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Summary

Introduction. Hemorrhagicstroke is a serious and devastating complication of arterial hypertension,
which leads to increased mortality in survivors even after the early recovery period. Being other
target organs for arterial hypertension, kidneys take part in blood pressure regulation. Investigation
of their peculiarities in such patients may provide valuable data on possible reasons of poor long-
term prognosis in this category of patients.

The aim of the study: to compare kidney ultrasound parameters and renal blood biochemistry tests
between the post-hemorrhagic stroke hypertensive subjects in a stable phase of recovery period and
the patients with arterial hypertension who had no cerebrovascular and cardiovascular events.
Materials and methods. There were 100 subjects enrolled into the study. They formed two
investigatory groups: the main (n=64; age — 52,2+8,41 years, M+SD years) and the control (n=36;
age—51,8+5,92 years) one. Hypertensive patients of the main group developed hemorrhagic stroke —
subarachnoid hemorrhage (SAH) (n=42) or intracerebral hemorrhage (ICH) (n=22) — 26 months
prior to the examination conducted at this study. The control group consisted of patients with non-
complicated arterial hypertension. In both groups of patients, the kidney ultrasound parameters
and blood plasma urea, creatinine and uric acid concentration levels were determined. Estimated
glomerular filtration rate (eGFR) was calculated.

Results. The indices of kidney ultrasound parameters in the main group and the control group
were the following ones, respectively: the pole-to-pole size of the right kidney was 9,96+1,05 and
11,63+1,26 cm, the same size of the left kidney — 10,39+0,93 and 11,95+1,23 cm, p<0,01 for both
pairs. Among the biochemistry blood plasma indices, uric acid concentration reached significant
difference as well — 411,21+60,36 and 360,91+75,3 nmol/L in the relevant groups, respectively
(p=0,04). On the other hand, eGFR did not show the difference between the study groups. The
main group was characterized by a higher prevalence of kidney stone formation—-OR 5,00 (95 % ClI,
1,83-13,65). The statistically significant higher incidence rate of calculus development was identified
in two subgroups of the main group as well: for SAH - OR 3,08 (95 % CI, 1,05-9,02), for ICH - OR
13,33 (95 % CI, 3,69-48,15). When comparing to the control group, kidney cyst identification rate in
the SAH subgroup referred to OR 3,08 (95 % CI, 1,05-9,02), while kidney pelvis/calyces enlargement
incidence rate was higher in the ICH subgroup OR 9,17 (95 % CI, 2,15-39,06).

Conclusions. The obtained data indicate the smaller pole-to-pole dimension of both kidneys in
hypertensive subjects who suffered hemorrhagic stroke, accompanying higher incidence rate of
kidney calculus formation in view of the increased blood plasma uric acid concentration. The same
is typical for the SAH individuals subgroup but with the addition of prevalence of kidney cysts
incidence rate. As for the ICH subgroup, in addition to the main group findings, pelvis/calyces
enlargement is observed more frequently when comparing to the hypertensive only subjects.

Key words: intracerebral hemorrhage, subarachnoid hemorrhage, hypertension, kidney stone
disease, renal cyst
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INTRODUCTION

The autoregulation of cerebral blood flow leads
to active changes in vascular resistance to maintain
a constant level of blood pressure (BP) in a relatively wide
range of its fluctuations in general blood circulation [2]. In
case of hemorrhagic stroke (HS), the cerebral circulation
autoregulation is impaired [9, 11]. The kidneys, like
the brain, are recipients of a large percentage of cardiac
output, and are ones of the most sensitive organs, requiring
tight conditions to maintain optimal function. Like the
cerebral vascular circuit, the renal one is a low-pressure
circulation and depends on autoregulation [4]. To
summarize the above-mentioned, hypertensive subjects
with prior HS may be at a higher risk of kidneys damage
in view of the other organ with autoregulation (brain) did
not cope with the blood pressure overload that caused the
rupture of the arterial wall.

It is worth mentioning that approximately half of
patients with intracerebral hemorrhage (ICH) have the
lethal outcome within the first year after the event took
place that requires improvement of the clinical strategy
[18]. ICH patients with greater baseline blood plasma
creatinine level were identified to be at higher risk for acute
kidney injury (AKI) and renal adverse events development
[15]. AKI immediately after ICH is a serious medical
complication and an independent predictor of short-term
mortality [19] that requires a follow-up investigation of
kidneys among HS survivors.

Another reason to study kidneys in such patients
belongs to the association between renal cysts and
subarachnoid hemorrhage (SAH). For example, in case
of the presence of autosomal dominant polycystic kidney
disease (ADPKD), by the age of 65 years, 45-70 % of
individuals develop end-stage renal disease. According to
the investigation, 68,4 % of them suffer from hypertension
and 3,8 % have cerebral artery aneurysm [14].

Kidney stone disease (KSD) is the potential
comorbidity in post-HS hypertensive patients as well.
The prevalence rate of KSD in European countries is
5-9 %, among which the leading positions belong to the
countries of Eastern Europe [10]. As for nephrolithiasis
association, the results of multivariate-adjusted analysis
within the 9 hypertensive study populations showed
the odds ratio (OR) range of 1,24-1,96 with an overall
multivariate-adjusted OR of 1,43 (95 % confidence
interval (CI), 1,30-1,56). The authors of the study have
found a significant heterogeneity (I12= 83,5 %, p<0,001)
but they could conclude that nephrolithiasis was associated
with a higher risk of hypertension [17]. Moreover, the risk
of stone formation is higher among subjects with ADPKD
in comparison to the general population [16].

Hence, it is reasonable to investigate the peculiarities of
kidney ultrasound parameters and biochemistry blood tests in
post-HS hypertensive survivors to summarize the data, which
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refer specifically to the cohort of people with long-lasting
arterial hypertension with the indicated severe complication.

THE AIM: to compare kidney ultrasound
parameters and renal blood biochemistry tests between
the post-hemorrhagic stroke hypertensive subjects in
a stable phase of recovery period and the patients with
arterial hypertension who had no cerebrovascular and
cardiovascular events.

MATERIALS AND METHODS

According to the design, there was a case control
study with the involvement of 100 subjects, who formed
two groups. The main group covered 64 patients at
least 6 months after HS incidence caused by arterial
hypertension. The HS incidence management was
performed at the clinic of vascular neurosurgery of the
State Institution «Romodanov Neurosurgery Institute of
the National Academy of Medical Sciences of Ukraine».

To focus on the hypertension impact factor in HS
development, the following exclusion criteria were met:
congenital diseases of connective tissue, prior radiotherapy
or chemotherapy, vasculitis, embolic (bacterial, mycotic,
oncogenic) HS, hemorrhagic transformation of the ischemic
stroke, HS of iatrogenic or dysembryogenetic origin, Marfan’s
syndrome, fibromuscular dysplasia, o1 -antitrypsin deficiency,
pregnancy, drug abuse, SAH as a result of rupture of an
arteriovenous malformation or angioma, dissected or fusiform
aneurysm, open circle of Willis (aplasia of at least one of its
arteries), medical history of moderate and severe head trauma,
tumors of the central nervous system, prior hypertensive
cardiovascular events. In view of the pathoanatomical
classification of bleeding into haemorrhagia per rhexin,
haemorrhagia per diabrosin, haemorrhagia per diapedesin,
according to the neuroimaging data only individuals with
haemorrhagia per rhexin were selected for the study.

Those individuals, who recovered neurologically up
to 50-100 points according to the Barthel scale and had BP
>140/90 mm Hg after the indicated cerebrovascular event,
were asked for enrollment into the study. The 6-months
cut-off period after HS incidence was chosen to have the
patients in the stable phase. Mean recovering period was
17,8%+11,67 months (from 6 to 51 months). The control
group was formed of the hypertensive patients naive to
cerebrovascular and cardiovascular events (n=36). The
characteristics of the study groups are shown in Table 1.
The groups were matched by age, sex, height, body mass
index; all the patients were of Caucasian origin. These
parameters were chosen in view of their influence on
kidney sizes, especially height [6].

In view of the main group consisted of patients of
different site origin of bleeding — arterial aneurysm (SAH)
and artery rupture (ICH) — these two cohorts of patients
were also analyzed. These two subgroups were matched by
the above-mentioned key indicators as well.
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Table 1
Characteristics of patients of the studied groups (M+SD)
' p value p (SAH
Main group,| Control [(main group|SAH subgroup,| ICH subgroup,
Index subgroup vs
n=64 group, n=36 | vs control n=42 n=22 G
group) group

Middle age, years 52,2+8,41 51,845,92 0,76 51,449,20 53,8+6,87 0,08
Quantity of men, n 30 (46,8 %) 17 (47,2 %) - 18 (42,9 %) 12 (54,5 %) -
Height, cm 167,8+7,88 | 169,1+6,96 0,81 168,9+8,35 165,9+6,98 0,14
Ego/‘xzmass index, | 78794433 | 28,91+4,27 0,91 28,2144,02 29,78+4.86 0,22
gfnfcl‘flgys“’hc BE 1 158,1416,25 | 156,2+14,48 0,79 157,3£16,05 | 159,8+17,16 0,56
Office diastolic BP, | gg 34734 | 97,948,02 0,75 98,247,21 98,7+7,60 0,81
mm Hg

The examination of all patients was done at the
clinical sites of the Department of propaedeutics of internal
medicine Ne 1 of the Bogomolets National Medical
University within the period Nov-2016 — Jul-2018.

An ultrasound examination of the kidneys was
performed on an ultrasound machine «Vivid-7 Pro»
device (General Electric, USA). The pole-to-pole size,
width of the organ and renal parenchymal thickness
were measured. The macrostructure of kidneys, renal
pelvis/calyces were evaluated and the stones, cysts,
lipomas were measured if they were detected. If there
were few cysts/stones/lipomas at one patient, the biggest
one in diameter was taken into analysis. Additionally,
the standard renal fasting blood panel indices of serum
creatinine, urea and uric acid were determined according
to the standard methodics. A Cockroft-Gault equation
was utilized for estimated glomerular filtration rate
(eGFR) calculation:

(140—age) x weight x constant

eGFR =

serum creatinine i

where: constant equals 1,23 for males and 1,04 — for
females.

The IBM SPSS Statistics Base v.22 (Chicago,
1L, USA) software was utilized to perform statistical
processing of the data [8] (license agreement of the
Bogomolets National Medical University with the
registration Ne 138 dated 04.08.2016).

The arithmetic mean of the sample (M), standard
deviation (SD), level of statistical significance reached
(p) were used to describe the distribution of demographic
and clinical parameters. A Shapiro-Wilk analysis was
used to determine normality of variables distribution.
The difference between the compared parameters of
the investigation groups was evaluated by Student’s
t-test in case of normal distribution of the variants
and by the U-test of Mann-Whitney when abnormal
distribution of the variants was present. The analysis of
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the obtained results was performed following the generally
accepted recommendations [1]. The difference between
the investigatory groups was assessed as statistically
significant when p<0,05. The dominance of prevalence
of the identified kidney abnormalities in a specific group/
subgroup was evaluated using odds ratios (ORs) and 95 %
confidence intervals (ClIs).

The study was performed according to Helsinki
Declaration of the World Medical Association «Ethical
Principles of Medical Research with Human Participation»
(1964, updated in 2000). The patient or his legal
representative dated and signed the Informed Consent
Form (Expert opinion of the Ethics Commission of the
Bogomolets National Medical University dated 26-
Oct-2016, protocol Ne 98).

RESULTS

According to the obtained indices of kidney
ultrasound examination, the pole-to-pole sizes of both
organs were significantly smaller in the main group in
comparison to the control one — the arithmetic mean value
was 14,4 % smaller for the right kidney and 13,1 % — for
the left one (Table 2). Nevertheless, the width sizes did
not show the difference between two groups of patients.
As well as width size, the renal parenchymal thickness did
not reach statistically significant difference; however, the
left kidney showed a trend of renal parenchymal thickness
to be slightly bigger in the control group.

As for the renal stone diameter, the mean value
was 53,3 % bigger in the main group in comparison
to the control one, but no statistical significance was
reached between them in view of big SD value. Despite
blood plasma creatinine level was revealed statistically
significant smaller in the main group versus the control
one, when assessing eGFR, no difference was observed.
The greater variability of this index at the HS-survivors
may signify the predisposition of some subjects to
progressive kidney damage, who should be identified as
soon as possible.
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Table 2
Kidney ultrasound and biochemistry parameters (M+SD)
p (main SAH ICH p (SAH
Main group, Control group vs subgroup
Index K _ subgroup, subgroup,
n=64 group, n=36 control = =4 vs ICH
n=42 n=22
group) subgroup)
Right kidney pole-to- 9,96+1,05 | 11,63+1.26 <001 9,95+1,06 9,98+1,07 0,60
pole size, cm
Right kidney width, cm | 5,17%0,80 5.140.83 0,65 5.140.80 5.3140,83 0.48
Right renal parenchymal| — 5. 57 1,6040.31 0.53 1,62%0.30 1,7140,23 0.35
thickness, cm
;igt lé‘rflney pole-to-pole | 14391093 | 11,95+1,23 <0,01 10,49+1,01 10,19+0,78 0,39
Left kidney width, cm 5.64+0.75 5.8340.67 0.72 5.7140.78 55140.72 0.70
et memaljprrenslial | g 1,85+0.31 0,07 1,75+0,29 1,840,24 0,42
thickness, cm
frlndney stone diameter, | 461097 | 0.30+0,17 0.16 0.4740.25 0.45+0.21 0.63
Kidney cyst diameter, cm| _ 1,90+0,89 1.95+0.64 0.87 1.9741.00 1.4%0.26 0.50
Blood plasma 72,59+10,89 | 843141224 0,05 70,6+1523 | 73.43%13.61 0.86
creatinine, umol/L
¢GFR, mL/min/1,73m2| 123,97463,85 | 96,94+ 16,49 0.30 130.69480.47 | 110.52420.4 0.82
Blood plasma urea, 5,90+1,96 5,41+1,46 0,16 6,05+3,22 6,18+1,02 0,55
mmol/L
E}ggﬁf‘ama uricacid, | 417 91460,36 | 360,91+75,3 0,04 406,36+62,27 | 423,33+62,28 0,74

To analyze the peculiarities of HS subtypes, the
results of the main group were assessed separately for
arterial aneurysm and artery rupture. If to compare the
subgroups of the main group, none index hit the statistically
significant level of difference. However, the mean value of
renal cyst diameter was 40,7 % bigger among the post-
SAH subjects in comparison to the post-1CH individuals
that was anticipated in view of the association of aneurysm
appearance in those ones with ADPKD.

The next step of the study was to determine the
peculiarities of incidence rate of kidneys abnormalities.

As presented in Table 3, pelvis/calyces enlargement and
kidney calculus were observed more commonly among
the patients who experienced HS. Nearly the same could
be told about the renal cyst dominance among the main
group individuals but no statistical significance was found.
OR between the two groups for kidney pelvis/calyces
enlargement was 4,30 (95 % ClI, 1,17-15,82), for kidney
stone identification — 5,00 (95 % CI, 1,83-13,65), for
kidney «sand» finding — 1,11 (95 % ClI, 0,46-2,68), for
kidney cyst identification — 2,62 (95 % CI, 0,95-7,24) and
for kidney lipoma finding — 2,97 (95 % Cl, 0,33-26,43).

Table 3

Incidence rate of kidneys abnormalities

Index Main group, n=64 |Control group, n=36| SAH subgroup, n=42 |ICH subgroup, n=22
Renal pelvis/calyces 18 (28,1 %) 3(8,3 %) 8 (19,0 %) 10 (45,5 %)
enlargement, n
Kidney stone, n 32 (50,0 %) 6 (16,7 %) 16 (38,1 %) 16 (72,7 %)
Kidney «sand», n 21 (32,8 %) 11 (30,6 %) 12 (28,6 %) 9 (40,9 %)
Kidney cyst, n 22 (34,4 %) 6 (16,7 %) 16 (38,1 %) 6(27,3 %)
Kidney lipoma, n 5(7,8 %) 1(2,8%) 49,5 %) 1(4,5%)

Kidney cysts were more frequently diagnosed in
post-aneurysmal rupture patients resulted in SAH. On
the other hand, renal pelvis/calyces enlargement, kidney
stone and kidney «sand» were more frequently observed
among the hypertensive patients who experienced artery
rupture — post-1CH subgroup.

Finally, the incidence rate of kidney abnormality
identification was assessed between each subgroup of the
main group and the control one. The results are provided
at the Figure 1.
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Summarizing the received results, it can be concluded
that kidney stone presence and kidney pelvis/calyces
enlargement are more typical at post-ICH subjects. As for
the post-SAH individuals, the prevalence of kidney stone
and cysts is more pronounced. The provided results give the
hint on the necessity to require obligatory kidney ultrasound
examination with the relevant blood plasma biochemistry
markers assessment (kidney tests panel) at the long-term
follow up of such subgroups of patients with the appropriate
treatment assignment.
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Fig. 1. OR for higher incidence rate of kidneys abnormalities between study SAH/ICH subgroups and control group

Note: the abbreviation in parenthesis signifies the subgroup, which was compared with the control group.

DISCUSSION

The main idea of this study was to draw attention to
the presence of long-lasting arterial hypertension in all
of the subjects, which was the main factor to cause the
primary complication in the form of HS. It was the starting
point for assessment of comorbidities from the kidneys
perspective after the HS occurrence. We have not found
such an approach in other investigations, as preferably, the
patients are investigated from the neurosurgical perspective
focusing attention on ICH or SAH without addressing to
hypertensive only subjects. On the other end, nephrologists
predominantly evaluate the kidney diseases without
paying specific attention to the subtypes of stroke history.
Hence, in our study we tried to have a look at the whole
picture from the point of view of arterial hypertension
comorbidities utilizing numerous exclusion criteria.

In view of the obtained results, the smaller
longitudinal sizes of kidneys in patients of the main group
compared with the control one may indicate a severer
course of hypertension with the progressive changes in
the organ’s parenchyma that led to its diminishment.
Nevertheless, the results of the eGFR and parenchyma
thickness (no significant difference between two groups)
do not confirm this assumption. However, it should be
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considered that we examined survived subjects after >6
months after HS, and those ones only with the acceptable
level of recovery. Possibly, the cause of statistically non-
significant difference in eGFR between two groups was
due to the long-term survival status and better recovery
results of our patients in comparison to the other subjects,
as it is determined that the decreased eGFR is associated
with unfavorable outcomes following hemorrhagic stroke
(ICH) [3].

There was an interesting study on long-term follow
up of the patients, which may provide us with the valuable
insight. Its goal was to evaluate the relationship between
AKI following ICH and long-term mortality in a 10-year
retrospective cohort. AKI was revealed to be a long-term
independent predictor of mortality in ICH patients.
Thus, the authors highlight the need of renal function
routinely examination after the ICH incidence [19].
Occurrence of AKI was associated with higher rates of
death and disability at 3 months after the HS [15]. These
results support our above-mentioned assumption: some
patients could die and the others did not recover up to
the appropriate 50 points according to the Barthel scale
to have the possibility to attend our clinical site.
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It is known that pole-to-pole length of an adult
human kidney is 10-13 cm, and the left one is slightly
longer than the right one [6]. Hence, the other potential
discussion may occur around the subjects whose smaller
pole-to-pole size could possibly be associated with the
course of hypertension leading to HS development due
to inappropriate BP regulation, possibly caused by this
organ smaller pole-to-pole size that requires further
investigations.

Another item, which needs to be discussed, refers
to the incidence rate of renal cysts. The results of one
of the ADPKD studies show that arterial hypertension
had been identified before aneurysmal SAH in 69 % of
the ADPKD patients versus 27 % of controls (p<0,001);
multiple intracranial aneurysms were present in 44 %
of subjects in the ADPKD group versus 25 % in the
non-ADPKD aneurysmal SAH patients (p=0,03) [13].
There was another study with the focus on ADPKD
patients, who experienced nephrolithiasis in 38,92 % and
hypertension in 50,30 % [12]. Despite the design of the
study was a bit different, these results supports our findings
that permitted us to identify a higher prevalence of kidney
stones formation among the subjects in the main group.
Some investigators concluded that hypertension increases
the risk of KSD, but KSD didn’t affect the outcome of
hypertension [20].

A large analysis of 10,521 adults showed the
prevalence of kidney stones was 11,0 % (95 % CI
10,1-12,0) in general population. The 12-month
incidence of kidney stones was 2,1 % (95 % CI 1,5-2,7),
or 2,054 stones per 100,000 adults. The authors inform
on significant relationship between stone incidence
and subject age, body mass index, race and history
of hypertension [5]. In our study we received 16,7 %
of incidence among hypertensive complication-
naive subjects, which is slightly higher than the above-
mentioned data that supports the statements in the
previous paragraph.

The Iranian study which had a comparable group of
the patients by age 49,94+9,56 years, among which 24,1 %
of the population had kidney stones. After adjustment of
the variables, six of them — gender, wealth score index,
no consumption of purified water, body mass index, and
history of hypertension and diabetes — were identified to
be statistically significant related characteristics of KSD
development [7]. In view of the importance of ethnicity
and water quality, these results are very high in the relevant
region. Nevertheless, our patients from the main group
showed much higher incidence rate — 50 %, especially
due to the ICH subgroup.

The smaller longitudinal size of the kidneys together
with the predisposition to cysts and higher incidence rate
of pelvis/calyces enlargement with the prevalence of
nephrolithiasis may indicate the bigger risk of abnormal

Kainiyna Ta nmpodiraktnana Mmeanimaa, No6 (28) /2023

blood pressure autoregulation. On the other hand, the AKI
at the HS incidence possibly could lead to diminishment
of the longitudinal size of kidney. The third option
could be the concomitant damage due to blood pressure
fluctuations with the high susceptibility of cerebral and
nephrotic arteries, both of which suffer most from BP
dysregulation issue.

According to the data obtained at our study and
taking into account the results of the previous studies,
it may be concluded that hypertensive subjects after HS
are more prone to comorbidity in KSD and kidney cysts.
Potentially, it may increase autonomic dysregulation
of the cardiovascular system in view of higher uric acid
concentration and some cysts with the tendency to grow,
which might contribute to the higher risks of subsequent
cerebrovascular events.

There are few weak points of this study, which should
be reflected. First of all, we did not provide magnetic
resonance imaging/computer tomography scans of kidneys
which are considered to be more precise methods for
the assessment of kidneys parameters. Moreover, cysts
parameters could not be assessed according to Bosniak
classification in view of the investigation without contrast
enhancement. Secondly, the sample of ICH patients was
not so big to rule out firm conclusions. Thirdly, we did
not conduct the genetic testing of patients, including, for
example for ADPKD.

CONCLUSIONS

1. Post-HS hypertensive survivors >6 months after
the cerebrovascular incidence possess smaller both pole-
to-pole kidney sizes in comparison to the hypertensive
patients without complications: right kidney — 9,96+1,05
cm, left kidney — 10,39%0,93 cm, respectively.

2. Kidney cysts occur more frequently among
SAH subgroup of hypertensive patients in comparison to
individuals with non-complicated hypertension — OR 3,08
(95 % Cl, 1,05-9,02).

3. Patients in the main group have higher frequency
of kidney stone incidence in comparison to the control
one — OR 5,00 (95 % ClI, 1,83-13,65), which is raising to
much more pronounced difference in the ICH subgroup
when comparing to HS-naive patients — OR 13,33 (95 %
Cl, 3,69-48,15). Uric acid concentration in blood plasma
of post-HS subjects was 411,21+60,36 umol/L that was
13,9 % higher according to the mean value in comparison
to the control one (p=0,04).

4. Kidney pelvis/calyces enlargement happens
most frequently in post-ICH patients when comparing
to the patients with hypertension — OR 9,17 (95 % CI,
2,15-39,06).

5. Blood plasma creatinine level was revealed
statistically significant smaller in the main group
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(72,59+10,89 pmol/L) versus the control one. However,
when assessing eGFR no difference was observed,
mainly due to the greater variability of this index at the
HS-survivors.
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Pestome

MAPAMETPU YJIbTPA3BYKOBOIO AOCJIIIKEHHA HUPOK TA HUPKOBI BIOXIMIYHI MAPKEPU KPOBI
Y XBOPUX HA TINEPTOHIYHY XBOPOBY NIC/I9 FEMOPATIYHOIO IHCYJ1IbTY
Bacunb 3. HetsaxeHko'2, Onekcangp B. Tkaumwun', Hatania 10. Tkaumwmna®, Onbra M. MneHoBsa'

1 — HaujoHanbHuit meanynmin yHiBepeuteT iMeHi 0. O. boromonbugi, M. Kuis, Ykpaika;

2 — [lepxaBHa HaykoBa ycTaHOBa «HaykoBO-MpakTU4HMiA LIEHTP MpodinakTUyHOI Ta KNiHIYHOT MeavLmMHX» [1epXaBHOro ynpaBniHHS
cnpasamm, M. Kui, YkpaiHa

3 — Kviigcbka kniHiyHa NikapHs Ha 3anisHUYHOMY TpaHenopTi Ne 2, dinii «LleHTp oxopoHu 300poB’s» AT «YkpaanisHuugs», M. Kuie, YkpaiHa

BcTyn. I'emopariuamii iHCyABT — ceplio3He Ta pyJliHiBHe yCKAaAHEHHsI apTepiaAbHOI TillepTeHsii, sKe IIpu3Bo-
AUTH AO IIABMUIIIEHOI CMEPTHOCTI cepeA BPATOBAHMX XBOPMX HAaBiTh ICASI paHHBOTO BIAHOBHOTO IIEPiOAY.
[HIMIMY OpraHaMuU-MillIeHsIMI apTepiaAbHOI TillepTeHsil € HUPKY, SIKi 6epyTh y9acTh y PeryAsiil apTepiaAbHO-
IO THCKY. AOCAIAYKEHHS 1X OCODAMBOCTEN Y TaKMX MAI[ieHTiB MOKe HaAaTy LiHHI AaHi IOAO MOXKAMBYIX IIPVYIH
IIOraHOrO AOBIOCTPOKOBOTO IIPOTHO3Y Y IIi€l KaTeropii malrieHTis.

MeTa AOCAiAKEHHSI: TOPiBHATH ITApaMeTPU YABTPa3ByKOBOTO AOCAiaXeHH: (Y3A) HMPOK i HUPKOBi 6ioxiMid-
Hi MapKepy KpOBi MiX XBOPMMM 3 apTepiaAbHOIO TillepTeH3iel0 y cTabiAbHil as3i BIAHOBHOTO IIepiOAY ITiCAs
reMOparivyHoro iHCyAbTy Ta HAllieHTaMM 3 apTepiaAbHOIO TillepTeHsie€lo, SKi He MaAl LepebpOoBaCcKyASIPHIUX Ta
CepIIeBO-Cy AMHHIIX ITOAITL.

Marepiaau Ta MeToAM. Y A0cAiaAXeHHS 6yao 3arydeHO 100 ocib. byao cdopmoBaHO ABi TPy XBOPWIX: OC-
HOBHY (n=64; BiK —52,2+8,41 poxis, M+SD poxiB) Ta KOHTpOAbHY (n=36; Bik —51,8+5,92 poxn). OcHoBHa rpyna
CKAAAAAACs i3 XBOPUX 3 apTepiaAbHOIO IillepTeHsi€l0, Y SIKMX PO3BUMHYBCs TeMOpariYHmii iHCyAbT 3a 26 MiCsII1iB
AO AQHOTO AOCAIAKeHHs — cybapaxHoiraabHMI KpoBoBHAMB (CAK) (n=42) a60 BHYTPilITHHOMO3KOBIUI KPOBOBY-
AuB (BMK) (n=22). KoHTpOABHY IpYIly CKAAQAM XBOPi Ha HeyCKAAAHEHY apTepiaAbHY rinepreHsito. B 06ox rpy-
IIax Malli€HTiB BU3HAYAAN YABTPa3BYKOBi IIOKa3HMKN HUPOK, a TAKOX KOHIIEHTPAIII0O CeYOBMHY, KPeaTHHiHYy
Ta CEYOBOI KMCAOTU B I1Aa3Mi KpoBi. PospaxoByBaAnu mBMAKicTh kAy60uKoBOi dirbTpamii (LIK®D).
PesyapTaTi. [TokasHMKM yABTPa3sBYKOBOIO AOCAIAKEHHsI HMPOK CTaHOBMAM B OCHOBHIV Ta KOHTPOABHIiN
TPy, BIAIIOBIAHO: TIOB3AOBXHil po3Mip mpasoi Hupkn—9,96+1,05 Ta 11,63+1,26 cM, TOB3AOBXHIl po3Mip AiBOT
Hupku — 10,39+0,93 Ta 11,95+1,23 cM, p<0,01 arst 060X map. Cepea 610XiMiUHIX ITOKA3HUKIB IIAQ3MM KPOBi AO-
CTOBIPHOI Pi3HMIII TaKOX AOcCsATaAa KOHIIeHTpallis ceqoBoi kmcaotu —411,21+60,36 Ta 360,91+75,30 MKMOAB/ A
y BianioBiaEMX rpymax (p=0,04). 3 inmoro 6oxy, mopisusaes I1IK®D He MpoAeMOHCTPYBaAO Pi3HUII MiX rpyIia-
MU AocAipkeHHs. OCHOBHA IpyIla XapaKTepy3yBaAacs OiABIIO IOMIMPEeHICTIO KaMeHiB y Hupkax — BIII 5,00
(95 % Al 1,83-13,65). AocToBipHO BUIIMII piBeHb YaCTOTU PO3BUTKY KOHKPEMEHTiB BUSIBAEHO TaKOX Y ABOX
miarpymax ocHosHOI rpymm: Aast CAK —BIII 3,08 (95 % Al, 1,05-9,02), aass BMK —BIII 13,33 (95 % CI, 3,69-48,15).
[TopiBHSIHO 3 KOHTPOABHOIO T'PYIIOIO IIaHC BYsiBUTY KicTy Hupky B miarpymni CAK cranosus 3,08 (95 % Al,
1,05-9,02), ToAl SIK YacTOTa BUSIBAEHHS POSILIMPEHHS HMPKOBOI MMCKM/Yallledok OyAa BUILNOIO B IArpyIi
3 BMK -BIII 9,17 (95 % Al, 2,15-39,06).

BucHoBku. OTpyMaHi AaHi CBiAYaTh PO MEHIIVI IIOB3AOBXKHIN PO3Mip 060X HUMPOK Y XBOPMX 3 apTepiaAbHOIO
rifepTeHsi€lo, sKi IepeHecAV FeMOparidHmii iHCyABT, IO CYIIPOBOAXKYETBCSI GIABIIIOIO YaCTOTOIO YTBOPEHHS HUP-
KOBVX KOHKPEMEHTIB y 3B’5I3Ky 3 IABUIIIEHHAM KOHIIEHTpallii cedoBoi KMCAOTU B ITAa3Mi KpoBi. Te X came xapax-
TepHO AAs iATpyIn ocib i3 CAK, aAe 3 HasIBHICTIO ITIABMINIEHOTO IIAHCY BUSIBUTY KicTy HUpOK. I1lo crocyernest mia-
rpymm 3 tepeHeceHM BMK, Ha A0AATOK AO Pe3yAbTaTiB OCHOBHOI IPYIIN, PO3IIVIPEHHS HMPKOBOI MUCKII/ YaIlledoK
CIIOCTEepiraeThesl YacTillle IIOPiBHAHO 3 TIallieHTaMI 3 HeYCKAAAHEHOIO apTepiaAbHOIO TillepTeH3i€l0.

Kntouoei cn06a: BHYTpilIHBOMO3KOBMII KPOBOBUAMB, CyOapaxXHOIAAABHMII KPOBOBMAMB, apTepiaAbHa
rinmepTeHsis, cegokaM’siHa XBOpo6a, KicTa HUPKHU
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