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Abstract. Bolile neuromusculare necesita
o abordare multidisciplinara iar speranta unor
terapii cauzale insufleteste atat cercetatorii
cat mai ales familiile si grupurile de sprijin ale
pacientilor. Exista in acest sens recomandari
realizate de expertii internationali si puse
la dispozitie gratuit familiilor cu copii
diagnosticati cu boala Duchenne pe site-
ul Parent Project. Aceste recomandari sunt
traduse in multe limbi, inclusiv in limba
romana. De asemenea, anual se desfasoara
la Roma Conferinta Internationala privind
distrofia musculara Duchenne si Becker
ce reuneste cercetatori, medici, companii
farmaceutice, reprezentanti ai agentiilor de
reglementare si pacienti din intreaga lume,
cu scopul de actualizare a patologiei si de a
accelera cercetarea stiintifica.

Alaturi de efortul permanent al neurologilor
pediatri de a coordona ingrijirea acestor
pacienti, exista si in Romania nevoia de
a stabili siimplementa recomandarile
internationale in ceea ce priveste
managementul respirator in boala Duchenne
si in celelalte boli neuromusculare.

Articolul isi propune sa aduca in atentie
aparatura necesara si procedurile pentru
evaluarea respiratorie si monitorizarea acestor
pacienti, urmand ca in perioada urmatoare
aceste recomandari sa fie discutate cu expertii
din tara noastra si incluse in standardul de
ingrijire.

O atentie deosebita este acordata

Autor corespondent:

hipoventilatiei si polisomnografiei cat si
valorilor de referinta ale capacitatii vitale
(FVQ), peakcoughflow si presiunea expiratorie
maxima.

Introducere. Istoria naturala a bolilor
neuromusculare este caracterizata prin
deteriorarea mai devreme sau mai tarziu a
functiei respiratorii. Complicatiile pot fi acute
asa cum sunt cele infectioase insotite de
insuficienta respiratorie sau se pot dezvolta in
timp ca rezultat al decompensarii ventilatorii
progresive'. Afectarea musculara se poate
produce la nivelul direct al muschilor si/ sau la
nivelul nervilor sau jonctiunii neuromusculare?.

Cel mai frecvent intalnite boli
neuromusculare sunt: distrofia musculara
Duchenne (DMD) si amiotrofia spinala
(SMA).

Distrofia musculara Duchenne (DMD)
este o boala neuromusculara X-linkata
afectand 1 din 3600/5000 subiecti de sex
masculin, caracterizata prin degenerare
musculara si fibroza, datorate mutatiei in gena
distrofinei**. Evolutia clinica este caracterizata
prin slabiciune musculara rapid progresiva,
pierderea mersului in jurul varstei de 10-12 ani
si afectare progresiva respiratorie’. Terapiile
actuale cuprind administrarea de steroizi
(acceptati ca standard de ingrijire la pacientii
care se deplaseaza, inhibitori ai enzimei de
conversie a angiotensinei pentru protectia
cardiaca, calciu si vitamina D pentru profilaxia
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osteoporozei in conditiile unei abordarii
multidisciplinare®.

Atrofia musculara spinala (SMA) este o
boala a neuronului motor autozomal recesiva,
care determina degenerescenta neuronilor
motori din coarnele anterioare ale maduvei.
Este a doua afectiune ereditara autozomal
recesiva ca frecventa, dupa fibroza chistica,
clasificata in 3 categorii in functie de severitate
si varsta la debut. Tipul 1 SMA (boala Werdnig-
Hoffmann) este cea mai comuna forma de
SMA, cu o prevalenta de 1:20000 nasteri vii iar
tipul 2 si 3 afecteaza impreuna 1:24000 nasteri
vii'

In SMA tip 1 debutul apare in jurul varstei
de 6 luni si se caracterizeaza prin atrofii
musculare si paralizii de origine spinala. SMA
tip 2 se manifesta intre 6 si 12 luni si evolueaza
lent iar SMA tip 3 (boala Wohlfart-Kugelberg-
Welander) apare dupa varsta de 18 luni si are
o evolutie mai blanda decat primele doua.

A fost descrisa si SMA tip 4 care debuteaza
cu slabiciune musculard, de obiceiin decada a
doua sau a treia de viata.

Desi in anumite cazuri afectarea
musculara respiratorie evolueaza in paralel
cu afectarea musculaturii scheletale, uneori
nu urmeaza identic patternul deteriorarii
musculaturii scheletale. Este important
in acest sens evaluarea periodica a
musculaturii respiratorii si monitorizarea
progresiei bolii.

Afectarea respiratorie in bolile
neuromusculare

Trebuie facuta distinctia intre oboseala
musculara care se remite prin odihna fata
de slabiciunea sau hipotonia musculara care
nu este influentata de repaus si odihna2.
Abilitatea de a mentine ventilatia la nivel
optim, atat in repaus cat si la efort, consta in
mentinerea echilibrului intre forta si rezistenta
musculaturii inspiratorii, expiratorii si sarcina
respiratorie. Aceasta este reprezentata de

plamani, cartilajul costal si caile aeriene si este
sub controlul centrului respirator.

Afectarea musculaturii respiratorii din
bolile neuromusculare determina respiratie
mai putin ampla cu hipoventilatie si tuse
slaba, ineficienta, generand vulnerabilitatea
pacientului pentru infectii respiratorii,
pneumonii prin faptul ca nu poate elimina
secretiile. In acelasi timp pacientul este
predispus la atelectazie, obstructia cailor
aeriene superioare, aspiratie pulmonara la
care se adauga efectul mecanic al scoliozei
progresive.

Hipoventilatia si tusea

Datorita hipoventilatiei si zonelor de
atelectazie, bazele plamanilor sunt foarte
slab aerate astfel incat plamanii isi reduc
complianta, vor deveni mai rigizi si mai greu
de extins’.

Hipoventilatia apare initial in timpul
somnului cu evolutie ulterior progresiva
determinand scaderea Sat O, si cresterea
concentratiei CO, sangvin. Copilul va prezenta
clinic: somn agitat, senzatie de oboseals,
trezire din somn cu dificultate, dispnee, cefalee
matinala, dificultati de concentrare, scaderea
performantelor scolare, hipersomnolenta,
alterarea statusului mental.

In stadiile avansate hipoxemia si retentia de
CO, poate sa apara in timpul zilei.

La copiii cu musculatura respiratorie
slabita va fi afectat reflexul de tuse iar acest
lucru va duce la inabilitatea de a elimina
secretiile din tractul respirator. Astfel pot sa
apara infectii respiratorii frecvente (IACRS)
care in conditii de tuse eficienta ar evolua
fara complicatii, dar in aceasta situatie pot
necesita spitalizare cu tratament antibiotic
(IACRS, bronsite, pneumonii). Mai pot apadrea:
atelectazie, senzatie de mucus in gat sau
in piept (“mucus lipicios”), tuse ineficienta,
oftat prezent / diminuat (disparitia oftatului
scade elasticitatea pulmonara si creste efortul
respirator)’.
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Pattern respirator anormal cu deformari
toracice

In acelasi timp apare si un pattern respirator
anormal. in mod fiziologic toracele si
abdomenul se deplaseaza in exterior, simetric
in timpul unui inspir adanc. in schimb, la
pacientii cu boala neuromusculara, muschii
slabiti ai peretelui toracic pot determina o
miscare “in interior” a toracelui concomitent
cu deplasarea in exterior a abdomenului .
Aceasta miscare “paradoxald” este datorata
instabilitatii peretelui toracic sub presiunea
negativa intratoracica generata de excursiile
diafragmatice. Aceasta miscare paradoxala
este de fapt ineficienta si determina o crestere
a efortului respirator care accentueaza
oboseala musculara si evolutia spre
hipoventilatie. Deformarile de configuratie
toracica precum scolioza sau pectus
excavatum sunt foarte frecvente la pacientii
neuromusculari si vor contribui suplimentar la
restrictia expansiunii pulmonare.

Afectarea musculaturii glosofaringiene si
disfunctia bulbara pot determina disfagie si
aspiratie.

Toate modificarile mentionate -
hipoventilatia, rigiditatea pulmonara si
toracica, afectarea tusei, pattern-ul respirator
anormal si aspiratia — determina cresterea
vulnerabilitatii pacientilor neuromusculari la
infectii pulmonare si obstructia cdilor aeriene
prin dopuri de mucus.

Evaluarea respiratorie

Evaluare respiratorie se bazeaza pe o
anamneza detaliata cu obtinerea istoricului
si evolutiei pana la momentul consultului,
examinare clinica, teste functionale respiratorii
in stare de veghe, polisomnografie si
gazometrie.

Istoricul trebuie sa urmareasca atat
semnele de hipoventilatie alveolara cronica
mentionate anterior cat si cele care indica o
tuse ineficienta.

La examinarea clinica se va evalua si

aparitia tulburarilor de vorbire datorate
dispneei, amplitudinea respiratiilor, respiratia
paradoxala cat si anomaliile toracice.

Spirometria este cel mai simplu test in
evaluarea functionala respiratorie. Este
noninvaziva si nedureroasa dar necesita
personal calificat in efectuarea ei. Masurarea
capacitatii vitale (prin spirometrie) ca
parametru important in evaluarea respiratorie
a copiilor cu afectiuni neuromusculare
respectda anumite recomandari conform
ghidurilor internationale precum:

e va fi obtinuta la toti pacientii la
care conditiile clinice permit efectuarea
spirometriei

e pentru calcularea corecta a valorilor
predictive ale acestui parametru in caz de
modificari toracice importante (scolioze
toracice, cifoscolioze, imposibilitate de
mobilizare a pacientului pentru masurarea
inaltimii reale) se va aplica formula de corectie
a inaltimii cu anvergura bratelor

e scaderea acestui parametru este parte
integranta in sustinerea diagnosticului
functional de disfunctie ventilatorie restrictiva.
in sustinerea tabloului functional de
restrictie se adauga si reducerea capacitatii
pulmonare totale, scaderea capacitatii
reziduale functionale, parametri ce nu pot fi
insa obtinuti spirometric si necesita evaluare
functionala respiratorie complexa precum
bodypletismografia

¢ se determina la copiii cu varsta peste 6 ani
ce pot efectua tehnic spirometria

e 0 scadere a CV inspiratorii <60% din
valoarea teoretica poate fi predictor indirect
al aparitiei tulburarilor din timpul somnului iar
o scadere a CV inspiratorii <40% din valoarea
teoretica poate fi predictor indirect pentru
aparitia hipoventilatiei nocturne®

e rata de declin al acestui parametru se
coreleaza cu rata de supravietuire la pacientii
non ventilati, scaderea CV sub valoarea
prag de 1L fiind asociata cu o ratd mica de
supravietuire la 5 ani®
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e masurarea acestui parametru se face atat
in pozitie sezanda cat si decliva; in afectarea
diafragmatica bilaterala diferenta dintre aceste
capacitati poate fi >30%; in mod normal exista
o modificare <10% a acestui parametru la
trecerea din pozitie sezanda in cea de decubit.

Testele recomandate se regdsesc sumarizate
in tabel.

Pentru efectuarea acestor teste este
necesara dotarea cu urmatoarele echipamente
medicale'”:

e pulsoximetru (inclusiv pentru
pulsoximetrie nocturna continua)

e capnograf

e spirometru

e manometru pentru masurarea presiunii
inspiratorii maxime (PIMS sau MIP) si presiunii
expiratorii maxime (PEMS sau MEP)

¢ peakflowmetru

e aparat de masurare adebitului maxim al
tusei (cough peak flow)

e aparat de masurare a gazelor sangvine

e polisomnograf si/sau poligraf pentru
monitorizare cardiorespiratorie in timpul
somnului

Recomandarile pentru evaluarea periodica
si monitorizarea pacientilor sunt in relatie cu
afectarea neuromusculara. La pacientii cu
boala Duchenne spirometria se recomanda
de 2 ori/an atunci cand CV este peste 60%
din prezis si MIP/MEP > 60 cm H20 iar
polisomnografia se recomandad anual'.

Atunci cand CV scade sub 60% din prezis
este recomandata efectuarea spirometriei la
3-4 luni si polisomnografiei la interval de 6
luni, cu individualizarea acestor recomandari
in functie de evolutia fiecarui pacient’.

Una din aceste recomandari, atunci cand
testele efectuate obiectiveaza scaderea fortei
musculaturii inspiratorii si expirtaorii cu
afectarea tusei, se refera la initierea sustinerii
tusei cu dispozitivul de sustinere a tusei pentru

imbunatatirea clearance-ului mucociliar si
inflatia periodica cu scopul recrutarii alveolare.

De asemenea, inregistrarea SatO, <
90% peste 10 % din durata inregistrarii
la polisomnografie sau un pattern de
desaturari recurente in timpul somnului
reprezinta indicatie pentru VNI. Capnografia
si determinarea CO, transcutanat
contribuie la stadializarea insuficientei
respiratorii hipercapnice in bolile progresive
neuromusculare.

Evaluarea periodica respiratorie la pacientii
neuromusculari se incadreaza astfel intr-o
abordare complexa, multidisciplinara si
permite elaborarea unui plan anticipativ atat in
progresia bolii cat si a posibilelor complicatii.
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Teste functionale respiratorii recomandate la pacientii cu Distrofia Musculara Duchenne™? 345678
. Stadiul 2 Stadiul 3 Stadiul 4 Stadiul 5
Stadiul 1 . !
Pre-simptomatic Precoce Tardiv Precoce Tardiv
P ambulant ambulant non-ambulant non-ambulant
Evaluarea
respiratorie Functie . < Risc crescut Risc inalt pentru
s L Risc scazut pentru afectarea
periodica respiratorie . . pentru afectarea afectarea
R < respiratorie . . . -
anticipativa normala respiratorie respiratorie
care include
asistarea tusei si Vaccinare
ventilatia nocturna corespunzatoare
noninvaziva poate varstei si Evaluare
“ Cpxas . pe T . . . Managementul
imbunatati calitatea calendarului Evaluare periodica respiratorie A
. . e .. . A P P complicatiilor
si durata vietii vaccinal inclusiv multidisciplinara conform s
respiratorii

vaccinarea anti
pneumococica si
antigripala

evolutiei bolii

Pulsoximetrie

Debit maxim
al tusei (Peak
cough flow)
valori normale:
>360 |/min

Presiunea
inspiratorie
maxima (MIP)
si presiunea
expiratorie
maxima (MEP)
valori normale:
80-120 cm H,O

Stare de veghe

De 2 ori pe an daca MIP/MEP >60 cm H,0

La interval de 3-4 luni daca MIP/MEP <60 cm H,0O

End-tidal CO,
- ETCO, prin
capnografie

Polisomnografie
si/sau poligrafie
pentru
monitorizarea
cardiorespiratorie

In timpul somnului

Polisomnografie anuala

daca FVC>60% din prezis si/sau MIP/MEP >60 cm H,O

Polisomnografie de 2 ori pe an
daca FVC<60% din prezis si/sau MIP/MEP <60 cm H,O
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Summary. Neuromuscular diseases require
a multidisciplinary approach, and the hope
of causal therapies motivates researchers
as well as families and patients’ support
groups. There are such recommendations
made by international experts, available
for free to families with children diagnosed
with Duchenne disease, which can be
found on the website Parent Project. These
recommendations are translated in many
languages including Romanian. Also, The
International Conference on Duchenne and
Becker muscular dystrophy is held annually
in Rome, bringing together researchers,
physicians, pharmaceutical companies,
representatives of regulatory agencies and
patients from around the world, with the
purpose of updating the pathology and
accelerating scientific research.

Along with the permanent effort of
the pediatric neurologists to coordinate
the care of these patients, there is still
the need to establish and implement the
international recommendations in Romania
as well, regarding respiratory management
in Duchenne disease and in the other
neuromuscular diseases.

This article aims at bringing to our attention
the required equipment and procedures
for respiratory assessment and monitoring
of these patients, and subsequently these
recommendations should be discussed with
the experts in our country and included in the
standard of care.

Special attention is paid to hypoventilation
and polysomnography as well as to the

Corresponding author:

reference values of the vital capacity (FVC),
peak cough flow and maximal expiratory
pressure.

Introduction. The natural history of
neuromuscular diseases is characterized
by the deterioration sooner or later of the
respiratory function. The complications can
be severe as the infectious ones accompanied
by respiratory failure or may develop over
time as a result of progressive ventilatory
decompensation'. Muscular impairment may
occur directly in the muscles and/or in the
nerves or in the neuromuscular junction.

The most common neuromuscular diseases
are: Duchenne muscular dystrophy (DMD) and
spinal muscular atrophy (SMA).

Duchenne muscular dystrophy (DMD) is a
X-linked neuromuscular disease which affects
1in 3600/5000 male subjects, characterized
by muscular degeneration and fibrosis, caused
by the mutation in the dystrophy gene**. The
clinical evolution is characterized by rapidly
progressive muscular weakness, loss of walk
around 10-12 years of age and respiratory
progressive impairment®. Current therapies
include steroids (accepted as standard of care
in moving patients, angiotensin-converting
enzyme inhibitors for heart protection,
calcium and vitamin D for prevention of
osteoporosis in the case of a multidisciplinary
approach®.

Spinal muscular atrophy (SMA) is a recessive
disease of the autosomal motor neuron, which
causes the degeneration of the motor neurons
in the anterior horns of the spinal cord. It is the
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second most common autosomal recessive
hereditary disease, after cystic fibrosis,
classified in 3 categories depending on
severity and onset age. Type 1 SMA (Werdnig-
Hoffmann disease) is the most common form
of SMA, with a prevalence of 1:20000 births,
and types 2 and 3 together affect 1:24000
births'

In type 1 SMA the onset occurs around
the age of 6 months and is characterized by
muscular atrophy and spinal palsy. Type 2
SMA occurs between 6 and 12 months and
develops slowly, and type 3 SMA (Wohlfart-
Kugelberg-Welander disease) occurs after the
age of 18 months and has a milder evolution
than the first two. Type 4 SMA has also been
described, it starts with muscular weakness,
usually during the second or third life decade.

Although in certain cases the respiratory
muscle impairment evolves in parallel with
the skeletal muscle impairment, sometimes
it does not identically follow the pattern
of the skeletal muscle deterioration.
Therefore, it is important to have a periodic
assessment of the respiratory muscles and
to monitor the progression of the disease.

Respiratory impairment in
neuromuscular disease

One should make the difference between
muscle fatigue which is remitted through
rest as opposed to the muscle weakness or
hypotony which is not influenced by inactivity
and rest?. The ability to maintain an optimal
level of ventilation during rest as well as
during effort consists in maintaining a balance
between the inspiratory and expiratory
muscular strength and resistance and the
respiratory function. This is represented by
lungs, costal cartilage, and airways and it is
under the control of the respiratory center.

The impairment of the respiratory muscles
by neuromuscular diseases causes less
wide breathing with hypoventilation and
weak inefficient cough, leading to patient’s
vulnerability for respiratory infections,
pneumonias, as they cannot eliminate
secretions. At the same time, patient is

predisposed to atelectasis, upper airway
obstruction, pulmonary aspiration along with
the mechanical effect of progressive scoliosis.

Hypoventilation and cough

Because of hypoventilation and areas of
atelectasis, lung bases are poorly aerated,
therefore lungs reduce their compliance
becoming more rigid and harder to expand’.

Hypoventilation initially occurs during sleep
with subsequently progressive evolution
causing the decrease of O2 saturation and the
increase of CO2 blood concentration. Such a
child will experience: agitated sleep, a feeling
of fatigue, difficult waking, dyspnea, morning
headaches, concentration difficulties, decrease
in school performance, hypersomnolence,
alteration of mental status.

In its advanced stages, hypoxemia and CO2
retention may occur during daytime.

In children with weakened respiratory
muscles the cough reflex will be affected,
which leads to the inability to eliminate
secretions from the respiratory tract. Therefore,
respiratory infections (IACRS) may commonly
occur, which would develop without
complications with efficient cough, but in this
situation they may require hospitalization
with antibiotic treatment (IACRS, bronchitis,
pneumonia). Atelectasis, sensation of mucus
(“sticky mucus”) in the throat or chest may also
occur, as well as inefficient cough, existing/
diminished sighing (disappearance of the
sighing decreases pulmonary elasticity and
increases the respiratory effort)’.

Abnormal breathing pattern with
thoracic deformities

An abnormal breathing pattern occurs at
the same time. Physiologically, the thorax
and the abdomen move towards the outside,
symmetrically during deep breathing. Instead,
in patients with neuromuscular disease,
the weak muscles of the thoracic wall may
cause a movement towards “the inside” of
the thorax accompanied by a movement
towards the outside of the abdomen. This
“paradoxical” movement is caused by the
instability of the thoracic wall under the
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negative intrathoracic pressure generated

by the diaphragmatic excursions. This
paradoxical movement is in fact inefficient
causing an increased respiratory effort which
accentuates muscle fatigue and the evolution
towards hypoventilation. The thoracic
configuration deformities such as scoliosis

or pectus excavatum are very common in
neuromuscular patients and will additionally
contribute to the restriction of the pulmonary
expansion.

The impairment of the glossopharyngeal
muscles and the bulbar dysfunction may cause
dysphagia and aspiration.

All the above mentioned modifications
- hypoventilation, lung and thorax rigidity,
cough impairment, abnormal respiratory
pattern and aspiration — cause the increase
of neuromuscular patients’ vulnerability to
pulmonary infections and airway obstruction
through mucus plugs.

Respiratory assessment

The respiratory assessment is based on
a detailed anamnesis with obtaining the
history and disease progression until the
time of the consultation, clinical examination,
respiratory functional tests during awakening,
polysomnography and gasometry.

The history should follow the above
mentioned signs of chronic alveolar
hypoventilation as well as those indicating
inefficient cough.

The clinical examination should also
include the occurrence of speech disorders
caused by dyspnea, breathing wideness,
paradoxical breathing as well as thoracic
abnormalities.

Spirometry is the simplest test in the
respiratory functional evaluation. It is
noninvasive and unpainful but it requires
qualified personnel. The measurement of
the vital capacity (through spirometry) as
an important parameter in the respiratory
assessment of children with neuromuscular
disorders follows certain recommendations
according to international guidelines such as:

« shall be performed in all patients whose

clinical condition permits it
« in case of significant thoracic

modifications (thoracic scoliosis,
cyphoscoliosis, impossibility to mobilize
the patient for measurement of the real
height), for the correct calculation of

the predictive values of this parameter
one should apply the formula for height
correction by arm range

the decrease of the values of this
parameter is an integral part in supporting
the functional diagnosis of restrictive
ventilator dysfunction. In the support of
the restriction functional picture comes
also the reduction of the total pulmonary
capacity, the reduction of the functional
residual capacity, parameters which
cannot be obtained by spirometry, but by
complex functional respiratory assessment
such as body pletismography

it is determined in children aged over 6
who may technically undergo spirometry
a decrease in the inspiratory CV<60% of
the theoretical value may indirectly predict
occurrence of sleep related disorders, and
a decrease in the inspiratory CV<40% of
the theoretical value may indirectly predict
occurrence of nocturnal hypoventilation®
the decline rate of this parameter is
correlated with the survival rate in non-
ventilated patients, the decrease of CV
under the threshold of 1L being associated
with a low survival rate of 5 years®

the measurement of this parameter
should be made sitting as well as in a
sloping position; in patients with bilateral
diaphragmatic impairment the difference
between the values of this capacity may
be >30%; under normal conditions there

is a modification <10% of this parameter
when changing the sitting position with
decubitus

Recommended tests are summatrized in table.

For the performance of these tests the
following medical equipment is required’’:

« pulse oximeter (including for continuous
nocturnal pulse oximetry)

- capnograph

. spirometer

- manometer for measurement of the
maximal inspiratory pressure (PIMS or MIP)
and maximal expiratory pressure (PEMS or
MEP)

« peak flow meter
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« device for measurement of the maximum
cough flow (cough peak flow)

» device for measurement of blood gas

« polysomnograph and/or polygraph for
cardiorespiratory monitoring during sleep

The recommendations for periodic
assessment and monitoring of patients are
related to the neuromuscular impairment. In
patients with Duchenne disease spirometry
is recommended twice/year when CV is
over 60% of the predicted value and MIP/
MEP > 60cm H,0, and polysomnography is
recommended annualy’.

When CV decreases under 60% of the
predicted value performance of spirometry
is recommended every 3-4 months while
polysomnography every 6 months, with
personalization of these recommendations
depending on the evolution of each patient'.

When the performed tests indicate the
decrease of the inspiratory and expiratory
muscular strength with impairment of cough,
one of these recommendations refers to
initiating cough support by cough assist
machine for improvement of the mucociliary
clearance and periodic inflation with the
purpose of alveolar recruitment.

Also, recording SatO, < 90% over 10 % of
the total recording time of polysomnography
or a pattern of recurrent desaturation
during sleep represent an indication for
VNI. Capnography and determination of
transcutaneous CO, contribute to staging
of the hypercapnic respiratory failure in the
neuromuscular progressive disease.

Periodic respiratory assessment in
neuromuscular patients is thus part of a
complex multidisciplinary approach, allowing
an anticipative plan in disease progression as
well as possible complications.
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Recommended Diagnostic Testing for Pacients with Duchenne Muscular Dystrophy” >3 %678

Stage 2 Stage 3 Stage 4 Stage 5
Early Late Early non- Late non-
ambulatory ambulatory ambulatory ambulatory

Stage 1
Presymptomatic

A structured,

proactive approach
to respiratory Normal

management that respiratory
includes the use function

Increasing risk High risk of
of respiratory respiratory
impairment impairment

Low risk of respiratory
problems

of assisted cough

and nocturnal Ensure usual

ventilation has been immunisation
shown to prolong schedule

survival includes . : . . .
Monitor progress respiratory investigations
23-valent
assessments and
pneumococcal .
. intervences
and influenza

vaccines

Trigger
Trigger respiratory

Oxyhemoglobin
saturation by
pulse

oximetry

. o .
Sitting and Every 6 month if FVC>60% predicted

supine FVC Every 3-4 month if FVC<60% predicted

Peak cough
flow
normal value:
>360 |/min

Awake

Maximum Every 6 month if MIP/MEP >60 cm H,0

inspiratory
ans expiratory
pressures Every 3-4 month if MIP/MEP <60 cm H,0
normal value:
80-120 cm H,O

Awake (end-
tidal carbon
dioxide
(ETCO,)

level by
capnography

Assessment of Polysomnography every year
Gas Exchange if FVC>60% predicted and/or MIP/MEP >60 cm H,0

During Sleep

(home or
lab setting) Polysomnolography every 6 month every year

polysom- if FVC<60% predicted and/or MIP/MEP <60 cm H,O
nography

During Sleep




