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EFFECT OF EXERCISE WITH RESPIRATORY MUSCLE STRETCH GYMNASTICS
ON THE EXERCISE TOLERANCE, VENTILATION FUNCTION AND RESPIRATORY
MUSCLE PRESSURE OF PATIENTS UNDERGOING CORONARY ARTERY BYPASS

GRAFTING (CABG).
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Abstract

[PURPOSE] An original exercise program with Respiratory Muscle Stretch Gymnastics (RMSG) after
Coronary Artery Bypass Grafting (CABG) was developed in order to alleviate respiratory muscle and
rib cage motion, and we examined whether this new exercise program would have an effect on exercise
tolerance, ventilation function and respiratory muscle pressure.

[METHODS] Ten patients scheduled to be operated CABG were randomly assigned to one of two
groups ; four patients in new program group and six patients in control group (only walking exercise).
We measured ventilation function (% VC, % FEV,o) before and after CABG, and 6MWD, Borg Score,
Maximal Inspiratory Pressure (MIP) and difference between constriction and expansion of the chest wall
(CHW) just before discharge.

[RESULTS]) Though postoperative % VC in both groups significantly decreased compared with that of
pre~operation, 6MWD was significantly higher among patients in new program group (p < 0.05). There
was a positive correlation between MIP and 6MWD (r=0.74, p< 0.05) and a negative correlation
between CHW and age (r=-0.75, p < 0.05). No significant difference, however, was noted in Borg Score,
MIP and CHW of these 2 groups.

[CONCLUSION] These findings suggested that RMSG after CABG affected improvement of exetcise
tolelance and this new exercise program was considered to be effective.

Key Words : Coronary Artery Bypass Grafting (CABG), Respiratory Muscle Strech Gymnastics (RMSG),
postoperative exercise therapy, exercise tolerance
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Table 1. Profile of Subjects of Control Group and New Exercise Program Group
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Preoperative Data CABG Operative Data Postoperativa Data
Group BMI Diagnostic Disease CCS* 2 |Angiography |LVEF (%) *2 [ SVC°*+4 KFEV.0* % | Hb(g/d1) | Number Arteriat LVEF (X) | Mean Hb
Subject| Age(Yrs) | (Kg/m’) of CABG Conduits (g/d))
Control ce .7 *8
1 55 271 o~AP OM1, BT. DN n 3VD+LKT 52 110 78 1.9 3 L1WA, RIMA, GEA 51 8.6
2 59 2489 u-AP HT 1 2VD 40 91 11 12,4 2 LIMA, GEA 50 12.4
3 56 19.9 oM 1 2V 12 104 82 121 2 LIMA GEA 15 1t
4 57 241 0N}, e-AP I 20 52 15 82 1.0 2 LINA RIMA 58 10.3
S 64 23.5 u-AP m IVD+LNT 56 13 68 14.2 3 LINA RINA RA 61 9.8
6 63 21.2 a-AP. OMI, HL I 2w St 110 78 141 3 LIMA. RIBA. RA 54 11.0
Hean*+5D|58.0+3.7|123.5x2.6 1.8%0.8) 2.3%0.5 |43.89x16.5/107.1+8.9| 772.5+5.1/12.6+1.3(2.5*+0.6 48.2+16.8/10. 7£1.0
New Program
1 61 24.2 OMI. SMI_ Hr, HT DM. KU m 2VDALMT 38 100 75 14.6 3 LINA, RA 56 10.0
2 61 22.7 SH1 I 3D 67 112 82 14.4 4 LIMA, GEA 58 12.0
3 63 29.2 e-AP, NIDOM 1 3w 54 107 7 1.4 3 RIMA, GEA, SVG 59 11.4
4 58 27.1 AP 1 3w 52 102 72 12.8 4 LINA RIMA, GEA 55 10.1
Uean*S50|60. 82 125.8%2.9 1.8+1.0) 2.8%0.5 (52.8%11.9|105.3x5.4 76.5t4.3|!3.3t|.5 3.5%0.8 57.0% 1.8({10.9*1.0
Difference NS°*9 NS NS NS NS NS RS | NS P<0. 05 NS NS
between
2 groups |

* | BMI=Body Mass Index, * 2 CCS=Canadian Cardiovascular Society Classification, %3 LVEF=Left Ventricutar Ejection Fractian,

* 4 SVC=Vital Capacity parcent. *5 %FEV.(=Forced Expiratory Volume percent in 1.0 second.

*6 e-AP(effort Angina Pectoris). OMI(Old Ryocardial Infarction), HT(Hypertension), DM(Diabetes Melitus), u-AP(unstable AP), HL(Hyperlipemis). SMI(Sitent WI),
Mr (Mitral regurgitation), HU(Hyperuricemia). NIDDM(Non !nsulin Dependent DN).

% 7 3VD(three Vessel Disease: signifioant stenosia was defined as an area reduction275%). LNT(Left Maln Coronsry Trunk Artery)

* 8 LIMA(Left Internal Mammary Artery), RIMA(Right Internal Mammary Artery}, GEA(Gastroepiploic Artery). RA(Radia) Artery), SVG(Saphenous Vein Graft).

% 9 NS=Not Significant.
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Figure 1. Changes in distance, Borg Score, PRP and Sa0,
caused by 6MWD before discharge
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Figure 2. Changes of %VC and %FEVio
benween preoperative and postoperative phase
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Figure 3. Changes of MIP and CHW
by caused exercises in both groups before discharge
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* MIP= Maximal Inspiratory Pressure
* CHW= difference between constriction and cxpansion of the chest wall

4. BMWD & MIP 0BER
Figure 41233 & 5. 6MWD & MIP TEGIEDR
MM EAED o (r=0.74, p < 0.05),

Figure 4. Correlation between the 6MWD and the MIP
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Figure 5. Correlation between the CHW and the Age
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