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The Effect and Safety of Alveolar Recruitment Maneuver using
Pressure-Controlled Ventilation in Acute Lung Injury and Acute
Respiratory Distress Syndrome
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Background: Alveolar recruitment (RM) is one of the primary goals of respiratory care for an acute lung injury
(ALI) and acute respiratory distress syndrome (ARDS). The purposes of alveolar recruitment are an improvement
in pulmonary gas exchange and the protection of atelectrauma. This study examined the effect and safety of the
alveolar RM using pressure control ventilation (PCV) in early ALl and ARDS patients.

Methods: Sixteen patients with early ALl and ARDS who underwent alveolar RM using PCV were enrolled in this
study. The patients' data were recorded at the baseline, and 20 minutes, and 60 minutes after alveolar RM, and
on the next day after the maneuver, Alveolar RM was performed with an inspiratory pressure of 30 cmH,O and
a PEEP of 20 cmH,O in a 2-minute PCV mode. The venous O, saturation, central venous pressure, blood pressure,
pulse rate, PaO,/FiO, ratio, PEEP, and chest X-ray findings were obtained before and after alveolar RM,
Results: Of the 16 patients, 3 had extra-pulmonary ALI/ARDS and the remaining 13 had pulmonary ALI/ARDS,
The mean PEEP was 11,3 mmHg, and the mean PaO,FiO; ratio was 130.3 before RM. The PaO,/FiO; ratio increased
by 45% after alveolar RM, The PaO,/FiO; ratio reached a peak 60 minutes after alveolar RM, The PaCO; increased
by 51.9 mmHg after alveolar RM, The mean blood pressure was not affected by alveolar RM. There were no
complications due to pressure injuries such as a pneumothorax, pneumomediastinum, and subcutaneous
emphysema.

Conclusion: In this study, alveolar RM using PCV improved the level of oxygenation in patients with an acute
lung injury and acute respiratory distress syndrome. Moreover, there were no significant complications due to
hemodynamic changes and pressure injuries. Therefore, alveolar RM using PCV can be applied easily and safely
in clinical practice with lung protective strategy in early ALl and ARDS patients. (Tuberc Respir Dis 2007,63:423-429)

Key Words: Recruitment maneuvers, Acute lung injury, Acute respiratory distress syndrome, Pressure-controlled
ventilation
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03 5 12~14 (Fried-
04 5 14 man test)
04 8 16
05 8 16
05 10 18~20
06 10 20 721 Il_|-
07 10 20
07 12 20 1. CHA CHARRLQ QUM EA
07 14 20
08 14 20~22
09 14 22
09 16 22
09 18 22
10 20 22 16 11 5
1.0 22 22 . 61.0+11.8 , APACHE I
10 24 24
score  21.6+11.9 , SAPS score  44.6+14.0
Table 2, Clinical characteristics of subjects before recruitment
Sex Age Interval (day) from Causes of PEEP Pa0,
No. (M/F) (years) ALI/ARDS to RM ALI/ARDS APACHE 1l SAPS (cmH20) [FiO,
1 M 43 1 Sepsis 10 30 10 2625
2 M 64 2 Pneumonia 16 56 10 1870
3 M 61 1 Pneumonia 22 32 14 810
4 M 56 2 Pneumonia 62 26 10 943
5 M 70 3 Sepsis 21 64 13 178.8
6 F 67 1 Pneumonitia 19 42 10 1450
7 F 65 1 Pneumonia 26 55 10 1510
8 F 36 2 Pneumonia 20 41 13 1404
9 M 65 1 Pneumonia 20 53 14 543
10 M 72 2 Pneumonia 13 30 12 1128
11 F 77 2 Pneumonia 23 69 12 68.9
12 M 56 2 Sepsis 10 25 10 2249
13 M 72 3 Pneumonia 28 41 10 1407
14 M 68 2 Pneumonia 16 38 10 658
15 M 68 1 Pneumonia 18 60 12 103.0
16 F 47 1 Pneumonia 22 51 11 747
Mean+SD 610+£118 1707 216+£119 446+140 113+15 130.3+£602

PEEP: positive end-expiratory pressure; RM: recruitment maneuver; ALI: acute lung injury; ARDS: acute respiratory distress syndrome,
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Figure 1, Change of PaO./FiO, ratios (median value) at 60
baseline, and 20 mins, 60 mins, and on the next day after
the Alveolar RM of Responders, Non-responders and (Table 3).
Total Subjects, *Average 10 hours after recruitment 10
maneuver,
Table 3, Change of PaO/FiO, before RM and 20 mins, 60 mins, next day after RM
Pre-RM 20 mins after RM 60 mins after RM Next day* p-value
RESPONDER (N=8)
PaO,/FiO, 920 1932 183.1 223.7 <.001
(65.8~151) (108.7~378.9) (117 .8~364) (110~330)
PaCO, (mmHg) 382 528 52.7 422 0.10
(29.4~52.9) (30.4~97.3) (35.8~62.2) (32.6~56.9)
SvO, (%) 827 900 86.8 86.0 0.22
(69.8~99.6) (69.3~94 6) (75.8~94 1) (74.8~90)
NON-RESPONDER (N=8)
Pa0,/FiO, 159.6 1339 176.6 1432 044
( 54.3~262.5) (54.8~308.875) (68.1~285) (87.6~352.8)
PaCO, (mmHg) 426 432 434 426 0.28
(21~56.5) (28~64.9) (26.4~61.6) (29.1~557)
SV (%) 842 79.4 82 1 83.0 0.23
(66.1~92) (71.9~93) (72 7~93) (66.9~89 5)
Total (N=16)
Pa0,/FiO 126.6 1687 1831 163.0 <0.01
(54.3~262.5) (54.8~378.3) (68.1~364) (87.6~352.8)
PaCO, (mmHg) 423 448 519 426 0.05
(21~56.5) (28~97.3) (26.4~62.2) (29.1~56.9)
SVO; (%) 837 85.8 856.5 85.0 0.11
(66.1~99.6) (69.3~94 6) (712.7~94 1) (66.9~90)

RM: recruitment maneuver,

All values were represented by median (minimum~maximum).
*average 10 hours after recruitment maneuver,
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Table 4, Change of hemodynamic parameters before RM and 20 mins, 60 mins, next day after recruitment maneuver

Before-RM 20 mins after RM 60 mins after RM Next day* p-value
RESPONDER (N=8)
SBP (mmHg) 1210 1095 1055 12156 028
(105~156) (103~123) (78~126) (102~168)
MBP (mmHg) 825 700 705 82.0 0.11
(65~94) (64~85) (66~90) (62~110)
HR ( /min) 1020 96.0 99.0 90.0 0.42
(66~141) (71~165) (72~148) (69~130)
NON-RESPONDER (N=8)
SBP (mmHg) 1250 1150 109.0 126.0 0.07
(100~135) (104~140) (101~130) (73~150)
MBP (mmHg) 810 81.0 83.0 88.6 047
(64~98) (66~93) (64~90) (68~120)
HR ( /min) 1185 1145 1115 1135 0.63
(81~144) (92~144) (87~143) (92~129)
Total (N=16)
SBP (mmHg) 1225 1125 107.0 126.0 0.02
(100~156) (103~140) (78~130) (73~168)
MBP (mmHg) 825 755 80.0 85.0 0,08
(64~98) (64~93) (66~90) (62~120)
HR ( /min) 1085 104.0 107.0 1075 029
(66~144) (71~165) (72~146) (69~130)

RM: recruitment maneuver; SBP: systolic blood pressure; MBP: mean blood pressure; HR: heart rate,
All values were represented by median (minimum~maximum).
*average 10 hours after recruitment maneuver,
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(p=0.08).
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