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Understand how SMA affects
breathing

Learn techniques to help your
chi |l dos Dbreat hin

Realize that you have choices
Il n your <chil dos

SMA



Special Issue Article

Consensus Statement for Standard of

Care in Spinal Muscular Atrophy

Jeurnal of Child Meurology
Volume 22 Mumber &
Aupust 2007 10271049
2007 Sage Publications

10, 1177/088307 3507305788

htt pejcnisagepub.com
hested at
httpfanlinesagepub.com

Ching H. Wang, MD, PhD, Richard S. Finkel, MD, Enrico S. Bertini, MD, Mary Schroth, MD,
Anita Simonds, MD, Brenda Wong, MD, Annie Aloysius, MRCSLT, HPC, Leslie Morrison, MD,
Marion Main, MCSP, MA, Thomas O. Crawford, MD, Anthony Trela, BS, and Participants of

the International Conference on SMA Standard of Care

Encompasses:
ADiagnosis
ARespiratory Care
AG| and Nutrition
AOrthopedic Concerns
APalliative Care

Wang C et al, J Child Neurol 2007; 22:1027.
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Respiratory Function in SMA

A Features:
I Very weak muscles between the ribs

I Chest wall: very soft and flexible during
the first year of life

| Diaphragm: primary muscle used to
breath

SMA



Chest Wall Changes

Normal SMA |
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Results of Respiratory Muscle Weakness
iIn SMA
1. Difficulty coughing
2. Small shallow breaths during sleep:
hypoventilation
3. Chest wall and lung underdevelopment

4. Recurrent infections that contribute to muscle
weakness.

Wang C et al, J Child Neurol 2007; 22:1027.
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Other Complications of Neuromuscular
Weakness

A Scoliosis

| Alters chest wall shape
A Acid reflux and aspiration
A Constipation
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SMA Pulmonary

Natural History

Normal breathing

!

atural History

Assessment

Intervention

Physical examination

Respiratory and bulbar muscle weakness

|
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REM related
sleep disordered
breathing

l

Ineffective cough
reduced peak
cough flows

NREM and REM
sleep disordered
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Swallow dysfunction

breathing

Chest infections

'

Daytime ventilatory failure

\ 4

Death

Pulmonary function, peak
cough flow, respiratory
muscle strength

Chest xray,
Sleep study

Swallow function
evaluation

Airway
clearance with
cough
assistance

Nocturnal
non-invasive
ventilation

Nocturnal or
continuous
non-invasive
ventilation

Wang C et al, J. Child Neurol 2007; 22:1027.
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FRC Relative to Position for
Diaphragm Dependent Breathers

Mean height 1.68 m
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251

Functional residual capacity (litres) (BTPS)

20

Bars indicate
+ 1 standard deviation

From Nunn s Applied Respiratory Physiology, 2000 SMA
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Everyone Pulmonary function testing

O,/CO, analysis Spirometry
Blood gas Lung volume
Blood bicarbonate level /A Respiratory muscles tests
Pulse oximetry Maximal Expiratory
Exhaled CO2 Pressure

Chest xray Maximal Inspiratory

Pressure

Overnight oxygen
saturation and carbon
dioxide levels

Sleep Study @JE

Stronger children SMA

Cough Peak Flow
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FACTORS AFFECTING SECRETIONS

A Quantity of secretions
Normal versus increased amount
Ability of cough to remove a usual amount of secretions

A Quality of secretions
Normal (watery) versus sticky
Infection (viral versus bacterial)

SMA
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INTERVENTIONS TO AID AIRWAY CLEARANCE

A Secretion mobilization (non-pharmacologic)
I Manual chest physiotherapy
I Intrapulmonary percussive ventilation (IPV)
I High frequency chest wall oscillation (Vest therapy)
' (bronchoscopy)

A Mucociliary clearance (pharmacologic)
I Albuterol; hypertonic saline 3 or 7%; Pulmozyme

A Cough augmentation @JE
SMA
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SECRETION MOBILIZATION

Non-pharmacologic

A Manual chest physiotherapy
A Electric percussion

A High frequency chest wall
oscillation Yest therapy

A Intrapulmonary percussive
ventilation (IPV)
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Chest Vest Model 104

Air-Pulse

Generator SM A
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Postural Drainage
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COUGH MECHANISM

3 Phases of a cough

1. Inspiratory phase
2. Closure of vocal cords/contraction of
expiratory muscles

3. Opening of the vocal cords
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MECHANICAL IN-EXSUFFLATOR
(THE COUGH ASSIST)

A Well tolerated:

No gastroesophageal reflux or aspiration
No lung collapse

A Main complaints: | just don t like it!
Interface discomfort
Pressures uncomfortable
Chest/abdominal discomfort

A Most effective when used regularly

(versus only when ill)
Takes some practice, but few complaints
Once used to it, most kids will start to ask for it when ill!

SMA
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Devices for Coughing



http://www.hill-rom.com/usa/Products/Category/Respiratory-Care/The-VitalCough-System/
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Chest radiograph of 22-month-old

with SMA type |
and right upper lobe density




I

THE COUGH ASSIST

A Settings for use:
I Inspiratory:
A visually good lung expansion (up to +40 cm H20)
A Over 1-2 seconds
I Expiratory:
A start at -25 cm H,O (up to -40 cm H,0)
A Over 1-2 seconds

| Pause:1-2 seconds between cycles

A Number of cycles:
I 3-5 breaths/cycle
I 3to 5 cycles per treatment (as tolerated)

A Frequency of use:
I When well: once daily to twice a day (as needed)
I When ill: as often as necessary
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THE COUGH ASSIST

A Have suction available

A Can use with
I full face mask
| mouth piece
| endotracheal tube
| tracheostomy tube

A Observe for O, desaturations with use (suggests

mucus mobilization)
SMA
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Pulse Oximetry

ANormal is O 95% or greater
A < 95% suggests:

Mucus plugging (needs more airway
clearance)

Shallow breathing (awake and/or asleep)




OTHER FACTORS AFFECTING

AIRWAY CLEARANCE
A Aspiration
Impaired swallowing
Impaired protective reflexes

A Gastroesophageal reflux
Decreased lower esophageal muscle tone

Scoliosis can make the esophagus pass through the
diaphragm at a bad angle, leading to reflux

Poor stomach emptying

SMA
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Modified feeding plan A Thickened feeds
Speech therapy input (if oral feeds are tolerated)
Thickened feeds
Tube feeding A Acid Blockers

H, blockers

Drying agents Proton pump inhibitors

Glycopyrrolate (Robinul)
Botulism toxin injections
Gastrostomy tube +/-

Atropine drops Nissen fundoplication
Scopolamine Parotid duct ligation
Parotid duct sclerosis

SMA

A Surgery
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RESPIRATORY SYMPTOM PROGRESSION

A Normal (no symptomatic)

A Weakened cough
Usually adequate when well
Problems develop with infections
Can lead to (recurrent) pneumonia/bronchitis

A Nighttime symptoms

A Daytime symptoms
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RESPIRATORY INTERVENTION PROGRESSION

A Normal (asymptomatic)
I No treatment needed

A Weakened cough

I Assist in airway clearance (required with viral ilinesses)
A Assisted cough
A Chest physiotherapy

I May require ventilation (if low O, levels or in respiratory distress)

A Nighttime symptoms
I BIPAP or volume ventilator when asleep

A Daytime symptoms
I Continuous ventilation
I Non-invasive ventilation versus tracheostomy (in select patients)

SMA
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Breathing Support Approaches

A Non-invasive ventilation
BIPAP or Ventilator
Interface: Mask over the nose

A Invasive ventilation
Ventilator
Interface: Tracheostomy

A Comfort Care (as part of Palliative Care)

SMA
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GOALS OF VENTILATORY SUPPORT

A Improve oxygen and carbon dioxide levels
Ventilation and Oxygenation

A Muscle rest
A Treatment of pectus excavatum

A Compensate for worsening strength when having a
respiratory illness

A Quality of life and comfort

SMA



I

Non-Invasive Positive Pressure
Ventilation Devices

A Bi-level positive airway pressure (BiPAP)
A Home ventilator
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BREATHING ASSIST (Interfaces)

A Non-invasive Ventilation A Invasive Ventilation
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POSTITIVE PRESSURE VENTILATION

Advantages A Disadvantages
Non-invasive I Lack of access to airway
Reversible for deep suctioning
Safe I Aerophagia
Effective I (worsened reflux)
Preserves (natural) airway I Facial injury

protection mechanisms I Facial bone remodeling
Decreased risk of infection from tight fitting mask
Comfort I Increased oral secretions
Preserves speech I Requires cooperation of
the patient

Less swallowing issues

SMA
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Nasal/oral dryness A Claustrophobia
Epistaxis A Mask irritation
Nasal congestion A Nasal abrasions
Sheezing A Aerophagy
. A Mouth leak
Rhinorrhea . .
Sinusit A Facial deformities
NUSIHS A (Decreased
cardiac output)
cure,

SMA
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INVASIVE RESPIRATORY CARE

A Intubation (in an acute illness)
A Tracheostomy with ventilator support
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NIPPV no longer effective at treating hypoventilation
NIPPV not tolerated by the patient
Excessive oral secretions puts patient at risk for aspiration

Care for patient with NIPPV beyond the capabilities of the
family

Resources for outpatient management with NIPPV not
available in the community

Failure to extubate a patient who has been intubated (for what
ever reason). This assumes proper methods of extubatlo

were employed
SMA
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Allows for assisted ventilation
Airway Is protected from aspiration

Increased ease In suctioning excessive
secretions (if needed)

No NIPPV mask pressure sores or facial
remodeling

Treats obstructive sleep apnea (if present)

In select cases, may be a temporizing measure
until extubation is possible @E

SMA
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TRACHEOSTOMY:

Advantages for Family

A Freedom
I night out for the parents
I more mobility
Agetting to doctor s office/hospital
Ashopping
Avacations
A Increased support in the home
I more skilled nursing care
I more nursing aid hours
I (make sure you have a good case manager)

SMA
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TRACHEOSTOMY:
Disadvantages

Unsightly
Diminished cough
Risk of infection
Secretions

Speech problems
I trouble understanding child
I never develop speech
I loose ability to speak

Dysphagia

Bradycardia

Desaturations

Loss of airway (if the tube comes out)
Increased hospitalizations

A Suprastomal damage
A granulation tissue
A airway collapse
A Subglottic damage
A granulation tissue
A tracheomalacia
A tracheomegaly
A tracheal erosions
A fistula formation
A subglottic stenosis
A Bleeding
A suction catheter trauma

A arterial erosion
SMA
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Elective tracheostomy Is better than emergency
tracheostomy

Long-term treatment plan is best determined in
times of health. The middle of an acute
decompensation (especially one which was
predictable) is not the best time to be making
these types of decisions

Quality of life should be considered in the
decision making

SMA
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Recognizes that SMA Type | is a life threatening disease

Should be part of the care of the disease process

Goals
Provide symptom relief: pain, dyspnea, agitation, nausea, anxiety
Provide psychological, social and spiritual support for patient and family

Palliative care can be in the hospital, in the home, or both

Palliative care is not giving up; it is just changing the focus of therapy

SMA
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Increased secretions
Worsening of (already impaired) swallowing function
Increased risk of aspiration

Weakened cough
Diminished ability to clear secretions
Increased risk for mucus plugging, atelectasis, and pneumonia
Hypoxia

Further weakening of muscle strength

Vicious cycle leading to more aspiration and further weakening
of an already diminished cough

Higher risk for inadequate nighttime breathing and hypoxia

SMA
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Treat the increased secretions
Good hydration
Suctioning (if necessary)
Avoid drying agents/anti-histamines (if possible)

Treat the weakened cough
Increased use of cough assisting maneuvers (i.e.: the Cough Assist)
You can do this as often as needed (up to every 10-15 minutes)
Maintain normal oxygenation (SaO, O 9 5A%0id supplemental O,)!
Assisted ventilation may be needed
Judicious use of antibiotics

Treat the worsened muscle strength
The patient may require increased use of NIPPV (both while awake and
asleep)
Watch out for worsening nocturnal hypoventilation

Good nutrition (!!li;
SMA
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A moment about Oxygen

v
£
=



I

ISSUES TO ADDRESS AT
FOLLOW UP APPOINTMENTS

A Pulmonary
A Sleep
A Gl status

A Well child care
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WELL CHILD CARE

A Routine health care

A Immunizations
Standard immunizations
Influenza vaccination yearly
Pneumococcal vaccination
Palivizumab (Synagis)

A Proper nutrition
Obesity versus malnutrition

SMA
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EQUIPMENT RECOMMENDED
FOR THE HOME

Mechanical in-exsufflator (The Cough Assist)

Ambu bag

Pulse oximeter

Chest cups or high frequency chest wall oscillation (if needed)
Suctioning equipment

Nebulizer (if needed)

Do I Po T P o I

BIPAP or volume ventilator (when needed) @JE

SMA



I

MULTIDISCIPLINARY

HEALTH CARE TEAM

A Pulmonologist

A Neurologist

A Cardiologist

A Orthopedist

A Sleep physician
A 1° Care physician
A Nursing

A Nutritionist

A Respiratory therapist
A Physical therapist

A Occupational Therapist
A Speech Therapist

A Social work

A Palliative care

SMA
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Every child is unique
You are your child s best advocate

The decisions you make regarding your child s care are
the correct ones for your family

You are part of team caring for your child (actually, you
are the captain, so the call is yours), but don t be afraid
to ask for input and be open to your health care team s
recommendations

You are not alone. There are many support groups out
there to help you.

Get involved!

SMA
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