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ABSTRACT
Aim: The purpose of this study is therefore to compare cervical lordosis and sagittal 
vertical axis values before and after anterior cervical discectomy operations. 
Materials-Method: We evaluated 62 patients who were operated for cervical disc 
herniation between 2016-2018 retrospectively. Cervical X-ray graphics were taken as 
standing lateral neutral positioned preoperative and postoperative periods. These 
graphics were searched with the radiology pacs program and CL angle and SVA were 
measured at preoperative and postoperative periods.
Results: A total of 62 patients included in the analyses. Mean age of the study group was 
45.9±8 years, and M/F ratio was 26/36 (41.9 % vs. 58.1 %). Most frequent diagnosis was 
C4-5 disc hernia (n=28, 45.2 %), and most frequent operation was C4-5 microdiscectomy 
+ interbody fusion. Comparisons between study periods revealed that postoperative CL 
was significantly increased when compared to preoperative values (p<0.001), but there 
was no significant difference for SVA (p=0.445).
Conclusion: There are different results for the discussion on cervical sagittal alignment 
changes after anterior cervical discectomy operations. We found that cervical lordosis is 
increasing significantly after anterior cervical discectomy operations whereas SVA not. 
Anterior cervical discectomy operations support to maintain CL in degenerative cervical 
disc disease. However, further investigations with an increased amount of cervical spine 
data are needed with long-term results.
Key Words: Anterior cervical discectomy, cervical lordosis, Cobb angles, sagittal vertical 
axis
Level of Evidence: Retrospective clinical study, Level III.

INTRODUCTION
Cervical degenerative disc disease is a 
common cause of pain and disability. 
Most symptomatic cases present between 
the ages of 40-60, although many 
individuals never develop symptoms (9). 
Anterior cervical discectomy surgery has 
become a standard treatment for cervical 
degenerative disc disease as it is a proven 
intervention for patients with myelopathy 
and radiculopathy as it affords the surgeon 
the ability to provide direct decompression 
with discectomy and  restoration of disc 
height (6).

The widest range of motion is on the 
cervical spine relative to the rest of the 
spine and this region supports the mass 
of the head (13). Sagital balance of the 

spine is a fundamental element necessary 
for understanding spinal disease and 
instituting proper treatment. The 
procedure of drawing perpendiculars to 
vertebral body endplate lines to evaluate 
scoliotic curves on anteroposterior 
radiographs was reported by Lippman 
in 1945, which was later popularized in 
1948 by Cobb (1,16). The major parameters 
used to assess the cervical spine alignment 
include the Cobb angles, Jackson stress 
lines, and Harrison posterior tangent lines 
for the sagittal curvature, and the gravity 
line or C2 plumb line for the SVA.

The purpose of this study is therefore 
to compare cervical lordosis and sagittal 
vertical axis values before and after 
anterior cervical discectomy operations.
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MATERIALS AND METHOD
We evaluated 62 patients who were operated for cervical disc 
herniation between 2016-2018 retrospectively. Cervical X-ray 
graphics were taken as standing lateral neutral positioned 
preoperative and postoperative period. These graphics were 
searched with the radiology pacs program and CL angle and 
SVA measurement of these patient were evaluated with the 
techniques being explained below (Figure-1):

Figure-1. (a) Preoperative and (b) postoperative cervical 
sagittal measurement of the patient A.B.

Cobb Angle: Cobb angles are measured with a line either 
parallel to the inferior endplate of C2 to the posterior margin 

of the spinous process, and another line parallel to the inferior 
endplate of C7. 

Sagittal vertical axis: A plumb line is drawn from the center 
of C2, and the distance from this line to the posterior corner 
of the upper endplate of C7 is obtained.

Statistical Analyses
Descriptive data were presented using mean and standard 
deviation, and frequencies and percent. Wilcoxon test was 
used for comparisons between the dependent groups of the 
study (preoperative and postoperative angle measurements), 
and statistical significance was evaluated according to a two-
sided Type-I error level of 5 %. Statistical Package for the 
Social Sciences (SPSS) 21 software (IBM Corp. in Armonk, 
NY) was used for all statistical analyses of this research.

RESULTS
A total of 62 patients included in the analyses. Mean age of 
the study group was 45.9±8 years, and M/F ratio was 26/36 
(41.9 % vs. 58.1 %). Most frequent diagnosis was C4-5 disc 
hernia (n=28, 45.2 %), and most frequent operation was C4-5 
microdiscectomy + interbody fusion. General demographics 
of the patients was presented in Table-1.

CL and SVA between preoperative and postoperative periods 
was presented in Table-2. Accordingly, comparisons between 
study periods revealed that postoperative CL was significantly 
increased when compared to preoperative values (p<0.001), 
but there was no significant difference for SVA (p=0.445).

Table-1. General demographics of the patients

  Mean SD
Age (years) 45,9 8

n %
Sex

Male 26 41.9
Female 36 58.1

Diagnosis
C4-5 disc hernia 28 45.2
C4-5-6 disc hernia 20 32.3
C5-6 disc hernia 10 16.1
C5-6-7 disc hernia 2 3.2
C6-7 disc hernia 2 3.2

Operation
C4-5 microdiscectomy + interbody fusion 28 45.2
C4-5-5 microdiscectomy + interbody fusion 20 32.3
C5-6 microdiscectomy + interbody fusion 10 16.1
C5-6-7 microdiscectomy + interbody fusion 2 3.2
C6-7 microdiscectomy + interbody fusion 2 3.2
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Table-2. Pre- and post-operative angle measurements

  Preoperative Postoperative
p

Mean SD Mean SD
CL: Cervical Lordosis 13 18.1 18.1 13.2 <0.001
SVA: Sagittal Vertical Axis 1.9 1 1.8 0.9 0.445

DISCUSSION
Anterior cervical discectomy has been suggested as an effective 
and safe treatment for spinal cervical degenerative disc 
diseases. Clinical importance of sagittal balance is important 
in the management of spinal degenerative pathologies. 
Cervical lordosis (CL) may be dependent on the anatomy of 
the cervico-thoracic junction (CTJ), which typically involves 
the C7 and T1 vertebrae, the C1-7 discs, and the associated 
ligaments (15). CTJ is the site at which lordosis of the cervical 
spine changes to kyphosis in the thoracic spine (2). 

Although a few studies have reported the normal sagittal 
balance of the cervical spine and physiological CL has not 
been clearly defined yet, Hardacker et al.  reported a mean 
CL of 40.0° ± 9.7° that had a significant correlation with 
thoracal kyphosis (5). Lee et al. reported that the mean values 
C2-7 angle was 9.9° ± 12.5° (12). Also Gore et al. reported C2-C7 
cervical lordosis angles of  16° for men and 15° for women (4). 
Özdoğan et al reported mean values of C2-7 as 18,37° ± 9,44° 
in their study (14).

There is not much nominative data for the gravity line or C2 
plumb line for the SVA Hardacker et al. reported a C7 SVA 
mean value of 15.6 mm (5). Gore et al. reported a mean SVA of 
16.8 mm, and also suggested that CL increased with age, but 
did not address the adjacent spinal alignment measurements 
or segmental cervical values (4).

Jeon et al reported on 33 patients who were operated for three 
or more level anterior cervical discectomy and fusion surgery 
under neutral supine position and they found that surgery did 
not significantly change the postoperative cervical alignment 

(7). Gillis et al found that anterior discectomy with 1 and two 
levels is able to achieve statistically significant improvement 
in cervical lordosis by the 1-year follow-up with a mean 
improvement of 3.46° but not with SVA (3). Our study’s’ results 
are supporting Gillis’ report.

Katsuura et al reported with 69 patients that multilevel 
anterior cervical discectomy and fusion surgery significantly 
increases and maintains both segmental and global cervical 
lordosis up to 6 months after surgery and increasing C2-C7 
global lordosis is correlated with increasing positive sagittal 
vertical axis (8). Kwon et al found that C2-7 SVA after two-
level anterior cervical discectomy and fusion surgery was 
affected more significantly by the sagittal angle and C2-7 

angle than by the T1 slope and two-level anterior cervical 
discectomy and fusion surgery with plate restored more 
cervical lordosis by obtaining more segmental lordosis at the 
operated level and was more effective in terms of cervical 
alignment compared with anterior cervical discectomy and 
fusion surgery using stand-alone cages (11). Kim et al reported 
that anterior cervical discectomy and fusion surgery affects 
whole spine sagittal alignment, especially in patients with 
high cervical lordosis and in these patients, alteration of 
cervical lordosis to a normal angle shortened the SVA and 
resulted in reciprocal changes in pelvic tilt and sacral slope (10).

Conclusion
There are different results for the discussion on cervical 
sagittal alignment changes after anterior cervical discectomy 
operations. We found that cervical lordosis is increasing 
significantly after anterior cervical discectomy operations 
whereas SVA not. Anterior cervical discectomy operations 
support to maintain CL in degenerative cervical disc disease. 
However, further investigations with an increased amount of 
cervical spine data are needed with long-term results.
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