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Adapté de Rochester and Chatwin, ERS buyers guide, 2012




Stratégies de désencombrement




Pourquoi utiliser des techniques
instrumentales?

Objectifs Principes

Ventilation
I:> volume

alvéolaire

1

désencombrement I:> Debit
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Quels appareils




Hi-PEP et syndrome obstructif

MM, CF, m,15 T

TLC /W\\ RV

a PEP cycle

3.0 56
o [’-’“—_\ 2.5 60 OBSTRUCTIVE, hypersecretion problem

o—L B 120 Fagevik Olsén; Resp Medi 2015




Flow (liter/sec)

Oscillation - PEP et désencombrement

Loop without external resistance

Loop with OscPEP
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Fagevik Olsén; Resp Medi 2015



Désencombrement et besoin d'augmenter

la ventilation mécanique

ACTs Control Odds Ratio Odds Ratio
Study or Subgreup Bvemts Total Beents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
1.5.1 PEP techniques
Bellone 2002 1 13 1 14 131% 0.33[001, 8.93] =
Yargas 2005 0 16 5 17 57.8% 0.05 [0.00, 1.05] i
Subtotal (95% Cl) 29 31 70.5%  0.11[0.01, 0.87] iR
Total events 1 ¥

Heteropenaity; Chif= 0.67, df=1 (P = 0.41); F= 0%
Test for overall effect £=2.09(F =0.04)

1.5.2 Non-PEP techniques

Ifnal-lnce 2004 1 11 1 16 11.2% 0.45([0.02, 12.06] '
Mewtoan 19738 1 42 2 42 18.3% 0.49 [004, 5.55] =
Subtotal (95% CI) K3 KB 29.5% 0.47 [0.07, 3.36] "*"
Tatal events 1 3

Heterogeneity; Ghi®= 0.00, df=1 (P = 0.97); F=0%
Test for overall effect £=0.74 (F = 0.43)

Total {95% CI) 82 80 100.0% 0.21 [0.05, 0.85] -‘-
Total events 1 10

Heterogeneity: Chif=1.54 df=3 (P =0.67]; F=0%

Test for overall effect Z=219 (P = 0.03

Testfor subdroun diferences; ChF=1.04,df=1({F=0310.F=41%

0.007 0.1 10 500
Favours Experlmental Favaurs contral

Osadnik CD 2012
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Ventilation collatérale

canal interbronchiolaire

Débit inspiratoire

v
A

de MARTIN

7

canal bronchiolaire

de LAMBERT

) pores interalvéolaires

de KOHN




Courbe débit/volume dans le syndrome

restrictif

A Sujet sain

Débit

Courbe expiratoire

M Courbe inspiratoire

» \Volume




Les 3 phases de la toux




La toux
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Quels appareils
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Chez les patients obstructifs




BPCO et désencombrement instrumental

hanges in Lung Volumes, Gas Exchange, Dyspnoea and Quality of Life Scales, and Muscle Strength and Biochemical Parameters Before and After Treatment in the Three Groups.

Control IPPB T-PEP Difference between the two
methods and control group
[covariance analysis)
Before At the last Before At the last Before At the last IFFB T-FEP
treatment treatment treatment treatment treatment treatment
Mean SD Mean 5D Mean 5D Mean 5D Mean 5D Mean SD P-value P-walue

DLCO% 49
MIP, kPa 5
MEP, kPa 5
Paly, mmHg G4
PaC0;, mmHg 46
pH 7
5
Red cells 4507250
White cells 8714
Lymphocytes 2959
C-r prot 0
y-Globul 12

281847
1616
546

0

1

(]

3938250
B795
2069

0
13

54 22 56 21 ns ns
3 2 4 2 <01 ns

4 2 6 4 ns <0,05
72 2 74 7 ns ns
45 10 43 9 ns ns
7 0 7 0 ns ns
G 2 4 2 ns ns
4485000 365 BG5S 4548000 397 043 ns ns
BET0 1254 B344 1461 ns ns
26491 925 2435 831 ns ns
1 0 0 0 ns ns
12 1 12 1 ns ns

Nicolini; Arch Bronconeumol. 2014



BPCO et désencombrement instrumental

IPPB T-PEP Difference between IPPB and
Before treatment At the last treatment Before treatment At the last treatment b oo relins
Mean SD Mean SD Mean SD Mean SD P-value

Age 70 9 73 6
FVC% 58 11 67 12 63 11 70 12 ns
FEV1% 37 9 44 11 31 11 38 11 ns
FEV1/FVC 48 10 51 12 38 6 43 12 ns
TLC% 128 31 117 28 154 31 127 19 ns
RV¥% 203 34 171 33 287 75 217 46 ns
DLCO% 54 11 55 12 54 22 56 21 ns
MIP, kPa 4 2 5 2 3 2 4 2 ns
MEP, kPa 5 2 6 2 4 2 6 4 ns
Pa0;, mmHg 66 11 68 6 72 8 74 7 ns
PaCO;, mmHg 48 6 48 6 45 10 43 9 ns

H 7 0 7 0 7 0 7 0 ns

Red cells 4644875 525462 4444625 301775 4485000 365 865 4548000 397043 ns
White cells 8081 1100 8571 689 8670 1254 8344 1461 ns
Lymphocytes 1849 340 1918 248 2691 925 2435 831 ns
C-r prot 0 0 0 0 1 0 0 0 ns
v-Globul 13 2 12 2 12 1 12 1 ns

Nicolini; Arch Bronconeumol. 2014



Mucoviscidose et VNI
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Désencombrement + VNI lors d’une

exacerbation chez patient CF

People admitted to the participanting centres with an exacerbation of CF (n = i92)

Excluded (n = 111)

* FEV: > 60% predicted (n = 59)

* Domicilary NIV (n = 18)

* Current pneumothorax (n = 1)

P . Recurrent severe haemoptysis (n = 2)
* B. cepacia complex (n = 11)

* Pregnant (n = 2)

* No consent (n = 18)

Missed to recruitment (n = 41)

A

Measured lung function, symptom severity, quality of life, fatigue, exercise
capacity, sputum microbiology

Admission
Randomised (n = 40)
(n=19) (n=21)
Experimental group Control group
Lost to follow-up * Usual inpatient * Usual inpatient Lost to follow-up
(n=0) 4| care care [P (n=0)
* NIV with chest
physiotherapy
Y
Duri Measured lung function, symptom severity, maximal respiratory pressures, sputum
Juring microbiology
admission (ﬂ = 18) a (ﬂ = 20) b
Lost to follow-up Lost to follow-up
(h=1¢ < ® (n=0)
¥ A
Measured lung function, symptom severity, maximal respiratory pressures, quality
Discharge of life, fatigue, exercise capacity, sputum microbiology, length of stay

(n=18)* (n=21)"

Lost to follow-up
(n=0)

Lost to follow-up
(n=0)

Measured time to re-admission

Re-adrmission (n=18) (n=21) Dwyer: J of Physiotherapy 2015




Désencombrement + VNI lors d’une

exacerbation chez patient CF
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Dwyer: J of Physiotherapy 2015



Désencombrement + VNI lors d’une

1.0 +

Hospital re-admission free survival
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Dwyer: J of Physiotherapy 2015



Toux assistée chez le sujet sain vs BPCO

700 668

e 8BPCOvs9 controles sains
e Mesure du PCF durant la

PCF (L/min)
S
o
<]

370
I toux spontanée 300
. toux assistée par Cough-Assist 200
100
0

Controle BPCO

e Conclusion: Sivasothy et al. 2001, Thorax

Meilleur PCF sans Cough- Assist (p<0.05)




Patients restrictifs
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Patient

\NM

Faiblesse des
muscles
respiratoires

——

N A faire de | > D_e ,Iad N De la Infections
gdes capacite de compliance | respiratoires

wpirations | Qﬁtoux | Q)racique | Qurrentes ,
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Débit de pointe a la toux

e Débit de toux normal entre
360 et 840 |/min |

Leiner et al, 1963 Am Rev Res

e Patient a risque si débit de
toux < 160 |/min

Bach et al., 1997

 Patient SLA avec atteinte
bulbaire < 250 |/min

Sancho et al. 2007 AJRRCM



La toux
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Augmentation de la toux

L/sec
6.0 - cmH,0
5.0 - \ " 50
Iy
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Augmentation de |la toux

Breath Stacking, IPPB
Manuel / Mechanical Assistance a la toux manuelle

Insufflations
L/sec f
6.0 - cmH,0

5.0 - - 50
I
4.0 - I \ - 40
H ' \ <+ a)
30 - Subglottlc_,' Flow rate 30

\
pressure I \
2.0 - I ! \ " 20
\

1.0 - I N - 10
0.1sec|
<+ | o

0.0

Mechanical Insufflation / Exsufflation



Bagging

L . https://www.vitalweb.fr/EspacePro/EncycloVNI/videos/3/2-3-1.html
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Ventilateur VS bagging

Ventilator Resuscitator p
(n = 27) Bag (n = 25)
Age, y 253 +5.1 247 +57 60
BMI, kg/m* 1765 17.1 £ 6.6 96
FVC, mL 809 £ 555 807 £ 495 99
FVC, % predicted 1710 16 £ 8 95
Pe..... cm H,0 18.3 + 10.9 177+ 75 82
CPF, L/min 132 £ 55 125 =52 68
CPFy;sc L/min 210 + 55 205 + 52 74
NIV tidal volume, mL 716 = 88 724 = 92 15
MIPPV use, n 19 16 NA
Vent-free time, h 72 £6.3 T7+x355 90
Ventilator Resuscitator Bag P
Able to perform air stacking, n (%) 24/27 (89) 22/25 (88) NA
Insufflations to maximal insufflation capacity, n 2.6 =06 1.8 +06 <.001
Expected expired volume, mL 1,770 = 404 NA NA
Ventilator leak, mL 289 + 468 NA NA
Prmaxas. ¢cm H,0 28 =10 269 45

Toussaint; Resp Care 2015



Comparaison des débits a la toux avec différentes

techniques de toux assistée

18 patients restrictifs e 21 patients restrictifs

8 500
450
6 400
350
300
250
200
150 108
: 100

0 | | I | 50
Baseline MI-E IPPB + MAC MI-E + MAC

_|+

-

PCF (L/min)

T | T I

Spont Stack Man

Lacombe; Respiration 2014 Bach; Chest 1993



Comparaison des débits a la toux

avec différentes techniques de toux assistée

40
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o 201 -
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= \
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G .
Physiotherapy  Physiotherapy Physiotherapy  Physiotherapy
Plus NIV Plus NIV Plus NIV Plus Plus NIV Plus
After 30 min In-exsufflation In-exsufflation
After 30 min

Chatwin, Respir Care 2009






Le Futur?

Assessment

) FVC (L) PEF (L/s)
Session
Unstimulated Stimulated Unstimulated Stimulated
A0 1.60 1.84 1.97 2.18
A7 1.99 2.28 2.00 2.39

McCaughey; The Journal of Spinal Cord Medicine 2016



Conclusion

Conjugaison
de
techniques

Optimiser N W
ER{e11)% respiratoire

Syndrome
obstructif







