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OPERACNI PROGRAM PRAHA PRA GA
K KONKURENCESCHOPNOST PRA G
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EVROPSKY FOND PRO REGIONALNIi ROZVOJ

Optimalizace umeélé plicni ventilace
u nezralych novorozencu

INVESTUJEME DO VASIi BUDOUCNOSTI

Prof. MUDr. Richard Plavka, CSc., neonatologické oddéleni GPG VFN v Praze a 1. LF UK

Projekt ,,PéCe o nezralé novorozence®, reg. €. CZ.2.16/3.1.00/21564
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Figure 4: Dr. Maria Delivoria-Papadopoulos,
Chief of Neonatal Care, St. Christopher’s Hospital
for Children, Philadelphia, attends Dr. Swyer’s
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, Pokud neni novorozenec mechanicky ventilovan,
je mensSi riziko rozvoje BPD,"

Asociace umélé plicni ventilace
a plicniho poskozeni (VALI)

Asi 50 % extrémné nezralych novorozencu potrebuje UPV
v ruzném postnatalnim obdobi a rizné dlouho,
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= Excesivni V; a nizky EEP
— Poskozeni epitelu dychacich cest a alveolld/sakulu
— ZvySena mikrovaskularni permeabilita/plicni edem
— Proteinovy influx & inaktivace surfaktantu
— Syndrom uniky plynu (PNO, PIE atd)

= Vysoké FiO,

= Nizky plicni objem a Spatna distribuce plynu (stejné Skodlivé jako excesivni
plicni objem)

WWW,OPPK,CZ
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PREVENCE PLICNIHO POSKOZEN:I
OTEVRENA PLICE*

50  OPEN LUNG CONCEPT

40-
30

20

Lung injury score

10-

Lavaged PPVy . HFOVg . PPVoon

vanKaam, et al Pediatr Res 2003
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PRA GUE

PRA HA
PRA GA
PRA G

MAwP/CDP

CDP,

CDP,
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HFV Protektivni CV

Standardni CV
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Strategie
OPTIMALNIHO PLICNIHO
OBJEMU

s minimalni dysbalanci V/Q
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AC
HFOV SIMV

HFJV PSV
VG
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Typy pouzivanych ventilatoru

Babylog 8000 plus

Babylog VN 500

Infinity

jiny nespecifikovany Drager

Fabian Acutronic

Fabian HFO

Avea Comprehensive

nCPAP SiPAP Dartin

RPINIRPIWIRLRIW|A]|©O

Indikace HVF

nikdy

o

elektivné u vybrané skupiny nezralych novorozenct

" uvedené specifikace

ELBW s bilou plici

pouze jako ,rescue, kdy selhava konvenéni ventilace

12
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Konvencéni ventilaéni mody pouzivané u nezralych novorozencii
v pripadé potreby minutoveé ventilace

PTV — pressure target ventilation

SIMV

3 SIPPV(AC) 8 PSV 5

VTV - volume target ventilation

VG - volume guaratee 10 (83 %) VC - volume control 0

WWW,OPPK,CZ
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» Udrzuje relativné konstantni dechové objemy,

» Prevence hyperinflace, volutraumatu a hypokapnie
- oCista plic
- podani surfaktantu

» Automatické snizovani tlaku ve fazi odvykani (autoweaning)

» Kompenzace proménlivého respiracniho usili,

. Stabilizace dechového objemu a minutové ventilace v prabéhu
periodickeého dychani (proménliva spont, dech aktivita a VT)

WWW,OPPK,CZ
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WanSheng Peng, HongWei Zhu, Hua Shi, EnMei Liu

RR 95 % ClI NNT
Umrti 0,73 0,51 -1,05
BPD 0,61 0,46 — 0,82 8
IVH 0,65 0,42 — 0,99 11
cPVL 0,33 0,15-0,72 16
Hypokapnie 0,56 0,33 -0,96
Pneumothorax 0,52 0,29 - 0,93 20

Arch Dis Child Fetal Neonatal Ed 2014; 99: F158—-F165

WWW,OPPK,CZ



Vyhody ventilace s cilovym VT se nemohou uplatnovat bez
rovhomérné distribuce VT do ,OTEVRENE PLICE*

Adekvatni PEEP
+Dostatecny VT

WWW,OPPK,CZ
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VG by mélo byt zahajeno co nejdrive po zahajeni MV,

Nastaveni V; je 4-5 ml/kg béhem akutni faze onemocnéni,

Vétsi V; potiebuji NENPH a postnatalné starsi a dale novorozenci
s CLD/BPD a MAS!

PIP limit by se mél nastavit na 25 % PIP aktualné opakovanée
dosahovaného a dale upravovat dle vyvoje,

Pokud opakované alarm hlasi ,,nizky VT“ Ize zvysit PIP
a PATRAT PO PRICINE,

WWW,OPPK,CZ
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65  RLBW ™ ELBW
6 e
A — — A
Aa , tat<_ A
_ 55 — rx~ -
= 5 & AT
= A e
s 49 E
4 A A
A
3,5
3 ] ] ] ] ]
0,3 0,4 0,5 0,6 0,7 0,8 0,9
*RLBW = Ridiculously LBW  Weight (k)
R=-0,563 p < 0,001
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Indikace HFV na 12 PCIP:
e rescue 100 %
» elektivné 8,33 %

nikdy 0
elektivné u vybrané skupiny nezralych novorozenc( * 1
") uvedené specifikace ELBW s bilou plici
pouze jako ,rescue®, kdy selhava konvencni ventilace 12
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Zaver:

Elektivni HFOV v porovnani s CV (PLV):

= Snizuje vyskyt CLD

= Vysledky jsou vsak napfiC studiemi inkonzistentni

= Vyhody mohou byt oslabeny zvySenym rizikem akutniho
AIR-LEAK

Cochrane database Syst Rev 2015, Mar 19; 3 CD000104
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Adolescenti (11-14 let) ventilovani po narozeni HFOV (UKOS) méli lepsSi testy
hodnotici funkci malych dychacich cest v porovnani s ventilovanymi PTV

(forsirované expirium, forsirovany vydechovy objem, forsirovana vitalni kapacita
atd) Zivanovic S et al NEJM 2014

Cinskd MRCT prokazala vyhody HFOV v porovnani s SIMV-PSV:
= Méné BPD a umrti (p <0,01)

= Méné stiredniho a tézkého neuropsychického posSkozeni v 18,més (p <
0,03),

Sun H et al Respir Care 2014
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Consensus Guidelines

Neonatology N J ”—
eonatology Received: June I6,.2.Ul6
DOI: 10.1159/000448985 Published onfine. mmm 20
. . @© . Karger AG, Basel
European Consensus Guidelines on PROOF Copy
the Management of Respiratory Distress  for rersona
— ANY DISTRIBUTION OF THIS
Syndrome - 2016 Update ANY DISRBLTION OF THS
CONSENT FROM S. KARGER
; a PgTH PONTT ; c ; AG, BASEL IS A VIOLATION
David G. Sweet® Virgilio Carnielli® Gorm Greisen< Mikko Hallman® OF THE COPYRIGHT.

Eren Ozek® Richard Plavka® Ola Didrik Saugstad? Umberto Simeoni”
Christian P. Speer’ Maximo Ventol Gerhkard H.A. Visser® Henry L. Halliday'

Mechanical Ventilation Strategies

When high pressures are needed to achieve adequate
lung_inflation, high-frequency oscillatory ventilation
allows gas exchange with very low tidal volumes delivered
at very fast rates in lungs held open at optimal inflation

by a continuous distending pressure. The optimum con-
WWW,OPPK,CZ



PRA HA
PRA GUE

PRA GA

PRA
2 EVROPSKA UNIE

Dulezité mody v jednom ventilatoru

HF ma vétsi vykon nez Babylog 8000+

= |: E je mozné nastavovat pfimood1:1do1:3

VT je méfeno a ma rezim VG

WWW,OPPK,CZ
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Magdalena Zimova-Herknerova, wo and Richard Plavka, mp, php*
Pediatric Pulmonology 41:428-433 (2006)
TABLE 2—Expired Tidal Volumes in Different FiO, Intervals'

F10, interval

0.21-0.35 0.36-1.0
Vi (ml/kg) 1.61 (1.52-1.70)* 2.06 (1.93-2.19)
Number of normocapnic Vrg (n,%) 95/155 (61%)** 23/59 (39%)
Number of normocapnic Vrg >2.0 ml/kg (n,%) 16/95 (17%) 14/23 (60%)
IVTE given as median (95% confidence interval).
*P < 0.002.
##p < (.01,

WWW,OPPK,CZ
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A B p<0.001
p<0.001 p=0.003
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Figure 3. Correlation between HF-VT/kg and body weight in time points of pCO, 35-65mmHg confirmed
by blood gas (optimal range).
(A) There was a significant negative correlation between HF-VT/kg and weight (p<0.001, r=-0.653).

(B) HF-VT/kg in infants weighing <750g (n=43) was 2.24ml/kg, HF-VT/kg in infants weighing 750-1000g
(n=40) was 1.91ml/kg, and HF-VT/kg in infant weighing >1000g (n=15) was 1.41ml/kg. HF-VT/kg was
significantly different between groups.

Akita, et al,PAS 2014 WWW,0PPK,CZ
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1.Patofyziologie onemocnéni
2.Biofyzikalni vlastnosti plic

3.Specifika ventilatoru a ventilacnich modu

WWW,OPPK,CZ 25
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Days Crs mlicmH20/kg Rrs cmH20/ml/sec
Mean = SD Mean = SD

1 0.57 £0.00285 0.156 = 0.0005

3 0.40 = 0.002 0.129 = 0.0004

7 0.65 = 0.003 0.157 = 0.0005

14 0.73 £ 0.004 0.472 = 0.0001

400 Tc (ms)
350
300
250
200
150
100
20
O I I I ]
Den 1 Den 3 Den 7 Den 14

Battisti O et al, Pediatr Therapeut 2012 WWW,0PPK,CZ



Frakce VT

Casova konstanta je obdobi, za které se
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63 dechoveho objemu

dostane do plic nebo vydechne z plic (3 T 95 %)

|:Ex1:2

Inspirium VT

¢ 1

0.7
0.6

03
0.2
0.1

0 1 Z 3 1 5

0.4 -
0.8 -

0.5 1
04 -

o

Expirium VT

] 1 i 3 1 5

Cas, pocCet Casovych konstant WWW.OPPK.CZ
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&

o=

RDS SURFAKTANT Rozvijejici se BPD BPD

frfi ° 5-8 4-6 6-8 7-10
Hie 4-5 4-5 5,5-6,5 6-8
ml/kg

I 0,2-0,3 0,3 0,5 > 0,6
FiO, < 0,30 < 25 < 0,35 < 04
Fog 40-50 45-55 50-60

mm Hg

WWW,OPPK,CZ
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/A\ /A\
M 1,6

HETEROGENITA
Okrsky plic rozdilnych vlastnosti C, R, ;5.5 .

WWW,OPPK,CZ
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Mode: SIMV + PS, AC +VG, PSV+VG

DF: 20 — 30/min

PIP: 30 % nad dosahovanou Spi¢kou pro nastavené VG
PEEP: 7-10cm H,O

TI: 0,5-0,8 sec

V;: 6 — 10 ml/kg

FiO,: tak, abychom dosahovali cilové pasmo SpO, (91 — 95 %)

WWW,OPPK,CZ
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Richard Plavka, M. Dokoupilova, L. Pazderova, V. Sebron, M. Zapadlo, and M. Keszler

14 - T T80
12 1 70
10 ELGAI with BPD jniad lainlad *
Respiratory failure: 10 T
AC VG 8, HFOV 2 1\ T [0 E
o 8 o ~ o
Crossover to HFJV when vent. - 4 150 8
parameters were escalating: 6 . - &
VG > 7.0ml/kg l l I I w p
Ol > 10 4 * * - - |
2 I T T T T 30
1-3 hrs 1hr on 24 hrs 48 hrs 72 hrs before
before HF JV extubation
HFJV

Am J Perinatol, 2006 Nov; 23(8): 467—72 WWW,OPPK,CZ
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Pacient: TéZka forma BPD

Chorioamnionitis, TT matky, TLe, TCRP, 1xDexona,

PH 570qg, GT 24,

surfaktant 1 davka, chorioamnionitis, PDA ligovana v 10 tydnech
Postanatalni infekce: 2 x sepse (CONS, C.a.), pneumonie (Entb.cloa.)
Prijem v 78. dnech zZivota

WWW,OPPK,CZ
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Cil: extubace na vyssi tlaky NCPAP
J Perint Med, vol. 8, no. 2, pp. 91-97, 2015

Vytvoreni odvykaciho protokolu pracovisté
Restrepo RD, et al. J Intensive Care Med;2004,19:274-284.

Test stability snizuje spontaniho dychani (SBT) se zhodnocenim respiracni
var rizika postextubacniho selhani

(Kaczmarek J, et al. Arch Dis Child Fetal Neonatal Ed 2013;98:F70-F73)

Snizovat nejvice sSkodlivé parametry (PIP, VT,FiO,). VG mod umoziuje
d

automatickeé snizeni PIP v realném Case a zkracuje dobu UPV. Peng WS, et al.
Arch Dis Child Fetal Neonatal Ed 2014

Prolongované odvykani je vice nebezpeéné nez rychlé snizeni

a extubace.

Extubace z vyssiho MAwWP je uspésnéjsi nez z nizsiho (8 cmH,O vs 6
cmH,0)

J.Aschner et al 2011

Podani kofeinu pred extubaci zvySuje uspésSnost. Henderson-Smart DJ, Davis
PG: Cochrane Database Syst Rev 2003

WWW,OPPK,CZ
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STRATEGIE
,OPTIMALNIHO PLICNIHO OBJEMU*

s dobrou distribuci odpovidajiciho VT do oteviené plice (PEEP a MAwP)
béhem celého ventilacniho cyklu

JE KLICEM

Spravna volba ventilaéniho mdédu a parametru vzhledem k plicnimu onemocnéni
muUZzZe usnadiovat vedeni strategie a oslabovat negativni ucinky MV.

MOD JE PROSTREDEKEM
Pouze vzdélany a vySkoleny personal muze zvoleny mod uspésné pouzivat

VEDENI MV JE CESTOU!

WWW,OPPK,CZ
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e, JUT1c Uc, oTc Uc, IR, MTc Uc, MR, MMMNTc

PEEP 5-7cmH20 PEEP 4-6cmH20 PEEP 6-8cmH20 PEEP 7-10cmH20
VG 4,0-5,5 mi/kg VG 5,0-6.5 ml/kg VG 5,5-7.0 ml/kg VG 7.0-8.0 ml/kg
Ti 0.20-0.30 Ti 0.30-0.40 Ti 0.4-0.6 Ti 0.60-0.80

BF 30-35/min BF 30-35/min = 20-30/min

PATIENT TRIGER-VOLUME TARGET =
AC/VG, PSV/VG,

v CPAP/HFENC

Alveoar Instability Evolving CLD Established BPD
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FiO, 0,25-0,30
Zvyseni hodnoty PEEP (<1 cm H,0)

= ZlepSeni oxygenace pfi stejném MAwP
= Pokles tlakové amplitudy pfi konstantnim VG (PIP stejny nebo nizsi)

= ZlepSeni alveolarni MV (pokles CO,) pfi konstantnich VG, pokles
WOB

= Vertikalizace P-V krivky, bez zn. overdistenze

= Zmeny hodnotit u RDS v minutach, u CLD ve desitkach minut

WWW,OPPK,CZ
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FiO, 0,21 -0,25
Snizeni hodnoty PEEP (0,5 cm H,0)

= Oxygenace je stabilni pfi nizSim MAwP
= Tlakové amplitudy se neméni pfi konstantni VG (PIP je nizsi)
= Nedochazi k zmensSeni Uhlu P-V hysterézy

= Zmeny hodnotit u CLD v minutach u méné zavaznych plicnich on.
V desitkdch minut.

WWW,OPPK,CZ
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Korzan, et al. PAS 2014

VT/kg

90 100 110
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Multivariate corr. Mean Mean R p
V./kg V;/kg Spearman
GA wks: = <26 and >26 2.12 1.97 0.162081 0.022
DOL= <10 and >10 1.94 2.15* 0.225533 0.001
FiO2 = <50 and >50 1.94 2.74* 0.306555 0.000
Freq.13 and 15 2.37 1.91* -0.216868 0.002

Korzan, et al. PAS 2014
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Journal of Neonatal-Perinatal Medicine, 2015; 8(2): 91-97.

Article type: Research Article
Authors: Robbins, M., Trittmann, J. Martin, E., Reber, Kristina M., Nelin, L.,
Shepherd, E.

CONCLUSION: In our cohort of extremely premature infants, the earlier the first
extubation attempt the sooner the patient was discharged home and the less likely to
develop BPD. Our study suggests that extubation should not be delayed in extremely
premature infants due to fears of need for re-intubation.
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Figure 5.

(A) There was no significant correlation between HF-VT/kg and pCO, in infants weighing <750g
(p=0.167, R=-0.215). (B) There was a significant positive correlation between HF-VT/kg and FiO, in
infants weighing <750g (p=0.021, R=0.351).

Akita, et al, PAS 2014 WWW,0PPK,CZ
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with lots of surface area for gas
exchange.
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Courtesy of Professor Louis De Vos http://www.ulb.ac.be/sciences/biodic/index.html WWW,OPPK,CZ
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1 -
Start use of surfactant
Fawors ChY
Start use of lung protective
strategy in CMV
T
W] E ",.'.l.
® = fo -
EE 1 i 1-..__."_-_ - :_—_l—r—-—-———'l'—-r————_l:l-la.
G @ _ g g i I
x 5§ i *— —*
= 13
E -
Favors HEY
0.1 . . ; . . . : : . \
o 200 400 600 B00 000 12000 400 1600 1800 2000

Fumber of patbanis
Bollen CW et al, AJRCCM 2004
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Vt mi/kg

Homogenity: Heterogenity [

> Alveolar Instability > Evolving CLD AU
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Ve During High-Frequency Oscillation 4
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Figure 4: Dr. Maria Delivoria-Papadopoulos,
Chief of Neonatal Care, St. Christopher’s Hospital
for Children, Philadelphia, attends Dr. Swyer’s
retirement dinner in 1986 and hugs the first
ventilator survivor — who she cared for as a
Fellow in the early 1960s.
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UPV potkanu 3 zpusoby:

— Vysoky tlak (45cm H,0),
velky objem

— Nizky tlak, velky objem

— Vysoky tlak(45 cm H,0),
maly objem (stazeny hrudnik
& bficho)

107

g -

Qwl/BW

(ml/kg)

1

1.2

0.9

DLW/BW

(9/kg)

*
1

Dreyfuss D et al. Am Rev Respir Dis. 1988; 137: 1159-1164.

I

*P<0,01
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Pressure limit

target tidal volume

VOLUME
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Nefyziologicky V; aplikovany pfri ,,zabandazovaném® hrudniku neposkodi plici

even when PIP
IS very high!
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If one pushes in that same V; without the strap, it causes the lungs to burst:

even when
PIP is not
very high!
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Premature lamb model
Crossley et al, PAS 2005

0 4 8 10 0 4 8 10 0 4 8 10
betamethason betame+thason surfactant
surfactant WWW,0PPK,CZ
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Where is the gas trapped?

Will lowering PEEP / MAP help?

Consider a model alveolus surrounded by interstitial gas.

Will lowering PEEP / MAP help?
Or will it just make matters worse?

Lowering PEEP may compromise functioning alveoli
with no improvement of hyperinflation.

Try using no CMV, moderate PEEP, and low HFJV rate
(240 bpm, | : E =1 : 12) to give trapped gas more time to get out.
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A 25 - 1.0
AZO‘ -|V * - 0.8
O
N
%15- - 0.6 ot
L o)
a 10- - 04 ™
0
&

5 - 0.2

Start Open Closed Optimal

De Jaegere, et al AJRCCM 2006
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Flow {(L/min)

Volume (ml)

Does not return
to baseline
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f
Paw _— o
Set Ingpiration Time Set Expiration Time pressurisation expiration
" }J( : LY i phase 2 | phase 4
Ti & Pinsp i i
| |
Peak : :
= Inspiratory : !
Flow E:pimtur!' PEEP | i
Flow hegins : :
| | o>
| |
/ﬁ T = PO ' Poak flow
| |
Inspiratory T : :
Flow begins Insplrztory Flow returns Expiratory Flow refurns i —— 15% of peak flow
to 0 a8 lung inflation I3 to 0 25 lung deflation is ; ,
completed. completed. Lung remains : : &
Lung remains inflated deflated for remalndar of Te, | |
for remainder of Ti, ! !
| |
| |
Onset of End of
R‘ inspiration inspiration
phase 1 phase 3

Peak Expiratary Flow
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= Slower rate

= Larger V;

= Sufficient FIO, to prevent hypoxemia
= Permissive hypercapnia

= Maintain FRC

= Avoid air-trapping (look at waveforms)

WWW,OPPK,CZ
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PEEP = 4 cm H,0

.......

1 1 : ] ]
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Volume (ml)
PEEP =8 cm H,0
| A & 1 i
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A “normal blood gas” does not preclude inadequate ventilation
from the baby’s viewpoint.

Is the baby comfortable?
Is the baby awake and interactive?
Is the baby growing?

WWW,OPPK,CZ
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Frakce VT
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-

0.1 _-'""“‘0—-—-_._.__%5;/3 99 %
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(Pocet ¢asovych konstant)
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Plicni onemocnéni Tc inspiria Tc expiria RDS, CDH
15-25 20-30

PIE, MAS, BPD 50-80 60-120

Cilem je dostat Setrné a efektivné dychaci smés do alveolu ale rovnéz ven z plic.
VétSinou ve shaze se vyhnout air-trappingu s plicni hyperinflaci (poskozeni plic)
respektujeme pouze Tc exp. a tim mohou byt Ti pfiliS kratké pro ventilaci

i poSkozenych Casti plic. Dochazi tak paradoxné k navySovani rezimu, ktery
vyvolava dalsi VALL.

WWW,OPPK,CZ
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Northway W H, Jr., Rosan R C & PorterD Y.

Stara forma BPD

N. Engl. J. Med. 276:357- 68, 1967. WWW,OPPK,CZ
(Depts. Radiol., Pediat., and Pathot., Stanford Univ. Sch. Med., Stanford, CAl)
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DelSi Ti KratSi Ti
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= Kombinace s MODY: A/C, SIMV, PSV

= |nicialni nastaveni V; 4 — 5 ml/kg
VysSSi VT u nizSich GT a s vySSim postnatalnim stafi.
(klesa pomeér V,: Vp)
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y v v v vy

PKT = prekolapsovy tlak; IOP = inicialni otviraci tlak
WWW,OPPK,CZ
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t
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18
16
14
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10
8
6
4
2
0
Damaging Standard Protective Protective with HFOV
OoLC
——PEEP .
——\Vi . . - I
Riziko VOLUTRAUMATU RIZIKQ PREPETl
a ATELEKTRAUMATU a OBEHOVYCH PORUCH
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Fawvaours HFY BR and 954 Favours CMY
IVH (random effects model)
Q.10 1,00 10,00
HIFI 1988 —+
Wiswell 1998 —— Mo HFV-HLVS
. Mo CHY-LIPYS
Rettwitz 18998 —e—
Clark 1892 ; *» |
T HFW-HLYS
i i
\ Ogawa 1983 | . * - No CMV-LPVS
Gerstmann 1996 I » |
Kaszlaer 1867 |- ——t ]
Flavka 1555 | |
Thome 1609 | e |
1 HLWS in HFY and
Morette 2001 : * I LPVS in CMV
\Gaurtnu:.r 2002 ptp——o|
Jahnsan 2002 |—P—|

Bollen CW et al, AJRCCM 2004 WWW,0PPK,CZ
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PROVO ( 6,4 roky)

= Skupina CV méla nizsi vrchol pratoku ve vydechu, vétsi rezidualni plicni
objem, a maldistribuci ventilace, p < 0,05

Gerstmann D et al 2001
UKOS (2 roky korigovaného véku)
= Z&adné vyhody HFOV proti CV
Marlow N S et al, 2006
MRCT in France (2 roky)

= CV byla asociovana s horSim neurologickym vyvojem (0.004) i pfes tendenci
k vétsSimu vyskytu IVH u HFOV.

Truffert P et al, PAS 2007
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HFOV vs. HFJV

WWW,OPPK,CZ 76
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Pasivni expirium (HFOV ma aktivnl')

Pomeér |: E:
HFJV ma vhodnéjsi pomer | : E ratio s moznosti delSiho expiracniho Casu

(snizuje rizika gas trapping, a zlepSuje mukociliarni clearance)

WWW,OPPK,CZ
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A: FLOW STREAMING IN THE AIRWAYS. Inspired gas streams into the airways. The train of tiny tidal volumes
moves high pO2 gas close to alveoli, which facilitates diffusion.

B: EXHALATION DURING HFJV. Expired gas swirls out around the inspired gas along the airway walls, facilitating
evacuation of secretions. WIWW,OPPI.C2
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Floppy small airways or greater smooth muscle layer are present in evolving CLD.
Gas is sucked out of the airway —> CHOKE POINTS

WWW,OPPK,CZ 80
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David G. Sweet, Virgilio Carnielli, Gorm Greisen, Mikko Hallman, Eren Ozek
Richard Plavka, Ola Didrik Saugstad , Umberto Simeoni, Christian P. Speer,
Maximo Vento, Gerhard H.A. Visser, Henry L. Halliday

“When high pressures are needed to achieve adequate lung inflation,
high-frequency oscillatory ventilation (HFOV) may be a reasonable alternative to MV."

Neonatology 2016« in press
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volume
volutrauma
excessive PIP
TV goal
4-6 ml/kg
PEEP = LIP
PIP < UIP
C dv TV
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___Insufficient PEEP
pressure
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Physiological alveolar dynamics Pathological alveolar dynamics
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Prof. MUDr. Richard Plavka, CSc.
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