhore UN. DTn pe3ynbTaThl
B HEKOTOPOI1 CTETIEHU COTJIACyIOTCSl C paHee OIyOJIMKOBaH-
HbIMU pabOTaMU, COTJIACHO KOTOPBIM «OTJIyIlIEHHEe» MUOKap-
IIa JIEBOTO Ipeacepaus — IMpOBOLIMPYIONIUA (dakTop odpa-
30BaHUsl Tpomba B YIIKE Mpencepausi, SBISETCS CPaBHU-
TEJIBHO penKuM (DEHOMEHOM, BBISIBJISIEMBIM B NIEpUoA OT 15
10 20 MuHyT OT Havana snu3ona OIT [28].

Crenyer pacCMOTPEeTh HEKOTOPbIE OTPAHWYEHMS Hallle-
ro uccnenoBanus. [losiBneHre cucTeMaTUYeCKOM OIIMOKMN
0TOOpa ObLIO HEM30EKHO 13-3a PETPOCIEKTUBHOIO XapaK-
Tepa ucciaenoBaHusi. HecMoTpsi Ha TO 4TO TpoBeaeHUE
XOJITEPOBCKOTO MOHMTOPUPOBAHUSI WJIM MOHUTOpPUHTA
CEepIeYHOT0 pUTMa BCEM IMMallMeHTaM C WMHCYJBTOM 0e3
gpHoit DIT na OKI wiMu cTauMoOHApHOrO MOHUTOPMHIA
putMa (HE3aBUCUMO OT HaJIUUUSI WM OTCYTCTBUS allb-
TEPHATUBHOTO TAaTOreHe3a WHCYJIbTa) BXOAUT B CTaHAAp-
Thl OKa3aHWS MEOULIMHCKOI MoMolIr, ObLJIO HEKOTOpOE
YUCJIO MAIMEHTOB, KOTOPHIM HE BBITTOJTHUIIM XOJITEPOBC-
KO€ MOHUTOPMPOBAHME MO Pa3IMIHBIM ITPUYUHAM, TAKUM
KaK paHHUI JIeTaIbHbBIM UCXO/, PellIeHWe Bpadya v paHHSIsI
BBIMIMCKA M3 CTallMOHapa C yTepeil s MocJeaylolero

Ta6nuua 3. CpaBHeHHWe BU3yann3aLMOHHbIX OCOBEHHOCTEH cpeaM MaLuMeHTOB C MOCTOSHHOM/NapoKcnamanbHoM DI v KpUNTOreHHbIM

WUHCY/1IbTOM
I I
Ipynna I: pynna
Ipynna Il: NauueHTbl
MauuneHTbl 3HaveHue p 3HayeHue p
. MauneHTbl ¢ KPUNTOreHHbIM C KPpUMTOreHHbIM 3HayeHve p
Mokazatenb C NOCTOSIHHOW/ . . PostHoc1l PostHoc2
. MHCYNbTOM U C HEYCTOMYMUBOM MHCYNbTOM M (rpynna I vs Il vs Il
napokcuamasnbHon O . " (rpynna lvs 1)  (rpynna Il vs Il
(n=102) &M (n=38) 6€e3 HeYCTOM4YUBOW
B ®M (n=80)
41CnoBo o4aroB OCTPbIX
ULWEMUYECKMX NOPaXKEHNH 3(1-6) 3(1-8) 3(1-6) 0,879 0,934 0,786
(MegunaHa, MKP)
OcTpble I'IOpa)KeHMﬂuB 6acceiHax 21 18 18 0.865 0.776 0.903
HECKONbKMX apTepuid, %
n
30/IMpOBaHHbIe OCTPble . 20 29 20 0.455 0,237 0.280
KOPTUKanbHblE NOpaxeHns, %
Anruorpaduueckue (KTA nnm
MPA) npu3HaKu OKKIO3UKU Unn 42 29 20 0,003 0,120 0,280
pekaHanusauuu cocyaa, %
X 6
POHUYECKHE IMBoNUYecKue a7 a2 28 0,019 0100 0.648
nHdapKTbl, %
Jlio6as ambonnyecKas 0CO6EHHOCTb 85% 68% 61% 0,001 0,030 0,449
06 B-MPT
bEM ropamenus Ha /] 21,2 (5,2-66,9) 7,0 (2,5-35,3) 7,6 (1,2-30,5) 0,008 0,035 0,674

(MeanaHa, MKP), mn

Mpumeyanue. M1 — pubpunnsaums npescepamii. AB-MPT — andoy3noHHO-B3BeLIEHHAs MarHUTHO-Pe30HaHCHas Tomorpadus; MKP — MEXKBapTU/IbHbINA pa3max.
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ANUAEMUoONOrua U KNMHNUKA

HaOmoneHus. OgHaKO CYIIECTBEHHBIX pa3uyuil B BO3-
pacTte W MCXOAHOM HaJIMUYMU (DAKTOPOB PUCKA PA3BUTHUS
CepIeYHO-COCYIMCTHIX 3a00JIeBaHWI Cpenyd TalMeHTOB
¢ 1 0e3 pe3yIbTaTOB XOJTEPOBCKOTO MOHUTOPUPOBAHUSI.
XapakTepUCTUKU MAlMEHTOB, UCKIIOYEHHBIX U3 UCCIENO0-
BaHUs1, ObUIM CXOAHBI, MIPEXae BCEro, ¢ naiveHTamu 6e3
npusHakoB DI Mo JaHHBIM XOJTEPOBCKOTO MOHUTOPH-
pOBaHUsI, 3a UCKJIIOUEHUEM OOJIBIIOT0 Yucia MalueHTOB
C KPUNTOTEHHBIM WHCYJILTOM B TOCICAHENH YIMOMSHY-
TOM1 Tpymiie. OTta BapnuadelbHOCTh MOXET CTaTh IPEIsITC-
TBUEM B MPUMEHUMOCTU PE3YJbTATOB HAIUX aHAJIU30B
O CBSI3U MEXJy IaTOreHe30M MHCYJbTa M HEyCTOWYU-
Boit ®I1 ko Bcem maumeHTaM ¢ WHCyabToM. K mpyro-
MY WMCTOYHUKY TIOSIBJIEHUSI CHUCTeMaTUYeCKON OIMOKU
0TOOpa OTHOCUTCS TIPOBeACHNE aHAJTM30B BU3YyaIM3allnu
C UCITOJIb30BaHMEM JaHHBIX TOJILKO Te€X MAallMeHTOB, KOTO-
pbiM BoinosHwIM MPT B TeueHue 72 4acoB OT MOMEH-
Ta TOSIBJIEHUSI CUMIITOMOB WHCYIbTa. TeM He MeHee
HU neMmorpaduyeckre, HA KIMHUYECKUE XapaKTepUCTH-
K4, B T.4. TSDKECTh MHCYJIbTA MPU MOCTYIIJIEHUU, KOTOpast
TECHO CBfI3aHa ¢ 0OBEMOM oOYara MmopaxkeHus 1 ero JIoKa-
JI3alMell, CYIIeCTBEHHO He OTIMYAIUCh MEXIy Ialu-
eHTamMu ¢ u 0e3 maHHbiXx MPT. Hanuuume unm otcyt-
ctBue HeyctoiumBoit @IT moaTBepxaanu pesyabTaTaMu
CYTOYHOTO XOJITEPOBCKOIO MOHUTOPUPOBAHUSI;, BIIOJIHE
BEpOSITHO, 4TO Mpobexku DI mpompomkuTe bHOCTIO <30
wim >30 cekyHa MOTIM Obl OOHAPYXUTh Y OTIPeeIEHHOTO
Yyyciia 3TUX MAllMEeHTOB TIPU MTPOBENEHUN OoJiee JTUTETb-
HOTO MOHUTOPHHTA C MCIIOJIb30BAHWEM IPYTHX YCTPOICTB.
TeM He MeHee CYyTOYHOE XOJTEPOBCKOE MOHUTOPUPOBA-
HUe SIBJISIETCS HamboJiee IIMPOKO AOCTYITHBIM METOIOM
MOHUTOPUHTA B aMOYJIaTOPHBIX YCIOBUSIX, U TIOTOMY MBI
IyMaeM, 4TO Halll TTOAXOJ OTpaXkaeT MOBCETHEBHYIO KIIH-
HUYECKYIo TIPaKTUKy. B HallleM MccienoBaHMU B KayecT-
Be 9XoKapanorpacduyecKux rmapaMeTpoB perucTpupoBaIn
TOJIBKO IMaMETP JIEBOTO Ipeacepans U ppakiuio BEIOpoca
JeBoro xenynouka. OgHaKo MHOTHUE Ipyrue nokasaTenau
(GYHKIMM JIEBOTO TIpeAcepaAusi, KOTOpble MOXHO 3ape-
TUCTPUPOBATh TPH MPOBEACHUN TPAHCTOPAKaJbHOW WU
YpeCTUIIEBOTHOM 3XoKapauorpaduu, mpruobdpeTaoT Bce
Goibliiee 3HaUeHUE B TporHo3upoBaHuu OI1 u cBga3aHHO-
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