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	Introduction: Primary Ciliary Dyskinesia (PCD) is a rare lung disease characterised by defects in ciliary function leading to peripheral airway dysfunction. Spirometry and lung clearance index (LCI) are available techniques to measure lung ventilation but these techniques estimate whole lung ventilation and do not provide regional information. CT chest is used to monitor the progress of regional structural disease however does not provide ventilation information and involves radiation exposure. Phase-resolved functional lung (PREFUL) MRI is a radiation free imaging technique that offers assessment of both lung morphology and regional lung ventilation during free breathing. In this case report we describe the novel application of PREFUL MRI in assessment of treatment outcomes pre and post lung bilobectomy in a person with PCD. 

Methods: A 13 year old boy with Kartagener syndrome had progressive severe cystic bronchiectasis of the left middle and lower lobes (in the context of situs inversus totalis and a trilobed left lung) on CT scans and was infected with P.aeruginosa and M.avium complex. The decision was made to proceed to left middle and lower bilobectomy to prevent further destruction of less diseased lung. Spirometry, LCI and PREFUL MRI were performed 1 week prior and 16 weeks after bilobectomy.

MRI examinations were performed on a 3T Siemens scanner during free breathing with no contrast agent administered. PREFUL processing1 was used to derive regional pulmonary ventilation and perfusion distribution from proton MRI data. 

[image: ]Results: Following surgery, LCI improved from 10.09 to 9.32. There was no change in spirometry parameters (FEV1 z-score -2.65 vs -2.34, FVC z-score -2.24 vs -2.37, FEV1/FVC z-score -1.18 vs -0.25). Pre-operative MRI confirmed bronchiectasis of the left middle and lower lobes. PREFUL MRI demonstrated an improvement in mean ventilation from 3.5% pre surgery to 22.7% and a reduction in ventilation/perfusion (V/Q) defect from 38.7% to 23.9% (figure 1). 

Conclusion: PREFUL MRI is a novel radiation free imaging technique which allows lung morphology and regional ventilation assessment, with utility in monitoring treatment outcomes. 
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Figure 1. Ventilation/perfusion (V/Q) maps of pre (left) and post (right)
left bilobectomy. QDP = exclusive perfusion defect (red); VOP =
exclusive ventiation defect (blue); VQM/Non-Defect = ventilation and
perfusion match (green); VQM/Defect = ventilation/perfusion defects
(purple).





