
Segmental analysis of radiological outcomes after one and two-level anterior cervical discectomy and fusion
Annie Chen, MSc1; Katelyn Sette, BS1; Yamenah Ambreen, BS1; Alexander Keister, BS2; Maxwell Gruber, MD2; Joravar Dhaliwal, MD2; Andrew Grossbach, MD2

1The Ohio State University College of Medicine , 2Department of Neurosurgery, The Ohio State Wexner Medical Center, Columbus OH 43201

SIGNIFICANCE

INTRODUCTION

METHODS

This study provides insight into the impact of cervical lordosis on 
adjacent segmental alignment, and the segmental differences 
between cervical and thoracolumbar spine. 

• Development of cervical degenerative disease caused by 
factors such as aging can lead to the loss of cervical lordosis 

• Anterior cervical discectomy and fusion (ACDF) is a common 
surgical procedure to treat cervical degenerative diseases 

• Previous study in the thoracolumbar spine found that 
increased index lordosis (vertebral level at which implant was 
placed) did not impact global alignment, but adjacent 
segments experienced reciprocal kyphosis. There are no similar 
studies in the cervical region. 

• This study aims to determine the impact of adding lordosis or 
kyphosis at the index level on adjacent segmental alignment of 
the cervical spine.

Figure 1. Diagram depicting sagittal vertical axis (C1-S1, black line) 
that changes with kyphosis (A), neutral position (B), and lordosis (C) 
in the cervical spine (C1-C7, red line). Changes in cervical sagittal 
alignment impacts the sagittal vertical axis, affecting load 
biomechanics and balance of the spine. 

Table . A total of 64 
patients with 107 
interbody levels (C5-C7 
most common fused) 
were included after 
exclusion criteria. 249 
patients underwent 
cervical ACDF, and with 
53 and 24 patients 
excluded for 3-4 level 
ACDF. 170 patients 
underwent 1-2 level 
ACDF (79 patients: 1 
level, 91 patients: 2 
level).
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RESULTS

Table 4. Both bivariate 
and multivariate linear 
regression showed that 
Index lordosis is 
significantly correlated 
with index ADH, PDH

• Increasing lordosis at the index level leads to an increased global 
alignment (global cervical lordosis C1-C7 and C2-C7), with 
exception of C2-C7 sagittal vertical axis, which decreased when 
kyphosis was added though the change was not significant.

• Increased index lordosis also led to increased index ADH, and T1 
slope, indicating that more lordosis was needed to keep the neck 
vertical

• However, increased index lordosis had no significant change on 
adjacent segmental lordosis, adjacent ADH, and adjacent PDH

• This study provides insight into the impact of cervical lordosis on 
adjacent segmental alignment, and the segmental differences 
between cervical and thoracolumbar spine. 

• In future work, we will expand the patient database to include 
more patients with 1-2 level cervical ACDF
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