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[Abstract] Objective By using digital three-dimensional (3D) model of abdominal and pelvic vessels
to investigate the relationship between the angle/position of the bifurcation of bilateral common iliac arteries
and the length of the common iliac artery, thus to guide the endovascular interventional catheterization
manipulation. Methods A total of 439 patients, who received abdominal and pelvic CTA at authors’
department during the period from Sep. 2011 to May 2013, were included in this study. By using digital 3D
reformation technique, the 3D model of the abdominal and pelvic vessels as well as the lumbosacral vertebrae
was established in all patients. With the help of mimics and geomagic software the angles between the left and
right common iliac arteries and the lengths of common iliac arteries were determined, and the lumbar vertebra
corresponding to the bifurcation of common iliac arteries was recorded. Using statistical software, the
relationship between the bifurcation angle of bilateral common iliac arteries and the corresponding lumbar
vertebra as well as the length of common iliac arteries was analyzed. Results The digital 3D model of the
abdominal and pelvic vessels as well as the lumbosacral vertebrae was successfully reconstructed in all 439
patients. Both the angle between the left and right common iliac arteries and the corresponding lumbosacral
level of bifurcation angle were clearly demonstrated on the model. The average angle was 49.1° + 12.4°. The
bifurcation was located at 1.3 — 14 level in 38 cases, at upper one-third level of 4 in 63 cases, at middle
one third level of [4 in 89 cases, at lower one-third level of 14 in 135 cases and at [4 — LS5 level in 114
cases. The average length of the left and right common iliac artery was (45.6 £ 15.6) mm and (43.3 £ 154)
mm respectively. Pearson correlation analysis indicated that a negative correlation existed between the angle
and the position level of the left and the right common iliac artery (r = -0.172, P < 0.05), and a negative
correlation also existed between the angle and the length of the common iliac artery (left: r = -0.171, P <
0.05; right: r = =0.164, P < 0.05). Conclusion The lower the opening position of the left and right
common iliac artery is, and the bigger the intersection angle is, the shorter the length of corresponding
common iliac artery will be. In this case, catheterization via femoral artery to contralateral iliac artery is a
short path, and the catheterization procedure is easy to manipulate with higher success rate. On the contrary,
the catheterization will be difficult, and the use of loop-technique will be needed. The digital 3D model of the
abdominal and pelvic vessels as well as the lumbosacral vertebrae can help select the optimal catheterization
path.(J Intervent Radiol, 2015, 24, 252-256)

[Key words] abdominal and pelvic vessel; digitalization; three - dimensional model; measurement;

interventional catheterization
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