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| Abstract |

Purpose: The study aimed to examine the influence of PNF direct and indirect breathing treatments for patients with cervical
spinal cord injuries who had breathing problems.

Methods: For each cervical spinal cord patient, force vital capacity (FVC), peak expiratory flow, maximum phonation time
(MPT), rib cage width, and VAS were measured pre-intervention and four weeks after post-intervention. The indirect method
and the direct method were used for interventions. We treated patients with the indirect method using scapular anterior depression
pattern, bilateral extensor pattern with rhythmic initiation, and a combination of isotonic. We treated patients with the direct
method, applying pressure on the sternum and using rhythmic initiation (hold relax and stretch reflex) for the rib cage. Training
occurred for 50 minutes a day and three days per week for four weeks.

Results: FVC, MPT, peak expiratory flow, and rib cage width were increased and decreased at the VAS point for rolling after
treatment.

Conclusion: Patients with cervical spinal cord injuries who had breathing problems felt uncomfortable when they had
conversations on a couch. We found that PNF direct and indirect treatments improved rib cage width and breathing functions of

patients with cervical spinal cord injuries.
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Fig. 1. FVC TEST
FVC : Force Vital Capacity

Fig. 2. MPT TEST
MPT : Maximum Phonation Time
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Table 1. Borg scale

Marks Dyspnea Grade
10 Maximal
9 very, very severe
8
7 very severe
6
5 severe
4
3 moderate
2 slight
1 very slight
0.5 very,very slight
0 nothing at all
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Fig. 7. Treatment 5
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Table 2. Breathing exercise programs

Item Posture Program Technique
Scapular A/D & R.I
1 Sidelying P/E pattern with Col

breathing exercise

Bilateral extension

.. . RI
2 Long sitting pattern with
. . Col
breathing exercise
3 Supine Pressure on the RI
P sternum HR
4 Supine Pressure on the RI
P lower rib HR
. . Pressure on the rib R.I
5 Sidelying cage SR
R.I : Rythmic Initiation
H.R : Hold-Relax
S.R : Stretch Reflex
Col : Combination of Isotonic
om # af
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Table 3. The change of effect expiratory spirometer

Factor pre-test post-test
CEM 0.5 cm 1.4 cm
FVC (Liters) 1.51 1.68
PCF (L/min) 170. 07 174. 13
MPT (Sec) 3.6 6.08
Rolling
pain - VAS 7 4
Speak long sentence- 4 )
Borg Scale
Speak long sentence test 25.43 .97

(Sec)

CEM : Chest Expantion Measurement
FVC(Liters) : Force Vital Capacity
PCF(L/min) : Peak Cough Flow
MPT : Maximum Phonation Test
VAS : Visual Analog Scale
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