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Study on the three-dimensional reconstruction and visualization of the anatomical structures of the anterior approach
HUANG Yi-xing™ ,JIN Lian-zhou,CHI Yong-long, ZHANG Hua-zhen. * Department of Or-
thopaedics Surgery ,the Second Affiliated Hospital of Wenzhou Medical College , W enzhou 325000, Zhejiang, China

ABSTRACT Objective: To establish the three-dimensional (3D) visible models of the anatomical structures of the anterior

to the upper thoracic spine

approach to the upper thoracic spine (UTS) for anatomic study and preoperative planning of the UTS. Methods:; Sectional im-
ages from the superior margin of the first thoracic vertebral body to the inferior margin of the fifth thoracic vertebral body were
acquired through the Chinese Visible Human Female (VCHF) database which was collected by the Third Military Medical U-
niversity. These images were imported into Photoshop CS, cut automatically and converted into a JPEG format. Surface and vol-
ume reconstruction were performed by 3D Doctor 3.5 and Amira 4.0 software programs on an ordinary personal computer re-
spectively. Results: The surface reconstruction model could be rotated at any angle and observed from any direction. And the
reconstructed structures of the anterior approach to the UTS could be displayed individually or as a composite with any other
selected structure. The volume reconstruction displayed abundant internal details of the reconstructed images in transverse,
coronal ,sagittal ,and random oblique sections. Conclusion: Three-dimensional visible models of the anatomical structures of
the anterior approach to the UTS based on the sectional images of VCHF can clearly display the morphology , spatial orientation
and adjacent relationship of every structure. These models are very helpful to the anatomy study and preoperative planning of
this complex anatomic region.
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Fig. 1 One sectional image of the Chinese Visible Human Female after
cutting showed some vital anatomic structures such as the vagus nerves,

recurrent laryngeal nerves, thoracic duct, etc
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Fig.2 The surface reconstruction model of the anatomical structures of the anterior approach to the upper thoracic spine (Anterior view)
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Fig.3 The

surface reconstruction model of the anatomical structures of the anterior approach to the upper thoracic spine (Posterior view) Fig.4 The surface recon-

struction model of the anatomical structures of the anterior approach to the upper thoracic spine(Superior view)
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Fig.5 The volume reconstruction model of the anatomical structures of the anterior approach to the upper thoracic spine showed the exposure between the
esophagus and trachea medially and the left common carotid (black arrows) and some important anatomical structures nearby: 1.left brachiocephalic vein,
2. left common carotid, 3. left subclavical artery,4. esophagus, 5.spinal cord, 6. right vagus nerve,7. left vagus nerv  Fig.6 The volume reconstruction
model of the anatomical structures of the anterior approach to the upper thoracic spine showed the exposure between the right brachiocephalic vein and the
brachiocephalic artery (black arrows) and some important anatomical structures nearby: 1.left brachiocephalic vein, 2. right brachiocephalic vein, 3. bra-
chiocephalic trunk,4.trachea, 5. esophagus, 6. thoracic duct,7. spinal cord Fig.7 The volume reconstruction model of the anatomical structures of the

anterior approach to the upper thoracic spine showed the exposure between the ascending aorta and superior caval vein (black arrows) and some important

anatomical structures nearby: 1. superior caval vein, 2. aortic arch, 3. trachea,4.esophagus, 5. spinal cord
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