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connesso al ventilatore:
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le modalita di ventilazione, prevenire le complicanze
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.... con la pressometrica s1riduce
Il PICCO e quindi € meno
barotraumatica....

» Del PICCO nun ce ne potrebbe frega de
meno

[ PICCO e nei tubi, negli alveoli c’e Ia

Pplateau

* || barotrauma dipende da Volume
Corrente e Pplateau




Scelta del Volume corrente

Volume corrente
6 ml/kg

Pplat < 30 cmHzO




Ridurre spazio morto !
« MAI filtro HME in ALI-ARDS

80ml spazio morto

(60 Kg1 TV 360 = (100 Vd/Vt an. -80 HME 70 Vd/Vt alv) —
110 ml VA

e Usare umidificazione attiva

 Rimuovere corrugati lunghi



Moderna gestione dell’ipossia
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Recruitment manoeuvre
& PEEP selection




Manovra di Reclutamento
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Ricetta manovra di reclutamento

* |l reclutamento prende tempo
* Assicuratevi che flusso inspiratorio =0
Pressometrica >>> Volumetrica

Non usate le pause di fine inspirazione
NON USATE AMBU

— Controllo PAW
— Controllo FIO2

— Connessione / deconnessione
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15 cm H,O

Recruiter Pa0O,: 141 mm Hg

10 cm H,O # 1 \
Pa0,: 69 mm Hg -
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Sepsi addominale




Spo2 e RM’s

o« AN < Problema risolto !
Era un’atelettasia

« A\ epoi 2 Ripeto e AN PEEP

= < AN Pressione Rm’s

oppure aspetto



Quante RM’'s ?

Pochissime se uso SIGH
In Controllata e Assistita
Che pressione ? 2 quella di reclutamento
A chi ? > A quelli che reclutano



Effects of periodic lung recruitment maneuvers on gas exchange and

respiratory mechanics in mechanically ventilated ARDS patients.
G. Foti, M.Cereda, M.E. Sparacino, L. De Marchi,F. Villa, A. Pesenti
Intensive Care Med (2000) 26: 501-507

Pressione di reclutamento

ol e

Adrvway Pressure

TOxygenation
! Qua/Qt




Perche la Ventilazione Assistita?

* Reclutamento zone declivi

* Riduzione effetti emodinamici negativi

* Prevenzione atrofia da disuso del
muscoli respiratori

* Riduzione sedazione, stop curaro



Effetti dell'attivita diaframmatica sulla
distribuzione della ventilazione

— N ﬂ:ﬂ
AWAKE SPONTANEQOUS

spontaneous breathing controlled ventilation, NMBA




e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 MARCH 27, 2008 VOL. 358 NO.13

Rapid Disuse Atrophy of Diaphragm Fibers in Mechanically
Ventilated Humans

Sanford Levine, M.D., Taitan Nguyen, B.S.E., Nyali Taylor, M.D., M.P.H., Michael E. Friscia, M.D.,
Murat T. Budak, M.D., Ph.D., Pamela Rothenberg, B.A., Jianliang Zhu, M.D., Rajeev Sachdeva, M.D,,
Seema Sonnad, Ph.D., Larry R. Kaiser, M.D., Neal A. Rubinstein, M.D., Ph.D., Scott K. Powers, Ph.D., Ed.D.,
and Joseph B. Shrager, M.D.
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Is it Partial Ventilatory
Support ? Sim



Come evitare sovrassistenza
durante Pressure Support

“Finto PSV”



Pressione di occlusione (P0.1)

Pressione negativa generata dai muscoli inspiratori durante i primi 100
msec. del tentativo inspiratorio a vie aeree occluse, in assenza di
flusso e variazioni di volume intratoracico

insp.valve closed

/ insp.-valve opens




A. Alberti et al.
Intensive Care Med 1995




Come evitare sovrassistenza
durante Pressure Support

Edi
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Pressure Support
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PSV strategy:
avoid overassistance

« Po.1>2 . Eadi active

« 4PSV = 1 Effort (Va/Q, atrophy,
hemodymamics, etc.)

« 4TV = Derecruitment = Sigh
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Set: BIPAP-ASB, Pmax 35-40
TiI 3-5 s.
Freq. 0.5-1 b.p.m.



Sigh Improves Gas Exchange and Lung Volume in Patienis

with Acute Respiratory Distress Syndrome Undergoing
Pressure Support Ventilation

Mcok Pakordll, M.D., " Ghrsappe Fod, M.D., T Barhas Cordnovis, M0, T Sena Maggion, M.D., 1 Luca M. Sigsleln, M.D,8
fdaurnio Careda, M.0.," Amomo Pesars, M.D||
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Anesthesiology, V 90, No 4, Apr 2002



Conclusioni

Volumetrica/pressometrica durante
ventilazione controllata

* Non parliamone piu !
Usiamo TV bassi e Pplat < 30
« No HME
* |possia
« RM’s e PEEP adjustment
« Sigh
* Usiamo Ventilazione assistita “vera”
* Po.1,Eadi,NAVA, PSV+ Sigh






BiPAP BiLevel APRV,6 BiVent,
etc.?

Sono sostanzialmente differenti fa di loro

Cosa sono ?

— CPAP fluttuante fra 2 hivelli di PEEP

— NO'!
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OQutcome results

Putensen et al. AJRCCM 2001; 164, 43-49
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Recruitment manoeuvre and anesthesia
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RMs and hemodynamics
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Corrispettivo TAC dell’Rx




PEEP

(Positive End Expiratory Pressure)
e

Reclutamento alveolare

EEP =15

Sim



Manovra di Reclutamento

Pressione = 35-50 cmH,0O
Durata = 20-40,.., 1-3 . novre
Modalita: CPAP, APRV

Check:
Pressione Arteriosa (durante)
SpOZ, Pa02 (dopo 1-5’)
Se miglioramento transitorio =» A PEEP




Sigh Improves Gas Excbange and Lung Volume in Patients
with Acute Respiratory Distress Syndrome Undergoing
Pressure Support Ventilation

Mool Parondll, MO0, Giusappe Fod, WO, T Bahas Cominovs, MO, T Sema Wagqpon, MDD, T Loca M. Sigsieds, D8
Maunizio Careda, M.D.," Amomo Pesamdl, M.O|
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Set: BIPAP+PSV, Pmax = 35-40_,,.,c
Ti = 3-5 s.

RRB|PAP — 0.5'1 b.p.m .

Anesthesiology, V 96, No 4, Apr 2002




Altra strategia per vedere
sovradistensione senza PV curve

[

)
+C

P =a-t

b =048 b= 1.0l b= 151

Stess index

Mettere il pz in ventilazione a volume controllato e valutare la linea di
pressione per avere una idea su che punto della curva PV si trova

Ranieri et al. Anesthesiology 2000; 93(5):1320-8



Vantaggi PCV vs VCV

Table 4—Gas Exchange Data at the End of
PCV and VCV Periods

PEEF, cm Hy0)

10 15

Fall; mm Hg
PCV* 73264 1240441 195.4+83 5
VI 824255 13002422 21576883

PaCly, mm Hg

PCV* 56.8+13.2 533997

VOV a1.89x1448 4122

B
i

= &

!'I
—
B
—
e
B

Cpl,rs (miemH,0)
]
[ ]
-
-

51.8+11.5"
55.9+15.92

~
w

Ficune 1. Respiratory system compliance (Cplrs) during pres-
sure=controlled ventilation (PGY) and during volume=controlled
vl o | 'I:f"n.".l Ex snnds at PEEFP S l.h.h'll el ) ||hin'| B JI'II." 15
(triamgles) ern Hp() Drata an: £y h:'\in| as mean = SEM. Statistical
COIMparsmns are rrpunt! in Tables 2 and 3.

Positive End-Exp watulr:‘y Pressure
Prevents the Loss of Respiratory
Compliance During Low Tidal anume
Ventilation in Acute Lung Injury
Patients*

Maurizio Cereda, MID; Ciuseppe Fori, MD; Cuido Musch, MID:
Maria FElena Sparacing, MY aned Antonio Pesentvi, MDD




OCCLUSIONE DI FINE ESPIRAZIONE
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OCCLUSIONE DI FINE ESPIRAZIONE
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Positive End-ExpiratoII;‘y Pressure
Prevents the Loss of Re _F:olrato::rnr]g.»r
Compliance During Low Tidal Volume
Ventilation in Acute Lung Injury
Patients™*

Maurizio Cereda. MD: Giuseppe Foti, MD; Guido Musch, MD;
Maria Elena Sparacino, MD; and Antonio Pesenti, MD

48 PCV Table 4—Gas Exchange Data at the End of
I l PCV and VCV Periods
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5 10 20 30 PCV* 87.3+26.4 124.0+44 1 195.4+83 5
Start End VOV 824295 130.2+42 3 215.7£66.3
FaCOyg, mm Hg
VeV PCV* 56.8+13.2 53.9+9.7 51.6+115
* VOV 579149 55 4+12.2 559+15.22
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Ficune 1. Respiratory systern compliance {Cplrs) during pres-
Surfw-mntrdlcdpufnhlatmn (PCV} and during volume-controlled
ventilation (VCV) periods at PEEP 5 (circles), 10 (squares), and 15
{triangles) e Ha0). Data are expressed as mean=SEM. Statistical
comparisons are reported in Tables 2 and 3.
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BIPAP

Respiro Spontaneo




BIPAP: effetti sullo scambio

JaSS0SO
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et al. AJRCCM 1994; 150:101-108

Putensen



Total vs. Partial
ventilatory Support

Controlled Partial Ventilatory
MechanicalVentilation Support



End Inspiratory occlusion:

PMI = Pel, ., - (PEEP+PS)
PMI = PMusclndex

¢Occlusion




End Inspiratory occlusion:

Low PMI & low effort (A)
High PMI & high effort (B)




Pressure Support
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PMI e Po.1 riflettono meglio di RR le variazioni di

sforzo indotte da PSV



Dynamics of re-expansion of atelectasis during general

anesthesia
Rothen HU,Neuman p, Berglund J, Valtaysson J,Magnusson a and Hedenstierna G.
British J of Anesthesia (1999):82, 4, 551-6
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Fig 1 Atelectasis before and during the VC manoeuvre, Mean values (O)
and sD (error bars) are shown. Also shown is a curve with negative
exponential decay, fitted to individual data (A), connected by a line, For
further details, sce text,

Fig 2 CT scan during the VC manoeuvre, A=At sturt of VC manoeuvre: B=1 x after the start of the VC manoeuvre: ¢=1.5 & after the start of the VC
manoeuyre; und b-1.5 % after the start of the VC manocuvre,

I’insufflazione deve durare almeno 3 sec.

La BIPAP mi consente questo tempo inspiratorio




