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Description
Local hemodynamic conditions, characterized by low and 

fluctuating wall shear stresses, play a crucial role in the onset 
and progression of vascular atherosclerotic lesions, as has been 
extensively documented. As a result, examining the flow field at 
the carotid bifurcation can help identify vulnerable plaques 
earlier. In this scenario, it is critical to develop novel non-invasive 
imaging tools that can be utilized in routine clinical practice to 
identify blood flow that is disturbed and recirculating. In this 
unique circumstance, Vector Stream Imaging is turning into a 
significant device as it gives a point free evaluation of blood 
stream speed and complex stream vector perception. By 
comparing the high-frame rate vector flow imaging method to 
computational fluid dynamic simulations at a number of 
locations along the carotid bifurcation, the present investigation 
sought to verify the validity of the method. Our research showed 
that HiFR-VFI is a reliable method for quickly and effectively 
visualizing the velocity field in large arteries. As a result, it has 
great potential for use in research-based clinical practice to 
identify low and oscillating velocity gradients near the vessel wall 
and flow recirculation. The evaluation of the effects of 
pharmacological treatments and the investigation of the role of 
local hemodynamics in vascular pathologies may benefit greatly 
from the use of HiFR-VFI. The world's leading cause of death is 
cardiovascular disease.

Main Causes of Mortality and Long-Term
Disability

One of the main causes of cerebrovascular complications like 
stroke and transient ischemic attacks, as well as one of the main 
causes of mortality and long-term disability, is severe stenosis of 
the carotid arteries caused by atherosclerosis. The main clinical 
issue is that atherosclerotic plaques can rapidly progress from 
asymptomatic to severe stenosis or even plaque rupture. As a 
result, early detection. The novel HiFR-VFI method was 
accurately validated in this study for large amounts of 
magnitude and velocity direction data, highlighting its potential 
for characterization of the CB blood flow field. In particular, the 

magnitude and direction of the velocity vectors derived by HiFR-
VFI and those derived by MRI and CFD were found to be in good 
agreement. All transplantation surgeries can result in 
thrombosis after free flap transfer or solid organ failure, 
necessitating transplantation or even death, according to recent 
studies. Our findings are consistent with these findings. The 
motions associated with route operations in patient care and 
subtle aspects associated with the use of the devices can 
influence the measurements that are produced by current 
technologies, which can provide early warnings of thrombosis. 
Additionally, wired interfaces to external data acquisition 
hardware are required for these systems, which restrict patient 
mobility and expose the sensor to interface disruption caused by 
external tension. In addition, the probe must be mounted 
directly on the anastomosed artery or vein in many of the 
currently available systems, putting these delicate structures at 
risk of kinking, avulsion, or other disruption. A wireless, 
implantable flow sensing probe technology that takes advantage 
of thermal transport mechanisms to enable continuous 
monitoring of the velocity of microvascular flow within 
peripheral tissue that is far from the vital blood supply has been 
the subject of recent reports. For the accurate detection of 
thrombosis in auto- or allotransplanted flaps or organs, this 
capability is useful. Since the test straightforwardly gauges 
temperature as opposed to stream speed, scientific models 
should be utilized to decipher the outcomes. In order to 
determine the blood flow velocity in flaps and organ grafts for 
this flow sensing probe, a model that takes into account both 
heat convection and heat conduction is developed here. The 
model is used to predict the velocity of blood flow in in vivo 
experiments after being validated in vitro with and without 
blood flow. After the transplantation procedures, the model 
ensures reliable and accurate flow monitoring and serves as an 
important support for this kind of flow sensing probe. The most 
important procedures for treating the loss or dysfunction of a 
vital body part are free flap transfer and solid organ all 
transplantation. The harvest of the critical artery and vein of the 
flap or organ, as well as the surgical anastomosis to nearby 
vessels at the recipient site, are critical to the success of free 
tissue transfer.
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Two-Velocity, Two-Layer Blood Flow
Model

Thrombosis, which affects 5–10 percent of flaps, is a common
early post-operative failure mechanism. Within the first 48
hours of surgical transfer, the vast majority of these failures
occur. Reoperation and surgical salvage can be life- or limb-
saving when thrombosis is detected early. Necrosis of the flap or
organ graft is a devastating outcome when thrombosis is not
detected in time. In this paper, we develop and investigate a
two-velocity, two-layer blood flow model. The acceleration
offset term between each layer and the mass exchange of the
flows has been included as source terms in the model. The
Riemann problem is constructively solved and the elementary
waves are derived. A Godunov scheme for the new model is also
developed by us. In order to confirm the model's effectiveness
and adaptability, numerical simulations are provided. The

application of blood flow to additional layers and the creation of
high-order numerical schemes may benefit from the findings. To
simulate the anti-plane wave motion in heterogeneous media,
this paper proposes the singular boundary method, a semi-
analytical boundary meshless method. A straightforward
variable transformation is used to derive the fundamenal
solutions to two distinct variations of continuous
inhomogeneity. The derivation reveals that the wavenumbers of
the governing equations that result from the variable
transformation determine the fundamental solutions. The novel
origin intensity factors overcome the fundamental solutions'
source singularities. The SBM can be used to simulate anti-plane
wave scattering and diffraction in nonhomogeneous media
thanks to its fundamental solutions and OIFs. The proposed
SBM's convergence, accuracy, and efficacy are demonstrated
through numerical experiments that include finite and semi-
infinite cases with various variations and boundary conditions.
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