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Ultrasound monitoring of neurocritical patients

Jeong-Am Ryu, MD, PhD

Department of Critical Care Medicine and Department of Neurosurgery, Samsung Medical Center, Sungkyunkwan University

School of Medicine

Transcranial color-coded duplex sonography (TCCS)

Eurcpean | Neumnlogy 2004, 7 839-848
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2001 CHRISTY IMARES

Cranial US

Cranial US
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Cramectomy/Hem icra mecto my
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intractable intracranial hypertension

“Bone flap is removed and stored 1o be
replaced when swelling subsides. Uisually
weeks 1o months

Store flap in abdomen due to vasculas
supply bed, or in freazer,

* Literature unsuse If It is fruly effeciive

Ventricle diameter

Meurccrit Care DOI 10.1007/512028-016-0359-2

Midline shifting

Crit Care Med 2012 Vol 40, Mo, §

Rapid detection of recurrent IVH in TBI

@U@

. Gao et al (Criticsl Care 2012, 16:459

Intraoperative US in intraoperative acute brain swelling

Intraoperative US in intraoperative acute brain swelling
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Optic Nerve Sheath Diameter (ONSD)

Anatomy of optic nerve sheath

+ Optic nerve sheath complex

~ Optic nerve
= White matter tract of CNS
— Perioptic nerve sheath
= leptomeninges2 44 E
= Dura mater
— Subarachoind compartment@ 230 2/C}
- Approximately 0.1 ml of CSF

Optic nerve sheath diameter (ONSD)
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Critical Care Horizons 2015: 1: 22-30

Equipment

= The intrinsic performance of the ultrasound unit is of paramount
importance for the accuracy of the test, as older equipment and a lower
frequency ultrasound probe (<7.5 MHz) may lead to an unacceptably
high interobserver ONSD variability.

Acta Anaesthesiol Scand 2011; 55 f44-652
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ONSD measurement in CT

ﬁ Faungiin Kim, J Neurcinlansive Cave, Vokine 201), 2019
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Convex and linear probe

Method of Iung exam

Supine patients
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B-lines Pleural effusion

Arise from pleural line,
extend to the bottom of the
screen

Efface A lines at their point
section

Correlate with the alveolar
interstitial pattern on CXR
or CT

MNormally seen in the lower
lateral lung zones (3-4 lines)
Water |
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GRIGINAL ARTICLE

The RUSH Exam:
Rapid Ultrasound
in SHock in the
Evaluation of the
Critically Il

Accuracy of Daily Lung Ultrasound for the Detection

*, Thamas Mailhot, +
Viandavia, Mo, Fack

Mk

Emerg Med Clin N Am 28 (2010} 29-56
doii 10,1016 .emc.2003.08.010
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RUSH Protocol: 3 Step

RUSH protocol

+ 3 Step Algorithm
~ The Pump: cardiac evaluation

» LV contractility, RV strain, pericardial effusions
— The Tank: volume status

= IMC variation, leaks, tank compromise
~ The Pipes: vascular system
= Aortic dissection, aneurysms, DVT

Step 1
Pump

2 - =@
Cardiac evaluation

RUSH Step 1
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Fig. 1. Rapid Uitrasound in SHock (RUSH) step 1. Evaluation of the pump

The _eyeball method

Step 2
Tank

Volume Status
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Subcostalinferiar Vena Cava (IVT]
Transaucer Fiacemant
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Subxiphoid View

+ ICE| diameter®t plethora
208 o010 RA
pressure @ MIpECEH

5 WC <2.1cm and
collagsibility = 50%
MWCzd lem or
callapsibility « 50%
1g MCz21em sad
collapsibility < 50%

Step 3
Pipes

Circulatory System

Evaluation of the Pipes

+ "Rupture of the pipes”
— Aortic aneurysm and dissection

) Parastarmal Acrsa

€ Epigastrc Aora

) Sepraumbiicsl Aarta
) Femaral DNT

F} Poplieal CHT

Fig. 16, RUSH step 2. Evaluation of the pipes

DVT

[ Grit Care Res Pract 2012, 201 503254

Femoral vein DVT with fresh clot
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Focused Critical Care Echocardiography

Actikam O-G, Cnf Cave Mag 2015 41:2618-2628

Neurocritical care

ST, MIPHY Sarmed M, Beown M3 M5

Neuro-

critical

care
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