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Perche la fisicterapia respiratoria?



Oispnea sotto sforzo
Lispnea a npaso

Funzione del muscali respiraton
Funzione palnonare
VCin clinostatisno

Anmbrosino NConfalonieri M Grescimanno G Mianello A Mitacca M Respiratory Medicine 2013;107:1124-32
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Variazione VL da sedutoa supino  >20% — defiait diafranma

Mean height 1.69 m

Functional residual capacity (liters) (BTPS)
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Pulmonary rehabilitation: joint ACCP/AACVPR evidence-based guidelines.

CHEST Pulmonary Rehabilitation Executive ACCP/AACVPR Pulmonary Rehabilitation Guidelines Panel. American
ONLINE Summary: Joint American College of Chest College of Chest Physicians. American Association of Cardiovascular and
Physicians/American Association of Pulmonary Rehabilitation
Cardiovascular and Pulmonary Chest 1997:112:1363-1396

Rehabilitation Evidence-Based Clinical
Practice Guidelines

(CHEST 2007: 131:15-35) Pulmonary Rehabilitation: Summary of an Evidence-Based Guideline
Respiratory Care 2008;53(9):1203-1207

British Thoracic Society guideline on pulmonary
rehabilitation in adults American Thoracic Society Documents

Thorax 2013;68:ii1-ii30 American Thoracic Society/European Respiratory
Society Statement on Pulmonary Rehabilitation

Australian and New Zealand Pulmonary Rehabilitation Guidelines

Raccomandazioni Italiane sulla Pneumologia Riabilitativa.

Evidenze scientifiche e messaggi clinico-pratici E)(erCi se I‘econditioni ng iS
DOCUMENTO AIPO-ITS/ARIR the key to a successful
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Alenamento

Fase di lavoro

Fase di recupero

a) Livelloiniziale della capacita di esercizio

b) Applicazione del carico di lavara: il soggetto s
allena e nomentaneamente s nduce la sua
capacita di esercizio a causa della fatica

c) Riposo a fine esercizia eil periodoin cui
ngenerano le nserve energetiche spese durante
losforza

d) Fase di superconpensazione il livello
prestativo supera guello inizale.

e) Nuovo livello di partenza della capacita di
esercizio per il carco successivo



ALLENAMENTO ALL'ESERCIZIO FISICO
«Processo che induce MODHACAZON AS0LOGCHE e parta al miglioramento delle capacita funzionali»

Migliora la sensazione
di benessere

CARDIORESPIRATORIE

MUSCOLARI J frequenza cardiaca a

T humero dei capillari parita di carico di lavoro

T mitocondri (numero, S | .

di .. Il | J riduzione della richiesta
isposizione nella c. muscolare) ventilatoria a parita di

T enzimi ossidativi, lavoro

2 produzione di lattati
T riserve energetiche muscolari
(glicogeno, CP)

Incremento di resistenza ,forza
coordinazione muscolare




Safety and efficacy of exercise training in
adults with Pompe disease: evalution of
endurance, muscle strength and core stability
before and after a 12 week training program

Assesgrents
Safety
Plasma CKwas measured every two weeks as a safety marker for exercise-induced nmuscle danmege, and
patients were contacted every week to record patential side effects such as pain and fatigue.
Endurance
Aerobic (endurance) exercise capacity was determrined using an incremental cycle ergoeter increased
progressively until exhaustion Maximumworkload capacity (WMAX) peak axygen uptake capacity (V02
PEAK) and ventilatory threshold (V) were measured .
Walking distance on the 6-min walk test (6MAT)
Muscle strength
using Hand-held Dynamonretry

van den Berg et al. Orphanet Journal of Rare Diseases (2015) 10:87
DOI 10.1186/s13023-015-0303-0



Safety and efficacy of exercise training in

adults with Pompe disease: evalution of

endurance, muscle strength and core stability Warm-up 5 min
before and after a 12 week training program FC 100-110 bpm

! Endurance training 15 min
60% VO, max
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van den Berg et al. Orphanet Journal of Rare Diseases (2015) 10:87
DOI 10.1186/s13023-015-0303-0




Safety and efficacy of exercise trainingin !
adults with Pompe disease: evalution of
endurance, muscle strength and core stability
before and after a 12 week training program

Seated Row Chest Press Biceps Curl
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van den Berg et al. Orphanet Journal of Rare Diseases (2015) 10:87
DOI 10.1186/s13023-015-0303-0

Strenght training
70% di 4RM
3 set 15-20 ripetute

Endurance training 15 min

60% VO, max



Safety and efficacy of exercise trainingin !
adults with Pompe disease: evalution of
endurance, muscle strength and core stability
before and after a 12 week training program

Abdominal Back Side
Bridge Bridge Bridge

van den Berg et al. Orphanet Journal of Rare Diseases (2015) 10:87
DOI 10.1186/s13023-015-0303-0

Core stability training
3 set x 30 sec.

Cooling-down 5 min
FC 100-110 bpm



Safety and efficacy of exercise training in
adults with Pompe disease: evalution of
endurance, muscle strength and core stability
before and after a 12 week training program

Safety

During the first week of training, two patients had a high plasma CKlevel (10125 W and
6149 YA), and also experienced nuscle pain and fatigue. Over the following week, their
CK-values dropped to their normal range, and the fatigue and pain disappeared Bath
patients continued training. None of the ather patients had pain, fatigue, or increasesin
plasma CKlevels during the study period

van den Berg et al. Orphanet Journal of Rare Diseases (2015) 10:87
DOI 10.1186/s13023-015-0303-0



Safety and efficacy of exercise training in
adults with Pompe disease: evalution of

endurance, muscle strength and core stability
before and after a 12 week training program
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American Thoracic Society/European Respiratory
Society Statement on Pulmonary Rehabilitation

Practice guideline: Although the data are inconclusive, inspi-
ratory muscle training could be considered as adjunctive therapy
in pulmonary rehabilitation, primarily in patients with suspected
or proven respiratory muscle weakness.

AmJ Respir Crit Care Med 2006; 173(12):1390-1413



AS - R - - . . h Ther Adv Rare Dis
ystematic Review investigating the 209 Vol 3 12

Effectiveness of Exercise training in 500 10,1177/
Glycogen Storage Diseases 26330040211076497

Claire Bordoli, Elaine Murphy, lan Varley, Graham Sharpe and Philip Hennis

Results: In McArdle disease, aerobic exercise training improved aerobic capacity (VO, peak])
by 14-111% with further benefits to functional capacity and well-being. Meanwhile, strength
training increased muscle peak power by 100-151% and reduced disease severity. In Pompe
disease, a combination of aerobic and strength training improved VO, peak by 9-10%, muscle
peak power by 64%, functional capacity and well-being. Furthermore, respiratory muscle
training (RMT) improved respiratory muscular strength [maximum inspiratory pressure (MIP)
increased by up to 65% and maximum expiratory pressure (MEP] by up to 70%], with additional
benefits shown in aerobic capacity, functional capacity and well-being.

Conclusion: This adds to the growing body of evidence which suggests that supervised
exercise training is safe and effective in improving aerobic capacity and muscle function in
adults with McArdle or Pompe disease. However, the literature base is limited in quality and
guantity with a dearth of literature regarding exercise training in other GSD subtypes.



Oispnea sotto sforzo
Dispnea a nposo

Funzione del muscali respiraton
Funzione polnonare
VCinclinostatisno

Defiat tosse
|poventilazione in sonno
Alterazione scanmbi gassos

Anmbrosino NConfalonieri M Grescimanno G Mianello A Mitacca M Respiratory Medicine 2013;107:1124-32



FASI DELLA TOSSE

INNESCO 1. FASE 2. FASE 3. FASE

RIFLESS0 0 VOLONTARIO INSPIRAZIONE ~ COMPRESSIONE ~ ESPIRAZIONE



Valutazione Strumentale della Tosse




Peak Cough How

PCF | >360-840 L/min* Tosse efficace Assenza rischio
PCF | 270-360 L/min Tosse debale Basso rischio

PCF | 160-270 L/in Tosse nolto debole Moderato rischio

PCF <160 L/min Tosse inefficace Hevato rischio
*Adulto sano

PCF=Ficco di Husso sotto Tosse




Ar Stacking
«accurlare ana»
Assunzione consecutiva di due o pit insufflazioni daria
somministrate attraverso il pallone AVBY partendo dal massina
Capacita Inspiratoria raggiungibile dal paziente

Presupposti necessan:
v" collaborazione da parte del paziente
v" continenza della glattide






Macchina della Tosse

E una macchina studiata per assistere la tosse
applicando pressione positiva alle vie aeree
(profonda insufflazione) a cui seque l'applicazione d
pressione negativa (profonda essufflazione).
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MIC (mf)

Manovrre di Insufflazione (profonda inspirazione)
2500
2000 |
Increasing MIC Group {n = 30]
| |
Characteristics Initial Highest Difference p Value
1500 1 MIC, mL 1,403 £530 1,711 = 599 307 = 297 =20.001
VC, mL 0904 + 474 895 + 452 -9+ 197 =>0.05
APCF, L/s 3714 43+ 1.6 0711 =001
1000 F UPCF, Lss 25+16 24+15 —-01*+x09 =0.05
=" .
500 | MC Maximal Insufflation Capaaity
T \C\ital Capacity
APCF assisted PCF
D 1 I k 1 1 i 1 .
UPCF unassisted PCF

1st 2nd 3rd 4th 5th  6th  7th
Evaluation



Dstubi In sonno
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Ostruttiva

Normal airflow Obstructive sleep apnea




Alterazione degli Scanhi Gassos
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Ventilazione Meccanica Non Invasiva

% Steady Stream
R of Air

v’ Scelta interfaccia
v’ Adattamento
NN e v’ Monitaraggio
Yy, v’ Informazione e educazione




S afety and efflcacy Of EXErcise tralnlng In van den Berg et al. Orphanet Journal of Rare Diseases (2015) 10:87
adults with Pompe disease: evalution of DOI 10.1186/513023-015-0303-0

endurance, muscle strength and core stability
before and after a 12 week training program
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L)
AIL! ASSOCIAZIONE e ITALIANA e GLICOGENOSH

L Progetto

«Scurezza ed efficacia dell allenamento dei muscali inspiraton
In pazienti affetti Late-onset Malattia di Ponpe»

L_allenamento del nuscali respiraton, in particolare di quelll inspiraton,
associato alla terapia farmacologica, puo rappresentare un approcdio
diverso finalizzato a migliorare la funzionalita respiratoria e/o comunque
rallentarme Il deterioramento



Coiettivi

Principale: miglioramento della funzionalita respiratoria (T capacita vitale VG
| riduzione Postural Drop PD 1 della Massima Pressione Inspirataria MP)

Secondari: mriglioramento della capacita aerobica e della qualita di vita
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Interventi sonmnistrati

imese | 2mese | 3mese | d4mese | Smese | Gmese _

Allenamento
muscoli
inspiratori +
air stacking
6v/sett

Allenamento
muscoli
inspiratori
6v/sett

Allenamento aerobico 3 v/sett

Allenamento
muscoli
inspiratori +
air stacking
6v/sett
Allenamento aerobico3 v/sett
Allenamento
muscoli
inspiratori
6v/sett

Allenamento Allenamento

muscoli muscoli
inspiratori inspiratori
6v/sett 6v/sett

Allenamento Allenamento

muscoli muscoli
inspiratori  + inspiratori  +
air  stacking air  stacking
6v/sett 6v/sett



Ogitale Meccanico

Advanced Variable Loading VS Conventional Constant Loading
POWERbreathe K-Series POWERbreathe Classic/Plus models
MIP MIP — When constant loading is used, the
80% MIP 80% MIP breath must be stopped early
as load starts to exceed
inspiratory muscle
strength
IvC

v" Adattail caricoall’atto
Inspiratorio

v Volumi inspirati piu alti

v Previene lainsorgenza di fatica




Attor

v Tre centri di riferimenta
» Mlano Fondazione Don Carlo Gnocchi D Padlo Banfi
 Messina AD Ospedali Riuniti Milla Sofia-Cervello Dr.ssa Grazza Grescimenno
* Tneste AS Lhiversitana Integrata D Marco Confalonien

v 20 soggetti LO-Ponpe in BRT da almeno 12 nesi con FVCls <80% o con AC»>
80% nma postural drop > 25-30%.

v'Hsicterapisti Respiratori: effettueranno sedute al domicilio (18) ein tele-visita
(28






