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Pre-Operation Evaluation of Pectus Excavatum
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Pre-Operation Evaluation of Pectus Excavatum: The
Development and Clinical Application of Modeling
Software for Nuss Procedure

Yu-Jen Chengl’2’3, Wen-Hsu Sung", Ming-Shyang Huang’, Ming-Chan Yang6,
Teng-Li Chang’, Kun-Chou Hsieh', Po-Chih Chang', Kang-Hung Wan'

Abstract: Pectus excavatum is an unbalanced growth in the costochondral regions resulting in depression
deformity of the anterior chest wall. The surgical indications of such deformity are the physiologic and the
psychological (cosmetic) effects. The minimal invasive Nuss procedure is the operation most adapted in recent
years with the advantage of less invasion, short operation time and simple method. This procedure utilized a
stainless Pectus bar, which is shaped as needed and put into the thoracic cavity, to push outward the depressed
sternum. The main limitation of this procedure is that the operated surgeon makes the shape of the Pectus bar
subjectively during the operation. If the chest wall deformity is complex or the experience of the surgeon is
limited, it is then difficult for a surgeon to shape the Pectus bar satisfactorily. Therefore, it is our design that we
can develop a computer-software to imitate the post-operative chest wall contour based on the pre-operative
chest computer tomography of the patient. And we can shape the pectus bar pre-operatively according to the
picture that the software figures out. Using this pre-shaped chest contour, we can show it to the patient before
operation. Using the imitated picture of the chest contour we can discuss with the patient and the family about
the most satisfactory chest wall contour they want and, thus, to avoid many post-operative legal problem. The
software has been applied to 10 patients with acceptable results regarding to the estimated transverse chest wall
length, antero-posterior chest wall length, the pectus index and the type of pectus bar we need. Nevertheless,
there are some defects of the software and we will correct it in the near future.

Key Words: Pectus excavatm, Nuss prodecure, software
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