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Effects of Open or Closed Suctioning on Lung Dynamics and Hypoxemia in Mechanically

Ventilated Patients

Lee, Eun Young' - Kim, Su Hyun?

'Youngnam Medical Center, Daegu
*College of Nursing, Kyungpook National University, Daegu, Korea

Purpose: This study was conducted to compare effects of open and closed suctioning methods on lung dynamics (dynamic compliance,
tidal volume, and airway resistance) and hypoxemia (oxygen saturation and heart rate) in mechanically ventilated patients. Methods: This
study was a cross-over repeated design. Participants were 21 adult patients being treated with endotracheal intubation using a pressure-
controlled ventilator below Fraction of Inspired Oxygen (FiO.) 60% and PEEP 8 cmH:0. Data were collected at baseline and 1, 2, 3, 4, 5, and
10 minutes after suctioning. Data were analyzed using two-factor ANOVA with repeated measures on time and suctioning type. Results: Ef-
fects of the interaction between suction type and time were significant for oxygen saturation and heart rate but not significant for dynamic
compliance, tidal volume, or airway resistance. Prior to performance of suctioning, tidal volume and oxygen saturation were significantly
lower, but airway pressure and heart rate were significantly higher using the closed suctioning method as compared with the open suction-
ing method. Conclusion: For patients on ventilator therapy below FiO, 60% and PEEP 8cmH,O, open suctioning performed after delivery of
100% FiO- using a mechanical ventilator may not have as much negative impact on lung dynamics and hypoxemia as closed suctioning.
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Figure 1. Research design.
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Table 1. Characteristics of the Participants N=21)

n (%) or M+ SD

Characteristics Categories

Gender Male 14 (66.7)
Female 7(33.3)
Age (vear) 63.14+17.67
Diagnosis Pneumonia 14 (66.7)
Chronic obstructive pulmonary disease 1(4.8)
Pulmonary edema 2(9.5)
Non-pulmonary disease 4(19.0)
FiO2(%) 21-30 5(23.8)
31-40 10 (47.6)
41-50 3(14.3)
51-60 3(14.3)
PEEP (cmH:0) 0-4 7(33.3)
5-8 14 (66.7)
APACHE Il score 5-9 1(4.9)
10-14 8(38.1)
15-19 7(33.3)
20-24 5(23.8)

FiO. = Fraction of inspired oxygen; PEEP=Positive end expiratory pressure;
APACHE ll=Acute Physiology and Chronic Health Evaluation Il.

Table 2. Homogeneity Validation Between the Baselines of Open Suction and Closed Suction
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Open suction

Closed suction

Paired t-test Carry-over effect*

Characteristics

M=+ SD M+ SD t () t(n)
Dynamic compliance 35.14+14.31 32.82+15.62 1.51(.148) -0.38(.708)
Tidal volume 450.81+98.75 411.52 £ 86.70 -6.97 (<.001) 0.12 (.904)
Airway resistance 14.06+6.07 20.66 £5.65 2.29(.033) -0.14 (.891)
Oxygen saturation 97.90+2.01 97.43+2.29 2.23(.038) 0.28 (.783)
Heart rate 77.52+£15.38 80.33+£15.88 -2.48 (.022) 0.11(.915)

*Carry-over effect from open or closed suction.
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