
American Thoracic Society : Abstract # 951801 Preview http://www.call4abstracts.com/ats/finalpreview.php?absnum=951801

1 of 2 10/19/05 9:39 AM

Please select Print from the file menu to print your Abstract.
Then sign and fax it to:

ATS Abstracts c/o Marathon Multimedia, FAX: US 507.334.0126.

Please note that due to the high volume of faxes received during the submission deadline, we are 
unable to confirm fax receipts. 

ATS 2006 · San Diego International Conference
Filename: 951801 
Contact/Presenting Author: R. B. Easley
Department/Institution:  Department of Anesthesiology and Critical Care Med, Johns Hopkins 
University
Address:  600 North Wolfe Street
City/State/Zip/Country:  Baltimore, MD, 21287, United States
Phone: 410-955-2393   Fax: 410-502-5312   E-mail:  beasley@jhmi.edu
ATS member: Yes   Student or in training: No

Abstract Category: 4.1 - Acute Lung Injury and ARDS
Presentation format: Either Poster or Oral
Travel Award: No
Publication of email address: Yes, beasley@jhmi.edu

I confirm that all authors listed on this abstract have knowledge of the abstract 
submission: Yes

Title: Regional Lung Behavior Measured by Parenchymal Markers and CT Imaging in Ovine 
Acute Lung Injury

R.B. Easley, MD1, K.C. Beck, PhD2, R. Boyer1, D. Chon, PhD2, M.K. Fuld, BS1, E.A. 
Hoffman, PhD2, D.G. Mulreany1, E.T. Peterson, BS2, J.M. Reinhardt, PhD2, B.A. Simon, MD, 
PhD1 and R.K. Albert, MD3. 1Johns Hopkins University, Baltimore, MD, United States; 
2University of Iowa, Iowa City, IA, United States and 3University of Colorado, Denver, CO, 
United States. 

Edema formation and atelectasis are responsible for dependent consolidation in acute lung injury.
Differentiation of flooding, collapse, and/or fluid inflation of dependent regions cannot be done 
with CT alone. This study combined CT imaging with the implanted parenchymal marker
technique to address this controversial question.
Methods: Two anesthetized, mechanically ventilated sheep were studied. 50-100 steel beads were
placed into the lung parenchyma of the L apex and R base during open surgery and the animals 
recovered for 6 weeks. Subjects underwent whole lung CT scanning in supine and prone positions 
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at Paw 0, 8, 16, 24, and 32 cm H2O, both before and after saline lavage injury. 3-D marker
positions were determined and tracked across different Paw via an image registration process.
Individual markers were grouped into tetrahedral volume elements (TET) and the volume, CT 
density, and location of each TET determined at each condition.
Results: Injury shifted TET positions towards the dependent lung, suggesting dependent volume
loss. In the healthy lung, inflation caused incremental increases in volume and decreases in density,
greatest at the lower Paw steps. After injury, the supine nondependent base TET increased volume
and aeration with each step. In contrast, the most dependent TET increased volume without 
changing density up to Paw 16, then began increasing aeration with additional volume increases.
The prone lung did not exhibit this behavior.
Conclusions: Changes in TET volume without changes in density in the dependent, supine injured
lung is consistent with the inflation of these regions with displaced fluid. This behavior decreased
with height and was not present when in the prone position.
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