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HEMODYNAMIC INSTABILITY
NEUROLOGICAL IMPAIRMENT
WOSENING OF ABG

Reasons of NIV failure
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Relatore
Note di presentazione
The choice of interface during NIV represents the main determinant of its success in an acute setting and one important factor contributing to the long-term tolerance and efficacy of NIV in a chronic setting. T 
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SIDE EFFECTS RELATED TO 
THE INTERFACES

AIRLEAKS

CUTANEOUS RASH

SEVERE BRUISE

CLAUSTROFOBIA

NASAL ERITHEMA
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Relatore
Note di presentazione
The choice of interface during NIV represents the main determinant of its success in an acute setting and one important factor contributing to the long-term tolerance and efficacy of NIV in a chronic setting. T 




Acute hypercapnic respiratory 
failure
De novo acute  respiratory failure

Cardiogenic pulmonary oedema

Weaning/post extubation failure

Eur Respir J 2010; 36: 362–369



Eur Respir J 2010; 36: 362–369

Relatore
Note di presentazione
The main reasons for choosing a particular interface were the patient’s comfort, the avoidance of leaks and the costs 




Which interface? 

Relatore
Note di presentazione
In commercio vi sono innumerevoli modelli di interfacce per la ventilazione meccanica non invasiva, normalmente vengono suddivise in categoria a seconda del punto di appoggio sul viso del paziente. 





NASAL 
PILLOWS

NASAL PILLOWS

ADVANTAGES DISADVANTAGES

As rotating strategy
No nasal bridge contact

Monitoring Tidal Volume
Difficult to apply when high pressures
needed
Nasal irritation



STANDARD

EXTERNAL

NASAL MASKS

ADVANTAGES

DISADVANTAGES

Allows expectoration

↓ risk of vomiting
↓ risk of suffocation

Nasal integrity
Mouth leaks
Nasal skin lesion 

Relatore
Note di presentazione
Se consideriamo i punti di appoggio… nasali facciali buccali



IBRIDE

ADVANTAGES DISDVANTAGES

Reduced airleaks
Less patient’s collaboration
needed

Vomiting/ claustrofobia
Cutaneous bruise
Difficult cough
Difficult speeching

Oro-nasal masks

Relatore
Note di presentazione
poggiando  al di sotto del labbro inferiore, al di sotto del mento oppure lasciando libera la parte esterna del naso




“Total face”



Helmet



Do they work similarly ?



Nasal and oro-nasal equivalent in 
improving dyspnea and respiratory rate



Total face and oro-nasal equivalent in 
improving dyspnea and respiratory rate

CHEST 2011; 139(5):1034-1041

Relatore
Note di presentazione
Ozsancak et al. (42) demonstrated no difference was perceived by patients in terms of comfort between total face mask and oronasal mask. The masks required similar amounts of time for placement and had similar early NIV discontinuation rates



Relatore
Note di presentazione
Using a randomized controlled study, Cuvelier et al (20) compared the clinical efficacy of a cephalic mask versus an oronasal mask in patients with AHRF. They found that total face mask and oronasal mask similarly improved gas exchange, encephalopathy, respiratory distress and respiratory frequency during 48 h of NIV. As Ozsancak et al. (42) demonstrated no difference was perceived by patients in terms of comfort between total face mask and oronasal mask. The masks required similar amounts of time for placement and had similar early NIV discontinuation rates. 




977ml

84ml

163ml

No volume

1 2
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P< 0.0001

P< 0.04

1 2 3 4

Relatore
Note di presentazione
 Fraticelli et al. (19) conducted a similar trial in fourteen hypercapnic and hypoxemic patients requiring NIV for ARF. Despite differences in the internal volumes of the masks tested (84±14 mL, 163±6mL, and 977 ±33 ml , Airvie, Koo Full Face and Inspir’aid respectively), indexes of respiratory muscle effort were identical, suggesting no apparent dead space effect.  




Fodil R. Intensive Care Med 2011; 37: 257-62 

The effective dead space is not only 
related to the internal gas volume

Relatore
Note di presentazione
Studio su banco con 4 interfacce diverse. The effective dead space is not only related to the internal gas volume 
Lo spazio morto effettivo non differiva molto tra le 4 interfacce( varia ad 110 ml a 370 ml per un volume corrente di 750 ml). Tuttavia nel  caso del casco lo spazio morto effettivo aumneta linearmnete con il tempo e il volume inspirato



 Ci permette di trattare il
paziente indipendentemente
dal contorno facciale, anche
per un periodo prolungato di
tempo.

 Sono dotati di una valvola anti
soffocamento

 Esiste un ingresso che
permette di effettuare un
igiene di minima del paziente e
degli ingressi per far passare il
SNG o una cannuccia per bere

HELMET

Relatore
Note di presentazione
NIV E CPAP



• Noise

• CO2 rebreathing

• Asynchronies

HELMET



Inside the helmet noise exceeded 100 dB (during NIV with
nasal or facial masks the noise did not exceed 70 dB)
Noise intensity is poorly affected by pressure support level
and unaffected by the presence of HME filters.
Cavaliere F et al. Intensive Care Med. 2004;30(9):1755-60

During PSV with the helmet, the tympanometry showed a
slight increase in acoustic compliance but returned to basal
values after one hour, while it did not show a change with the
face mask
Cavaliere F et al. Acta Anaesthesiol Scand. 2008;52(1):52-6.

Relatore
Note di presentazione
i.e., noise was not louder than the usual noise background in ICU



CO2 Rebreathing



Antonelli M

Relatore
Note di presentazione
Quando poi ci si è spinti ad utlizzare il casco NIV nel paziente ipercapnico, uno studio di fattibilità mette in evidenza come nonostante il casco sia meglio tollerato e i failure per intolleranza sono relativi solo al gruppo maschera….



Antonelli M

Relatore
Note di presentazione
Tuttavia il casco non è altrettanto efficace come la maschera nel ridurre la PaCO2
the pressure-support level needed to eliminate accessory muscle activity and patient discomfort were
33% higher with the helmet than with the facemask



Necessita di gas ad alti flussi (>30L/min) per 
wash-out della CO2

Relatore
Note di presentazione
Primo problema è il CO2 rebreathing can be substantial both during helmet CPAP and NIV. During CPAP, CO2 rebreathing can be minimized by using continuous high flow devices. This depends on the high proportion of fresh gas flowing through the helmet to the expiratory CPAP valve.



Taccone P. et al.Am J Resp Crit Care Med 167;7:A995 (2003)

Relatore
Note di presentazione
As the fresh gas flow through the helmet decreases from 60 to 10 L/min (12.2 L/min with the ventilator),
the inspired PCO2 and the inspiratory flow rate increase substantially.



PeCO2

PiCO2

Costa R

Healthy volunteers

Relatore
Note di presentazione
CO2 rebreathing can be substantial also during helmet PSV with intensive care unit (ICU) ventilators (closed-circuit ventilators), even after the manipulation of pressure support (anche se i valori di PiCO2 riportati in qeusto lavoro sono simili a quelli riportati da Taccone in CPAP a flussi > 30l/min



Intensive Care Med (2007) 33:74–81

10 COPD patients

PS 12; PEEP 5

Relatore
Note di presentazione
Secondo problema è un discorso di asincronie come  ben evidenziati da questo studio fiisologico
The helmet was less efficient than the mask in reducing inspiratory effort (p<0.05) and worsened the patient-ventilator synchrony, as indicated by the longer delays to trigger on (p<0.05) and cycle off (p<0.05) the mechanical assistance and by the number of ineffective efforts (p<0.005). The amount of diaphragmatic effort spent to trigger the ventilator accounted for 83% of the overall Pdi swing with the helmet



83% of Pdi

Intensive Care Med (2007) 33:74–81

Relatore
Note di presentazione
The helmet was less efficient than the mask in reducing inspiratory effort (p<0.05) and worsened the patient-ventilator synchrony, as indicated by the longer delays to trigger on (p<0.05) and cycle off (p<0.05) the mechanical assistance and by the number of ineffective efforts (p<0.005). The amount of diaphragmatic effort spent to trigger the ventilator accounted for 83% of the overall Pdi swing with the helmet



How to overcome the problem
of asynchrony and CO2 rebreathing?



Hsame= Helmet with same setting of the mask

Hspec= PEEP and PS increased of 50%

Relatore
Note di presentazione
in patients at high risk for respiratory distress after extubation



Relatore
Note di presentazione
Necessità di setting specifico (L’incremento dei valori pressori sia della pressione di supporto che la PEEP riducono i fenomeni di “triggering-on” e “cycling-off”)
Inoltre è peggiore interazione ventilatore-paziente per influenza sul trigger in-espiratorio che esercita la distensibilità delle pareti in PVC  e l’elevato contenuto di gas contenuto all’interno.
Nonostante Studi comparativi hanno evidenziato efficacia sia del casco che maschera nel trattamento dell’insufficienza respiratoria acuta ipercapnica (AHRF) sia in termini di valori emogasanalitici che riduzione dello sforzo inspiratorio, il suo utilizzo è controverso

TUTTAVIA
Nel casco la riduzione di anidride carbonica è inferiore rispetto alla maschera verosimilmente per fenomeno di rebreathing secondario all’elevato spazio morto 
Inoltre è peggiore interazione ventilatore-paziente per influenza sul trigger in-espiratorio che esercita la distensibilità delle pareti in PVC  e l’elevato contenuto di gas contenuto all’interno.



NEW HELMET



Olivieri C

4. Anello apribile
2. Cuscino gonfiabile che stabilizza il casco
3. Linea per gonfiaggio cuscino  

Castar-R Next, Intersurgical (ex-StarMed) 
Italy

SH

NH





PS 5; PEEP 5 PS 8; PEEP 8

Relatore
Note di presentazione
We found that FM, HS and HN at baseline settings were not significantly different with respect to inspiratory effort indexes and comfort. Inspiratory trigger delay and time of synchrony (TI,synchrony) were significantly improved by FM compared to both helmets, whereas expiratory trigger delay was shorter with FM, as opposed to HS only. HN at increased settings performed better than FM in decreasing inspiratory effort measured by pressure-time product of transdiaphragmatic pressure (PTPdi)/breath (10.7 ± 9.9 versus 17.0 ± 11.0 cmH2O*s), and PTPdi/min (128 ± 96 versus 204 ± 81 cmH2O*s/min), and PTPdi/L (12.6 ± 9.9 versus 30.2 ± 16.8 cmH2O*s/L). TI, synchrony was inferior between 
HN and HS at increased settings and FM. 





PS 5; PEEP 5

PS 8; PEEP 8

≠

=

Relatore
Note di presentazione
 With respect to patientventilator interaction and inspiratory trigger delay synchrony time and were significantly improved by FM, compared to both helmets.
 At increased settings with HN  (that is, PEEP 8 cmH2 O and PS 8 cmH2 O), Patient-ventilator synchrony, as assessed by inspiratory trigger delay and expiratory trigger delay was equivalent between FM at baseline setting and HN at increased settings, but remained inferior with HS even at increased settings.







Baseline characteristics of the patients



PRIMARY OUTCOME

+ “specific setting”

Helmet: PS=19.62±5.67 cmH2O and PEEP of 7.72±1.85

FM: PS=16.37±4.19 cmH2O and PEEP of 4.26±1.92

Relatore
Note di presentazione
Specific setting: positive end-expiratory pressure (PEEP) of >5 cmH2O and an inspiratory pressure support of ⩾16 cmH2O, keeping a flow rate >30 L·min-1 inside the helmet
interface discomfort score was similar between groups, but with a trend toward worsening comfort at 6 h in the helmet group.
Final settings with the helmet were an inspiratory support of 19.62±5.67 cmH2O and PEEP of 7.72±1.85 cmH2O. The corresponding values with the mask were 16.37±4.19 cmH2O and 4.26±1.92 cmH2O.



Relatore
Note di presentazione
Dyspnea significantly changed from baseline during the first 6 h of NIV but the changes were significantly greater in the oronasal group 





Patients at risk for post-extubation failure

PRIMARY OUTCOME

0 (worst possible) and 10 (best possible)

Anesthesiology. 2016 Jan;124(1):101-8.



IET
NH
SH

SECONDARY OUCOMES

Anesthesiology. 2016 Jan;124(1):101-8.

Relatore
Note di presentazione
* p<0.05 tra ET e NH; † P < 0.05 NH vs. SH.



A single-center trial of 83 patients with ARDS

AIM: To determine whether NIV delivered by helmet improves 
intubation rate among patients with ARDS

Eligible patients had received facemask NIV for at least 8 hours as 
part of their usual clinical care







The data and safety monitoring board stopped the trial early, citing 

superior efficacy of helmet NIV and new data from another trial that 

raised concerns about the efficacy of facemask NIV in patients with 

AHRF(Frat NEJM 2015;372(23):2185-2196)

Relatore
Note di presentazione
about one third in each group had an immunocompromised pneumonia



NHF vs O2 vs NIV in hypoxemic ARF

Frat J-P et al. NEJM 2015;372:2185-96

310 pz
RR >25 a/min; PaO2/FiO2 ≤300, PaCO2 ≤45 mmHg
No chronic respiratory diseases

SpO2 ≥92%

For 2 days >8hrs/day x 2 days

PEEP= 2-10 cmH2O (5±1)
PS to reach VT 7-10 mL/kg (8±3)

O2> 10 L/min



Frat J-P et al. NEJM 2015;372:2185-96

Primary outcome
The intubation rate was 38% (40 of 106 patients) 
in the high-flow–oxygen group, 47% (44 of 94) in 
the standard group, and 50% (55 of 110) in the 
NIV group (P = 0.18 for all comparisons)



Frat J-P et al. NEJM 2015;372:2185-96

Primary outcome

Relatore
Note di presentazione
the intubation rate was significantly lower in the highflow– oxygen group than in the other two groups



Frat J-P et al. NEJM 2015;372:2185-96

90-d survival (Overall)
N=310

With NHF:
•Lower dyspnea
•Lower patient’s discomfort
•Lower respiratory rate
VS O2 and NIV group

NHF vs O2 vs NIV in hypoxemic ARF

Relatore
Note di presentazione
La mortalità a 90 gg è significativamente superiore nel gruppo HFNC
 The lower mortality observed in the highflow– oxygen group may have resulted from the cumulative effects of less intubation particularly
in the patients with severe hypoxemia (Pao2 :Fio2  ≤200 mm Hg), as compared with other patients



Take home messages

• La NIV con il casco presenta dei problemi tecnici (re-breathing
CO2 e asincronie) che possono comprometterne il successo 

• Il ventilatore sarebbe da evitare in CPAP e in NIV salvo che 
non vengano effettuate le dovute modifiche di setting



Take home messages

Il nuovo casco:
 Nell’ipercapnico è efficace quanto la FM nel ridurre la 

PaCO2, ma sempre migliorando il setting
 Nell’ipossiemico migliora il comfort e la sincronia 

paziente/ventilatore rispetto al SH a parità di efficacia

Sono necessari ulteriori studi per confermare i dati nei pazienti 
con ARDS ( NHF vs HELMET?).



Rotating strategy…

…. Prevention is BETTER!

Relatore
Note di presentazione
Quindi prima di tirare la cuffia allo spasimo.si può provare ad utilizzare qualche piccolo trucco







absolute 
minimum
humidity 

required for 
medical 

gases during 
NPPV 

Chiumello D

We don’t know the long term effects with and without HH in 
term of Comfort and Efficacy of treatment

Relatore
Note di presentazione
First, the use of a heated humidifier during ventilator CPAP, continuous low-flow and high-flow CPAP significantly increased the temperature and humidity of the gasses within the helmet. Second, taking 10 mgH2O/l as the absolute minimum humidity required for medical gases during NPPV, this level was achieved without use of the heated humidifier only during ventilator CPAP. Third use of the heated humidifier did not affect the level of patients' comfort.
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Foglio1

				with HH		without HH

		CPAP-VENT		34.1		18.4

		CPAP-LF		33.9		11.4

		CPAP-HF		24.2		6.4

				Per ridimensionare l'intervallo di dati del grafico, trascinare l'angolo inferiore destro dell'intervallo.







Hui DS

Relatore
Note di presentazione
Visualization of airflow around the helmets and the total facemask was facilitated by marking air with smoke particles produced by an M-6000 smoke generator (N19; Dick Smith Electronics Pty Limited) as described in our previous studies. measuring , 1 m m in diameter. The smoke was introduced continuously to the right main bronchus of the HPS



Relatore
Note di presentazione
 La terapia è attivata semplicemente colleganto Ventukit alla fonte di ossigeno. Venturimetro integrato per FiO2 da 40% a 100% dotato di silenziatore per ridurre il rumore interno al casco  di circa 10 Db
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