
2025/06/29 02:18 1/2 Cerebral Ultrasound Perfusion Imaging

Neurosurgery Wiki - https://neurosurgerywiki.com/wiki/

Cerebral Ultrasound Perfusion Imaging

Ultrasound Perfusion Imaging is feasible to enable detection of cerebral hypoperfusion after
aneurysmal subarachnoid hemorrhage, and the left-right difference of time to peak (TTP) values is the
most indicative result of this finding 1).

Over the past 20 years, ultrasonic cerebral perfusion imaging (UPI) has been introduced and validated
by applying different data acquisition and processing approaches. Clinical data were collected mainly
in acute stroke patients. Some efforts were undertaken in order to compare different technical
settings and validate results to gold standard perfusion imaging. A review illustrates the evolution of
the method, explicating different technical aspects and milestones achieved over time. Up to date,
advancements of ultrasound technology, as well as data processing approaches, enable semi-
quantitative, gold standard proven identification of critically hypo-perfused tissue in acute stroke
patients. The rapid distribution of CT perfusion over the past 10 years has limited the clinical need for
UPI. However, the unexcelled advantage of mobile applications raises reasonable expectations for
future applications. Since the identification of intracerebral hematoma and large vessel occlusion can
also be revealed by ultrasound exams, UPI is a supplementary multi-modal imaging technique with
the potential of the pre-hospital application. Some further applications are outlined to highlight the
future potential of this underrated bedside method of microcirculatory perfusion assessment 2).

Ultrasound perfusion imaging provides a simple and non-invasive way to detect the VN time window,
which increases the feasibility of vascular normalization (VN) in clinical cancer applications 3).

Reitmeir et al. compared contrast-enhanced ultrasound perfusion imaging with magnetic resonance
perfusion-weighted imaging or perfusion computed tomography for detecting normo-, hypo-, and
nonperfused brain areas in acute middle cerebral artery stroke. We performed high mechanical index
contrast-enhanced ultrasound perfusion imaging in 30 patients. The time-to-peak intensity of 10
ischemic regions of interest was compared to four standardized nonischemic regions of interests of
the same patient. A time-to-peak >3 s (ultrasound perfusion imaging) or >4 s (perfusion computed
tomography and magnetic resonance perfusion) defined hypoperfusion. In 16 patients, 98 of 160
ultrasound perfusion imaging regions of interest of the ischemic hemisphere were classified as
normal, and 52 as hypoperfused or nonperfused. Ten regions of interest were excluded due to
artifacts. There was a significant correlation between the ultrasound perfusion imaging and magnetic
resonance perfusion or perfusion computed tomography (Pearson's chi-squared test 79.119, p <
0.001) (OR 0.1065, 95% CI 0.06-0.18). No perfusion in ultrasound perfusion imaging (18 regions of
interest) correlated highly with diffusion restriction on magnetic resonance imaging (Pearson's chi-
squared test 42.307, p < 0.001). Analysis of receiver operating characteristics proved a high
sensitivity of ultrasound perfusion imaging in the diagnosis of the hypoperfused area under the curve,
(AUC = 0.917; p < 0.001) and nonperfused (AUC = 0.830; p < 0.001) tissue in comparison with
perfusion computed tomography and magnetic resonance perfusion. They presented a proof of
concept in determining normo-, hypo-, and nonperfused tissue in acute stroke by advanced contrast-
enhanced ultrasound perfusion imaging 4).
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A review detail the methodology of ultrasound perfusion imaging, discuss aspects of its safety and
present the clinical applications of brain perfusion assessment with ultrasound in acute stroke
patients 5).
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