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ALTIEG OLOTAPOYTIG OLEPLOUOU

TIEPLOPLOTIKOU TUTIOU

ATIWAELX TIVEUOVIKOU OYKOU(TL.Y.
AoBekToun)

EEwTmapeyyuHaTIKES auTieS (T1.Y. IO OELG
UTIECWKOTA, KUPOOKOALWOT), TIAVOAPKLA)
[MopEYYUHATIKEG AUTIEG(TT.X.TIVEULOVLKT)
lvwon)

AQUVA LN ELOTIVEUCTIKWY HUWV (TL.X.
VEUPOUULKEG TTO1OELG)



OL TIVEUOVOTIAOELEG TIEPLOPLOTLKOU TUTIOU

Yapaktnpilovral armo:

Meilwon ¢ evevdoTotnTag (compliance) Twv TveELOVWY,
tou Bwpaka 1) Kot Twy Suo EmmE)

OL avaTIVEVUOTLKOL HUG, KUPLWwG TO dtadpayua, kKaBwg Kat ol
ETILKOUPLKOL, OOUAEVOUV TIEPLOCOTEPO YLO Vo eTIITEVY OEL
KOAUTEPT EKTITUEN TOU OKATNPOU QVEAQCTIKOU TIVEUOVA
/kat Bupaka 1 Kot Twv duo E===)

To QVATIVEUOTIKO £PY0 QUEAVETOL YLO VA
UTIEPVIKT]OEL TNV ELWUEVT) EVEVOOTOTNTAL.



Ot tveupovoTtaBEeLeG TIEPLOPLOTIKOU TUTIOU

YopoktnpllovTtal ETONG ATTO:

Meilwon TVEUHOVIKWY OYKWV Kal
YWPNTIKOTNTWV

ALOTOPOYEG OLAYUOTG Kol TIAOOAOYLKEG TLLEG
QEPLWV ALUOTOG



[Mpocoyn!

>TouG aoBeveig pe vevpovomaBela
TIEPLOPLOTIKOU TUTIOU 1] AOKNGOT) UTIOPEL VO
EXEL ONMOVTIKT pElwon TG Pa O, akoua
KOl O€ QUTOUG TIOU £XOUV GUGCLOAOYLKEG TLILEG
oTNV NPEML



AgitoupyLkr] SoKlpaoio o€ TIVEVOVOTIAOELEG

ATtOPPOUKTLKOU, TIEPLOPLOTLIKOU KOl ILKTOU TUTIOU

FEV_/FVC Decreased Normal or Decreased
increased
FEV Decreased Decreased, normal, Decreased

1
or increased

FVC Decreased or Decreased Decreased or
normal normal

TLC Normal or Decreased Decreased, normal,
increased or increased

RV Normal or Decreased Decreased, normal,

increased or increased



Ta&lvopnon Bapuintag mvevpovomabelwy

oo PUKTIKOU KOlL TIEPLOPLOTIKOU TUTIOU

Severity’

Normal
Mild
Moderate
Severe

Very severe

FEV_/FVC (%
predicted)

> 70
<70
<70
<70

<70

FEV, (% predicted)

> 80
> 80
5o <FEV, <80
30<FEV, <50

<30 or < 5o with
chronic respiratory
failure

TLC (% predicted)

> 80
70-79
50-69
<50



KAwvikn elkova

> AvoTvola :apytka aTny mpooTdBeLa Kat 660 1 vOoog
e€eAlOCETOL KOL OTNV NPEMLA

> Bryxag, cuvnBwg un mopaywyLkog

>  Aduvoplia, KOTIWON

> ToyUTvola e PMXES OLVOTIVOEG

> [leploplopevn Bwpakikn EKTITUEN

» ATIOKAIOELG OTN OTAGCT TOU CLMATOG

>  [IANKTpoOAKTUAIO ,KUAVWOT (O€ TIPOY WP HEVA OTAOLA)



[MopOTL Ol HEYAAEG ETILONUIEG TIOALOUEAITIONG
TOV TIEPACHEVO QLWVA EYLVAV ALTLO LEYAAOU
aplOOU avaTMPLWV HE CUVOPOO OLATAPOXTS
QLEPLOMOV TIEPLOPLOTIKOU TUTIOU, EVIOUTOLG T
TIPWTOKOAAQ TIVEULOVLKT)G ATIOKATACTOONG
Kuplws avadepovtal otn XATT.






>NUEPQ, N ouvnONg ¢/0 avTipeTWTIION TWV

SLOTAPOY WV TIEPLOPLOTIKOU TUTIOU TIEPIAXUPAVEL

E AlO0OKOALX OLAPPAYHOTIKIG OVATIVONG

= Evouvapwon oladpayaTos

[ BaBieg OladpayUaTIKEG AVATIVOEG HE KPATN O
TG QVATIVOG

[ Xprion €§00KNTWY avarmvor|q ylo tn BeAtiwaon
NG ELOTIVEVOTIKNG LKAVOTNTAG

] AOKI|OELG EVOUVALLWOTG AVW KOL KATW OAKPWV

[ AgpoPikn)  aoknon  (OTATIKO  TIOONAATO,
TEEPTIATN A, AVEBACHX OKAAXG)

[ ELOLKO TIPOYPAUMA QOKNOEWY AVOAOYQ LE TNV
UTIOKEIMEVT) VOOO (TT.Y. KUPOOKOALWON)



Karvonen method

Emtelon pexplL onpepa Ogv £xeL KaBopLoTeL 1
eTL(NTOUPEVT KAPOLAKT) CUYVOTNTA OTOUG
OOKOUEVOUG E TIVEUOVOTIABELO TIEPLOPLOTIKOU
TUTIoOU, akoAouBeital n pebBoodog Karvonen yia tov
UTIOAOYLOHO TNG, WG Ao PaATIC YIA NALKIWUEVOUG KOl
aoBeveig pe KAPOLOAVATIVEUCTLKO VOGT AL

Target HR = (220 - age - resting heart rate x %
intensity selected) + resting heart rate



British Thoracic Society & Association of Chartered

Physiotherapists in Respiratory Care

http://www.britthoracic.org.uk/Clinicallnformati
on/Physiotherapy/PhysiotherapyGuideline/tab
id/375/Default.aspx



OL TTapATIOVW ETILOTNUOVIKEG EVWOELG

dLoTIloTWOoOY OTL. ...

"Restrictive lung conditions
There is a paucity of evidence on physiotherapy
for these conditions.”

KoL OMLOCLEVOQAV TIG TIPWTEG
KateuBuvinpleg Oonyieg oTig oTtoiES
avadEPOVTAL KOL TNV AOKNOT)

Thorax 2009;64(Suppl |):i1—i51. doi:10.1136/thx.2008.110726



Lung fibrosis

P All patients with chronic restrictive
conditions, such as pulmonary fibrosis,
should be considered for pulmonary
rehabilitation. (Grade B)



Neuromuscular diseases and musculoskeletal

disorders of the chest wall- Chest wall disorders

Pulmonary rehabilitation and ambulatory oxygen

Offer patients with chest wall restriction post-tuberculosis
pulmonary rehabilitation. (Grade B)

> Offer patients with chest wall deformity from other
causes, who have reduced exercise capacity and/or
breathlessness on exertion, pulmonary rehabilitation.
(Grade Q)

> Assess patients with moderate to severe kyphoscoliosis
who desaturate on exercise for ambulatory oxygen.
(Grade D)



Neuromuscular diseases and musculoskeletal

disorders of the chest wall- Chest wall disorders

Respiratory muscle training and breathing exercises

Consider respiratory muscle training in patients with
kyphoscoliosis. (Grade D)



Spinal cord injuries

Monitoring

Monitor the patient with spinal cord injury for the
signs and symptoms of respiratory problems and take
appropriate action if abnormal or changing. (Grade A)

Measure vital capacity routinely in the patient with
upper spinal cord injury and take appropriate action if
falling.(Grade D)

Alert medical staff if vital capacity falls to 1 litre or
less.(Grade D)



Spinal cord injuries

Positioning
Consider the supine position to maximise vital capacity.(Grade B)

Assess the head-up 30° position for improving pulmonary
function. (Grade C)

The head-down position should only be used where there is a
demonstrable need and only with extreme caution. (Grade D)

Any patient, especially those with early spinal cord injury,should
be carefully monitored for signs of hypoxaemia in head-down
positions. (Grade D)

Take comorbidities and contraindications and precautions to
head-down tilt positions into account. (Grade D)



Spinal cord injuries

Abdominal binders

Assess the effect of an abdominal binder for upright
sitting where improvement in either vital capacity or
respiratory muscle function is required. (Grade D)

Patients using non-elastic binders should be
monitored closely. (Grade D)

When using an abdominal binder, the optimal position
for the individual patient should be determined.
(Grade D)



Spinal cord injuries

Management of cough and airway secretions

Assisted coughing

Try manually assisted coughing for patients with an
ineffective cough. (Grade D)

The upright seated position should be considered
initially.(Grade D)

The abdominal thrust (Heimlich-style manoeuvre)
should be considered initially. (Grade D)



Spinal cord injuries

Management of cough and airway secretions

Mechanical insufflation—exsufflation

Mechanical insufflation—exsufflation should be
considered for individuals with upper spinal cord
injury, if simpler techniques fail to produce an
adequate effect.(Grade D)

Where cough effectiveness remains inadequate with
mechanical insufflation—exsufflation alone, combine it
with manually assisted coughing. (Grade D)



Spinal cord injuries

Functional electrical stimulation

Consider electrical stimulation of the abdominal
muscles as a possible means of enhancing lung
volumes and cough effectiveness. (Grade C)

Exercise

Active exercise should be encouraged in patients
confined to a wheelchair as a result of spinal cord
injury. (Grade D)



Spinal cord injuries

Breathing exercises

Deep breathing exercises should be encouraged in
patients with spinal cord injury. (Grade D)

Exercise
Active exercise should be encouraged in patients

confined to a wheelchair as a result of spinal cord
injury. (Grade D)



Spinal cord injuries

Respiratory muscle training

Inspiratory muscle training may be considered for
patients with upper spinal cord injury to improve
respiratory muscle strength. (Grade C)

Inspiratory muscle training may be considered for
patients with upper spinal cord injury to improve vital
capacity and residual volume. (Grade C)

Training of the accessory muscles of respiration with
progressive loading should be considered. (Grade D)



Neuromuscular disease

Peak cough flow (PCF) monitoring

Peak cough flow should be measured regularly in patients with
neuromuscular disease. (Grade D)

Measure peak cough flow additionally at the time of an acute respiratory
tract infection. (Grade D)

When peak cough flow is equal to or less than 270 [/min in a medically
stable patient, introduce strategies for assisted airway clearance to raise
it above 270 I/min. (Grade D)

When peak cough flow is equal to or less than 160 |/min, additional
strategies to assist secretion clearance must be used. (Grade D)

If peak cough flow remains equal to or less than 160 I/min despite
additional strategies, contact medical colleagues to discuss ventilation
and/or airway management needs. (Grade D)



A peak flow meter
measures the amount
of air blown out of
the lungs

: Peak flow
meter




Neuromuscular disease

Airway clearance techniques
Maximal insufflation capacity

When oxygen saturation falls below 95% the use of noninvasive ventilation
and/or strategies to aid airway clearance should be considered. (Grade D)

Use some form of maximal insufflation strategy to improve effective cough
generation when vital capacity falls below 1500 ml or 50% predicted. (Grade D)

Use single maximal insufflation techniques for patients with bulbar dysfunction
who are unable to breath stack. (Grade D)

Teach patients without bulbar muscle involvement unaided breath stacking to
improve cough effectiveness independently where possible. (Grade D)

Regular breath stackin? (10—15 times three times per day) to maximal insufflation
capacity should be performed by patients with vital capacity of less than 2000 m|
or 50% predicted. (Grade D)



Neuromuscular disease

Glossopharyngeal breathing

Consider teaching glossopharyngeal breathing to patients with reduced
vital capacity to maintain range of chest wall movement and pulmonary
compliance. (Grade D)

Consider teaching glossopharyngeal breathing as one of the means of
achieving maximal insufflation capacity in patients who have difficulty in
clearing secretions. (Grade D)

Consider teaching glossopharyngeal breathing to ventilatordependent
patients to allow some ventilator-free breathing
time. (Grade D)

Consider teaching glossopharyngeal breathing to patients
with decreased voice strength. (Grade D)



Posterior
mandibular
dentition

Preliminary Relaxed
Soft Position

Pharyngeal space
Glottis (vocal cords)

Repetitive
GPB Cycle




Neuromuscular disease

Manually assisted coughing

Manually assisted coughing should be used to
increase peak cough flow in patients with
neuromuscular disease. (Grade C)

Combine manually assisted coughing with a
maximal insufflation capacity strategy. (Grade D)

Abdominal thrusts should be performed
standing in front of the patient where possible to
assist communication. (Grade D)



Neuromuscular disease

Mechanical insufflation—exsufflation

Consider mechanical insufflation—exsufflation as a
treatment option in patients with bulbar muscle
involvement who are unable to breath stack. (Grade D)

Consider mechanical insufflation—exsufflation for any
patient who remains unable to increase peak cough
flow to effective levels with other strategies. (Grade D)

Where cough effectiveness remains inadequate with
mechanical insufflation—exsufflation alone, combine it
with manually assisted coughing. (Grade D)



Mechanical insufflation—exsufflation

Ineffective cough is a major cause of mortality and
morbidity in patients with neuromuscular disease.
Cough assist techniques are used in patients who
present with a weak cough. The goal of these
techniques is to increase the expiratory airflow
that occurs during a cough, by assisting inspiration
and/or expiration, thus increasing cough efficacy.
When conventional cough assistance techniques
become ineffective, a mechanical insufflator—
exsufflator should be considered.



mechanical insufflation—exsufflation







Neuromuscular disease

Intrapulmonary percussive ventilation

Intrapulmonary percussive ventilation may be considered for
patients with neuromuscular disease to aid loosening of secretions
prior to removal where there is evidence of sputum retention and
other techniques have failed. (Grade D)

In patients with ineffective cough, assisted cough strategies must
be used additionally to increase cough effectiveness. (Grade D)

Patients using intrapulmonary percussive ventilation must be
monitored closely during and after treatment for any
adverse response. (Grade D)



Buschmann et al
Differential Diagnosis of Restrictive Lung Diseases: Utility of Cardiopulmonary

Exercise Testing.
Pneumologie. 2009 Nov 18

Exercise dyspnea is a common symptom of
restrictive lung diseases. Not only from the
clinical perspective but also from the
nathophysiological point of view, restrictive
ung disorders represent a very
neterogeneous group of diseases. Exercise
testing is mandatory because pulmonary
function tests at rest are not reliable for the
diagnostic evaluation and functional
characterisation of these patients.




Buschmann et al
Differential Diagnosis of Restrictive Lung Diseases: Utility of

Cardiopulmonary Exercise Testing.
Pneumologie. 2009 Nov 18

Cardiopulmonary exercise testing (CPET) with
measurement of gas exchange is the favoured
tool. Itis an excellent method to

investigate exercise dyspnea,
describe altered physiological response to

exercise and
characterise the involved organ systems

heart, lung and muscle.



Kagaya H et al.
Effective home-based pulmonary rehabilitation in patients with

restrictive lung diseases.
Tohoku J Exp Med. 2009 Jul;218(3):215-9.

Our PR consisted of breathing retraining,
exercise training, respiratory muscle
stretching calisthenics, level walking,
inspiratory and expiratory muscle exercises,
and a monthly education program. Patients
were strongly instructed to practice this
program daily at home, and were supervised
by a respiratory therapist every 2 weeks in
our hospital.



Kagaya H et al.
Effective home-based pulmonary rehabilitation in patients with restrictive lung

diseases.
Tohoku J Exp Med. 2009 Jul;218(3):215-9.

[ Patients with restrictive lung diseases showed
the significant increases in inspiratory and
expiratory muscle forces, the 6-minute walking
distance, the Chronic Respiratory Disease
Questionnaire and the Short-Form 36 after 6
months.

= In conclusion, our home-based PR improves
respiratory muscle forces, exercise tolerance,
health-related quality of life, and the perception
of dyspnea in patients with restrictive lung
disease to the same extent as in COPD patients.




Swallow EB et al
Quadriceps muscle strength in scoliosis.

Eur Respir J. 2009 Dec;34(6):1429-35. Epub 2009 May 14

Quadriceps weakness is a feature of severe
scoliosis; the similarities between patients
with scoliosis and patients with COPD
suggest a common aetiology to quadriceps
weakness in both conditions.



Bihiyga Salhi et al.
Effects of pulmonary rehabilitation in patients with restrictive lung

diseases
Chest.2010.137(2).p-273-279

In a prospective, nonrandomized, noncontrolled
study, patients with an established diagnosis of
restrictive lung disease (RLD) participated in a 24-
week outpatient multidisciplinary rehabilitation
program.

Pulmonary function, exercise capacity, muscle force,
and dyspnea were measured at inclusion, after 12
and 24 weeks of rehabilitation.

Primary outcome was the change in 6-min walk
distance (6MWD) after 12 weeks of rehabilitation.



Bihiyga Salhi et al.
Effects of pulmonary rehabilitation in patients with restrictive lung diseases

Chest.2010.137(2).p.273-279

Results:
Exercise capacity, muscle force, and dyspnea
improved significantly after 12 weeks
Further improvements were noted after 24 weeks .



Christopher J et al.

Pulmonary Rehabilitation for Interstitial Lung Disease
Chest. 2010;138(1):240-241.

Study/Year No. With ILD
Salhi et al’/2010 11
Ferreira et al*/2009 99
Holland et al*/2008 57
Nishiyama et al/2008 28
Ferreira et al’/2006 28
Jastrzebski et al*/2006 31
Naji et al’/2006¢ 26

6MWD = 6-min walk distance; ILD =

RCT =randomized controlled trial.

Change in Selected Outcome?
Design 6MWD, m Dyspnea Quality of Life
Cohort 107 (P <.05) Improved NA

Cohort 56 (P <.0001) Improved NA

RCT 35 (P=.01) Improved Improved®
RCT 46 (P <.01) No change Improved
Cohort 40 (P <.0002) Improved Improved
Cohort NA Improved® Improved
Cohort NA Improved Improved®

interstitial lung disease; NA = not assessed,;
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