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Abstract Text: Fig. 2: Responder Patient Coronal RV CT; Jacobian in RV; Fig. 3. Non-responder Coronal RV CT; Jacobian in RV,

Purpose: | |NTRODUCT|ON lobar region (target lobe RUL); RA950 in red on TLC. lobar region (target lobe RUL); RA950 in red on TLC.
Endobronchial Valves (EBV) are one of the |

few treatment options for patients with
moderate to severe emphysema. Eligibility is
typically assessed from CT image data
analysis including Emphysema Score (RA950)
and Fissure Integrity Score(FIS). However not
all EBV candidates are responders. The
purpose of this work was to develop an
approach to quantify the CT texture of
jacobian determinant (det)) derived
biomechanical lung expansion and
contraction during lung inspiration and
expiration to improve prediction of
candidates who will benefit from EBV
treatment.

Methods and Materials:

We performed a retrospective study using

data from 48 patients with moderate to
severe emphysema who underwent EBV Fig 1. Workflow including Registration and Calculation of Jacobian Determinant

Endobronchial Valves (EBV) are one of the few
treatment options for patients with moderate to
severe emphysema. Eligibility is typically assessed
from CT image data analysis including Emphysema
Score (RA950) and Fissure Integrity Score(FIS).
However not all EBV candidates are responders.

The purpose of this work was to develop an
approach to quantify the CT texture of
biomechanical lung expansion and contraction
during lung inspiration and expiration using Jacobian
determinant of deformation vector (DVF) to improve
prediction of candidates who will benefit from EBV
treatment.

treatment. Each patient underwent baseline Fig 4. Valves implanted using bronchoscope. Multiple valves
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(RV) breath-holds. Lung lobe segmentations - F

were performed on CT image data to
automatically identify lobar regions. RA950
was extracted for each lobe. Jacobian
determinant was extracted from registered in
RV-TLC images to quantify lung expansion
and contraction. 72 features from first-order
and 3 texture-radiomic feature sets were
extracted from lobar regions. Using multiple
linear regression, we evaluated if detJ
radiomic features improved prediction of
target-lobe volume reduction (TLVR).

Results:

Adding GLRLM Non-Uniformity to baseline
predictor fissure integrity score (FIS)
modestly improved model fit compared with
FIS-only (AAIC=-1.59).
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We found Gray Level Run Length Matrix
: (GLRLM) Non-Uniformity radiomic texture
Conclusions:

from Jacobian determinant moderatel
Texture-based radiomics derived from Y

Jacobian ventilation maps capture clinically METHODS AND MATERIALS improved the treatment response prediction
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Model ventilation maps capture clinically relevant patterns

of regional ventilation heterogeneity associated with
EBV-induced lobar deflation and may provide
complementary biomechanical imaging biomarkers
beyond conventional CT metrics.

Gray Level Run Length Matrix (GLRLM) features _
quantify the spatial organization of Jacobian Expanded Multiple TLVR= B, + B (FIS Comp) +
determinant (detJ) values within the ROI. Each voxel Linear Regression B,(Radiomic Feature)
reflects local tissue volume change: det) >1 Model
expansion; det) <1 contraction. After discretizing the
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CO NTACT features describe whether deformation patterns are .
spatially homogeneous or heterogeneous,
Minji Kim fragmented or contiguous, and whether regions of
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