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Table 1 Patient characteristics

Patient (n) 13
Age (years) 59+17
Male/Female 9/4

Pulmonary arterial pressure (mmHg)

Maximum 23 +4 (16-28)
Minimum 5+2(2-8)
Mean 13 +£2 (8-15)
Diagnoses on admission

Valvular heart disease (AVR) 4
Ischemic heart disease 4
Arrhythmia 3

Lung disease 2

AVR: aortic valve replacement
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Figure1 Example of a recording during
the Valsalva maneuver. Pulmonary arterial
flow velocity (Vm), pulmonary arterial
computer-derived backward (Pb) and
measured pressure (Pm) in a 58-year-old
male patient with chest pain syndrome.

Figure 2 ECG, measured pulmonary
arterial pressure (Pm), pulmonary arterial
flow velocity (Vm), and computer-derived
pulmonary arterial backward pressure
(Pb) waves from the “quasi-steady state”
in the same patient as in Figure 1.

Figure 3 The influence of reflections on
the shape of pulmonary arterial flow velocity
(Vm) and pressure (Pm) wave forms during
the Valsalva maneuver in the same patient
as in Figure 1. Computer-derived backward
pressure (Pb) waveforms are shown indi-
vidually in the lower position.
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Figure 4 Examples of the pulmonary
arterial flow velocity (Vm), pressure (Pm)
and computer-derived backward pressure
(Pb) wave forms obtained from a patient
with pulmonary hypertension at control
before the Valsalva maneuver.

Figure 5 The influence of reflections on
the shape of pulmonary arterial flow velocity
(Vm) and pressure (Pm) wave forms during
the Valsalva maneuver in the same patient
as in Figure 4. Computer-derived backward
pressure (Pb) waveforms are shown indi-
vidually in the lower position.
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Table 2 Measured parameters at control and during Valsalva maneuver

Parameter

Control

Valsalva

Peak Pb/Pm
Reflection Index
Q-peak Pb/Q-Q
Q-peak Vm/Q-Q

0.31 £0.06 (0.46)
0.20£0.12 (0.45)
0.49 £0.10 (0.29)
0.26 £0.08 (0.12)

0.46 £ 0.03 ** (0.45)
0.45 £ 0.04 ** (0.44)
0.39£0.13% (0.27)
0.23+£0.07* (0.13)

*p <0.01, **p<0.001, (): parameter measured in the patient with pulmonary hypertension
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Effects of the Valsalva Maneuver on the Mechanical Properties
of the Main Pulmonary Artery: Relationship to Pulse Wave Reflection

Shizuo Hanya

Faculty of Health Care Science, Himeji Dokkyo University, Hyogo, Japan

Key words: valsalva maneuver, pulmonary pulse wave reflection, pulmonary circulation, pulmonary hypertension,

multisensor catheter

To understand more fully the effects of the Valsalva maneuver (VM) on pulmonary circulation, pulmonary pressure
(Pm) and pulmonary flow velocity (Vm) were measured simultaneously using a multisensor catheter during VM in 13 patients
without evidence of pulmonary disease and one patient with mild pulmonary hypertension (PH). Instantaneous pressure
wave reflection (Pb) was calculated from Westerhof’s equation every 2 msec. To estimate the amount of pulmonary wave
reflection, peakPb/peakPm (peakPb/Pm), reflection index (R.I.) defined as the area ratio of backward wave in systolic
pressure waveform, Q of QRS complex of ECG to peak Pb time interval (Q-peakPb), and Q of QRS complex of ECG to
peak Vm time interval (Q-peakVm) were calculated. The VM strain significantly increased peakPb/Pm (p < 0.001) and R.I.
(p < 0.001), whereas VM induced a significant decrease in Q-peakPb (p < 0.01) and Q-peakVm (p < 0.01). Pulmonary flow
velocity and pressure wave shapes in systole that were ordinarily similar became dissimilar with the VM strain, except in one
patient with PH in whom no significant changes in the above parameters were observed during the VM. These finding show
that the VM significantly provoked an increase in the magnitude and early appearance of pressure wave reflection in the
main pulmonary artery in systole, resulting in decreased similarity between pulsatile pulmonary pressure and flow velocity
waveforms, which were similar to those observed in a patient with PH. (J Jpn Coll Angiol, 2010, 50: 189-195)
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