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Abstract

ANALYSIS OF SINGLE BREATH MEASUREMENT
TO OBTAIN EXHALED NITRIC OXIDE CURVES IN VENTILATED PATIENTS

Kyota NAKAMURA
Department of Anesthesiology and Critical Care Medicine
Yokohama City University Graduate School of Medicine

Exhaled nitric oxide is a marker of airway inflammation and lung injury. Exhaled NO values vary consider-
ably with exhalation flow rate. Therefore, standardization of exhalation flow is critical for obtaining reproduc-
ible measurements. In ventilated patients, it is difficult to standardize the exhalation flow rate, and a detailed
method of exhaled NO measurements has not yet been found. In a previous study, in natural airway patients,
characterized exhaled NO curves were obtained by a single breath maneuver with breath-holding and constant
flow exhalation. The exhaled NO curves are divided into a dead space (phase 1), a mixture of airway and al-
veolar gas (phase 2), and the alveolar plateau (phase 3). The aim of this study was to develop a technique for
obtaining characterized exhaled NO curves in ventilated patients.

Five patients that underwent planned operations under general anesthesia were enrolled. During general anes-
thesia, exhaled NO was continuously measured under normal ventilation (VT =10ml/kg, f=10bpm, I:E=1:2,
Tpause/Ti=10%) and breath-holding ventilation (VT=15ml/kg, f=4bpm, I:E=2:1, Tpause/Ti=50%)
with an expiratory resistance tube to produce the constant flow exhalation.

During normal ventilation, expiratory flow rate decelerated and exhaled NO curves showed a small peak
(5.8+2. 7Tppb) in phase 1 and 2 (dead space and airway), and then increased slowly (6.0*4.2ppb) in phase
3 (alveolar gas). In constant flow exhaled ventilation, exhaled NO curves showed a large peak (20.8%9.9
ppb) in phase 2 and decreased gradually to a constant plateau (6.0%*2.7ppb) in phase 3. Airway gas was
clearly distinguishable from alveolar gas (p=0.023).

We used an expiratory resistance to produce constant expiratory flow in the ventilated patients. Breath-
holding ventilation with expiratory resistance showed exhaled NO curves comparable to those of previous stud-
ies. This method during mechanical ventilation can be useful in differentiating airway and alveolar inflamma-

tion.



