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Prediction of First-Ever Ischemic Stroke
A 10-Year Follow-Up of 6584 Men and Women: The Tromsg Study
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Background and Purpose—Carotid plaque and intima-media thickness (IMT) are recognized as risk factors for ischemic
stroke, but their predictive value has been debated and varies between studies. The purpose of this longitudinal
population-based study was to assess the risk of ischemic stroke associated with plaque area and IMT in the carotid artery.

Methods—IMT and total plaque area in the right carotid artery were measured with ultrasound in 3240 men and 3344
women aged 25 to 84 years who participated in a population health study in 1994 to 1995. First-ever ischemic strokes
were identified through linkage to hospital and national diagnosis registries, with follow-up until December 31, 2005.

Results—Incident ischemic strokes occurred in 7.3% (n=235) of men and 4.8% (n=162) of women. The hazard ratio for
1 SD increase in square-root-transformed plaque area was 1.23 (95% CI, 1.09-1.38; P=0.0009) in men and 1.19 (95%
CI, 1.01-1.41; P=0.04) in women when adjusted for other cardiovascular risk factors. The multivariable-adjusted
hazard ratio in the highest quartile of plaque area versus no plaque was 1.73 (95% CI, 1.19-2.52; P=0.004) in men and
1.62 (95% CI, 1.04-2.53; P=0.03) in women. The multivariable-adjusted hazard ratio for 1 SD increase in IMT was
1.08 (95% CI, 0.95-1.22; P=0.2) in men and 1.24 (95% CI, 1.05-1.48; P=0.01) in women. There were no differences
in stroke risk across quartiles of IMT in multivariable analysis.

Conclusions—In the present study, total plaque area appears to be a stronger predictor than IMT for first-ever ischemic

stroke. (Stroke. 2011;42:972-978.)
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Noninvasive ultrasonographic assessments of carotid
intima-media thickness (IMT) and plaques are widely
used to evaluate the burden of atherosclerosis. The measure-
ments are suitable for large population studies as well as
intervention studies, in which the markers of atherosclerosis
are used as surrogate end points for clinical cardiovascular
disease, a concept that relies on their ability to predict future
cardiovascular clinical end points.

Both IMT and total plaque area (TPA) are associated with
future risk of ischemic strokes and MI.!-¢ Although highly
intercorrelated, measurements of IMT and plaque area probably
reflect different biological aspects of and stages in the develop-
ment of atherosclerosis. The associations between cardiovascu-
lar risk factors and IMT, different segments of IMT, and plaque
characteristics are differential, as are the associations between
the various ultrasonographic markers and clinical cardiovascular
disease.” Whereas focal plaques are likely to represent manifes-
tations of atherosclerosis, IMT can be measured when no focal
disease is present. IMT is measured as a continuous variable,

which may be an advantage in analyses compared to plaque
measured as a categorical variable (present/absent). Measure-
ment of TPA as a sum of all plaque areas in =1 arterial segments
is an alternative approach. It has been argued that measurements
of TPA are a more sensitive and more representative measure of
the atherosclerotic burden than IMT.8

Although several large-scale population-based studies
measured IMT and plaque number and/or plaque thickness,
the Tromsg Study, to the best of our knowledge, is the only
population-based study with measurements of both TPA and
IMT. The study therefore is well-suited to assess the impact
of the 2 markers of atherosclerosis on stroke risk in the same
individuals. The purpose of the present study was to evaluate
whether TPA and IMT were predictive of first-ever ischemic
stroke during 10 years of follow-up.

Materials and Methods
Study Population

The study subjects were persons who participated in ultrasound
screening of the carotid artery in the fourth survey of the Tromsg
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Study in 1994 to 1995. All inhabitants aged 25 and older were
invited to a first visit. All men aged 55 to 74 years, women aged 50
to 74 years, and 5% to 10% samples of the remaining 5-year birth
cohorts aged 25 and older were invited to a second visit; 7965
persons (76%) attended. Ultrasound examination of the right carotid
artery was performed at the second visit in 6727 subjects. The survey
was conducted by the University of Tromsg in collaboration with
the National Health Screening Service. The study was approved by
the Regional Committee for Medical and Health Research Ethics, the
Data Inspectorate, and the Norwegian Directorate of Health. Subjects
who did not consent to medical research (n=40), subjects not
officially registered as inhabitants of Tromsg at the date of enroll-
ment (n=6), and persons with previous ischemic stroke (n=97) were
excluded. The remaining 6584 persons were followed-up from the
date of ultrasound examination until December 31, 2005, and
incident ischemic strokes were recorded. Mean follow-up was 9.6
years (median, 10.8 years). All participants gave written informed
consent.

Carotid Ultrasound Measurements

Details about the ultrasound methods and reproducibility have been
published previously.®!® High-resolution B-mode ultrasonography
was performed with a duplex scanner (Acuson Xpl0 128; ART-
upgraded) equipped with a 7.5-MHz linear array transducer. The far
wall (FW) and near wall of the right common carotid artery (CCA),
bifurcation (bulb), and internal carotid artery (6 locations) were
scanned for the presence of plaques. A plaque was defined as a
localized protrusion into the vessel lumen with thickening of the
vessel wall of >50% compared to the adjacent IMT. Still images
were recorded for each plaque and digitized using the Matrox Meteor
II frame grabber card and Matrox Intellicam version 2.07 software at
a resolution of 768 X576 pixels. With the software Adobe Photoshop
version 7.0, the following steps were performed. Each plaque was
outlined with the Lasso tool, and the plaque area was calculated as
pixel values. For the resolution used in the present study, a plaque
area of 167 pixels corresponded to 1 mm?®. In subjects with >1
plaque, TPA was calculated as the sum of all plaque areas. Auto-
mated measurement of IMT was performed in the FW of the CCA
(CCA-FW-IMT), near wall of the CCA, and the FW of the bulb.!?
Measurements of IMT were performed in 10-mm segments, and
mean IMT from the 3 preselected images was calculated for each
location. If present in the predefined location of interest, then plaques
were included in the IMT measurements. As recommended by the
Mannheim consensus, we used the CCA-FW-IMT in the analyses'!
in addition to the average of the mean IMT measured in all 3
locations (mean IMT).

Cardiovascular Risk Factors

Information on cardiovascular risk factors at baseline was obtained
by physical examination, nonfasting blood samples, and self-
administered questionnaires. Blood pressure was recorded with an
automatic device (Dinamap Vital Signs Monitor 1846) by trained
personnel. After a 2-minute rest in a sitting position, 3 readings
separated by 1-minute intervals were taken from the right upper arm.
The average of the 2 last readings was used in the analyses.
Nonfasting serum total cholesterol was analyzed by enzymatic
colorimetric methods (CHOD-PAP; Boehringer-Mannheim). Serum
high-density lipoprotein cholesterol was measured after the precipi-
tation of lower-density lipoprotein with heparin and manganese
chloride. Lipid levels were measured twice with an interval of 4 to 12
weeks, and the averages of these values were used in the analyses.
Information about smoking habits, prevalent diabetes mellitus, an-
gina pectoris, previous MI, and use of antihypertensive drugs was
collected from questionnaires. Coronary heart disease was defined as
previous MI and/or prevalent angina. Diabetes was defined as
self-reported diabetes and/or regular use of insulin or oral antidia-
betic medications.

Definition and Ascertainment of End Points
The national 11-digit identification number allowed linkage to
national and regional diagnosis registers and ensured a complete
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Table 1. Risk Factor Levels* in Men and Women at Baseline:
The Tromsg Study

Men Women P for Sex
(n=3240) (n=3344) Difference
Age, yr 59.6 (10.0) 60.7 (10.3) <0.0001
Ultrasound measures of
atherosclerosis
Plaque present 1726 (53.3) 1521 (45.5) <0.0001
Plaque area, mm?t 418 (2.42) 3.68 (2.01) <0.0001
Mean intima-media 0.894 (0.199)  0.830(0.173) <0.0001
thickness, mm
Total cholesterol, mmol/L 6.54 (1.17) 6.91 (1.30) <0.0001
High-density lipoprotein 1.38 (0.38) 1.66 (0.42) <0.0001
cholesterol, mmol/L
Systolic blood pressure, 144.8 (20.3) 145.1 (24.3) <0.0001
mm Hg
Current smoking 1121 (34.6) 1039 (31.1) 0.002
Coronary heart disease 492 (15.2) 294 (8.8) <0.0001
Diabetes 103 (3.2) 109 (3.3) NS
Antihypertensive treatment 420 (13.0) 445 (13.3) NS

NS indicates not significant.
*Means (SD) or numbers (%).
tMedian (interquartile range). Subjects without plague excluded.

follow-up status for all-cause mortality. Information about the
outcome ischemic stroke was obtained through linkage to the
diagnosis registry at the University Hospital of North Norway
(diagnoses from the outpatient clinic included), which is the only
hospital in the region, and to the National Causes of Death Registry
at Statistics Norway. Adjudication of hospitalized and out-of-
hospital first-ever ischemic strokes was performed by an independent
end-point committee and based on data from hospital and out-of-
hospital journals, autopsy records, and death certificates. Event
ascertainment followed a detailed protocol according to established
diagnostic criteria. Each case was reviewed separately. An ische-
mic stroke was defined according to the WHO definition!> only
when CT or MRI scans had ruled out brain hemorrhage. Individ-
uals who had died or emigrated from Tromsg were identified
through the Population Register of Norway. Follow-up time was
assigned from the date of examination in 1994 to 1995 until
December 31, 2005 or first ischemic stroke. Data were censored
for date of registered emigration or death from causes other than
first-ever ischemic stroke.

Statistical Analyses

Characteristics of the study population are presented as means (SD)
or numbers (percentages). Differences between groups were assessed
by Student  tests for continuous variables and by Pearson x? test for
categorical variables. TPA was square-root-transformed to approxi-
mate normal distribution. Sex-specific quartiles of IMT and TPA
were computed, and event rates according to plaque and IMT status
were calculated. The risk of first-ever ischemic stroke was compared
by life table analysis and Kaplan—Meier survival analysis with IMT
and TPA as continuous terms and in quartiles of IMT and plaque
area. Sex-specific Cox proportional hazards regression models
were used to estimate hazard ratios (HR) for ischemic stroke with
95% CI as a function of ultrasound measurements and other
cardiovascular risk factors in separate analyses for men and
women. In analyses of IMT, the lowest quartile was treated as the
reference, whereas the plaque-free group was used as reference in
analyses of plaque area. Interaction between sex and plaque area
and sex and IMT were assessed by including cross-product terms
for these variables in separate models with adjustment for age and
sex and in fully adjusted models. The proportional hazard
assumption was evaluated by graphical inspection of log(—log)
survival curves. In logistic regression analysis, we fitted receiver-
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operating characteristic curves and estimated the area under the
receiver-operating characteristic curve in models with age, total
cholesterol, high-density lipoprotein cholesterol, systolic blood
pressure, use of blood pressure-lowering drugs, current smoking,
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Probability of ischemic stroke
w
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Table 2. HR* of Ischemic Stroke in Men and Women, Age-Adjusted: The Tromsg Study

Men Women
HR (95% Cl) P HR (95% Cl) P

Age, years 1.09 (1.07-1.10) <0.0001 1.13 (1.10-1.16) <0.0001
Ultrasound measures of atherosclerosis

Plaque present 1.69 (1.26-2.26) 0.0005 1.52 (1.08-2.12) <0.02

Plaque area, mm?t 1.37 (1.26-1.54) <0.0001 1.33 (1.14-1.56) 0.0004

Mean intima-media, mm 1.23(1.10-1.38) 0.0003 1.39 (1.18-1.63) <0.0001
Total cholesterol, mmol/L 1.15 (1.00-1.33) 0.05 0.97 (0.82-1.14) NS
High-density lipoprotein cholesterol, mmol/L 0.90 (0.78-1.04) NS 0.86 (0.73-1.01) NS
Systolic blood pressure, mm Hg 1.02 (1.01-1.03) <0.0001 1.02 (1.01-1.02) <0.0001
Use of blood-pressure lowering drugs 1.55(1.13-2.12) 0.007 1.66 (1.17-2.36) 0.005
Current smoking 1.33(1.01-1.73) 0.04 1.36 (0.96-1.92) NS
Coronary heart disease 2.00 (1.50-2.66) <0.0001 1.50 (1.00-2.79) 0.05
Diabetes 2.32(1.41-3.81) 0.0009  3.10 (1.91-5.04) <0.0001

HR indicates hazard ratio; NS, not significant.
*For a 1-SD increase in continuous variables or presence vs absence of categorical variables.
tFor a 1-SD increase in the square-root-transformed variable.

prevalent diabetes, and coronary heart disease, and with the
addition of TPA, IMT, or both. The SAS software package was
used (SAS version 9.1). A 2-sided P<<0.05 was considered
statistically significant.

Men

4. quartile
3. quartile
2. quartile
1. quartile
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Figure 1. Kaplan—-Meier estimates of the
probability of ischemic stroke during
Women follow-up by total plaque area in (A) men
and (B) women. The Tromsg Study.
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Figure 2. Kaplan-Meier estimates of the
probability of ischemic stroke during
follow-up by quartiles of mean intima-
media thickness in (A) men and (B)
women. The Tromso Study.
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Results
IMT was measured in 3223 men and 3313 women (Table 1).
Carotid artery plaques were found in 1726 men (53%) and
1521 women (46%). Because of technical difficulties, plaque
area could not be measured in 15 men and 11 women with
plaque. Men had larger TPA and a thicker intima-media layer
than women.

First-ever stroke occurred in 235 (7.3%) men and 162
(4.8%) women during follow-up. The overall event rate for
ischemic stroke per 1000 person-years was 6.3. In univariable
and age-adjusted analyses, the risk of incident ischemic
stroke was associated with the ultrasound measures of ath-
erosclerosis, age, systolic blood pressure, antihypertensive
drug treatment, prevalent diabetes, and prevalent coronary
heart disease (Table 2, Figures 1 and 2). Total cholesterol and
current smoking were associated with ischemic stroke in men
only, whereas high-density lipoprotein cholesterol was not
associated with stroke in either sex (Table 2).

TPA was significantly associated with ischemic stroke in
age-adjusted and multivariable models adjusted for age, total
cholesterol, high-density lipoprotein cholesterol, systolic
blood pressure, use of blood pressure-lowering drugs, current
smoking, prevalent diabetes, and coronary heart disease. The

multivariable-adjusted HR for a 1-SD increase in square-root-
transformed TPA was 1.23 (95% CI, 1.09-1.38; P=0.0009)
in men and 1.19 (95% CI, 1.01-1.41; P=0.04) in women.
The multivariable-adjusted HR in the highest quartile of TPA
was 1.73 (95% CI, 1.19-2.52; P=0.002) in men and 1.62
(95% CI, 1.04-2.53; P=0.03) in women as compared to
persons without plaque (Table 3). In men, there was a
significant linear trend for increased risk with increasing
TPA, whereas this was less clear in women (Table 3).
Mean IMT was significantly associated with ischemic
stroke in both men and women in unadjusted and age-
adjusted analysis (Figure 2, Table 4). In multivariable-
adjusted analyses, the HR for 1 SD increase in mean IMT was
1.08 (95% CI, 0.95-1.22; P=0.2) in men and 1.24 (95% CI,
1.05-1.48; P=0.01) in women. There were no significant
trends for higher risk across quartiles of mean IMT. No
significant independent associations were observed between
CCA-FW-IMT and ischemic stroke. When both mean IMT
and TPA were included in the multivariable models, the HR
for a 1-SD increase in TPA was 1.18 (95% CI, 1.06—-1.32) in
men and 1.10 (95% CI, 0.93-1.30) in women. For a 1-SD
increase in mean IMT, the HR was 0.95 (95% CI, 0.81-1.0)
in men and in 1.17 (95% CI, 0.97-1.42) in women. However,
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Table 3. Risk of Ischemic Stroke According to Plaque Status (No Plaque and Quartiles of Total Plaque Area) by Sex: The

Tromsg Study

Quartiles of Total Plaque Area

P, Linear
No Plaque Quartile 1 Quartile 2 Quartile 3 Quartile 4 Trend
Men
N 1514 427 428 428 428
Person-years follow-up 14 824 4079 3993 3797 3476
N events (%) 67 (4.4) 25 (5.9) 34(7.9) 46 (10.7) 61(14.3) <0.0001
Event rate per 1000 person-years 45 6.1 8.5 121 17.5 <0.0001
Unadjusted HR (95% CI) 1.00 1.34 (0.85-2.11) 1.87 (1.24-2.82)% 2.69 (1.85-3.91)1 3.96 (2.81-5.59)1 <0.0001
Age-adjusted HR (95% Cl) 1.00 1.04 (0.66—1.65) 1.37(0.90-2.07) 1.89 (1.29-2.76) 2.40 (1.67-3.44)9 <0.0001
Multivariable-adjusted* HR (95% Cl) 1.00 1.00 (0.63-1.59) 1.18 (0.77-1.79) 1.46 (0.99-2.15) 1.73 (1.19-2.52)§ 0.002
Women
N 1823 378 378 377 377
Person-years follow-up 18 400 3701 3671 3567 3387
No. events (%) 54 (3.0) 19 (5.0) 23 (6.1) 25 (6.6) 41(10.9) <0.0001
Event rate per 1000 person-years 29 5.1 6.3 7.0 121 <0.001
Unadjusted HR (95% Cl) 1.00 1.79(1.06-3.01)f  2.18(1.34-355t  2.42(1.51-3.90)§  4.26 (2.83-6.37)]  <0.0001
Age-adjusted HR (95% Cl) 1.00 1.26 (0.74-2.12) 1.35(0.82-2.21) 1.45(0.89-2.34) 211 (1.38-3.22)§ 0.001
Multivariable-adjusted* HR (95% Cl) 1.00 1.21(0.71-2.08) 1.34 (0.82-2.21) 1.30 (0.79-2.13) 1.62 (1.04-2.53)t 0.06

HR, hazard ratio.

*Adjusted for age, total cholesterol, high-density lipoprotein cholesterol, systolic blood pressure, use of blood pressure-lowering drugs, current smoking, prevalent

diabetes, and coronary heart disease.
1P<0.05.
$P<0.01.
§P<0.001.
91P<0.0001.

the results must be interpreted with caution because of
relatively high correlation between TPA and mean IMT
(r=0.60; P<<0.001).

We used Cox proportional hazards analyses with interac-
tion terms for sex and plaque area and sex and IMT to test
whether sex was an effect modifier in the association between
carotid atherosclerosis and ischemic stroke. The interaction
term for plaque area was not significant in the sex-adjusted
and age-adjusted models (P=1.0) or in the fully adjusted
model (P=0.8). The interaction term for IMT was significant
in age-adjusted and sex-adjusted analysis (P=0.04), but not
in multivariable analysis (P=0.2).

In a model with age, total cholesterol, high-density lipo-
protein cholesterol, systolic blood pressure, use of blood
pressure-lowering drugs, current smoking, prevalent diabetes,
and coronary heart disease, the area under the receiver-
operating characteristic curve was 0.739. The area under the
receiver-operating characteristic curve did not increase sub-
stantially when TPA (area under the receiver-operating char-
acteristic curve=0.746), IMT (area under the receiver-
operating characteristic curve=0.744), or both (area under
the receiver-operating characteristic curve=0.747) were
added to the model.

Discussion
In the present study, TPA in the carotid artery independently
predicted 10-year risk of ischemic stroke in both men and
women. IMT was predictive of ischemic stroke in women
when assessed as an average of the mean IMT in the FW and
near wall of the CCA and in the FW of the bifurcation and

with plaques included. CCA-FW-IMT was not associated
with future ischemic stroke after adjustment for other cardio-
vascular risk factors.

Previous studies have found differential associations be-
tween IMT and plaque measurements and clinical end points.
In the Rotterdam study, plaque thickness predicted MI better
than IMT.> We previously found that TPA was a stronger
predictor of MI than CCA-FW-IMT.# In a clinical study, TPA
was superior to IMT in its ability to reduce the likelihood of
clinically significant underlying coronary heart disease.'? In
the EVA Study, plaque presence, but not IMT, was associated
with presence of severe cerebral white matter lesions after 4
years of follow-up.'* IMT has been found to be a better
predictor of stroke than of MI,? which has been explained by
the strong relationship between IMT and hypertension and
the substantial proportion of strokes related to hypertensive
small vessel disease. However, in a recent meta-analysis,
Lorenz et al'> found that IMT performed only slightly better
as a predictor of stroke than of MI. Other studies have found
that plaque measurements, such as area, volume, and echo-
genicity, are predictive of stroke risk.313.16

Several factors could explain why TPA seems to be a better
predictor than IMT with regard to ischemic stroke. Whereas
plaque is the biological hallmark of atherosclerosis, reflecting
subendothelial deposition of cholesterol as well as infiltration of
inflammatory cells, a diffuse thickening of the intima-media
layer may be caused by other pathogenetic mechanisms. The
endothelial layer and subendothelial matrix (tunica intimae)
constitute only 20% of the IMT, and the remaining 80% consists
of smooth muscle cells (tunica media). IMT is strongly associ-
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Table 4. Risk of Ischemic Stroke According to Quartiles of Mean Intima-Media Thickness, by Sex:

The Tromsg Study

Carotid Artery Plaque Area and Ischemic Stroke

Quartiles of Intima-Media Thickness

P, Linear
Quartile 1 Quartile 2 Quartile 3 Quartile 4 Trend
Men
N 808 804 811 800
Person-years follow-up 8060 7764 7355 7011
N events (%) 23(2.9) 44 (5.5) 75(9.3) 90 (11.3) <0.0001
Event rate per 1000 person-years 2.9 57 10.2 12.8 <0.0001
Unadjusted HR (95% CI) 1.0 2.0(1.21-3.32f 3.67(2.30-5.85)9  4.66 (2.95-7.36)Y  <0.0001
Age-adjusted HR (95% Cl) 1.0  129(0.77-2.16) 1.94(1.18-3.18)f  2.16(1.31-3.56)t 0.0003
Multivariable-adjusted* HR (95% Cl) 1.0  1.14(0.68-1.92)  1.49(0.90-2.46) 1.41 (0.84-2.35) 0.2
Women
N 825 830 829 829
Person-years follow-up 8322 8262 8145 7853
N events (%) 17 (2.1) 28 (3.4) 35 (4.2) 80 (90.7) <0.0001
Event rate per 1000 person-years 2.0 3.4 4.3 10.2 <0.0001
Unadjusted HR (95% CI) 1.0 1.67 (0.91-3.04) 2.12(1.19-3.78)t  5.07 (3.00-8.55)Y  <0.0001
Age-adjusted HR (95% Cl) 1.0 0.88(0.48-1.62)  0.89(0.49-1.61) 1.63 (0.93-2.86) 0.008
Multivariable-adjusted* HR (95% Cl) 1.0  082(0.44-152) 076 (0.42-1.40)  1.26 (0.71-2.25) 0.1

HR indicates hazard ratio.

*Adjusted for age, total cholesterol, high-density lipoprotein cholesterol, systolic blood pressure, use of blood pressure-lowering
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drugs, current smoking, prevalent diabetes, and coronary heart disease.

1P<0.05.
$P<0.01.
§P<0.001.
91P<0.0001.

ated with age and hypertension. Age-related arterial stiffness and
hypertension increase the shear forces acting on the vessel
surface, causing hyperplasia of the smooth muscles in the media
layer. Increased IMT therefore may not necessarily reflect the
atherosclerotic process.!” Although many ischemic strokes are
caused by hypertensive small vessel disease, a substantial
proportion is caused by atherosclerosis in precerebral or intra-
cerebral large and medium arteries. Plaque growth occurs
longitudinally along the carotid axis of flow at a rate >2-times
faster than it thickens,'® which may make TPA relatively more
sensitive as a measure of atherosclerosis. The Mannheim con-
sensus recommends that IMT should be measured in segments
without plaque'!; thus, the most advanced atherosclerotic lesions
will not be included in the IMT measurements. Atherosclerotic
plaques occur predominantly at sites of nonlaminar turbulent
flow in the carotid artery typically in the bifurcation and the
proximal internal segment. Because high-precision IMT mea-
surements are more easily obtained in segments in the FW of the
distal part of the CCA, many researchers prefer to measure IMT
in this arterial segment, but this approach will not capture
atherosclerotic manifestations downstream in the artery. In the
present study, IMT measured solely in the FW of the distal CCA
did not predict stroke, whereas measurements that included the
carotid bifurcation were associated with stroke in women. The
inclusion of plaques in the IMT measurements probably ac-
counts for the differential effect on stroke risk for the CCA-FW-
IMT and the average IMT of measurements in all 3 segments. In
our population, the plaque prevalence in the CCA-FW was only
3% compared to 36% in the FW of the bulb.

We found significant associations between IMT and stroke
in women, but not in men. Stronger association between
carotid atherosclerosis and MI has been shown previously,*
but information on sex differences with regard to the associ-
ation between IMT and stroke risk is scarce and should be
further investigated in prospective studies.

The risk estimates for TPA were lower in our study than in
a previous clinical study of patients referred to an atheroscle-
rosis prevention clinic.? This is probably explained by the
population-based design of our study, with lower risk factor
levels and less advanced atherosclerosis. The majority of
participants in our study had small plaques, ~5% had carotid
stenosis, and <1% had high-grade stenosis of >70% of the
lumen.'® Rather than a cause of ischemic stroke, TPA can be
regarded as a marker of increased risk.

Adding TPA, IMT or both to risk prediction models did not
increase the predictive value substantially. This is in line with
previous results from the Rotterdam Study on IMT in risk
prediction of MI and stroke.? This indicates that neither IMT
nor TPA is useful as a screening tool in a stroke-free
population-based cohort. However, previous studies found
that plaque measurement can improve stroke risk prediction
in high-risk individuals, and repeated assessments of TPA
have been used to monitor the effect of preventive measures
in patients with known risk factors for cardiovascular dis-
ease.>?! Prati et al?? found that IMT and plaque presence
added little to individual risk prediction by the Framingham
Stroke Risk Score but improved risk prediction in high-risk
subjects. In the Northern Manhattan Study, those in the
highest quartile of plaque thickness and with high Framing-
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ham Risk Score had a 10-year risk of combined vascular
events of 30.7%, whereas the risk was 25% in those with low
Framingham Risk Score and plaque.®

Our study has some weaknesses. Information on ischemic
strokes was collected through linkage to the diagnosis register
at the University Hospital of North Norway and the National
Causes of Death Register at Statistics Norway, which could
have led to underestimation of nonfatal strokes not referred to
the hospital, especially in the elderly. Risk factor changes
during follow-up were not accounted for. We measured TPA
and IMT only in the right carotid artery, whereas measure-
ments on both sides might have been more representative of
the individual’s plaque and IMT status. A previous study
found significantly thicker IMT in the left CCA segment
compared to that of the right, but no differences were found
in IMT in the bulb or internal carotid artery segments or
plaque prevalence between the left and right carotid.?
Strengths of the study are the population-based and longitu-
dinal design, long follow-up time, rigorous case validation,
high participation rate, and few losses to follow-up.

Conclusions
In conclusion, the study results suggest that TPA is a stronger
predictor than IMT for risk of first-ever ischemic stroke.
Measurement of TPA is a noninvasive and not more complex
or time-consuming method than IMT measurement, and it
should be considered when choosing ultrasound methodology
in epidemiological and clinical studies.
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Mnowaab aTepPoOCKNEepPOTUYECKON GNSILLKU B COHHbIX apTepuUsiX U TOJILLMHA KOMIJIEKca
MHTUMaA-MeAUua B NPOrHoO3UpPoBaHUMU NEPBOro ULLIEMUYECKOro UHCYbTa. [lecaTuneTHee
uccnepgoBaHue 6584 MyXX4YUH U }KeHLWUH Tromsg

McTouHuK. E.B. Mathiesen, S.H. Johnsen, T. Wilsgaard, K.H. Bonaa, M.-L. Lachen, I. Njolstad. Carotid plaque
area and intima-media thickness in prediction of first-ever ischemic stroke. A 10-year follow-up of 6584 men
and women: the Tromsg study. Stroke. 2011;42:4:972-978

[ononHuTtenbHas MHGopmauus 4OCTynHa on-line no agpecy: http://stroke.ahajournals.org/cgi/content/full/STROKEAHA.110.589754/DC1.
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Departments of Neurology and Clinical Neurophysiology and Cardiology, University Hospital of North Norway, Tromsg, Norway.

MpeanocbiNKK U Lenb uccnepoBaHUN. lowab aTepoOCKAEPOTUYECKON B/ISLWKM U TONILYMHA KOMIeKca MHTuMma-meana (TUM) sisasotes
M3BECTHLIMMU MPOrHOCTUYECKMMM paKTopaMm pUCKa Pa3BUTHUS UILIEMMYECKOro MHCYbTa, HO MPOrHOCTUYECKasl LEHHOCTb UX OnpeaeeHus
ocTaeTcs npeAgMeToM CropoB M M0 pe3yabTataM UCCIe[0BaHni pa3indaeTcs. Llenb HacTosALwWwero npoAo/bHOro nomnyasiyuoHHOro nceae-
[I0BaHuMA 3aK/t04anach B OLEHKe pUCKa pa3BUTHS ULLIEMUYECKOIO MHCY/IbTa B 3aBMCUMOCTM OT MNJ10WaAn aTepOCKIePOTUYECKON BIALWKN
n TUM coHHo# apTepuun. MeTtoabl. C NOMOLbIO y1bTPa3BYKOBOro o6ciej0BaHMsa N3MePSaN naowalb aTepoCKAepOTUYECKMX BasEK
nTHUM y 3240 my»4nH n 3344 eHwunH B Bo3pacTte oT 25 go 84 neTt, NnpUHABLUMX y4acTUe B UCCAeJOBaHMM COCTOSHMSA 3J0pOBbS Hacene-
HUsA B nepmog c 1994 no 1995 r. Cnyyam pa3BuUTHUSA NepBOro ULEMUYECKOIro MHCYbTa ycTaHaB/IMBa M 0 rocnuTaibHbIM U HaLUMOHabHbIM
peecTpam 3aperMcTpMpoBaHHbIX AUarHo30B, nepuos HabawgeHus npogomxancs o 31 gekabps 2005 r. Pe3ynbraTbl. Muiemndeckuin
UHCynbT pasBuacsa y 7,3% (n=235) myxynH n 4,8% (n=162) xeHwnH. lNpn yBeandyeHnn npeobpa3oBaHHON B KBaApPaTHbIA KOPEHb J10-
waamn 6a5aWKn Ha 1 ctaHgapTHoe oTK/IoHeHue (CO) oTHoweHne pucKoB coctaBuio 1,23 (95% poseputenbHbi uHTepBan [AN] ot 1,09
40 1,38; p=0,0009) y my»xumH n 1,19 (95% AN o1 1,01 go 1,41; p=0,04) y KeHLMH nocae BHECEHUSI NONPaBOK Ha Apyrue ¢aKTopbl pUCKa
pasBUTHS cepaeyHOo-CcoCyANCTbIX 3abosieBaHni. llocie BHeCEHUs] MONPaBOK Ha MHOXKECTBO paKTOpPOB pUCKa, OTHOLWeEHMe waHcoB [OLL]
Ans naowaan 6sWK1 B BEPXHEN KBapTHIN 10 CPAaBHEHUIO C OTCYTCTBMEM 6asLWKKM cocTaBuno 1,73 (95% AN ot 1,19 po 2,52; p=0,004)
y My»x4nH n 1,62 (95% AN ot 1,04 pgo 2,53; p=0,03) y KeHwunH. [Tocie BHeCeHUs NONpaBoOK Ha MHOXeCTBO ¢paKkTopoB pucka OLU mpu
yBenundeHun TUM Ha 1 CO coctaBuio 1,08 (95% AN ot 0,95 go 1,22; p=0,2) y my»4mH n 1,24 (95% AN ot 1,05 go 1,48; p=0,01) y KeH-
WwumH. Mo pe3ynbTataM MHOro)aKTOPHOro aHaan3a pa3indnii B PUCKe pas3BUTUSI MHCY/bTa B 3@aBUCMMOCTH OT KBapTuau TUM He BbiBUIN.
BbiBoAbl. B HacToswemM nccaeqoBaHnmn oblas naowajb arTepoCKIepOoTUYECKON 6sWKN 6bina 60/1ee YeTKUM NpeaMKTOPOM pa3BUTUS
nepBOro UWeMn4eCcKoro nHeynota, 4em TUM.

KnioueBble cnoBa: atepocKiepoTnyeckas 6/silika COHHOM apTepuu (carotid plaque), yibTpa3ByKOBO€e UCCAe[0oBaHME COHHbIX apTepuit (carotid

ultrasound), TonwmHa Komniaexkca MHTUMa-meana (intima-media thickness), nwemmdeckui nHcynbT (ischemic stroke)

HeunBa3uBHasi yabTpa3ByKoBasi OIlEeHKa TOJIIIMHBI
komruiekca nHtuma-meaua (TMUM) u nnomanu atepo-
CKJIEpOTUYECKUX OJIIIEeK NMUPOKO MPUMEHSETCS s
OLIEHKM BBIPAXXEHHOCTHU aTepockiieposa. Takoii cnocod
00cieIoBaHUS TTOAXOMUT JAJIsI KPYITHBIX TOMYJISIIUOH-
HBIX MCCJIeIOBAaHUM, a TaKXe IJIss UHTEPBEHIIMOHHBIX
UCCJIeOBaHUM, B KOTOPBIX MapKepbl aTepocKjeposa
UCIIOJIB3YIOT B KAUY€CTBE CYPPOTraTHbhIX KOHEYHbBIX TOUEK
IIJIS1 CEPAEYHO-COCYAUCTHIX 3a00JIeBaHUI. DTOT MOAXO.,
OCHOBaH Ha CMOCOOHOCTM 3THUX MapKepoB MPOrHO3U-
poBaTh pa3BUTHUE CEPAECYHO-COCYIUCTHIX 3a00JieBaHUI
B Oynyumiem.

THWM u obmias miromanb aTepOoCKIJIePOTHYSCKOM OIS~
ku (OI1b) accounupoBaHbI ¢ pUCKOM Pa3BUTHUS UIIEMU-
YeCcKOro MHCyJbTa M MH(papkTa Muokapaa [1—6]. Xors
9TU TIOoKa3aTeau KOoppeaupyloT mexay coboit, TUM
n OIIb, BeposiTHO, OTpaxaloT pa3IMYHBIE OMOIOTH-
YecKMe acIeKTbl M 3Tallbl Pa3BUTHUSI aTEPOCKJIepo3a.
Cas3u Mexay (dhakTopamMu PUCKa pa3BUTHUST CEPIEYHO-
cocynucThix 3aboneBanuii 1 TUM, TUM B pa3nuyHbIX
CerMeHTax COCY/IOB U XapaKTepUCTUKaMM O IeK OTIU-
YaloTCs, PABHO KaK M acCOLMAllUU MEXAY Pa3IuuyHbIMU
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Anpec ans KoppecnonaeHuuu: Ellisiv Bogeberg Mathiesen, Department of
Clinical Medicine, Faculty of Health Sciences, University of Tromse, N-9037
Tromsga, Norway.

E-mail: ellisiv.mathiesen@uit.no

VJIBTPa3BYKOBBIMU JaHHBIMU M HaJUYUEM 3a00JIeBaHUS
ceplIeuyHo-cocyaucToil cucteMbl [7]. B To BpemMs kak
OJISIIIKU SIBJSIIOTCSI IPOSIBJIEHUEM aTepocKJiiepo3a, TUM
MOXXHO OLIEHUTh B OTCYTCTBUM 3TUX JIOKAJbHBIX MATO-
jorndyeckux usmeHeHuii. TMUM cuuTaoT HempepbIBHOM
MepeMEeHHOM, YTO MOXET OBITh MPEMMYIIECTBOM ITPHU
MPOBEIEHUN aHAJNU30B, B KOTOPBIX OJISIIKY OIICHUBAIOT
KaK KaTeropuajbHYyIO TepeMeHHYI0 (HaJauuue/OTCyTC-
TBUE). AJBTEPHATUBHBIM TOJIXOIOM SIBJISIETCS U3Mepe-
Hue OIlB kak cyMMBI TIOLIANEH BCex OJISIIeK B OJHOM
u 6osee cermeHTax aprepuu. CyliecTByeT MHEHME, YTO
OIlb saBnseTcs Gosiee YyBCTBUTENbHBIMU U OoJiee per-
pPE3eHTAaTUBHBIM MOKa3aTesieM TSKEeCTH aTepoCKJIepo3a,
yem TUM [8].

XOTsl B HECKOJIBKUX KPYITHOMACIITAOHBIX TOMYJISIIIN-
OHHBIX MCCIeAOBaHUAX TpoBonuiu usmepenue TUM
U 4Yucia W/WJIW TOJIIMHBI OJSIIIEK, HCCaeq0BaHue
Tromsg, HAcKOJbKO HaM WM3BECTHO, SIBJISIETCS €IMHC-
TBEHHBIM MOMYJSIIIMOHHBIM UCCIIeTOBAaHUEM, B KOTOPOM
ogHoBpeMeHHO mpoBoauiau usMmepenue OIIb u THUM.
B cBsi3u ¢ 3TUM HcclieoBaHUE TTO3BOJISIET OLEHUTD BJIU-
sSIHME NBYX MapKepoB aTepockijepo3a Ha PUCK Pa3BUTUS
WHCYJIbTa Y OOMHUX U TeXx Xe aul. Lenb uccienoBaHust
3aKJjmpoyallach B OILIEHKE MPOTHOCTUYECKON IEHHOCTHU
omnpeneneHus OIlb m TUM B oTHomeHMU pucka pas-
BUTHUS TIEPBOTO MHCYJbTa MO pe3ynbrataM 10-1eTHero
nepuoaa HabJIOAeHUI.
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MATONEHE3 U AUATHOCTUKA

B MATEPUAJ1Ibl U METOAbI

BblBOPKA UCCJIEAOBAHUSA

CyObeKkTaMu MCCIIeOBAaHUS CTaIu WA, TTPUHSIBIIUE
ydyacTue B YJbTPa3BYKOBOM CKPMHMHIE COHHOI apre-
PUM B YETHIPEXITAITHOM UCCIeA0BaHUM Tromso B repuos
¢ 1994 1o 1995 r. Ha mepBoHauyajabHOe OOC/IeIOBaHUE
MPUTJACHIN BCEX KMUTeJeil Topoa B Bo3pacTe oT 25 JieT
u crtapiie. Ha BTopoe obcnenoBaHue MPUTIACHIN BCEX
MY>KUYHMH B BO3pacTe OT 55 10 74 JeT, XKeHIIMH B BO3pacTe
ot 50 no 74 net, a Takxe 5—10% nuil U3 APYrUx CPyIII
B BO3pacTe OT 25 JieT U cTaplile; BTopoe obcienoBaHue
ponut 7965 (76%) denoBek. YIBTpa3ByKOBOE HCCIIE-
noaHue (Y3W) mpaBoii COHHOI apTepuu BBITIOJHUIIN
BO BpeMsl BToporo Busuta 6727 nuuam. McciegoBaHue
OBLIIO TIPOBEIECHO COTPYIHUKAMMU YHUBepcuTeTa Tromse
B coTpynHuuecTBe ¢ HammoHanbHOI cayk00il CKpu-
HUHTa MMHUCTEPCTBA 3ApaBooxpaHeHus. UccienoBaHue
ObLJIO OMOOPEHO JIOKAaJbHBIM KOMMTETOM MO 3TUKE
MEIUIIMHCKUX MCCIIeIOBAHUM, OTAEIOM KOHTPOJISI HaH-
HBIX 1 HOpBEXCKHUM AMPEKTOpPaTOM 3IpaBOOXpaHEHMUS.
IManmeHTOB, He MABIIMX COIJIACUS HA yyacTue B UCCie-
noBaHuu (n=40), U nul, KOTOpble He OblIu oduU-
aJIbHO 3aperucTPUPOBAaHbI KaK XUTeJu ropoga Tromse
Ha MOMEHT 3a4MCIIEHUs B UccliefoBaHue (n=6), a TaKke
JIIO/Ieil C UIIeMUYECKUM MHCYJIBTOM B aHaMHe3e (n=97)
UCKJIIOUMJIM. 3a ocTaBIMMHUCS 6584 nuuaMu Beau
HaOJIIOleHNe CO OHSI YJIbTPa3BYKOBOTO OOCIIeIOBaHUS
no 31 mekabps 2005 r. ¥ perucTpupoBaJu clydyau pas-
BUTHUS UILEMUYECKOro UHCyabTa. CpeaHsisi MPOmOIKU-
TEeIbHOCTh TMepuona HabJioaeHus cocTaBuia 9,6 roma
(menuana 10,8 roma). Bce yuacTHUKM najiu MUCbMEHHOE
nHGOPMUPOBAHHOE COTJIacHe.

OLLEHKA COCTOSIHUSI COHHOM APTEPUM
MO PE3YJ/IbTATAM YJ/IbTPA3BYKOBOIO
OBCJ/IEAOBAHUA

JanHble 06 ocobeHHOCTSIX MeTonuku Y3U u Bocnpo-
M3BOAMMOCTU MeTolIa OBIIM OMyOJMKOBaHHBI paHee [9,
10]. Yaprpa3ByKoBoe ucciiemoBanue B B-pexxume ¢ BbIcoO-
KUM pa3pelieHueM MPOBOIMIH C IIOMOIIIBIO AYTIJIEKCHOTO
ckaHepa (Acuson XP10 128; ARTupgraded), ocHaiieH-
Horo 7,5-MI'll yabTpa3ByKOBBIM JIMHEHHBIM AAaTUMKOM.
CkaHupoBanu najibH10 cTeHKY (J1C), 01UXKHIO0 CTeH-
Ky (BC) npaBoii o61ieit connoit aprepuu (OCA), oudyp-
Kamnuio (JTYKOBMILY) M BHYTPEHHIOIO COHHYIO apTepuio
(6 yuacTkoB) Ha nipeaMeT Haianuus 6asiek. Kpurepuem
Hajauuus OJSIIKU ObIJIO0 OOHapyXeHHe JOKaJbHOIrO
BBIMISTYMBAHUSI CTEHKU B IPOCBET COCY/Ia C €€ YTONIIEeHHU-
eM 0oJiee ueM Ha 50% 1o cpaBHeHMIo ¢ TUM Ha coceqHem
yyacTke. 3anucajiu cTaTu4ecKue n300paxeHus Kaxk 10
OnsmKy 1 oumdpoBanu ¢ moMmonipio Matrox Meteor 11
frame grabber card u mporpaMmmHoro obecnedeHust Matrox
Intellicam v. 2.07 nipu paspemenun 768X576 mukceneii.
Hcnonb3aysi nporpamMmHoe obecneueHue Adobe Photoshop
v. 7.0, BBIOJTHUIIU cleaytomue maru. KoHTypsl Kaxaoi
OJISIIIKKM BBIIEJUJIM C TIOMOIIBIO MHCTPYMEHTa JIacco
U TUIOIAAb OJISIIIKYA PacCYMTAIU IO YUCTY THUKCETe.
IIpwu pa3pelieHn, KOTOPOE UCIIOIb30BaTN B HACTOSIIIIEM
HUCCIEeTOBAaHUM, IJIOIIAaAb ONSIIKHK, paBHas 167 NHK-

censiM, cooTBeTcTBoBaia 1 mMMm2. [Tlpu Hanuuuu Gojee
onHoii onsiiiku, OITB paccunTanu kak cymmy Tuiomaaei
Bcex Omsmek. [IpoBesu aBTOMaTU3UPOBAHHOE M3Mepe-
nue TUM na AC OCA (OCA-AC-THUM), Ha OGaukHel
crenke OCA u Ha JIC nykoBuusl [10]. U3mepenuss TUM
npoBoAMJu Ha 10-MM cermMeHTax, M ISl KaxXXIoi Joka-
au3anuu paccuutanu cpenHiolo THUM 1o pesynbratam
ee M3MepeHUs Ha 3 TIpeBapuTeIbHO BHIOPAHHBIX M300-
paxeHusx. Eciu BBISBISIN OJNSAIIKU B ONMPEICICHHBIX,
MPENCTaBISIONMMX MHTEpPEC ydacTKaX, MX yYUTBIBAJIU
npu pacyete TUM. B cooTBeTCTBUM C peKOMEH AL USIMU
KOHceHcyca MaHreliMm, B JOMOJHEHUE K YCPemHEHHOM
THUM, usmepeHHoit Ha Bcex 3 yyactkax (cpenHsist TUM),
B aHaJim3ax ucrnojb3oBaiu OCA-AC-TUM [11].

GOAKTOPbI PUCKA PA3BUTUA CEPAEYHO-COCYAUCTDLIX
3ABOJIEBAHUM

JaHHble 0 (haKTopax pUcKa pa3BUTHUS CEPAELUYHO-COCY-
NUCTBIX 3200JIeBAaHUI B Hayaje UcciaeloBaHus codbupa-
JIM TIpU TIpOBeNeHUU (U3MKAJIBbHOTO 00CIenoBaHMUSI,
U3yYeHUM aHaJM30B KPOBM HATOIIAK W 3aroJIHEHUU
pa3paboTaHHBIX HAMU aHKET. YPOBEHb apTepUaJIbHOTO
naBjaeHus (AJl) perucTpupoBajau ¢ IIOMOIIbIO aBTOMa-
Tuueckoro ycrpoiicrsa (Dinamap Vital Signs Monitor
1846) oGyueHHBIe MencecTphl. Ilocie 2-MHHYTHOTO
OTAbIXa B MOJOXEHUU CUAsl 3 pa3a U3MepPsIu YPOBEHbD
AJl ¢ I-MUHYTHBIM WHTepBajioM. B aHanuze ucrnosb-
30BaJIM CpellHee 3HAYeHHMe MEXIY NBYMS MOCIeTHUMU
MoKazaTesIMU. YPOBEHb 00IIIero XoJecTepruHa HaTOILIaK
aHaJM3UPOBAJIU C MOMONIbI0O (hepMEHTATUBHBIX KOJIO-
pumetpuueckux metonoB (CHOD-PAP, Boehringer-
Mannheim). CopepxaHue XoJecTepUHa JIMIIOMPOTEU-
HOB BBICOKOI TIJIOTHOCTH B CHIBOPOTKE KPOBU OIpele-
JISUTW TIOCTIe MPEUUMUTAIIUY JTUTIONIPOTENHOB HU3KOM
IJIOTHOCTU TION NEUCTBUEM TemapuHa U XJOPUCTOTO
MapraHiua. YpOBeHb JUIMIOB OMPEneasan IBaXIbl
¢ uHTepBajoM oT 4 1o 12 Henenb, a B aHAJIM3€E UCIOJIb-
30Baju cpeaHue 3HaueHus. MHdopmalmio o craryce
KYPEHU S, HAJIUYUU TSXKEJIOro caxapHoro nuabera, cTe-
HOKapaWu, HaJIWYUS B aHaMHe3e WH(apKTa MUoKapaa
(MUM), ncnonb3oBaHUSI TUIOTEH3UBHBIX IIpeIapaToB
MOJYYUJIY TPU aHaJIM3e aHKETHBIX TaHHBIX. KpuTeprem
HaJn4uus uiemuyeckoit 6onesnu cepaua (MBC) 6bam
MM B aHaMHe3e U/WJIM TSKeEJ0e TeUYEHUE CTEHOKap-
nuu. Kpurepruem Hanu4us caxapHoro guabeTta cuuTaiu
yKa3zaHue Ha 3aboJieBaHWe caXapHBbIM TUA0ETOM U/WJIN
peryJyisipHoe MCIOJIb30BaHUEe MHCYJIMHA WU TIepopaib-
HBbIX aHTUAMA0ETUYECKUX TTpernapaToB.

OMPEAENEHUE U YCTAHOB/IEHUE KOHEYHbIX TOYEK
HanuonanbHblil 11-3HaYHBINA UACHTUGDUKALIMOHHBIT
HOMEp, MPUCBOEHHBIN KaXXJIOMY XUTENIIO, TO3BOJMI
YCTAaHOBUTH CBSI3b MEXK 1Y HAIIMOHATBHBIM U PeTHOHAJb-
HBIM peecTpaMy JAMAarHO30B U OOecreyus MoJydyeHue
MOJIHOM MH(OPMALIMU O COCTOSTHUU 3I0POBbSI MallMeHTa
B MIEPUOJ MOCIEAYIOIIMX HAOTIOACHUI U O MoKa3aTeasix
cMmepTHOCTH. JlaHHBIE 00 McXoae B BUAEC Pa3BUTH S UIIIe-
MUYECKOTO MHCYJIbTA MOJYYUIU ITYTeM U3YUeHU S CBI3U
MEXy peecTpOM JMarHO30B B YHUBEPCUTETCKOM K-
Huke CeBepHoii HopBeruu (Bkitodasi [MarHo3sl aMOyia-
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TOPHBIX MAIIMEHTOB), KOTOPAs SIBJSICTCS eAMHCTBEHHOM
KJIVMHUKOW B pernuoHe, a Takxke HalMoHanbHBIM peec-
TpOM MpUYUH cMepTH CTaTUCTHYECKOTO YITpaBICHUS
Hopseruu. O1ieHKy ToCnUTaaIbHbIX M1 BHETOCTIUTAJbHBIX
BMEepBbIe PA3BUBIIUXCS MIIEMUYECKUX MHCYJIBTOB MPO-
BOJMJ HE3aBUCUMBIII KOMMTET MO KOHEYHBIM TOYKaM
Ha OCHOBE NAaHHBIX CTALIMOHAPHBIX M aMOyJaTOPHBIX
KapT TAIWEeHTOB, MaHHBIX O pPe3yJbTaTaX BCKPBITHUS,
a TaKXXe CBUICTEJIbCTB O cMepTU. Bepudukamnuio uiie-
MUYECKUX MHCYJIBTOB MTPOBOAMIIM IO TTOAPOOHOMY TIPO-
TOKOJIY B COOTBETCTBUM C YCTAHOBJIEHHBIMU JUATrHOCTH-
yecKUMU KputepusaMmu. Kaxablil ciyyvaii paccMatpuBa-
I oTAeNbHO. MIeMuyecKnii MHCYJIBT AUarHOCTUPOBA-
1, corjiacHo orpenesenno BO3 [12], ToibKo B ciryyae,
ecaun 1o pe3yabratam KT ninu MPT nckiarogyanu BHyTpU-
MO3TOBO€ KpOBOU3IUsIHUE. JINII, KOTOpble CKOHYAJIHNCh
WM OMUTpUpOBaIU M3 Tromse, BBISBISIN B peecTpe
HaceneHuss Hopseruu. IIpomaosXuTeabHOCTh MEPUO-
a HaOJIOACHUI YCTAHOBUJIM OT MOMEHTA MPOBEACHUS
obcnenoBaHust B 1994—1995 rr. no 31 mexadbpst 2005 1.
WIN 10 Pa3BUTHUS TIEPBOTO HIIEMUYECKOTO WHCYJIbTA.
IMoaBepranuce 1eH3ype NaHHBIE O aTe 3aperucTpupo-
BaHHOM SMUTpAlMU WJIU CMEPTU OT IPYTUX MPUUYMH,
OTJIMYHBIX OT BMEpPBbIe PA3BUBLIETOCS MIIEMUYECKOTO
WHCYJIbTA.

CTATUCTUYECKUI AHANIU3

XapaKTepUCTUKKM BBIOOPKUW MCCIEIOBAHUS TIPENCTaB-
JIeHBI B BuAe cpenHero 3HaueHus (C3) uim OTHOCUTEIb-
HBIX BeJIMUMH (IIPOLEHTOB). Paznuyus mexny rpynnamMmu
OLICHUBAJIM C TOMOIIbI0 f-Kputepusi CTblomeHTa st
HETNPEPBIBHBIX MEPEMEHHBIX M KPUTEPUs] XU-KBajapaT
IMupcoHa nyist KareropuaabHBIX IEPEMEHHBIX. 3HAYEHU ST
OIlb Bo3BOAMAM B KBaApaTHBIA KOPEHb IJIS IIPUOJIH-
JKEHUS K HOpPMaJbHOMY pacripeiesieHuo. Beraucaunm
kBaptuau THWUM u OIIb, cBsi3aHHBIE C BO3pPacTOM,
U paccuuTalu BEPOSTHOCTb Pa3BUTHUS UIllEeMUYEC-
KUX OCJIOXHEHUI B COOTBETCTBUM C IMOKa3aTeIsIMU
naomanu Oonsiimku v TUM. CpaBHuUBanu puck pas-
BUTHUS TIEPBOTO WHCYJbTAa C IOMOIIBIO TabOIUIl CMep-

THOCTA TIO TIOKOJIEHMSIM M aHaju3a BbIXXMBAeMOCTH
no Kannany-Maiiepy ¢ yuetom TUM u OIlb B kauecTBe
HeTIPEePBIBHBIX TIEPEMEHHBIX U B 3aBUCMMOCTH OT KBap-
tunn TUM u nnomanu Oasimek. Moaenu mpomop-
LIMOHAJIbHO perpeccuu puckoB Kokca mo Bo3pacTt-
HBIM TPYMIaM KUCMHOJb30BAIN ISl OLIEHKM OTHOLIEHUS
maHcoB (OL) pa3BUTUS MIIEMMYECKOTO WHCYJIbTa C
95% O W B 3aBUCUMOCTY OT JaHHBIX ¥Y3U n Hatuuus npy-
rux (HakToOpoB pHCKa Pa3BUTHUS CEPIEIHO-COCYTUCTBIX
3a00JIeBaHUIi TI0 TIOATPYMIIaM B 3aBUCMMOCTHU OT ITOJa.
B ananuzax HuxHIo KBaptuiab THMUM paccmarpuBaiu
B KauecTBe pedepeHCHOro 3HauyeHWsl, B TO BpeMsl Kak
Mpu aHaJiM3e TUIoIAaAu OJISIIKU B KauyecTBe pedepeH-
CHO# TpyTMbl UCIOJAb30BaJIM JTaHHBIX TPYTbI JUIL 0€3
aTepPOCKIEPOTUIECKUX Osinek. CBA3b MEXIY IT0JIOM
U 1iomanbo Onasimiek u nojiomMm u TUM ouenHuBanum
MyTeM BKJIIOUEHMUS YCAOBUSI BEKTOPHOTO MPOU3BEIEHUS
9TUX MEPEeMEHHBIX B OTACJbHbIE MOJAEAU C BHECEHHEM
MOMpPaBOK Ha BO3pacT U I0J, U B MOJIEJIM C BHECEHUEM
nornpaBok Ha Bce dakTopsl. [IpeanonoxeHue o nmpomnop-
IIMOHAJILHOM PHCKE OIlEHMBAJIU C TTOMOIIBIO Tpadudec-
Koro ucciaenoBaHus log (-log) KpUBBIX BBHIXKMBA€MOCTH.
st mpoBeneH s JIOTUCTUYECKOTO PErpeCCMOHHOI0 aHa-
JIN3a OCTPOUIU paboune XxapaKTepUCTUUECKUE KPUBBIE
U paccuMTalu MJollanb Moj padoueil xapakTepucTuiec-
KO KpPUBOW B MOMAEJIX C YYETOM BO3pacTa, COIepxKa-
HUs OOIIEero XoJieCTepuHa, XOJIeCTepUHA JIMITONPOTE-
HOB BBICOKOI TJIOTHOCTH, YPOBHS cUcToJndeckoro AJl,
HCTOJIb30BaHM S TUTIOTEH3MBHBIX ITpernapaToB, aHaAMHeC-
TUYECKUX JaHHBIX O KYPEHUU B HacCToOsIIee Bpems,
Tsixesoro caxapHoro auadera u MBC u ¢ nobaBieHnem
OIlb, TUM wunu oboux mokaszareyeii. Mcnonb3zoBanu
ImakeT mporpaMmHoro obecmeueHuss SAS (SAS v. 9.1).
JByxcTopoHHue 3HadeHus1 p<0,05 cumrTanm CTaTUCTH-
YeCKU 3HAUYMMBIMH.

B PE3YJIbTATbI

TUM wusmepunu y 3223 myxuuH u 3313 XeHIIUH
(tabnuna 1). ATepockiaepoTudyeckue OJSIIKKA B COH-

Ta6nuua 1. McxogHble 3Ha4eHMs GaKTopOoB prUCKa* y My YUH U KEHLMH: nceaegoBaHme Tromso

daKTopbl pUCKa

My4uHbl (n=3240)

3HayeHue p Npu OouUEeHKe pasnuyni

HeHwuHbl (1=3344)
B 3aBWCUMOCTH OT nona

Bospacr, roabl 59,6 (10,0)
YnbTpa3ByKOBbIE NPU3HAKK aTepocKiepo3a

Hanuyue 6naLWKK, n (%) 1726 (53,3)
nnouwanb GAALWKK, MM? ** 4,18 (2,42)
cpeaHss ToNWMHa KOMNAeKca HTUMa-meaua, MM 0,894 (0,199)
CopeprkaHue obLiero xonectepuHa, MMosb/n 6,54 (1,17)
ﬁaﬂiﬁjﬁme NIMMNONPOTEMHOB BbICOKOK NAOTHOCTH, 1,38 (0,38)
ZZZ?:::;MJ;OE:_q(?KOFO apTepuanbHoro 144.8 (20,3)
KypeHue B HacToswee Bpems, n (%) 1121 (34,6)
NwemunyecKkasn 6onesHb cepaua, n (%) 492 (15,2)
CaxapHblit gnabet, n (%) 103(3,2)
Mcnonb3oBaHue rmnoTeH3MBHbIX NpenapaTos, n (%) 420 (13,0)

60,7 (10,3) <0,0001
1521 (45,5) <0,0001
3,68(2,01) <0,0001
0,830 (0,173) <0,0001
6,91 (1,30) <0,0001
1,66 (0,42) <0,0001
1451 (24,3) <0,0001
1039 (31,1) 0,002
294 (8,8) <0,0001
109 (3,3) H3
445 (13,3) H3

Mpumeyanune. H3 — He3HayMMo. * — cTaHAapTHOe OTKIOHeHUe (CO) unu OTHOCUTEsIbHOE 3HadYeHue (%); ** — meanaHa (MexXKBapTU/IbHbIN pa3max). Jiuy 6e3

aTepoCKIePOTUYECKUX BAALLIEK UCKIIOYMIN M3 UCCAEA0BAHUS.
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MATONEHE3 U AUATHOCTUKA

HoOUM apTepuu oOHapyxkuiu y 1726 (53%) MyxkuuH
n 1521 (46%) xeHmuH. M3-3a TEXHUYECKUX CIOXK-
HOCTeH, MJIoIanab OJSIIKKM He YIaJIoCh U3MEPUTh Yy 15
MYX4YuH U 11 XeHIUH. ¥ MyX4YMH IO CPaBHEHUIO
c xxeHmurHamu OIlb u TonumKMHa KOMIIJIeKca MHTUMa-
Menua ObLIM 6oJiblile. 3a mepuoa HabJI0AeH U 3aperuc-
TPUPOBaAJM pa3BUTHE MepBoro mHcyabta y 235 (7,3%)
MYX4YuH U 162 (4,8%) xeHmuH. O61Iast BEepOSITHOCTD
pa3BuUTHS HIneMudeckoro mHcyiabra Ha 1000 gemo-
BeKo-j1eT cocraBuya 6,3. 1o pesynbratam omHOdaK-
TOPHOTO aHajM3a M aHaJiu3a ¢ BHECEHUEM IOMpPaBOK
Ha BO3pacT, PUCK Pa3BUTUS MIIEMUUYECKOTO MHCYJIbTa
OBbLJI aCCOLIMUPOBAH C YJIbTPa3BYKOBBIMU MPU3HAKAMU
aTepocKJiepo3a, BO3pacTOM, YPOBHEM CHCTOJIMYECKO-
ro AJl, uMcmosb30BaHUEM TUIOTCH3WBHOW MenuKa-
MEHTO3HOW Tepamnuu, TSXKEJIbIM CaXapHbIM ITHabeToM
u UBC (tabauua 2, puc. 1 u 2). ConepxxaHue o0Ilero
XOJIeCTepUHA U CTAaTyC KypeHMs B HAcCTosIiee BpeMms
OBLJIM aCCOLIMMPOBAHBI C Pa3BUTHUEM HIIEMHYECKOIO
WHCYJIbTa TOJIBKO Yy MYKUUWH, B TO BpeMs KaK YPOBEHb
XOJIeCTepUHA W JIMTMIOTIPOTEMHOB BBICOKOU TJIOTHOCTHU
He OBbIJ acCOIMMPOBAH C pa3BUTHEM WHCYJIbTA y JIWIL
oboero nosa (trabauua 2).

OI1b 6blyia B 3HAUMTEIbHOM CTENEHU aCCOLIMUPOBa-
Ha ¢ pa3BUTHEM MIIEMUYECKOI0 MHCYJIbTAa B MOJEISIX
C BHECEHMEM TIONMPaBOK Ha BO3PacT U B MHOTO(aKTOp-
HBIX MOJIEJISIX C BHECEHUEM MOTIpaBOK Ha BO3PacT, yPo-
BEHb OOIIIeTO X0JecTepuHa, X0JeCTepUHA JTUITOTIPOTE-
WHOB BBICOKOW TJIOTHOCTHU, YPOBEHb CUCTOJIMNYECKOTO
AJl, ucrioib30BaHMe TMIIOTEH3UBHBIX ITpeIapaToB, CTa-
TyC KYpPEHMU S B HACTOSIIIee BpeMsI, TSIKeIbli caxapHbI i
nuadet u UBC. CkoppektupoBanHoe OIl, o pe3ynib-
TaTaM MHOTO(MAKTOPHBIX aHAaJW30B, NMPU yBeJIHYe-
HUU IIpeoOpa3oBaHHOM B KBaapaTHBI KopeHb OIlb
Ha 1 cranmaptHoe oTkjaoHeHue (CO) cocrtaBuio 1,23
95% O ot 1,09 mo 1,38; p=0,0009) y MyK4YuH
u 1,19 95% AU ot 1,01 mo 1,41; p=0,04) y XeHIIWH.
ITo pesyabTraTamM MHOTo(aKTOPHBIX aHAJIMU30B, CKOP-
pekTupoBaHHOe oTHomeHeu 1maHcoB (OL) B Bepx-
Heit kBaptuau OIIB cocrasuno 1,73 (95% AU ot 1,19
o 2,52; p=0,002) y myxuun u 1,62 (95% AU ot 1,04

no 2,53; p=0,03) y XXeHIIMH M0 CPaBHEHUIO C JUIIaAMU
0e3 Onsimek (tabauua 3). Cpeau MyX4YMH OTMETH-
JIM 3HAYMMYIO JIMHENHYI0 TEHASHIUIO K TTOBBIIIIEHUIO
pucka pa3BUTHUS HHcylbTa npu yBenuuyeHuu OIIB,
B TO BpeMs KaK y XeHIIMH OHa Oblla MeHee BbhIpakeHa
(tabauua 3).

Ilo pesynbraTaM HECKOPPEKTHUPOBAHHOTO aHaju-
3a M aHallM3a C BHECEHMEM IIONpPaBOK Ha BO3pacT,
cpenasas THM Obplna mOCTOBEpHO acCOLMUpOBaHa
C pa3BUTHEM HIIEMUYECKOTO WMHCYJIbTAa Yy MYXUYUH
U XeHIuH (puc. 2, Tadbauna 4). B MmHOroakTopHbBIX
aHajM3ax ¢ BHECEHUEM IMOIMPaBOK HA MHOXeCTBO (hak-
TopoB Ol npu yBenmuuenuu TUM na 1 CO cocraBu-
o 1,08 (95% AU ot 0,95 no 1,22; p=0,2) y MyX4YUH
u 1,24 95% AN ot 1,05 mo 1,48; p=0,01) y xeH-
muH. He BBISIBUAM 3HAUMMBIX TEHACHIMI K TOBBI-
IEeHUI0 pucka pPa3BUTHUS HWHCYJIbTa B 3aBUCHUMOC-
TU OT KBapTuiaum cpeaHero 3HaueHus THUM. Mexny
OCA-IC-TUM u pa3BUTHEM UILIEMUYECKOTO MHCYJIbTA
TaKXe He BBISIBUJIM 3HAYMMBIX HE3aBUCHMBIX acCO-
nuanuii. Korma cpenniooro TUM u OIlb Bkimoun-
11 B MHorogakTopHbie momenu, Ol mpu yBemnuue-
Huu OIIb Ha 1 CO cocraBuno 1,18 (95% AU ot 1,06
no 1,32) y myxxumu u 1,10 (95% AU ot 0,93 mo 1,30)
y xeHmuH. [lpu yBenuuenuu cpemHeit THUM Ha 1
CO Ol cocrtaBuno 0,95 (95% AU ot 0,81 mo 1,0)
ymyxuuH u 1,17 (95% AW ot 0,97 no 1,42) y KeHIIUH.
TeM He MeHee pe3yabTaThl CIAeAyeT WHTEPIPETUPO-
BaTh C OCTOPOXHOCTBIO M3-3a OTHOCUTEIbHO BBICOKOM
koppensuun Mexay OIIb u cpenneit TUM (r=0,60,
»<0,001).

AHanu3 TmponopLMOHalbHbIX puckoB Kokca mpu
YCJIOBUY HAJWYUS 3aBUCUMOCTU MEXY IOJIOM TallM-
eHTa ¥ IIJoIaAblo OMSIIIKKA U Mexay moiaoM u TUM
WUCIOJb30BAJM NI TPOBEPKH, SBIASETCS JU IO
3(pheKTUBHBIM MOIUGUKATOPOM CBSI3M MEXJy are-
POCKJIEPO30M COHHBIX apTepuil U PHUCKOM pa3BUTHS
WIIEeMUUYECKOTo MHCYyJbTa. DPGeKT B3auMOAeUCTBUS
IUTST TIJIOMIAMU OJISIIKY He ObIT 3HAYMMBIM B MOJIEJISTX
C BHECEHMEM IIOIIPaBOK Ha moJ 1 Bo3dpacT (p=1,0) unu
B MOIEJU C BHECEHHEM IONMpaBOK Ha Bce (haKTOpbI

Ta6nuua 2. OTHOLEHME LWAHCOB* [1S PUCKA Pa3BUTUS MILIEMMYECKOrO MHCY/bTa M0C/e BHECEHMs MOoMpaBoOK Ha BO3PAacT Y MYKYUH

W KEHLUMH: uccaegoBaHne Tromso

daKTopbl pUcKa MyrkumHbl OLU (95% AN)  3HauveHune p  MeHwmHbl O (95% AN)  3HayeHue p
BospacT, roasl 1,09 (1,07-1,10) <0,0001 1,13(1,10-1,16) <0,0001
YnbTpasByKOBble NPU3HaKK aTepocKiepo3a

Hanuyme GnsLWKM 1,69 (1,26-2,26) 0,0005 1,52(1,08-2,12) <0,02
nnowaab GAAWKK, MM? ** 1,37 (1,26-1,54) <0,0001 1,33(1,14-1,56) 0,0004
cpeaHsas ToNLMHA KOMMIeKca UHTUMa-Meara, MM 1,23(1,10-1,38) 0,0003 1,39(1,18-1,63) <0,0001
CopeprraHue obLiero xonectepuHa, MMosnb/n 1,15 (1,00-1,33) 0,05 0,97 (0,82-1,14) H3
CopepraHue NMnonpoTeEUHOB BbICOKOM MIIOTHOCTU, MMOSb/ N 0,90 (0,78-1,04) H3 0,86 (0,73-1,01) H3
YpoBEHb CUCTONMYECKOTO apTePHUasbHOrO JaBNEHUS, MM PT. CT. 1,02 (1,01-1,03) <0,0001 1,02 (1,01-1,02) <0,0001
Mcnonb3oBaHWe rMnoTeH3nBHbLIX NpenapaTos 1,55(1,13-2,12) 0,007 1,66 (1,17-2,36) 0,005
KypeHue B HacToslee Bpems 1,33(1,01-1,73) 0,04 1,36 (0,96-1,92) H3
Nwemunyeckasn 6one3Hb cepaua 2,00 (1,50-2,66) <0,0001 1,50 (1,00-2,79) 0,05
CaxapHblii fra6et 2,32(1,41-3,81) 0,0009 3,10 (1,91-5,04) <0,0001

Mpumeuanue. Ol — oTHowWweHHe WaHcoB, H3 — He3Hauynumo. * — Ans yBenM4eHns HernpepbiBHbIX nepemMeHHbIX Ha 1 CO mnn cpaBHEeHUs Hain4yms u oTCyTCTBUSA
KaTeropuasbHbiX NepemMeHHbIx; ** — ans ysenmyernns Ha 1 CO TpaHcOpMUPOBaHHON B KBaApaTHbIN KOPEeHb nepemMeHHOM.
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PucyHoK 1. KpuBbie KannaHa-Mariepa A/ BepOSTHOCTHU pa3BUTUSI MLLIEMUYECKOIO MHCY/IbTa B TEYEHME nepuroda HabreHNUs B 3aBUCUMOCTH
oT 06Lel naoLaam 6asLeK y Myx)4nH (A) n xeHimnH (b): nccnegosaHne Tromso

(p=0,8). DddexT B3aumoneiicTBust aiast TUM Ob11 3Ha-
YUMBIM TIO pe3yJibTaTaM aHaJIW30B C BHECEHUEM IIOI-
paBok Ha Bo3pacT u 1o (p=0,04), HO He Mo pe3yabTa-
TaM MHorodaktopHoro aHanusa (p=0,2).

B mMonenu ¢ yuyeToMm Bo3pacTa, ComepXaHUs 0OIlIero
XOJIeCTEpUHA, XOJIECTepUHA JUMONPOTEMHOB BbICOKOM
MJOTHOCTU, YPOBHs cuctonnvyeckoro AJl, mcmnonab3o-
BaHUS TUTIOTEH3WBHBIX MpeTapaToB, cTaTyca KypeHUs
B HAcTOsIIIee BpeMs, HaJWYUS TSIXEJIOro caxapHOro
nuabeta u MbC nyomanp non padboyeil xapakKTepuCTH-
yeckoil KpuBoii coctaBuia0,739. [Tnomanb mox padboueit
XapaKTepUCTUUYECKON KPUBON HECYIIECTBEHHO YBEJIU-
yuach npu nodasieHun B moaeab OIlB (riaomanp mom
paboueii xapakTepuctudeckoit kpusoit 0,746), TUM
(rromank mon padodeil XxapaKTepUCTUYESCKOM KPUBOM
0,744) unu oboux nmoxkasareseil (maoianb moa padouei
XapaKTepucTHuueckoil kpunoii 0,747).

B ObCYHAEHUE

B nacrosmem unccnenosanuu OIlb connoli aprepun
OblyIa HE3aBUCUMBIM TIPEIMKTOPOM YBEIWUYEHUS] pUCKa

Pa3BUTUS UIIEMUYECKOTO WHCYJIbTA Y MYXUMH U XKEH-
muH B TeueHue 10 met. TUM Oblia mpeamKTOpOM pas-
BUTHS UIIEMUYECKOTO MHCYJIBTA Y XKEHIIIMH ITPU OLIEHKE,
YUYUTBIBaIOIIEH ycpeaHeHUe cpeaHero 3HadyeHus TUM
Ha JIC, Ha onuxHei cteHke OCA, Ha JIC oudypkauuu.
[Tocne BHeceHUMsI MOMpPaBOK Ha Apyrue (akTopbl prucka
pa3BUTUS cepleuyHO-cocynucToix 3adoneBaHuit OCA-
JAC-THUM He Ob1l1a accCOIMMPOBaHAa C pa3BUTHEM UIIIEMU-
YECKOTO MHCYJIbTA B OYIYIIEM.

B paHee mpoBeneHHBIX MCCIETOBAHUSAX MTPOIEMOHC-
TpupoBaJu paznuuue cBsa3eit Mexay TUM u xapakre-
PUCTHUKAaMU aTEePOCKJICPOTUUYECKUX OJISIIIEeK U KJIWHU-
YEeCKMMMU MPOSIBJICHUSIMU ullleMuu. B uccinenoBaHum
Rotterdam Tonmwmua Onsgmiek Oblja 0ojee YETKUM
npenuktopoMm pasputusi UM, yem TUM |[2]. Panee
Mbl oOHapyxuau, uyto OIIb Onlna Gojiee 3HAUMMBIM
npeauktopom paszputusi UM, yem OCA-IC-TUM [4].
[To pesyabTatramM KJIMHUYECKOTO MCCIEIOBaHUS, 3HA-
yenue OIIb 6oxee 3HaunMmo, yem THUM crocobeTByeT
YMEHBIICHUIO BEPOSITHOCTU Pa3BUTHUSA KIWHUYECKU
sHauumoii UBC [13]. B uccnenoBanuu EVA nHanuaue
onsuiek, a He 3HadueHue TUM OblIO accouMUpPOBAHO
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PucyHoK 2. KpuBbie KannaHa-Mariepa 4151 BepOSTHOCTH pa3BUTHS ULIEMMYECKOIO MHCY/IbTa B TeYEHUE nepuoga Hab1logeHni B 3aBUCUMOCTH
OT KBapTU/IM 3HAYEHMI cpeaHel TONLWMHbI KOMIIeKca MHTUMa-Meana y My»x4uH (A) n xeHiwumH (b): uccnegosaHne Tromso

C pa3BUTHUEM TSIXKEJIOro MmopaxkeHus 0eoro BelecTBa
TOJIOBHOTO MO3ra Ipu 4-JeTHeM Iepuoae HaOnoaeHui
[14]. beino ycranoBiaeHo, uto TUM saBnsercs Golee
YETKMM MPEIUKTOPOM pa3BUTUS UHCYIbTa, yeM UM
[2], 9yTO 0OBsICHMIM OoJiee TECHON CBSI3bIO MEXIY
TUM u aprepuaibHO TUMNepTeH3Uel, a TakXe 3Ha-
YUTENbHON M0JIell UHCYIBTOB, CBSI3aHHBIX C TUTIEPTO-
HUYECKOM MHUKpoaHTuomatueir. OmHaKO B IMOCIEAHEM
MmeTa-aHanause M.W. Lorenz u coaBr. [15] oOHapyXuiu,
4YTO MporHocTuyeckasg neHHoctb TMUM B oTHolIeHUU
pUCKa pa3BUTUSI MHCYJIbTA JIMIIb HEMHOI'O BbIIIE, YeM
B OTHOILIeHUM pucka pa3zputus UM. B apyrux muccie-
NIOBAHUSIX TPOJAEMOHCTPUPOBAIU, YTO XapaKTepuc-
TUKU OJs111eK, TaKUe KakK IMJaolaib, 00beM U 3XOTEeH-
HOCTb SBJISIIOTCS MPEIUKTOPAMU PAa3BUTUS MHCYJIbTA
[3, 13, 16].

Psin daktopoB Moxer o0bsicHuTh, nouyemy OIIb
SIBJISIETCSl OoJiee YETKUM MPEeIUKTOPOM MOBBIIIIEHHOT'O
pucKa pa3BUTHUS UIIEeMUYECKOTO MHCYIbTa, yeM THUM.
B 10 Bpems kak OisIIKa SIBASIETCS OMOJIOTMUYECKHM
MPU3HAKOM aTepOCKJIep03a, OTpaxarliuM cybaHa0Te -

JIMaJIbHOE OTJIOXKEHHUE XOJIeCTepruHa, a TakKXe UHPUIb-
TpalMIo BOCHAJUTEIbHBIMU KJeTKamMu, auddys3Hoe
YTOJIEHNUE CJI0d MHTUMa-Meaua MOXET BO3HUKATh
B pe3ysibTare ACUCTBUSA WM APYTMX MATOrEHETUYECKUX
MEXaHU3MOB. DHIOTEJINAIbHBIN CJION U CYyOIHIOTEIN-
ajbHasi MaTpuiia (BHYTPEHH SIS 00070YKa) COCTABISIOT
Tonbko 20% TUM, a ocranbHble 80% mpencTaBieHbI
IrI1aAKOMBIIIEYHBIMM KJIETKaMU (CpeaHssi 000104Ka).
THUM TtecHO cBsI3aHa ¢ BO3pacTOM U apTepuabHON
runepreH3veii. Bo3pacTHble M3MEHEHUs XKeCTKOcC-
TU CTEHKM apTepuosl U apTepuajibHas TUIEPTEH3US
BBI3BIBAIOT yBEJUUEHUE IMOTIEPEYHOMN CUJIBI, NEHCTBYO-
el Ha COCyM, UYTO MPUBOAUT K TUIEPITTIa3UU TaJKUX
MBIIIIL KOMIUJIeKca MHTUMa-Meaua. CienoBaTeslbHO,
yBeauueHue TUM He o0s3aTesbHO OTpaxkaeT BbIpa-
J)KEHHOCTb aTepoCcKaepoTuyeckoro npoiecca [17]. Xots
MHOTHE MIIEeMUYECKUE WHCYJbThl CBS3aHBI C TUIIEP-
TOHUYECKOU MHUKpOAHTuOIaThuen, MPUYNHOU pa3Bu-
TUSI 3HAUYUTEJbHOW 4YaCTW WMHCYJIbTOB SIBJISIETCS aTe-
poCKJIepOo3 3KCTPaMO3TOBBIX MU BHYTPUMO3TOBBIX
KPYIIHBIX M CpeaHUX apTepuil. PocT OIAIIKM BOOJb
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Ta6nuua 3. PUCK pa3BUTUS MLIEMMYECKOrO MHCY/IbTa B 3aBUCUMOCTM OT COCTOSIHUSI aTEPOCKIEPOTUYECKON BASILLKM (OTCYyTCTBUE GASALLIKN
M KBapTWan obLyes naolaam 65LWKM) B COOTBETCTBMM C NOJIOM: UCCae[0BaHUe Tromso

KBapTtvnnu obLwen nnowaan 6nawKkm 3HauyeHue

MapameTpbl OTcyTCcTBME p, NMHeNHas
GrsLKH KeBaptunb 1 Keaptunb 2 KeBaptunb 3 Keaptunb 4 TeHAEHLMS!
MyKYMHbBI
Yucno nuy, n 1514 427 428 428 428
MpofomxuTenbHOCTL Nepuoaa HabnoaeHUw, 14824 2079 3993 3797 3476
4yenoBeKo-neT
Yucno 3aperncTpupoBaHHbIX COOLITUI, N (%) 67 (4,4) 25(5,9) 34 (7,9) 46 (10,7) 61 (14,3) <0,0001
YacToTa pa3BuTUS MHCYNbTa 45 6.1 85 121 175 20,0001
Ha 1000 yenosekKo-net
HeckoppekTtuposaHHoe OLL (95% W) 1,00 1,34(0,85-2,11) 1,87(1,24-2,82)" 2,69(1,85-3,91) 3,96 (2,81-5,59) <0,0001
g”;;zxce”“e” rlonpasorcna sospact 100  1,04(066-165) 1,37(0,90-2,07) 1,89(1,29-276)" 240 (1,67-344)  <0,0001
0
OLU ¢ BHECEHMEM MOMPABOK Ha MHOXECTBO s
daktopos* Ol (95% M) 1,00 1,00(0,63-1,59) 1,18(0,77-1,79) 1,46(0,99-2,15) 1,73(1,19-2,52) 0,002
HeHWwuHbI
Yucno nuu, n 1823 378 378 377 377
MpofOMKUTENBHOCTL Nepuoaa HabnaeHUH, 18400 3701 3671 3567 3387
4yenoBeKo-netT
3aperncTpupoBaHHble co6bITUS, N (%) 54 (3,0) 19 (5,0) 23(6,1) 25 (6,6) 41 (10,9) <0,0001
YacToTa pa3BUTUS UHCYNbTA 29 51 6.3 70 121 <0001
Ha 1000 yenoseKo-net
HeckoppekTtuposarHoe OLU (95% W) 1,00 1,79 (1,06-3,01)" 2,18 (1,34-3,55)F 2,42(1,51-3,90)5 4,26 (2,83-6,37)1 <0,0001
%”;;E;?CGHWM rlonbasor na sospact 100  126(0,74-212) 1,35(0,82-2,21) 145(0,89-2,34) 211(1,38-322)§ 0,001
0

OLL ¢ BHecervew NONPAsok Ha MHOKECTEO 100 121(0,71-208) 1,34(0,82-2,21) 1,30(0,79-2,13) 162(104-253)f 0,06

dakTopos* OLU (95% AN)

NMpumeyanue. OLL — OTHOLEHNE WAHCOB. * — C BHECEHUEM M10MPaBOK Ha BO3PACT, COAePIKaHne 06LIEro XonecTepuHa, MMnonpoTeMHOB BbICOKOH MIOTHOCTH,
YPOBEHbL CUCTOIMYECKOrO apTepnasbHOro 4aBieHus, UCMob30BaHNe TMNOTEH3MBHbIX MPENapaToB, KypPeHUe B HACTOSILEE BPEMS, TSIKEbIN caxapHbii Anabet
n nwemmyeckyto 6one3Hb cepaua t — p<0,05, F — p<0,01, § — p<0,001, T — p<0,0001.

Ta6nuua 4. PUCK pa3BUTUSI MLIEMMYECKOIO MHCYIbTa B 3@aBUCUMOCTHM OT KBapTUIU 3HAYEHMI cpeaHeln TONLWMUHbI KOMITIeKca MHTUMa-Meana
B COOTBETCTBUM C BO3PacToM: uccregoBaHme Tromso

KBapTuav TONWMKHbBI MHTUMa-Meauna 3HayeHue
MapameTpbl p, nuHenHas
KBaptunb 1 KBaptunb 2 KBaptnib 3 KBaptunb 4 TeHaeHLMS
My>K4MHbBI
Yucno nuu, n 808 804 811 800
MpofomKUTENLHOCTL NEpUoaa HabNoAEeHUI, YeNoBEKO-NeT 8060 7764 7355 7011
3aperncTpupoBaHHoOE YUCNO UHCYNbTOB, N (%) 23(2,9) 44 (5,5) 75(9,3) 90 (11,3) <0,0001
YacToTta pa3BuTus uHcynbTa Ha 1000 YenoBeKo-net 2,9 5,7 10,2 12,8 <0,0001
HeckoppektupoBaHHoe OLL (95% [MN) 1,0 2,0 (1,21-3,32)f 3,67 (2,30-5,85)7 4,66 (2,95-7,36)" <0,0001
OLL ¢ BHeceHneM nonpaBoK Ha Bo3pacT (95% M) 1,0 1,29(0,77-2,16) 1,94 (1,18-3,18)" 2,16 (1,31-3,56)" 0,0003
0
ZII;ILI): BHeceHWeM nonpaBoK Ha MHOXeCTBO daKTopos, (95% 10 1,14 (0,68-1,92) 1,49 (0,90-2,46) 1,41 (0,84-2,35) 0.2
HeHWKHbI
Yueno nuu, n 825 830 829 829
MpogomKUTENLHOCTL NEepuoaa HabnoaeHUI, YenoBeKo-neT 8322 8262 8145 7853
3aperncTpupoBaHHOE YUCNO UHCYNbTOB, N (%) 17 (2,1) 28 (3,4) 35(4,2) 80 (90,7) <0,0001
YacTtoTta pa3BuTHa nHCybTa Ha 1000 yenoBeKo-net 2,0 34 4,3 10,2 <0,0001
HeckoppektupoBaHHoe OLL (95% AMN) 1,0 1,67 (0,91-3,04) 2,12(1,19-3,78)f 5,07 (3,00-8,55)1 <0,0001
OLL ¢ BHeceHneM nonpaBoK Ha Bo3pacT (95% M) 1,0 0,88 (0,48-1,62) 0,89 (0,49-1,61) 1,63 (0,93-2,86) 0,008
()
OLL ¢ BHeceHneM nonpaBoK Ha MHOXeCTBO ¢paKTopoB, (95% 10 0,82 (0,44-1,52) 0,76 (0,42-1,40) 1,26 (0,71-2,25) o1

an*

Npumeyanue. Ol — oTHOLIEHME LWAHCOB. * — C BHECEHWEM MOMNPAaBOK Ha BO3PACT, COAepPKaHue 06LUEro XonecTeprHa, MNonpPoTEMHOB BbICOKOH MIOTHOCTH,
YPOBEHbL CUCTOIMYECKOrO apTeprasbHOro AaBieHus, NCMOIb30BaHUEe TMNOTEH3MBHbIX MPEnapaToB, CTaTyC KyPEeHWUsl B HACTOSILLEEe BPEMS, TKEbIN caxapHbii
AnabeT u uwemmyeckyro 6onesHb cepaua. '— p<0,05, T — p<0,01, § — p<0,001, T — p<0,0001.
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OCU KPOBOTOKA B COHHOW apTepuu MPOUCXOIUT OoJiee
yeM B 2 pasa ObicTpee, yeM ee yToJmieHue [18], uto
moxeT caenath OIlb Gonee yyBCTBUTENBHBIM TOKa-
3aTejieM aTepockjaepo3a. MaHrelMCcKuili KOHCEHCYC
pekomenayet uaMepsaTh TUM B cermeHTax 6e3 OJsiiex
[11]; TakuMm oOpa3oM, caMble BbIpakK€HHBIE aTepo-
CKJIEPOTUUYECKUE M3MEHEHUSI He OYyAyT YUYUTHIBAThCS
B uamepenun THUM. ArtepockiaepoTuueckue OJSIIKU
BO3HUKAIOT MPEMMYIIECTBEHHO B MecTaX HeJaMu-
HapHOro, TypOyJeHTHOro KpOBOTOKa B COHHOU apre-
puu, KaK MpaBujo, B OupypKaluuu U IPOKCUMaIbHOM
CerMeHTe BHYTpeHHel cOoHHol apTepuu. [lockoabky
BBICOKOTOUHBIE u3MepeHuss THMM Jerye mpoBOAMTH
B cermeHTax Ha JIC nucrtanbHoit yactu OCA, MHorue
HUCCIea0BaTeN M MpeanoynuTamT uamepsaite TUM B aTom
CerMeHTe apTepuu, HO ITOT TMOIAXOH HE MO3BOJSIET
3a(pukcUpoBaTh aTEPOCKIEPOTUYECKUE MMPOSBICHUS
B HMXEJeXalluX CerMeHTax aprtepuu. B HacTosmem
ucciaenoBanuu TUM, namepernHast tonbko Ha JJC guc-
tasbHOU yactu OCA, He OblIa IPEAUMKTOPOM pPa3BU-
TUSI MHCYJbTa, B TO BpeMs kKak THUM B oudypkauun
COHHOU apTepuu OblJla acCOLIMUPOBaHA C pa3BUTUEM
MHCYJIbTA y XEeHIIMH. BKaoyeHue OJsllIeK B uaMepe-
Hue TUM, BeposiTHO, 00BbsICHSIET U PepeHInaibHOe
BAUSIHUE Ha pucK pa3BuTtus uHcyibra OCA-JIC-TUM
u cpenneit TUM, uamepeHHO# BO BCeX TpeX CeTMEHTaXx.
B monynsuuu Haiiero umccieaoBaHUs paclpocTpa-
HeHHOCTh Ongiiek Ha OCA-JIC cocTtaBuia ToiabKo 3%
1o cpaBHeHUIo ¢ 36% Ha IC 1yKOBUIIHIL.

OOHapy XMW 3HAYUMYIO CcBsI3b Mexny THUM u puc-
KOM pa3BUTHS UHCYJIbTA Y XKCHIIUH B OTJIMYUE OT MYXK-
yuH. PaHee Oblyia mpoaeMOHCTpUpoBaHa Oojiee 3HAYU-
Masi CBSI3b MEXJIY aTepOCKJepO30M COHHBIX apTepuit
n puckoMm pa3Butusga MM [4], HO ZaHHBIX O MOJIOBBIX
pa3nuuyusaX B OTHOIIEHUU cBsI3u Mexay TUM u puc-
KOM pa3BUTU S MHCYJbTa He xBaTaeT. ClenyeT npoBec-
TU JajibHellIee U3yUYeHUe 3TOro BOIpoca B MPOCIEK-
TUBHBIX UCCIIETOBAHUSIX.

B nmanHoM wuccienoBaHUUM ToKasaTelaW puUCKa s
OIlb 6pl1M HUXE, YeM B paHee IIPOBEICHHOM KJINHU-
YEeCKOM MHCCJIeJOBAHUU MMAlMEHTOB, HalpaBJIEHHbIX
B KJIMHUKY [ ONpodUuJIaKTUKHU aTepockiaeposa [3].
BeposTHO, 3T0O 00BsICHSIETCS TONMYASILIMOHHBIM AU3aii-
HOM Halllero uccjiefoBaHus, 6ojiee HU3KUM YPOBHEM
(GaKkTOpPOB pUCcKa U MeHee BbIpaXXEHHBIM aTepOCKJIePO-
30M y HalllUX MallMEHTOB. ¥ OOJIbIIMHCTBA yYaCTHUKOB
Hallero uccjegoBaHUSI ObIIM HeOOJIbIINME ONSIIKH,
MPUOIU3UTENBbHO ¥ 5% W3 HUX OB CTEHO3 COHHBIX
apTepuii ¥ MeHee 4yeM y 1% — BBIpaXXeHHBIA CTEHO3
6osee 70% mnpocsera cocyna [19]. OIlb moxHO pac-
cMaTpuUBaTh B KaueCTBE MapKepa MOBBIIIEHHOr0 pucka
Pa3BUTHUS UIIEMUYECKOTO MHCYJIbTA.

Ho6aBnenue OIlb, TUM wunm obGoux Imoxkasarencit
B MOJIJIV MTPOTHO3MPOBAHM I PUCKA HE MPUBEJIO K CylIeC-
TBEHHOMY YBEJIWUYEHUIO MPOTHOCTUYECKON ILEHHOCTH.
DTOoT (hakT corjacyercs ¢ pe3yJibTaTaMu MCCJeIOBaHUS
Rotterdam 1o uzyuenuto poau usmepenuss TUM B npo-
THO3MpOBaHUM pucka pa3sutus MM u macynbra [20].
DT0 yKas3plBaeT Ha To, uTo usmepenue TUM unnau OIlb
He SIBJISIIOTCS TOJIE3HBIM CKPUHUHTOBBIM MHCTPYMEH-

TOM B TIOIYJISIIUOHHOM KOoropte Jull 06e3 nHcyibTa. Tem
He MeHee B TIPeAbIAYIIMX WCCIeIOBaHUIX ToKa3alu,
YTO M3MepeHUe OJISAIIKHU TO3BOJISIET YIYUIIUTh TPOTHO-
3UpOBaHMe pHUCKa DPA3BUTHMs WHCYJbTa B TPyMIle JIUIL
C BBICOKMM PUCKOM €ro pa3BUTH S, a TOBTOPHbIE U3Mepe-
Hus OI1b ucnonb3oBanu g MOHUTOpUHTA 3G HEKTUB-
HOCTH TIpOGUIAKTUUECKUX MEPOIPUSITUIL Y TTAllUEHTOB
C M3BECTHBIMU (haKTOpaMU pHUCKa DPa3BUTUS cepled-
HO-COCYOMCTBIX 3a0oneBanuii [3, 21]. P. Prati u coaBT.
[22] oOHapyxwuaMu, 4yTO BKJIIOUeHMe Mokasateiaeirn TUM
U HaJIW4Ms OJIsIIIIeK He MPUBEJIO K 3HAUUTETbHOMY U3Me-
HEHUIO B MPOTHO3MPOBAHUM MHAMBHUIYAJIBHOTO pUCKa
nmo MpaMUHTEeMCKON IIIKaJle OLEHKW PUCKA Pa3BUTUS
nHcynbra (Framingham Stroke Risk Score), Ho mo3Bosu-
JIO yIYYIIUTh TPOTHO3UPOBAHUE MIIEMHUYECKUX 3a00-
JIeBaHWI y JIUI] C BBICOKMM YPOBHeM pucka. B nccieno-
BaHuu Northern Manhattan Study y nui ¢ mokasareiem
TOJIIIMHBI OJIIIIKU B BEpXHEW KBApTUJIM W BBICOKOM
oleHKOI 10 D paMUHTEMCKOI IIIKaJie OLIEHKW pUCKa pa3-
BUTHUS MHcyabTa 10-JIeTHUI pUCK pa3BUTUS KOMOMHU-
POBaHHBIX COCYIUCThIX cOObITUI cocTaBua 30,7%, Torna
KakK y IallMeHTOB C HU3KOM o1leHKOi1 110 dpaMUHTEeMCKOit
1IKajde OLUEHKU pUCKa PA3BUTHUs MHCYJIbTa U MEHbIIEH
TOJIIMHOM OJISIIKU OH cocTaBu 25% [6].

B Hamem wucciaegoBaHUU OBIIM HEKOTOpPbIE HEIO-
craTku. JlaHHBIe 00 MIIeMHUYECKUX WHCYJIbTaX COOU-
pajlu TOCPEeICTBOM U3YyYeHUS peecTpa IMarHO30B
Yuupepcurera CeBepHoit Hopserun u HanmonanbsHoro
peectpa MpuurMH cMepTu CTAaTUCTUUYECKOTO YIpaBiie-
Huss HopBeruu, 4To MOTJO MPUBECTU K HEMOOILIEHKE
HedaTalbHBIX UHCYJBTOB, JIeYeHHE KOTOPBIX HE IPO-
BOAMUJIM B YCJIOBUSIX CTallMOHApa, OCOOEHHO Yy TOXMU-
NBIX Moneii. He yuyuTsIBaanch M3MeHeHUs (PaKTOpPOB
pucka B TedeHue nepuona HaonwoaeHusa. Ouenky OIlb
u TUM npoBoauiu TOJBKO B IpaBOii COHHOI apTe-
pUHU, B TO BpeMsl KaK U3MEPEHUsI ¢ 00euX CTOPOH M03-
BOJIMJIM OBl TOJYUYUTh Oo0Jiee YETKOE TpeacTaBIeHUE
o0 TUM u cocTosiHUM OJsILIeK Y OT/ACIbHBIX TAIIUEHTOB.
IIpenpinymiee uccienoBaHue mokasaiao, 4To TUM 3Ha-
YUTEIbHO OoJblle B cerMeHTax JeBoil OCA mo cpaBHe-
Huto ¢ npaBoit OCA, Ho pazaunuuii B TUM B nykoBuiie
UM BHYTPEHHMX CErMEHTaxX COHHOW apTepuu WU
pacrnpoCcTpaHEeHHOCTH OJIIIeK MeX Iy JeBO U MpaBoid
COHHBIMU apTepusiMu He oOHapyxuau [23]. K cuib-
HBIM CTOPOHAM MCCJIENOBAaHMS OTHOCSTCS TOMYJISIIN-
OHHBIN W TPOMOJBHBIN AW3alH, TPOIOJKUTEIBHOCTD
nepuoaa HaOIOIEHWI, TOUHOE MONTBEPXACHUE CIY-
yaeB, BBICOKMI YPOBEHb yUacTusl, a Take HeOOJIblIne
MOTEepHU JJIs1 MOCEAYIOIEero HaOa0AeH S,

B 3AKNTIO4YEHUE

B 3akntoueHue, pe3yabTaThl UCCAEAOBAHU S TTO3BOJISI-
10T MPenmnoaoxkuTh, uto OIIb saBaseTcsa 6oee YeTKUM
MPeIuKTOPOM PUCKA PA3BUTUS MEPBOrO MIIEMUYECKO-
ro uHcyiabra, yem TUM. Uszmepenue OIIb siBnsiercs
HEMHBA3UBHBIM U He 00Jiee CIOXHBIM WU TPYIOEeM-
KUM MeToaoM, dyeM usmepeHue THUM, sto ciemyer
YUYUTBHIBATh NpU BeIOOpe MeTonuku Y3W B anmumemuo-
JIOTUYECKUX U KJIMHUYECKUX UCCTIETOBAHUSIX.
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