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I. INTRODUCTION 

Lung Volume Reduction Surgery (LVRS) 

is often performed in patients with severe 

emphysema, This disease is associated with 

elongated airways resulting in shortness of 

breath.[1] Nowadays the experience of the 

surgeon largely determines which lung parts 

need to be removed during surgery. Yet, 

computational and experimental fluid 

dynamics analyses are believed to be able to 

help with such decisions and obtain the best 

life quality for the patient after surgery. This 

research presents an experimental flow study 

with particle image velocimetry (PIV) on 

patient specific pre and post operative airway 

geometries. 

II. MATERIALS & METHODS
 

A patient specific airway geometry was 

obtained from high resolution CT scans. After 

image segmentation and 3D reconstruction, 

the trachea until the third bifurcation were 

extracted from the original model. The kernel 

was printed in a water soluble material using 

Fused Deposition Modeling. After vacuum 

casting and curing out of the silicone (Dow 

Corning, Sylgard 184) the kernel was washed 

out by sodium hydroxide (figure 1)[2]. 

 

Figure 1: Development cycle for creating PIV compatible models. 
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III. RESULTS AND DISCUSSION 

Measurements were performed in the 

midplane of the trachea for a sinusoidal flow 

(tidal volume 100ml, frequency 0.2Hz). At 

peak expiration no flow is coming from the 

right main bronchus although the flow is 

skewed to the left of the trachea which is most 

likely caused by a strong flow out of the right 

main bronchus. This region will be 

reexamined. At inspiration a symmetrical 

parabolic flow enters the trachea. (figure 2). 

In both flow conditions the results compared 

acceptably with corresponding CFD 

simulations (not shown) 

 

Figure 2: PIV results max inspiration (left) and expiration (right) 

IV. CONCLUSION 

An experimental tool for flow investigation 

in the lower airways was created. 2D PIV 

results during peak in- and expiration were 

obtained. 
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