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Purpose: To describe the epidemiology of the acute respiratory
distress syndrome (ARDS) in a Brazilian ICU.

Methods: This prospective observational, non-interventional study,
included all consecutive patients with ARDS criteria [1] admitted in
the ICU of a Brazilian tertiary hospital, between January 1997 and
September 2001. Were collected in a prospective fashion the fol-
lowing variables: age, gender, APACHE Il score at ICU admission
and at ARDS diagnosis, cause of ARDS, presence of AIDS, cancer
and immunosuppression, occurrence of barotrauma, performance
of traqueostomy, mortality, duration of mechanical ventilation (MV),
length of stay (LOS) in ICU and in hospital. The lung injury score
(LIS) [2] was used to quantify the degree of pulmonary injury in the
first week of ARDS.

Results: There was 2182 patients (P) admitted in ICU during the
study period, of whom 141 (6.46%) had ARDS criteria. Seventy-six
(54%) were men, the mean age was 46+ 18 years, APACHE Il
1817 and 1917 at admission and at ARDS diagnosis, respec-
tively. Septic shock accounted for 42% (60P) of the ARDS
causes, sepsis 22% (31P), diffuse pulmonary infection
16% (23 P), aspiration pneumonia 11% (15P), non-septic shock
5% (7P) and others 4% (5P). Ten percent (14P) had AIDS,
30% (43P) cancer and 25% (36P) immunosuppression. All

Role of multiple organ dysfunction syndrome in ARDS mortality

patients were mechanically ventilated with Tidal Volume between
4 and 8ml/kg. Only 3.5% (5P) had barotrauma and 10% (14 P)
performed traqueostomy. Mortality rate was 79% in the ICU. The
patients required 12£10 days on MV, ranging from 1 to 55 days.
The LOS in ICU and hospital was 14+13 (1-69) days and
28+32 (1-325) days, respectively. There was a time delay of
3.7+ 4.5 days between admission in ICU and the onset of ARDS.
The Murray score (meantSD) was 3.2+0.4, 3+0.5, 3+0.5,
2.9+0.6, 2.8+0.7, 2.7+0.7 and 2.6% 0.8 in the first 7 days,
respectively.

Conclusions: ARDS in our hospital has a similar incidence of
reports in the USA and Europe. There was a higher mortality,
which could be explained by a high incidence of infection causes
of ARDS, mainly septic shock, and elevated combined occurrence
of AIDS, cancer and immunosuppression, along the degree of LIS.
The incidence of barotrauma was low, as a consequence of the
current mechanical ventilation strategies.
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Purpose: To correlate the occurrence and level of organ dysfunc-
tion in ARDS with mortality.

Methods: This cohort study includes all consecutive patients with
ARDS criteria [1] admitted in the ICU between January 1997 and Sep-
tember 2001. Were collected in a prospective fashion the following
variables: age, gender, APACHE Il score at the ARDS diagnosis, the
occurrence of organ dysfunction determined by the multiple organ dys-
function syndrome (MODS) [2] in the first week, and mortality in the
ICU. The occurrence of organ/system dysfunction was considered
with a MODS equal to or greater than 1 in any day. The levels 3 or 4 of
MODS were considered severe organ/system dysfunction. Statistical
analyses were done by Mann—Whitney and chi-square as indicated.

Results: There was 141 patients (P) with ARDS criteria and all
were included in the analysis. Seventy-six (54%) were men, the
mean age was 46+ 18 years and APACHE Il 19£7. Mortality rate
was 79%. In survivors (SV) and nonsurvivors (NSV) mean age was
35114 years and 4915 years (P<0.0001), and APACHEII
1615 and 20+ 7 (P<0.001), respectively. There was no differ-
ence about gender in mortality. In all groups, there was 4.3+ 1
organ dysfunction, with 10P (7%) with 2, 20P (14%) 3,
36 P (26%) 4, 69P (49%) 5, and 6P (4%) 6 organ/system dys-
function; mortality rate in these groups was, respectively: 50%,
60%, 819%, 87% and 100%. The number of organ/system dys-
function was in SV 3.7+ 1.1 and in NSV 4.5+0.9 (P<0.01). The
global MODS in the first week in SV and NSV was: 6+2.5 and
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8.8+3.1*;, 5.8+2.6 and 9+3.5%; 59+ 2.8 and 9+ 3.5%; 49+ 2.6
and 8.8+3.7*; 4.3+2.7 and 8.6+3.7%; 4.3+3.2 and 8.6+ 3.6%;
5.2+3.6 and 7.2+£3.7**, respectively (* P<0.0001; ** P=0.035).
Bivariate analysis of each organ of MODS in separate in the first
week vs mortality showed that renal dysfunction was present in
94 P (89%) and 12P (11%) (P<0.001) and haematological dys-
function in 96 P (86%) and 16 P (14%) (P<0.01), in NSV and SV.
Severe cardiovascular dysfunction was present in 79 P (85%) NSV
and in 14 (15%) SV (P<0.03). The other variables showed no sta-
tistical differences.

Conclusions: The occurrence, level and number of organ/systems
compromised in the first week after ARDS, estimated by the

22nd International Symposium on Intensive Care and Emergency Medicine

MODS, correlated with mortality in our patients. Cardiovascular,
renal and hematological dysfunctions were those more influents in
mortality; the determination of neurological dysfunction was diffi-
cult because patients were sedated for mechanical ventilation. In
our patients, mortality was affected by age and the severity of
organ dysfunction in the first week, estimated by the MODS.
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Instrument development to conduct a meta-analysis of mortality from ARDS

T Simpson, EF Bond

University of Washington School of Nursing, Biobehavioral Nursing & Health Systems Department, Box 357266, Seattle, WA 98195-7266,

USA

Recently, randomized clinical trials of ventilatory management
strategies indicate a reduction in mortality associated with acute
respiratory distress syndrome (ARDS). However, there is little
clarity as to whether mortality has changed over time to provide a
benchmark reference for measuring the effects of therapies and for
identifying factors that reduce mortality. In preparation to conduct a
comprehensive meta-analysis of mortality from ARDS, 14 search
terms for ARDS were identified to generate titles from published,
electronic, and unpublished sources. The co-investigators indepen-
dently reviewed a subset of titles (1996—2000) to select abstracts
about investigations of a therapy or pathophysiological mechanism
likely to yield information about mortality from ARDS.

Titles were excluded from further review if the report appeared to
be a single page; single case study; pediatric/neonatal or healthy
subject; review or meta-analysis; study sample with chronic respi-
ratory failure, idiopathic pneumonia syndrome, or pulmonary toxic-
ity; or a methods paper of instrument reliability for patients with
ARDS. Inter- and intra-rater agreements ranged between
98-100% across 5years of title reviews. The co-investigators
independently reviewed abstracts of acceptable titles to determine
the likelihood that the manuscript would contain useful mortality
data (inter-rater Kappa [corrected for chance agreement]=0.76;
intra-rater Kappa=0.86); clarity of distinct study group(s) with
ARDS (inter-rater Kappa=0.71; intra-rater Kappa=0.94); and
sample size of greater than one subject with ARDS (inter-rater
Kappa=0.78; intra-rater Kappa=0.79).

An instrument is being developed to assess the study quality and
outcomes of each manuscript. The purpose of assessing the
quality of the manuscript is to derive a total and variable-linked
score by which the manuscript can be assessed for the impact of
bias and precision on the meta-analysis. Four areas of the study’'s
quality include publication demographics, study methods, statisti-
cal analysis, and presentation of results. Publication demographics
include publication source, geographic location of the study, bio-
statistician involvement, and source of support for the study. Study
methods are assessed for the design, sampling methods, descrip-
tion of conditions, randomization and blinding strategies, and a
priori power analysis. Statistical analysis entails determining the
clarity of analysis, intention to treat, compliance, and monitoring of
adverse effects. Presentation of results is evaluated for the dura-
tion of enrollment, comparison of baseline characteristics and
prognostic variables, and post hoc power analysis.

Inter- and intra-rater agreement of study quality are in process of
being analyzed. An instrument to measure variables associated with
mortality is also being developed to include general variables (ARDS
definition, sample characteristics, groups compared [ARDS versus
non-ARDS]), mortality linked with risk groups (sepsis/nonsepsis,
direct/indirect risk), nominal/ordinal subject characteristics (gender,
ARDS stage, location and cause of death), and interval/ratio subject
characteristics (lung injury, illness severity). Instrument development
will provide a solid methodological foundation for conducting a meta-
analysis of the risks, treatment effects, and mortality associated with
ARDS, using clinical studies from 1967 to the most recent findings.

A novel technique of intra-abdominal pressure measurement: validation of two prototypes

MLNG Malbrain, M Léonard, D Delmarcelle
ICU, Ste-Elisabeth Hospital, 1180 Brussels, Belgium

Introduction: Intra-abdominal pressure (IAP) is an important para-
meter and prognostic indicator of the patient’s underlying physio-
logic status [1]. Correct IAP measurement therefore is crucial. The
gold standard measurement method via a bladder catheter first
described by Kron poses the risk for infection and needle-stick
injury and interferes with urinary output estimations [1]. Cheatham
and Safcsak reported a revision of Kron's technique limiting these
risks but still interfering with urinary output estimation [2]. All these
measurements also interfere with nursing time and cannot be done
without manipulation of the Foley catheter. A technique for measur-
ing IAP using the patient’s own urine as transmitting medium has
been described previously [1]. The aim of this study is to validate

IAP measurement via two prototypes (Holtech Medical, Kopen-
hagen, Denmark) using this technique. A 50 ml container fitted with
a bio-filter for venting is inserted between the Foley catheter and
the drainage bag. The container fills with urine during drainage;
when the container is elevated, the 50 ml urine flows back into the
patient’s bladder, and IAP can be read from the position of the
meniscus in the clear manometer tube between the container and
the Foley catheter. The first prototype consisted of a 50 ml plastic
bag with a bio-filter, inserted between the Foley catheter and the
urine collection bag; a major drawback was occasional blocking of
the bio-filter, leading to overestimation of IAP in some cases.
Another drawback was the occasional presence of air-bubbles in
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the manometer tube, producing multiple menisci leading to mis-
interpretation of IAP. In addition, the volume of urine flowing back
into the bladder was not well defined. Prototype 2 was adapted to
correct for the drawbacks of prototype 1, using a rigid 50 ml reser-
voir with a large bio-filter surface.

Methods: In total 60 paired measurements were performed in five
patients with prototype 1, and 119 paired measurements were per-
formed in seven patients with prototype 2. The IAP was calculated
using two different methods: the gold standard via an indwelling
bladder catheter using a pressure transducer (IAPves) and via the
prototypes using the patient's own urine as transmitting medium
(IAPproto1 and IAPproto2). The M/F ratio was 4/1, age 71.416.6,
MODScore 5.4+3.6, SOFA score 8.4%2.9, APACHE-Il score
22.6+4.8, SAPS-Il score 51.8+14.4 in the five prototype 1
patients and 4/3, 68.4+18.9, 593, 7£1.9, 16.6+5.2 and
43.4%£11.9 respectively in the seven prototype 2 patients. The
number of measurements in each patient was 12+ 2.7 for proto-
type 1 and 17 9.8 for prototype 2. Calculation of correlation was
done with the Prism GraphPad™ software (version 2.00,
31 October 1995), values are mean + SD.

Results: The values for IAP (mmHg) were 12.6£5.3 (IAPves)
versus 11.1+£3.7 (IAPproto1) and 10.113.6 (IAPves) versus
10.2+3.3 (IAPproto2). There was a good correlation between
IAPves and IAPprotol: IAPves=0.592 x|APproto1 + 3.666
(R2=0.71, P<0.0001), but the bias was considerable. The analy-
sis according to Bland and Altman showed that IAPproto1 consis-
tently underestimated IAPves with a mean difference or bias of
-1.512.9 (SD) mmHg (95% confidence interval —2.2 to —0.7); the
limits of agreement were —=7.3 to 4.4 mmHg (95% Cl -8.6 to —6
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for the LLA and 3.1 to 5.7 for the ULA), these intervals are large
and thus reflect poor agreement. The correlation was better
between IAPves and IAPproto2: IAPves=0.9 X |APproto2 + 1.17
(R2=0.96, P<0.0001). The analysis according to Bland and
Altman showed that IAPproto2 was almost identical to IAPves with
a mean difference or bias of 0.17 0.8 (SD) mmHg (95% CI 0.03
to 0.3); with small limits of agreement —1.4 to 1.7 mmHg (95% ClI
-1.6 to —1.1 for the LLA and 1.5 to 2 for the ULA), these small
intervals thus reflect good agreement. A drawback of prototype 2
was the appearance of urine leakage from the rigid 50ml
container’s bio-filter in 11 out of 13 devices after 16.7 £ 12.3 hours
caused by a technical problem during the assembly of the proto-

types.

Conclusions: We found a good correlation between all IAP mea-
surements using the gold standard and both prototypes.
Prototype 2 represents a major improvement in the quality and
reproducibility of the IAP measurement. With this non-invasive
technique using the patient’s own urine as transmitting medium
nursing time and cost can be significantly reduced. IAP measure-
ment can easily be done at each urine output estimation without
interference. The risk of infection and needle-stick injury is
reduced. The leakage problem of prototype 2 needs to be
corrected.
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An observational study on intraabdominal pressure in 125 critically ill patients

N Pouliart, L Huyghens
AZ-VUB, Laarbeeklaan 101, 1090 Brussels, Belgium

Elevated intraabdominal pressure and the abdominal compartment
syndrome seem to be the recent hype at critical care conferences.
The objective of this longitudinal, observational study is to docu-
ment epidemiologic data on intraabdominal pressure (IAP) in
patients admitted to a mixed medical and surgical intensive care
department (ICU) of an university hospital and to determine the
value of routine monitoring of IAP.

All adult patients admitted for an expected minimum stay of
48 hours in the ICU were included, provided that they needed an
indwelling urinary bladder catheter. Included patients were fol-
lowed until discharge from the ICU or until death, whichever came
first. Final outcome at hospital discharge was determined. The IAP
was measured in a non-invasive manner through the aspiration port
of a standard indwelling bladder catheter, in a modification of the
procedure as originally described by Kron et al. The IAP was mea-
sured twice daily until discharge from the ICU or until there was no
further need of a bladder catheter (i.e. a bladder catheter was not
left in place for the sole purpose of measuring IAP). Furthermore,
demographic, pathologic, and diagnostic data, as well as physio-
logic, hemodynamic, and biochemical parameters were recorded.
Several disease severity scores were calculated.

We present the results of the first 125 patients included. A total
of 1451 measurements were performed. Patients were stratified
into two groups depending on 30-day survival or outcome at dis-
charge from hospital. Forty-one patients (652 measurements) did
not survive. Mean IAP for this group was 8.9 (range -6 to 24, SD
4.5). We recorded 130 IAP-values over 12mmHg (20%) of
which seven IAP-values over 19mmHg (1%) in six patients.
Eighty-four patients (799 measurements) had a favourable
outcome. Mean IAP for this group was 7.6 (range —6 to 30, SD
4.6). We recorded 112 IAP-values over 12mmHg (14%) of
which 101AP-values over 19mmHg (1%) in five patients. The
two-tailed student’s t-test for the IAP between the two groups
was significant (P<0.0001). However, elevation of IAP-values
did not necessarily coincide with demise. We could not demon-
strate a linear correlation between IAP-values and values of other
parameters.

From our present data we can conclude that IAP is generally
higher in non-survivors than in survivors, but that survivors can have
elevated values of IAP. Routine monitoring of IAP in all patients
admitted to the ICU does not seem warranted.
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Relation between transdiaphragmatic pressure and oxygen consumption in patients with intestinal obstruction

RR Gubaidullin, AV Butrov

Medical Faculty of Russian Peoples’ Friendship University, Tsyurupy 16-1-168, 117418 Moscow, Russia

Background and goals: Dysfunction of the diaphragm generally
causes an additional load on other respiratory muscles [1]. It may
be expressed by the increased oxygen cost of breathing and
oxygen consumption (VO,) [2]. The increased abdominal pressure
in patients with an intestinal obstruction may cause the dysfunction
of the diaphragm.

Materials and methods: We studied the relation between VO,
and the end tidal transdiaphragmatic pressure (Pdig;) in 16
patients with the diagnosis of an intestinal obstruction. The investi-
gations were carried out after operation and before extubation. The
average age of the patients was 41+ 12. The same technique of
anesthesia was performed in all patients. The APACHE Il count
was 22+ 3. The device Capnomac Ultima™ measured VO,

Results: The relation between Pdiz; and VO, are submitted in the
Figure.

Conclusion: The patients with an intestinal obstruction demonstrate
the moderate linear correlation (r=0.63) between Pdiz; and VO,
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Effects of systemic inflammatory response syndrome on intraabdominal pressure and lung compliance

Y Tur, GM Koksal, C Sayilgan, H Oz

U Cerrahpasa Medical Faculty, Department of Anaesthesiology, 34303 Istanbul, Turkey

Introduction: In Systemic Inflammatory Response Syndrome
(SIRS) model in rabbits we aim to investigate the relationship
between increased intraabdominal pressure (IAP) and lung compli-
ance during mechanical ventilation.

Methods: Twenty-four New Zealand rabbits were randomly divided
into three groups (n=8). After sedation with intramuscularly keta-
mine (50 mg/kg): In group 1: Laparotomy and single cecum punc-
ture was done and, after insertion of an intraabdominal catheter,
the abdomen was closed. In group 2: Laparotomy was done and
after insertion of an intraabdominal catheter, the abdomen was
closed. In group 3: It was the control group. After sedation, nothing
was done.

In group 1 and 2, after 1 hour of abdomen closure and in group 3
after 1 hour of sedation, tracheostomy was performed and endo-
tracheal tube was inserted. The rabbits were curarized by

atracuriym (0.5 mg/kg, intramuscularly), and ventilated with PC
mode for 3 hours and the parameters of ventilation were FiO,=
1.0, PIP=18cmH,0, PEEP=5cmH,0, RR=80breaths/min.
Compliance and IAP values were recorded every 30 min. Data
were compared by Mann-Whitney U test. P<0.05 was consid-
ered to indicate statistical significance.

Results: IAP levels in group 2 were found to be higher than
group 3 (P<0.01). However when lung compliance values were
compared between groups, no significant differences was encoun-
tered. And lung compliance values were found to be significantly
decreased when compared to initial values in all groups at the end
of the study (P<0.05).

Conclusion: In this experimental SIRS model, at the very begin-
ning, increased IAP values does not seem to effect lung compli-
ance measurements during mechanical ventilation.

The effects of increasing levels of PEEP on inflammation markers and oxygenation in rats with unilateral lung injury

T Schreiber, K Schwarzkopf, B Schmidt, W Karzai

Department of Anesthesiology and Intensive Care Medicine, University of Jena, Bachstrasse 18, 07740 Jena, Germany

Introduction: The effects of PEEP on inflammation and oxygena-
tion during acute lung injury are not well known. Accordingly, we
investigated the effect of different PEEP levels on local and sys-
temic parameters of lung injury and inflammatory response in a uni-
lateral in vivo lung injury model.

Methods: Male Wistar rats (350 g) underwent left-sided lung injury
using endobronchial instillation of 0.4 ml HCI (pH 1) (study group)
or endobronchial instillation of 0.1 ml NaCl 0.9% (placebo group).

Twenty-four hours after treatment the rats were anesthetized, and
intravascular catheters inserted for fluid infusion and hemodynamic
monitoring. A tracheostomy was performed and the rats were venti-
lated for 4 hours with tidal volume of 6 ml/kg body weight and ran-
domly assigned to ZEEP, PEEP=5cmH,O or PEEP=10cmH,O
groups. Oxygenation was measured every 30 min and left and right
lung lavage was performed lung after 4 hours of ventilation for cell
and protein determination. An ANOVA was used for statistical
analysis.
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Table
Lung injury with HCI Controls

ZEEP PEEP5 PEEP10 ZEEP PEEP5 PEEP10
PaO, after 4 h vent. (mmHg)* 127+26 1934 203£10 138+ 14 215%+10 197+13
Protein left lung (mg/l)** 2841+146 2867 +253 1970300 80t 11 62+17 72+17
Protein right lung (mg/I)*** 343+69 212+69 195+43 69+7 85+13 92+10
Neutrophils left lung (ml=1)** 40821503 26341530 17441453 158+ 77 157134 85+29
Neutrophils right lung (ml=1)*** 456+98 449+147 335+148 155+33 214156 185158

Mean + SEM; Protein and neutrophils: in lavage fluid. * P<0.05 for effects of PEEP; ** P<0.05 for effects of group, PEEP and interaction;

***P<0.05 for effects of group.

Results and conclusion: PaO, was higher in the PEEP groups as in
the ZEEP groups. Protein and neutrophils in lung lavage fluid of both
sides were higher in injured as in placebo rats. Increasing PEEP
levels reduced neutrophil count in lavage fluid of the damaged lung
in a dose dependent manner. PEEP increases oxygenation and
decreased neutrophil infiltration in this model of lung injury.
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The effects of increasing levels of PEEP on oxygenation and lung perfusion in pigs with unilateral lung injury

T Schreiber*, K Schwarzkopf*, N Preussler*, H Schubertt, E Gaser*, L Hiiter*, W Karzai*
*Department of Anesthesiology and Intensive Care Medicine, and "Department of Experimental Animals, University of Jena, Bachstrasse 18,

07740 Jena, Germany

Introduction: The effects of PEEP may differ in healthy and dis-
eased parts of the lung. Accordingly, we studied the effects of
increasing PEEP-levels on ventilation, lung perfusion, oxygenation,
and hemodynamics in an animal model with unilateral lung injury.

Methods: In 8 pigs (26—-36kg) unilateral lung injury was induced
by bronchoscopic application of HCI 0.1 m into the left lung (total:
20-35ml). Twenty-four hours after injury the pigs were anes-
thetized, endotracheally intubated with a double-lumen tube and
mechanically ventilated. Catheters for hemodynamic monitoring
were inserted. Volume controlled ventilation (12 ml/kg body weight,
FiO, 1.0) with ZEEP, PEEP 5¢mH,O and PEEP 10cmH,O was
performed in random order in each animal. Measurements after
45 min of hemodynamic stability in each phase included differential
lung perfusion using colored microspheres and differential lung
ventilation using the double lumen tube. In 6 pigs (control group)

Table

the study was performed without preceding lung injury. ANOVA
was used for statistical analysis.

Results and conclusion: After lung injury and in comparison to the
control group, left side lung compliance and left side tidal volumes
were significantly lower (data not shown). With increasing PEEP,
MAP, CO and shunt fraction decreased in both groups.

Compared to the control group, perfusion of the left lung
decreased after lung damage, but was not changed by PEEP. Our
study shows that PEEP depresses the circulation but does not
alter the perfusion of the injured lung during unilateral lung injury.

References:
1. SlamaK, Gesch M, et al.: J Appl Physiol 2000, 89:1513-1521.
2. Ranieri VM, Eissa NT, et al.: Am Rev Respir Dis 1991, 144:544-551.

Lung injury with HCI (n=8)

Control (n=6)

ZEEP PEEP5 PEEP10 ZEEP PEEP5 PEEP10
PaO, (mmHg) 407 £17* 471 £11* 468+ 22* 470122 488+t12 525+ 14
MAP (mmHg) 75+8** 655" 45+ 8* 67+11* 6111* 53+ 9**
CO (I/min) 3.6+0.2** 2.9+0.2* 2.0%£0.1* 3.8+0.4* 3.2+0.2* 2.6+0.2**
Left lung perfusion (% of total) 30+3* 30%4* 303" 50+1.6 47+11 57+1.8
Left lung TV (% of total) 29+1.6* 32+1.2* 33+1.2* 45+0.8* 47+1* 4610.6*

Mean + SEM; CO=cardiac output, MAP=mean arterial pressure, TV=tidal volume. * P<0.05 for effects of group. ** P<0.05 for effects of PEEP.
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The blood shifts during the pressure volume curve

22nd International Symposium on Intensive Care and Emergency Medicine

D Chiumello, A Aliverti, R Dellaca, E Carlesso, L Gattinoni

Ist. di Anestesia e Rianimazione, Ospedale Maggiore Policlinico-IRCCS, Milano, Italy; Dipartimento di Bioingegneria, Politecnico di Milano,
Italy; and Centro di Bioingegneria, Fond. Don Gnocchi IRCCS and Politecnico di Milano, Italy

Background and goals: The pressure volume (PV) curve of the
respiratory system is drawn assuming that the gas volume dis-
placements (AV_,) are equals to the lung and chest wall changes
(AV,,). In this study we compared AV .. and AV, during static PV
curve obtained by supersyringe ( PVgaj and by OEP (PV,,) 1.
Materials and methods: In eight sedated and paralyzed
ALI/ARDS patients (5M/3 F, age 75+t13years, BMI 25.6+
3kg/m?, PaO,/FiO, 222+67mmHg), the PV curves were
obtained by the supersyringe method. A mathematical correction
was applied to the gas volume injected or withdrawn by the syringe
to avoid mistakes due to temperature, humidity, pressure and gas
exchange [2]. To study the deflation phase, avoiding the inflation
effects, for each PV curve the difference between the total static
compliance (TSC) of PVgas and TSC of PV_,, was added to the
deflation limb of PV,

cw?

Results: (1) Inflation phase: the AV
AV

was always higher than the
and AV, was at TSC

X gas
the discrepancy between AV

cw! as

-193.72+£145.56 ml, which was correlated to airway pressure
product time of inflation (P<0.001, r2=0.87) and to the ratio
between esophageal and airway pressure variations (APes/APaw)
(P<0.01, 2=0.91).

(2) Deflation phase: the AV, was equal, lower or higher than the
AV, this discrepancy was correlated to central venous pressure
(P<0.01, r2=0.7) and time to deflation (P<0.05, r2=0.8).

Conclusions: The discrepancy between AV, and AV, was cor-
related to time to perform the PV curve, airway pressure reached,
mechanical property of the respiratory system and hemodynamic
conditions. We think that the discrepancy can be due to the blood
shifts (OUT and INTO the thorax).

References:
1. Aliverti A, et al.: Am J Respir Crit Care Med 2000, 161:1546-1552.
2. Gattinoni L, et al.: Intensive Care Med 1987, 13:19-25.

Clinical study of sustained inflation on patients with acute respiratory distress syndrome

Y Tan, HB Qiu, SX Zhou, Y Yang, SH Liu, RQ Zheng, YZ Huang, FM Guo
Department of Critical Care Medicine (ICU), Zhong-Da Hospital and Clinical Medical College, Southeast University, Nanjing, PR China

Objective: To evaluate the therapeutic effects of sustained inflation
(SI) combined with lung protective strategy in patients with acute
respiratory distress syndrome (ARDS).

Design: Prospective study.
Setting: Medical intensive care unit, university hospital.

Patients: Twenty mechanically ventilated ARDS patients.

Interventions: Sl (30 cmH,0, 20 s) was combined with lung pro-
tective strategy in 20 ARDS patients. Hemodynamics, pulmonary
mechanics and gas exchange were monitored continuously.

Measurements and results: S| was well tolerated by every
patient. Four patients were lack of beneficial effects. Arterial
oxygen tension and saturation, mixed venous oxygen tension and
saturation increased after Sl, while venous admixture decreased
(P<0.05). Dynamic pulmonary compliance and lung volume
improved markedly. The effects were maintained in 16 patients for
4 hours. Mean arterial pressure, central venous pressure, pul-
monary capillary wedge pressure, mean pulmonary arterial pres-
sure, pulmonary vascular resistance index and right ventricular
stroke work index significantly increased during the 20s inflation
(P<0.05), but reversed rapidly after the inflation was terminated.

Conclusions: Using with lung protective strategy, Sl is able to
improve pulmonary compliance, lung volume and oxygenation. It is
a safe and valid lung recruitment maneuver.

The optimal pressure of sustained inflation for alveolar recruitment

HB Qiu, Y Tan, SX Zhou, FM Guo, JH Dai

Department of Critical Care Medicine (ICU), Zhong-Da Hospital and Clinical Medical College, Southeast University, Nanjing, PR China

Objective: To determine the optimal recruitment pressure of sus-
tained inflation (SI) in treatment of rabbits with acute respiratory
distress syndrome (ARDS).

Materials and methods: S| was applied at pressures of 1~6
times of mean airway pressure (P,,)) for 20's to saline-lavaged adult
New Zealand rabbits. Hemodynamics, pulmonary mechanics and
gas exchange were observed before Sl, during, and 2 min, 5 min
after applying SI. Lung histology was observed after experiment.

Results: When the pressure of Sl was higher than 3P, arterial
oxygen tension (PaO,) and arterial oxygen saturation were
improved. The difference of PaO, before and during Sl were
(75+39) mmHg and (52 25) mmHg respectively in the 5P, and

6P group, which were higher than 1P, group significantly
([-56 £ 4]l mmHg, P<0.05). The difference of dynamic pulmonary
compliance before and during Sl in 5P, group was increased
markedly ([1.90%+0.20] ml/cmH,0 in 5P, group, [-0.02%
0.04] ml/cmH,0 in 1P, group, P<0.05). 5P, resulted in immedi-
ate increased significantly in lung volume ([3.1%2.11ml/kg in the
5P, group, [8.3+0.7Iml/kg in the 1P, group). Histologically,
Smith lung injury score was 4.03+1.79 in the 5P, group, which
was less than the score in the group of ARDS model (6.10+0.77).
Sl with 6 P, led to alveolar overdistention. With the increasing of
Sl pressure, mean arterial pressure decreased markedly.

Conclusions: 5P, (25 ~35cmH,0) may be the optimal recruit-
ment pressure of Sl in rabbits with ARDS.
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P13 Expiratory pressure-volume curves in pulmonary and extrapulmonary ARDS

G Muniz Albaiceta, F Taboada, D Parra Ruiz, JA Gonzalo Guerra, A Lopez Moran, A Blanco Vicente
Intensive Care Unit, Hospital Central de Asturias, C/Celestino Villamil s/n. 33006, Oviedo, Spain

Objective: To assess the differences in lung mechanics during
expiration between acute respiratory distress syndrome from pul-
monary (ARDSp) and extrapulmonary (ARDSe) origin.

Methods: The expiratory pressure—volume (PV) curve was
recorded after standardisation of volume history. The ventilator was
switched to CPAP of 35cmH,O and was then reduced in
5cmH,O steps. Volume corresponding to static conditions was
recorded. Esophagic pressure was recorded with a fluid-filled
catheter [1]. The PV curves were fitted to a sigmoid model [2] for
comparing volumes (absolute and percentage to estimated total
lung capacity) at the same pleural and transpulmonary pressures.
All data are expressed as mean x SD. Differences between groups
were performed using a Mann—Whitney U test.

Results: Patients: Ten patients with eary ARDS (56 ARDSp/
5 ARDSe). Mean age was 59+15.5 years. APACHE-Il score:
22.81+6.8. Lung injury score: 2.9£0.3. PaO,/FiO,: 124+50.7. No
differences were found between ARDSp and ARDSe in these results.

Compliance (C): ARDSp and ARDSe show similar respiratory
system C (30+8.7ml/cmH,0 vs 45+18.1 ml/cmH,0 respec-
tively, n.s.), but ARDSp has lower lung C (35.9+11.3ml/cmH,O
vs 77.2150.6ml/cmH,0, P=0.05) and higher chest wall
C (199.6 +£44.4 ml/cmH,0 vs 125.5+16.5 ml/cmH,O, P<0.05).

Figure

PV curves (see Fig.): Respiratory system PV curve from ARDSp is
shifted down and right with respect to ARDSe. When fractional
volumes are considered these differences are also significative.
The lung PV curve of ARDSp is shifted in a similar way. However,
when considering fractional volumes, the differences are only signi-
ficative in the low pressure range (0—10cmH,0). The chest wall
PV curve in the ARDSp group is, as expected, shifted to the left.

Conclusions: The ARDSp has a respiratory system PV curve dis-
placed downwards when compared with ARDSe, which suggests
a small amount of reclutable tissue. When the lung PV curve is
considered, these differences are higher. The fractional PV curves
show similar differences for the respiratory system, but not for the
lung. The difference in the latest affects only to the low pressure
range, which suggest a greater airway closure in ARDSe.

References:

1. Karason S, et al.: A simplified method for separate measurements
of lung and chest wall mechanics in ventilator treated patients.
Acta Anesthesiol Scand 1999, 43:308-315.

2. Venegas JG, Harris RS, Simon BA: A comprehensive equation for
the pulmonary pressure-volume curve. J Appl/ Physiol 1998,
84:389-395.

ABRSOLITTE

2500 1

2000

1500 A

1000 4

Respiratary system

so00

2500

2000 - "

1500 -

Chest wall

1000

so0

FRACTION.AT.

0
-R-N-N-N-N-N-N-¥-1
= TR VIV R TI - IR I

2500 4

2000 4

1500 o

Lung

1000 -

soo

o s 10 1s z0 25 =0 X

I_._&RDSG - - -0 - = -ARDSp |

W< 0,05



http://ccforum.com/supplements/6/S1

P14

P15

Critical Care Vol 6 Suppl 1

22nd International Symposium on Intensive Care and Emergency Medicine

Influence of positive end-expiratory pressure (PEEP) on left ventricular regional wall motion in patients with acute

respiratory distress syndrome (ARDS)

E Huettemann, M Steinecke, C Schelenz, S Thomas, K Reinhart

Department of Anaesthesiology and Intensive Care, Friedrich-Schiller-University, D-07740 Jena, Germany

Regional left ventricular wall motion abnormalities have been
described at a positive end-expiratory pressure (PEEP) level of
20cm H,O [1]. However, no PEEP level has yet been defined,
above which RWMA may occur.

Objective: To assess global and regional LV performance in
response to PEEP by transoesophageal echocardiography (TOE)
in patients with ARDS.

Setting: Surgical ICU in a university hospital.

Patients: Eight critically ill patients with normal systolic LV function
requiring mechanical ventilation (tidal volume 6-8ml/kg, PEEP
12+ 2cmH,0) due to ARDS.

Measurements: Regional and global LV performance were
assessed at PEEP levels of 5, 10, 15, 20 and 25cmH,O by means
of TOE by the centerline method on the transgastric short-axis view.

Results: PEEP >15cmH,0O produced a significant reduction in
systolic septal wall motion (hypokinesia) and a significant augmen-
tation of lateral systolic wall motion (hyperkinesia). Global LV per-
formance — measured as fractional area change — was not
significantly affected.

Conclusion and discussion: PEEP levels >15cmH,O may be
associated with an inhomogeneity of regional wall motion. Most
likely, this phenomenon is related to a nonuniform transmission of
the increased intrathoracic pressure on the left ventricular wall
because of its different relation to the pleural space.

Reference:

1.  Fellahi JL, Valtier B, Beauchet A, et al.: Does positive end-expiratory
pressure ventilation improve left ventricular function? A compara-
tive study by transesophageal echocardiography in cardiac and
noncardiac patients. Chest 1998, 114:556-562.

Does the use of large ventilator tidal volume increase the incidence of postoperative complications?

SK Appavu, TR Haley, SR Patel, A Khorasani, K Mbekeani

Department of Surgical Critical Care, Cook County Hospital and the University of lllinois College of Medicine, Chicago, IL, USA

The use of large tidal volumes (LTV) (10-15ml/kg) for mechanical
ventilation (MV) of patients with ARDS has been shown to be detri-
mental. Whether or not the use of LTV for postoperative mechani-
cal ventilation increases the risk of pulmonary complications,
pneumonia, and consequent mortality from pulmonary causes is
unknown. We performed this study with the hypothesis that post-
operative patients receiving MV with large tidal volume would have
an increased incidence of pulmonary complications and mortality.
Postoperative abdominal and thoracic surgical patients receiving
either 9 ml/kg or 14 ml/kg tidal volumes for mechanical ventilation
were studied. Those with pre-existing atelectasis, pneumonia or
ARDS were excluded. The patients were managed in the SICU and
were weaned and extubated according to standard practice. Extu-
bated patients who later required reintubation were not placed on
study tidal volumes. Data collection included patient demographics,
surgical diagnoses, operations, preoperative chest X-ray results,
the size of tidal volume, duration of MV, incidence of pulmonary
complications, and patient outcome. The data was analyzed using
SPSS statistical soft ware. One hundred and two patients were
studied: 52 males and 50 females. Their mean age was 55.4 years.

The operative procedures included major elective abdominal
surgery, aortic reconstruction, emergency abdominal surgery, and
esophageal resections. Eighty patients had normal preoperative
chest X-ray. Twenty-two patients had COPD or other chronic
pulmonary conditions. Sixty-nine patients had no postoperative
pulmonary complications. Pneumonia developed in 31 (30.4%)
patients, pulmonary edema in one, and pleural effusion in another.
Thirteen of 102 patients (12.7%) died. Fifty-eight patients received
9ml/kg and 44 received 14 ml/kg tidal volume. Their characteris-
tics are shown in the Table.

Two patients in the 9 ml/kg group and one patient in the 14 ml/kg
group died from pneumonia. One of eight patients in the 9 ml/kg
group and four of seven patients in the 14 ml/kg group died from
septic shock due to gangrene or perforation of the Gl tract with
peritonitis.

Conclusion: The use of large tidal volume for postoperative
mechanical ventilation does not increase postoperative complica-
tions or mortality.

Table

Males Females Age ICU stay (hours) MV (hours) Pneumonia Death
9 ml 24 34 54 178 100 17 (29%) 6/58 (10.3%)
14 ml 28 14 57 171 98 14 (32%) 7144 (16%)
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Lung recruitment manoeuvres decrease gastric mucosal blood flow in ICU patients

SJ Claesson, S Lehtipalo, O Wins6

Department of Surgical and Perioperative Sciences, Anesthesiology and Intensive Care, Umea University Hospital, S-901 85 Ume3,

Sweden

Introduction: The use of recruitment manoeuvres (RM) has
recently been introduced into clinical practice for treatment of
atelectasis during mechanical ventilation. Transient high airway
pressures, such as those employed in RM, may lead to adverse
general or regional circulatory effects. The aim of this study was to
evaluate effects of RM on gastric mucosal blood flow, systemic
oxygenation and respiratory mechanics.

Methods: Nine ICU patients with acute lung injury, age 60%5,
APACHE Il 22 + 3, were studied. Gastric mucosal blood flow was
measured continuously with laser Doppler flowmetry (LDF). Mean
arterial (MAP), central venous (CVP), oesophageal, abdominal and
airway pressures were also measured continuously. Cardiac output
was measured by arterial pulse contour analysis (PICCO). Three
consecutive RMs separated by a 15 min pause were studied, the
two first were performed with inspiratory pressure (P
40cmH,0, inspiratory time (T;,.) 8s, expiratory pressure (P,;)
20cmH,0 and expiratory time (T, ;) 2s for 2 min. The third RM

exp
was performed with P, ., 50cmH,0, T, 45, P,,, 20cmH,0, T

. insp exp exp
1's for 2 min. Blood gas measurements were performed before, at

the end of, and 3 min after each RM.

Results: When comparing values before RM1 with values
obtained after RM3 preliminary data indicate that three consecutive

Table

Before RM1 After RM3
MAP (mmHg) 86+5 88+4
Cl (I/min'm2) (n=4) 4.2+0.2 3.8+0.2*
LDF (PU) (n=8) 504+49 387+ 28*
PaO, (kPa) 10505 11.4+0.9

n=9. Mean* SEM. * P<0.05.

RMs did not significantly change MAP, HR, PaO, or dynamic com-
pliance. There was a significant decrease in LDF, Cl and a signifi-
cant increase in SVRI. Three patients demonstrated a drastic
increase in PaO, during all RMs, but this increase was not sus-
tained after the RMs were terminated.

Conclusion: Three consecutive recruitment manoeuvres
decreased gastric mucosal perfusion and cardiac index without
any beneficial effect on oxygenation.

Asymmetry in lung pathology and short-term effects of independent lung ventilation (ILV) on pulmonary mechanics and

gas exchange in patients with blunt chest trauma

S Milanov, M Milanov, E Giurov
Emergency Institute ‘Pirogov’, Totleben 21, Sofia, Bulgaria

Independent lung ventilation has been used in patients with asym-
metric lung pathology. In this study we applied ILV in 17 consecu-
tive ventilated patients with blunt chest trauma with inclusion
criteria PO,/FiO,<200 without physical or roentgenographic evi-
dence of unilateral pulmonary disease. Eight of the patients (53%)
demonstrated paradoxical PEEP/CPAP effect (worsening of pul-
monary mechanics, gas exchange and increase in shunt with PEEP
application) before institution of ILV. After application of ILV 10 of
the patients (69%) demonstrated pulmonary mechanics asymmetry
between left and right lung. In this group of patients we continued
with ILV and applied differential PEEP levels (3.4 £ 2.2 cmH,O for
normal lung and 12+3.7 for diseased lung, optimized with con-
stant flow technique) with different tidal volumes for both lungs and
level of Pplat<30cmH,O. Pulmonary mechanics, gas exchange
and total body oxygen delivery were determined on 1, 6 and
48 hours after ILV application. In patients who did not demonstrate
pulmonary asymmetry we replaced ILV with conventional mechani-

cal ventilation. Patients with continued ILV demonstrated signifi-
cant improvement in oxygenation parameters and total body
oxygen delivery and gradually decreasing asymmetry in pulmonary
mechanics. In this study we found high incidence (59% of
patients) of lung pathology asymmetry in patients with blunt chest
trauma without roentgenographic or physical evidence of such
asymmetry. Our data suggest that ILV can be used in patients with
blunt chest trauma as lung protective ventilatory strategy with
maximal favourable effect on diseased lung and minimal adverse
effect on normal lung.

References:

1. Klingstedt et al.: Ventilation—perfusion relationships and atelecta-
sis formation during conventional mechanical and differential ven-
tilation. Acta Anaesthesiol Scand 1994, 34:421.

2. Baehrendtz S et al.: Differential ventilation in acute bilateral lung
disease. Influence on gas exchange and haemodynamics. Acta
Anaesthesiol Scand 1983, 27:270-274.

Alveolar recruitment improves arterial oxygenation in responders to prone position

J Reutershan, A Schmitt, R Fretschner

Department of Anaesthesiology and Critical Care, University Hospital Tiibingen, Hoppe-Seyler-Str. 3, 72076 Tiibingen, Germany

Introduction: Although prone position is known as a simple
method to improve arterial oxygenation in patients with acute respi-
ratory distress syndrome (ARDS), the underlying physiological
mechanisms remain poorly understood. This study was performed
to show the effect of prone position on alveolar recruitment.

Methods: After approval by the local ethics committee of the
medical faculty 12 patients with ARDS diagnosed according to the
criteria of the American—European Consensus Conference were
included. Patients were ventilated in volume controlled mode and
the ventilatory settings were kept unchanged throughout the whole


http://ccforum.com/supplements/6/S1

P19

P20

Critical Care Vol 6 Suppl 1

period of measurements. Patients were kept in prone position for 8
hours. Arterial partial pressure of oxygen (PaO,), airway pressure,
gas flow and functional residual capacity (FRC) were measured
(AMIS 2001 Intensive Care Monitoring System; INNOVISION,
Odense Denmark) and intrapulmonary shunt (Qs/Qt) was calcu-
lated from arterial and mixed venous blood gas analyses. Measure-
ments were performed in supine position (TsO), immediately after
turning to prone position (TpO0), after 1, 2, 4 and 8 hours in prone
position (Tp1, Tp2, Tp4, Tp8) and immediately after turning back to
supine (Ts1). Patients were defined as responders to prone posi-
tion if the oxygenation quotient (PaO,/FiO,) increased more than
30%. Individual pressure—volume curves (pv-curves) of the respira-
tory system were constructed by means of FRC measurements
and dynamic compliances which were calculated from gas flow
and airway pressure measurements. Then alveolar recruitment
during prone position was identified as volume increase between
pv-curves at a predefined airway pressure of 20 cmH,0.

Results: Seven of 12 patients showed a sustained increase of oxy-
genation quotient greater than 30% after prone therapy and were

Rotoprone®: a new and promising way to prone positioning

22nd International Symposium on Intensive Care and Emergency Medicine

defined as responders (+100% vs +10% in nonresponders).
There was no statistical difference in biometric data and severity of
ARDS between the two groups. Responders showed a continuous
increase of recruited lung volume during prone position. Total alve-
olar recruitment was significantly greater in responders than in non-
responders (+800%+200ml vs —40+180ml; P<0.0001). Time
course of the alveolar recruitment and time of maximal recruitment
differs in all patients. A good correlation was found between total
recruited volume and decrease of intrapulmonary shunt (R2=0.72).

Conclusion: The present results show that alveolar recruitment
increases in responders to prone therapy. An individual time
course of alveolar recruitment was found, indicating that the dura-
tion of prone position has to be selected according to the specific
requirements of each patient. The good correlation between
increased lung volume and decrease of intrapulmonary shunt indi-
cates that the recruited lung spaces are capable of participating in
gas exchange and are not caused by overdistension or dead space
increase.

MG Baacke, T Neubert, M Spies, L Gotzen, RJ Stiletto

Department of Trauma-Surgery and Intensive-Care of the Philipps-University-Marburg, Germany

Introduction: Prone positioning developed to the most hopeful
therapeutical approach in the treatment of severe respiratory
failure. Different types of kinetic therapy are practiced, but not
every method can be used in any patient. Instable pelvic fractures,
aortic rupture, prominent external fixation, obesity, e.g., does some-
times not allow one to turn a patient to the prone position. With a
new kind of kinetic bed (Rotoprone®) more patients can treated in
prone position. First experiences, benefits and problems will be
reported.

Patients and methods: In an open prospective study we observed
from July 1999 until June 2000 eight polytraumatized patients in
the ICU of the Trauma-Center-Marburg with severe post-traumatic
respiratory failure, undergoing prone positioning by using the Roto-
prone®. Severity of injury and clinical course were defined through
the Injury-Severity-Score (ISS), APACHE-II-Score and the Thera-
peutic-Intervention-Scoring-System (TISS). The mean ISS was
39.8 (19/52), the APACHE-II-Score on the time of admission was
20.3 (19/23) and the TISS was 28.3 (43/25). All patients were
male. The mean age was 39.8 (19/66). The average time of begin-
ning the Rotoprone®-therapy was on the 8.8th day (2/21), the

average time of respiratory support was 33.4th day (18/569). The
mean time on ICU was 36.6 (22/62) days. Only one patient died
on ICU due to multiple organ failure.

Results: Using the SOFA-Score/lung (PaO,/FiO,) for measuring
the respiratory function we found a value of 170 (93/228) at the
beginning of prone positioning with the expected improvement to
values of 301 (265/375) at the end of kinetic therapy. Just in one
case we had to discontinue the use of Rotoprone® due to a mal-
function of the security-mechanism.

Edema of face and neck, pressure induced necrosis, hypotension
or arrhythmia never reached such an extent that we had to end
kinetic therapy.

Conclusions: This bed is a new and promising tool in treatment of
severe respiratory failure. Some patients who require kinetic
therapy in the extent of prone positioning who could so far not be
turned — due to different reasons — could now be treated. High
costs, difficult handling and few available beds are so far limiting
factors.

Do we have explanations for the improvement of oxygenation and deterioration of outcome by using prone position in

acute respiratory failure?

JC Lewejohann, E Rieh, E Muhl, HP Bruch

Department of Surgery, Medical University of Liibeck, Ratzeburger Allee 160, 23538 Liibeck, Germany

In acute respiratory failure (ARF), in particular acute lung injury (ALI)
and respiratory distress syndrome (ARDS), change from supine
(SP) to prone position (PP) can improve oxygenation. The efficacy
of this intervention can be demonstrated by the course of oxygena-
tion index. Nevertheless prone position ventilation (PPV) showed no
improvement in survival so far. Endpoint for the assessment of ther-
apeutic effects of an intervention like PPV is generally the mortality
rate. The aim of our study is to attempt to analyze the discrepancy
between positive effects of prone position ventilation on oxygena-
tion index in ARF and the comparatively high mortality rates despite
of this intervention. We studied 110 consecutive patients with ALI
(n=18) and ARDS (n=92) at mean age 66+ 13 [SE] years in a

clinical follow-up design at a surgical ICU in a university hospital,
who met the criteria of the American European consensus defini-
tion. All patients were ventilated intermittent in SP and in PP (135°
left/right-side-position) for at least 6 hours/day. Data collection
included apart from baseline characteristics individual oxygenation
index and underlying diseases of the patients, in particular if of
benign or malignant nature. We compared individual oxygenation
index (PaO,/FiO,) before and after start of prone position (SPSS®
T-test) and the data set of each patient with outcome. PPV was well
tolerated in all n=110 patients and showed an significant increase
of PaO,/FiO, in n=106 within the first 6 hours (SP 149+0.52 vs
PP 230+0.73 mmHg [mean+ SEM]). In the remaining four cases
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there was a positive effect within the first 24 hours. Sixty-seven
(619%) of the patients died in the course of intensive care therapy
and 43 (39%) survived. Seven died with an oxygenation index
below 100, another 36 with a ratio below 200, 17 below 300 and
seven above 300mmHg. Patients with a malignant underlying
disease as cofactor had a 1.8 times higher and those with sepsis a
3.15 times higher risk to die during their ICU-stay despite of PPV.
Despite of positive effects of PPV on oxygenation in our patients a

Available online http://ccforum.com/supplements/6/S1

considerable part of them died. To our amazement oxygenation
index previous to death was not the main problem for most part of
the patients in that phase. Malignant diseases in history and sepsis
during the ICU-stay seem to increase the risk to die in the course of
ALl or ARDS regardless the use of PPV conspicuously. Our results
show that for the assessment of a therapeutic intervention in acute
respiratory failure not only mortality as an endpoint seems to be suit-
able, but also important clinical cofactors.

Lung protective strategy for ventilation in acute lung failure with pECLA (pumpless extracorporal lung assist)

K Magnusson*, T Othmant, NA Cicco*, EG Vester*

*Department of Cardiology, and "Department of Internal Medicine, Evangelisches Krankenhaus Duesseldorf, Germany

Introduction: The morphological changes in the lungs in acute
lung injury (ALI) often lead to high elevated inspiratory pressures
and the use of high dosed toxic inspiratory O,-concentration. This
requires an appropriate adaptation of the mechanical ventilation to
reduce ventilation associated complications. In our department we
use the pumpless extracorporal lung assist (pECLA; Jostra Mediz-
intechnik, Germany) to bridge these ventilation problems till the
main lung injuries, which led to the ALI, have been healed.

Methods: In three patients the pECLA-procedure was performed
after exhausting all possible ventilation strategies to avoid respira-
tor associated complications. In these patients the femoral vein
and artery were cannulated with tubes with diameters between
15 and 19 Fr. Comparable to the continuous arterio-venous dialysis
the bloodstream passes a special unit. In this case an oxygenator
in which oxygen is inflated with flow of 151/min. The high oxygen

partial pressure in the oxygenator displaces the carbon dioxide out
of its bond to the haemoglobin.

Results: The pECLA-procedure was performed in three patients
with a mean age of 565+ 15 (SD) years. The lung injury score was
3.7%0.4. In two patients the ALl was caused by pneumonia and
severe sepsis. In one patient it was caused by a cardiogenic shock.
The pECLA-procedure led at the latest after 3 days to lungprotec-
tive ventilation (Table). One of the three patients survived and has
been discharged from hospital. The two others died. One due to
an intracerebral bleeding and the other one due to a prolonged
mesenteric ischemia which led to his severe sepsis.

Conclusion: With the usage of the pECLA it seemed to be possi-
ble to achieve a lungprotective ventilation also in nearly hopeless
cases. To find evidence that morbidity and mortality can be
reduced by this approach further trials should be conducted.

Table
pO, (mmHg) pCO, (mmHg) FiO, PaO,/FiO,
Patient Before pECLA  After pECLA Before pECLA  After pECLA Before pECLA  After pECLA Before pECLA  After pECLA
1 70 60 74 35 1.0 0.35 70 171
2 67 93 33 31 1.0 0.4 67 233
3 57 65 113 40 0.7 0.45 88 144

Does evolution of pre-ECMO conventional therapies affect the use of ECMO over the past decade in the regional ECMO

centre in UK?

N Najafi, RK Philip, AP Goldman

Paediatric Intensive Care Unit, Great Ormond Street Hospital for Children, Great Ormond Street, London WC1N 3JH, UK

Introduction: Extracorporeal membrane oxygenation (ECMO) has
been recognised as effective in supporting newborn infants with
acute hypoxemic respiratory failure due to pulmonary hypertension.
The aim of this retrospective study was to document changing
trends in the use of pre-ECMO novel therapies (surfactant, high-
frequency oscillatory ventilation and inhaled nitric oxide) over the
past decade in one of the regional ECMO centre in UK.

Methods and patients: All neonatal ECMO patients treated
between October 1992 and August 2001 were retrospectively
reviewed. Pre-ECMO treatments were analysed separately during
1992-1995, 1995-1998 and 1998-2001.

Results: A total of 128 neonates received ECMO. Thirty-two
patients were excluded due to major associated congenital anom-
alies. Of the remaining 96 patients, 64 had meconium aspiration

Table 1

1992-1995 1995-1998 1998-2001
Numbers of ECMO patients 12 28 24
Surfactant (%) 50 75 83.3
High-frequency oscillatory 58.3 89.3 95.8
ventilation (%)
Inhaled nitric oxide (%) 41.7 92.9 100
Time on ECMO (hours) 113.9 151.4 125.2
Survival (%) 91.7 92.9 83.3
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syndrome and 32 had other causes. Table 1 shows the distribution
of pre-ECMO therapies in meconium aspiration syndrome group
and patients’ outcome received ECMO.

22nd International Symposium on Intensive Care and Emergency Medicine

Conclusion: This data suggests a steady increase in the use of
pre-ECMO conventional therapies over the past decade in our
regional ECMO centre. However, this has not been associated
with a significant reduction in the use of ECMO nationally nor in
the ventilated time pre-ECMO, length of time or patient outcome
on ECMO.

The effect of lateral positioning on gas exchange and respiratory mechanics in mechanically ventilated patients with

unilateral lung disease

N Markou*, P Myrianthefst, P Malamos*, B llieskou?, | Alamanos*, E Paulou?, L Gregorakos*, H Apostolakos*
*ICU-B, Athens University School of Nursing, TICU, and *ICU-A, KAT Hospital, Athens, Greece

Objective: To study the influence of lateral positioning with the
involved side upwards, on gas exchange and respiratory mechan-
ics in intubated patients with unilateral lung disease.

Materials and methods: Mechanically ventilated patients with
unilateral lung disease. Of the 15 patients studied, seven had
pneumonia and eight atelectasis with no response to routine
physicotherapy. All patients were sedated and paralyzed for the
study. All patients were ventilated in the A/C mode.

We performed measurements of gas exchange and respiratory
system compliance and resistance (interrupter technique) with the
patient supine. Immediately afterwards the patient was placed at
lateral decubitus position with the involved side upwards. After
10 min at the new position, measurements were repeated. We
searched for differences with positioning for the parameters mea-
sured. We also tried to correlate changes in oxygenation with a
score expressing the radiographic extend of lung disease on the
basis of portable anterolateral X-rays. Statistical analysis was per-

formed with t-test and Pearson correlation. All measurements are
expressed as mean = SEM.

Results: With lateral positioning there was a statistically significant
increase in PaO,/FiO, (from 132.5+19.4 to 162.5+18.9 mmHg,
P<0.000) and PaCO, (from 41.7+2.6 to 43.7+2.5mmHg,
P<0.01). At the same time a significant decrease in compliance
(from 44.9+3.1 to 39.4+2.91/cmH,0, P<0.000) and an increase
in resistance (from 0.223+0.02 to 0.255+0.02cmH,O I s,
P<0.000), were observed. PaO,/FiO, was significantly (P<0.01)
correlated with the radiographic score (r=0.76).

Conclusion: Placement in lateral decubitus positioning with the
involved side upwards, results in immediate improvement of oxy-
genation in the majority of cases of unilateral lung disease. This
improvement is correlated with the radiographic extend of disease.
At the same time a statistically significant deterioration in respira-
tory mechanics is observed.

Surfactant phospholipids in the bronchoalveolar lavage fluid (BALF) of children who develop acute lung injury (ALI)

DA Todd*, S Sebastian*, S Gupta*, O Ross*, S Watkins*, G Clarket, AD Postlet, MJ Marsh*
*Paediatric Intensive Care Unit, and "Child Health, Southampton General Hospital, Tremona Road, Southampton SO16 6YD, UK

Introduction: Children with ALI represent 5% of admissions to our
Paediatric Intensive Care Unit [1]. Although there has been much
research in adults with ALl little is known about the pathophysiol-
ogy in children [2]. More specifically there is a paucity of informa-
tion on the pulmonary phospholipid (PL) changes during ALI
children.

Methods: All children without pre-existing lung pathology who
developed ALI (defined as PaO,/FiO, <300 mmHg [39.5kPa] and
bilateral infiltrates seen on frontal chest X-ray [2]) were eligible for
the study within 18 hours of the diagnosis. Following parental
consent, BALF was collected on days 1-4, then weekly and imme-
diately prior to extubation. BALF was filtered to remove debris, cen-
trifuged at 400x g and 4°C for 10 min to remove cells and the
supernatant stored at —80°C prior to analysis. Molecular species
compositions of phosphatidylcholine (PC), were determined by
electrospray ionisation mass spectrometry of lipid extracts of BALF
supernatants. Children without any pulmonary pathology who were
intubated following surgical procedures acted as controls. The
study was approved by the local research ethics committee.

Results: Over 9 months, 40 (8.8%) children of 452 admissions
developed ALI. Ten of 26 eligible children were enrolled in the
study; six parents declined consent and 10 children were either
too unstable for BALF collection or were not recruited in time. In
the study group, the dipalmitoyl PC (DPPC) content in BALF
decreased from control values (42.8+6.5% of total PC) to a
minimum of 23.1+11.9% (P<0.01) between days 2-3, but
increased to 37.8+4.8% pre-extubation. These changes were
accompanied by reciprocal increases in the concentrations of
monounsaturated PC species characteristic of inflammatory cells.

Conclusion: Changes in the PC profile of BALF samples in chil-
dren with ALl indicate that there is an increase in the cellular break-
down products. We speculate that this alteration in the PC profile
with a lowering of DPPC may contribute to the disease process of
ALl in children.
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CMP Buysse, M de Hoog

Sophia Children’s Hospital, Department of Pediatric Intensive Care, Dr. Molewaterplein 40, 3015 GD Rotterdam, The Netherlands

Introduction: Status asthmaticus is frequently associated with
metabolic acidosis and acidosis reduces the effectiveness of
B-agonists. In January 1999 we initiated a new protocol for the
treatment of status asthmaticus in which the use of intravenous
sodium bicarbonate was added if the pH is below 7.15 in patients
with refractory status asthmaticus. This was based upon previous
reports in the literature. It was postulated that refractory status
asthmaticus could benefit from treating acidosis, although others
have pointed out the risk of hypercapnia.

Objective: To investigate the effect of the administration of sodium
bicarbonate on carbon dioxide levels in children with status asth-
maticus and to evaluate the clinical effect of this treatment modality
in reducing the number of ventilated patients.

Methods: We retrospectively studied the children with status asth-
maticus admitted to the pediatric intensive care unit (PICU) that
received sodium bicarbonate. The following data were collected from
the charts: demographic data (age, sex), weight, severity of asthma,
duration of admission, treatment of the status asthmaticus and blood
gas before and after the administration of sodium bicarbonate.

Measurements and results: During the 2.5-year period reviewed,
42 patients with status asthmaticus were admitted to the PICU.

Sodium bicarbonate was given in six patients with a mean total
dose of 1.2mmol/kg (0.57—4 mmol/kg). One patient received two
doses of sodium bicarbonate during the same admission. Five of
these patients that received sodium bicarbonate, were not
mechanically ventilated. It is very likely that all five patients would
have been intubated and mechanically ventilated if there had been
no improvement of the respiratory distress after the administration
of sodium bicarbonate. In the patient who was already mechani-
cally ventilated, sodium bicarbonate was given after intubation.
There was a significant decrease of pCO, after sodium bicarbon-
ate infusion (P=0.009). Also there was a decrease of the respira-
tory distress. We did not observe adverse effects such as
hypokalemia, hypernatremia or aggravation of the altered mental
status. Since the initiation of the new protocol four patients were
mechanically ventilated, but they were all intubated in the referring
hospital prior to admission to the PICU. All patients survived.

Conclusion: Since the initiation of a treatment protocol for status
asthmaticus in which sodium bicarbonate was added, sodium
bicarbonate was administered in six patients. In these patients
there was a significant decrease in pCO, and an amelioration of
the respiratory distress. No adverse effects were observed. Also
since then no patient required intubation after admission to the
PICU.

Effect of helium-oxygen mixture on time constant inequalities in COPD patients during controlled ventilation

JM Arnal, M Gainnier, A Grandfond, S Donati, L Papazian, JM Sainty

Service de réanimation médicale, Hopital Ste Marguerite, 13009 Marseille, France

The respiratory system of the COPD patients is characterised by
regional differences in mechanical properties. When mechanical ven-
tilation is applied, this inhomogeneous lung causes regional dynamic
hyperinflation. The aim of the present study was to compare the time
constant inequalities obtained with air-oxygen and helium—oxygen
mixtures in 14 COPD patients. The local ethic committee approved
the protocol and consent was obtained from next of kin. The patients
were sedated and paralysed for the duration of the protocol. Con-
trolled mechanical ventilation was performed with constant flow. A
Fleisch pneumotachograph calibrated for the use of helium and a dif-
ferential pressure transducer were inserted between the endotra-
cheal tube and the Y piece. The patients were ventilated
successively with air—oxygen and helium-oxygen mixture in a random
order. The time constant inequalities at the end of inspiration were
calculated by the difference between P, and plateau pressure
(obtained by an occlusion of 5s). The time constant inequalities at

the end of expiration were calculated by the difference between
static intrinsic PEEP (PEEPistat) and dynamic intrinsic PEEP
(PEEPidyn). A Wilcoxon test was used to compare the data.

The time constant inequalities at end inspiration and end expiration
were reduced (Figs 1 and?2) with the helium-oxygen mixture
(15 and 40% respectively).

A modification of the viscoelastic behaviour of the system could
explain these results. The inspired volume is distributed more
homogeneously to the different unit, with helium—oxygen mixture.
During expiration, the regions with long time constant empty faster
which could explain the decrease in regional dynamic hyperinfla-
tion. In conclusion, helium—oxygen mixture reduces the time con-
stant inequalities of the respiratory system in COPD patient during
controlled ventilation.
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Impact of aerosol particle size on drug deposition during mechanical ventilation: an in vitro evaluation

JB Fink, A McCall, P Uster
Aerogen, Inc., 1310 Orleans Drive, Sunnyvale, CA 94089, USA

Aerosol particle size is thought to impact drug deposition in the
lung during controlled mechanical ventilation (CMV). The
Aeroneb™ Professional Nebulizer System (Aeroneb Pro, in devel-
opment), designed for continuous aerosolization with mechanical
ventilators, utilizes a micro-pump with domed aperture plate that
can be modified to generate fine particle, low-velocity aerosols of
specific particle sizes. Thus, the effect of a range of aerosol parti-
cle sizes on drug deposition can be studied without changing
other nebulizer characteristics.

Methods: To better understand the effect of particle size on drug
deposition, six Aeroneb Pro nebulizers were modified to generate
aerosols ranging from 3.4 to 5.4um volume median diameter
(VMD), as determined by laser diffraction (Spraytech™; Malvern).
Albuterol sulfate (0.5 ml of 0.56% solution) was aerosolized using an
Aeroneb Pro placed in the humidified inspiratory limb of a Puritan
Bennett 760 Ventilator (tidal volume of 500 ml, peak flow 401/min,
ramp flow pattern, |:E ratio 1:3, rate 15/min) attached to an intu-
bated adult lung model. The amount of drug deposited on an

absolute filter distal to an 8mm ID endotracheal tube was deter-
mined for each aerosol particle size (n=3). Drug was eluted from
the filter and determined by reverse phase HPLC with isocratic
elution and UV detection at 275 nm.

Results: The percent of the total dose administered * standard
deviation (SD) which was deposited in the test lung for each VMD
tested is shown in the Table.

Summary: There was an inverse correlation (P<0.05, least
squares analysis) between deposition of drug and aerosol particle
size across the range of particle sizes tested. The efficient deposi-
tion (19-40%) of the 0.5 ml dose of albuterol is due, in part, to the
low residual volume of the Aeroneb Pro.

Conclusion: Smaller aerosol particles resulted in greater drug
delivery in vitro when using the modified Aeroneb Pro during CMV.
Further studies are warranted to better understand this relation-
ship, and to confirm this relationship in vivo.

Table
VMD (um) 3.4 4.0 4.6 4.9 5.4
Deposition (% £ SD) 39.6%+3.9 37.6145 36.0+2.3 26.5+4.5 19.0+4.1

Ultrasound diagnosis of pneumothorax

D Lichtenstein, G Meziére, P Biderman, A Gepner

Mediical ICU, Hépital Ambroise-Paré, F-92100 Boulogne (Paris-Ouest), France

Introduction: Diagnosis of pneumothorax needs radiographic con-
firmation, which has numerous drawbacks in emergency (time-con-
suming, poor sensitivity, irradiation) or even CT. Can lung
ultrasound play a role?

Methods: Eighty-five pneumothoraces were studied in 78 consec-
utive ICU patients (mean age 43years, range 17-99, 60 men,
18 women). The diagnosis was radiologic in 71 cases and only
scanographic (radioccult cases) in 14. The control group included
254 lungs in 127 consecutive patients (mean age 57 years, range
20-85, 87 men, 40 women) who required CT and were free of
pneumothorax. Three signs were assessed: (1) absence of ‘lung
sliding’, (2) absence of pathologic ‘comet-tail artifacts’, (3) fleeting
inspiratory visualization of ‘lung sliding’ or pathologic ‘comet-tails’
at the limit of the pathologic area, a sign called ‘lung point'. Inten-
sivists trained in emergency ultrasound used a Hitachi-405 with a
5 MHz probe in strictly supine patients.

Results: Ultrasound analysis was prevented in eight cases (parietal
emphysema in six cases). In 79 analyzable cases, ‘lung sliding’ was
always absent, at least at the lower anterior half, with complete
absence of pathologic ‘comet-tails’ at the same location. A ‘lung
point’ was present in 53 cases. In 249 controls with anterior aerated
pattern, ‘lung sliding’ was present in 190 cases, pathologic ‘comet-
tails’ in 158 cases, and the ‘lung point’ was visible in no case.

By considering only absent ‘lung sliding’, ultrasound had a sensitiv-
ity of 100% and a specificity of 78%. By considering absent ‘lung

Table
Pneumothorax

Radiologic Radiooccult Controls
Lung sliding plus 0 0 79
absence of comet-tails
Lung sliding plus 0 0 111
comet-tails
Lung sliding absent 0 0] 47
plus comet-tails
Lung sliding and 69 10 12
comet-tails absent
TOTAL 69 10 249
Lung point 45 8 0

sliding’ plus absence of pathologic ‘comet-tails’, sensitivity was
1009%, specificity 95%. By considering ‘lung sliding’ plus absence
of pathologic ‘comet-tails’ plus ‘lung point’, sensitivity was 67% but
specificity 100%. For radioccult cases only, ‘lung point’ sensitivity
was 80% and specificity 100%.

Conclusions: Anterior ‘lung sliding’ or pathologic ‘comet-tails’
allow pneumothorax to be discounted. The presence of a ‘lung
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point’ indicates pneumothorax. Ultrasound proved more sensitive
than bedside radiography. Ultrasound use may therefore obviate

Available online http://ccforum.com/supplements/6/S1

the need for CT in a majority of cases.

Bedside fiberoptic bronchoscopy can be safely performed under conscious sedation

NSP Ngiam, DYT Goh, CPP Hia, SY Chng

Paedlatric Pulmonary and Critical Care Service, The Children’s Medical Institute, National University Hospital, 5, Lower Kent Ridge Road,

Singapore 119074

Bedside fiberoptic bronchoscopy aids in the diagnosis and treat-
ment of various respiratory conditions in critically ill patients. Ade-
quate sedation is of paramount importance to ensure the success
and safety of the procedure. In our institution, flexible fiberoptic
bronchoscopy is done under conscious sedation with a benzodi-
azepine in the majority of cases in the paediatric intensive care unit.

We retrospectively reviewed 107 procedures performed on
48 patients in the period between March 2000 and November
2001. The median age was 29 months (range 1-306 months).
Fifty-five percent (n=59) were done via the endotracheal tube,
40% (n=43) transnasally while 5% (n=>5) were done via a tra-
cheostomy. The Olympus fiberoptic bronchoscope (model no.
BFXP40) with a 2.8 mm outer diameter was used.

Forty-six percent (n=49) of procedures were done with intravenous
midazolam sedation with a dose of 0.2-0.4mg/kg. Twenty-six

percent (n=28) were performed with no parenteral sedation as
these were mostly comatosed intubated patients. Eight percent
(n=8) of procedures required sedation with a combination of intra-
venous midazolam, pethidine and chlorpromazine. The remaining
patients underwent the procedure with their existing sedative infu-
sions. Topical anaesthesia was used in all procedures. All patients
were continuously monitored with cardiorespiratory and pulse oxime-
try monitors. Only 5.6% (n=6) developed transient desaturation.
One patient had transient hypotension probably related to sedation,
one developed airway bleeding because of underlying thrombocy-
topenia and one developed transient post-procedure stridor. 3.7% (n
=4) had their sedation reversed with flumazenil or naloxone.

In conclusion, bedside flexible fiberoptic bronchoscopy under intra-
venous conscious sedation in children in the paediatric intensive
care unit is safe. Proper monitoring and trained personnel are
however important to avoid potential complications.

Hypoxaemia during tracheal suctioning; comparison of closed versus open techniques at varying PEEP

DG Pogson, PJ Shirley

Intensive Care Unit, Royal Adelaide Hospital, North Terrace, Adelaide SA5000, Australia

Introduction: Suctioning of artificial airways is a necessary proce-
dure but is not without risk. Hypoxaemia is a recognised complica-
tion. Several small studies have suggested that closed suction
catheters offer benefits over open suction because disconnection
from the ventilator circuit is not required [1], thereby maintaining
ventilation, F,O, and PEEP. Other studies have sought to prove the
maintenance of lung volume and cardiovascular stability with
closed suction [2]. There is little evidence that closed suction
systems offer clinical advantage over open suction in terms of arte-
rial oxygenation. No published study had compared changes in
PaO,/F/O, post suction. We performed a study in critically ill
adults to identify any differences in PaO,/FO, between closed and
open suction for a given PEEP.

Methodology: We obtained local ethical approval for a prospec-
tive, randomised, crossover study. Adult ventilated patients with
6.5 tracheal tubes or larger and arterial catheter were randomised
by sealed envelope to receive closed or open suction first, then the
converse. Head injured patients were excluded. The two standard-
ised suction episodes were separated by 2 hours. Ventilatory para-
meters, PEEP and position were unchanged. After baseline ABGs,
subjects received FO, 1.0 (hyperoxygenation) for 3 min prior to
suctioning. The authors performed suctioning at 100 mmHg nega-
tive pressure. 14F Ballard Trach-Care and Indoplas suction
catheters were used. Two suction passes were made, timed to
less than 30s total. The patients were re-commenced on pre-
suction ventilator settings and FO,. ABGs were drawn at3,
15 and 30 min post suction and analysed immediately.

Results: Twenty-three patients were recruited. Thirteen subjects
were receiving PEEP 10cmH,O or greater and 10less than
10cmH, 0. Arterial oxygenation data was expressed as PaO,/F O,
and compared using a paired t-test. One high PEEP subject was
withdrawn from the study after developing hypoxaemia after open

suctioning. No critical incidents were noted. In all patients sedation
scores were the same for both episodes.

Hyperoxygenation produced an expected significant increase in
PaO,/FO, at time zero. At 3min the sustained increase
approached significance. At 15 and 30 min, in both high and low
PEEP groups, there were no statistically significant differences from
baseline with either closed or open suction (P=0.140-0.763). No
comparison is therefore possible between the two suction methods.

Discussion: Three minutes of 100% oxygen prior to tracheal
suction would seem to prevent hypoxaemia and provide increased
oxygenation for up to 3 min after suctioning. This period of hyper-

Figure

140%

O,

120%

100%

Variation from
baseline PaO,/F,

80%

60% —

0 3 mins 30 mins

15 mins

Time
— — —— Closed PEEP <10 cmH,O
------- Open PEEP <10 cmH,O
Closed PEEP >10 cmH,O
Open PEEP >10 cmH,O

Mean change in PaO,/F,0, from baseline (100%) at PEEP >10 or
>10 cmH,0.



http://ccforum.com/supplements/6/S1

P31

P32

P33

Critical Care Vol 6 Suppl 1

oxygenation is longer than that recommended by the AARC. After
3 min, oxygenation returned to baseline in both high and low PEEP
patients and as there was no difference demonstrated, the two
methods of suctioning cannot be compared. If hyperoxygenation is
performed properly before suctioning, it is unlikely there would be
any clinically significant differences between suction methods in
terms of hypoxaemia.

Bacterial filters in breathing circuits: an unnecessary cost?

22nd International Symposium on Intensive Care and Emergency Medicine
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L Lorente*, M Lecuonat, J Malaga*, C Revertt, M Llavadort, ML Mora*
*Department of Intensive Care, and *Department of Microbiology, Hospital Universitario de Canarias, Tenerife, Spain

Objective: To analyze the utility of bacterial filters (BF) to prevent the
incidence of pneumonia (PN), tracheobronchitis (TB) and tracheal
colonization (TC) in patients undergoing mechanical ventilation.

Methods: From 1 July 2000 until 31 March 2001 a prospective
and randomized study was realized. Included were all patients
admitted in ICU and who required mechanical ventilation for
24 hours or more. At admission to the ICU patients were random-
ized in two groups (one group ventilated with BF, and another one
without them). A throat swab on admission and afterwards twice
weekly were taken. Infections were diagnosed according to CDC
criteria and classified based on throat flora in endogenous and
exogenous. The statistical analysis was realized by chi-square test
and Student t-test, and we took values P<0.05 to consider a sig-
nificant difference.

Results: Included were 230 patients (59.13% male). Mean age
was 57.60+17.21 years. APACHE-Il was 15.88+5.18. Mortality

Are periodic changes of ventilator circuits necessary?

was 28.26%. Both groups of patients (114 with BF and 116
without BF) were similar in age, sex, mortality and APACHE-Il. No
significant diferences were found in the percentage of patients
who developed PN (24.56% with BF and 21.55% without BF),
combined PN or TB (34.21% vs 28.449%), combined PN or TB or
TC (42.10% vs 43.96%). Neither in the number of infectious
events per 1000 mechanical ventilation-days: PN (17.41 with BF
and 16.26 without BF), PN or TB (24.62 vs 20.88), PN or TB or
TC (36.63 vs 34.98). Neither in the the percentage of patients who
developed infectious events and in the number of infectious events
per 1000 mechanical ventilation-days in each group of mechanical
ventilation-days. Neither in the number of exogenous events per
1000 mechanical ventilation-days (4.20 with BF and 3.95 without
BF).

Conclusions: Bacterial filters in breathing circuits do not reduce
the incidence of respiratory infections, neither exogenous events.
The employment of bacterial filter may be an unnecessary cost.

L Lorente*, M Lecuonat, R Galvan*, ) Malaga*, MJ Ramos*, ML Mora*
*Department of Intensive Care, and *Department of Microbiology, Hospital Universitario de Canarias, Tenerife, Spain

Objective: To analyze the utility of periodic change of ventilator cir-
cuits (PCVC) to prevent the incidence of pneumonia (PN), tracheo-
bronchitis (TB) and tracheal colonization (TC) in patients
undergoing mechanical ventilation.

Methods: From 1 April 2001 until 30 August 2001 a prospective
and randomized study was realized. Included were all patients
admitted in ICU and who required mechanical ventilation for
72 hours or more. At admission to the ICU patients were random-
ized in two groups: one group ventilated with PCVC each
48 hours, and another one without change. A throat swab on
admission and afterwards twice weekly were taken. Infections were
diagnosed according to CDC criteria and classified based on
throat flora in endogenous and exogenous. The statistical analysis
was realized by chi-square test and Student ttest, and we took
values P<0.05 to consider a significant difference.

Results: Included were 87 patients (62.06% male). Mean age was
59.52+ 18.23 years. APACHE-Il was 16.01+6.24. Mortality was
18.39%. Both groups of patients (39 with PCVC and 48 without
change) were similar in age, sex, mortality and APACHE-II. No sig-
nificant diferences were found in the percentage of patients who
developed some infectious events (PN 20.68%, PN or TB 31.03%,
PN or TB or TC 48.27%), nor in the number of infectious events
per 1000 mechanical ventilation-days (PN 12.42, PN or TB 21.92,
PN or TB or TC 37.28). Neither in the the percentage of patients
who developed infectious events and in the number of infectious
events per 1000 mechanical ventilation-days in each group of
mechanical ventilation-days. Neither in the number of exogenous
events per 1000 mechanical ventilation-days (PN 2.92, PN or
TB 4.38, PN or TB or TC 6.57).

Conclusions: The periodic change of ventilator circuits do not
reduce the incidence of respiratory infections, neither exogenous
events. This may be an unnecessary practice.

Evaluation of early and late complications of percutaneous dilatational tracheostomy in 86 ICU patients

E Efstathiou, M Zaka, M Farmakis, S Evangelatos, A Denaxa, D Pragastis

Intensive Care Unit of METAXA Hospital, Piraecus, Greece

Introduction: Due to the prolonged stay of the critically ill under
mechanical ventilation in ICU often stomatotracheal intubation
should be replaced by tracheostomy. In our ICU for over the last
18 months we are practicing percutaneous dilatational tra-
cheostomy as described by Griggs. The aim of our study is to esti-

mate the safety of the method by evaluating the early and late com-
plications that occurred.

Method: In a retrospective study including 86 patients that have
been trachiostomised by the above method we registered all com-
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plication that occurred for a period of 40 days after the procedure.
In all of the cases the procedure was carried out in the ICU. The
average time for the procedure varied between 2—10 min depend-
ing mainly on the experience of the performing surgeon.

Results: In all cases per-operative mortality was 0%. The compli-
cations registered were grouped in Minor (A): Bleeding up to 20 ml
in eight cases, rapture of the cuff in four cases, difficulty in advanc-
ing the tube into the trachea in four cases, minor subcutaneous
emphysema in the region in two cases, and Major (B): Bleeding
20-150ml in four cases, prolonged oxygen desaturation to 80% in
two cases, extended subcutaneous emphysema in one case.

Available online http://ccforum.com/supplements/6/S1

In group A complications did not request any specific treatment, in
contrast with group B that all complication necessitated specific
treatment.

Early post-operatively in two cases we had suppuration of the
stoma. In two cases we had minor lung atelectasias possibly due
to bleeding. Evaluation on the 40th day was possible only in
55 cases that survived. Among these cases we had kelloid forma-
tions at the wound site in two cases.

Conclusions: The performance of tracheostomy by the above
method is quick and effective in experienced hands in spite of the
low possibility of major bleeding. However, the whole procedure
should be performed in the presence of surgeon. Post operative
scars were minimal.

Comparison of the laryngeal mask airway (LMA) and cuffed oropharyngeal airway (COPA) during percutaneous

tracheostomy (PCT) in ICU patients

SF Kahveci, N Kelebek, B Yavascaoglu, O Kutlay

Uludag University School of Medicine, Department of Anaesthesiology and Intensive Care, Bursa, Turkey

Introduction: PCT is frequently used in ICU patients. Recent
studies suggest that the use of a LMA has achieved good control
of airway during PCT [1]. The COPA is a modification of the
Guedel airway which allows manual ventilation by directly connect-
ing to the breathing system [2]. We designed a prospective ran-
domized study to compare the COPA and LMA devices during
PCT in ICU patients.

Methods: In this study, a COPA or a LMA device was inserted
prior to performing PCT following propofol, fentanyl and mivac-
urium anaesthesia. A size 9—10 COPA or size 4-5 LMA used in all
patients. After oxygenation and ventilation had been adequate,
PCT was performed (Sims Portex Ltd, Kent, UK). If patent airway
was not provided in COPA or LMA, the devices was removed and
endotracheal intubation was performed. All occuring events were
documented, such as hypoxia, airway manipulations during this
procedure.

Results: Patient's demographic data are in the Table. No proce-
dure-related deaths occurred. The COPA failed in three of
23 patients (13%), the LMA failed in two of 24 patients (8%) to
maintain patent airway. The number of airway interventions such as
chin lift were higher in COPA group (48%). Three patients in
COPA group and four patients in LMA group developed minor
bleeding in peristomal area.

Conclusion: Both of COPA and LMA were inserted easily with a
high success rate, but airway manipulations in order to maintain
patent airway were higher in COPA group. Our data suggest that
COPA can be used as an alternative to LMA during PCT.
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Table

Age APACHE Il Duration of PCT (min) Days intubated
COPA (n=23) 52.96+17.29 18.70+9.97 417%+1.11 12.781+6.49
LMA (n=24) 48.791+18.14 15.08+7.17 4.71+£1.97 10.421+2.95

The percutaneous dilatational tracheostomy, a comparative clinical trial

MG Baacke, | Roth, RJ Stiletto, M Rothmund, L Gotzen

Department of Trauma-Surgery and Intensive-Care of the Philipps-University-Marburg, Germany

Introduction: The dilatational tracheostomy becomes more and
more a standard procedure in many ICU. Several systems for the
procedure are available. Few clinical experiences are published
about this procedure, even less about a comparison of the different
kind of systems. On the bases of the experience of 96 self-prac-
ticed dilatational tracheostomies we critically report our experi-
ences with two different kind of tracheostomy-sets.

Methods: Between December 1998 to September 2001 we initi-
ated a prospective, comparing observational study on 96 patients
on a surgical 12-bed ICU who were undergoing a percutaneous

dilatational tracheostomy (PDT). In 36 patients the multi-step-
dilatation-procedure, following Ciaglia (Cook®) was used, the
Criggs—Method (Portex®), a one-step-dilatation with a certain
dilatation-forceps was practiced 59 times. We documented opera-
tion-time, costs and complications in the daily practice at a univer-
sity-teaching-ICU. As complications we considered all transfusion
or surgical intervention requiring bleedings, infections which
needed surgical treatment or antibiotics or intraoperative lowering
of the SpO,-pressure. The operation teams were classified follow-
ing their surgical experience: Team 1: senior-resident/resident,
Team 2: resident/resident, Team 3: resident/house-man.
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Results: The operation-time for the Ciaglia-procedure was
25 (SD % 14) min, with the Criggs-procedure 20 (SD = 13) min.
Considering the costs was the Criggs-system with 127.— E clearly
cheaper than the Ciaglia-system with 165.—E. We found the
Criggs-system easy to learn and to handle, which explains the dif-
ferent durations of operation-times in the different qualified teams:
Team1 needed with a mean operation-time of 36.4 min
(n=11/SD 14 min) significantly longer than Team 2 with a mean
operation-time of 27.3 min (1=24/SD 14.7 min) and Team 3 with a
operation-time of 29.2 min (n=36/SD 18.6). A short-time lowering
of the SpO,-pressure down to 70% occurred in five patients, rele-
vant bleedings were not observed. Dependent on the age of the
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patients we found fractures of the tracheal cartilage in 25% of the
patients but just in one patient further interventions following
decannulation were necessary.

Conclusion: The PDT - independent of the used system -
became a safe, cheap and fast standard-procedure on our ICU. So
far we prefer the Criggs-procedure due to the lower risk of damag-
ing the posterior wall of the trachea, the shorter operation-time and
the lower costs. Nevertheless we practice both methods because
each surgeon achieves best results with the system of it's own
convenience. No difference was found in the incidence of compli-
cations.

Evaluation of the mobility of the vocal folds after percutaneous translaryngeal tracheostomy intervention (Fantoni

technique) on ICU patients

A Di Pastena, U Schloderer, M Delli Muti, G Virtuoso, M Radici, D Celleno
ICU Ospedale S. Giovanni Calibita Fatebenefratelli Roma, Isola Tiberina, 00186 Rome, Italy

The treatment of a critical respiratory insufficiency during a decom-
pensated phase can cause a prolonged period of mechanical ven-
tilation. So a tracheostomic access may be necessary in order to
continue the weaning process from the ventilator.

In our study we wanted to evaluate the mobility of the true vocal
chords and occurrence of the dyslocation of cricoarytenoid carti-
lage after the percutaneous tracheostomy with the Fantoni tech-
nique, which we applied on 70 patients from 1997 until 2001. All
70 patients were treated with the same tracheal access method in
the space between the first and the second tracheal ring.

Our study required an endoscopic evaluation protocol with a direct
fibrolaringoscopic access to the patient. So we evaluated the con-
formation of the upper respiratory-digestive ways and the mobility
of the larynx and of the vocal chords (precisely: symmetric move-
ment in adduction and abduction of vocal folds) and occurrence of
cricoarytenoid cartilage lesion. We repeated the measurements
7 days after the intervention when we substituted the endotracheal
cannule (Time 1) and after 20 days (Time 2).

In the follow up we controlled our patients 2 months after the tra-
cheostomy (Time 3) to find out about eventual anatomic and func-

tional changes of the larynx. Considering the patient’s condition we
then decided about the possible weaning from the tracheostomic
cannule.

Exclusion criteria from patient enrollment were:

1. Patients affected by severe neurologic pathology in which the
damage of the central nervous system could eventually inter-
fere with the mobility of the upper respiratory-digestive ways.

2. Patients affected by severe peripheral neuropathy.

3. Patients with previous surgery of the larynx, the thyroid gland
and the latero-cervical areas (lymphadenectomy, carotid endar-
teriectomy, etc.)

Conclusions: We found no change of mobility of the vocal folds in
any patient nor dislocation of the cricoarytenoid cartilage at any time.

The complicances we observed were due to the percutaneous
technique that consisted in initial lesions like edema (four patients
at Time 1, one patient at Time 2) and hematoma (two patients at
Time 2) which were not visible anymore after 20 days and cartilage
fracture in three patients. On the long run we observed synechie
(three patients at Time 2, four patients at Time 3) and cicatric
stenosis (three patients at Time 2 and 3).

Over-inflation of the tracheal tube cuff: a case for routine monitoring

S Sathish Kumar, PJ Young

Department of Anaesthesia, The Queen Elizabeth Hospital, King's Lynn, PE30 4ET, UK

Introduction: Excessive tracheal tube cuff pressure can cause
mucosal ischaemia leading to tracheal stenosis or tracheo-
oesophageal fistulae [1] and under-inflation of the cuff has been
associated with an increased risk of ventilator-associated pneumo-
nia [2]. High-volume low-pressure (HVLP) cuffs were introduced in
the early 1970s to enable tracheal wall pressure control. The use
of a HVLP cuff does not however guarantee an acceptable
mucosal pressure (MP) unless the intra-cuff pressure (CP) is main-
tained lower than 30 cmH,0O. CP was measured regularly in only
13% of intensive care units (ICU) in one region of England [3]. This
prospective observational study examines the CP recorded after
induction of anaesthesia and in two critical care facilities.

Method: The CP was measured in 30 sequential anaesthetised
patients and 30 critically ill patients in each of two critical care
facilities in one region of England. The anaesthetised group had
their cuffs inflated by the operating department practitioner (ODP).

The cuffs of the critically ill patients were surreptitiously checked
once per patient on the ICU. The ODP and ICU nurses were
unaware that the audit was taking place. If the CP was high it was
reduced to 30cmH,0. If a leak was detected after reducing the
CP then the cuff was re-inflated to just seal and the patient docu-
mented as appropriately high CP.

Results: Anaesthetised patients: The mean CP was 62cmH,0
(range 20-120cmH,0, n=30). There were six (20%) CPs above
100 cmH,0.

Critically ill patients: The mean CP was 46cmH,O (range
18-120cmH,0, n=60). There was no difference in CP between
the two ICUs (mean CP was 43 and 48cmH,O respectively).
There were three (5%) CPs above 100 cmH,O. Eight patients had
appropriately high CPs (mean CP 52 cmH,0) as reducing the CP
caused an audible air leak to occur.
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Conclusion: Over-inflation was more frequent than under-inflation
and pressures far exceeding the capillary perfusion and even 1.
exceeding the systolic arterial pressure were recorded. We recom-

mend that formal protocols of cuff pressure measurement should 9.
be implemented or constant pressure cuff inflators used, especially

in those who are undergoing prolonged intubation.

Does the method of humidification within a CPAP circuit affect the work of breathing? A pilot study

JS Wills, KJ Girling
Intensive Care, University Hospital, Nottingham, UK

Introduction: It has been shown (for example [1]) that heat and Table

moisture exchange filters (HME) can be as effective in humidifica-

tion of a breathing circuit as a heated humidification (HH) system. Level of CPAP (cmH,0)

Before considering the replacement of the present HH system with

HME filters in the high-flow CPAP circuits, we wished to examine ~ WOB mean (SD) (J/I) 0 5 10

whether they would affect the work of breathing (WOB) through

the circuit. We found no evidence in the medical literature that Inspiration

such an investigation had been carried out. HME 0.20 (0.07) 0.29 (0.09) 0.37(0.10)
HH 0.19 (0.07) 0.21 (0.06) 0.31 (0.09)

Method: Six healthy male volunteers were studied. They were Expiration

asked to breathe via a facemask through a high flow CPAP circuit HME 0.14 (0.04) 0.20 (0.10) 0.25 (0.07)

at three different levels of CPAP: 0, 5 and 10 cmH,O. Either a HH HH 0.12 (0.13) 0.17 (0.04) 0.21 (0.03)

system (MR210; Fisher-Paykel Healthcare, NZ) or a HME (Ven-
talink; Pennine Healthcare, UK) was used in the circuit. During tidal
breathing over a 20s period, the airflow through the circuit was
measured with a Fleisch no.2 pneumotachograph and the pres-

sure drop across the circuit was simultaneously recorded, both at
200 Hertz. The work of breathing for inspiration and expiration was
calculated as the product of volume and pressure. Repeated-mea-
sures ANOVA was used for analysis.

Results: The work of breathing per unit tidal volume attributable to
the breathing circuit, shown in the Table, was not significantly
affected by method of humidification for inspiration (P=0.058) or
for expiration (P=0.343) although it increased for each level of

Conclusion: This pilot study suggests a hypothesis that the use of
a HME filter, compared to a HH system, may increase the WOB
associated with a CPAP circuit. The results are not statistically sig-
nificant and 25 subjects will be required to test this hypothesis
according to power analysis. This study will be carried out on
patients on the Intensive Care Unit.

Reference:
1. Martin et al.: Heat and moisture exchange and vaporizing humidi-

CPAP (inspiration, P=0.004 and expiration, P=0.001). fiers in the intensive care unit. Chest 1990, 97:144-145.

Comfort levels of six CPAP delivery systems

RG Roberts*, JS Mecklenburght, A Saayman*, H Rinka*, GP Findlay

*Critical Care Directorate, Univesity Hospital of Wales, Cardiff CF14 4XW, UK; "Department of Anaesthetics and Intensive Care, UWCM,
Cardiff CF14 4XN, UK; *Emergency and Critical Care, Osaka General Hospital, Japan

Objectives: Not all CPAP systems have similar performance char- Methods: Six healthy blinded volunteers subjectively ranked each
acteristics [1]. We aimed to assess comfort levels using six differ- system for ease of breathing and comfort. The CPAP systems were
ent CPAP delivery systems. set to 5cmH,0O CPAP via standardised tubing, mouthpiece and
Table

Pressure deviation (cmH,O) from CPAP level at 25 I/min flow

CPAP delivery system Subijective ranking Inspiration Expiration Overall
Respironics Vision 1 -0.8 -0.1 0.6
Respironics S/T 2 -0.6 0.1 0.8
Drager Evita 4 (NIV) 3 -1.1 1.3 2.4
Drager Evita 4 4 -1.1 1.3 2.5
Drager CF 800 5 -1.3 0.7 2.0
Siemens Servo 300 6 -1.1 2.3 3.4
Spearman Correlation with -0.76 0.83 0.89
ranking P value 0.084 0.04 0.017

NIV, new non-invasive software.
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nasal clips. Pressure, flow and volume at the mouthpiece were
measured using an Datex AS3 monitor and logged to PC.

Results: The pressure fluctuations between inspiration and expira-
tion at 251/min correlated well with the subjective ranking
(P=0.017), with differences most evident in the expiratory phase
of the cycle (P=0.04).

22nd International Symposium on Intensive Care and Emergency Medicine

Conclusions: CPAP systems that minimise pressure fluctuations
are more comfortable. Patient comfort can be improved by choos-
ing and setting CPAP systems to minimise pressure fluctuations.

References:
1. Austin PN, et al: Work of breathing characteristics of seven
portable ventilators. Resuscitation 2001, 49:158-167.

Hypercapnia and respiratory drive in obstructive sleep apnea patients before and after CPAP treatment

A Tasiou, S Nanas, A Prekates, P Tselioti, Ch Roussos

Pulmonary and Critical Care Medicine, Evgenidio Hospital, University of Athens, Greece

Objective: To investigate the respiratory drive and the response to
CPAP treatment in obstructive sleep apnea patients.

Methods: Twenty-one consecutive patients (19 males/2 females)
with newly diagnosed disease with polysomnography were
enrolled in this study. Blood gases, body mass index measurement
(BMI) and spirometry were performed in all patients. Respiratory
drive was evaluated by using the P, technique and the mean
inspiratory flow (V;/T). P, ; was also measured during sub maximal
exercise by using the same technique. All parameters of the respi-
ratory cycle were measured during the PO.1 procedure (Vy, f, Vg, T,
Tron T Tor)- We evaluated all the parameters before and 2 days
after CPAP treatment.

Results: There was no significant difference in BMI, PO,, FEV,,
FVC, respiratory cycle indices and P, , at rest. PCO, was signifi-
cantly reduced (44%5 vs 42+6mmHg) after treatment. At exer-
cise Py, and V{/T, were significantly reduced (6.6+£2.7 vs
4.9+1.6cmH,0, P<0.01 and 72*16 vs 64%+10, P<0.05,
respectively).

Conclusion: The unchanged respiratory drive at rest may not
explain the PCO, reduction in our population. The significantly
reduced respiratory drive and mean inspiratory flow during exercise
could possibly explain change of ventilatory control, which may not
be detected at rest.

Very early extubation and non invasive ventilation after lung transplantation

C Coccia, G Della Rocca, L Pompei, MG Costa, P Di Marco, F Pierconti, P Pietropaoli
Istituto di Anestesiologia e Rianimazione, University of Rome ‘La Sapienza’, Viale del Policlinico 155, 00161 Rome, ltaly

In recent years non invasive mechanical ventilation (NIV), delivered
through facial or nose mask, has been successfully used as an
effective treatment for acute respiratory failure and as a technique
for weaning [1-3]. The aim of this study was to evaluate the use of
NIV after very early extubation in lung transplanted patients.

Methods: Twelve patients (two single and 10 bilateral sequential
lung transplantation), affected by cystic fibrosis (10) and emphy-
sema (two) were early tracheal extubated, in the operating room.
After tracheal extubation, five patients with PaO,/FiO,
<180mmHg and/or PaCO, =270mmHg and/or respiratory rate
>30, were assisted with delivery of artificial, non invasive ventila-
tion (NIV). NIV was intermittently applied for a period of 30-40 min,
through a full face mask. Pressure support ventilation and ventila-
tory settings were adjusted based on continuous pulse-oximetry
and on measurement of arterial blood gases analysis.

Results: Hemodynamics and oxygenations collected during
mechanical ventilation at the end of surgery (FINAL), in sponta-
neous breathing 30 min after extubation (SB), 30 min after NIV
application (NIV) and in spontaneous breathing 120 min after extu-
bation (POST-NIV) are described in the Table.

Discussion: During NIV we observed an improvement in pul-
monary gas exchange with a decreasing in respiratory rate and an
increasing in tidal volume. No patients were reintubated in ICU.

Table

FINAL SB NIV POST-NIV
mAP 66+9 81+7 80+t6 81+13
mPAP 19+3 22+5 18+5 20+6
Cl 39+1.2 46*+09 43+x06 4.7%+03
PaO,/FiO, 483+83 155+55 261+88 185+43
PaCO, 47+£5 72+13 65+6 63+4
ITBVI 838+93 811+85 784+46 78661
EVLWI 13.5+4.0 125+27 11.7£15 11.6*1.6

MAP=mean arterial pressure (nmHg), mPAP=mean pulmonary
arterial pressure (mmHg), Cl=cardiac index (ml-min~"-m=2), ITBVI=
intrathoracic blood volume index (ml-m=2), EVLWI=extra vascular lung
water index (ml-kg=1-m=2).

Conclusion: NIV permitted very early extubation after lung trans-
plantation avoiding tracheal reintubation.

References:
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D Chiumello, E Carlesso, A Cadisco, S Paganini, L Gattinoni

Institute of Anesthesia and Intensive Care, Policlinico Hospital-IRCCS, Milan, Italy

We compared in six healthy subjects non invasive mechanical ven-
tilation delivered by a new ‘helmet’ (large [L] and small [S] size)
and by a standard face mask (FM). We tested three different venti-
latory setting: a continuous flow CPAP (CPAP), a CPAP deliv-
ered by a ventilator (CPAP,,,,,) and a pressure support ventilation
(PSV). The level of PEEP and PSV were 5cmH,O while FO, was

21%. Tidal volume Vi, respiratory rate (RR), work of breathing
(WOB L), pressure time product (PTP) were measured.

Our results suggest that during CPAP the three systems are
equals while during PSV the FM is better.

Table
V; (1) RR (bpm) WOB L (J/I) PTP (cmH,O%*s/m)
CPAP;
Helmet L 0.42+0.05 144141 0.36£0.06 81t16
Helmet S 0.44%0.14 14.8+4.3 0.34+0.06 7114
FM 0.50+0.07 14.9+41 0.39£0.09 8417
CPAP, .
Helmet L 0.56%0.16 14.8+3.6 0.35+0.12 105152
Helmet S 0.63+0.12 135+2.7 0.31£0.18 85145
FM 0.55+0.10 148+4.3 0.26£0.17 81149
PSV
Helmet L 0.68+0.15 125+3.3 0.12%0.1 28+24
Helmet S 0.68+0.18 13.1£83.7 0.13%0.1 30+21
FM 0.62+0.15 15.6+3.6 0.01+0.01* 2+1*

*P<0.05 vs helmet L and helmet S.

Comparison of efficacy of different ventilators to administer NIV in healthy subjects

S Chatterjee*, GD Perkins*, S Giles*, D McAuley*, M Rolandt

*Department of Intensive Care, and *Department of Respiratory Medicine, Birmingham Heartlands Hospital, Bordesley Green East,

Birmingham B9 5SS, UK

Background: Patient compliance and efficacy of the ventilator
used for non-invasive ventilation (NIV) are important determinants
of successful treatment.

Method: In this pilot study, healthy volunteers were requested to
breathe normally for 10 min through a close fitting facemask. Each
volunteer was ventilated using three ventilators, Galileo (Hamilton
Medical, Germany) - pressure support ventilation (PSV), Harmony
S/T (Respironics, USA) - pressure ventilation and Breas PV403
(Breas Medical, Germany) - volume control ventilation (VCV), for a
duration of 10 min in a random order. The CO,SMO Plus respira-

Table 1

tory profile monitor (Novametrix Medical, USA) linked to a com-
puter was used to measure minute alveolar ventilation (MValv),
intrinsic positive end expiratory pressure (PEEPauto), imposed
work of breathing (WOBimp), end-tidal Carbon dioxide (ETCO,) in
the second 5 min of each episode of ventilation. Visual analogue
scale (VAS) for comfort during NIV from seven volunteers was
recorded. Repeated measures ANOVA was used to analyse multi-
ple comparisons.

Comparison of Harmony, Galileo and Breas (mean [SD], median [interquartile])

Baseline Harmony Breas Galileo
MValv 7.48 (0.90) 9.42 (2.08)* 6.72 (1.83)t 7.11(1.74)
PEEPauto 0.00 0.44 (0.13-1.36)* 3.58 (3.06—4.04)** 1.23 (0.73-1.36)*
WOBImp 0.00 0.00 0.25 (0.10-0.37)*** 0.00
Vd/Vt 0.30 (0.03) 0.33 (0.05) 0.31 (0.06) 0.32 (0.06)
VCO, /kg 2.74 (0.45) 2.28 (0.40) 2.50 (0.55) 2.49 (0.49)
ETCO, 5.19 (0.38) 4.25 (0.62)* 4.55 (0.66) * 4.02 (0.55) *

*P<0.05 compared with baseline. t P<0.05 compared with Harmony. * P<0.05 compared with Galileo.
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Results: Thirteen healthy adult volunteers (five male, eight female)
aged 22-48 years were studied. Data obtained from the study are
displayed in Tables 1 and 2.

Conclusion: In normals, VCV with the Breas was less comfortable
than the pressure ventilation modes tested. The increased
autoPEEP and WOBImp may reflect this. There is also a sugges-
tion that the auto-track triggering on the harmony may have
enhanced comfort in normals when compared to the preset flow
triggering on the Galileo.

22nd International Symposium on Intensive Care and Emergency Medicine

Table 2

Comfort VAS scores (0-10) for normal ventilation, Galileo,
Harmony and Breas

Baseline Galileo Harmony Breas

Median 7.8 6.9* 8 2.3

* P<0.05 compared with baseline, T P<0.05 compared with Galileo, *
P<0.05 compared with Harmony.

Non-invasive ventilation (PS-IMV) in patients with acute respiratory failure in common wards away from ICU

A Bekridelis, E Antoniadou, A Kiparissi, M Stougianni, S Vasiliagou, J Galatianos, R Manoulidou, T Georgiadou
ICU ‘G. Gennimatas’, Gen. Hospital, Ethnikis Aminis 41, Thessaloniki 54635, Greece

Objective: Trial of non-invasive ventilation (NIV) in two groups of
patients (pts) with postoperative acute respiratory failure (ARF)
and acute on chronic respiratory failure, in common hospital wards.

Patients and methods: Two groups of pts (age 50-78). Group A:
Surgical (n=24) with ARF, after major abdominal surgery.
Group B: Medical (n=11) with ARF post COPD, sleep apnea syn-
drome and stroke. The pts fulfilled at least three of the following cri-
teria: (1) dyspnea-tachypnea (RR>28/min), (2)the use of the
accessory respiratory muscles, (3) abdominal pattern of breathing,
(4) PaO,/Fi0,<200 receiving O, (Venturi mask), (5)abnormal
0.25 thorax X-ray findings. NIV was used by using the Bi PAP
apparatus with nasal mask, with the following settings:
PEEP=5-10cmH,0, PS level 10-15cmH,0, and IMV breaths
5-12/min, Fi0,=0.4-0.5. The application protocol was as
follows: first 24 hours — continuous ventilation with short pauses
for physical therapy, then with pauses of up to 30 min of sponta-
neous breathing for the evaluation of the pts respiratory reserve.
Pts were monitored with pulse oximeter, BP, CVP, ABG. All the pts
were under proper medical treatment (bronchodilators, etc.). The
improvement criteria were: sufficient TV, no use of accessory respi-
ratory muscles, FiO,<0.4, PaO, > 70 mmHg (FiO,<0.4).

Results: Group A: 16/24 pts (67%) showed significant improve-
ment of ABG values, SaO, and respiratory mechanics. They were
all cured and left hospital. 8/24 (33%) failed to respond and were
intubated and transferred to ICU, owning to bad compliance due
to, nasal mask discomfort (n=4), ARDS (n=3), acute pulmonary
edema (n=1). Group B: 9/11 pts (82%) were successfully discon-
nected, 2/11 (18%) failed to be disconnected owning to severe
respiratory infection in a COPD, patient (n=1) and deterioration of
mental status in a stroke pts (n=1). NIV duration: approximately
72 hours.

Conclusions: The application of NIV is very attractive and promis-
ing with easy use of the BiPAP in common ward pts with ARF. The
majority of our pts responded well and had significant benefit
avoiding endotracheal intubation, mechanical ventilation and ICU
admission.

Reference:

1. Kramer N, Meyer TJ. Mehang J, Cece RD, Hill NS: Randomized
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acute respiratory failure. Am J Resp Crit Care Med 151:1799-1806.

Maintaining ventilatory settings in seven home ventilators during leaks

JM Sab, QV L&, JY Poy

Service de Reanimation, Centre Hospitalier, 71321 Chalon sur Saéne, France

Using home ventilators (HV) may be an alternative for non-invasive
ventilation in intensive care patients with respiratory failure. Air
leaks are frequent in such patients and may be deleterious for the
efficacy of ventilation. Few data are available about performances
of HV. We analyse the adequacy of ventilatory settings in seven
HV during ventilation with increasing leaks on respiratory system.

Study of seven HV on testing bench (SODEREL®):
1: Heélia®(SAIME); 2:Respicaire CV®(DRAGER); 3: O'Nyx®+

(NELLCOR PB); 4: VPAP2 ST® (SULLIVAN): 5: PV 102 (BREAS);
6: Synchrony (RESPIRONICS); 7: Neftis (TAEMA).

Settings: Pep: 6¢cm, PS: 15cm, RR: 12/min, minimal slope, Expi-
ratory Trigger minimal, Inspiratory Trigger maximal (ITmax) and
minimal (ITmin).

Three periods have been studied: A: no additional air leak, B: one
and C: two calibrated leaks (4 mm diameter each).

Parameters analysed: RR with [Tmin, Pep and Paw with ITmax,
iFmax, eFmax, I/E with Itmin.

Results: See Table overleaf.

Conclusions: These seven HV are heterogeneous. Only two HV
(4 and 6) are able to maintain the major parameters (RR, PEEP
level and PS level). Two (1-3) are unable to maintain Pep level
with maximum leaks and two (2-7) cannot even reach pressure
support level.

Inspiratory time is systematically increased with inverse I/E in two
cases. Auto triggering occurs with ITmin in three HV (1-2-5) and
is independent of maintaining PEEP level.

It is probably important to consider performances of home ventila-
tors before starting non-invasive ventilation in critically ill patients.
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Table
1A 1C 2A 2C 3A 3C 4C 5A 5C B6A 6C 7A 7C

Pep 6.27+05 1.49+00 592400 5.79+1.3 589401 4.62+02 588+00 567400 58400 570+01 571400 573+0.0 443+0.0 4.43+0.0
Paw 21,9401 22+0.05 229+01 177466 21.3+0.1 202%0.1 209+00 204+00 21.7+0.1 20.7£0.0 21.7+0.2 21.8401 225+02 182+04
RR 121+0.47 286%0.86 11.3%29 44%1.2 124207 123%05 12103 120£01 121+01 24511 121#01 12101 123+03 123403
iF 15740.0 161200 1.11#00 09%034 1.15+00 1.24%00 15+005 1.22+00 1.20+0.0 1.02+00 1.28#0.0 1.25+0.0 1.54*0.2 1.24+0.2
eF 14401 -14#00 -15%0.0 -13%05 -1.1#00 -07x00 -1.7+#00 -1.740.0 -15+00 -15%00 -1.4%00 -15+00 -1.240.0 -1%0.1
I/E 0.13+0.1 063+01 0.19+01 11%00 0.16+02 01601 0.26+01 0400 03#00 1.94%01 045400 046+00 0.29+00 0.45%0.1

Triggering level automatically adjusted for 4 and 6.

Effect of noninvasive ventilation on pulmonary gas exchange in chronic obstructive pulmonary disease

HK Nagi, AM Habib, SH Omar, AY Zakaria
Critical Care Medicine Department, Cairo University, Egypt

Background: In patients with acute exacerbation of chronic
obstructive pulmonary disease, noninvasive ventilation may be
used in an attempt to avoid endotracheal intubation and complica-
tions associated with mechanical ventilation.

Method: We conducted a prospective, randomized study compar-
ing noninvasive ventilation delivered through a face mask with stan-
dard treatment in patients admitted to ICU.

Results: A total of 23 patients were recruited from a large group
of 63 patients with chronic obstructive pulmonary disease admit-
ted to crit