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Introduction

• Appropriate sagittal alignment of cervical spine is crucial for essential functions, 
including mastication, breathing, phonation, shock absorption when walking

• While optimal degree of cervical lordosis (CL) remains variable, kyphotic change 
is known to be associated with chronic neck pain 

• Two-line Cobb method between C2-C7 is a proxy for cervical sagittal alignment
• Studies have shown that a greater difference between the angles measured in flexion versus 

extension is an indicator of loss of CL

• Using this method, we examined the association between sagittal alignment and 
cervical spine muscle health

• Aim was to determine if muscle preservation or strengthening can aid in preventing kyphotic 
deformity and its associated repercussions



Methods

• Retrospective cohort study using patients of a single surgeon at a NY health system
• Patients included if available cervical spine MRI and flexion/extension range-of-motion 

(ROM) radiographs
• Axial, T2-weighted MRIs used to:

• Assess Goutallier classification at C2-C3 and C5-C6 disc spaces
• Measure cross-sectional-area (CSA) of bilateral deep flexor (i.e. longus colli and longus capitis) and deep 

extensor (i.e. semispinalis cervicis and multifidus) muscles at C2-C3 and C5-C6 disc spaces

• Using lateral x-rays taken in flexion and extension, we measured Cobb angle between the 
C2 and C7 inferior endplates

• Primary outcome, the flexion-extension gap (gROM), was the difference between the two angles

• Univariate analysis: Student’s t-tests, Pearson’s correlations, Spearman’s correlations
• Multivariate analysis: Linear regression model



Results

• 61 patients, mean gROM of 19.4°
• Age, sex, race, ethnicity, BMI, and Goutallier classification had no statistically 

significant impact on gROM
• CSA of the deep extensors at C2-C3 was significantly correlated with gROM, with 

a correlation coefficient of -0.301 (p = 0.018)
• Controlling for demographic factors and BMI, multivariate analysis demonstrated 

that neither muscle CSA nor Goutallier classification were significant predictors of 
gROM









Conclusion

• Correlation between the CSA of the C2-C3 deep extensors and gROM 
demonstrates that as CSA increases, gROM decreases

• Suggests that strengthening the semispinalis cervicis and multifidus in the more 
cranial segments of the cervical spine may be beneficial in preventing or reversing 
kyphotic change

• This finding also has implications for spine surgeons
• Preserving the deep musculature in the C2-C3 region during operative intervention may be 

vital for maintaining optimal sagittal alignment
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