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Clinical Implication of Air Stacking Exercise in Patients with Neuromuscular Diseases

Seong-Woong Kang, M.D., Dong-Hee Cho, M.D., Sang-Chul Lee, M.D., Jae-Ho Moon, M.D., Yoon-Ghil Park, M.D.,

Nam-Kyu Song, M.D. and Soo-Hyun Lee, M.D.'

Department of Rehabilitation Medicine, Rehabilitation Institute of Muscular Disease, Yonsei University College of Medicine, JDep(mmem

of Rehabilitation Medicine, Yongdong Severance Hospital

Objective: To evaluate the effect of the air stacking exercise
on maximal insufflation capacity (MIC) and peak cough
flow (PCF) in patients with neuromuscular diseases.
Method: Two hundred twenty nine neuromuscular patients
with vital capacity (VC) below 50% of the predicted normal
value were initially evaluated for VC, MIC, PCF, and
assisted PCF (APCF). After the first evaluation, these pa-
tients were instructed to carry out air stacking exercise
periodically, and were re-evaluated after one year.
Results: Forty seven patients were capable of performing air
stacking exercise on regular basis, at least twice a day for

one year. Among these patients, MIC increased in 28
patients from 1345.4 ml to 1572.9 ml on average (p<0.05),
while it decreased in 19 patients from 1740.0 ml to 1325.3
ml on average (p<0.05). In the increasing MIC group
APCF increased from 244.6 L/min to 278.1 L/min (p<
0.05). In the decreasing MIC group, every value decreased
significantly.

Conclusion: Air stacking exercise was shown to be capable
of increasing MIC and APCF despite the reduction in VC
and PCF in patients with neuromuscular diseases. (J Korean
Acad Rehab Med 2007; 31: 346-350)
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Table 1. Diagnosis of Patients

Increasing  Age Decreasing Age

Diagnosis MIC (n) (years) MIC (n) (years)

DMD 17 16.6%6.0 9 15.5+4.2

Non-DMD 4 3074247 5 35.0+17.8
myopathy

ALS 4 47.719.9 5 50.2+14.4

SMA 2 17.2+0.8

GBS 1 11.7

Total 28 23.1+15.2 19 29.5+18.7
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Table 3. Comparison of Differences of Variables between Initial

and 1 year
Variables Increasing Decreasing value
MIC Group MIC Group P
VC (ml) 59.6+454.0 562.1+572.3 <0.05
VCpre (%) 3.6+13.9 17.1£18.3 <0.05
UPCF (L/min) 10.8+21.1 25.4+40.7 <0.05

Values are mean*S.D.

MIC: Maximal insufflation capacity, DMD: Duchenne muscular
dystrophy, ALS: Amyotropic lateral sclerosis, SMA: Spinal mu-
scular atrophy, GBS: Guillian-Barre syndrome

Values are mean=S.D.

MIC: Maximal insufflation capacity, VC: Vital capacity, VCpre:
Predicted value of vital capacity, UPCF: Unassisted peak cough
flow

Table 2. Outcome of Maximal Insufflation Program

Increasing MIC Group (n=28)

Decreasing MIC Group (n=19)

Variables Initial 1 year p-value Initial 1 year p-value
MIC (ml) 1345.4+539.4 1572.94526.8 0.045 1740.0+468.5 1325.3+440.7 0.000
VC (ml) 1088.2+511.8 1028.6+457.3 0.488 1390.0+502.5 827.9+398.1 0.001
VCpre (%) 37.1+18.3 33.5£15.3 0.218 41.3+17.2 24.2+12.6 0.003
APCF (L/min) 244.6£52.9 278.1£63.5 0.006 273.3471.6 235.6%86.0 0.004
UPCF (L/min) 188.1+46.8 177.2£40.7 0.033 210.0£50.6 184.6£51.0 0.036

Values are mean+S.D.

MIC: Maximal insufflation capacity, VC: Vital capacity, VCpre: Predicted value of vital capacity, APCF:

Unassisted peak cough flow

Assisted peak cough flow, UPCF:
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