SILS Liver Retractor
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Nissen Fundoplication

Treatment for chronic heartburn by GERD
Daily problem for 15 million Americans

Upper stomach wrapped around esophagus
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http://adam.about.com/surgery/Gastroesophageal-reflux-series.htm



Where it’s going

e Single Incision

e Stomach & Esophagus
Junction

* Liver
— Floppy LA
— Variable size %’;{" AR

http://adam.about.com/surgery/Gastroesophageal-reflux-series.htm



Nathanson Retractor





360-degree rotation
at all articulation angles
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http://www.covidien.com/imageServer.aspx?contentlD=12628&contenttype=application/pdf




Liver Flopping





Motivation

e Decrease # of incisions
— Cosmetic
— Less risk of infection
— Patient satisfaction
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http://mwww.skininfection.com/images/ImgLib/Large_380/WoundInfection/Surgery_Sutures.jpg
http://my.clevelandclinic.org/Publishingimages/Urology/umbilical_incision.jpg



Problem Statement

e Use in single incision surgery

e Retract left liver lobe to abdominal wall
e Expose gastroesophogeal junction

e Safely deployed and removed

e Fit through laparoscopic port

http://www.covidien.com/campaigns/pagebuilder.aspx?topiclD=175991&page=SILSPort:Main



PDS

e <5 minute deployment
e Within 1 cm of abdominal wall
e Distribute weight of liver
e Fit through 12 mm port
* Non-toxic

e Sterilizable

http://upload.wikimedia.org/wikipedia/commons/thumb/1/17/2005_Dime_Obv_Unc_P.png/603px-2005_Dime_Obv_Unc_P.png



Design 1: Folded Ring

Ring with 4 flexible joints

Folded and closed during
deployment

Open with graspers inside
patient

Slide % of ring under liver

~old other half over top of
lver

Pull 2 sutures on top half
to retract liver



Design 2: Wedge

Frame of triangular
prism with flexible
corners

Collapsed during
deployment

Opened with graspers

Slide through the liver
with 1 point on top

Pull 2 sutures on top to
retract liver



Design 3: U-Shape

Rod with 2 flexible
joints

Straightened during
deployment

Slide middle portion
under liver

Bend 2 ends over top of
liver

Pull 2 sutures on both
ends to retract liver



Design Matrix

Criteria Weight Wedge| U FoRIi:Ed
Ease of Use 10% 2.5 4.5 3.5
Support of Liver 25% 5 4.5 4
Risk For Trauma 30% 5 5 5
Time of Deployment 15% 2 5 4
I(:)i:;cdof way of Surgical 50% A5 45 3
4.2 | 4.725| 4.05




Future Work

e |nvestigate using left
crus of diaphragm

Xiphoid process

e Secure base of liver

 Expand
deployment/retrieval
mechanism

www.Wikipedia.com
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