Functional analysis of the airways after pulmonary lobectomy through computational fluid dynamics
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A	Supplementary material
A.1	 Analysis of the results for subjects 5
The results of the simulations on subject 5 are reported in figure S1. As highlighted in the results and discussion session of the paper, a marked deformation of the trachea was observed in the postoperative model. As a consequence, local peaks of pressure, velocity and wall shear stress occurred. In terms of θR, θL and cross-sectional area (CSA), consistently with the other subjects no relevant variations were observed.
A.2	Analysis of the results for subject 11
The results regarding subject 11 are reported and discussed in the following paragraphs. In terms of morphological alterations, no relevant variations of values of θR and θL between the pre and postoperative models were identified. Overall, angle measurements were in line with the other subjects and with the expected physiological variability. On the contrary, after the surgery, a marked reduction in cross-sectional area (CSA) on the lobar bronchus downstream the suture site is observed with respect to the preoperative model. The reduction (-86%) was the highest among the twelve subjects of the study and it was even more evident taking into consideration that lower lobes lobectomies exhibited a median reduction of 0.60 (0.40-5.53) %. The results of the computational fluid dynamic (CFD) simulations for subject 11 are reported in Figure 1 in terms of wall pressure, velocity, and wall shear stress. It can be observed that this patient is characterized by generally higher values of pressure, velocity and wall shear stress if compared to the other subjects in the study. This can be reasonably ascribed to the reduction in CSA which caused an increment of the pressure upward the suture site and determined a peak of velocity and wall shear stress at the level of the remaining lobar bronchus. Further analysis on this subject confirmed its abnormal postoperative course characterized by the presence of lung inflammation due to a pneumonitis as confirmed also by the CT scans reported in Figure 23. Indeed, subject 11 was also characterized by the highest decline in FEV1 after the surgery (-53% with respect to the preoperative measurement). As reported in the discussion section of the paper, the inflammation of lung tissue determined severe airways narrowing, this can explain the morphological alterations in terms of CSA and the consequent abnormal fluid dynamic behaviour observed.

Supplement Material –Figure Legends
Figure S1
Contours of wall pressure (a), velocity streamlines (b), contours of wall shear stress (c) on the global models for subject 5. The preoperative and the postoperative models are reported on the left and on the right, respectively (Fluent v16, CFD-Post v16-Ansys, www.ansys.com).

Figure S2
Contours of wall pressure (a), velocity streamlines (b), contours of wall shear stress (c) on the global models for subject 11. The preoperative and the postoperative models are reported on the left and on the right, respectively (Fluent v16, CFD-Post v16-Ansys, www.ansys.com)..
Figure S3
Axial (left), coronal (middle), and sagittal (right) view of the CT scans acquired for subject 11 before (a) and after (b) the surgery.


Supplement Material – Figures
Figure S1
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