MeA€tn agplopol TWV TTVEUUOVWY TIopA TNV KALvn TnC EVTATIKAC.
Elvat epiktn kat alomnotn ;

I. FaBpnAidng

EvtatikoAoyog

Movada Evtatikn¢ Oepaneiog

A’ Naveruotnuakn Mveupovoloyikn KAwikn
Nocokopeio ‘Zwtnpia’



* MEtpnon Tou TeAo-eKNVEVOTIKOU Oykou (EELV) = Strain = Vt/EELV
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Atelectasis




Pneumothorax




ARDS Lung

A) Hyperinflated

B) Normally aerated
C) Poorly aerated
D) Non-aerated




MultiBreath-Nitrogen Washout technique
for the assessment of EELV

Engstrom Carestation (GE)
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Research

Nitrogen washout/washin, helium dilution and computed

tomography in the assessment of end expiratory lung volume
Davide Chiumello!, Massimo Cressoni2, Monica Chierichetti2, Federica TallariniZ, Marco Botticelli2,
Virna BertoZ2, Cristina Mietto? and Luciano Gattinonil.2

Critical Care 2008, 12:R150
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Critical Care 2008, 12:R150




Accuracy and precision of end-expiratory lung-
volume measurements by automated nitrogen
washout/washin technique in patients with acute

respiratory distress syndrome

Jean Dellamonica™™, Nicolas Lerolle™, Cyiil Sargentini®, Gaetan Beduneau, Fabiano Di Marco®, Alain Mercat”,
lear-Christophe M Richard”, Jean-duc Dighl®, Jordi Mancebo’, Jean-lacques Roubw®, Qin Lu®, Glles Bemardin® and
Laurent Brochand -~

Dellamonica et al Crtical Care 2011, 15:R2594




¢Low PEEP
®* High PEEP

*Mean low PEEP

Variability 4% |
Largest difference 85+64m| ¢ g @

oo T 8 ' p=0.004
- . - u|: L ]

- ‘.{5 o o W

® Mean high PEEP

——
=
=
=
L]
a
-
=
=
o
=
=
=
o
&
k=t
[ =
L}
-

a00 1000 1500 2000 2500

EELV (mL)

Figure 2 Largest difference (absolute values) between the three EELV values obtained in each p

atient, as a function of EELV. The
= n th = M = = — ] = [ = = —_

1l : ! iff

Dellamonica et al Crtical Care 2011, 15:R2594




Electrical Impedance Tomography




GOE MF Il System

Developed by Barber and Brown in the early 1980s



EIT systems

Pulmovista 500 (Draeger)

Swisstom BB2




The principles of EIT
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Continuous rotation of the location of current injection
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16 x 13 = 208 voltage measurements - one frame

Frame rate = 20/sec Intensive Care Med (2012) 38:1917-1929

DOI 10.1007/s00134-012-2684-z
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Correlation between Tidal (impedance) Variation and Tidal Volume
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Inspiration from RV to TLC increases impedance by 300%



Series of dynamic images representing air filling
during inspiration
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Regions of Interest (ROI)

Horizontally




Regions of Interest (ROI)

Quadrants




Regions of Interest (ROI)

Free mode




Screenshot of the main View




Journal of

“ Applied Physiology:

Detection of local lung air content by electrical
impedance tomography compared with electron beam CT

IOSE HINZ.! PETER HERRN GERALD WEISSER,? GUNTER HAHN,!

4 Apnl Physic! 9% GRI—GGBE, 2002
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PEEP titration in ARDS

PEEP 15 cm H20 PEEP 10 cm H20 PEEP 5 cm H20 PEEP 0 cm H20




4 —
PEEP = 0 mbar, V;= 150 ml AZ ;.5 = 1860, color scale 3.1
HU ventral -659.39, dorsal -180.89

—

PEEP = 20 mbar, V;= 140 ml AZ,.. = 1006, color scale 2.0
HU ventral -734.41, dorsal -593.18 ‘




Estimation of EELV



Intensive Care Med (2003) 20:37-43
DOI 10,1007 /500134-002-1555-4

. Hir End-expiratory lung impedance change
b ehn enables bedside monitoring

P. Neumann

M. Sydow of end-expiratory lung volume change

P. Mohrenweiser
. Hellige
H. Burchardi

J. Hinz
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Mechanical ventilation guidance in ARDS



Bedside estimation of recruitable alveolar

collapse and hyperdistension by electrical
impedance tomography

Fduardo L. V. Costa
Ju atista Borges
lre Melo
indo Suarez-Sipnann
[ l'oufen Jr
Stephan H. Bohm
Marcels B. I". Amato

Imtenzsive Care Med (200{5)
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Distribution of ventilation during a decremental PEEP trial
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Mechanical Ventilation Guided by Electrical

Impedance Tomography in Experimental Acute
Lung Injury”

= = TR = 1 T
Sp—— i 5 A i —— I A e | | E—— = } - U (S = 1 % .
Gerhard K. vwoll, MD'5 Camille (Omez-Laberge, Fhl)’; jordan S. ketlig, ivil)'; Sara ¢

e 12 Yorkshire swine
e Saline lavage induced lung injury
e Control group was ventilated with ARDSnet guidelines
e EIT guided - maximize recruitment of dependent regions
- minimize overdistension of nondependent regions

May 2013 = Volume 41 = Number 5
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Respiratory system
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Lung Pathology

Whole Lung
(24 Samples Per Group)

May 2013 = Volume 41 * Number 5
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Ability to identify various during mechanical ventilation

e Pneumothorax

|:|I_-|ll_-||' Schmalzer GM, Davis PG, /. Electrical impedance l1m14r:|.||| £an
neumothoraces in urI.-u ctant-depleted piglets. fi

[ J
r 5, Hke G, Zick G, . Performance of electrical impedance tomography in
|'1||_-|I L|J_-|I 1Iun| during one-ung ventilation. Acts Angesthesiol
[ J

lingay DG, Copnell B, Grant CA, et al. The effect of end 1lr:J| 3l suction on
i tilation and end-expiratory lung volume. fensive Care Med

e atelectasis

M, et al. Lung reaeration and reventilation after

dy using electrical impedance tomography.
Am Thovac Soc 2014;11: 186491,



Real-time detection of pneumothorax using electrical impedance

tomography*

Eduardo L. V. Costa, MD:; Caroline N. Chaves; Susimeire Gomes; Marcelo A. Beraldo, RRAT:
Marcia 5. Volpe, RRT; Mauro R. Tucci, MD, PhD; Ivany A. L. Sche D, PhD;
Stephan H. Bohm, MD, Ph 15 R. R. Carvalho, MD, PhD; Harki Tanaka, Eng, MD;
Raul G. Lima, Eng, PhD; Mari . P. Amato, MD, PhD

Crit Cara Med 2008 Vol. 36, No. 4




Baseline

100ml air

Baseline

C/T scan

Ventilation map

&

Aeration change map
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Baseline

Aeration change map

Sensitivity 100%

Specificity 95%

Easily distinguished from overdistension (PEEP or recruitment)
Delay of 3 respiratory cycles




espiratory and Critical Care Medicine

Spontaneous Effort Causes Occult Pendelluft
during Mechanical Ventilation

Takeshi Yoshida'-2, Vinicius Torsani!, Susimeire Gomes!, Roberta R. De Santis!, Marcelo A. Beraldo!, Eduardo
L. V. Costa', Mauro R. Tucci!, Walter A. Zin?, Brian P. Kavanagh?*3, and Marcelo B. P. Amato!

Am | Respir Crit Care Med Vol 188, lss. 12 pp 1420-1427, Dec 15, 2013




e Medicine

Representative

PIG

Electrical impedance tomography
image

Nondependent

o

Dependent

Am ] Respir Crit Care Med Vol 188, Iss. 12 pp 1420-1427, Dec 15, 2013
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2UMTTEPAOHATO

* Hmapa tnv kKAlvn petpnon tou EELV bivel tn duvatotnta peETpnong tou strain

* H EIT amoteAel texvoAoyla MOV ETUTPETEL TNV TTOPAKOAOUONON TOU AEPLOMOU OE
TPAYUOTLKO XPOVO, TopEXOVTAC TANPOPOPLEC yIa TNV EEATOULKEULEVN UNXOVLKA
urtootnpén o acBeveic pe ARDS Kkat yla TV €ykapn SLayvwon EMUTAOKWV.



...our perspective is that EIT will become a

=chnique for personalized protective mechanical
ventilation and optimized ventilaioRadjuSIMERISNACEasing

patient safety and providing continuous surveillance.

Intensive Care Med (A12) 38:1917-1929

DOI 10.1007/s001 34012-2684-2

Steffen Leonhardt
Burkhard Lachmann

Intensive Care Med (2008) 3440040
DO 101007 s00 1 34-007-0871 -0

Andreas Schibler
Enrico Calzia

Frerichs |, et af, Thoray 2016:0:1-11

Electrical impedance tomography: the holy
grail of ventilation and perfusion monitoring?

EDITORIAL

Electrical impedance tomography:
a future item on the “Christmas Wish List”
of the intensivist?
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