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Bioengineering Design Challenge

More than 700,000 gallbladder removals are performed each year to
cure gallstone disease and prevent further complications at a total cost
of over five billion dollars. While laparoscopic techniques have de-
creased patient recovery time and cost compared to traditional open
surgery, a large increase in the number of procedures has offset these
savings, such that gallstone-related diseases are the most prevalent and
costly of all digestive ailments today. Normally, the gallbladder is pulled
through a 10mm incision, which often must be extended in the case of
larger gallstones, causing undue pain and leading to longer recoveries. A
device is needed to safely and effectively allow the removal of these
stoned-filled gallbladders through an incision of 5mm.

Appropriate Solution

Through the use of a high strength wire basket, similar to those used for
common bile duct stone removal, Team Lith-X’s laparoscopic gallblad-
der removal device will effectively remove both gallbladder and stones
through a 5mm incision. This crushing instrument serves to reduce pa-
tient pain and recovery time, while preserving the quick removal proce-
dure necessary for practical use when physicians are faced with prob-
lematic gallstones larger than |Omm. As their capstone design project,
BIOE451/452: Bioengineering Senior Design, Alex Bryant, Ashley Smith,
and Stephen Wallace would like to thank all of the mentors who con-
tributed to the design process, as well as Carlos Amaro, Joseph Gese-
hues, and Janet Wheeler from Rice University.

Current Status

Currently, a final prototype has been constructed with proper specifica-
tions to slice the gallbladder and crush any enclosed stones. Testing will
be done with animal tissue and model gallstones to assess the mechani-
cal integrity and efficacy of our device. The device in its current form
has been presented at the Rice-TMC Design Forum.
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