3D Ultrasound vs. X-ray for Diagnosing Adolescent Scoliosis

INTRODUCTION RESULTS CONCLUSIONS

What is Scoliosis?
3D Ultrasound is a promising radiation-free option for diagnosing and

Scoliosis occurs when the spine curves sideways more than 10° and in ~F=0 gg(y o o .
some cases the spine twists. Doctors measure this curvature with the 5 0 monitoring scoliosis, especially for teenagers who need repeated scans
Cobb angle. This angle finds the most tilted vertebrae at the top and Average measurement difference between UCA and Intra-operator similarity rate in repeated ultrasound OVEr many years.

Cobb angle — within clinical tolerance scans, comparable to X-ray reliability

bottom of the curve, drawing parallel lines along their borders .
While X-ray is still the gold standard for precise Cobb angle measurement,

The Radiation Problem ultrasound:

X-rays work well, but they expose patients to ionizing radiation. >50 0 < S °

Adolescents with scoliosis often need X-rays every few months for years. Matches X-ray accuracy within a clinically acceptable range

_ o , , _ Reduction in unnecessary X-rays when ultrasound Scan time for some ultrasound systems, enabling i i :
Over time, that radiation adds up and raises the risk of DNA damage. This was used to pre-screen students fast high-volume clinic screening ) D?II\./erS hlghly. re.peat.able results.across different operators
is especially concerning for kids who are still growing. * Eliminates radiation risk for growing adolescents
. Can dramatically reduce unnecessary X-rays in large screening
A Safer Option Accuracy: Studies found strong agreement between 3D Ultrasound and X-ray measurements. The programs

3D Ultrasound uses reflected sound waves instead of radiation. It can still difference between them was usually within a few degrees, which doctors consider acceptable for

show the shape of the spine in 3D, so no harmful exposure needed. tracking curve progression.

Researchers have been working to find out if it's accurate enough to As imaging technology evolves, 3D Ultrasound could become a routine part

Reliability: Whether the same technician did the scan twice, or two different technicians did it, the of scoliosis diagnosis and possibly replace many X-ray routines used today.

replace, or at least reduce, X-ray use.

OBJECTIVES

results were highly consistent with about 99% agreement in angle measurements.

Safety: Ultrasound produces zero radiation exposure. In school-based screening studies, it cut the CLINICAL SIGNIFICANCE
Compare 3D Ultrasound with standard X-ray imaging for Scoliosis. The number of follow-up X-rays in half by ruling out kids who didn't need further imaging.

goals are to: Scoliosis affects roughly 2—3% of adolescents. Most of them require
imaging checkups every 4—6 months during growth spurts. With X-ray as
o Check how closely 3D Ultrasound measurements match X-ray the only option, the radiation adds up fast.
Cobb angles
o See if repeated scans give the same results (reliability) 3D Ultrasound could change the standard of care: kids with mild curves

o Look at safety and ease of use advantages IMAGING COMPARISON: X-RAY V5. 3D ULTRASOUND could be monitored without any radiation, and X-rays could be reserved

o Evaluate whether ultrasound could work in school screening only for cases where precise measurement truly matters.
= O Main Thoracic @ (Thoraco)lumbar
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MATERIALS & METHODS :“’;. 70 s
Who was studied: Teens with idiopathic scoliosis who received both 60
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