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RESPIRATORY AND HEMODYMAMIC EFFECTS OF WO DURING ACUTE FAILURE OF
CHROMIC RESPIRATORT INSUFFICIENCY

“om o u pRAULT, F. SAULWIER, M. BELLD, A. DURGCHER

The wasedilator effect of breathing W0 on the arterial pulmonary
circulation is well known fin many cases of arterial pulsonery
hypertension. The aim of this study is te evaluate the respiratory and
hemodynanic effects of ND in patients with chronfc obstructive pulmonary
disease (COPD) and acute respiratory failure [ARF)

Petients pnd methods : 9 patients (mean age B2*10 years) with COPD and
pulmonary hypertension are studied. They have ARF and contrelled
ventilation. Respiratory and hemodynamic data are collected before MO
fnhalation after 15 minutes of W0 finhalation (40 ppm) and 30 minutes
after the end of NO breathing. Statistic analysis use ANOVA.

Results - Betore AD er
FAP (mig) 3l 2537 g
€1 (1.min-1.m-2) 4,741 4,8%0.8 4,61 3
PYR (Dyn.sec.cm-5.m-2)| 385124 | 2BE+115% 3981142 e, 05
SVR (Dyn.sec.cm-5.m-2)| 15673370 | 15487345 15862358
BVEF % 3645 10+ 3549
[ F. peak. |mBar] =10 I kD530
PalZ (mig) 98416 B4l 95421
Fal02 (mmig) LRI 3445 3444
Q597 (%) 16*10 2249 1845

FEP : mean pulmonary arterial pressure - CI @ cardiac index - PYR :
pulmonary vascular resistances - SVR : systemic vascular resistences -

RYEF : right ventricular ejection fraction - Ppeak peak 2irway|
pressure |
Conclusion : Inhalation of 40 ppm of MO during ARF of COPD has a pure
arterial pulmonary vasedilator effect with an improvment of right
ventricular functien. There was a small bronchodilator effect. There was
a decrease of Pal@ and WASQ) mismatching probably due to excessive
srterial pulmonary vasodilatation in patients whose previcus hypoxemia
was corrected by controlled ventilation.

Intensive Care Department - Calmette Hospital - 55037 Lille [France)

ADDITIONAL AND REDUCED WORK OF BREATHING UNDER AUTOMATIC TUBE
COMPENSATION (ATC) WITH PROPOARTIONAL ASSIST VENTILATION [PAV)

B. Fabry, J. Gutimann, L. Eberhard, G. Woiff

Background: In weaning patiens from mechanical ventilation, patient-triggered
Inspiratory Pressure Suppor vendilation|1PS) is commanly used. Several methods
hawve been documented on how to find the aptimal level of inspiratory pressure
suppon. Problem: The fiow-dependent resistance of the endotracheal tube (ETT)
can serously hinder inspiration and expiration. The pressure drop across the ETT
[APETT) can be larger than the IPS causing additional ventilatory work, Methods:
To compensate for the resistance of the endotracheal tube during inspiration and
expiration we modified a demand-flow-ventilator as follows. 1) Tracheal pressure
(Pirach) was calculated at a rate of 500 Hz by measurement of flow and pressure
at the outer end of the ETT and using coefficients describing the llow-dependen
ETT resistance. 2) The calculaled tracheal presswre was then fed ino the
ventilator which then controlled fracheal pressure at 8 targe! tracheal pressure.
With our medified ventilator we were able 1o apply a volume Propartional Assist
Ventilation (PAV) of the tracheal pressure (ATC with PAV). Investigation: In 10
inubated patients breathing spontanecusly under IPS and ATC with PAV, we
determingd additional and reduced work of breathing from pressure diference
between measured Pygen and PEEP. Additional work arises il Pygch<PEEP:
Wi add= | (Pirach-PEEP)IV; and the patient’s work of breathing is reduced o
Puach>PEEP: Wy eg= | (Pyach-PEEP)V. Results: During IPS, enormous
additional work can anse, depending on the breathing effort of the patient.
Unforunately, reduced work decreases with increasing breathing effart. During
ATC with PAV, reduced work increases with increasing breathing efion. Additional
work remains negligible. The figure gives an example of 3 patient (intubaled with
an ETT of 7.5 mm ID) whe displayed variable breathing etfort. Conclusion: ATC
with PAV is a suitable mode for avoiding additional work of breathing, especially
in patients with variable or high breathing efion.

Wi [md] IPS = |0 mbar PAV = 10 mbasA with ATC
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TREATMENT OF PATIENT-VENTILATOR-DES YNCHRONISATION WITH AUTOMATIC
TUBE COMPENSATION (ATC) AND PROPOATICINAL ASSIST VENTILATION [PAV)
B. Fabry, J. Gutimann, L. Eberhard, G. Wolll
Patient-triggered inspiratory pressure suppon (IPS) is a popular mode for assisting
spontaneows breathing. In weaning patients with respiratorny failure using IPS, we
found, however, that more than 50 % of the patients displayed desynchronisation,
i e. the ventilator did not detect and consequently did not suppaort all the patients”
effiorts o breathe. The reasons lor desynchronisation arg 1) a profonged ventilator
response delay (e. g. due to trigger mechanisms), 2) an imperfect criterion for the
termination of pressure support, and 3) dynamic hyperinflation (e, g. due to
expiralory flow Emitation). Reasons 1) and 2) can be rectified with Propodional
Agsist Ventilation (PAV). Expiralory fliow limitation can be reduced with a mode
compensating for the flow-dependent resistance of the endotracheal tube, We
combinad PAV with ATC in a medified demand flow ventilator and applied this
mode in a patient cisplayed desynchronisation. Under IPS the respiratory rate
marasured al the ventilator was 20/min, howewer, the patient alempied 1o breathe
S0/min, Under PAV with ATC each breathing efon was supported by the
ventilalor, The figure shows volume, airway pressure and esophageal pressure of
this patient in both modes.

ww!

T ] i ] = 30 = C ]
VFBS a 12 Shant po- 1 et time [s]
FPPS . 2 mbanls PEEP = S mitwr

Iemiraton ceaenon = 35 % ol ¥ mas
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EFFECT OF ALRWAY PRESSURE REDOCTION (N EXTRAVASCULAR LUNG WATER

E. FERMAMDET MOWDEJAR, G. VAIQUEI WATA, F. CANTALEX), E. EIVERA
FERMANDEL, P. HAVARRETE NAVARRD, M ARIAS, F. CUERRERD

Ventilation with high peak airway pressures (Peak-AF) can produce
severa respir deterioration, with an imcrease in extravascular lung
water (EVLN). It is therefore possible that mechanical veatilaticm with
high pressures can contribute to lung damage in patients with Adult
Eespiratory Distress Syndrome (ARDS). This deterjoration will often mot be
recognised, due to the severe pulmomary injuries that these patiests
already have.

CBJETIVE: To determime if a reduction of over 20% in peak airvay
pressure (Peak-AP) can affect the velume of EVLE.

MATERIAL AND METBODS: 31 patients om mechanical weatilaticm amd
who seet the wsual criteria for Adult Bespiratory Distress Syndrome (ARDS).
The stody was within the first 72 bours after the diagmosis of
IRDS. The patiests’ EVIM vas determined in two situaticss, 1) during
contrelled mechanical vemtilation with positive end expiratory pressure
{CHV=PEEP), and 2| & hours after reducing the Peak-AP by at least 20% wsing
inverse I/E ratio of 2/1 (IR¥-2/1). EVLM vas determined by double dilwtion
mithod.

PESOLTS: The study was abandened in @ patients for warious
rexsons. In the 22 patients that completed the procedure, the Peak-AP fell
from 48.4 + 9 cali0 during ON-PEEP to 36.3 + 9 cali;0 during IRV-2/1
{pe0.001), while the EVLN was sinilar in both situations, 17.2 & 4.1 nl/kg
during CMV-PEEP, and 16.9 # 4.5 ml/kg during IEV-2/1. Cardiac output,
pulmonary artery pressure, systemlc artery pressure and Pa0Z/FiCI ratio
showed no varjations oa changing the vestilatiom pattern.

CONCLOISION: The reduction of Peak-AP over 6 hours in patients
with ARDS produced no significant changes in EVLA.
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TREATMENT OF PATIENT-VENTILATOR-DESYNCHRONISATION WITH AUTOMATIC
TUBE COMPENSATION (ATC) AND PROPORTIONAL ASSIST VENTILATION (PAV)

B. Fabry, J. Guttmann, L. Eberhard, G. Wolf

Patient-triggered inspiratory pressure support (IPS) is a popular mode for assisting
spontaneous breathing. In weaning patients with respiratory failure using IPS, we
found, however, that more than 50 % of the patients displayed desynchronisation,
i. e. the ventilator did not detect and consequently did not support all the patients’
efforts to breathe. The reasons for desynchronisation are 1) a prolonged ventilator
response delay (e. g. due to trigger mechanisms), 2) an imperfect criterion for the
termination of pressure support, and 3) dynamic hyperinflation (e. g. due to
expiratory flow limitation). Reasons 1) and 2) can be rectified with Proportional
Assist Ventilation (PAV). Expiratory flow limitation can be reduced with a mode
compensating for the flow-dependent resistance of the endotracheal tube. We
combined PAV with ATC in a modified demand flow ventilator and applied this
mode in a patient displayed desynchronisation. Under IPS the respiratory rate
measured at the ventilator was 20/min, however, the patient attempted to breathe
50/min. Under PAV with ATC each breathing effort was supported by the
ventilator. The figure shows volume, airway pressure and esophageal pressure of
this patient in both modes.
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