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Objectives

To determine the effect of pulmonary homograft performance on systo-

lic and diastolic right ventricular (RV) function late after the Ross pro-

cedure using magnetic resonance imaging (MRI).

Material and Methods

The local ethics committee approved the study and informed consent

was obtained from all participants. Seventeen patients (15 male; age

19±3.9 years; 8.3±3.2 years after surgery) and 17 matched volunteers (15

male; age 20±3.9 years) were prospectively studied with MRI. Standard

velocity-encoded and multi-slice multi-phase imaging sequences were

used for assessment of homograft valve function, systolic and diastolic

RV function, and RV mass. Mann-Whitney U test and Spearman's rank

correlation coefficient were used for statistical analysis.

Results

Homograft stenosis (peak-flow velocity >1.5m/sec across homograft

valve) was found in 12 of 17 patients but not in volunteers, P<0.001.

Increased RV mass was present in Ross patients: 17.0 gram/m2±4.8 vs.

10.9 gram/m2±5.6 in volunteers, P=0.004. In addition, impaired diasto-

lic RV function was found as shown by a decreased mean tricuspid

valve E/A peak-flow velocity ratio (1.56±0.75 vs. 2.05±0.58, P=0.03).

Peak-flow velocity across the homograft valve correlated with RV mass

(r=0.38, P=0.03) and tricuspid valve E/A peak-flow velocity ratio

(r=0.39, P=0.02). RV systolic function was normal in Ross patients (RV

ejection fraction 52%±8 vs. 51%±5, P=0.74). 

Conclusions

Homograft stenosis as evidenced by increased peak-flow velocity across

the homograft valve is frequently observed late after the Ross opera-

tion. Hemodynamic consequences are RV hypertrophy and RV diastolic

dysfunction, whereas systolic RV function is still well preserved.
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Introduction

In children, exercise induced airway obstruction (EIAO) is an invalida-

ting entity. EIAO is more outspoken in cold air. The forced oscillation

technique (FOT) is a relatively new technique to non-invasively measu-

re airway resistance. The aim of the study was to evaluate the use of

the FOT to detect EIAO, in warm and cold air.

Methods

14 children (aged 10.0±2.5 years) with a history of exercise induced

dyspnea, performed an exercise provocation challenge in cold air (1ºC)

and at room temperature (20ºC). Lung function was measured before

and at regular intervals after exercise challenge with flow-volume

loops, alternating with FOT measurements.

Results

Results are shown in Table 1. 

Conclusion

As expected the decline in lung function was more evident in cold air.

In line with this, the increase in average airway resistance (Rrsmn)

after exercise was more outspoken in cold air conditions. The resistan-

ce at lower frequencies (Rrs0-4) showed a more prominent increase

than the Rrsmn.  FOT measurements in warm air conditions seem to be

an elegant and suitable way to evaluate EIAO. The relatively high

increase in resistance at low frequencies indicates towards the existen-

ce of a substantial peripheral component in EIAO.

P-04

Exercise provocation testing in cold and warm air, a comparison between 
lung-function outcomes

P-03

Right ventricular function and pulmonary flow dynamics late after 
the Ross operation assessed with MRI

Cold test Warm test p

FEV1(%) -35.2±15.1 -15.2±12.1 0.001

MEF50(%) -53.2±14.7 -25.6±18.2 0.001

RrsMn(%) 52.7±51.6 38.2±27.5 0.433

Rrs0-4(%) 128.8±122.6 67.7±54.4 0.136

Table 1, Lung Function measurements


