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PURPOSE: 
Aortic injury is rare in pedicle screw 
insertion, but it can lead to significant 
complications including death. (1) This 
study investigated the risk of aortic injury 
due to different left-sided pedicle screw 
lengths, sizes and trajectories for posterior 
spinal fusion (PSF) in adolescent idiopathic 
scoliosis (AIS). 
 
METHODS: 
The computed tomography (CT) images of 
40 Lenke 1 and 2 AIS patients were 
obtained. Virtual simulated left-sided 
pedicle screws of various lengths, sizes and 
trajectories were superimposed unto the 
axial slices of the vertebra from T4 to L3. 
The screw lengths simulated were from 
25mm to 50mm with 5mm increments. The 
screw sizes simulated were diameters of 
4.5mm, 5.5mm and 6.5mm. The screw 
trajectories simulated were angles -30° 
(direct laterally) to +30° (direct medially) 
from the vertebral axis. The simulated 
screws were classified into 2 groups based 
on whether any part of the screw touches the 
aorta (risk of aortic injury) or not.  
 
 
RESULTS AND DISCUSSIONS: 
Screws with trajectories directed laterally 
(negative angles between -10° to -20°) 
recorded highest risks of aortic injury 
between T5-T10 region (77-94%). However, 
screws in the L1-3 with trajectories between 
0° to +15° had 3-24% risk of aortic injury. 
Thoracic screws with length 35mm or longer 
(at any trajectories) between T5-T10 region 
had higher risk of aortic injury (42%-49%) 
compared to screw length less than 35mm 
(18-44%). Lumbar screws equal or longer 
than 45mm, with trajectories between 0-15° 
at the L1-L3 had higher risk of artic injury 

(3-55%) compared to screw length less than 
45mm (0-25%). Different screw sizes 
(diameter 4.5mm-6.5mm) had negligible 
influence on risk of aortic injury. 
 
 
Table 1. Percentage of screws touch aorta at given angle by 
levels. 
 

 
 

  

CONCLUSION: 
The risk of aortic injury was greatly 
dependent on screw trajectory, location of 
the vertebral level and screw length. 
Laterally directed screws, T5-T10 region, 
screw length 35mm or longer in the thoracic 
spine and 45mm or longer in the lumbar 
spine recorded higher risk of aortic injury.  
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