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Lou Gehrig's Disease

Amyotrophic lateral scl erosis
(ALS) is a dege nerative
disease of t he m otor nerves,
occurringm ostlyina  dults.
Ultimately, this res ultsin
progressive respi ratory m uscle
weakness, causing progressive
inability to move air in and out
ofthe lun gs. This eventually
leads to breathi ng f ailure,
unless respiratory wea kness is
effectively treated with
mechanical ventilation to
maintain breathing.

Until the 19 90s, pe ople with
ALS in the United States used
tracheostomy p ositive pressure
ventilation (TPPV), usually as a
result of emerg ency
hospitalization, without advance
decision-making. A
tracheostomyis asu rgical
opening m adein the neck;
ventilation is provided through a
tube inserted in the wind pipe,
the tra chea. Tracheo stomy
ventilation is "invasive" life
support, an dthroug h this
alternative, peopl e with ALS
may ch oose to p revent
respiratory f ailure. This may
allow life to continue as long as
fivetoten ormore years in
some cases.’

In the past decade, ho wever,
nasal po sitive pre ssure
ventilation (NPPV) has become
the treatment of choice for ALS
and often an altern ative to

tracheostomy. Nasal
ventilation can beuse d
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successfully to treat re spiratory
symptoms, as wellas to
prevent a nd treatre spiratory
failure in ALS, thus increasing
survival in se lected in dividuals.
Use of nasal ventilation also
provides exp erience a nd time
for people with ALS to

decide whetherto hav ea
tracheostomy, if nasal
ventilation fails.

Nasal ventilation is a
noninvasive treatme nt in whi ch
a porta ble ventilator de livers
positive p ressure ai r through
the no se, in tothelun gsand
inflates the lung s. The
ventilator uses air from the
room and delivers the air to the
lungs, throu gh along plastic
tubing atta ched to a nasal
interface. A nasal interf aceis
eithera small silicone mask
fitted around the nose, or "nasal
pillows" that are  cushioned
inserts that  fit comfortably
inside th e no strils. Th e n asal
interface i s an chored to the
nose by wearing special straps
or headgear. Some people can
use amo uthpiece (straight,
angled, or one with a lip seal) in
the daytime i f their lip m uscles
can hold on to the mo uthpiece
without air e scaping from the
mouth, or by usin g st raps.
Rotating fro m one interf ace to
anotherca nhelppro -mote
comfort and to avoid pre ssure
to the same areas of skin.

People wh o have trouble
keeping their mouth closed may
need to use a chinstrap to close
the mouth. Full-face masks are
also avail able to alleviate
problems due to air le aks from

the mouth or cong ested nasal
passages. T hese are not used
continuously beca use they
impair the ability to talk, as well
asin crease theri sk of
aspirating oral secretions.

The b est candidates fo r nasal
ventilation are people who are
"nonbulbar” (those who can talk
and swallo w and do not have
excessive or al secretions)."?*
In fact, p eople who are
nonbulbar a re sometime s able
to succe ssfully use nasal
ventilation for up to 24 hours a
day, unle ss bulb ar sym ptoms
become advanced."? Alth ough
people who are bulbar can use
nasal ventilation, "** overall,
they are le ss tolerant tha n the
nonbulbar®® and are a higher
risk fora spiration.® Studie s
have sho wnthat some
nonbulbar ALS patients wh o
have u sed na sal ven tilation
have p rolonged th eir survival
for more than five years , until
bulbarimp airmentbe came
severe."” Thus, no nbulbar
users of NPPV tend to live
longer than those wh o are
bulbar, unl ess tracheo stomy is
used.

Factors fors uccessful NPPV
use i nclude: the ab sence of
excessive oral se cretions,
effective airway cl earance,
properly fitingn asal o r oral
interfaces, wi llingness to wear
interfaces, the d esire to live,
and good caregiver support.1

Initiating nasal ventilation at the
appropriate time is e ssential in
order to trea t early sym ptoms,



prevent re spiratory failure,
avoid eme rgency de cision-
making, and prevent u nwanted
tracheostomy. Nasal
ventilation should be ini tiated
when re spiratory de cline is
detected. Symptoms of
respiratory impairm ent vary
widely an d may include:
shortness of breath, the inability
to take a deep breath, a weak
cough fo rce, discomfort in
breathing in any position except
sitting or standing upright and a
low voic e volume.  Some
people experience hea daches,
particularly in the morning,
daytime dro wsiness or
restlessness.’ Because signs of
respiratory musc le w eakness
may be overlooked, careful and
accurate m onitoring of the
respiratory status is necessary.

People with ALS shoul d have
periodic p ulmonary function
tests (PFTs) and an evaluation
by a pulmonary physician. This
will help assess the degree of
respiratory muscle involvement,
the pro -gression of symptoms
and wh en to start nasal
ventilation. One of the simple
tests t hat in dicates si gnificant
respiratory impairment is a vital
capacity (VC) of 50% or less.
People with ALS shoul d know
the re sults of their pulm onary
tests and what they mean. This
will allow AL S individuals and
their famili es to participate
collaboratively in decisi on
making with their doctors.

Noninvasive na sal or
mouthpiece ventilationcanb e
provided wit h either a volume
cycled or a bi-level ventilator.
The volume ventilator delivers a
preset volum e of air fo r each
breath cycle. The bi -level
ventilator de liverstwo p reset
levels of pressure: one level of
air p res-sure is for in halation,
called the "I PAP" (ins piratory
positive airway pressu re) and
the other fo r exhalation, called
the "EPAP" (expiratory pos itive
airway pressure ). To achieve
and main tain adeq uate
ventilation and rel ief of
respiratory symptoms,

appropriate ventilator  settings
are essential.* The IPAP setting
should be set high eno ugh to
adequately inflate the lung s,
while the EP AP should be low,
since the higher the EPAP, the
more difficul tit may be to
exhale.* To maintain
ventilation, peopl e with ALS
who u se a bi-level ve ntilator
should use one that in cludes a
Spontaneous / Timed (S/T)
mode. The Spontaneous mode
assists one’s breaths, while the
Timed mode provides breaths if
one is unable to do so.

People with ALS should not use
CPAP (continuous positive
airway p ressure) machines
because thi s incre ases the
work of breathing out. CPAP is
used to treat obstru ctive slee p
apnea,rat herth anfor
neuromuscular disorders where
"assisted ventilation" i s
needed.* Al so, oxyge n should
notu suallybeu sed as a
substitute for pos itive pres sure
ventilation.* Use of oxygen
alone ca n re sult in re spiratory
failure when assisted ventilation
is ne eded to treat respi ratory
muscle wea kness.* Sometimes
oxygen will bene ededin
addition to a ssisted ventil ation,
if a person has pneumonia or a
lung disease.

Nasal ventilation is usually
initially used whe n sle eping at
night and d uring nap s durin g
the day. The amou nt of hours
necessary to relieve sym ptoms
and to maintaino  ptimal
ventilation d epends 0 n each
person's ch anging respi ratory
status. Thus, NPPV is not
needed "o nly" when sl eeping.
The p rogression of re spiratory
muscle weakness will gradually
increase the need to use NPPV
if maintaining ventilation is
desired. Although  the
physician m ust p rescribe the
type of ventilator an d the
settings, the respiratory care
professional sho uld work in
conjunction with the p hysician
and patient to help eval-uate
and id entify optimal  settings.
The ventilato r setting s should

be adju sted to achieve o ptimal
comfort and relief of symptoms.
Only the p atient can determine
what is most comfortable.

The bi-level ventilator was first
introduced in 1 990b vy
Respironics, | nc. (P ittsburgh,
PA, USA) and their o riginal
model with t he sp ontaneous /
timed mode was called |, the
Respironics BiPAP® S/T,
meaning "Bi" for the two levels
of pressu re, and "PAP" for
positive ai rway pre ssure. As
the pion  eer of bi-level
ventilation, the Respironi cs
"BiPAP" became widely us ed.
Other bi-l evel machines
became available later.

Bi-level ventilators are simple to
use, li ghter wei ghtan dle ss
expensive. They also
compensate for air leaks.
Although the y have no built-in
battery, mo stare abl et o be
adapted torunon an external
battery that is ke  pt ch arged.
The volum e-cycled ventil ators
may be more compl ex to use
and heavi erin weight.
However, they have an int ernal
battery that automatically works
for a few h ours, in the eve nt of
a power failure, and they attach
easily to an external ba ttery.
Whatever ventilator is used,
one sho uld have therig ht to
indicate t heir venti lator
preference, kn ow their
prescribed ventilator se  ttings
and what they mean.

People with ALS and their
families should have the right to
accurate, necessa  ry and
understandable inform ation for
making the best life ch oices
and timely intervention s. ltis
wiser to plan well ahead than to
be one minute too late.
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