A comparison of two modalities for bone age assessment: Ultrasound and MRI
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Skeletal age is a diagnostic tool, frequently used to evaluate the growth of children. Skeletal maturity of children can be evaluated in several ways. The most popular method is based on evaluating an X-ray film of the left hand and wrist and comparing it to a matching atlas. A recently developed method is based on sonographic evaluation of bone age of the wrist applying the ultrasonic device named BonAge (Sunlight Medical Ltd., Tel Aviv, Israel). The BonAge device is based on quantitative ultrasound, which analyses the ultrasonic signal that passes through the wrist and provides an assessment of skeletal age in terms of years and months.

Similarly to ultrasound, MRI is radiation-free. MRI is known for its superior imaging ability, which can be used to image the epiphyses of the ulna and radius. Using MRI additional information regarding the ossification centers of the epiphyses may be obtained and allow better understanding of the ultrasonic results. 

The main goal of our study was to use MRI images of the wrist to evaluate the size of the ossification centers in the ulna and radius bones in children at different ages and then compare the results to the bone age results of the ultrasonic device. 
A total of 14 healthy girls, aged from 5 to 17, were recruited for this study. Each girl underwent MRI of her left wrist with open, low-field, permanent magnet MR system of 0.12 Tesla (Odin Medical Technologies, Yokneam, Israel) equipped with a 5.2 MHz probe.  The region of interest was the epiphyses of ulna and radius bones. In addition, we performed an ultrasonic bone age assessment, using the BonAge device. The sequences used for the MRI measurements are 3D, T1-weighted, spoiled, gradient echo (GRE) sequences. TR=80ms, TE=2.9ms, flip angle=65 degrees, FOV=90x90mm, matrix size=128x128, image resolution=0.7mm, slice thickness=2mm.

The image quality of the MR scan was satisfactory, despite the low magnetic field, the low signal to noise ratio and the system artifacts. The epiphyseal ossification centers and growth plate of radius and ulna bones could be observed and measured in the children’s images. A clear difference between the ossification centers according to age was observed as expected.
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Figure 1: A coronal MRI slice of the left wrist of a 7 years and 10 months old girl is shown. .  The ultrasonic assessed bone age,  was 7 years and 6 months. A is the radius’ ossification center. B is the ulna’s ossification center.
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