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Abstract: 

Background: Cervical degenerative disc disease is associated with abnormal stress, neck pain, disability, 
and intervertebral disc (IVD) height loss and is most prevalent in the lower cervical spine C4-5, C5-6 and 
C6-7 (C4-7). The IVD height is an indirect measurement of IVD hydration and health.    

Objective: To determine inter-rater reliability and validity of musculoskeletal ultrasound (MSU) in 
measuring anterior cervical IVD height compared to magnetic resonance imaging (MRI) at C4-7 spinal 
segments. 

Methods: Ten MRI and 10 MSU images were obtained for cervical IVD height measurements to 
determine inter-rater reliability. Two trained independent and blinded raters measured random 
selections of MRI and MSU images and assessed measurement reliability with Intra-rater Correlation 
Coefficient (ICC2,3) at each segment (C4-7). Validity between MRI and MSU attempted to control for 
extraneous variables such as time and subjects’ position. Twenty subjects underwent MRI and MSU to 
obtain images for measurement comparison using Bland-Altman Analysis of average measurements. 
Standard error of measurement (SEM) was also determined for raters. 

Results: MRI inter-rater reliability for C4-7 segments was ≥.91 (95% CI .66-.98) with SEM ≤.2mm 
(95%CI=1.83+/-.25 mm). MSU inter-rater reliability for C4-7 segments was at or above .68(95% CI .46-
.88) with SEM between raters of ≤.43mm (95%CI=5.45+/-.84 mm). There was no significant difference or 
proportional bias between MRI and MSU measurements. Average overestimation between MRI and 
MSU was ≤.17mm (4%) for all segments. 

Discussion: Measurements for MRI and MSU anterior cervical IVD height demonstrated acceptable 
inter-rater reliability. Validity of MSU compared to MRI was good for measuring anterior cervical IVD 
height.  

Conclusion: The MSU techniques used were reliable and valid in measuring cervical anterior IVD height. 
Future studies will benefit from improvements in methodology and assessing effects of positional 
changes and position of the neck on IVD height/hydration. 
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