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Image Guidance during Abdominal Exploration for Recurrent
Colorectal Cancer
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Background: Real-time intraoperative image guidanee has heen successfully applied to

malignuneies of the head, neck and central nervous system. Fow attempis have been made 1o
apply this technology to gastrointestinal cancers. Our purpose was Lo determine il computer-
assisted navigation system could be accurately used at the tme of abdominal exploration.

Methods: Fourteen ]'?ﬂ[:it‘nl!i with resectable recurrent colorectal cancer underwent com-
puter lomography (CT) imaging of the abdomen and pelvis. The CT images were uploaded to
a StealthStation (Medtronic, Inc., Minneapaolis, MN), a device that tracks the motion of a
handheld prabe in the operating field and displays its position, in real time, on the uploaded
images. Various anatomic points were utilized to match, or register. the patient 1o the images
in the navigation system. After four or more anatemic points were registered, the accuracy of
the registration process was computed by the navigation system and reported as the glohbal
EFFOT.

Results: A total of 23 different anatomic structures were used for registration. The median
number of poinls used for registration per patient was 6.5 (range 5-9). The anatomic sites
mast commaonly used were the anterior superior iliac spines, aortic bifurcation, sacral prom-
ontory, symphysis pubiz, und iliae artery bifurcation. The median global error was 10.0 mm

{runge 6.7 mm-27.0 mm).

Conclusion: Computer-assisted navigation systems can be used to accurately deliver image
guidance at the time of abdominal exploration. Future work will be directed at determining
the value of this technelogy in the localization and resection of tumaors.
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The efficacy of all cancer treatments is predicated
on the magnitude of the tumor burden at initial
diagnosis and through all therapeutic procedures.
Therelore, early detection and accurate surgical
resection remains essential for the treatment of can-
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cer. Colorectal cancer is the second most common
cause of cancer-related deaths in men and the third
most commaon cause in women in the United States.'
Overall, the one- and five-yvear survival rates are 83%
and 64%, respectively.’ The five-vear survival rate is
nearly 90% for colorectal cancers that are detected
and treated early.

Surgery is the most common and effective form of
treatment for colorectal cancer. Approximately 80%
of patients with colon cancer experience complele
clearance of gross disease with surgical interven-
tion.™" Despite this initial succcss, approximately


















