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[ Abstract] Objective To establish a visualization model of CT three-dimensional reconstruction of tree shrew
skeletal system and to provide a basis for diagnosis of tree shrew skeletal system diseases. Methods We used Toshiba Aq-
uillon One 320 row helical CT scan ( voltage: 100 kV, electric current; 80 mA, bulb revolution: 0.35 s/roll, pitch:
1. 35, image set: 0.5 mm, layer spacing: 0.5 mm, algorithm: bone reconstruction method, and we used volume imaging
(VR), multi-planar imaging ( MPR) and surface imaging technology by choosing Musculoskeletal CT option of Vitrea

package in the parallel computing environment for 3D reconstruction. Results The reconstruction of visual model structure
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is distinct, clear, allowing to truly reappear the tree shrew skeletal system in the 3D computer model. In this model, we i-

dentified five ridges on the back of the skull, and located four big holes in the lateral view. In addition, we showed some

smaller skull holes, such as optic foramen and submandibular foramen. We determined the quantitative data of the tree

shrew skeleton system more precisely and comprehensively. We also found some abnormal data in tree shrews, such as pel-

vic asymmetry, increased thorax, bone fracture and calcification in the synovial bursa. Conclusions The established CT

3-D visualization technique can determine special features of the skeletal system in tree shrews non-invasively, which is ver-

y important for ecological classification, identification, and evolution analysis of tree shrews.
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Fig.1 3D reconstruction model of tree shrew skeletal system. The dorsal view (left) ,

ventral view (middle)
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, and right side view (right)
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Fig.2 3D reconstruction model of the tree shrew skulls. The dorsal view (left) ,

ventral view (middle), and right side view (right)
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Fig.3 3D reconstruction model of a tree shrew thorax.

The dorsal view (left) , ventral view (middle) , and right side view (right)
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Fig.4 3D reconstruction model of some parts of tree shrews. The MPR displays right lower limb (left) , VR

displays double hip joint and lumbar spine, pelvis sacral vertebra and some of coccygeal vertebra (right)
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Tab.1 Quantitative data obtained by CT 3D visualization modeling and analysis of the adult tree shrew skeletal system

#B4> Parts M H Item /mm MEPE Female T Male
E{K Body &F Volume (mL) 160. 41 =12. 81 166. 96 + 14. 54
B K Body length 185.0 £15.28 189.7 £15.27
3k Head fifi4x Cranial length 46.4 £4.56 46.1 £3.87
fiiiJE 4 Cranial base length 43.0+3.48 42.7 £3.57
fiif; Cranial high 15.3+£1.59 13.2+1.21
NEA]#E Orbital spacing 13.6 +1.28 13.6+1.15
58 Zygomatic width 24.9 £2.31 26.4 +2.35
JZ4 Palatal length 24.9 +2.54 24.4 £2.31
Ji# 9 Palatal width 8.1x0.69 9.10.87
B fLAT S 48 Foramen magnum anteroposterior diameter 6.2 +£0.57 6.5 +0.52
FLEFLZE A 12 Horizontal diameter of occipital foramen 6.5 +0. 88 7.4 £0.88
%314 Upper molar column length 14.8 £1.28 15.2+1.38
THEKFIHK Lower molar column length 15.3+1.38 15.8 +1.37
B Spine BHE Atlas 5.6 £0.51 6.1+0.58
FXHERT 42 Axis anteroposterior diameter 8.1+0.74 8.2+0.76
HXHEZE 47 1% Transversal diameter of axis 6.1+0.53 6.5 x0.62
FEHME Caudal vertebra length 203.2 £17.35 221.9 £19. 85
M Sternum g8+ Sternal length 28.7 £3.08 31.6 £2. 68
%€ K Xiphisternum length 8.1+0.76 8.8 +0.84
MY Chest width 32.7 +2.87 31.4 +2.68
¥ Chest depth 28.7 +2.57 31.2 +2.68
o) N e Anteroposterior diameter of thoracic inlet 5.6 +0.52 6.2 +0.57
Ji6 B8 A 1 ZE 4542 Transversal diameter of thoracic inlet 10.5 £0.92 10.2 £0.92
Hi . Forelimb bones Wi Humerus length 28.4 +£2.38 28.7 +£2.48
REK Ulna length 29.9 £2.45 30.1£2.57
B E K Radius length 26.3 £2.33 28.1+2.48
B4 Pelvis ARG 1% Conjugata of the pelvic inlet 11.8 £0. 12 12 £1.69
A 1##% Transverse diameter of pelvic inlet 12.0 0. 11 11.3£1.85
NEFY Oblique diameter of pelvic entrance 13.3+1.71 12.3 £1.09
g ZRTJE 42 Anteroposterior diameter of midpelvis 9.8 £0.87 9.9 £1.08
HE B4 Transverse diameter of midpelvis 9.2 £0.82 10.3 1. 15
A B 45T K42 Tshial tuberosity transverse diameter 9.3 +0.82 8.9 +0.95
A J5 A% Limbs 4 Femur length 36.6 +£3.05 36.4 +3.87
JZ 4K Tibia length 38.3+3.19 37.5+3.55

HEE K Fibula length 36.6 +3.04 35.6 +3.07
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Fig.5 Double graphic method for determining quantitative data

Sagittal , transverse and coronary confirmation of each other. Sagittal plane(left) ;confirmation of coronal plane (right)
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Fig.6 Determination of the tree shrew vertebrae. Spinal cord length measurement (left) ;

Anteroposterior diameter measurement (middle) ; Left-right diameter measurement ( right)
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Fig.7 The 3D reconstruction model of tree shrew skeletal abnormalities

Upper left: Pelvic tilt. Upper right: Enlarged thorax. Lower left: Deformity of the 8th left rib axillary

segment fracture. Lower right: Calcification of bilateral synovial bursa around the Achilles tendon.
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Fig.8 Detailed analysis of the tree shrew bone fracture

Upper left: Inferior aspect of the thoracic front view. Upper right; Malunion of old fracture of the 8th rib

Lower left: Old fracture of the 6th, 7th, 8th and 9th ribs. Lower right: Collapse and abnormal enlargement of the

left rib cartlage arch, and distortion of the sternum.
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