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Abstract: This study evaluated gender-related differences in retinal microvascular
parameters and their associations with cardiovascular risk in patients with
uncomplicated hypertension. The study included 35 patients aged 45-59 years,
comprising 28 men and 7 women with stage I or II hypertension. Retinal vascular
parameters, foveal avascular zone area, and subfoveal choroidal thickness were
assessed using scanning laser ophthalmoscopy and optical coherence tomography
angiography. Women had larger FAZ area (p<0.001), central retinal venular
equivalent (p=0.005), and central retinal arteriolar equivalent (p=0.012) than men,
while subfoveal choroidal thickness did not differ significantly. In men, retinal
venular diameter correlated with the Cornell voltage product (1=0.39), whereas in
women, higher SCORE risk was inversely associated with choroidal thickness (r=-
0.56).
Keywords: arterial hypertension; retinal microvasculature; gender differences;
foveal avascular zone; cardiovascular risk.
PETUHAJIBHBIE COCYJAUCTBIE n XOPUOUJAJIBHBIE
BUOMAPKEPBI CEPJIEUHO-COCYJAUCTOI'O PUCKA Y MYXKUYUH U
"KEHIIIUH C HEOCJIOKHEHHOM APTEPHUAJIBHOHN
T'MNEPTEH3UEHA
XycannoBa MyHupa AjuuiepoBHa
aCCHCTEeHT KadeApbl NponeIeBTUKH BHYTPEHHHX 00J1e3Hel
CamapkaHICKHUH IOCYAapPCTBEHHbIH MEAMUMHCKHHA YHUBEPCUTET
AHHoTtaumsi: Ilempro wuccrmemoBaHuMsl OblIa  OIEHKA TEHACPHBIX —pa3Idyuid

PETUHAIIBHBIX MHUKPOCOCYAMCTBIX IOKA3aTeNed M UX B3aUMOCBA3U C CEPACYHO-
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COCYIUCTBIM PHCKOM Yy TAIMEHTOB C HEOCJIOXHEHHOW  apTepHalIbHOM
runeprensueit. O0cnenoBano 35 manuMeHToB B Bo3pacte 45-59 net, Bkirovas 28
MY>KYHUH U 7 KEHIIMH ¢ runeproHudeckoi 6osesnsto I-1I craguu. C momouisio
CKaHHUPYIOIIEH Jla3epHOHM O(PTAIBMOCKONIMM W  ONTHYECKOM  KOTEPEHTHOM
ToMorpadu OIIEHWBANM TAapaMETPhl COCY/IOB CETYaTKH, IUIomanb (oBeaabHOU
aBACKYJSIPHOM 30HBI W CyO(oOBealbHYI0 TONIIMHY XOPHUOWJAECH. Y JKEHIIHUH
wiomaas DA3  (p<0,001), ueHTpadbHbI BEHO3HBIH HKBUBAJICHT CETYATKU
(p=0,005) wu ueHTpanbHbI aprepuanbHbId  SkBUBajIeHT (p=0,012) ObuH
JOCTOBEPHO OOJIbLIE, YEM Y MYKUMH, TOTJa KaK Pa3IMyus MO0 TOJIIIMHE XOPHOUJIEH
OTCYTCTBOBaJU. Y MYKYMH JHAMETP PETUHAIBHBIX BEHYJ KOPPEIUPOBAT C
KopHenbckuM BonbTaxHbIM IpousBeneHueM (1=0,39), a y xeHumuH Oonee
Bbicokuii puck mo SCORE obpatHo koppenupoBai ¢ cyOhoBeambsHON TONIUHON
xopuougeu (r=-0,56).

KiloueBble cioBa: aprepuaibHas TUNEPTEH3US, MHUKPOLUMPKYJSAIUS CETYATKH;
reHJepHble pa3nuuus; (oBeadbHas aBaCKyJSPHAs 30HA; CEPIACYHO-COCYUCTHIN
PUCK.

Introduction: Arterial hypertension is a major cardiovascular condition in which
persistent blood pressure elevation causes target-organ injury. The retinal
circulation is particularly informative because retinal vessels can be examined
directly and may reflect systemic microvascular alterations associated with
hypertension. Changes in retinal arteriolar and venular caliber, together with
abnormalities of the foveal avascular zone and choroidal thickness, may indicate
subclinical vascular damage. These parameters are relevant to cardiovascular risk
assessment because retinal microvascular remodeling may occur alongside
myocardial and renal changes. Gender may influence the vascular response to
hypertension through differences in vascular structure and distribution of
cardiovascular risk factors. The source study investigated middle-aged patients
with stage I or II hypertension and compared retinal parameters between men and
women without diabetes, clinically significant ophthalmic disease, or advanced

chronic kidney disease. The assessment included central retinal arteriolar
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equivalent, central retinal venular equivalent, arteriovenous ratio, foveal avascular
zone area, and subfoveal choroidal thickness. Cardiovascular evaluation also
incorporated blood pressure, biochemical measurements, electrocardiographic
markers of left ventricular hypertrophy, echocardiographic parameters, renal
indicators, and ten-year SCORE risk. This integrated approach allows retinal
findings to be considered in relation to cardiovascular and target-organ
characteristics rather than as isolated ophthalmic measurements in clinical practice.
Identification of gender-specific associations may improve interpretation of retinal
biomarkers and contribute to earlier recognition of subclinical target-organ
involvement in uncomplicated hypertension.

Aim of the study: To evaluate gender-related differences in retinal vascular and
choroidal parameters and determine their associations with cardiovascular risk and
target-organ indicators in middle-aged patients with uncomplicated arterial
hypertension.

Materials and methods. The study included 35 patients with hypertension,
comprising 28 men and 7 women, with a mean age of 49.7 + 4.8 years. Participants
had stage I or II hypertension and were 45-59 years old. Patients with diabetes
mellitus, ischemic heart disease, familial hypercholesterolemia, stage III or higher
chronic kidney disease, liver dysfunction, and clinically significant ophthalmic
disorders were excluded. Clinical assessment included smoking status, office
systolic and diastolic blood pressure, resting heart rate. Laboratory investigations
included total cholesterol, triglycerides, HDL cholesterol, LDL cholesterol,
glucose, creatinine, and N-terminal procollagen type III peptide. Urinary
assessment comprised the albumin-creatinine ratio and 24-hour albumin excretion.
Cardiovascular evaluation included quantitative ECG markers of left ventricular
hypertrophy and transthoracic echocardiography. Ten-year risk of fatal
cardiovascular events was estimated using SCORE. Retinal vessels were examined
by scanning laser ophthalmoscopy in infrared mode centered on the optic disc. The
diameters of four major branches of the central retinal artery and vein were

measured 0.5—1 disc diameter from the disc margin. Optical coherence tomography
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angiography determined foveal avascular zone area and subfoveal choroidal
thickness. The FAZ was assessed at the superficial retinal capillary plexus, while
choroidal thickness was measured at the central fovea. Statistical analysis used
StatSoft Statistica 10. Quantitative variables were compared with the Mann—
Whitney U-test, and associations were assessed using Spearman correlation
coefficients. Statistical significance was accepted at p<0.05. and detailed retinal
vascular measurements were performed.

Results. The study included 35 hypertensive patients, 28 men and 7 women.
Regular smoking occurred in 48.2% of men and 14.3% of women (p<0.001). HDL
cholesterol was lower in men than women, 1.11 + 0.49 versus 1.52 £ 0.66 mmol/L
(p=0.014). Ten-year SCORE risk was higher in men, 3.8 + 2.45% versus 1.2 +
0.96% (p<0.001). Men also had greater left ventricular myocardial mass index, 114
+ 36.3 versus 93.2 £ 23.1 g/m? (p=0.02). Retinal examination demonstrated
significant differences between sexes. Central retinal arteriolar equivalent
measured 136 = 14.4 um in men and 144 + 4.9 um in women (p=0.012), while
central retinal venular equivalent was 220 & 25.1 versus 232 = 14.1 um (p=0.005).
The arteriovenous ratio was 0.61 £ 0.10 in men and 0.62 £+ 0.05 in women
(p=0.026). FAZ area was 0.281 = 0.08 mm? in men and 0.459 = 0.20 mm? in
women (p<0.001). Subfoveal choroidal thickness did not differ significantly: 316 +
86.2 versus 299 £+ 86.1 um (p=0.503). Venular equivalent correlated positively
with RaVL amplitude (r=0.31, p<0.05), whereas arteriolar equivalent correlated
inversely with left atrial volume index (r=-0.30, p<0.05). The arteriovenous ratio
correlated inversely with LDL cholesterol (r=-0.30, p<0.05). FAZ area correlated
positively with female sex (r=0.42), PIIINP (r=0.30), and 24-hour albuminuria
(r=0.37), all p<0.05. Choroidal thickness correlated inversely with age (r=-0.30,
p=0.01). Among men, venular caliber correlated with the Cornell voltage product
(r=0.39, p<0.05). Among women, SCORE risk correlated inversely with choroidal
thickness (r=-0.56, p=0.01), arteriovenous ratio (r=-0.53, p<0.05), and arteriolar
caliber (r=-0.30, p<0.05). Age was also inversely associated with choroidal

thickness in women (r=-0.54, p<0.05).
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Conclusions: The study demonstrated gender-related differences in retinal
microvascular characteristics among patients with uncomplicated hypertension.
Women had larger retinal arteriolar and venular equivalents and foveal avascular
zone area, while subfoveal choroidal thickness was comparable between groups.
Men had higher SCORE risk and greater left ventricular myocardial mass index,
and retinal venular caliber was positively associated with the Cornell ECG marker
of left ventricular hypertrophy. In women, higher cardiovascular risk was inversely
associated with choroidal thickness, arteriovenous ratio, and retinal arteriolar
caliber. FAZ area was related to PIIINP and 24-hour albuminuria, indicating links
between retinal microvascular status and target-organ remodeling. Larger
prospective clinical future studies are needed to confirm these associations and
prognostic significance.
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