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Abstract
Stenosis of the upper airway affects approximately 1 in 200,000 adults per year1 , and occurs in 
neonates as well2 . Its treatment is often dictated by institutional factors and clinicians’ experience or 
preferences 3 . Objective and quantitative methods of evaluating treatment options hold the potential 
to improve care in stenosis patients. Virtual surgical planning software tools are critically important for 
this. The Virtual Pediatric Airway Workbench (VPAW) is a software platform designed and evaluated 
for upper airway stenosis treatment planning. It incorporates CFD simulation and geometric authoring 
with objective metrics from both that help in informed evaluation and planning. However, this planner 
currently lacks physiological information which could impact the surgical planning outcomes. In this 
work, we integrated a lumped parameter, model based human physiological engine called BioGears 
with VPAW. We demonstrated the use of physiology informed virtual surgical planning platform for 
patient-specific stenosis treatment planning. The preliminary results show that incorporating patient-
specific physiology in the pretreatment plan would play important role in patient-specific surgical 
trainers and planners in airway surgery and other types of surgery that are significantly impacted by 
physiological conditions during surgery.
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Proceedings
SPIE is the largest organizer of conferences in the field of optics and photonics with 
over 300 annual conferences. These conferences attract the world’s top authors 
to present their latest research in optics and photonics. The resulting conference 
proceedings report on up-to-the-minute, cutting-edge advancements in emerging 
technologies

»» 430,000+ articles from 1963 to the present
»» Cited in 100,000+ U.S. patents
»» Based on the usage of millions of researchers from many different institutions 
around the world, SPIE Proceedings are consistently ranked in the top 50 most 
popular out of 50,000 journals in Ex Libris Group’s bX Journal Popularity Report.

»» Beginning with 2016 conferences, the majority of proceedings include a 
conference presentation video recording. 

Journals
Led by distinguished editorial boards, SPIE Journals publish significant peer-reviewed 
articles on cutting-edge applied research and emerging technologies in all fields of 
optics and photonics.

»» 30,000+ peer-reviewed articles
»» Indexing in major scientific databases, including Web of Science–Science Citation 
Index, Current Contents, Ei Compendex, Inspec, Scopus, Google Scholar, SAO/
NASA Astrophysics Data System

»» Linking provided through CrossRef for effective research sharing and dissemination
»» All articles are copyedited and typeset.
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Add more than 310 SPIE eBooks to your subscription:
 
Field Guides: Concise quick-reference guides to key information that students, 
practicing engineers, and scientists need in the lab and in the field.

Spotlights: Concise, topically focused, peer-reviewed mini-tutorials covering a 
technology application or technique.

Press Monographs: Authoritative reference works, texts, and handbooks.

Tutorial Texts: Tutorials covering fundamental and emerging topics at introductory and 
intermediate levels.

Written by authors at the top of their fields, SPIE eBooks provide engineers and 
scientists with access to a collection spanning a wide range of optics and photonics 
technologies. Available for purchase or subscription for an additional fee.



SPIE is the international society for optics and photonics, an educational not-for-profit organization 
founded in 1955 to advance light-based technologies. The Society serves nearly 264,000 constituents 
from 166 countries, the Society advances emerging technologies through interdisciplinary information 
exchange, continuing education, publications, patent precedent, and career and professional growth. 
SPIE annually organizes and sponsors approximately 25 major technical forums, exhibitions, and 
education programs in North America, Europe, Asia, and the South Pacific. In 2016, the Society provided 
over $4 million in support of scholarships, grants, and other education programs around the world. 
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