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ABSTRACT
Background: Impaired tissue perfusion, postoperative pain discomfort, and postoperative pulmonary 
complications are all significant concerns that arise immediately after coronary artery bypass grafting (CABG). 

Aim: This is a prospective pilot study that investigated the effects of prophylactic Non-Invasive Positive Pressure 
Ventilation (NIPPV) on tissue perfusion and the effect of Transcutaneous Electrical Nerve Stimulation (TENS) 
as combined ancillary therapy on acute postoperative pain at coughing and pulmonary functions in participants 
who underwent off-pump CABG surgery with good left ventricular function or mild left ventricular dysfunction. 

Methods: This pilot study involved 40 participants, randomly divided into two groups: an intervention group 
(n = 20) receiving NIPPV (2 sessions) and TENS (6 sessions), and a control group (n = 20) receiving standard 
routine care. We assessed the tissue perfusion effect on each group using blood lactate and mixed central venous 
oxygenation (ScvO2) levels. We measured the effect of pain on each group using a Numerical Pain Rating Scale 
(NPRS) and measured lung function using spirometry. 

Results: There are statically significant difference in post operative pain at coughing, tissue perfusion, pulmonary 
functions and length of intensive care stay (p<0.001). Compared to the control group (mean difference of ScvO2 
and blood lactate at baseline, 1sthour, 8thhour and post 30 minutes of 8th hour were 59.3±3.294, 57.4±2.873, 
57.3±3.556, 57.35±3.453 and 2.48±0.2308, 2.445±0.2417, 2.105 ±0.3649, 2.105±0,3649), NIPPV greatly increased 
blood flow to tissues (mean difference of ScvO2 and blood lactate at  baseline, post 1st hour, 8th hour and post 
30 minutes of 8th hour were 59.1±3.946, 64.1±5.16, 67±4.484, 66.9±4.229, p<0.001 and 2.51±0.3024, 2.095±0.2837, 
1.705±0.2089, 1.705±0.2089, p<0.001). TENS greatly decreased pain at coughing (mean difference at day 0, 1st 
,2nd and 5th postoperative day were 9.0500±.223, 6.25±1.25132, 4.8±1.15166, 4.4±0.50262 and enhanced the 
pulmonary function in the intervention group (p<0.001). Also, the intervention group showed a lower incidence 
of impaired respiratory events and shorter duration's of postoperative ICU stays compared to the control group. 

Conclusion: Administration of prophylactic Non-Invasive Positive Pressure Ventilation (NIPPV) and TENS as 
combined ancillary therapy may improve tissue perfusion, reduce post operative pain at coughing, pulmonary 
complications, and decreases the length of intensive care stay in off-pump coronary artery bypass graft (CABG) 
patients with good left ventricular (LV) or mild left ventricular (LV) dysfunction during the acute phase I of 
cardio-pulmonary rehabilitation, when compared to standard treatment alone.
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