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THE HIDDEN COMPLICATION:
PULMONARY HYPERTENSION
IN PATIENTS WITH ANKYLOSING
SPONDYLITIS

Ankylosing sponaylitis (AS) is a chronic inflammatory disease predominant-
ly affecting the axial skeleton. While pulmonary complications in AS are of-
ten underrecognized, emerging evidence suggests that pulmonary hyper-
tension (PH) may represent a significant comorbidity in this population.
Objective. This study aimed to investigate the association between AS and
the risk of developing PH, with a particular focus on underlying mechanisms
such as endothelial dysfunction, systemic inflammation, and respiratory im-
pairment. Methods. A total of 127 AS patients and 50 healthy controls were
evaluated through clinical assessments, laboratory analyses, and echocar-
diographic screening for PH. Echocardiography was used as a non-invasive
tool to assess PH, in accordance with the diagnostic criteria set by the Eu-
ropean Society of Cardiology (ESC) and the European Respiratory Society
(ERS) guidelines, serving as an alternative to more invasive confirmatory
measurements. Endothelial function was assessed via endothelium-de-
pendent vasodilation (EDVD) and circulating endothelial cells (CEC). Pul-
monary function tests were conducted using spirometry. Results. PH was
presumed in 15% of AS patients and was not detected in any of the con-
trol group participants. AS patients with suspected PH showed significant-
ly higher markers of systemic inflammation (CRP, ESR) and disease activi-
ty (BASDAI), longer disease duration, lower BMI, and impaired endothelial
function. EDVD was markedly reduced and CEC levels elevated in patients
with suspected PH. Spirometry revealed restrictive patterns in all AS pa-
tients, though not significantly different between PH-positive and PH-neg-
ative groups. The analysis of correlation relationships demonstrated the
dependence of pulmonary artery pressure on disease duration, its activ-
ity and functional impairments, as well as endothelial condition. Conclu-
sions. Echocardiography, as a non-invasive and safe method, is a valuable
tool for detecting potential signs of PH and monitoring cardiovascular sta-
tus in AS patients. This study highlights a substantial prevalence of proba-
ble PH in AS patients, primarily linked to systemic inflammation and endo-
thelial dysfunction rather than mechanical respiratory limitations. Routine
vascular and cardiopulmonary screening in AS management may facilitate
early detection of PH and help improve long-term patient outcomes. How-
ever, further diagnostic confirmation through right heart catheterization is
recommended to more precisely diagnose PH in these patients.

Ankylosing spondylitis (AS) is a chronic systemicin-
flammatory disorder primarily targeting the axial skele-
ton, including the sacroiliac, intervertebral, and costo-
vertebral joints. Itis classified within the group of sero-
negative spondyloarthritides (SpA) [1-4].

SpA comprises a heterogeneous group of diseas-
es characterized by inflammation of joints and adjacent
tissues, displaying a diverse range of clinical manifes-
tations. While joint involvement remains the hallmark
of these disorders, systemic and extra-articular fea-
tures are increasingly recognized. Among these man-
ifestations, pulmonary hypertension (PH) has gained

recognition as a formidable complication in SpA pa-
tients [4-5].

PH is defined by elevated arterial pressure in the pul-
monary circulation, leading to increased vascular resis-
tance and potential right ventricular dysfunction or fail-
ure [6]. This condition presents significant diagnostic
and therapeutic challenges, particularly in SpA, where
its occurrence is often overlooked due to the predom-
inant focus on joint-related symptoms.

The pathogenesis of PH in SpA patients involves
a multifactorial interplay of systemic inflammation, im-
mune dysregulation, and structural changes. Chronic
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inflammation inherent in spondyloarthropathies con-
tributes to widespread endothelial dysfunction and
vascular remodeling. Immune system activation leads
to the deposition ofimmune complexes and inflamma-
tory mediators in the pulmonary vasculature, exacer-
bating vascular resistance [6-8].

Additionally, mechanical factors related to the mus-
culoskeletal manifestations of SpA significantly influ-
ence pulmonary function. Restricted chest mobility, re-
sulting from ankylosis of the thoracolumbar and costo-
vertebral joints, limits chest wall expansion. Although
diaphragmatic excursion compensates to some ex-
tent, this mechanism often proves insufficient, resulting
in pulmonary hypoventilation and subsequent hypox-
emia. This hypoxemia further impairs endothelial func-
tion and exacerbates vascular stress, creating a favor-
able environment for the development of PH [7-10].

Moreover, prolonged systemic inflammation and
cardiovascular stress in SpA contribute to structur-
al and functional alterations in both the heart and pul-
monary vessels. Over time, these changes culminate
in the onset and progression of PH, which can signifi-
cantly impact patient outcomes if left unaddressed [7].

In recent years, advances in immunobiological
therapies have shifted the focus toward better under-
standing and managing autoimmune diseases, includ-
ing joint and spinal disorders [11]. The growing recog-
nition of comorbidities such as PH has underscored
the need for a more holistic approach to SpA manage-
ment. However, despite increasing interest in the sys-
temic implications of SpA, research addressing the link
between AS and PH remains sparse [12-13]. Current
studies largely focus on other rheumatic diseases, such
as rheumatoid arthritis (RA) and systemic scleroderma
(SSD) [7, 14-16]. Evidence specific to AS and its as-
sociation with PH is limited, highlighting a critical gap
in understanding the prevalence, mechanisms, and
clinical impact of this comorbidity [8].

Future research must aim to elucidate the patho-
physiological mechanisms underlying PH in SpA and
establish effective screening and management strat-
egies to improve outcomes for affected individuals.

The aim of this study is to investigate the associa-
tion between AS and the risk of developing PH, delv-
ing into the mechanisms and factors contributing
to this complication within the spectrum of spondylo-
arthropathies.

METHODS

Intotal, the study included one hundred twenty-sev-
en patients diagnosed with AS using the New York Mod-
ified Criteria [17-18]. All participants met the ASAS (As-
sessment of SpondyloArthritis International Society)
2010 diagnostic criteria for spondyloarthritis (SpA) [5].
The examinations were performed at the Department
of Rheumatology, Ternopil Regional Hospital (Terno-
pil, Ukraine), during the period of 2017-2024. Partici-
pants had to be at least 18 years old and have a doc-
umented disease history of at least 5 years. Exclusion
criteria encompassed individuals over 60 years old and
those with chronic conditions independently contribut-
ing to PH development, including diabetes, respiratory
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disorders (COPD, ILD), ischemic heart disease (IHD),
significant congenital or acquired heart defects, circu-
latory insufficiency, and severe liver impairment (active
hepatitis, cirrhosis). Moreover, a control group consist-
ing of fifty clinically healthy participants aged between
25 and 35 years was included in the study. Written con-
sent was obtained from all participants in accordance
with the Declaration of Helsinki, and the study received
approval from the local Ethical-Scientific Committee
of Ternopil National Medical University.

All enrolled participants who provided consent un-
derwent a thorough examination, including a detailed
physical assessment and BMI measurement. Diag-
nostic procedures involved comprehensive biochem-
ical analyses of blood parameters to characterize
the course of the underlying disease and comorbidities.

Other examinations included ultrasound of the ca-
rotid intima-media complex, assessment of endotheli-
um-dependent vasodilation (EDVD) in response to re-
active hyperaemia. Echocardiography was performed
to assess cardiac function, including the measurement
of pulmonary artery pressure.

According to the European Society of Cardiology/
European Respiratory Society (ESC-ERS) guidelines,
PH is defined by a mean pulmonary arterial pressure
(mPAP) of 220 mmHg at rest [19].

PHwas assessed and diagnosed through transtho-
racic echocardiography, a widely recognized non-inva-
sive technique recommended for the initial evaluation
of suspected PH cases [19-21]. While right heart cath-
eterization (RHC) remains the gold standard for con-
firming PH, it was not utilized in this study due to its in-
vasive nature and ethical constraints.

Echocardiographic assessmentincluded estimating
systolic pulmonary artery pressure (sPAP) using tricus-
pid regurgitation velocity (TRV) and the modified Ber-
noulli equation (sPAP =4 - v2 + mean RAP [right atri-
al pressure]).

PH was diagnosed in patients presenting with
the following echocardiographic features [19]: TRV
22.8 m/s, indicating elevated sPAP.

Evidence of right ventricular overload or dysfunc-
tion supporting the presence of PH.

Based on these echocardiographic findings, all AS
patients were divided into two groups: those with prob-
able PH and those without echocardiographic signs
of PH. This classification was made acknowledging
the limitations of echocardiography in definitively di-
agnosing PH, as right heart catheterization was not
performed.

This echocardiographic approach provided a practi-
cal and ethically acceptable method for identifying pa-
tients at risk of PH within the study cohort.

Statistical analysis was performed using standard
methods in Statistica 12.0 software (StatSoft, Tulsa
OK, USA).

RESULTS

Pulmonary hypertension (PH) was presumed
in 15.0% of patients during the undertaken examination
and was not detected in any of the control group par-
ticipants. The mean systolic pulmonary artery pressure
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(sPAP) in patients with ankylosing spondylitis (AS) was
21.7+£0.9 mm Hg. In the control group, which consist-
ed of healthy individuals, the mean sPAP was 18.9+1.1
mm Hg. To investigate potential risk factors for PH, an
analysis of the clinical and laboratory characteristics
of AS patients was performed (Table 1).

Table 1

Clinical and laboratory characteristics of patients stratified
by the presence of probable PH (M+m)

PH (+) (n=19) PH(-) (n=108) p-value

Parameter

Mean age, years 39.8+1.17 36.6+1.35 p=0.041
Disease duration, years 15.7+0.92 11.8+0.41 p<0.001
Body massindex (BMI). 1764047 213:0.88  p<0.001
kg/m?

Chest expansion, cm 1.5£0.08 3.6+0.14 p<0.001
Schober’s test, cm 1.8+0.19 4.1+0.37 p<0.001
BASDAI 6.37+0.12 5.42+0.41 p=0.028
BASFI 7.13+0.24 6.22+0.21 p<0.001
Smoking, n (%) 6 (22.2%) 18 (21.7%) -
Carotid intima-media

Hioknass |(CIMT) mm 1.02+0.02 0.95+0.01 p<0.001
Total cholesterol (TC), 5.14+0.15 4.71£0.08 0=0.02
mmol/L

High-density

lipoprotein cholesterol 0.92+0.02 1.13+0.03 p=0.018
(HDL-C), mmol/L

Low-density

lipoprotein cholesterol 3.18+0.07 2.86+0.05 p=0.004
(LDL-C), mmol/L

O ) 1.51£0.14 1.33:0.18  p=0.4
mmol/L

Atherogenic index (Al) 4.61+0.15 3.98+0.09 p<0.001
Arterial hypertension o o B
(AH). n (%) 7(25.9%) 17 (20.5%)

C-reactive protein (CRP), 46 681067 12512047  p<0.001
mg/L

Erythrocyte

sedimentation rate 29.67+1.26 22.560.76 p<0.001
(ESR), mm/h

Circulating endothelial

cells (CEC), x10¢/L 6.4+0.18 5.2+0.24 p<0.001
Endothelium-dependent

vasodilation (EDVD), % 7.14x0.21 8.95+0.18 p<0.001
Endothelium-

independent vasodilation 26.4+0.29 21.8+0.24 p<0.001
(EIVD), %

Note: p-value represents statistical significance between PH (+) and PH
(-) groups.

The obtained data indicate that PH in AS patients is
associated with inflammatory markers (CRP, ESR), dis-
ease duration and activity (BASDAI), and functional sta-
tus (BASFI). Additionally, PH patients exhibited a slight-
ly higher prevalence of arterial hypertension (AH),
reinforcing the interconnected nature of pathophysi-
ological processes within the cardiovascular system.

Smoking was identified as an important factor in PH
development; however, the prevalence of smokers was
similar between patients with and without echocardio-
graphic indications of probable PH (22.2% vs 21.7%).

Literature suggests that an increased BMl is linked
to PH development. However, in this study, PH was as-
sociated with a lower BMI. This inverse relationship is
consistent with findings in long-term AS, where chron-
ic disease progression is often accompanied by weight
loss.

To explore the potential role of endothelial dysfunc-
tion in the development of PH among AS patients, en-
dothelial function parameters and markers of endo-
thelial injury were analyzed in both groups—those with
and without echocardiographic signs suggestive of PH.
The results showed that EDVD was significantly lower
in patients with probable PH compared to those with-
out. EDVD is a key indicator of endothelial function, pri-
marily reflecting the ability to produce and release nitric
oxide (NO). In addition to reduced EDVD, AS patients
with probable PH exhibited significantly higher circu-
lating endothelial cell (CEC) levels (p<0.001), a mark-
er of endothelial damage. These findings further high-
light the complex interplay of pathogenic factors po-
tentially contributing to PH development.

Significant correlations were found between sPAP
and the following parameters: Disease duration (r=0.71,
p<0.001), functional impairment (BASFI) (r=0.64,
p<0.001), markers of endothelium dysfunction (CEC
level (r=0.51, p<0.001), EDVD (r=-0.49, p<0.001)),
Lower BMI (r=-0.47, p<0.001), disease activity (BADAI)
(r=0.42, p<0.05). These findings emphasize the role
of endothelial dysfunction in the pathogenesis of PH
in AS patients.

To evaluate the impact of reduced respiratory move-
ment volume on the development of PH in AS patients,
we analyzed pulmonary function parameters based on
spirometry results in both groups (Table 2).

Table 2
Pulmonary Function Parameters Based on Spirometry (M + m)

Parameter PH (+) (n=27) PH (-) (n=83) p-value
Vital capacity (VC), % 71.3x15.4 73.9%13.2 0.524
Forced vital capacity

(FVC), % 74.2+121 77.1£10.2 0.341
Peak expiratory flow

(PEF), % 66.1+8.8 69.1+9.1 0.412
Forced expiratory

volume in 1 second 78.1£14.2 81.1£12.9 0.342
(FEV1), %

Tiffeneau index 1.1+2.2 1.09+2.4 0.388
Gensler index 1.05+0.12 1.04%0.09 0.404

Note: VC — vital capacity, FVC — forced vital capacity, PEF — peak
expiratory flow, FEV1 — forced expiratory volume in 1 second.

The obtained data clearly demonstrate the pres-
ence of restrictive respiratory impairment in the ex-
amined patients. a decrease in vital capacity param-
eters was observed, with FVC values exceeding VC,
along with reduced PEF, normal FEV1, and increased
Tiffeneau and Gensler indices. However, the severi-
ty of these respiratory function abnormalities did not
significantly differ between PH-positive and PH-nega-
tive patients. These findings suggest that although re-
spiratory dysfunction and alveolar hypoventilation are
important, they are not the primary risk factors for PH
developmentin AS patients.

DISCUSSION

The identification of probable PHin 15.0% of AS pa-
tients in our study suggests that this complication may
be more prevalent than previously assumed. The avail-
able literature on PH in AS is sparse, with most stud-
ies focusing on other rheumatic diseases such as SSD
and RA, where PH has been recognized as a major co-
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morbidity [7, 14-16, 22-24]. For instance, PH preva-
lence in systemic sclerosis is reported to range be-
tween 8-12% when diagnosed using RHC [16, 25—
26], with echocardiographic screening detecting even
higher rates. The higher prevalence observed in our
cohort may be partially explained by the use of echo-
cardiographic criteria, which, while widely accept-
ed for screening, tend to overestimate PH prevalence
compared to RHC. Nevertheless, our findings indicate
that AS should be considered among the inflammato-
ry diseases predisposing patients to pulmonary vas-
cular complications.

One of the most striking aspects of our findings is
the strong association between PH and systemic in-
flammation, as evidenced by significantly elevated CRP
and ESR levels in PH-positive patients. This supports
the hypothesis that chronic inflammation plays a piv-
otalrole in pulmonary vascular remodeling, a phenom-
enon well-documented in other inflammatory condi-
tions [24-25].

Studies on RA and SSD have demonstrated thatin-
flammatory cytokines such as TNF-q, IL-6, and IL-1]3
contribute to endothelial dysfunction, promoting va-
soconstriction and vascular remodeling [14, 15]. While
specific mechanistic studies in AS remain limited, our
results align with findings from studies on other spon-
dyloarthropathies, which suggest that systemic inflam-
mation exerts widespread vascular effects beyond joint
pathology [2, 4, 8].

Another intriguing aspect of our study is the inverse
relationship between BMland PH. Unlike in the general
population, where obesity is a known risk factor for PH
due to increased metabolic and cardiovascular strain,
AS patients with PH in our study had significantly low-
er BMI values. Similar findings have been reported
in advanced RA, where disease-related cachexia leads
to muscle wasting and systemic metabolic alterations
that may predispose to vascular complications [27-
28]. This observation suggests that, in chronic inflam-
matory diseases, PH may not follow traditional meta-
bolic risk patterns but instead be driven by long-stand-
ing inflammation, endothelial injury, and progressive
structural impairment.

While restrictive lung disease is a well-recognized
feature of AS [29], our study found no significant dif-
ferences in spirometric parameters between PH-pos-
itive and PH-negative patients. Our data suggest that,
in AS, pulmonary restriction alone may not be the pri-
mary mechanism leading to PH. Instead, systemic in-
flammation and endothelial dysfunction appear to play
amore dominant role, as evidenced by the strong cor-
relations between PH and markers of endothelial inju-
ry, including CEC and EDVD.

Endothelial dysfunction is increasingly recognized
as akey mechanismin PH across various disease con-
texts [30-31]. Studies on pulmonary arterial hyperten-
sion in autoimmune diseases highlight the critical role
of nitric oxide (NO) dysregulation [32] and endotheli-
alinjury in driving vascular resistance [33]. The signifi-
cantly lower EDVD values in our PH-positive AS patients
suggest that endothelial nitric oxide bioavailability is
impaired, which aligns with previous research indicat-
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ing reduced NO-mediated vasodilation in inflamma-
tory rheumatic diseases [32, 34]. Elevated CEC levels
further corroborate this, as CECs serve as a biomark-
er of ongoing endothelial injury and vascular remod-
eling [22].

Taken together, our results support the hypothesis
that PHin AS is primarily driven by systemic inflamma-
tory and endothelial pathways rather than by mechan-
ical respiratory impairment [14, 35-36].

The clinical implications of our findings are substan-
tial, as PH can lead to significant morbidity and mortal-
ity if unrecognized and untreated. Our study suggests
that AS patients, particularly those with high disease
activity and long disease duration, may have slight-
ly elevated echocardiographic parameters, indicating
a probable risk for pulmonary hypertension, and could
benefit from systematic screening for pulmonary vas-
cular involvement.

Current AS management guidelines primarily focus
on musculoskeletal and cardiovascular risks [5], with
limited recommendations regarding pulmonary com-
plications, yet the observed associations between PH,
endothelial dysfunction, and disease activity highlight
the need for an expanded clinical approach that incor-
porates vascular assessments into routine AS care.

Although right heart catheterization remains
the gold standard for confirming the diagnosis of pul-
monary hypertension (PH), recent studies, including
those by Nikolaos P.E. Kadoglou (2024), have shown
a high correlation between echocardiographic findings
and invasive pulmonary pressure measurements [37].
These results suggest that echocardiography can be
an effective method for both diagnosing and prognos-
ticating PH, offering a practical and less invasive ap-
proach to detecting pulmonary hypertension in clin-
ical practice. Specifically, the use of echocardiogra-
phy to assess systolic pulmonary artery pressure and
right ventricular function allows for effective identifica-
tion of patients at higher risk for developing PH, under-
scoring its potential as an important diagnostic tool.

Further research is needed to confirm our findings
and explore potential therapeutic strategies targeting
vascular dysfunction in AS. The impact of biologic dis-
ease-modifying antirheumatic drugs (0 DMARDs) on PH
development remains unclear. Some studies suggest
that TNF inhibitors and IL-17 blockers may exert pro-
tective vascular effects by reducing systemic inflam-
mation and improving endothelial function [11], while
others indicate that long-term vascular outcomes in AS
remain suboptimal despite adequate joint disease con-
trol. Future prospective studies incorporating serial en-
dothelial function assessments and long-term PH fol-
low-up in AS patients receiving different treatment reg-
imens are warranted.

In conclusion, our study provides strong evidence
linking PH to systemic inflammation and ED in AS. These
findings call for increased awareness of pulmonary vas-
cular complicationsin AS patients, particularly those with
high disease activity or long disease duration. Routine
screening for PH, alongside comprehensive vascular as-
sessments, could significantlyimprove patient outcomes
by enabling earlier detection and intervention.
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JIEFEHEBA T TINEPTEH3IA
NnPU AHKIJTOSUBHOMY
CNOHANJIOAPTPUTI:
NMPUXOBAHA NMPOBJIEMA

C.Il. CmisiH, B.0. Kowak

TepHOMNiNbCbKNV HALIOHAIbHUA MEANYHN
yHiBepcuTeT iM. I. 5. [opbayeBcbKoro
MO3 Ykpainn

Pestome. AHkino3yrounii crioHannoaptTput (AC) —
e XPOHIi4YHE 3anasibHe 3axBOPIOBAHHSI, sIKE repe-
Ba)kHO ypaxxye 0CbOBUI CKesIeT. Y ToVi Yac sk iere-
HeBi ycknaaHeHHs1 rnpv AC 4aCcTo HEAOOUIHIOIOTLCS,
HOBI AaHi cBig4YaTh Mpo Te, L0 JIereHeBa rinepTeH-
3is1(J1I") moxe ByTv 3Ha4yLL 00 CYryTHLOIO NaToJI1o-
rieto cepen uiei kateropii nauieHTiB. MeToro gocii-
JIKEHHS1 6710 OLiHUTY 3B’I30K Mixk AC Ta pU3nKoM
po3BuTKy JII, 30cO6IMBUM aKLLEHTOM Ha MEXaHi3-
MU eHgoTeniaabHoI AMcyHKUiI, CUCTEMHOro 3a-
nasieHHs1 Ta nopyLUeHHs1 yHKLIi 30BHILLIHbOro Au-
xaHHsa. Metoagu: ob6ctexeHo 127 nauieHTiB 3 AC,
4o rnepebyBasm Ha JiKyBaHHI B PEBMATOJI0MYHO-
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My BigaineHHi TepHoniibCbkoi 06/1aCHOI nikapHi
y2017-2024 pp., Ta 50 340p0BMX OCI6 (KOHTPO/Ib-
Ha rpyna). Ycim nauieHTam npoBeaeHi 4iarHOCTUYHI
0OCTEXEHHS, LL{O XapakTepuaytoTk rnepebir 3axBo-
proBaHHs1. Exokapaiorpagito BUKOPUCTOBYBaJIN 1K
HEIHBa3WBHW IHCTPYMEHT AJ1s ouiHku J1I BianoBia-
HO [0 AiarHOCTUYHUX KPUTEpIiB, BCTAHOB/IEHUX EB-
porevicbkuM TOBapuCTBOM kapaiosioris (European
Society of Cardiology — ESC) i pekomeHaauisi-
My €BPONEiCbKOro pecniparopHoOro ToBapucTea
(European Respiratory Society — ERS), cnyryio4n
asibTepHaTUBOK BiNlbLL IHBA3UBHUM [OC/AXEH-
HsIM. DYHKLiI0 eHAoTeNito ouiHBaIM 3a JONOMO-
ror eHgoTenivi-sanexHoi sazoavnnartadii (E3BA) i
UnpKynorYnx eHgoteniasabHux kaituH (LUEK). [Jo-
C/liAKEeHHST QYHKLII 30BHILUHBOIrO ANXaHHS MpPOBO-
Aniv 3a 0rNoMOror cripomMeTpii. Peaynbtatu.
O3sHaku rimoBipHOI JII BusisneHiy 15% obcTexyBa-
Hux 3 AC Ta He BUSIBAIEHI Yy XXO4HOI 0cobu 3 rpynu
KOHTpoUT0. Y nauieHTiB 3 AC BUSIBJIEHO 3HAYHO BULLI
mMapkepu cMCTeMHoro 3anasieHHs (C-peakTuBHU
OiNI0K, LIBUAKICTb OCiaHHS EPUTPOLMTIB) Ta aKTB-
HocTi 3axBoproBaHHs (Bath Ankylosing Spondylitis
Disease Assessment — BASDAI), 6inbLuy TpyBa-
JIICTb 3aXBOPIOBAHHSI, HVUXYUV IHAEKC Macy Tina 1a
nopyuieHHs: yHKUii eHgoTenito. E3B/] 6yna no-
MITHO 3HUXeHa, a piBHi LUEK niaBuvLleHi y nauieH-
TiB i3 nigo3poto Ha JIl. CnipomeTpis niaTBepavia

BipomocTi npo aBTopiB

OPWUTIHAJIbHI AOCNIAXEHHA

PECTPUKTUBHI 3MIHU Y PYHKUII 30BHILLHLOIO AU-
XaHHs1, ane 6e3 3Ha4YHOI Pi3HULI MixX navieHTamm
3 vimoBipHot JIIT Ta 6e3 Hei. AHani3 Kopesnsuivi-
HUX 3B’3KIB MPOAEMOHCTPYBAB 3a/1€XHICTb TUC-
Ky B JIereHeBivi apTepii Biag TpuBasioCTi Heayru, ii
aKTUBHOCTI Ta QYHKLIOHAIbHUX MOPYLLEHb, CTaHy
eHgoTenio. BucHoBKu. Lle focigxXeHHs rnigkpec-
JIIO€ 3HA4YHy MOLLUNPEHICTb VMOBIPHOI JIIy navuieH-
TiB 3 AC, rnoB’si3aHy Hacamnepes i3 CUCTEMHUM
3anaszieHHsaM Ta eHAOoTeNiaabHOK ANCPYHKUIEID,
a He 3 QYHKLIOHaIbHUMU MOPYLLIEHHSIMU 30BHILLI -
HbOIO ANXaHHS. PyTuHHWI KapaionyibMOHaIbHUV
CKPUHIHT rpu s1ikyBaHHi AC MOXe NoaeriumnTy paH-
He BusiBsieHHs JII i gornomortvi nokpawmTy Biaaa-
JIeHi pe3ynbTaty 4J1s nauieHTis. Exokapaiorpagis
K HeiHBa3nBHWI Ta 6e3re4yHnii MeTos, € LiHHUM
IHCTPYMEHTOM 17151 BUSIBJIEHHST MOTEHLIVIHUX O3HaK
JII" Ta MOHITOPUWHIY CEpLEBO-CYaANMHHOIo CTatycyy
nauieHTiB i3 AC. OaHak as1s 6inbLU TOYHOI AiarHocC-
Tvku JII™y umx nauieHTiB pEeKOMEeHAYETbCS M0Aa b-
e fiarHOCTUYHE MiATBEPLXKEHHS LLJIIXOM KaTeTe-
pwv3auii npasBux BigAINIB cepus.
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