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Background: The arterial wall is an anisotropic, hyperelastic fibrous 
tissue subjected to biaxial loading. While constitutive models accu-
rately capture its mechanical behaviour by accounting for individual 
wall constituents, simplified non-constitutive formulations are often 
preferred in one-dimensional haemodynamic simulations for compu-
tational efficiency. We aim to 1) evaluate non-constitutive arterial wall 
models’ capability to capture human aortic mechanical behaviours 
and 2) quantify parameter changes across aortic regions.
Methods: We used the four-fibre family model to generate pressure–
diameter curves of the descending thoracic, supraceliac, infrarenal, 
and distal abdominal aorta of N = 10 donors (age 62 ± 11  years, 30% 
females) [1] by simulating pressurisation at fixed in vivo-like axial 
stretch [2]. We then fitted the parameters of linear [3] and Langewout-
ers pressure–diameter models [4] to these synthetic data.
Results: The Langewouters model more accurately captured the simu-
lated aortic pressure–diameter relationships than the linear model 
(R2 = 0.999 ± 0.001 vs. 0.863 ± 0.101, Figure A). The linear model’s stiff-
ness parameter E did not vary significantly with location. Conversely, 
two out of three Langewouters parameters (P0: maximum compliance 
pressure, Am: area-like parameter) dropped significantly along the 
aorta while P1 (half-width pressure) did not vary significantly (Figure 
B–E).
Conclusion: The Langewouters model offers a better fit to the con-
stitutive-based pressure–diameter curves, and its parameters show 
enhanced location sensitivity compared to the linear model, which is 
likely due to its ability of accurately recapitulating the complex non-
linear behaviour of the human aorta.
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Background: Pulse wave velocity (PWV) could be accelerated by 
spaceflight, mimicking 10–20  years of cardiovascular aging on Earth. 
The main objective of the MICROVASC study was to assess the feasi-
bility of measuring PWV in microgravity conditions during a parabolic 
flight, using the pOpmètre® device (Axelife, France). The secondary 
objectives were to investigate how microgravity affects PWV, BP, and 
HR.
Methods: Three men and four women (42 ± 13  years) were included. 
PWV was measured using two photoplethysmography sensors 
attached to the right finger and toe, and the finger-to-toe pulse wave 
arrival time was computed. BP was recorded at the left calf using an 
Omron sphygmomanometer. Data were collected pre-, post- and in-
flight at 1G, 0G, and 1.8G. More than 20 measurements per volunteer 
were done. Repeated measure ANOVA was performed.
Results: PWV measurements in microgravity were feasible, with 
93.65% of valid measurements in 0G, 85.05% in 1G, and 68.42% in 
1.8G. When compared to baseline (5.92 ± 0.9  m/s), PWV increased 
in-flight 1G (6.22 ± 1.38  m/s, p = 0.00927) and 1.8G (6.66 ± 1.71  m/s, 
p = 0.00012). Systolic BP decreased between 1 and 0G (from 136 ± 14.6 
to 134 ± 16.9  mmHg, p = 0.0276), while both systolic and diastolic BP 
were significantly decreased post-flight vs. baseline (138 ± 14.9 to 
130 ± 15.4  mmHg, p = 0.022, 65 ± 7.24 to 59 ± 6.44  mmHg, p = 0.0015, 
respectively). HR showed no significant changes across in-flight 
conditions.
Conclusion: PWV measurements using pOpmètre® are feasible in 
microgravity, measurement failures were mainly due to excessive body 
motion artifacts during the dynamic phases of the parabolic flight. 
Observed PWV changes were pressure independent, and likely stress 
dependent.
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Mean arterial pressure (MAP) and cutaneous vascular conductance 
values for both skin sites (CVCp, CVCf) were calculated. The mea-
sured parameters were log-transformed for normalisation. Two-way 
repeated measures ANOVA was used for statistical analysis.
Results: For LDFp, a statistically significant main effect of time (F(1, 
14) = 17.22, p < 0.001, η2 = 0.15) and group (F(1, 14) = 7.72, p = 0.01, 
η2 = 0.32), but no significant interaction was found. In contrast, no 
statistically significant effects of time, group or their interaction were 
found for LDFf. CVCp showed a significant effect of both time (F(1, 
14) = 14.41, p = 0.004, η2 = 0.31) and group (F(1, 14) = 12.16, p = 0.006, 
η2 = 0.46) with no interaction, while for CVCf only the main effect of 
time was significant (F(1, 14) = 9.47, p = 0.01, η2 = 0.21). There were no 
differences between groups for lnLDFp, lnCVCp and MAP.
Conclusion: Children with T1D have compromised skin blood flow in 
fingers compared to healthy peers. In contrast, the forearm skin blood 
flow was not affected in T1D according to our results.
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Background: Elevated blood pressure (BP) is the most relevant modi-
fiable cardiovascular risk factor. Accurate BP measurement is essential 
for hypertension management, especially given the lower targets rec-
ommended by current international guidelines.
Objective: To present and validate QMon-20, a novel, precise, versa-
tile, and low-cost wearable device designed to automatically record 
BP during a 20-min waiting period before medical consultation. The 
device aims to provide realistic systolic and diastolic values, minimize 
the “white-coat effect,” and eliminate the need for a dedicated room 
required by unattended automated office BP measurement (AOBPM).
Methods: QMon-20, a Bluetooth-enabled wearable device controlled 
via a mobile application, was clinically validated in a cohort of 548 
patients (285 men, 263 women; mean age 61 ± 14 years). Its measure-
ments were compared with unattended-AOBPM, standard office BP 
measurement (OBPM), and daytime ambulatory BP monitoring (ABPM; 
reference standard). Sensitivity, specificity, and diagnostic accuracy for 
hypertension diagnosis were assessed.
Results: QMon-20 demonstrated diagnostic accuracy comparable to 
unattended-AOBPM in distinguishing normotension from hyperten-
sion (73% vs. 76%), with both methods significantly outperforming 
standard-OBPM (56%, p < 0.001).
Conclusion: QMon-20 provides reliable BP measurement without the 
logistical limitations of unattended-AOBPM. Its performance closely 
approximates ABPM and may represent a practical, cost-effective solu-
tion for routine hypertension screening and management.
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Background: Continuous blood pressure monitoring is critical for 
early detection and management of cardiovascular disease. Current 
techniques are either intermittent or invasive, which motivates the 
search for contactless solutions [1]. Radar-based systems offer a prom-
ising alternative, but their feasibility for accurate systolic (SBP) and dia-
stolic (DBP) estimation remains underexplored.
Methods: Single-pulse waveforms were acquired with a 122.5  GHz 
frequency-modulated continuous wave radar [2] and compared with 
reference BP from a sphygmomanometer (Mindray ePM10, Shen-
zhen, China). Morphological features, such as systolic peak, dicrotic 
notch, reflection index, and time intervals, were extracted and com-
bined with anthropometric data. These inputs were used to train lin-
ear regression, random forest, and a one-dimensional convolutional 
neural network (1D-CNN). Performance was evaluated using mean 
absolute error (MAE), root mean square error (RMSE), and coefficient 
of determination (R2).
Results: The dataset included 39 pulse captures from 24 healthy sub-
jects. For SBP, random forest achieved the best performance (MAE 
3.84  mmHg, RMSE 4.21  mmHg, R2 = 0.62). For DBP, linear regres-
sion performed best (MAE 3.28  mmHg, RMSE 4.26  mmHg, R2 = 0.62). 
1D-CNN underperformed, with MAE > 5  mmHg for both SBP and 
DBP. Results are within or close to the Association for the Advance-
ment of Medical Instrumentation limits (mean error ≤  ± 5  mmHg, 
SD ≤ 8 mmHg).
Conclusion: This preliminary study, based on limited data, shows that 
radar-derived pulse waveforms can estimate SBP and DBP with errors 
near accepted standards. These findings also validate the accuracy of 
the extracted pulse waveform. Future work will expand the dataset 
and test the method in more diverse populations.
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Background: Carotid intima-media thickness (IMT) is widely recog-
nised as a marker of subclinical atherosclerosis. Its prognostic value 
in cardiovascular (CV) risk stratification, especially in individuals with 
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type 2 diabetes mellitus (T2DM), remains under investigation. This 
study assessed the interaction between IMT and T2DM in predicting 
CV events in a middle-aged population without known cardiovascular 
disease (CVD).
Methods: A prospective cohort study was conducted at the Preven-
tive Cardiology Department of Vilnius University Hospital Santaros 
Klinikos between 2012 and 2021. Participants aged 40–60 years, free 
from overt CVD and enrolled in the Lithuanian High Cardiovascular 
Risk primary prevention programme, were included. Data on demo-
graphics, T2DM status, and carotid ultrasound were collected. IMT was 
categorised as <900 µm or ≥900 µm. A total of 6,138 individuals (mean 
age 53 years) were followed for 4–10 years for CV events and all-cause 
mortality. Cox proportional hazards regression was used to assess 
associations between IMT, T2DM, and incident CV events, adjusting for 
conventional risk factors.
Results: Among individuals with IMT <900 µm, the presence of T2DM 
significantly increased the risk of CV events (HR = 1.222; 95% CI: 1.016–
1.471; p = 0.034). Although IMT ≥900 µm was linked to a trend towards 
increased risk, statistical significance was not consistently observed 
across subgroups.
Conclusion: T2DM significantly increases cardiovascular risk, even in 
individuals with low carotid IMT. These findings highlight the impor-
tance of comprehensive risk assessment in diabetic patients, extend-
ing beyond subclinical imaging markers, and support early preventive 
measures.
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Background: Hypertension (HTN) continues to be a major modifiable 
risk factor for cardiovascular disease (CVD). Carotid intima-media thick-
ness (IMT) is a validated surrogate marker for subclinical atherosclero-
sis and target organ damage in hypertension. Our aim is to investigate 
the synergistic effects of hypertension and intima-media thickness on 
cardiovascular (CV) events and all-cause mortality.
Methods: A follow-up study was carried out between 2012 and 2021 
at Vilnius University Hospital Santaros Klinikos, involving 6,138 partici-
pants aged 40–60 years who were free of clinically diagnosed CVD at 
baseline. Carotid ultrasound was used to measure IMT, categorised as 
< 900 µm or ≥ 900 µm. Hypertension (HTN) status was recorded, and 
participants were followed for 4–10 years for cardiovascular events 
and all-cause mortality. Cox proportional hazards regression models 
were applied to evaluate associations, adjusting for age, sex, lipids, 
and other common risk factors.
Results: Although the combination of IMT ≥ 900 µm and AH was asso-
ciated with a numerically elevated risk of CVD events (HR = 1.285; 95% 
CI: 0.807–2.047; p = 0.291), this was not statistically significant. IMT ≥ 
900 µm alone showed a similar non-significant trend (HR = 1.196; p 
= 0.347). In individuals with IMT < 900 µm and HTN, no increased risk 
was observed (HR = 1.023; p = 0.874). Mortality risk in the IMT ≥900 
µm and no HNT subgroup was high (HR = 3.461), but this did not reach 
statistical significance (p = 0.221) due to wide confidence intervals.
Conclusion: These findings suggest that although IMT may indicate 
subclinical vascular changes, its usefulness as a sole predictor for car-
diovascular events and mortality in this population remains limited.
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Objective: To assess the impact of TAVR on arterial stiffness, mitral, 
tricuspid (RT) and aortic regurgitation, transvalvular aortic gradient 
and ventricular function, and to find the relationship between pulse 
wave velocity, valvular regurgitations, aortic gradient and ventricular 
function.
Materials and methods: A total of 100 patients, aged 78±5.84 years, 
wih aortic stenosis, underwent TAVR. Pulse wave velocity was esti-
mated using mean arterial pressure. Echocardiography was performed 
before and after TAVR.
Results: TAVR significantly improved arterial stiffness, mitral, tricus-
pid and aortic regurgitation, the transvalvular aortic gradient (49.94± 
15.16 vs.10.29± 5.07, p< 0.0001) as well as ejection fraction and right 
ventricular function. Significant corrleations were found between 
estimated pulse wave velocity before TAVR (ePWV_pre) and teledia-
stolic diameter of the left ventricle, ejection fraction, TAPSE_PSAP and 
parietal relative thickness. Estimated pulse wave velocity calculated 
after TAVR (ePWV_post) was significantly correlated with F_VD_TAPSE 
and RT assessed after TAVR (RT_post). In multiple regression analysis, 
DTDVS and ejection fraction remained significant determinants of 
ePWV_pre (MR=0.278, p=0.0051, and MR=0.228, p=0.0261, respec-
tively), and F_VD_TAPSE and RT_post were revealed as independent 
determinants of ePWV_post (MR=0.372, p=0.0008).
Conclusion: TAVR improved arterial stiffness, the transvalvular aortic 
gradient valvular regurgitation and ventricular function. Estimated 
pulse wave velocity is a noninvasive marker which can provide valu-
able information about ventricular function and tricuspid regurgita-
tion in patients with aortic stenosis undergoing TAVR. These findings 
highlight the importance of integrating PWV measurements into post-
TAVR management.
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Background: Hypertension is the leading cause of premature death 
and disability worldwide. The lack of integration between healthcare 
levels, particularly between community pharmacies and primary care, 
hinders the coordinated follow-up of chronic patients and limits medi-
cation adherence, which is inversely associated with cardiovascular 
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