Cucciolini The Ultrasound Journal (2025) 17:36
https://doi.org/10.1186/s13089-025-00428-2

The Ultrasound Journal

Transcranial sonography window

®

Check for
updates

description: a proposal for a rating system
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Dear editor,

Technological developments in ultrasound devices have
allowed an easier visualization of the brain with better
image quality, allowing the method to be spread. Tran-
scranial colour-coded Doppler (TCCD) has been applied
especially in the neuro-intensive care unit (ICU) and
neurology environment [1, 2], even if applications might
be extendable to other settings as the general ICU envi-
ronment [3, 4].

However, description of the transcranial window has
been classically reported as qualitative (present or not)
with almost 10% of people reported to have not a suf-
ficient transcranial window to explore the brain, espe-
cially if they are elderly females [5]. In my experience, this
description of the TCCD window is not always repre-
sentative of the real capacity of the ultrasound (US) beam
penetration, that might have different nuances, even
when the settings have been optimised.

Different characteristics of the bidimensional images
and Doppler insonation can in fact be described. In
particular, structures that are more difficult to insonate
become progressively clearer as the quality of the acous-
tic window improves. Regarding the bidimensional
imaging the most easily identifiable structures are the
contralateral temporal bone and the sphenoid wing.
When the window is better, the mesencephalon is gen-
erally the next easier identifiable structure followed by
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the other parenchymal structures (e.g. thalami, ventricu-
lar structures, pineal gland, tentorium). Regarding the
vessels insonation, even if the bidimensional image is
poor, the middle cerebral artery or the posterior cerebral
artery might be visible. Conversely, sometimes the bidi-
mensional image might be good or adequate but vessels
might be not visible.

To fill the gap between the current qualitative assess-
ments and what we observe in our everyday clinical
practice, I propose here a rating system of the transcra-
nial US window that is composed by a number for the
bidimensional image quality and a letter for the visible
vessels (colour function mode). The combination of num-
bers and letters composes the final rating as described
in Table 1. The distinction of the image and the vessels
rating is justified by the different clinical questions that
could be answered by these two different aspects of the
exam. Two practical examples will be given where a dif-
ferent rating for the TCCD window might justify dif-
ferent clinical decisions. Examples of images and their
rating is provided in Table 2.

Let’s suppose to have a patient in whom brain death
is suspected based on clinical criteria. This patient has
been sedated until a few hours ago and therefore a test
is required to demonstrate the absence of flow in the
three main vessels of the intracranial circulation. In this
case, if the patient has an excellent transcranial window
with a rating A for the vessels at a previous exam, absent
or reverberant flow in all the the principal brain vessels
could be demonstrated and investigations to determine
the cerebral death could proceed. Conversely, if only
some of the vessels are visible (rate B), an angiographic
study or a 24-h sedation hold is required (according to
our local regulations), which would prolong the ICU stay

©The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13089-025-00428-2&domain=pdf
http://orcid.org/0000-0001-9456-439X

Cucciolini The Ultrasound Journal (2025) 17:36 Page 2 of 4
Table 1 Ratings for the transcranial color-coded doppler window

Bidimensional image description Rating Colour-Doppler function description Rating
No structures visible, no US beam penetration 4 No vessels visible D
Contralateral temporal bone and sphenoid wing visible—bony 3 One main vessel only visible (generally MCA or PCA)—one side C
structures

All the above plus some (but not all) parenchymal structures visible 2
(for example: mesencephalon or third ventricle only visible)

All the main parenchymal structures visible (i.e. mesencephalon, 1
pineal gland, thalami, ventricular structures, tentorium cerebelli)

More than one main vessel visible, not all explorable B

All the Willis'polygon vessels visible (at least MCA, ACA, PCA). A
Syphon and ICA visible

The rating is intended with the best device settings applied (e.g. probe frequency, depth, focus, pulse repetition frequency, scale, filtering).

ACA anterior cerebral artery, ICA internal carotid artery, MCA middle cerebral artery, PCA posterior cerebral artery, US ultrasound

or require patient mobilization, incurring in additional
costs and workload.

In people with a good accessibility of TCCD win-
dow for parenchymatous structures the exam reliabil-
ity might be high for detection of the third ventricle
enlargement and the calculation of the midline shift. It
has in fact been proved that TCCD has a good sensi-
bility and specificity for midline shift detection, and in
people with a good view of the intracranial structures
TCCD might avoid unnecessary CT scans [6]. However,
the sensitivity and specificity of the exam might drop
down if the patient has a low US beam penetration and
thus a CT scan would be essential for the diagnosis or
rule out of hydrocephalus or midline shift when these
conditions are suspected.

Regarding research objectives this TCCD window
rating might have an impact as well. For example, in
patients with previous aneurysmal subarachnoid haem-
orrhage TCCD examination for vasospasm detection
has been reported to have a high positive predictive
value only for the middle cerebral artery [7]. Even if

the TCD accuracy for vasospasm has been extensively
explored, studies on TCCD accuracy are not so numer-
ous and evaluation of the sensibility and specificity
could be re-evaluated in relation to the rating of the
transcranial window for the vessel’s examination.

However, the clinical feasibility and research useful-
ness of this rating system application must be tested in
practice and future pilot studies are thus awaited. Any-
way, a description of the transtemporal window qual-
ity, expressed as a rating, would standardise the TCCD
window description helping in understanding the
strengths and limitations of the exam. This would allow
a better interpretation of the results explaining a low
reproducibility of the exam (low inter-rater reliability)
or strengthening its results. In addition, it could open
different research perspectives regarding the diagnos-
tic accuracy of TCCD for various conditions. For these
reasons, the rating of the TCCD window might be con-
sidered as an important parameter to include into the
report of the exam.
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Table 2 Images examples of the rating system

Bidimensional image description Rating Colour-Doppler function description Rating

: : : : ; No vessels visible. Mesencephalon is indicated by the dashed
No US beam penetration. A TCCD window is not identifiable line. 4 points star: sphenoid wing

In this image the only vessel identifiable is the MCA. Mesenceph-
alon is indicated by the dashed line

A patient in which the bony structures are the only visible struc-
tures. The dashed line indicates the sphenoid wing

The vessels identifiable are the middle and posterior cerebral
Mesencephalon is the only parenchymatous structure clearly artery. Anterior cerebral artery is not visible even changing
identifiable in this patient (indicated by the dashed line) the probe positioning. Dashed line: mesencephalon. M1: middle
cerebral artery first tract. M2: middle cerebral artery tract 2. P1:
posterior cerebral artery first tract. P2: posterior cerebral artery
tract 2
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Table 2 (continued)
Bidimensional image description Rating Colour-Doppler function description Rating

TCCD window where all the principal parenchymal structures are
identifiable. In this case we can see the third ventricle (4-points
star) and the pineal gland (arrow)

In this image all the Willis polygon vessels are visible. ACA: ante-
rior cerebral artery. cACA: contralateral anterior cerebral artery.
M1: middle cerebral artery first tract. M2: middle cerebral artery
tract 2. cM1: contralateral middle cerebral artery first tract. PCoA:
posterior communicating artery. PCA: posterior cerebral artery

Supplementary Information

The online version contains supplementary material available at https://doi.

0rg/10.1186/513089-025-00428-2.

[ Supplementary Material 1.

Acknowledgements
Not available.

Author contributions
The author approved the content in its final version.

Funding

The author received no financial support for the research, authorship, and/or

publication of this article.
Data availability

Data sharing is not applicable to this article as no new data were created or
analyzed in this study.

Declarations

Ethics approval and consent to participate
Not applicable.

Competing interests
I declare that | have no competing interests.

Received: 12 January 2025 Accepted: 18 April 2025
Published online: 31 July 2025

References

1. Bertuetti R, Gritti P, Pelosi P, Robba C. How to use cerebral ultrasound in

the ICU. Minerva Anestesiol. 2020;86(3).
2. Czosnyka M, Matta BF, Smielewski P, Kirkpatrick PJ, Pickard JD (1998)
Cerebral perfusion pressure in head-injured patients: a noninvasive

assessment using transcranial Doppler ultrasonography. J Neurosurg
88(5):802-808

3. Lau VI, Arntfield RT (2017) Point-of-care transcranial Doppler by inten-
sivists. Crit Ultrasound J 9(1):21

4. Cucciolini G, Corda |, Forfori F, Corradi F (2024) Brain ultrasonography in
critically ill septic patients: a scoping review. J Clin Med 13(22):6920

5. Lee CH, Jeon SH, Wang SJ, Shin BS, Kang HG (2020) Factors associated
with temporal window failure in transcranial Doppler sonography.
Neurol Sci41(11):3293-3299

6. Cattalani A, Grasso VM, Vitali M, Gallesio |, Magrassi L, Barbanera A
(2017) Transcranial color-coded duplex sonography for evaluation of
midline-shift after chronic-subdural hematoma evacuation (TEMASE): a
prospective study. Clin Neurol Neurosurg 162:101-107

7. Mastantuono JM, Combescure C, Elia N, Trameér MR, Lysakowski C
(2018) Transcranial Doppler in the diagnosis of cerebral vasospasm: an
updated meta-analysis. Crit Care Med 46(10):1665-1672

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1186/s13089-025-00428-2
https://doi.org/10.1186/s13089-025-00428-2

	Transcranial sonography window description: a proposal for a rating system
	Acknowledgements
	References


