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ABSTRACT: In patients with acute respiratory distress syndrome (ARDS), protective lung strategy and  positive 

end expiratory pressure (PEEP) therapy should be started as early as possible to avoid lung damage by high 

pressures, volumes and  fraction of inspired oxygen (FiO2). Recruitment is a strategy aiming at re-expanding the 

collapsed lung tissue and then maintaining an adequate level of PEEP to prevent subsequent de-recruitment. The 

objective of this study was to compare safety and efficacy of two lung recruitment maneuvers (RM): stepwise PEEP 

elevation with determination of the alveolar collapsing pressure versus sustained lung inflation in ARDS patients. A 

prospective randomized comparative interventional study, conducted in units of the department of Critical Care 

Medicine of Alexandria Main University hospital, Egypt, included 24 ARDS patients mechanically ventilated with 

lung protective strategy. Patients were enrolled under two equal groups. Lung recruitment was performed using 

sustained lung inflation in group I and stepwise PEEP elevation in group II. Arterial blood gases (ABG), hypoxic 

index and compliance (Cs) were measured. Heart rate (HR), and blood pressure (BP) were monitored and signs of 

barotraumas were documented. Lung injury score (LIS) was calculated. Results: Hypoxic index, static compliance 

and lung infiltration improved significantly in group II compared to group I. Significant hypoventilation occurred in 

group II during RM. Recruitment was successful in 41.7% of patients in group I and in 83.3% of group II. The 

survival rate was 33.3% in group I and 66.7% in group II. Conclusion: Stepwise elevation of PEEP with 

determination of optimal PEEP according to alveolar collapsing pressure is a more effective RM than sustained lung 

inflation, however, hypoventilation, tachycardia and hypotension are likely to occur.  
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1.  Introduction 

In patients with ARDS, protective lung strategy 

and PEEP therapy should be started as early as 

possible to avoid lung damage by high pressures, 

volumes and FiO2 [1]. The low tidal volumes and 

pressures advocated for lung protective ventilation 

has been found to cause progressive de-recruitment of 

the lung leading to worsening of the hypoxemia. This 

de-recruitment can be reversed by RM to open the 

collapsed alveoli followed by application of a high 

level of PEEP to keep the alveoli open [2,3].  

Recruitment is a strategy aiming at re-expanding 

the collapsed lung tissue through application of a high 

pressure sufficient to exceed the critical opening 

pressure of the affected lung tissue [3]. A wide 

variety of RM has been described. The most relevant 

are sustained inflation maneuvers [4,5], high pressure 

controlled ventilation [6,7], incremental PEEP [6,8], 

and intermittent sighs [9-13]. However, the best 

recruitment maneuver technique is currently unknown 

and may vary according to the specific circumstances 

[4,5]. 

Therefore, our aim was to evaluate the safety 

and efficacy of stepwise PEEP elevation with 

determination of the optimal PEEP according to the 

alveolar collapsing pressure as a RM in comparison 

with the sustained lung inflation maneuver in ARDS 

patients ventilated with the lung protective strategy.  

 

2. Patients and Methods 

This prospective randomized comparative study 

included 24 patients admitted to the Critical Care 

Medicine Department of Alexandria Main University 

Hospital fulfilling the diagnostic criteria of ARDS. 

Consents for inclusion were taken and the study was 

approved by the local ethical committee.  

Patients with hemodynamic instability, cardiac, 

previous lung diseases, or barotraumas (till insertion 

of intercostal tube) were excluded. Patients were 

enrolled at random into two equal groups. Lung 

recruitment was performed using sustained lung 

inflation or stepwise PEEP elevation for groups I and 

II, respectively.  The effect of recruitment was 

evaluated using the hypoxic index, lung Cs and 

radiological infiltrations in the chest X-ray. 
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Complications, success rate and outcome were 

documented. 

All patients were ventilated according to the 

lung protective strategy [14]. Every selected patient had 

an arterial line for ABG sampling. Chest X-ray was done 

to exclude pneumothorax and evaluates parenchymal 

infiltrates. Just before and during each maneuver every 

patient was sedated using propofol infusion and 

relaxed using atracurium. 

Group I, patients were managed by sustained 

lung inflation using CPAP mode with a PEEP level of 

30 cmH2O for 30 seconds at FiO2 of 1.0 then they 

were switched back to their previous setting of PEEP 

and FiO2 [15],
 
the maneuver was repeated after 6 

hours. Failure of the maneuver was considered if 

PaO2 remained less than 250 mmHg after performing 

the maneuver twice. 

Group II, patients in this group were managed 

by a stepwise elevation of PEEP. This RM is a 

modification of previously published maneuver 

[16,17]. The maneuver was performed using pressure 

controlled ventilation with end-inspiratory minus end-

expiratory pressure of 15 cmH2O, respiratory rate of 

10-15 breaths / min, I: E ratio of 1:1 and FiO2 of 1.0. 

The maneuver was composed of two parts. Part 

1 (the recruitment phase) at which PEEP was 

increased by 5 cmH2O every 2 minutes. If paO2 

reached 250 mmHg at PEEP level of 25 cmH2O, the 

lung was considered recruited and that PEEP level 

was considered the recruitment pressure (the 

recruiting PEEP). However, PaO2 of 250 mmHg was 

not achieved at PEEP level of 25 cmH2O in five 

patients, therefore, part 1 of RM was extended. The 

PEEP level was increased successively to 30, 35 and 

40 cm H2O for 2 minutes for each step. The end point 

was either a PaO2 of ≥ 250 mmHg (3 patients) or 

reaching a PEEP of 40 cmH2O (2 patients).  

After the end of part 1, part 2 (determining the 

alveolar collapsing pressure) was initiated. PEEP was 

progressively reduced in steps of 2 cmH2O every 2 

minutes. ABG was analyzed after each decrement 

starting from the PEEP level of 20 cmH2O. The PEEP 

level at which recruitment PaO2 dropped by a 10% or 

more was considered the alveolar collapsing pressure. 

Subsequently, PEEP was reincreased to the recruiting 

level for 2 minutes to reopen the alveoli that have 

collapsed then PEEP was maintained 2 cmH2O above 

the alveolar collapsing PEEP level, Figure 1. 

Afterward, ventilatory parameters were reset 

according to the clinical situation not exceeding a 

plateau pressure of 30 cmH2O. Maintenance PEEP 

was kept for 12 to 24 hours then weaning of PEEP 

was allowed by decreasing PEEP by 2 cmH2O every 

1 to 2 hours guided by ABG.  

 

 

Measurements and timing  

For group I, ABG analysis, hypoxic index and 

Cs were monitored before and 30 min after the 1
st
 

maneuver then before, 30 min and 6 hours after the 

2
nd

 maneuver. For group II, ABG analysis and 

hypoxic index were monitored before recruitment, 

following steps of PEEP increment during the 

recruitment phase, with every step during the alveolar 

collapsing phase starting from the PEEP level of 20 

cmH2O, 30 min and 6 hours after the maneuver. The 

Cs was measured before recruitment, when reaching 

the recruiting PEEP level, 30 min after and 6 hours 

after the RM. 

 

Statistical analysis 

SPSS version 13.0 software was used for data 

entry and analysis. All tests were two sided and the 

cut off value for statistical significance was P >  0.05. 

Descriptive statistics were used as indicated. Prior to 

statistical analysis, the normality of the distribution of 

quantitative variables was tested. As the distributions 

were skewed, non-parametric tests were employed. 

Comparison between the studied groups was 

performed using the Mann-Whitney test while 

comparison among stages was performed using the 

Friedman test. Wilcoxon Signed Ranks test was used 

for comparison between paired observations. Odds 

ratio (OR) and 95% confidence limits (95%CL) were 

used to measure the risks of failure and mortality 

among the studied groups. Fisher’s exact P and Chi-

square test were used for comparison between 

proportions in case of small frequency [18]. 

 

3. Results 

At time of inclusion, both groups were 

comparable regarding age, gender, etiology of ARDS, 

preexisting pneumothorax, intercostal tubes, and LIS; 

hypoxic index, compliance, PEEP, and chest X-ray 

quadrants infiltrations (Table 1). The mean values of 

the hypoxic index in group I increased significantly 

after 30 min and 6 hours from the first RM and 

reached its maximum 30 min after the second RM (P 

= 0.021), while Cs showed no significant changes 

(Table 2). In group II, hypoxic index and Cs 

improved significantly during and after 30 min and 6 

hours following stepwise PEEP RM (P = 0.000 and 

0.005, respectively) table 3. The hypoxic index and 

Cs after 6 hours from end of RM and the LIS after 24 

hours from RM were more significantly improved in 

group II than group I (Table 4).  

 

After 24 hours of RM among group I patients, 3 

patients (25%) showed complete resolution of  CXR 

infiltrate, 2 patients (16.7%) showed 1quadrant 

infiltrations, while 3 patients (25%) had 3 quadrants 

infiltrations, and 4 patients (33.3%) had 4 quadrants 
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infiltrations. The difference was insignificant (P 

0.06). 

In group II, 24 hours following RM, 6 patients 

(50%) showed complete resolution, 4 patients (33.3%) 

had 1quadrant infiltrations, while still 1 (8.3%) had 3 

quadrants infiltrations and 1 patient (8.3%) had 4 

quadrants infiltrations. The difference was statistically 

significant (P 0.004).  In comparison to group I, 

stepwise PEEP elevation produced significant 

improvement in chest X-ray infiltration. 

In group I, the duration of the RM was very 

short (30 seconds), in contrast, the duration of the RM 

in group II was ≥ 16 minutes during which significant 

tachycardia as well as hypoventilation occurred, 

however, these effects were rapidly reversed 30 min 

after RM (Table 5). During RM in group II, 6 out of 

12 patients (50%) had hypotension and 10 out of 12 

(83.3%) had hypoventilation. Hypotension and 

hypoventilation were not reported in any patient of 

group I. this difference was highly significant (Table 6). 

Three patients (25%) had comparable 

recruitment related barotraumas in each group (Table 

6). Using stepwise PEEP recruitment above 25 cm 

H2O was associated with significant increase in the 

number of patients who developed hypotension and 

barotraumas in group II patients (Table 7).  

Significantly more number of patients were 

successfully recruited by stepwise PEEP RM (10 out 

of 12) in comparison to sustained lung inflation RM 

(5 out of 12). Comparable survival rate was found in 

both groups (Table 8). 

Comparing patient outcome in relation to the 

success of recruitment denoted that 4 out of the 5 

patients who responded successfully to the RM in 

group I (80%) survived, while all the 7 patients who 

failed to respond (100%) died, showing a significant 

difference (P=0.010). In group II, 8 out of 10 patients 

who responded successfully to recruitment (80%) 

 

4. Discussion 

The goal of using unproven therapies for severe 

ARDS are to sustain life, minimize additional lung 

injury, and avoid placing the patient at excess risk for 

other non-pulmonary complications [19]. Several 

studies recommend the adjunction of RMs to 

mechanical ventilation to limit alveolar derecruitment 

induced by low VT [20-22]. When PEEP applied at 

appropriate levels, it can prevent de-recruitment of 

the alveolar units previously recruited during the 

inspiratory phase [23]. However, as demonstrated in 

many studies, increasing levels of PEEP, at a fixed 

tidal volume, increased levels of end-inspiratory 

pressure and end-inspiratory volume. In this way, 

stepwise increases in PEEP levels can be used as a 

means of alveolar recruitment [24-26]. Single or 

repeated recruitment maneuvers can result in a 

statistically significant improvement in oxygenation. 

Adverse hemodynamic effects and/or barotraumas 

were reported in various studies. [16,17,27]. 

 

 

 

 

 

 

 

              Part 1                                 part 2 

Time interval = 2 min 

Figure 1. Steps of recruitment and selection of the 

optimal PEEP. 

In the present study, we used the alveolar 

collapsing pressure rather than lower inflection point 

(LIP) to determine the optimum PEEP in group II. It 

was originally believed that LIP represented the 

opening up of the majority of collapsed alveoli. It is 

now understood that alveoli open continually along 

the entire slope of the curve. Evaluation of LIP is 

subjected to considerable variations among observers. 

Also, LIP cannot be identified in some patients. 

[25,26,28,29]. Moreover several studies using 

computed tomography (CT) have suggested that the 

right level of PEEP should be selected according to 

the specific lung morphology of each individual 

patient [30-33]. 

In agreement with our results, Rimensberger et 

al. [15] and Grasso et al. [34] reported that sustained 

lung inflation RM produced a significant mean 

increase of the hypoxic index of 63.9 ± 37.4 and 72.8 

± 41.5, an increase of Cs by 1.9 ± 8.2 and 3.6 ± 6.00 

ml/ cmH2O and a 62.5% and a 66.6% improvement of 

radiological infiltration, respectively. Similarly, 

Povoa et al. [16] and Borges et al. [17] reported that 

stepwise PEEP RM induced a significant mean 

increase of hypoxic index of 136.9 ± 16.8 and 142.6 ± 

29.2, an increase of Cs of 10.1 ± 1.3   and 12.5 ± 0.9 

mL/cmH2O and 100% and 92.3% improvement of the 

radiological infiltrations, respectively.   

The difference between both groups in this study 

could be explained by the long duration of high PEEP 
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therapy used during stepwise PEEP elevation as well 

as the use of the proper level of maintenance PEEP 

which was determined according to the alveolar 

collapsing pressure (14.10 ± 2.02 cmH2O in group II 

versus 10.2 ± 0.45 cmH2O in group I).  

Significant but transient hypoventilation 

occurred in group II during stepwise PEEP RM, it 

returned to baseline 30 min after the maneuver. This 

is in agreement with other studies [17,18]. This 

transient hypoventilation was the result of the 

prolonged (16 - 35 min) and significantly low minute 

volumes delivered to the patients because of the low 

set frequency (10-15 cpm).  

  During RM, almost all patients of group II 

showed significant degree of tachycardia. All patients 

required a recruiting PEEP of more than 25 cmH2O 

showed hypotension while only one among those 

were recruited at a PEEP of 25 cmH2O had 

hypotension. Tachycardia can be explained as a 

response to hypotension and/or hypoventilation. 

Hypoventilation produces tachycardia through 

stimulation of sympathetic nervous system and 

catecholamine release [35]. In agreement, Borges et 

al. [17] observed comparable transient hemodynamic 

effects without major clinical consequences during 

stepwise PEEP elevation. They observed hypotension 

in cases recruited by PEEP of  <30 cmH2O and 

tachycardia was documented in all cases.  

In the present study, sustained lung inflation 

used in group I caused no hypoventilation and nearly 

no effect on hemodynamic most probably due to the 

very short duration of RM.  The same was reported 

by others studies [15, 34]. In contrast, Constantin et 

al. [12] compared RM using CPAP of 40 cm H2O for 

40 seconds versus extended sigh (eSigh) consisted of 

increasing PEEP 10 cm H2O above the LIP for 15 

min during volume-controlled ventilation. The only 

significant hemodynamic change was a decrease in 

mean arterial pressure during CPAP in non-

responders from 86 ± 12 to 70 ± 16 mm Hg (P = 

0.0081), the decrease in blood pressure during eSigh 

was not significant.  However, later on Constantin et 

al. [5] reported a transient decrease in blood pressure 

only in one out of 20 patients had recruitment by 

CPAP of 40 cmH2O for 30 sec. This was partly 

explained by the fluid challenge administered before 

intubation and RM.  

Following recruitment, three patients in each 

group of the present study (25%), developed 

barotrauma. Accordingly, the stepwise elevation of 

PEEP did not increase the risk of barotrauma 

compared to sustained lung inflation despite using 

high levels of PEEP over a long period of time (16-35 

minutes). It is important to note that patients 

developed barotrauma in group II were 3 out of the 5 

patients required a recruiting PEEP of > 25 cmH2O. 

So, the risk of barotrauma could be related to the 

level of applied PEEP. 

Grasso et al. [34] studied sustained lung 

inflation (CPAP 40 cm/ H2O) and reported 18.5% risk 

of barotrauma in the form of subcutaneous 

emphysema (11.1%) and pneumomediastinum 

(7.4%). Additionally, Borges et al.[17] studied 

stepwise PEEP elevation and reported 19.2% risk of 

barotrauma in the form of subcutaneous emphysema 

(11.5%) and pneumothorax (7.7%). Conversely, 

Rimensberger et al. [15] who studied sustained lung 

inflation using a PEEP level of 30 cmH2O have reported 

no barotrauma. In addition, Povoa et al. [16] who 

studied stepwise PEEP elevation with recruiting PEEP 

of 25 to 45 cmH2O have showed no barotraumas 

directly related to RM. However, in these studies, 

recruitment was performed while putting patients in the 

prone position which has a protective effect against 

barotraumas [36].      

In the present study, stepwise elevation of PEEP 

showed a significantly higher success (83.3%) than 

did the sustained lung inflation (41.7%). Concurring, 

Rimensberger et al. [15] and Grasso et al. [34] 

studied sustained lung inflation and reported a 

success rate of 62.5% and 66.6%, respectively. While 

Povoa et al. [16] and Borges et al. [17] who studied 

stepwise elevation of PEEP reported 100% and 

92.3% success rate, respectively.  Conversely, 

Richards et al. [37] and Halbertsma et al. [38] studied 

sustained lung inflation and reported 80% and 86.7% 

success rate respectively. However, they used a fixed 

maintenance PEEP of 15 cmH2O. 

All patients with failure of recruitment  in both 

groups died and most of the successful cases have 

survived till weaning from mechanical ventilation and 

discharge out the ICU. This denotes that recruitment 

can improve prognosis of patients with ARDS. 

 

Conclusion:  

Proper lung recruitment can improve the 

outcome of patients with ARDS. Stepwise elevation 

of PEEP with determination of the optimal PEEP 

according to the alveolar collapsing pressure is more 

effective and has a higher success rate than sustained 

lung inflation and risk of barotrauma is similar in 

both maneuvers. Reversible non- harmful short lived 

hypoventilation and hypotension are likely to occur 

with stepwise elevation of PEEP. 

Limitation of the study: 

 Small number of patients included 

 Patients were randomized one by one into both 

groups without a proper method of 

randomization, however, both groups were 

comparable at time of inclusion,  
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Table 1. Characteristics of patients in both groups at time of inclusion

  
Table 2. Values of hypoxic index and static compliance before and thirty minutes after 1st maneuver. Then before, thirty 

minutes and six hours after the 2nd maneuver in patients of group I.  

  First RM Second RM Friedman 

test 

P 

Before After  30 

min. 

After 6 

hours 

Before After  30 

min. 

After 6 

hours 

Hypoxic 

index 

Range 75-130 80-250 71-210 78-345 69-334  

11.60 

 

0.021* 

Mean 109.08 153.42 121.25 183.67 162.58 

± SD 17.54 60.76 45.27 111.03 94.33 

Static 

compliance 

(ml/cm 

H2O) 

Range 11-30 12-31 10-33 9-36 7-40  

1.87 

 

0.725 

Mean 21.08 21.50  21.66 22.58 23.08 

± SD 6.50 6.80 7.80 10.04 13.6 

 

 

Table 3. Values of hypoxic index and static compliance before, during, and thirty minutes and six hours after the 

recruitment maneuver in patients of group II. 

 

 

 

 

 

 

 

 

 

 

 

 Group I     n= 12 Group II      n= 12 P 

Age (years): range 

(mean ± SD)  

18- 49 

29.58 ± 11.05 

18- 50 

31.50 ± 11.14 

0.563 

Gender : number (%) 

Male 

Female 

 

6 (50.0 %) 

6 (50.0 %) 

 

7 (58.3 %) 

5 (41.7 %) 

 

0.682 

Aetiology: number (%) 
Pulmonary ARDS 

Extrapulmonary ARDS 

 
5 (41.7 %) 

7 (58.3 %) 

 
6 (50.0 %) 

6 (50.0 %) 

 
 

0.682 

Lung injury Score: range  

mean + SD 

2.75- 3.750 

3.13  ± 0.41 

2.75- 4 

3.13  ± 0.43 

 

0.976 

Hypoxic index: range  

mean + SD 

75- 130 

109.08   ± 17.54 

75- 140 

111.83   ± 21.65 

 

0.583 

Static compliance: (mL/cm H2O): range  

mean + SD 

11- 30 

21.08 ± 6.5 

13- 51 

21.67 ± 5.8 

 

0.931 

PEEP: (cm H2O): range  

mean + SD 

9- 15 

11.33 ± 2.23 

9- 15 

11.58 ± 2.43 

 

0.906 

Chest X-ray quadrants: number (%)   

2 quadrants                                                                                                      

3 quadrants                               
4 quadrants  

 

1 (8.3 %) 

10 (83.3 %) 
1 (8.3 %) 

 

0.0 

11 (91.7 %) 
1 (8.3 %) 

Fisher's 

Exact P 

1.000 

Pneumothorax on presentation: number (%) 

Unilateral 
Bilateral 

 

4 (33.3 %) 
1 (8.3 %) 

 

2 (16.7 %) 
2 (16.7 %) 

Fisher's 

Exact P 
1.000 

  Before During After 30 min After 6 hrs Friedman  P 

Hypoxic 

index 
Range 75-140 160-310 73-310 60-300  

20.58      

  

0.000 * 
Mean 111.83 268.58 249.25 239.58 

±  SD 21.65 48.11 80.41 84.38 

Static 

compliance 

(ml/cm 
H2O) 

Range 13-31 12-37 12-36 10-41  

16.67 

 

0.005 * 
Mean 21.67 29.6 27.08 31.00 

± SD 5.80 7.90 6.74 9.98 
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Table 4. Mean values (mean ± SD) and the mean change of hypoxic index, static compliance and lung injury score before 

and six hours after the end of recruitment in both groups 

Z = Mann-Whitney test       * P < 0.05 (Significant)                        a= before and after 24 hours of recruitment 

 

 

 

Table 5. Values of systolic and diastolic blood pressures (mmHg), heart rate (bpm) and PaCO2 (mmHg) before, during and 

30 minutes after RM in group II patients.  

 

Friedman test P After 30 min During Before   

0.93 0.62 90-125 80-140 100-140 Range SBP 

(mmHg) 
113.33± 9.61 103.75± 25.06 111.67± 11.93 Mean ±  SD 

0.61 0.73 60-80 40-90 60-90 Range DBP 

(mmHg) 
74.58± 6.56 65.75± 20.48 72.08± 10.76 Mean ±    SD 

20.67 0.00  * 88-115 106-140 90-120 Range HR 

(bpm) 
101.83± 7.87 125.17± 11.52 105.25± 9.30 Mean ±    SD 

28.3 0.000* 37.0-50.0 44.3-67.0 35.0-43.1 Range PaCO2 

(mmHg) 
41.83±4.37 53.36±7.70 39.39± 2.70 Mean ±    SD 

SBP= systolic blood pressures; DBP = diastolic blood pressures; HR = heart rate. 
 

 

 

Table 6. Incidence of recruitment related barotraumas, hypoventilation and hypotension in both groups 

 

 

 Group I Group II Fisher's 

Exact P N % n % 

Barotrauma: Absent 

Emphysema 

Pneumomediastinum. 

Pneumothorax 

9 

2 

- 

1 

75.0 

16.7 

0.0 

8.3 

9 

2 

1 

- 

75.0 

16.7 

8.3 

0.0 

1.000 

Hypoventilation: No 

Yes 

12 

- 

100.0 

0.0 

2 

10 

16.7 

83.3 
0.000* 

Hypotension: No 

Yes 

12 

- 

100.0 

0.0 

6 

6 

50.0 

50.0 
0.014* 

  Before recruitment End of recruitment Change 

 

Hypoxic 

index 

Group I Mean ±  SD 109.08±17.54 162.58±94.33 53.5±82.61 

Group II Mean ±  SD 111.83±21.65 239.58±84.38 127.75±68.61 

 Z 0.46 2.03 2.51 

P 0.644 0.043* 0.012* 

 

Static 

compliance 

(ml/cm H2O) 

Group I Mean ± SD 21.08±6.50 23.17±13.06 2.00±7.10 

Group II Mean ± SD 21.67±5.80 31.00±9.98 9.33±5.88 

 Z 0.09 0.96 2.70 

P 0.931 0.340 0.007٭ 

 

Lung Injury 

Score a 

Group I Mean ± SD 3.13± 0.41 2.71± 1.18 0.42± 1.93 

Group II Mean ± SD 3.13± 0.43 2.08± 0.60 1.05± 0.71 

 Z 0.03 0.10 2.63 

P 0.976 0.045* 0.012* 
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Table 7. Relationship between the recruiting PEEP level and incidence of complications in group II. 

 

 25 cmH2O (n=7) >25cmH2O (n=5) Fisher’s 

exact P N % N % 

Barotraumas No 7 100 2 40  

0.045* Yes 0 0 3 60 

Hypoventilation No 2 28.6 0 0  

0.470 Yes 5 71.4 5 100 

Hypotension No 6 85.7 0 0  

0.015* Yes 1 14.3 5 100 

 

Table 8.  Rates of success and Outcome of patients of the two groups of patients 
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