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‘ Ultrasonography in the ICU
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Tortuous aorta.

Peribronchial shadows increased.
Degenerative change of spine.
Bowel gas increased.

Overinflation of both lungs.
Interstitial shadows over both lungs.
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Nutrients Monitor
The screen displays information such as blood

pressure measurements and heart rate, An
alarm is activated if an abnormality develops

Liquid food is given through a tube that passes
into the stomach or directly into a vein

Drug therapy
Differc;ut:rugs may be glucn.;l‘“c
rate of administration is carefully Suction Oxygen suppl
monitored and controlled equipment Ev:y’ bed ar:r h‘:s
Excess secretions an oxygen supply

are reqularly avaihb%e at
removed from the all times
airways
using suction ~

a0

Intravenous fluids
Fluids to prevent
dehydration are given
irectly into a vein

Nurse

Each nurse
cares for only
one or two
patients

Ventilator tubing

blood can be ECG electrodes
measured Electrodes on the chest detect
painlessly using the electrical activity of the
3 probe on the heart, which is shown as a
finger or earlobe tracing on the monitor

Ventilator

This machine inflates the lungs
with oxygen and airin order to
maintain blood oxygen levels
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CPCR with
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Routine chest x-rays in intensive care units:

a systematic review and meta-analysis

Restrictive Routine
Study Mean SD  Total Mean SD
Primary analysis: trials
Krvopaletal, 2000 676 403 5 783 564
Heplumetal 2008 984 B75 306 962 524
Patlents 357
Overall effect: pe0.62; heterogeneity: 's6%
Sensitivity analysis: trials and observational studles
Price ot al, 1599 64 15 %88 B 14
Leang et al, 2000 1.7 a7 100 21 a7
Krinsleyetal 2003 48 109 1267 47 11
Krvopal etal, 2000 676 403 5 783 564
Heplumet o 2009 984 875 306 982 824
Patients 12

Overall effect: p=0.16; helerogeneity: '«19%

g5t

1833
100
1297

gss

Weight

32.4%
67.6%
100.0%

69.0%
84%
13,1%
27%
58%
100.0%

Mean Difference
[95% C1)

117 [-3.19, 0.65)
0.12[-1.23, 1.47]
0,30 [-1,48, 0.69)

0.40 (0.29, 0.51)
0,40 [-1.43, 0.63]
0,20 [-0.65, 1.05]
-1.17[-3.18, 0.85)
0.12(-1.23, 1.47]
0.24 [-0.10, 0.58)

Restrictive Routine Aisk Ratio
Sludy Evenitz Total Evenis Total Welght  [85% C1)
Primary analysis: trials

o
[ |

' Krivopal & al, 2003 1z 51 " 43 25.9%  0.92 [0.45, 1.67]

Clac’h at al, 2008 28 a1 =] a4 T4 100086, 1,58 =
Tatal 4l 132 40 127 100.0% 0,98 [0.68, 1.41)

Owerall effect: p=0,91; heterogeneity; F=0%

Sensilivity analysis: trials and observational studies

) Laong & al, 2000 3 0 2 100 0.4% 1.50 [0.26, 5.78] S - e
| Krinsley at al, 2003 255 1267 265 1287  555%  0.99[0.85 1.15) —*—
=] Krivopal &1 al, 2003 12 51 1" 43 256% 0,92 [0.45, 1.67] € -
_ Graat at al, 2007 104 g2z 132 754 238% 096 [0.76, 1.21] —Ij—
Hendriksa at al, 2007 38 250 T9 486 10.3% 084 [0.86, 1.33] .
—_—
Clach at al, 2008 28 al = a4 T4% 1,00 [0.66, 1.53]
-
Tatal 441 231 518 764 100.0% 0.96 [0.E7, 1.09) e
Overall effect: p=0,68; heterogenaity: F=0%
1 1 1
-2 0 2 < f T T 1
. ' . s 0.5 0.7 1 15 2
AR Favaurs rastnclive Favours rautine

duration of mechanical ventilation (WMD -0.30 days, hospital mortality (RR 0.98,95% CI 0.68 to 1.41, P = 0.91;
95% CI -1.48 to 0.89 days, P = 0.62; three trials, N = two trials, N = 259)

705)

Crit Carel 2012:Dee 12;16(2):R68:..doi: 10:1186 /cc1 1321



ARDS or acute lung edema progress
Traumatic pneumothorax
Invasive procedure
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ETT: 3-5 cm from above the carina

CVC(PICC, Port-A catheter, CVP, Perm cath, Hickman cath): right
tracheobronchial angle and carina

NG: 10~15 cm below diaphragm, Except esophagectomy patient

Chest tube: in thoracic cavity, at least

[ABP catheter: 2 cm inferior to the aortic arch

ECMO: Too close of VV ECMO

Swan-Ganz catheter: rare used
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Cardiac cath— one side
Cardiaccath —oneside
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- 4/18 before
procedure 4/18 after

procedure




Chest tube thoracostomy
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Blunt dissection technigque

- TiEiEME AZRHTrocar

» From 2003 - 2008, 1/
fatalities reported in the UK.
(Most due to insertion of
the chest tube into another
organ.)

» Trocare=HIE ARY!




Outside chest tube
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Chest radiograph is routinely used to assess the
appropriate positioning of support devices

« An increased awareness of normal and incorrect positions of support
devices on chest radiographs can prevent the development of adverse
events.
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Pneumo - pericardium

ldx 21

MGATEQ630101
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Empyema - VATs decortication
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Tension
pneumothorax

. PE—TELEX 1R

. Chest ECHO
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- Diaphragm
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What can we do

better ?

« LGI active bleeding
- Hemorrhagic shock
- Emergent operation

 What else?
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Ultrasonography in the Critical Care Unit -
Point-of-care ultrasonography (POCUS)

whole body ultrasonography

Lung Ultrasonography: pneumothorax, pulmonary edema, pleural
effusion

Cardiac function: tamponade signs

Abdominal ECHO: Free fluid, Free air or other clinically indicated
abdominal pathologies like hydronephrosis

Lower extremity: DVT study



“LEVEL 1" ULTRASOUND LEARNING GOALS in TRAUMA CRITICAL CARE

[ 1. “ABCDE" PRIMARY ASSESSMENT (Vital signs, anomalies, detectable causes, responses, complications)

( AIRWAY: Airway patency

& obstructive causes ]

A

\ |' BREATHING: Respiratory performance
& dyspnea/hypoxemia causes

B

Coamvonis)

C

[ CIRCULATION: Haemodinamics & shock

hypotension causes J

Airway patency ECHOCARDIO
(ventilation)
ABDOMINAL US

Tracheal lesions
femphysema . ilation

Tracheal

displacement Emphysema

Compressive neumothlorax

haematoma Pleural I‘IL_nd

(Prandial status) Atelectasia
Diaphr. lesions
Multiple fractures

Heart performance
(rhythm, contractility,
volume, ratio)

Myocardial failure Caval vein asset

Pericardial fluid/  (volume, responsiv.)

tamponade Deep venous
Acute dilation thrombosis Peritoneal fluid
Valvular lesions  (limbs, iliac, (FAST, abdominal)
Pulm. embolism  subclavian) Haematomas ++
(parenchymal,
sub-capsular,
pre- & retro-
periton. spaces,

retro-placentar)

-
-

-~

ULTRASOUND ENHANCED
CRITICAL MANAGEMENT CYCLE:

1) Primary “ABCDE" Assessment

2) Resuscitation

3) Secondary "Head-to-toe” Assessment
4) Intensive/Definitive Care

5) Continuing Follow Up

(chest and
abdominal wall,
limbs, pelvis,
perineum)
Peripheral pulse

DISABILITY: Neurologic status

& comarfocal signs causes ]

D

[ EXPOSURE:

Exclude
missed findings

)

E

RN

Large haematomas 1

Optic nerve enlarg.
Pupilla reflexes”

Midline shift*

Neonatal/Infant

assessment Preventing missed
life-threatening
lesions

2. “ABCDE" RESUSCITATION (Electric, Fluid/Drug, Interventional)




[

2. "ABCDE" RESUSCITATION (Electric, Fluid/Drug, Interventional)

Airway device
management:
naso-/oro-
tracheal intub.,
cricothyrotomy,
tracheotomy,
tracheostomy

Needle
torachocentesis
Chest tube
insertion
Thoracotomy

Pericardio-
centesis

Diagnostic paracentesis
DPL/Mini-laparotomy

Thoracotomy Laparotomy (intra/post-operative)

Central & peripheral vascular puncture, venous cutdown, intraosseous puncture (confirmation)* Y
Nasogastric tube insertion, Urinary catheterization/Cystocentesis, Pre-/intra-/post- operative applications ...

Fluid therapy management (input, output)
Drug therapy management (inotropes, thrombolytics, diuretics, antidotes)

Defibrillation (recovery, PEA vs pseudo-PEA)
Pacing (mechanical capture, intra-venous guidance)

( 4. INTENSIVE/DEFINITIVE CARE

( 3. "HEAD-to-TOE" SECONDARY ASSESSMENT

Pre-fintra-/post- operative
applications

Loco-regional anaesthesia
Foreign body detection/
extraction ... Others

( 5. CONTINUING FOLLOW UP J

N

Serial examinations & monitoring

J Skull fractures Liver, spleen, kidney,
Maxillary hemosinus diaphragmatic lesions
w .. Transcranial doppler Pneumoperitoneum
4 iﬁaBﬁc(:)[r)usE Ocular lesions Retroper.
o haematomas
" Lung contusions lleum, Intest. Ischemia
+- ‘.LEYEL ? Rib, sternum fractures Scrotal Trauma
applications
Diaphyseal fractures +/- “ABCDE"
Muscular lesions ++ evaluation
Articular fluid
Haematomas ++ +/-“LEVEL 2"

-

evaluation )

-

Assess vital functions, failures, lesions, causes, and anatomic areas - Address electrolyte, fluid/drug and interventional resuscitation
Provide pre-/intra-/post- procedural/operative guidance - Evaluate and monitor treatment efficacy - Detect and treat complications - Re-assess




Advantages

« Rapid

Repeat

Non-invasive

Portable

No radiation
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Hyperoxic hypoxic

paradox
BN SR EES 2T
k& B 58 A A3 e R
HBOTsA S B IEAAERE 1
( HIF ) RYBRERAFRYTERL -
B NNEREMANEYE - KB
2R HIF-1oAIHIF-2 0GR &R [
EERAFNIEARERRAS
AFERT ( VEGF ) - VEGF#R
e MEA R 2 En T

Hypoxia Intermittent hyperoxia
(L 1 wir

T veer T veer

T stemcells T stemcells

J smT T skt
1 Mitochondria biogenesis T Mitochondria biogenesis







