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Background and Aim: Treatment decisions in asymptomatic carotid artery
stenosis remain based on anatomical thresholds, despite limited correlation
with hemodynamic significance and stroke risk. While pressure-derived indices
guide coronary revascularisation, physiological assessment in carotid disease
is largely unexplored. The aim was to evaluate the safety, feasibility, and
physiological relevance of invasive pressure-wire assessment in asymptomatic
carotid stenosis and to examine its relationship with anatomical imaging and
the effects of carotid artery stenting (CAS).

Materials and Methods: In this prospective single-centre study, 30 patients
with suspected high-grade asymptomatic carotid stenosis underwent duplex
ultrasound screening and pre-procedural MRI. Pressure-wire measurements
(Pd/Pa and resting full-cycle ratio [RFR]) were obtained distal to the lesion (M1,
C5, C2 segments) before and after CAS. Stenosis severity was assessed using
NASCET criteria. Associations between pressure indices, imaging parameters,
and collateral circulation were analysed.

Results: Pressure-wire assessment was feasible in all patients without
complications. Distal pressure indices were significantly lower in stenotic
arteries and strongly correlated with ultrasound and MRI stenosis severity (r
up to 0.84, p<0.01). Notably, patients with borderline anatomical stenosis
who did not undergo stenting demonstrated pressure values comparable to
contralateral arteries. CAS resulted in immediate normalisation of pressure
across all segments. A Pd/Pa or RFR threshold of 0.88-0.90 identified >70%
stenosis with high diagnostic accuracy. Collateral anatomy significantly
influenced distal pressure behaviour.

Conclusions: Invasive physiological assessment of carotid stenosis is safe,
reproducible, and reveals meaningful discordance with anatomical severity.
These findings support a potential role for pressure-guided decision-making in
carotid revascularisation.
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