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Objectives: To evaluate the survival rate and factors affecting the outcome of pediatric patients 
treated with high-frequency oscillatory ventilation (HFOV) for diffuse alveolar disease (DAD) com­
patible with acute respiratory distress syndrome (ARDS). 

Method : A cohort study was conducted at the pediatric intensive care unit of Queen Siritkit 
National Institute of Child Health from 1" January 1999 to 31" December 2001. Children who suffered 
from DAD compatible with ARDS were enrolled. Inclusion criteria were Pa0/Fi0

2 
< 200 and oxygena­

tion index (01) > 10. High-frequency oscillatory ventilator (3100A Sensor Medics Corp, Yorba Linda, 

Calif) was used applying high volume strategy of treatment. Patients were weaned to conventional 
ventilation (CV) once clinical improvement occurred. Demographic data, duration of CV mode- before 
changing to HFOV, duration of HFOV, ventilator parameters and gas exchange variables from begin­
ning and during the course of HFOV were recorded, so patient data could be compared between survi­
ving and non-surviving groups. 

Results: A total of 21 children were enrolled during the 3 year period. There were 4 patients 
with simultaneous air leak syndrome and a total of 10 male patients. The average age was 3.58 ± 3.9 
years. There were II surviving patients (52.4% ). Data of ventilator parameters and gas exchange vari­
ables after changing to HFOV for 4-6 hours for the two groups, Fi0

2 
was higher (0.99 ± 0.32 vs 0.84 ± 

0.18; p = 0.02) and alveolar arterial oxygen gradient [P(A-a)0
2

] was lower (448.5 ± 140.8 vs 562.7 ± 
99.9 mmHg; p = 0.047) in the surviving group than in the non-surviving group. Concerning mean 
airway pressure (Paw), oxygenation index (01), P(A-a)0

2 
and Pa0/Fi0

2 
at initiation and during the 

course of HFOV with comparison of the surviving and non-surviving groups: Paw and 01 decreased 
in the surviving group and was significantly different at 36 and 24 hours respectively. P(A-a)0

2 
was 

statistically significantly lower at 6 hours after HFOV initiation in the surviving group. Pa0/Fi0
2 

was 
statistically significantly increased at 24 hours in the surviving group. 

Conclusion : Implement of HFOV is useful in patients with DAD, ARDS and air leak syn­
drome from the initial phase of illness which fulfill criteria for decreasing ventilator induced lung injury 
and thus decrease the mortality rate from ARDS. Predisposing survival factor showing statistically 
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significant differences was lower Paw during CV before changing to HFOV, lower Paw at 36 hours, 
lower 01 at 24 hours, lower P(A-a)0

2 
at 6 hours and higher Pa0/Fi0

2 
at 24 hours. These parameters 

are good indicators for the prognosis of ARDS for patients responding or not responding to HFOV. 
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High-frequency ventilation (HFV) was intro­
duced for pediatric respiratory failure in 1960. The 
US-FDA approved this rescue therapy in 1980. In 
Thailand, HFV has been used for ten years. HFV is 
divided into 4 types( 1 ,2): high-frequency positive pres­
sure ventilation (HFPPV), high-frequency jet ventila­
tion (HFJV), high-frequency flow interruption (HFFI) 
and high-frequency oscillation (HFO). The function of 
HFO is the displacement of the diaphragm or piston 
for the oscillating pressure. Mean airway pressure 
(Paw) can be set for the background oscillating pres­
sure. The tidal volume (VT) is 1-3 ml/kg which is less 
than the dead space volume. The oxygenation depends 
on Fi02 and Paw. The ventilation depends on fresh 
gas flow and amplitude (magnitude of pressure oscilla­
tion) but reverses with frequency. The common instru­
ment models for HFO are 3100 A (Sensor Medics 
Corp., Yorba Linda, Calif), SLE 2000 HFO (SLE 
LirnitBd, Survey, UK) and Humming II (Senko Medi­
ca •• nstruments mfg Co, Tokyo, Japan). The major 
problem of patients with diffuse alveolar disease is 
ventilator induced lung injury. High VT is an impor­
tant cause of lung injury(3). Change in lung volume 
is more important than change in airway pressure as 
a predisposing factor in lung injury. Now, the term 
volutrauma is used instead of barotrauma(4,5). HFV 
is used for the problem of ventilator induced lung 
injury. The mechanism of HFV(6) is a high Paw, a 
high volume strategy to recruit alveoli in the low 
compliance lung in order to improve gas exchange. A 

low VT, less than the dead space volume (VD) in HFV, 
will decrease volutrauma but is decompensated by 
high frequency. The benefits of HFV are decrease of 
pressure swings to reduce barotrauma and change in 
flow patterns to improve ventilation-perfusion match­
ing. Gas exchange mechanisms in HFov(7,8) are 
convection, molecular diffusion, asymmetric airway 
velocity profile, pendulluft and cardiogenic oscilla­
tion. 

Objectives 
A cohort study was carried out to evaluate 

the survival rate and factors affecting the outcome 
of pediatric patients treated with HFOV for diffuse 
alveolar disease (DAD) compatible with acute respi­
ratory distress syndrome (ARDS) according to cri­
teria of the American-European Consensus(9) in 1994. 

SUBJECTS AND METHOD 
Subjects were pediatric patients under 15 

years of age with DAD and acute respiratory failure 
compatible with ARDS(9) who had Pa02/Fi02 less 
than 200 and an oxygenation index(OI) more than 10. 
Oxygenation index was calculated from the formula 
01 = (Fi02 x Paw)!Pa02 x 100. All patients were 
admitted to the pediatric intensive care unit (PICU) 
of Queen Sirikit National Institute of Child Health 
(QSNICH) in the 3 year study period between 1 
January 1999 and 31 December 2001. Model3100 A 
(Sensor Medics Corp, Yorba Linda, Calif) was used 
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for high-frequency oscillatory ventilation. Initial venti­
lator settings were:(10,11) 

1) Fi02 1.0, 2) Frequency 5-15 Hz, 3) In­
spiratory time (Ti) 33 per cent, 4) Paw 4-8 cmH20 
above CV mode, 5) Bias gas flow;;::: 18 1/m, 6) Pres­
sure amplitude (M>) adjusted until visible vibration of 
the chest wall or a PaC02 between 45-55 mmHg. 

After changing to HFOV, the supportive 
treatment was the same as before. Patients could be 
sedated or paralysed by midazolam and vecuronium. 
If after initial settings, the patients still had persistent 
hypoxemia but the cardiac function was normal and 
the chest X-ray didn't show hyperinflation, the venti­
lator settings were changed by increasing Paw until 
the oxygen saturation was more than 90 per cent, then 
Fi02 was slowly decreased to less than 0.6. Paw was 
not increased to the point that the chest X-ray showed 
hyperinflation. If Paw was increased to 45 em H2o 
and Fi02 1.0 but the oxygen saturation was still less 
than 90 per cent, the patient was considered not res­
ponding to HFOV. 

Pressure amplitude was adjusted until there 
was visible vibration of the chest wall and the level of 
PaC02 was between 45-55 mmHg with a pH> 7.25. 
If L'lP was already high, and PaC02 was still high, 
ventilator adjustments were made by decreasing fre­
quency down to 3 Hz because low frequency can 
increase piston displacement thus increasing VT Air­
leak syndrome usually occurs from high pressure 
settings in the CV mode. In this condition when one 
switches to HFOV, initial Paw can be set equal to the 
level in the CV mode or the lowest level to maintain 
optimum lung volume. Fi02 can be increased and 
adjust to accepted value of oxygen saturation of 85 per 
cent. 

After clinical improvement, weaning was 
done02) by decreasing Paw to prevent lung over­
distension which could cause barotrauma and hemo­
dynamic disturbance. Paw was decreased by 1-2 em 
H20 each time by monitoring oxygen saturation and 
the chest X -ray. From blood gas, if the level of Paco2 
decreased, L'lP was reduced without adjusting the fre­
quency. When the setting was decreased to Paw::; 15 
em H20, Fi02::; 0.4, chest X-ray improvement and 
no air leak syndrome, then the patients were switched 
to CV mode. The setting in CV mode was Paw::; 15 
em H20, Fi02 ::; 0.4, IMV rate ::; 30 times/minute 
and PIP::; 35 em H20 with oxygen saturation;;::: 90 per 
cent. 
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Demographic data, duration of CV mode 
before changing to HFOV, duration ofHFOV, venti­
lator parameters and gas exchange variables from the 
beginning of HFOV and then at 6, 12, 24, 36, 48, 60 
and 72 hours were recorded, so patient data could be 
compared between the surviving and non-surviving 
groups. 

Statistical analysis 
Fisher's exact test was used for categorized 

data and student t-test for continuous variables. 

RESULTS 
A total of 21 patients suffering from DAD 

with acute respiratory failure compatible with ARDS 
were enrolled during the 3 year study from 1 January 
1999 to 31 December 2001. There were 4 patients 
(19%) with air leak syndrome. There were 10 males 
(47.6%) and the average age was (X± SD) 3.58 ± 
3.9 years. There were 11 surviving patients (52.4% ). 
Table 1 shows the demographic data comparing the 
surviving and non-surviving groups. In the surviving 
group, there were 7 males compared with 3 in the non­
surviving group; no statistical difference was found 
between the two groups. Young infants have small 
lung volume and are prone to respiratory failure. 
There was 1 surviving and 4 non-surviving infants 
with small lung volume; no statistical difference was 
found. Two patients in the surviving and non-survi­
ving groups had normal nutritional status; no statis­
tical difference was noted. There were a totai of 10 
immunocompromised hosts due to leukemia, lym­
phoma, neuroblastoma and AIDS; 6 were in the survi­
ving and 4 in the non-surviving groups; no statistical 
difference was found. 

Table 2 shows the duration of CV and HFOV 
in the two groups. Duration of CV before changing to 
HFOV in the surviving group was 73.3 ± 70.5 hours 
and in the non-surviving group it was 93.1 ± 79.7 
hours; no statistical difference was found. Duration 
of HFOV in the surviving group was 213.5 ± 160.4 
hours and in the non-surviving group it was 116.6 ± 
59.2 hours; no statistical difference was found. 

Table 3 compares data of ventilator para­
meters and gas exchange variables in CV before chang­
ing to HFOV in the two groups. Mean airway pressure 
was statistically significantly higher (p = 0.02) in the 
non-surviving group (17.6 ± 2.9 em H20) than in the 
surviving group (14.9 ± 1.7 em H20). There was no 
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Table 1. Demographic data of ARDS patients comparing the surviving (n = 11) and non· 
surviving groups (n = 10) showing number and per cent of patients. 

Surviving % Non-surviving % P-value 

Sex 
Male 7 63.6 3 30 0.2 

Female 4 36.4 7 70 
Age (yr) 

<1 1 9.1 4 40 0.12* 

1-5 6 54.5 6 60 
6-10 1 9.1 
11-15 3 27.3 

Nutritional status 
Normal 2 18.2 2 20 0.46** 
I o malnutrition 6 54.5 7 40 
2° malnutrition 3 27.3 2 20 
3° malnutrition 2 20 

Immunological status 
Immunocompetent 5 45.5 6 60 0.41 
Immunocompromised 6 54.5 4 40 

* Comparison of groups less than I year and more than 1 year 
**Comparison of those with normal nutritional status and malnutrition 

Table 2. Comparison of duration of CV and HFOV between the surviving (n = 11) and 
non-surviving groups (n = 10). 

Surviving Non-surviving 

Duration of CV before changing to HFOV (h) 
Duration of HFOV (h) 

73.3 ± 70.5 
213.5 ± 160.4 

93.1 ± 79.7 
116.6 ± 59.2 

Table 3. Comparing ventilator parameters and gas exchange variables 
during CV before changing to HFOV between the surviving 
(n = 11) and non-surviving groups (n = 10). 

Surviving Non-surviving 

Fi02 0.95 ±0.85 0.95±0.1 
Pa02 (mmHg) 64.2 ± 16.7 66.2±20.2 
PaC02 (mmHg) 38.1 ± 9.6 48.4 ± 19.0 
Pa02/Fi02 67.9 ± 17.0 70.5 ± 23.8 
P(A-a)02 (mmHg) 562.2 ± 65.2 554,1 ± 76.0 
OI 23.0 ± 5.7 27.4 ± 9.1 
PIP(cm H20) 26.1 ± 3.4 28.6±4.4 
Paw (cmH20) 14.9 ± 1.7 17.6±2.9 

P(A-a)O = alveolar arterial oxygen gradiant, OI = oxygenation index, 
PIP = peak inspiratory pressure, Paw = mean airway pressure 
* Statistically significant difference 

P- value 

0.91 
0.81 
0.13 
0.78 
0.80 
0.21 
0.17 
0.02* 

P-value 

0.56 
0.10 

S621 

statistically significant difference in other data. Table 
4 compares the data of ventilator parameters and gas 
exchange variables after changing to HFOV for 4-6 
hours for the two groups. Fi02 was higher (0.99 ± 0.32 

vs 0.84 ± 0.18; p = 0.02) and alveolar arterial oxygen 
gradient [P(A-a)02l lower (448.5 ± 140.8 vs 562.7 ± 
99.9 mmHg; p = 0.047) in the surviving group than 
in the non-surviving group. 
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Table 4. Comparing ventilator parameters and gas exchange variables 
after changing to HFOV for 4-6 hours between the surviving (n = 
11) and non-surviving groups (n = 10). 

Surviving Non-surviving p· value 

Fi02 0.99 ±0.32 0.84 ± 0.18 0.02* 
Pa02 (mmHg) 83.1 ± 29.9 96.8± 39.5 0.38 
PaC02 (mmHg) 34.3 ± 14.5 41.4 ± 11.4 0.4 

Pa02/Fi02 84.8±34.4 124.9 ± 71.2 0.12 
P(A-a)02 (mmHg) 448.5 ± 140.8 562.7 ± 99.9 0.047* 

OI 28.2 ± 12.1 23.3 ± 12.8 0.38 
Paw (cmH20) 21.4 ± 2.6 22.2±2.7 0.5 
Frequency (HZ) 7.0±0.8 7.1 ± 1.9 0.88 
Amplitude (~P) 51.2 ± 8.5 55.4 ± 8.3 0.27 

* Statistically significant difference 

25 em HD 
L 

--- ~----...-...-~ =><-.--
20 ----- .... ----------., 

::: 15 
~ 

Q.. 
-+- non-surviving 

10 -surviving 

5 

0 I I I I I I 

0 6 12 24 36 48 60 72 hour 

Fig. 1. Shows Paw and duration of HFOV in both groups. 

Fig. 1-4 show mean airway pressure (Paw), 

oxygenation index (01), alveolar arterial oxygen gra­

dient [P(A-a)02l and Pa02/Fi02 at initiation ofHFOV 
and then at 6, 12, 24, 36, 48, 60 and 72 hours with 
comparison of the surviving and non-surviving groups. 

Fig. 1 compares Paw which was not different initially. 
As time passed, Paw decreased in the surviving group 
and was significantly different at 36 hours (p = 0.038). 
At that time, the average Paw in the surviving group 

was 18.8 ± 4.7 em H20 and 23.1 ± 4.4 em H20 in 
the non-surviving group. Fig. 2 compares OI which 
initially showed no difference. As time passed, OI 

decreased in the surviving group and was signifi­

cantly different at 24 hours (p = 0.012). At that time, 
the average 01 of the surviving group was 15.5 ± 10.9 
and 30.2 ± 13.5 in the non-surviving group. Fig. 3 
compares P(A-a)02 between the two groups. Initially, 

P(A-a)02 of the surviving group was lower than in 
the non-surviving group and then statistically signifi­

cantly lower at 6 hours (p = 0.047). At that time, the 
average P(A-a)02 of the surviving group was 448.5 ± 
140.8 and 562.7 ± 99.9 in the non-surviving group. 
Fig. 4 compares Pa02/Fi02 between the two groups. 
Initially Pa021Fi02 of the surviving group was higher 
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Fig. 2. Shows 01 and duration of HFOV in both groups. 
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Fig. 3. Shows P(A-a)02 and duration of HFOV in both groups. 

than in the non-survival group and then statistically 
significantly higher at 24 hours (p = 0.023). At that 
time, the average Pa021Fi02 of the surviving group 
was 191.2 ± 127.1 and 86.2 ± 38.8 in the non-survi­
ving group. 

DISCUSSION 
High frequency oscillatory ventilation has 

been used in infants since 1989. The HIFI study group 
(13) reported the results of HFOV in 673 newborn 
infants with respiratory distress syndrome (RDS). They 
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Fig. 4. Shows PaOz!Fi02 and duration of HFOV in both groups. 

found that HFOV could not reduce the incidence of 
bronchopulmonary dysplasia (BPD), but increased 
the incidence of pneumoperitonium, intraventricular 
hemorrhage and peri ventricular Ieukomalacia. In 1993, 
a multicenter study of HFOV in preterm infants with 
RDS was conducted in Japan04). It found benefits 
of HFOV in improving oxygenation while not in­
creasing complication of air leak syndrome, intraven­
tricular hemorrage or periventricular leukomalacia as 
compared to the CV group. Subsequent studies sup­
port the benefits of HFOV in decreasing air leak syn­
drome and BPD in RDS(14). Re-analysis of the HIFI 
study found that the level of Paw in the HFOV mode 
was equal to Paw in the CV mode04). In a following 
study, a high volume strategy was used to recruit the 
atelectatic alveoli and Paw was higher than the closing 
pressure04). The benefits of the high volume strategy 
are uniform lung expansion, improved pulmonary 
mechanics and gas exchange and prevention of lung 
injury05,16). In the present study, the authors also 
used a high volume strategy by setting the initial Paw 
level at 4-8 em H02 higher than in the CV mode. 

Table 1 shows the demographic data of survi­
ving and non-surviving patients. Sex, age, nutritional 
status and immunological status were not statisti­
cally different in these patients. Arnold et a1 in 2000 

(17), found that an immunocompromised host was a 
risk factor for death with an ODD ratio of 5.28 ( 1.52, 
18.33). Table 2 compares duration of CV and HFOV 
between groups. The duration of CV before changing 
to HFOV was not statistically different in the groups 
but the duration of HFOV in the non-surviving group 
(116.6 ± 59.2 hours) was shorter than in the surviving 
group (213.5 ± 160.4 hours). This is because almost 
all non-surviving patients died on HFOV before being 
switched back to CV. Of 12 patients that were switched 
back to CV, eleven patients survived and one patient 
died from sepsis. CV was used for a long period 
before changing to HFOV which could cause severe 
ventilator associated lung injury. In 1994, Arnold et al 
(11) found that patients treated with HFOV from the 
beginning had a 6 per cent mortality rate, and the group 
of patients started with CV and then switched to HFOV 
had a 42 per cent mortality rate. In 2000, Fedora et a! 
(18), found that patients switched to HFOV within 24 
hours had a 58.8 per cent mortality rate, but patients 
switched to HFOV after 24 hours had a 81.5 per cent 
mortality rate. 

Table 3 compares ventilator parameters and 
gas exchange variables during CV before changing to 
HFOV in the surviving and non-surviving groups. 
Ventilator parameters including Fi02 and PIP did not 
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show any statistical difference, but Paw in the non­
surviving group (17 .6 ± 2.9 em H20) was statistically 
significantly higher (p = 0.02) than in the surviving 
group (14.9 ± 1.7 em H20). High Paw meant a high 
ventilator setting which predisposed to ventilator asso­
ciated lung injury. Gas exchange variables included 
Pa02, PaC02 and severity of respiratory failure indi­
ces, such as Pa02/Fi02, P(A-a)02 and 01 did not 
show any statistically significant differences. Table 4 
is similar to Table 3, but compares variables after 
changing to HFOV for 4-6 hours. Fi02 in the survi­
ving group (0.99 ± 0.32) was statistically significantly 
higher (p = 0.02) than in the non-surviving group 
(0.84 ± 0.18). Fi02 may have been decreased in non­
surviving group too fast. P(A-a)02 in the non-survi­
ving group (562.7 ± 99.9 mm H20) was statistically 
significantly higher (p = 0.047) than in the surviving 
group (448.5 ± 140.8 mm H20), which meant that the 
non-surviving group may have had a more severe 
pulmonary pathology. 

Fig. 1 shows Paw and duration of HFOV in 
both groups. In the surviving group, Paw decreased 
slowly with a statistically significant difference from 
the non-surviving group at 72 hours. Arnold et al01, 
17) also found that Paw gradually decreased when 
switched to HFOV with a statistically significant dif­
ference at 72 hours. Fig. 2 shows 01 and duration of 
HFOV in both groups. In the surviving group, 01 
decreased slowly showing a statistically significant 
difference from the non-surviving group at 24 hours. 
Arnold et al(l0,11,17) also found that 01 was statis­
tically significant decreased at 24 hours in surviving 
patients after they were switched to HFOV. Fig. 3 
shows P(A-a)02 and duration of HFOV in both groups. 
P(A-a)02 was statistically significantly lower at 6 
hours after HFOV initiation in the surviving group 
as compared to the non-surviving group. In 1993, 
Rosenberg et al09) also found a statistically signifi­
cantly decreased P(A-a)02 in the surviving group at 
24 hours after being switched to HFOV. Fig. 4 shows 

Pa02/Fi02 and duration of HFOV in both groups. The 
value of Pa02/Fi02 in the non-surviving group was 
not changed while on HFOV but was statistically 
significantly increased at 24 hours in the surviving 
group. In 1996, Sarnaik et al(20) also found that 
the surviving group had a statistically significantly 
increased Pa02/Fi02 after 6 hours of HFOV. Median 
Pa02/Fi02 increased from a baseline of 63 mmHg to 
71 mmHg 6 hours after beginning HFOV. 

SUMMARY 
Implementation ofHFOV is useful in patients 

with DAD, ARDS and air leak syndrome from the 
initial phase of illness due to its potential of decreasing 
ventilator induced lung injury and thus the morta­
lity rate from ARDS. The survival rate in the present 
study was 52.4 per cent. Factors in the present study 
including sex, age, nutritional status, immunological 
status, duration of CV before changing to HFOV, 
ventilator parameters such as : Fi02, PIP during CV 
before changing to HFOV and gas exchange variables 
included Pa02, PaC02, Pa02/Fi02, P(A-a)02 and 
01 during CV before changing to HFOV did not show 
statistically significant differences between the groups. 
Predisposing survival factors showing statistically 
significant differences were lower Paw during CV 
before changing to HFOV, lower Paw at 36 hours, 
lower 01 at 24 hours, lower P(A-a)02 at 6 hours and 
higher Pa02/Fi02 at 24 hours. These parameters are 
good indicators for prognosis of ARDS for patients 
responding or not responding to HFOV. In non-res­
ponsive patients, another management strategy can be 
employed. 
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N7ir-Tnt' fiV'n~urmfrm!, wv*, 

WUfi/7 fOT~ff't.lr;{ WV*, Ih:::]mf FWJ'IJ'J!ti, WV* 

ifli)th::ft'-afi : LvlDti'l::L~'lJU"l-1r~Yiiir.Jt'll1iDrn'l-rm~1LLt'l::D(;I'l1f1l'i'iiJI'I~'i\111ucJ1hmliirr¥hJ-lmUu diffuse alveolar 

disease (DAD) L'li'lhlnuml:: acute respiratory distress syndrome (ARDS) Ll'lriL1'1~iJ~'lllrJ'Y11rJL"l'lfill'll'1l1l-li'h~~ (high­

frequency oscillatory ventilation, HFOV) 

icm'lffn'l!t1 : JtiLLutmu'i-1muuLLuu cohort study 'lliJ4cJthmliin1u~ncJ1hr~rnl::'inq~ 'IJiJ4~muuff'IJrnw­

LiiimLli~'lf1~l-lm'l1'E'u 'l::rJ::Llt'l1rn'l?lm~1lk~LLI1i 1 l-ln'l11'1l-l 2542 ii~ 31 ri'ul11'1l-l 2544 cJulmliinrliirn'lmt~h~,.m"l 
"lln DAD YiL'li'1111i'numl:: ARDS 11'1t~iif'i1 PaO /FiO < 200 LLt'l:: oxygenation index (01) > 10 LI'1~D~'lflrl'111rih'lfili'IYiH 

2 2 

fiD high-frequency oscillatory ventilator (3100A Sensor Medics Corp, Yorba Linda, Calif) Ll'lrJH'I1~nrn'l'IJm high 

volume strategy L~DcJulrJ~iJ1f1l'l~'lfu"l::L tl~r~un~um1i'LI'1~iJ~'lllrJ'I11rJh'lfil\111'i'l'il-11'11 'li'm;Jmtl1 U'IJD~cJulrJ, 'i::rJ::L lt'll 

ffii'LI'1~iJ~'lflrl'111rih'lfill'll'i'i'll-11'11rliJ'lJLU~rJ'lJl-l1H HFOV, 'l::rJ::Llt'llffii' HFOV, 'li'Dl-lt'l ventilator parameters LLt'l:: gas 

exchange vanables l'f~LLI1iL~l-11i HFOV "l:: M-rum-iuuYin 1-iLLt'l::,j1l-J1Ltl1t~1JL Y\r~m::Wll~n~l-lYi'lDI'I~'i(;ILLt'l::n~l-IYiLilf!~'i(;l 
~"'m'lffn'l!t1 : iicJulr~YiL'li'T~ll-lrn'l?lmn1u'lll~'l::rJ::nt'l1 3 i'J ~lulu 21 'llrJ 1u~1uluilii 4 'llrJ Yliiul]m 

air leak syndrome 1ll-ll1i'lri LU'lJLWI'I'lflrJ 10 1'1'lJ iJlrjL'il~rJ 3.58 ± 3.9 i'J cJtllt~vl'liJ\11~'i(;l~1'lJl'lJ 11 1'1'U (52.4%) 'li'D);lt'l 

m~li1'1u ventilator parameters LLt'l:: gas exchange variables '11~~"l1mtl~fl'lJl-11Li' HFOV 111i'u1'lJ 4-6 odlLl-14L'lJ..f4 2 n~l-1 
wu-h1uni:il-lvl'lDI'I~'i(;liif'i1 FiO Yl~~n-l1 (0.99 + 0.32 vs 0.84 + 0.18; p = 0.02) LLt'l::f'il alveolar arterial oxygenation 

" 2 " - -

gradient [P(A-a)O) Yl~1n-l1 ( 448.5+ 140.8 vs 562.7 +99.9 l-ll-1 U'liJ'Yl; p = 0.047) L~mt11r~uLYit~unun~l-l'YlLilrJ~'i(;l 
L~mtl1rJ1JLYlri1Jf'i1 mean airway pressure (Paw), 01, P(A-a)O LLt'l:: PaO /FiO L'lJ'i::'l1l1~ffii HFOV 1u..f~ 2 ni:il-1 

2 2 2 ~ 

W1Jl1f'i1 Paw LL":: 01 t'll'lt'l~L'lJn~l-l.yl'iiJI'I~l(;liJ~14iium~·1~l]'Y114~i'i~Yl 36 LL":: 24 odlLl-l4ml-1~1~1J ~1'11i'tll'il PaO/ 

FiO 1uni:il-IYl'lDI'I~'i(;l~ln-lliJ~l4iitTr~~l~rum~~ii~Yl 6 odlLl-l~ LLt'l::\'11 PaO /FiO 1uni:il-lvl'lDI'I~'i(;l~~rr-.lliJ~l~i'1tTm~ll'iru 
2 " ... 2 2 .. " ... 

m~~ii~Yl 24 odl Tl-14 

ft1tl : rn'lti'LI'1~iJ~'lllrJmrih'lfil1'11'1lll-1~~4 (HFOV) 1ue]ulmliinvliirn'lmrlh~l-IL'I1t'll"lln DAD, ARDS LLt'l:: 

a1r leak syndrome ~~LL(;I1'lJ'l::rJ::LL'ln'IJiJ~L'i1'1L~iJi'1olimi4<ff "l::~ll-ll'lCl'lllrlt'll'lfnl:: ventilator induced lung injury LLt'l::t'l\11 

D\11'ilf1l'lLilt~~'i(;l U"l-1t~Yl~r.J"I1iDrn'i'iiJI'I~'i(;liJ~l~iitTr~~ll'il]'YI14~i'i~ ~Df'il'lliJ4 Paw Yl~ln-llL'lJ'lll4rn'l1iLI'1~D~'lllri­

mr~h'lfill'll'i'i'll-ll'll, f'i1 Paw ~1n-l1Yl 36 odlLl-l4, 1'11 01 Yl~1n-l1Yl 24 odlLl-l~. f'i1 P(A-a)O Yl~ln-l1Yl 6 odlLl-1~ LLt'l::f'i1 
2 

PaO /FiO y(~~n-l1Yl 24 odlhN'I1~4LU~rl'lJl-llH HFOV f'i111i14 1 L'l1i''hifLU'lJ~l<ff11'1Yi~ii4Wrlln'lrU'lliJ4cJUlrl ARDS Yi 
2 2 " " 

(;liJ1J~'lJiJ~I1iiJ HFOV 

fl1ft'1~'ll : acute respiratory distress syndrome, LI'1~D4'lllri'111rlh'lfill'll'1lll-l~~~ 
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