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Abstract

Objective: Cervical radiculopathy is the syndrome of pain and / or sensorimotor deficit caused by
compression of the cervical nerve root. Symptoms of cervical radiculopathy in the upper limb are described
as pain, numbness, or weakness. Conservative treatment is recommended initially for degenerative cervical
radiculopathy. Surgical treatment is recommended in cases where progressive loss of muscle strength does
not respond to conservative therapy. Many radiographic parameters are used to define the sagittal alignment
of the cervical spine. This variation contrasts with the assessment of caudal spine segments where there are
more established guides for measuring deformity angles. The aim of this study is to evaluate the effect of
anterior cervical discectomy and fusion, which are widely used in spinal surgery practice, on cervical sagittal
alignment.

Methods: We retrospectively evaluated 33 patients who were operated with anterior cervical discectomy and
fusion technique with the diagnosis of single level degenerative cervical disc hernia after an average of 3
months of follow-up period. For radiological evaluation, we analyzed the C2-C7 lordosis angles, the anterior
and posterior disc heights at the operating level on lateral scoliosis radiographs, preoperatively and at 3rd
month postoperatively. Japanese Orthopedic Association scores and visual analog scale scores were
examined to evaluate clinical results.

Results: A statistically significant difference was found between the preoperative radiological sagittal
parameters and the postoperative 3rd month (p = 0.001). When the clinical correlation of the findings was
examined, a statistically significant difference was found in the Japanese Orthopedic Association scores and
visual analog scale scores of the patients measured preoperatively versus 3 months postoperatively (p <
0.001).

Conclusion: Radiological and clinical parameters improve significantly in patients after single level anterior
cervical discectomy surgery.
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Introduction

Degenerative changes in the cervical spine can
impair quality of life and decrease functionality (1).
These degenerative changes can often result in pain,
radiculopathy, and myelopathy, and they sometimes
require surgery. Both anterior and posterior methods
are used in surgical treatment. Anterior cervical
discectomy and fusion (ACDF) technique is most
commonly used in the surgical treatment of cervical
degenerative disc diseas (2). Many studies show that
cervical kyphosis is the common cause of increased
neck pain before and after cervical surgery. In
addition to decompression of neural structures,
achieving cervical lordosis is an important surgical
goal in ACDF (3). The basic physiopathology of disc
degeneration is the dehydration of the disc after
changes develop in the collagen tissue in the structure
of the disc, which consequently decreases the disc
height in the spinal segment (4). Loss of height at the
level of the cervical spine in the degenerative process
often results in loss of lordosis, causing chronic neck
pain. In the degenerative process leading to the loss
of disc height, the amount of load carried by the
cervical anterior column is transferred to the posterior
elements of the spine at an increasing rate. With the
disc cages used in anterior surgery, the height
between discs can often be restored (5). Thus, the
height of the foramen also increases (1). The aims of
this study were to evaluate the effect of ACDF on
cervical sagittal alignment and to correlate the
surgical effect with clinical results.

Methods

In this study, 33 patients who underwent ACDF
for a single-level cervical disc hernia at the Ordu
University Faculty of Medicine and the KTO Karatay
University Faculty of Medicine, Medicana Konya
Hospital, Neurosurgery Department, between
January 2019 and December 2019 were evaluated
(Table 1). Patients younger than age 18 years and
patients who had previously undergone anterior
and/or posterior cervical surgery were not included in
the study. Surgical procedures were performed by a
single surgeon who had worked in both academic
institutions. In the preoperative and postoperative
follow-up of the patients, the visual analog scale
(VAS) scores and Japanese Orthopedic Association
(JOA) scores were evaluated for neck pain and
clinical improvement. The C2-C7 lordosis angle
(Figure 1A-B) and the anterior/posterior disc heights
(Figure 2A-B) were measured preoperatively and at 3
months postoperatively to assess cervical sagittal
parameters.

Operative Technique

The patients underwent operation under general
anesthesia using the standard Smith-Robinson
method  with  microscopy (6). After the
decompression procedure, a locked
polyetheretherketone cage was placed according to
the patient’s preoperative cervical lordosis or
kyphosis (a lower cage was placed in patients with
preoperative lordosis, and a higher cage was placed in
patients with preoperative kyphosis). The height of
the cage used was 6-7 mm

Statistical analysis

The descriptive statistics of the continuous data
were reported as the mean = standard deviation (SD)
and the median range values. Categorical variables
were summarized by frequency and percentage.
Normality assumptions of continuous variables were
evaluated using visual (histogram and Q-Q plots) and
statistical (Shapiro-Wilk test) methods. Before-and-
after comparisons were performed using the paired
samples t-test for normally distributed variables and
the Wilcoxon signed-rank test for non-normally
distributed variables. All data were analyzed using
SPSS 23 software (IBM, Inc., Chicago, IL, USA), and
a p value less than 0.05 was considered statistically
significant.

Ethics of the Study

This study was conducted with the approval of
Ordu University Clinical Research Ethics Committee
number (2021/29)

Results

Thirty-three patients were included in the study;
20 (60.6%) of the patients were women, and 13
(39.4%) were men. The mean age of the patients was
44.06 + 10.33 years (range, 29-74 years), and the
median age was 42 years. One patient (3.0%) had C4-
C5 disc herniation, two patients (6.1%), C3-C4; 12
patients (36.4%), C5-C6; and 18 patients (54.5%),
C6-C7. The sociodemographic and medical
characteristics of the patients included in the study are
summarized in Table 1.

As shown in Table 2, the Wilcoxon signed-rank
test indicated that the postoperative C2-C7 lordosis
angle (median = 7.30°) was significantly higher than
the preoperative angle (median = 3°; p = 0.001). The
postoperative anterior disc height (median = 0.64 cm)
was significantly higher than the preoperative height
(median = 0.37 cm; p < 0.001). The postoperative
JOA score (median = 18) was significantly higher
than the preoperative score (median = 16; p < 0.001).
The postoperative VAS score (median = 2) was

65



Clinical and Radiological Findings after Anterior

Cervical Surgery

Mid Blac Sea J Health Sci 2021;7(1):64-68

significantly lower than the preoperative score
(median = 9; p < 0.001).

The paired samples t-test indicated that the
postoperative posterior disc height (mean + SD, 0.54
+ 0.13 cm) was significantly higher than the
preoperative height (mean + SD = 0.37 + 0.07 ¢cm; p
< 0.001). A comparison of the pre- and postoperative
variables is shown in Figure 3.

Table 1. Patients characteristics

Patient Age  Gender Spinal

Number Level
1 29 M C6-7
2 74 F C3-4
3 38 F C5-6
4 59 M C6-7
5 46 F C5-6
5 31 F C5-6
7 44 M C5-6
8 44 M C6-7
9 38 F C6-7
10 45 M C5-6
11 54 F C6-7
12 48 F C6-7
13 41 F C6-7
14 33 F C6-7
15 40 F C4-5
16 57 F C5-6
17 30 F C5-6
18 42 F C5-6
19 65 F C3-4
20 34 M C6-7
21 44 M C6-7
22 58 F C6-7
23 46 M C6-7
24 41 M C6-7
25 39 M C6-7
26 56 F C6-7
27 41 M C6-7
28 43 F C5-6
29 39 F C5-6
30 37 M C5-6
31 48 M C6-7
32 33 F C6-7
33 37 F C5-6

M:Male; F:Female.

Toiamy

Figure 1. A. Preoperative C2-7 lordosis angle, B.
Postoperative C2-7 lordosis angle
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Figure 2. A-B: A.Preoperative disc height, B.
Postoperative disc height
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Figure 3. Comparison of the study variable values in
preoperative and postoperative period.

Discussion

Cervical disc hernias are one of the most common
degenerative diseases of the cervical spine (4, 7). Pain
radiating to the neck and arms is typical. Flattening of
cervical lordosis is observed in radiological images
taken in many patients. In contrast to the lumbar and
cervical spine, which should almost always be
lordotic for standing with two legs, the thoracic spine
must be kyphotic to balance the caudal lumbar spine
(8). Continuation of the kyphosis towards the cervical
levels disrupts the sagittal alignment and may cause
pain. In addition, it is known that the lordosis of the
cervical spine is important to maintain a horizontal
gaze (9). In the degenerative process leading to the
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loss of disc height, the amount of load carried by the
cervical anterior column is transferred to the posterior
elements of the spine at an increasing rate. Although
some studies found flattened cervical spine alignment
in asymptomatic participants, most patients with
chronic neck pain show lordosis flattening. (10, 11,
12).

Clinical studies have shown that one of the most
important causes of neck pain before and after
cervical surgery is associated with kyphosis (13).
Achieving cervical lordosis is an important surgical
goal in ACDF as well as decompression of neural
structures. ACDF is currently the most common
surgical approach in cervical degenerative disc
disease. ACDF effectively restores the sagittal
sequence, especially at C2-C7 angle (14). Another
study showed that improvement in focal lordosis
correlated with improvement in overall cervical
lordosis (C2-C7) (15). Another clinical study
investigated clinical outcomes and sagittal alignment
in patients who underwent ACDF and fusion, and
minor changes were detected in preoperative and
postoperative kyphosis angles. There was no
significant relationship between the change in
kyphotic angle and postoperative functional status. In
addition, no significant change was found in the mean
C2-C7 Cobb angles (16). However, in our study, a
statistically significant relationship was observed
between postoperative functional status and
achieving lordosis. The postoperative C2-C7 lordosis
angle (median = 7.30°) was significantly higher than
the preoperative angle (median = 3°; p = 0.001). In
our results, cervical lordosis improved during the
postoperative period compared with the preoperative
period, and the resulting difference was statistically
significant.

In a study, in which 48 patients who were operated
with anterior or posterior technique with the diagnosis
of spondylotic myelopathy were examined, it was
shown that C2-7 lordosis of patients who underwent
anterior approach improved more than patients who
were operated with the posterior method (17). In our
study, anterior surgery was performed with the
diagnosis of cervical disc herniation and similar
results to the literature were obtained. The difference
between the preoperative cervical lordosis angle
(between C2 and C7) and the angle measured 3
months postoperatively was statistically significant.
In addition, the change in favor of lordosis correlated
with a statistically significant improvement in
postoperative VAS scores and JOA scores. In our
study, the postoperative JOA score was significantly
higher than the preoperative score (p < 0.001) and the
postoperative VVAS score was significantly lower than

the preoperative score (p < 0.001). Removing all disc
material anteriorly from the uncinate process to
adjacent uncinate process following placement of
bone grafts or cages maintains the cervical disc height
and prevent kyphosis resulting in indirect foraminal
decompression (18). In our study, the postoperative
anterior and posterior disc heights were significantly
higher than the preoperative heights. Likely as a result
of decompression and increased disc distance, the
postoperative VAS scores decreased significantly.
Regaining the disc height also increases the carrying
capacity of the anterior column and decreases the load
on the posterior column. In this way, there is a
significant reduction in the pain levels felt in the back
of the neck. This work shows that, in patients with
abnormal cervical sagittal alignment, single-level
ACDF in the cervical region provides significant
clinical improvement, as documented by radiological
improvements early in the postoperative period.

Conclusions

ACDF is a method that can be used to provide
cervical sagittal restoration for patients with cervical
degeneration. ACDF in cervical disc hernias has a
positive effect on correcting cervical lordosis. In our
study, a statistically significant difference was found
in the results of the radiological and clinical
evaluations before and after surgery. Maintaining the
normal disc and foramen height of the cervical spine
has a significant effect on clinical pain parameters
and lordosis. In terms of clinical evaluation, a
significant improvement was observed in VAS and
JOA values after ACDF. However, the study is
limited by its small number of patients and relatively
short patient follow-up periods. More patients and
longer follow-up times are required to draw more
detailed conclusions about the effectiveness and
impact of ACDF on cervical sagittal alignment.
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