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Breathing and Upright Posture: Simultaneous Needs

Mary Massery, PT, DPT
Massery Physical Therapy, Glenview, IL, USA

Breathing and postural mechanics are intertwined ™2 and shouid not be handied separately when
designing a person’s wheelchair and seating system. Wheelchair and seating systems for the non-
ambulatory patient need to address the problems of optimizing upright alignment (musculoskeletal
alignment), mobility (neuromotor control of locomotion) and skin integrity (cardiovascular). Perhaps
iess obviously, the seating practitioner should also be evaluating how wheelchair positioning affects
breathing mechanics and vice versa. This paper will focus on the unique aspects of breathing
mechanics and the seated patient: establishing a link between breathing, postural control and postural
alignment.

Soda-pop can model of postural control (Figure 1)

The aluminum shell of a soda-pop can is not structurally strong; easily crushed when empty or when
the top is opened. However, when the can is intact, the internal pressures generated by the carbonated
beverage make the aluminum can functionally quite strong and difficult to crush. Likewise, human
skeletons are weak; easily crushed if the muscles supporting the skeleton, our “aluminum can”, are
unable to generate necessary internal pressures to counteract gravitational and atmospheric pressures
acting upon it. 4 Patients with profound weakness or paralysis such as in spinal cord injuries (SCI),
suffer crushing forces upon their skeletons, overtime causing severe restrictions to the musculoskeletal
system and internal organs, thereby restricting lung expansion. ¥7 The respiratory compromise is
profoundly worse for children who acquire an SClI prior to the time of skeletal maturation as their
developing skeletons are more adversely affected by gravity on their developing frames. 8

A Postural Control Model Using
a Soda-Pop Can
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Figure 1: Soda-Pop Can Model

Posture, postural control, and breathing

A chronically slumped posture, the result of collapsing forces, can cause a multitude of postural
deficiencies including: 1) a thoraco-lumbar kypho-scoliosis which compresses the anterior rib cage,
often causing a mid trunk fold at the xiphoid process, thus restricting breathing mechanics, 2) a
compensatory forward head position on top of the thoracic kyphosis which compromises swallowing
mechanics thereby increasing the risk of aspiration and mechanically compromising the recruitment of
accessory muscles for increased lung volumes, 3) a compensatory upper quadrant position including
protracted scapula and humeral internal rotation, impairing shoulder mechanics as well as chestwall
muscle recruitment for breathing, and 4) a posterior pelvic tilt with excessive hip external rotation
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