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Effect of breathing training on image quality of MR lung free respiratory imaging sequence
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Abstract: Objective: To explore the value of respiratory training in improving the image quality of pulmonary MRI of
free breathing. Methods: A total of 42 patients who were scheduled to undergo pulmonary MRI examination from June 2022
to June 2023 were prospectively collected and matched according to their age, gender and location of lesions, and then the
patients were randomly divided into experimental group and control group. Before the examination, the operator informed the
patient of the noise, fever, examination time and other information. The control group received routine preparation before ex-
amination. The respiratory status of the patients in the experimental group was evaluated by visual inspection methods 30 min
before examination. For patients with regular breathing, the operator told the patient to continue to breathe at the current
thythm. For patients with irregular breathing, the operator instructed the patient to inhale and exhale for 2 minutes. If breath-
ing was still irregular, the operator continued breathing training and extended the time to 5 minutes. The star volumetric in-
terpolated breath—hold examination (star VIBE) and spiral ultra—short echo time (spiral UTE) images of all patients were collected.
Without knowing the grouping, two senior doctors used the five—point method to subjectively evaluate the image quality of
lung MRI images. The signal intensity(SI) and standard deviation(SD) of ascending aorta, pulmonary trunk and descending aorta
were measured. According to the formulas of signal to noise ratio(SNR) and coefficient of variation(CV), the SNR and CV val-
ues were calculated, and the objective image quality between the experimental group and the control group were compared.
Results: The scores of vascular clarity, bronchial clarity, noise and artifacts and overall image quality in the experimental
group were higher than those in the control group (P<0.05). In the objective image quality evaluation, the SNR values of as-

cending aorta, pulmonary trunk and descending aorta in the experimental group were higher than those in the control group(P<
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0.05), while the CV values of ascending aorta, pulmonary trunk and descending aorta in the experimental group were lower

than those in the control group (P<0.05). Conclusion: Breathing training can improve the image quality of free breathing se-

quence and improve the success rate and comfort of patients.
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Figure 1.

The overall image quality score of star VIBE sequence image(Figure la), spiral UTE sequence image(Figure 1b)

and respiratory rate chart (Figure lc) in the control group was 3, while the overall image quality score of star VIBE sequence

image(Figure 1d), spiral UTE sequence image(Figure le) and respiratory frequency chart(Figure 1f) was 4 points, and the image

artifact in the experimental group was light.
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Figure 2. The SNR of the descending aorta in the star VIBE sequence image (Figure 2a), spiral UTE sequence image (Figure 2b) and

respiratory rate chart(Figure 2c) of the control group was 13.67, 18.36, respectively. In the star VIBE sequence image(Figure 2d), spiral UTE

sequence image(Figure 2e) and respiratory rate chart(Figure 2f) of the experimental group, the SNR were 22.43, 24.61, respectively. In the ex-

perimental group, the image artifacts were light, and the vascular and bronchial resolutions were high.
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