Appendix A. Technical methodology for ECD-TCCS investigation

Patient position

The posture of the subject under examination obtains a crucial part

determining the main route of cerebral outflow. For this reason the

subject should be investigated at least in both supine and sitting

position (0°and 90°). This objective can be realized with the subjects

being positioned on a tilt bed/chair.

Equipment and transducers

The investigation of the cerebral venous haemodynamics can

envisage the contemporaneous analysis of both the intracranial and

extracranial pathways, by combining with the same ultrasound

machine respectively the examination of the DCVs with that of the

IJVs–VVs by means of the proper ultrasonographic probe. The

transducer at the intracranial level is at low frequency, usually

2.5 Mhz, whereas at the cervical level is at high frequency, 7.5–10 Mhz

or more, according to the different depth of the veins respective to the

body surface where the transducer is placed.

DCVs flow direction assessment

The transducer is placed at the level of the trans-temporal bone

window, and the depth of the insonation is adjusted to 10 cm. At an

insonation depth of about 7 cm it is possible to consistently identify

the echo-lucent third ventricle, limited by two echogenic bright

margins, as well as the two comma-shaped frontal horns of the lateral

ventricles. Subjects can be examined in both sitting and supine

positions and the venous flow is enhanced by inviting the subject to

breathe, and setting the PRF of the instrument to lower values, ranging

between 0.5 and 1.4. Using the trans-temporal acoustic bone window,

it is possible to insonate around the third ventricle at least one of the

DCVs, or all three branches, including basal veins of Rosenthal (flow

expected up-ward and to-ward the Galen vein), great vein of Galen

(flow expected to-ward the occipital side into the straight sinus), and

internal cerebral veins (flow expected down-ward and to-ward the

Galen vein) (Fig. 5). Reflux is a reverse flow for a duration N0.5 s.

IJVs–VVs flow direction assessment

Examination is performed with high frequency transducers as above

reported. Subjects should be examined at least in sitting and supine

positions. Flowrecording begins twominutes after the change inposture

and after several deep breaths in order to permit blood redistribution in

the venous system. For each assessment the direction of flow is analyzed

eitherwith the pulsedwavemode and the sample placed in the vessel, at

a 60° angle, or with the colour coded mode, by comparing the colour of

the flow in the IJV/VV with that of the satellite carotid and/or vertebral

artery, respectively. Either the IJVs or the VVs can be examined by using

both the transversal and/or the longitudinal cervical access. The operator

usesminimal pressure over the skin in order to prevent compressing the

vein and thereby affecting themeasurement. Flow direction is normally

directed to-ward the heart. Reflux is a reverse flow assessed in the

respiratory pause for a duration N0.88 s.

Assesment of CSA

The level of IJV insonation corresponds to the thyroid gland, and the

point of measurement is outlined over the skin with waterproof pen.

Patients and controls were examined in sitting and supine positions

using the transversal access (by the longitudinal scan the operator is

unaware if the CSA is elliptical or circular, so affecting themeasurement).

Fig. 5. Appendix: flow direction in the cerebral venous system. Flow in the cerebral veins is monodirectional (yellow arrows). Any reverted flow for a duration N0.5 s is considered reflux:

the veins of the subcortical grey matter (SCGM) drain into the deep cerebral veins DCVs (ICVs internal cerebral veins, RV Rosenthal vein, GV Galen vein). Legenda: SSS superior saggital

sinus, IPS inferior petrosus sinus, SS straight sinus, CS confluence sinus, TS transverse sinus, IJVs internal jugular veins. [image: image1.emf]
