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Child (closed anterior fontanelle)
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Basilar Artery
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Vertebral arteries V shape before form basilar artery
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Pulsatility: Resistive Index

Peak Systole Velocity — End Diastole Velocity

Peak Systole Velocity
Minimize affect of angulation

Age dependent values S RN
Preterm infant .77 + 7% & e
Term infant 0.7 + 7%

By age 2 0.5+ 15%




Resistive Index

An increase In diastolic flow will result In a

decrease In R

A decrease In diastolic flow WI|| result in an

Increase in RI M \ A L L \

as ICP increases above mean arterial pressure,
diastolic flow may become reversed Rl > 1.0.
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Blood Flow Velocity

* Velocity Is better than RI to predict
cerebrovascular resistance

* Velocity in PCA and vertebral and basilar

arteries should be approximately 50% velocity
in MCA

 Take 2 readings/vessel and use highest (best
Insonating angle)
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Subarachnoid Collection




Subdural Collection (hematoma)
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Normal venous sinuses
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Superior Sagittal Sinus Thrombosis
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Vein of Galen Aneurysm
Feeding vessels, nidus and draining veins




Hydrocephalus

* 1 Rl is sign of
1 ICP
>0.8 in neonate ¢ SR

>(0.65 In children
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Beware! Head connected to Body
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Asphyxia

= Impaired cerebral autoregulation produces an
iIncrease In diastolic blood flow.

= Term infants following asphyxia:

= Low RI ( <.6) w/in the 48° of asphyxia correlated
with poor neurologic outcome.

Archer et al Siebert et al
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PSV 66.7 cm/s
EDV 38.1 cm/s
RI 0.43
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Decrease then reversed diastolic flow

If cerebral edema ol kbbb
develops, Rl will
increase '
Vessels
vasoconstrict

* As ICP increases
above mean AA
pressure, diastolic
flow reverses (RI>1)




Hyperventilation

Decreasing CO, - cerebral vessels
vasoconstrict - RI should increase

= Children w/ reduced or

absent PaCo, vasoreactivity w/in 24°0of injury
= vegetative or died

Beyda DH,. Wade ed. 1987



Progression to Brain Death

= Arrest of CBF at
microcirculation level.

= Large vessels
distend/constrict,
thrombose/collapse.

= Cerebral circulation
arrest

. WO (el g
= Decrease In ‘ it
systolic velocity.

= Small spikes




Brain Death

TCD exam should be used In isolation to

supplant clinical neurologic findings in children
and neonates

Provides data indicating severity of
cerebrovascular arrest.

Repeat study to confirm CBF arrest sufficient to
cause irreversible damage

to supratentorial structures



Vasospasm

Develops in first 2 days
after SAH

Peaks 2 weeks later

Declines gradually
during the subsequent 3
weeks




Vasospasm

AsS cross sectional area of vessel decrease, blood
velocity increases (Bernoulli principle)

Mild:100-140 cm/sec

Moderate: 140-200cm/sec
Severe: >200cm/sec | |
—risk for ischemia Kirsch JD. RadioGraphics 2013

Rapid increase:

>25 cm/sec/day first few days carries poor
prognosis




Vasospasm

Proximal MCA most
accurate

Severe
PSV > 200 cm/sec

rapid increase (>50
cm/s/day)

HCA
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Errors.
- Increased ICP
. low volume flow

- peripheral
vasospasm




Conclusions

US provides unigue CNS applications useful in
the critically Il neonate and child in the acute
setting - ED/NICU/PICU

Important to learn proper technigque
Have appropriate equipment

Understand how results vary dependent on age,
clinical status



