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Clinical Application of Nasal Intermittent Positive Pressure Ventilation with
Bi-level Positive Airway Pressure(BiPAP)
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Kyung Ho Kang, M.D. and Se Hwa Yoo, M.D.
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Background: Noninvasive ventilation has been used extensively for the treatment of patients
with neuromuscular weakness or restrictive chest wall disorders complicated by hypoventilatory
respiratory failure. Recently, noninvasive positive pressure ventilation has been used in patients
with alveolar hypoventilation,chronic obstructive pulmonary disease(COPD),and adult respiratory
distress syndrome. Sanders and Kern reported treatment of obstructive sleep apnea with a
modification of the standard nasal CPAP device to deliver seperate inspiratory positive airway
pressure(IPAP) and expiratory positive airway pressure(EPAP).Bi-level positive airway pressure
(BiPAP) unlike nasal CPAP, the unit delivers a different pressure during inspiration from that
during expiration The device is similar to the positive pressure ventilator or pressure support
ventilation.

Method and purpose: Bi-level positive airway pressure(BiPAP) system(Respironics, USA) was
applied to seven patients with acute respiratory failure and three patients on conventional
mechanical ventilation.

Results:

1) Two of three patients after extubation were successfully achieved weaning from conventional
mechanical ventilation by the use of BiPAP ventilation with nasal mask. Five of seven patients
with acute respiratory failure successfully recovered without use of conventional mechanical
ventilation.

2) PaO; lhour after BiPAP ventilation in acute respiratory failure patients significantly improved
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more than baseline values(p<0.01)). PaCO, lhour after BiPAP ventilation in acute respiratory

failure patients did not change significantly more than baseline values.

Conclusion: Nasal mask BiPAP ventilation can be one of the possible alternatives of conven-

tional mechanical ventilation in acute respiratory failure and supportive method for weaning from

mechanical ventilation,
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Table 1. Patient Characteristics: Diagnosis, Baseline ABGA, and BiPAP setting, Clinical outcome

Case. Age/ Primary diagnosis Baseline ABGA BiPAP settings Clinical
Sex PH - PaCO;-Pa0; -Os-Sat. IPAP/EPAP Mode O; Duration outcome
1. 23/F Myasthenia gravis, Pneumonia 7.436 - 39.6 - 77.8 - 958 8/2 S 2L 2days Good
2. 56/F Pneumonia, Sepsis 7.247 - 85 -105.2 - 96.5 10/3.5 S/T 2L 5days Good
3. 62/M Subglottic cancer, Pneumonia 7372 - 572 - 914 - 96.6 9/4 S SL 2days Fail
4. 56/F Pulmonary edema 7.357 - 34 67.5 - 92.6 11/4 S SL 2days Good
5. 56/M Lung cancer, Pneumonia 7469 - 30.7 - 349 - 72 8/3 T 10L 1day Fail
6. 72/M COPD 7.258 - 692 - 479 - 753 8/3 S 3L 1days Good
7. 26/F CRF, Pneumonia 7.441 - 242 - 62.5 - 93 8/3 S 3L 2days Good
8. 23/M Near drowning 7321 -352-42 - 740 10.5 S I0L 4days Good
9. 39/M AIP 7.446 - 18.6 - 52.8 - 89.5 713 S 5L 7days Fail
10. 65/M Old Tuberculosis, Cor pulmonale 7.324 - 64.3 - 73.2 - 92.6 7/3 S IL 2days Good
S: spontanecous mode S/T: spontaneous timed mode T: timed mode
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Table 2. Arterial Blood Gas Analysis at Baseline, after 1hr and 24hrs BiPAP Trial

Baseline ABGA

BiPAP trial lhr BiPAP trial 24hrs

No. AgelS
° gelSCX b PaCO, - PaO; - Sat.  PH - PaCO; - PaO; - Sat.  PH - PaCO; - PaO; - Sat.
* 1 23(F 7.436 - 39.6 - 77.8 - 95.8 7.364 - 40.9 -115.1 - 95.8 7.434 - 37.8-1304 - 99
* 2. 56/F 7.247 - 85 -105.2 - 965 7.346 - 55.5 - 90.1 - 96 7.381- 593- 131 - 98.8
* 3, 62/M 7372 -572 -914 - 966 7406 - 563 - 952 - 972 7.340- 54.3- 472 - 793
4, 56/F 7.357 - 34 - 675 -926 7400 - 31.7 - 82.3 - 962 7.382 - 37.6-1048 - 98
5 56/M 7.469 - 30.7 - 349 - 72 7.407 - 37 -143.6 - 99 7.177- 77 -149.7 - 98.5
6. 72/M 7.258 - 69.2 - 479 - 753 7.299 - 62.1 - 98.7 - 96.6 7.367 - 48.4- 979 - 973
7. 26/F 7.441 - 242 - 625 - 93 7.455 - 199 -100.7 - 98.3 7.372- 18.0-175.7 - 99.6
8 23M  7321-352-42 - 74 7368 - 31.2-122.1 - 987  7.424- 310-112 - 986
9. 39M 7.446 - 18.6 - 52.8 - 89.5 7.380 - 25.2 - 88.3 - 96.2 7.377- 248- 74.1 - 939
10. 65/M 7.324 - 643 - 732 - 926  7.369 - 57.4 - 885 - 96.2 7.399- 51.4- 986 - 97.1
- The supplied oxygen level 1hr & 24hrs after BiPAP trial was as same as or below the baseline.
* patients on BiPAP ventilation after weaning from conventional mechanical ventilation.
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Fig. 1. PaO; at Baseline, after BiPAP 1hr and 24hrs
ventilation trial.

Fig. 2. PaO; at Baseline, after BiPAP 1lhr and 24hrs
ventilation trial.
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Table 3. Problems during BiPAP ventilation

Problem No. of cases

Noisy respiration

I =

Facial skin abrasion
Poor cooperation
Airflow leaking
Mouth dryness
Throat irritation
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