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PLaN DE LA SESSION

Les pathologies neuro-musculaires : décompensations respiratoires

principal rdle du kiné en réa : aide a la toux




Respiratory Physiotherapy

2
Airway Clearance Techniques (ACT’s)

———————————

Proximal ACT’s Peripheral ACT’s
“Cough Augmentation” “Sputum Mobilizing”

i ' i

Assisted Assisted Assisted Inspiration
Inspiration Expiration and Expiration

! ! ! !

Single Breaths Manual Assisted Cough (MAC) Any Combination of Manual Technigques (MT)
Mechanical Insuffiation Mechanical Exsuffiation Assisted Inspiration and High Frequency Chest Wall Osciliation (HFCWOQ)
Non Invasive Ventilation (NIV) Assisted Expiration High Frequency Chest Wall Compression (HFCWC)
Intermittent Positive Pressure Breathing Techniques Intrapulmonary Percussive Ventllation {IPV)
(1PPB) Mechanical Insufflation Chest Wall Strapping (CWS)
Stacked Breaths Exsufflation (MI-E)
Alr Stacking (AS)
Glossopharyngeal Breathing (GPB)
Volume Cycled NIV
Lung Volume Recruitment Bag
Resuscitation Bag with Patient Holding
Their Breath

M. Chatwin et al.

Respiratory Medicine 136 (2018) 98-110




-—
=
£
iy
-~
[
o
[~ 9

! =

Spont MAC IPPB + MAC

Bach; Chest 1993

SPONT : TOUX SPONTANEE

MAC: AIDE MANUELLE A LA TOUX

IPPB : RELAXATION DE PRESSION ,

MI-E : INSUFFLATION-EXSUFFLATION MECANIQUE

MI-E + MAC




Figure 2 — Peak cough flow (PCF) .n a) paediatric patients b) paediatric controls c) adult
patients, and d) adult controls. Data are presernneu as meanzsd. UAC: unassisted cough;
PAC: physiotherapy-assisted cough; NVAC: noninvasive ventilator-assisted cough; EAC:
exsufflation-assisted cough; IEAC: insufflation/exsufflation-assisted cough. **, ***: p<0.0],
p<0.001 versus UAC.

Chatwin M, Ross E, Hart N, Nickol AH, Polkey MI, Simonds AK. Cough augmentation with
mechanical insufflation/exsufflation in patients with neuromuscular weakness. Eur Respir J.
2003 Mar;21(3):502-8




REMARQUE L AIDEAL’ INSPIRATION FAIT PARFOIS MIEUX QUE
L” AIDEA L’ INSPIRATION ET L’ EXPIRATION !
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Baxeline bAl-E [PFE + MAC MI-E + MAC
Spont MAC IPPB+MAC MI-E + MAC

Bach; Chest 1993

Lacombe; Respiration 2014
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pressure

Baseline MI-E IPF8 + MAC MI-E + MAC

DEP & la toux > 51/s (300l/min) avec insufflation + compressions manuelles,
pas de bénéfice a utiliser en plus I'exsufflation mécanique
(qui donne méme de moins bons résultats)

Lacombe; Respiration 2014



Step 1: Insuffiation pressure

Y;s -—{ Is the patient on NIV? |—> N;:

S:aﬁinsummionpmssmﬂPAP*ScmH,Ol IsvanlnsuMaﬁonpressure=15unHzol

!

Trial the insufflation pressure with your patient and observe them.
Yes -e—— + Do you see a good rise and fall of the abdomen and chest wall? — No
* Does the patient say they feel like they had a deep breath in? +

Increase insufflation pressure up to
a further 5 cm K0

[]
Continue to evaluate the increase in insuffiation pressure until you see a
good rise and fall of the abdomen and chest wall and the patient reports
that they have received a deep breath in.

Step 2: Exsuffiation pressure

Set the exsufflation pressure to be at least 5 cm H,0 more
negative than the insufflation pressure.

'

Trial the exsuffiation pressura with your patient and observe them.

+ Do you hear an increase in cough audibility?
Yes --—— *+ Are secretions brought into the mouth? ——— No
* Does CPF increase on the MI-E device? l

Does the patient say their cough feels stronger?

Increase exsufflation pressure by
a further 5cm H,0

= 1
Continue to evaluate the increase in exsuffiation pressure until you
observe Increase in cough audibility, +/- secretions brought into the
mouth, +/- 1 CPF, +/- subjectively reported improved cough strength.

Step 3: Automatic mode times

T
e l

Start insufflation ime =NIVT +05s Start insufflation ime =1 s
Start exsufflation time =NIVT, +05s Start exsufflation ime =1 s
Startpause =1s Startpause=1s
[] (]

Trial the timing settings with your patient and observe them.
* s the insufflation time long enough to aliow equilibrium between the device and the
Yes - alveali? -~ No
l » s there a short rapid expiratory flow? l

» The palient subjectively reports the pause is the correct length before the next insufflation?

Start trialing Continue to evaluate and adjust settings to patient comfort, ensuring a
MI-E with long enaugh breath In, increase in cough audibility, +/- secretions brought
these settings. into the mouth, +/-1 CPF, +/- subjectively reported improved cough.

Michelle Chatwin and Anita K Simonds

RESPIRATORY CARE e FEBRUARY 2020 VoL 65 No 2

Fig. 2. Algorithm suggested for establishing MI-E settings showing a 3-step process for initiating the subject with an MI-E device based on
the clinical experience from our center. It provides suggested starting points depending on whether the subject is using NIV. All settings
should be individualized to the patient, and constant re-evaluation to optimize settings should occur with patient feedback. NIV = non-
invasive ventilation; IPAP = inspiratory positive airway pressure; MI-E = mechanical insuffiation-exsuffiation; CPF = cough peak flow;
+/— = with or without; | = increase; T, = inspiratory time.



PRESSION INSPIRATOIRE : DEBUTER A5 m H,0 (OU Pise DE LA VNI +5CM H20), PUIS
AUGMENTER DE 5 EN 5, JUSQU” A UNE BONNE EXPANSION THORACIQUE

Step 1: Insuffiation pressure
V;s s the patient on NIV? No
[ ion p

|smmmummssm=mp»5unnp|

i

Trial the insufflation pressure with your patient and observe them.
wall? No

PRESSION EXPIRATOIRE : 5 cmH,0 PLUS NEGATIVE QUE LA PRESSION INSPIRATOIRE N
(exemple si +20 obtenu a I’ msplru’rlon débuter a -25 cuH,0), PUIS AUGMENTER DE 5 EN 5, I o

JUSQU” A OBTENIR UNE TOUX EFFICACE s

i

Trial the exsuffiation pressure with your patient and observe them.
+ Do you hear an increase in cough audibility?

Yes <——| + Are secretions brought into the mouth?

+ Does CPF increase on the MI-E device?

| + Does the patient say their cough feels stronger?

Continue to evaluate the increase in insufflation pressure until you see a
good ise and fall of the abdomen and chest wall and the patient reports
that they have received a deep breath in.

Increase exsufflation pressure by

Continue to evaluate the increase in exsufflation pressure until you
observe Increase in cough audibility, +/- secretions brought into the
mouth, +/- 1 CEF, +/- subjectively reported improved cough strength|

Start insufflation time = NIV T, + 0.5s Start insufflation time = 1s
Start exsufflation time = va T+05s Start exsufflation lﬁne =1s
Startpause =1s Startpause=1s

i i1
Tm I!laltmngwﬂlnwswl ourpauu observe th
- Isthei 1o aliow equilibri betwosn(heda ice and the
Yes | alveoﬁ" Fe- No
b a short rapid expiratory flow’
. Thap:hammnpdmﬁynpmshpa s is the correct length before the next insufflation?

Continue to evaluate and adjust settings to patient cumﬂmenm ing a
long ennughbvsam mreaseinmugh audibility, +/- secretions brought|
into the mouth, +/~1 CPF, +/~ subjectively reported improved cough.

Fig. 2. Algorithm suggested for establishing MI-E settings showing a 3-step process for initiating the subject with an MI-E davice based on
the clinical experience from our center. It provides suggested starting points depending on whether the subject is sthlVAlsalﬂngs
shouid ba indvidualized 1o the patient, and constant re-evaluation {o optimize settings should occur with patient feedback. NIV = n

= inspiratory positive airway pressure; MI-E = mechanical insulfiation-exsuffiation; CPF = cough peak fl :m;

AP
: 1 = increase; T, = inspiratory time.

Michelle Chatwin and Anita K Simonds

RESPIRATORY CARE e FEBRUARY 2020 VoL 65 No 2




UNE NOTION IMPORTANTE : LE RAPPORT ENTRE LES DEBITS INSPIRATOIRE
ET EXPIRATOIRE

UN DEBIT EXPIRATOIRE SUPERIEUR AU DEBIT

INSPIRATOIRE FAVORISE LE DRAINAGE
BRONCHIQUE

I.E MOUVEMENT DU MUCUS EST
DIRECTEMENT PROPORTIONNEL A CE
RAPPORT

Marcia S Volpe
RESPIRATORY CARE @ OcTOBER 2008 VoL 53 No 10



UNE NOTION IMPORTANTE : LE RAPPORT ENTRE LES DEBITS INSPIRATOIRE
ET EXPIRATOIRE

Flow (L/min)
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1111111

Flow (L/min)
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Fig. 1. Pressure and flow curves of two MI-E cycles performed according to the standard (A) and the optimized maneuvers (B).

EB
INSPIRATOIRE FAVORISE LE DRAINAGE BRONCH

APPLIQUER UNE INSUFFLATION AVEC LE PLUS
PETIT DEBIT POSSIBLE, POUR REDUIRE LE DEBIT

| DEM AVEC INSUFFLATION-EXSUFFLATION -
UN DEBIT EXPIRATOIRE SUPERIEUR AU D

IT
|QUE

INSPIRATOIRE DE POINTE

Marcia S Volpe
RESPIRATORY CARE @ OcTtoBER 2018 VoL 63 No 10



UNE NOTION IMPORTANTE : LE RAPPORT ENTRE LES DEBITS INSPIRATOIRE

ET EXPIRATOIRE

Flow (L/min)

Pressure (cm H,0)

Flow (L/min)
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Fig. 1. Pressure and flow curves of two MI-E cycles performed according to the standard (A) and the optimized maneuvers (B).

APPLIQUER UNE INSUFFLATION AVEC LE PLUS

PETIT DEBI‘ g%lRP &&%HHIEKE LE DEBIT

NE(ESSITE SOUVENT DE PROLONGER LE TEMPS

INSPIRATOIRE
TEMPS INSP1 > TEMPS EXPI

Marcia S Volpe

RESPIRATORY CARE @ OcTtoBER 2018 VoL 63 No 10




PRESSION INSPIRATOIRE : DEBUTER A5 m H,0 (OU Pinse DE LA VNI +5CM H20), PUIS
AUGMENTER DE 5 EN 5, JUSQU” A UNE BONNE EXPANSION THORACIQUE

PRESSION EXPIRATOIRE : 5 cmH,0 PLUS NEGATIVE QUE LA PRESSION INSPIRATOIRE
(exemple si +20 obtenu d |’ msplru’rlon débuter a -25 cuH,0), PUIS AUGMENTER DE 5 EN 5,
JusQu’ A OBTENIR UNE TOUX EFFICACE

DEBIT INSPIRATOIRE : LE PLUS BAS POSSIBLE, AVEC TEMPS INSPIRATOIRE PLUS LONG
QUE TEMPS EXPIRATOIRE

TEMPS DE PAUSE : SELON LE CONFORT DU PATIENT

Trial the insufflation pressure with your patient and observe them.
and fall

Yes . Dnyuumagoodm of the abdomen and chest wat? No
+ Does the patient say they feel like they had a deep breath in’
| in

Continua to alumlheimmasel muman n pressure unti you see a
ouummuhnur abdomen and chest wall and the patient reports
mu-ynmm»ea a deep breath in.

Set the exsufflation pressure to be at least 5 cm H,0 more
negativi lhamusmﬂanmssm

Continue to evaluat melnema | mmamnmssura you

Michelle Chatwin and Anita K Simonds

RESPIRATORY CARE e FEBRUARY 2020 VoL 65 No 2



PLaN DE LA SESSION

Les pathologies neuro-musculaires : décompensations respiratoires

Les spécificités du polyhandicap : des questions techniques et éthiques




ADMISSION D’ UN PATIENT POLYHANDICAPE EN REANIMATION : UNE SITUATION COMPLEXE

Décompensations respiratoires des personnes polyhandicapées
représentent une des principales causes de déces

Fitzqerald DA, Follett J, Van Asperen PP, Paediatr Respir Rev. 2009

Pneumonie = 77% des déces des enfants gravement handicapés

P C Seddon, Y Khan Arch Dis Child 2003:88:75-78




CONNATTRE LES CAUSES DES TROUBLES RESPIRATOIRES POUR NE PAS LES MAJORER !

Syndrome restrictif lié aux déformations orthopédiques
et aux troubles musculaires

Troubles sphére ORL, reflux et inhalations chroniques




CONNATTRE LES CAUSES DES TROUBLES RESPIRATOIRES POUR NE PAS LES MAJORER !

Syndrome restrictif lié aux déformations or’rhopédique
et gux troubles musculaires

Troubles sphére ORL, re aladgns chroniques

ldem maladies neuro-musculaires




CONNATTRE LES CAUSES DES TROUBLES RESPIRATOIRES POUR NE PAS LES MAJORER !

Syndrome restrictif lié aux déformations orthopédiques
et aux trouhle '

Troubles sphére ORL, reflux et inhalations chroniques

Ne pas majorer les troubles en portant une attention
particuliére a l'installation




INSPIRER (OU UTILISER) EN REANIMATION DES INSTALLATIONS DU DOMICILE

¥ 1. Installation de nuit favorisant les contractions musculaires en extensis Fig. 4. L dans son « chiteau fort » : alignement rachidien dans le plan sagittal.

Polyhandicap
Réflexions autour de I'installation de nuit d’une enfant
polyhandicapée. Résultats sur le sommeil et la fonction respiratoire

F. Le Madec Motricité cérébrale 36 (2015) 16-23







CONNATTRE LES CAUSES DES TROUBLES RESPIRATOIRES POUR NE PAS LES MAJORER !

Syndrome restrictif lié aux déformations orthopédiques
et aux trouhle '

Troubles sphére ORL, reflux et inhalations chroniques

Pour le désencombrement, proche des difficultés
rencontrées dans la sclérose latérale amyotrophique
(forme bulbaire)




HYPOPHARYNX ‘

CUNEIFORM
TUBERCLES

ARYEPIGLOTTIC &

FOLDS (AEF)
MECHANICAL

INSUFFLATION-
l EXSUFFLATION (MI-E) TRACHEA

MANOMETER EPIGLOTTIS

TRUE VOCAL A
FOLDS (TVF) | 2

BASE OF TONGUE

Andersen T, et al. Thorax 2017:72:221-229.



Laryngeal response patterns influence the efficacy
of mechanical assisted cough ir
amyotrophic lateral sclerosi

Supplementay video 3:

S

ALS CASE WITH PROGRESSIVE BULBAR PARESE

Tiina Andersen, Astrid Sandnes, Anne Kristine Brekka, Magnus Hilland,
Hege Clemm, Ove Fondenes, Ole-Bjern Tysnes, John-Helge Heimdal,
Thomas Halvorsen, Maria Vollsaeter & Ola Drange Reksund




Figure 4 A practical algorithm

suggesting how to adjust the settings ALS WITH AIRWAY SECRETION CLEARANCE PROBLEMS
of mechanical insufflation—exsufflation

(MI-E) when used to treat patients

with amyotrophic lateral sclerosis (ALS) ¢

for airway secretion clearance
problems, based on observations in the

present study.
BULBAR SYMPTOMS

SLA bulbaire:

' 4 activer le trigger inspiratoire

FINE-TUNE o« e sl ey o . .

UFELATION SETTINGS: USUAL THERAPY diminuer le débit inspiratoire

- ENSURE TRIGGERING ON EVERY
INSUFFLATION

- DECREASE INSPIRATORY FLOW ‘ diminuer la pression inspiratoire

- DECREASE INSPIRATORY
PRESSURE

SRR R AR I augmenter le temps inspiratoire

’ SUSPECTED
TREATMENT FAILURE
(OBSERVE PARTICULARLY

DEVELOPEMENT OF
TREATMENT FAILURE BULBAR SYMPTOMS)

!

CONSIDER ENT/LARYNGOSCOPY
SUPPORT

Andersen T, et al. Thorax 2017;72:221-229.




ET LES OSCILLATIONS ?

T ANDERSEN évoque un potentiel intérét

The use of one cough cycle at a time, allowing a pause
prior to the next insufflation, and instructions to actively
inhale prior to insufflation, was observed to induce better
cough synchronization, particularly in cases of a retroflex

Pression (cmH,0) eplglottls or spast1c1ty at. the laryngeal level. The use of

WU e $amplitude

of laryngeal movements, and both severe adduction and
clear abduction in both insufflation and exsufflation were
obscrved, although insufflation oscillation of 10 Hz ap-
peared to create a more stable laryngeal opening in some
cases compared to no oscillation.

Tiina M Andersen
RESPIRATORY CARE ® MAY 2018 VoL 63 No 5




ADMISSION D’ UN PATIENT POLYHANDICAPE EN REANIMATION : UNE SITUATION COMPLEXE

ETHIQUE DU SOIN ET QUALITE DE VIE CHEZ LES ENFANTS

SEVEREMENT POLYHANDICAPES
Patrick Collignon

ERES | « Reliance »

2008/2 n° 28 | pages 102 a 109

- Sortir du credo de la médecine qui guérit, sans renier sa vocation de soignant

- Parfois se limiter au « prendre soin 1 et motiver les équipes sur " objectif simple du hien-
gtre de | enfant (soins sensori-moteurs)



