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SAFE 3D SPINE ASSESSMENT FOR 
SCOLIOSIS
From monitoring to surgical execution.

CT involves high 
radiation doses

While CT offers a 3D view for 
surgical planning, it involves 
high radiation and can alter 

spinal alignment due to supine 
positioning.

Cancer is a 
long-term risk  

Multiple scans with 
cumulative radiation 

exposure during adolescence 
significantly increases the 
risk of developing cancer.

Radiographs 
have limitations

Although they are standard for 
monitoring curve progression, they 
provide only a 2D view of a complex 
3D deformity and exposes patients 

to cumulative radiation.3

CLINICAL NEED

Scoliosis affects both children and adults, with 
Adolescent Idiopathic Scoliosis (AIS) being most 
common affecting 2–4% of adolescents, typically 
between ages 10 and 16.1 Treatment management 
of scoliosis heavily depends on imaging, mostly 
utilizing X-ray based techniques, with patients 
requiring semiannual or annual follow-up 
to monitor curve severity and progression.2 
This repeated follow-up creates a substantial 
cumulative radiation exposure over time.1 
When surgery is being considered, accurate 3D 
visualization of the spine’s complex anatomy 
is crucial for determining optimal correction 
strategies and anticipating technical challenges.3

CURRENT IMAGING LIMITATIONS
	› Standing full-spine radiographs are standard 

monitoring curve progression, yet only show 
a complex 3D deformity in 2D and involve 
cumulative radiation exposure.2

	› CT provides 3D reconstruction and is often used 
for surgical planning and navigation, but at the 
cost of significantly higher radiation dose and 
supine positioning, which alters spinal alignment.4

	› Repeated radiation exposure during adolescence 
raises long-term malignancy risk, with the odds 
of developing cancer being 1.46 times higher for 
AIS patients,  indicating a clear need for radiation-
free imaging alternatives.5,6	

With BoneMRI for adolescents the young patient 
can be spared a significant radiation dose, while 
the surgeon obtains accurate information in 3D. 
I can also see a great promise for navigation and 

robotic surgery! 
René Castelein

Professor of Orthopedic Surgery at UMC Utrecht 
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RADIATION-FREE IMAGING:  
Studies have shown that patients under surgical 
treatment may undergo an average of 14 
radiographs and one low dose CT , exposing them 
to harmful radiation doses over time.6 BoneMRI is 
a safe, repeatable imaging solution, ideal for long-
term monitoring in children and adolescents.7

TRUE 3D SCOLIOSIS ASSESSMENT:
BoneMRI enables detailed evaluation of Cobb 
angle, vertebral rotation, and sagittal balance 
from a single 3D MRI scan.8 This high-resolution, 
gradient-echo-based MRI sequence allows 
accurate multiplanar reconstructions and 
quantification of complex curvatures which has 
also been successfully used for 3D modeling and 
printing workflows, further enhancing its utility in 
advanced assessment.9,10

SURGICAL PLANNING & NAVIGATION:
BoneMRI supports preoperative planning by 
offering high-resolution 3D reconstructions 
of spinal anatomy that are fully compatible 
with surgical navigation systems and planning 
software.7,11 It proved to be just as accurate as CT-
based navigation for pedicle screw placement11 
and has been successfully integrated into various 
surgical navigation and modeling workflows.

SOFT TISSUE INSIGHT:
In addition to bone visualization, BoneMRI retains 
the strengths of conventional MRI by capturing 
soft tissue structures, including the spinal cord, 
nerve roots, and ligaments. This is especially 
valuable in patients with neurological symptoms, 
atypical curves, or suspected underlying 
pathologies.2
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ADVANTAGES OF BONEMRI IN 
SCOLIOSIS

BoneMRI of a 35-year-old male with 
severe scoliosis, shown in full-spine 
coronal view and 3D rendering, 
illustrating detailed and realistic 
visualization of the spinal anatomy.
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