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 Novel Uses of Non Invasive Ventilation
Benditt J. Respir Care 2009

« Unusual aplications of noninvasive ventilation
Ambrosino N, Guarracino F. Eur Respir J 2011

* Non-invasive ventilation during endoscopies in adults patients. A
systematic review

Cabrini L et al. Minerva Anestesiol 2013
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« EXPLORATORIA

« RENTADA BRONCOALVEOLAR

« BIOPSIA TRANSBRONQUIAL

« ASPIRACIO DE SECRECIONS

« INTUBACIO OROTRAQUEAL
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EFECTES DE LA ENDOSCOPIA RESPIRATORIA

Ocupacio del 10% de la llum de la via aeria

!

Augment del treball respiratori

Col-lapse alveolar: Succio / perdua de surfactant (RBA) A RESPIRATOR

1 ISQUEMIA CARDIACA
ARRITMIES

Disminuci6 de la PaO2 entre 10 i 20 mmHg (meés greu RBA)

FBC amb RBA contraindicada si amb oxigenoterapia: Pa02 < 75 mmHg o
Sp02 < 90% (American Thoracic Society 1990) o bé PaO2/FiO2 < 200.

ALTERNATIVA: TRACTAMENT EMPIRIC O BE INTUBACIO OROTRAQUEAL
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EFECTES DE LA ENDOSCOPIA RESPIRATORIA

Safety of performing fiberoptic bronchoscopy
in critically ill hypoxemic patients with acute
respiratory failure

169 pacients en respiracié espontania FBC (60% RBA) i PaO2 /Fi02 < 300
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ALTERNATIVA: TRACTAMENT EMPIRIC O BE INTUBACIO OROTRAQUEAL

Cracco et al. Intensive Care Med 2013
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Flexible bronchoscopy during noninvasive positive pressure mechanical

Ventilation: two are better than one ?

Scala R. Panminerva Med 2016 Mar 24

/\

FBC DIAGNOSTIC D’INFILTRATS PULMONARS
- Empitjorament V/Q (col-lapse alveolar)
- Augment resistencia i el treball respiratori

!

VMNI. INSUFICIENCIA RESPIRATORIA AGUDA
- Reclutament alveolar(PEEP)
- Disminuci6 treball respiratori (PS)

Molt pocs estudis RCT

EXISTEIX UNA OPINIO RAONADA SOBRE EL BENEFICI
D’UTILITZAR CONJUNTAMENT LES DUES TECNIQUES

PERO ENCARA NO HI HA UNA EVIDENCIA CIENTIFICA
< 30 articles que avaluin les tecniques

Alta heterogeneitat: objectius, poblacid, tecniques, accessos via aéria
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Send to: -

Noninvasive positive-pressure ventilation via face mask during bronchoscopy with BAL in high-risk hypoxemic

patients.

Antonelli M?, Conti G, Riccioni L, Meduri GU.

(# Author information

Abstract

STUDY OBJECTIVE: The aim of this study was to assess the feasibility and safety of noninvasive positive-pressure ventilation (NPPV) via a face
mask to aid in performing fiberoptic bronchescepy (FOB) with BAL in immunesuppressed patients with gas exchange abnormalities that
contraindicate using conventional unassisted FOB.

STUDY POPULATION:

Eight consecutive immuncsuppressed patients |

0 +/- 14 years old) with suspected pneumenia entered the study. Entrance

criteria included the following: (1) PaO2/fraction of inspired oxygen (Flo2) of 100 or less; pH of 7.35 or mere; and (3) improvement in O2 saturation
during NPPV before initiating FOB.

INTERVENTION: Patients had routine application of topical anesthesia to the nasopharynx| A full face mask was connected to a ventilator (Servo

500C; Seolna, Sweden) set to deliver continucus positive airway pressure (CPAF) of 4 cm H20, pressure support ventilation of 17 cm H20, and 1.0
FloZ. The mask was secured to the patient with head straps. NPPY began 10 min before starting FOB and continued for 30 min or more after the
procedure was completed. The bronchoscope was passed through a T-adapter and advanced through the nose. BAL was obtained by sequential
instillation and aspiration of 5 to 25 mL aliquots of sterile saline solution through a bronchoscope wedged in a radiographically involved subsegment
Oxygen saturation, heart rate, respiratory rate, and arterial blood gases were monitored during the study.

RE SULTSJ NFPY significantly improved PaD2/FloZ and 02 saturation. FOB with NPPV was well tolerated. and no patient required endotracheal |

intubation. A causative pathogen was identified by BAL in all patients. Six patients responded to treatment and survived hospital admission. Two
patients died 5 to 7 days after FOB from unrelated complications of the underlying illness.

CONCLUSIONS; NPPY should be considered during bronchoscopy of immunosuppressed patients with severe hypoxemia
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Continuous Positive Airway Pressure during Fiberoptic
Bronchoscopy in Hypoxemic Patients
A Randomized Double-Blind Study Using A New Device

BERNARD MAITRE, SAMIR JABER, SALVATORE M. MAGGIORE, EMMANUEL BERGOT, JEAN CHRISTOPHE RICHARD,
HAMID BAKTHIARI, BRUNO HOUSSET, GEORGES BOUSSIGNAC, and LAURENT BROCHARD

Am J Respir Crit Care Med 2000

Noninvasive Positive-Pressure Ventilation vs Conventional Oxygen
Supplementation in Hypoxemic Patients Undergoing Diagnostic
Bronchoscopy*

Antonal, Mazsmo MD; Conti, ';_'llil"gll: MO, Focoo, Monica MO, .-El.rl:"dl'lgl':h. Andrea WD, Cavaliena, Franco MD; Proietti, Rodolls KO
Meduri, Gianfranco Umibarto KD

Chest 2002

High-flow nasal cannula oxygen versus
non-invasive ventilation in patients with acute
hypoxaemic respiratory failure undergoing
flexible bronchoscopy - a prospective
randomised trial

Marcel Simon’, Stephan Braune', Daniel Frings’, Ann-Kathrin Wiomzek', Hans Klose® and Stefan Kluge'” Cr't'CaI Care 2014
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CPAP INCREMENTS DE 2,5 cmH20 fins a 7,5 cm H20. FBC + RBA

100

CPAP

3
i
Q .
N g Oxygen 'l
I
a0 "'.
&8
High FiO2 Full Face FOB Full Face High FiD2
Mask Mask Mask Mask
CLINICAL OUTCOME OF PATIENTS IN THE
& h AFTER FIBEROPTIC BROMCHOSCOPY
Meed for Ventilatory Support Oxygen CPAP
in the & h after FOB (n=15) (n=15) p Values
Total 7 1 0.03
Attributed to FOB 5 0 0.04
MV or CPAP 1 o
Mechanical ventilation 4 0

Definttion of abbreviation: NIV = noninvasive ventilation.

Maitre B. Am J Respir Crit Care Med 2000
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" Standard
B FBC + RBA NPPV Treatment
i : Group Group
5 3 Variable (n =13) (n=13) p Value
Baseline
% Respiratory rate, breaths/min 35 * 4 36 = 4 0.18
Pa0,/F10, ratio 143 +32 155+ 24 0.30
Paco,, mm Hg 30 * 22 40 £ 8 0.15
pH 742007 74007 0.18
Heart rate, beats/min 94 + 27 103 £ 20 0.35
VENTILADORS UCI MAP, mm Hg 58 = 10 96 £ 13 0.08
During bronchoscopy
PS 15-17 Cm HZO Respiratory rate, breaths/min 31 4 33 F4 0.12
Pa0./F10, ratio 261 + 100 139 *+ 38 < 0.001
EPAP 5 cm H20 PacO,, mm Hg 8=17 398 0.13
. H 741 £ 006 T.44 = 0.08 0.26
F|02 0’9 ]Ilt-;lrt rate, beats/min 98 = 22 104 = 10 0.37
MAP, mm Hg 87T+ 7 81 =13 0.12
I h after bronchoscopy
Respiratory rate, breaths/min =~ 29 * 4 32+4 0.20
Pao,/F10, ratio 176 = 62 140 + 38 0.09
MILLORIA DE LINTERCANVI DE GASOS Paco,. mm Hg ATEL 399 013
pi AT =004 TAET =008 031
Heart rate, beats/min 91 £ 18 108 = 15 0.02
MILLOR TOLERANCIA HEMODINAMICA MAP, mm Hg 9T TEIS 008
Outcome
Patients requiring 1(7) 2 (15) 0.50
endotracheal intubation
within 10 h of FOB
Mortality 4 (30) 7 (54) 0.16
*Values given as mean * SD or No. (%), unless otherwise indicated,

Antonelli M. Chest 2002
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Baumann ef o, Canical Core 2001, 15R1T9
rpsficcfanumucom, Jrontent/ RN ) © chTchL cARi .
40 pacients amb VMNI

RESEARCH Open Access

Fiber optic bronchoscopy in patients with acute
hypoxemlc respiratory failure requiring
noninvasive ventilation - a fea5|b|I|ty study

trg Baumann'“, Hans Klose”, Marcel Siman '™, Tarlk Ghadban', Stepha raune’, Jan K Hennigs” and
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Ventiladors UCI, IPAP 10-25 cmH20, PEEP 5-10 cm H20, Fi0O2 1
Sedacio: midazolam + propofol; propofol
4 pacients (10%) van requerir d’lOT durant les 8 hores segtients a la FBC
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Bronchoscopic Lung Biopsy Using Noninvasive Ventilatory Support:
Case Series and Review of Literature of NIV-Assisted Bronchoscopy

Ritesh Agarwal MD DM, Ajmal Khan MD DM,
Ashutosh N Aggarwal MDD DM, and Dheeraj Gupta MD DM
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Table 2. Indications for flexible bronchoscopy

Indication Absolute
value
Pulmonary infiltrates 18 (51%)
Atelectasis 7 (20%)
Retention of secretions 7 (20%)
Pulmonary mass 2 (6%)
Hemoptysis 1(3%)
& HR p =0.051 —— RR p =0.008
& --50 p=045 &--ETco,  p=012
100

90

80

1

,&u R

Sa A

40 i ____________ ~A& 3915

34+12 k----""""
7 e
24+ 1 2511
20 i T 1
Start End

BiPAP Respironics (16/6); v nasal + adaptacio d’un mossegador
Fuites significatives (> 50 ml/s) 3 pacients

No complicacions derivades dels procediments

Fiberoptic Bronchoscopy during
Nasal Non-Invasive Ventilation
in Acute Respiratory Failure

E. Chiner J1MN.5ancho-Chust M. Llombart C 5enent A, Camarasa
L. Signes-Costa

Respiration 2010
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Arigich Jourmal of Aseerrhesio B8 (1) 13640 (30T
dobl 0. 1093kjaizel3 17 Advance Access publication December 2, 2006 BJA

RESPIRATION AND THE AIRWAY

Pressure support ventilation during fibreoptic intubation
under propofol anaesthesia’

J. L. Bourgain'#, V. Billard® and A. M. Cros®

Table 2 Respiratory and haemodynamic  parameters  during  fibreoptic
intubation [mean (50))

Parameters Pressure Spontancous  P-value
support breathing

W] (n=16) in=16)

¥ J-"“I'.f:-:,,—,,E during fibrescopy (mm Hg) 30 (6) 17 (14) <01
Spo, (%) 99 (1) 99 (1) NS
Tidal volume (ml}) 371 (139) 165 (98) < (b (R
Wentilatory frequency (hpm) 17 (3) 16 (6) NS
Minute ventilation (litre min~ ") 5.8(2.8) 24 (L6 < {001
Mean airway pressure (cm H.0) 4.2{1.00 2.2004) < (00 ]
Svstolic Blood pressure (mm Hg) 134 (35) 135 (19) M5
Driastolic blood pressure (mm Heg) B4 (25) B (15) M5
Heart rate (beats min~ '} 80 (19 B84 (109 NS

En pacients de dificil intubacié la VMNI millora la ventilacié durant la intubacié amb FBC
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INSUFICIENCIA RESPIRATORIA AGUDA

» Seleccio de pacients: PaO2 / FiO2 < 200 (limit 140 ?)

« Contraindicacio: SpO2 < 90% tot i I'optimitzacio PEEP, FIO2

* Lloc: UCI/ UCRI /Quirofan. Preparats per resoldre complicacions
» Anestesia/sedacio: anestesia local, propofol +/-

e Parametres ventilatoris:

— PEEP5-8cmH20

— PS 10- 15 cm H20 (monitoritzar el Vc 7- 10 ml/ kg)

— FiO2 inicialment 1 i posteriorment la necessaria per SpO2 > 95% / SpO2 > 92%
— FR, relacio I/E segons les necessitats dels pacients

— Iniciar 15-20 minuts pre-FBC i continuar-la 60 minuts post-FBC

 Interfase: Nasobucal / Facial
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ENDOSCOPIA DIGESTIVA REQUEREIX SEDACIO

!

PACIENT AMB ALT RISC: FVC <50% / MNM

!

INSUFICIENCIA RESPIRATORIA | HIPOVENTILACIO

!

INTUBACIO OROTRAQUEAL | DIFICIL WEANING



VMNI | ENDOSCOPIA DIGESTIVA

5 ESTUDIS (> 20 PACIENTS): 2 RETROSPECTIU I 3 PROSPECTIUS

e GASTROSTOMIA ENDOSCOPICA PERCUTANIA (3)

e EXPLORACIONS GASTROSCOPIQUES (1)

« COLANGIOPANCREATOGRAFIA RETROGADA ENDOSCOPICA (1)
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POBLACIO VENTILADOR ANESTES. COMPLIC.
ACCES

Gregory 2002 (R) 33 ELA GEP ? Ketamina
FVC < 50% Nasal Propofol
19 VMD
Sancho 2010 (P) 30 ELA GEP  Volumetric Breas Midazolam 3 VMNI no
FVC < 50% Nasal Fentanilo efectiva
25 VMD
Czell 2013 (R) 26 ELA GEP  BIPAP (Harmony) Midazolam 4 (15%9)
FVC <50% (10) Endoscopy mask o Propofol  (110T,1
exitus IRA)
Coug 2008 (P) 30 ASA /1l END Ventilador UCI Propofol NO
Facial
Adaptador MAUGE
Folgado 2014 (P) 37 (16VMNI) ERCP  BIPAP-AVAPS Propofol NO

Nasal
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t*iw.{ . ':r;'. b
Coug Gastrointestinal Endoscopy 2008 Folgado Lung India 2014
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DIFICIL CONTROL FUITES

Hospitalitzacio Inici GEP Final GEP
24 h previes

ADAPTACIO GEP + VMNI VMNI 2 HORES POST

Adaptacio: Midazolam Adaptacié VM VMNI nasobucal
+ durant la GEP: Sessions C-A
VMNI: fentanilo Retorn a parametres
ventilador volumetric Modificacié Vc (fuites) basals
Mascara nasal Si SpO2 < 92% afegir O2 | X’
Aplicacié Cough-Assist

A

Si SpO2 < 92% suspendre GEP

Vc 822 + 132 ml » Vc 1557 + 168 ml (1200-1800 ml)

30 ELA | FVC < 50%

Sancho et al Journal of the Neurological Sciences 2010
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Utility of noninvasive ventilation in high-risk patients during

endoscopic retrograde cholangiopancreatography

Miguel Angel Folgado, Carlos De la Serna’, Alfonso Llorente, SJ. Rodriguez’, Carlos Ochoa®, Salvador Diaz-Lobato®

PACIENTS DE RISC:
-Edat > 70 anys
-IMC > 35

-| cardiaca II-IV
-MPOC GOLD llI-IV

BIPAP-AVAPS

Nasal P value
Cannula
group
PaCO2 > 9 1 0,01
45 mmHg
pH< 7,35 8 0 0,006

Table 1: Baseline characteristics of the patients included

in the study

Nasal Cannula NIV group P value
group (n=21) (n=1&)

Mean age (years) 79.8+£399 80.06+6.02 NS
Gender (% male) 75 33 P=0.012
APACHE score (mean) 86131 875£24 NS
Age=T0 (n,%) 20 (95.2) 16100y NS
COPD (n,%0) 2(8.52) 1(6.25) NS
BMI=35 (n.%) 2(9.52) 1(6.25) NS
Congestive heart failure (n,%) 2(9.52) 1(6.25) NS
pH pre-ERCP (mean) 742404 745404 NS
pCO2 pre-ER.CP (mean) (mmHg) 358+£50 3268+7.25 NS
pO2 pre-ER.CP (mean) (mmHg) ERES] FEE= NS
Diagnostic of cheledocholithiasis 14 (66.5) 7437y NS
(n,%)
Diagnostic of bile-pancreatic 5(23.8) T3y NS

duct malisnancy (n_%:)

Lung India * Vol 31 * Issue 4 * Oct- Dec 2014
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GASTROSTOMIA ENDOSCOPICA PERCUTANIA  GASTROSTOMIA RADIOLOGICA PERCUTANIA
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VMNI I GRP ANY 2015 HOSPITAL UNIVERSITARI DE BELLVITGE

10 PACIENTS VMNI-GRP
TOTS AMB VMD PREVIA (2 p. 24 HORES)
FVC (%) 42% (13-61)

MATEIX VENTILADOR | PARAMETRES

OXIGENOTERAPIA SI Sp02 < 92%

NO COMPLICACIONS DERIVADES
N =80 DE LA GRP



@ Europsan |ourmal of Echocardiography (20009 11, 554-554
RO dot 101073 sechocard fjeqlt ¥

Non-invasive ventilation-aided transoesophageal
echocardiography in high-risk patients: a pilot
study

Fabio Guarracino !, Luca Cabrini?, Rubia Baldassarri!, Claudia Cariello?,
Remo Daniel Covello?, Giovanni Landoni?, Sonia Petronio?,
and Micolino Ambrosino?

BIPAP VISION
MASCARA ORONASAL

Sp02 > 92%
IPAP 8-12 cm H20 PaCO2 <50 mmHg

EPAP 4- 6 cm H20
FiO2 0.35-0.50

3 pacients
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SELECCIO DE LA INTERFASE

Evitar al maxim les fuites: diafragma, port especial

Permetre una bona mobilitat de 'endoscopi

Utilitzar un canal diferent del de ventilacio

Varies mides i facil de colocar
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INSUFICIENCIA RESPIRATORIA CRONICA

» Seleccio de pacients: pacient de risc (I respiratoria, FVC < 50%)
* Lloc: Unitats d’endoscopies. Preparats per resoldre complicacions
« Anestésia/sedacio: anestésia local / propofol ( el minim possible)

* Ventilador:
« El mateix que utilitza el pacient
« Sila fuita pot ser important :Ventilador que compensi bé les fuites i FiO2 acurada

o Parametres ventilatoris: PS minim 10; EPAP 4; Vc 7-10 mi/kg

* Interfase: Nasobucal / Facial ; Atencid en cas d'utilitzar m. nasal
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VMNI és una ajuda en procediments endoscopics en pacients de
risc

Equips amb experiencia: VMNI / Endoscopia / Anestesia
Importants els periodes PRE / DURANT / POST
Seleccio d’interfase i ventilador acurada

Decisions per avancat
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