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Background
Cardiovascular magnetic resonance (CMR) flow quanti-
fication for determining the ratio of flow between the
pulmonary and systemic circulation (Qp/Qs) is used to
quantify cardiac shunts. However, both the accuracy and
precision of Qp/Qs can be influenced by measurement
errors in flow quantification. Post-processing methods
for stationary tissue background correction have been
proposed to improve flow quantification accuracy. We
sought to evaluate the changes in accuracy and precision
of Qp/Qs following stationary tissue background correc-
tion. We hypothesized that stationary background cor-
rection would reduce the standard deviation (SD) of
mean Qp/Qs compared to uncorrected measurements in
clinical patients without cardiac shunts.

Methods
We enrolled consecutive patients (n=120, age 49±16
years, 64% male) referred for clinical CMR at 1.5T (Sie-
mens Aera) in whom the CMR report had no mention
of cardiac shunts, malformations in the great vessels or
persistent arrhythmias. A clinically available free-breath-
ing non-segmented phase contrast velocity encoded
sequence was used for flow imaging in the ascending
aorta and pulmonary trunk. Flow quantification was per-
formed both uncorrected and corrected for background
phase correction using semi-automated methods with
manual adjustments in clinical software (SyngoVia ver-
sion VA30, Siemens). Exclusion criteria included signifi-
cant arrhythmia defined as an SD of the mean RR

interval during flow acquisition exceeding 10% of RR for
either acquisition. Data are given as mean±SD. Means
were compared by the paired or unpaired t-test (t) as
appropriate, and SDs by the F-test (F).

Results
94 patients (age 50±16 years, 62% male) had no signifi-
cant arrhythmia and mean uncorrected Qp/Qs 1.06
±0.12 and corrected 1.06±0.09 (t p=0.58, F p=0.007).
Males (n=58) had uncorrected Qp/Qs 1.07±0.13 and
corrected 1.06±0.09 (t p=0.30, F p=0.006). Females
(n=36) had uncorrected Qp/Qs 1.03±0.10 (compared to
males t p=0.07, F p=0.12) and corrected 1.07±0.10
(compared to uncorrected t p<0.001, F p=0.67; com-
pared to males t p=0.70, F p=0.72). Compared to
females, males had a greater body surface area and body
mass index (both p<0.001), but the greatest changes in
precision and accuracy for the effect of background cor-
rection were obtained for analysis by gender.

Conclusions
In males, background correction did not change mean
Qp/Qs, but improved its precision. In women, back-
ground correction increased mean Qp/Qs by four per-
centage points, with an unchanged precision, yielding a
Qp/Qs that did not differ from corrected males. Back-
ground correction reduces gender differences and
improves the accuracy and precision of Qp/Qs, albeit by
different mechanisms in men and women.
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