f! j | /?échof'c"c/ '7€>r ﬁUwAlléQTLcoh l‘n PT Farum
N 1989 PT Forom p 1-3

DONSIDEE THERE GRAVITY OF GRAVITY!
Mary Massery PT and Donna Frownfelter MA, PT, RRT

Gravity. Who thinks about it? It is always thsre, yeb what we
are well, we don’t consciously change our movement patberns To
jezmen  it's influence. Bubconsciously. we nobhe  the differenos
between going up or down a flight of stairs, but it would not
prevent us  Trom going up thoss etairs., This scenaric can  be
radically different for individuals with severely weskened neuro-
museular sysbems such ag a spinsl cord injury {501y, Multiple
delerosis(M3), Muscular Dystrophy (MDI, Cerebral Palsy (CP} or
Parkinzon’s Diseaze. For these ipdividuals, gravity is & vary
strong and real force to contend with on a daily basis. It may
vepry well be the limiting facbor in +their activities of deaily
living, their exercise program Or evVen their breathing rebralin-
ing. Preathing retraining will be the foous of this articls.

Breathing is a three dimensional activity involving superior-
inferior, anberior-pogterior and transverseplanes of movemsnt atb
all times (See Illustrationy. This is significant because respi-
ration will alwesys simulataneously involve some resisbance from
gravity, az well as some assistance from gravity, during every
breath we take. The other chest movements will be in a dravity
eliminated plane of respirabion. The person’s posbure debermines
which plane of respiration is experiencing which effect of gravi-
Y. For exsmrle, & perzon sitting in a chalr will have dravity
resisting his superior chest expansion, while inferior chest
expansicn will be gravity assizted, The asnberior-pogterior BE-Yats)
transverse expansion will take place in a gravity eliminated
plane, If that zame verson 1 sidelving, bransverse movement o
lateral costal movement, becomes gravity resisted, while anteri-
gr-postericor and supericr-inferior movement become gravity elimi-
nuted movements. Transverse movemeht on the weight bearing side
of the chest becomes posturally inhibited.

Thiz same foroce of gravibty can be utilized to assist the drainage
of secrehions Fraom patient’s lung segmerts  through postural
drainage positions. The "bad” lung ig positioned in the upright
position. For example, if the patient had a right lower 1obe,
lateral sedment atelectasis, he would be positionsd on the left
side. He may alsoc be aware that his breathing is improved in the
left sidelving position. When the "good” lung iz down bhlood flow
is improved 1o the down lung. Conseqguently, the lung That 1s
venbilating well is also being bebler perfused. This 1is an
opbimal respiratory unit. Dnfortunately, Jjust the opposite will
mocur  1Ff the right, atelecbatic lung was in the down position,
The pabient would expsrience more ditficulty breathing as the
unventilated lung would have inoreased perfusion. This results
in a shunt unit where perfusion is in excess of ventilation. The
BOZ would dramatieally decreass lving on the right side.

The therapist needs to consider these dvnaunics when treating the
patient. 1f a sidelying position is to be used in therapeutic
exercise, it should enhance the patient’s breathing. The “good”
lung should be down in cases af unilateral lung dysfunction



during sxercise.

Qravitational influence can also he harnessed to make breathing
mechanics easier or more difficult for the neurological patient.
This glaring fact should be taken into consideration when hLeach-
ing mneurclogical patients compensatory or alternative breathing
patterns to minimize their work of breathing. Each patient
should have his bresthing pattern evaluated in several different
postures, wabtching for dgravity’s influence and how the patient
changes his breathing pattern in response to the effect of gravi-
+v. Does he sponbaneocusly choose a breathing pattern in dravity
assisted or gravity eliminated planes? Does hiz pabbtern remaln
the same in all postures? Doss he fight dravity’s resistance
when his muscle sbrength would indicate bhan an easier pattern 1s
" poasible. Does his breathing appear wore stressed in different
pogtures? Does he exprass a feeling of shortness of breath in
any posture? What changes do vou notice in his volce gquality or
length of phrazes with a changs in wogibion?

When the pattern or pabterns of breathing are thoroughly evaluat-
ed, +the therapist then determines a neasd to alisr a breathing
pattern in one or more postures. A therapeutic exercise program
nan be developed which congiders gravity’s consbant influence on
respiration using neuromuscllar farilitation principles. A
ples of theses Lreatment techniques can be found in Frownfelter,
Chest P.T. and Pulmonary Rehabilitation, an Interdisciplinsry
Approach, Ysarbook Medical Publishers, €. 1987, Chapters 20,21
and 22. Teaching the patient to use +he most efficient brsathing
pathtern realizing that the pabient iz always breathing in a
gravitational field should be a priority in the development of
the patient’s prodram.

Rather than deny that gravity exists, therapists should learn *o
uss it bo their patient’s advantade. ¥or example, a guadriplegdic
801 patient could be taught to emphasize the superior-inferior
plane of respiration when supine rather than fighting graviby’ s
resistance 1in +the anterior plane. The same pabient could be
taught +to emphasize anterior chest expansion when sidslying arich
inferior expansion when sibtting.

Obviously, +the long term goal of a vreathing rebtraining program
would be to incorporabe the principles of betier breathing pat-
terns  into every day achbivities. By incorporating the best
breathing pattern in all sxercise achivities, the therapist will
help the patient integrate it into their subconscious motor
plang.

Gravity is here to stay. If we as therapists help our patients
use it wizely, they will increase their respirabory enduranoes and
exercise tTolerance. This will make it possible for +them to
maneuver their wheslchair a littls farther, or e hiold a  longer
conversation without becoming short of breath, or +to transfer to
the hed withoub zignificant fabigus. Thees are gualitsbive and
quantitative objiectives which need to be implemented. Consider-
ing +the facts that we can not change, such as gravity’'s influ-



enes, we can learn to work more effectively to improve our pa-
tients’ funchbional capabilities.
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