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Objective: The comparison of patients who underwent different surgical procedures for cervical spinal stenosis in clinical and radiological terms
with various factors.

Materials and Methods: Sixty-two patients (52 males, 10 females) were divided into groups as corpectomy (group 1), laminectomy (group 2)
and laminoplasty (group 3). The patients were evaluated retrospectively considering their neurological examinations, Japanese Orthopaedic
Association scores and radiological findings pre and postoperatively.

Results: The mean recovery rate was 63.2+3.7%. The pre-op/post-op JOA scores of the patients were found to be 15.7£1.6/16.1%1.6 in group 1,
13.9£3.4/13.3£3.42 in group 2 and,and 14.1£3.7/15.4%3.0 in group 3. In terms of JOA scores the increase of the pre-op and post-op changes only
in group 3 was found to be statistically significant. Statistically significant results were obtained in group 1 in terms of post-op JOA scores of
the patients under the age of 60; whose sagittal cord diameter was measured as 6 mm or less in the pre-op cervical computed tomography (CT),
with lordotic alignment of the pre-op cervical axis and who did not have T2 signal intensity increase in the pre-op magnetic resonance imaging
(MRI). While evaluating group 2, no statistically significant results were obtained in any of the parameters. In group 3, it was seen that the factors
including male gender, age below 60 years, sagittal cord diameter being 6 mm or less in pre-op cervical CT measurement, lordotic alignment of
the pre-op cervical axis and no increase in T2 signal intensity in pre-op cervical MRI were seen to be statistically significant indicators for the
result.

Conclusion: Early results show that better outcomes can be obtained when anterior corpectomy and fusion and open-door laminoplasty is
performed in patients with under the age of 60, have pre-op a sagittal cord diameter of 6 mm or less and lordotic alignment and no myelomalacia
on MRI. It has been observed that better clinical and radiologic recovery can be expected in selected patients.
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ABSTRACT

treatment aims at expanding the spinal stenosis and removing
the compression on the neural structures through anterior or
posterior surgical approaches?. When appropriate surgical
treatment is provided in a timely manner, the progression of
the disease can be stopped, and the discomfort to patients
can be eliminated®. Nowadays, the availability of diagnostic
methods, improved living conditions, increased life expectancy,

INTRODUCTION

Cervical spinal stenosis (CSS) is a progressive degenerative
condition affecting the intervertebral discs and facet joints as
a result of the degenerative process that develops congenitally
or with advancing age. The spinal cord and the emerging

roots are compressed, and patients develop radicular and
myelopathic discomforts (pain). Radiologically, the incidence
rate of cervical spondylosis is around 10% in people aged 25
years and younger, whereas it reaches 95% in people aged
65 years and older. The male to female ratio is 2.4:1®. The
diagnosis is made when the diameter of the cervical cord is 6
mm or less assessed using radiological imaging methods. The

and diversified treatment options support the need for further
studies about cervical spondylosis.

The aim of this study is to evaluate the clinical and radiological
outcomes of patients who were treated with different surgical
methods for CSS at the authors’ clinic and to compare the
efficacy of treatment methods with those reviewed in the
literature.

Address for Correspondence: Hiimeyra Kullukgu Albayrak, Ankara City Hospital, Clinic of Neurosurgery, Ankara, Turkey

E-mail: humeyrakullukcu@hotmail.com Received: 30.04.2020 Accepted: 01.05.2020
ORCID ID: orcid.org/0000-0003-0675-8288

©Copyright 2020 by the Turkish Spine Society / The Journal of Turkish Spinal Surgery published by Galenos Publishing House.


https://orcid.org/0000-0003-0675-8288
https://orcid.org/0000-0001-8975-9694
https://orcid.org/0000-0002-8810-938X
https://orcid.org/0000-0002-2051-7766
https://orcid.org/0000-0002-2726-0043

J Turk Spinal Surg 2020;31(2):88-95

Kullukgu Albayrak et al. Clinical and Radiological Comparison of Surgical Treatment Methods in Patients with Cervical Spinal Stenosis

MATERIALS AND METHODS

Sixty-two patients who underwent surgical treatment for
cervical spondylosis between 2006 and 2014 at the authors’
clinic were evaluated retrospectively. Demographic, clinical
and radiological data were obtained from the patient files. The
subjects of the research were divided into the following groups
depending on the method of operation: Group 1 had anterior
corpectomy plus fusion with a cage/bone graft, group 2 had
posterior decompression with laminectomy plus fusion with a
lateral mass screw, and group 3 had open-door laminoplasty.
Regardless of gender, patients were aged 40 to 80 years, were
diagnosed with spondylotic CSS,were informed about the study,
and agreed to participate. In addition, those who underwent
surgery for two or more cervical intervertebral pathologies
attended the follow-up examinations regularly and had
cervical magnetic resonance imaging (MRI), cervical computed
tomography (CT), and posteroanterior or lateral cervical direct
digital radiography in the last six months were included. Follow-
up examination appointments were scheduled to examine the
patients for controlling purposes. Radiological examinations
(Lateral cervical direct digital radiography and non-contrast-
enhanced cervical CT) were performed. Then, the patients were
asked to fill in the Japanese Orthopaedic Association (JOA)
Cervical Myelopathy Evaluation Questionnaire based on their
conditions one week after the surgery and before the surgery
for their conditions. The cervical lordosis angles were measured
with the use of the Cobb method on the lateral cervical direct
digital radiographs, and the preoperative and postoperative
values were calculated. The sagittal cord diameter was
calculated by measuring the anterior-posterior intradural
distances with the use of the preoperative and postoperative
sagittal plane cervical CT images. In this study, myelomalacia
was described as the increase in signal intensity in the spinal
cord, as seen in the T2-weighted sequence on the sagittal
cervical MRI. The results were compared with the preoperative
tests, and they were statistically analysed.

Statistical Analysis

The conformity of the data for the normal distribution was
tested using the Kolmogorov-Smirnov normality analysis. The
data that conformed to a normal distribution and met the
parametric conditions were defined as X * SD. The differences
between the two groups were determined using the Student’
t-test. The differences between the dependent groups were
identified using the paired t-test, and the differences between
more than two groups were analysed by a one-way ANOVA
test. Identification of the different groups was tested using
the Scheffe procedure. The distributions of the data that did
not meet the parametric condition and did not conform to the
normaldistribution are provided as the median (min-max).In the
comparison of three groups that did not conform to the normal
distribution, the Kruskal-Wallis variance analysis was used. The
different groups were identified using the Mann-Whitney U
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test corrected by Bonferroni. Any data, including frequency, was
expressed as a percentage. P<0.05 was considered statistically
significant. SPSS 20.0 statistical program was used for the
analysis.

RESULTS

The mean age of the patients included in the study was 56.6%8.3
(43-76) years. Of 62 patients, 52 were male (83.9%) and 10
were female (16.1%). The follow-up period of the patients was
6-40 months (mean, 12.7%9.2 months). When the compression
level on the spinal cord was examined, 17 patients had single,
nine patients had two, 10 patients had three, 16 patients had
four, and 10 patients had five levels of involvement. The most
frequently involved level was at the cervical segment C3-6
level, which was found in 12 patients. The mean diameter of
the cord was 9.01#1.6 mm, and the range was 6-13 mm. The
cord diameter was measured as 6 mm or less in 48 (77.4%)
patients and above 6 mm in 14 (22.5%) patients. During the
pre-op period, the sagittal alignment was straight in three
(4.8%) patients, lordotic in 34 (54.8%) patients and kyphotic
in 25 (40.3%) patients. As for the post-op sagittal alignment,
it was straight in nine (14.5%) patients, lordotic in 35 (56.4%)
patients and kyphotic in 18 (29.0%) patients. During the pre-
op period, there was no signal change in the T2-weighted
sequence in 35 (56.4%) patients, whereas the signal intensity
in the T2-weighted sequence increased in 27 (43.5%) patients.
The preoperative and postoperative parameters of all groups
are given in the following tables (Tables 1,2 and 3).

Comparison of Gender

When the pre-op and post-op JOA scores were compared
concerning sex, there was a statistically significant increase in
post-op JOA in males in group 3 (p<0.05).

Comparison of Age

The increases in post-op JOA values were statistically significant
in group 1 and group 3 in patients under the age of 60 years
(p<0.05).

Comparison of Compression Number

A statistically significant difference was found among
the groups in group 3 with four or more segments under
compression regarding pre-op and post-op JOA scores. An
increase was observed in post-op JOA scores except for group 2
in patients with four or more segments under compression, but
this increase was not statistically significant except for group
3 in patients with four or more segments under compression.

Comparison of Cord Diameter

There was a statistical significance in the pre-op and post-op
JOA scores in the groups undergoing compression in group 1
and group 3 patients whose cord diameter was 6 mm and less.

Comparison of Sagittal Alignment

The group with the lowest pre-op and post-op JOA was the
kyphotic group, but this was statistically significant only in
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group 3. Although there was an increase in post-op JOA scores
in all three groups, this increase was statistically significant
only in group 1 patients with pre-op lordotic sagittal alignment
and in group 3 patients with pre-op and post-op lordotic and
kyphotic sagittal alignment.

Comparison of Myelomalacia Presence in MRI

In group 1, with no signal change in the pre-op T2-weighted
sequence, the JOA score increased from 16.2%£1.6 to 16.8%1.3,
and in group 3, the JOA score increased from 14.6%3.4 to
16.2%£1.9. These results were statistically significant. Although
there was an increase in post-op JOA scores in all groups in the
presence of myelomalacia,these increases were not statistically
significant. In addition, although there was a decrease in the
post-op JOA scores in group 2,no signal change was seen in the
pre-op T2-weighted sequence. This decrease in JOA scores was
not statistically significant (p>0.05).

Comparison of Diabetes Mellitus

The mean pre-op JOA score of the patients with Diabetes
Mellitus (DM) was 14.9£2.2 in group 1,13.5%2.6 in group 2 and
13.8+1.9 in group 3; whereas the mean post-op JOA score was
15.3%1.9 in group 1,13.5%3.1 in group 2 and 15.3%3.4 in group
3. The mean pre-op JOA score of the patients without DM was
16.1%£1.2 in group 1,13.8%*3.7 in group 2 and 14.8%4.2 in group
3; whereas the mean post-op JOA score was 16.5%1.4 in group
1,12.8+3.6 in group 2 and 15.7%1.5 in group 3. Although there
was an increase in the post-op JOA scores in three groups in the
presence of DM, this increase was not significant in any group
(p>0.05). Furthermore, there was a statistically significant
difference in the post-op JOA scores in the absence of DM in
group 3 (p<0.05).

Comparison of the Surgical Method

No statistically significant difference was found among these
three surgical methods regarding age and pre-op JOA (p>0.05),

Table 1. Table of parameters for the anterior corpectomy + cage/bone graft fusion group (group 1)

c —
s ., f  $2% fsy EEs 5% Spe  $E i
2 2 3 &3 & €85 223 82 £S5 &89 g9
1 62 M 28 22 2 C5-6 3.1 16 15
2 55 M 12 22 2 C4-5 4.9 14 15
3 51 F 16 12 1 C5 5.1 14 16
4 43 F 10 30 2 C5-6 9.2 17 18
5 51 M 8 1 Cc5 4.2 15 16
6 55 M 22 8 1 Cé6 4.4 14 16
7 47 F 18 14 1 c5 5.2 17 18
8 65 M 10 8 1 Cé6 5.2 16 14
9 58 M 31 26 1 Cé6 4.8 12 13
10 65 M 13 14 2 C5-6 7.8 17 18
11 65 M 16 10 1 Cc5 7.1 17 18
12 68 M 12 10 2 C4-5 5.6 13 13
13 61 F 14 6 1 C5 5.1 16 17
14 63 M 28 12 1 Cé6 6.1 15 13
15 65 M 24 22 2 C5-6 4.2 15 16
16 56 M 18 10 1 (@3 6.8 17 17
17 62 M 12 8 1 Cé6 5.6 17 17
18 75 M 8 1 c7 4.8 16 17
19 63 F 19 23 1 Cé6 5.8 16 17
20 76 M 15 28 2 C5-6 59 14 15
21 67 M 28 21 1 Cé 6.4 17 17
22 52 M 9 4 1 Cé6 5.6 15 17
23 69 M 25 23 1 Cc5 6.7 17 17
24 54 F 4 1 1 Cé6 6.8 17 17

JOA: Japanese Orthopaedic Association, Pre-op: Pre-operation, Post-op: Post-operation, M: Male, F: Female, n: Number
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but a statistically significant difference was found in the post-
op JOA and the pre-op cord diameter (p<0.05) (Table 4).

When the surgical methods were compared with one another,
the JOA in group 3 was statistically significant (p<0.05). In
group 1 and group 2, a statistically significant difference was
not found (p>0.05) (Table 5).

DISCUSSION

Cervical spondylosis is a condition that starts at the
intervertebral disc and spreads to the neighbouring bones
and soft tissues as it develops. The intervertebral disc space
gradually becomes smaller with the natural ageing process.
Diffuse bulging and overflow of the disc are the results of this
process. When hypertrophy of the ligaments (the posterior
longitudinal ligament and ligamentum flavum) accompanies
osteophyte formation and arthritic changes in the facet and
uncovertebral joints, a circular stenosis of the spinal canal
ensues. The stenosis causes compression of the medulla
spinalis and nerve roots and results in myelopathy.

The surgical method to be selected in these patients is still a
matter of debate. Although surgery can be performed using the
anterior or posterior approach,many different results have been
reported in the literature regarding the success rates of surgery
using the anterior and posterior approaches. The purpose of
surgery is to remove the compression that causes myelopathy
and to stabilise the segmental hypermobility.

It was emphasised that many factors should be taken into
consideration in the selection of the most appropriate surgical
approach in cervical spondylotic myelopathy (CSM)®. These
factors include the age of the patient; lordotic, straight, or
kyphotic cervical sagittal alignment; hyperintensity on MRI;
the presence of more anterior or posterior compression; the
number of spinal cord compression levels; and the normal
range of motion and abnormal movements of the vertebra. In
this study, considering the aforementioned criteria, anterior
corpectomy, posterior decompression plus fusion with a lateral
mass screw, and open-door laminoplasty were adapted. In
a study comparing the results of the anterior and posterior
approaches, Sakura et al.® found that both the anterior
and posterior approaches resulted in similar neurological
improvement. As a result of a retrospective study conducted
in 629 patients with CSM, Shimomura et al. reported that no
method was significantly superior to the other®. A recovery rate
of over 80% using laminoplasty has been reported in the study
by Kawai; however, in contrast, that rate in the study conducted
by Morio was only 46.8%. In this study, when the difference
between the JOA scores was evaluated, there was a statistically
significant improvement in group 3.

A corpectomy and arthrodesis are required to be performed
in multilevel disc diseases such as ossification of the
posterior longitudinal ligament (OPLL) and extrusion of disc
fragments behind the vertebral body®. In their study, Fessler
et al.” detected some symptomatic improvement in 92% of

Table 2. Table of parameters for the posterior decompression + fusion with lateral mass screw (group 2)

(= —_
5 s cgt 5 B
c E g-.o E ,.'8_,-.0 E é g g. g 2 g--c g Y v 4'8.- o
3 & g 082 882 398 8 2 ¢ 5.8 ©S S 28 S
=z < (U] auvUwr auU®r Z »no o= auv T a s w a s wn
25 67 M 32 8 5 C3-7 4.2 16 17
26 47 M 34 27 - Cc4-7 5.6 11 10
27 49 M 17 28 3 C3-5 7.1 10 9
28 66 M 35 18 4 C3-6 5.4 16 16
29 50 M 32 38 5 C3-7 5.6 15 10
30 74 M 0 15 5 C3-7 4.5 17 13
31 56 M 36 7 4 C4-7 6.8 13 12
32 58 F 40 21 3 C3-5 5.8 17 17
33 54 M 20 25 5 C3-7 5.7 17 9
34 69 M 32 23 4 C3-6 4.2 16 16
35 58 M 24 10 5 C3-7 7.2 14 1
36 54 B 16 11 5 C3-7 6.8 16 17
37 56 M 26 20 4 C3-6 5.1 17 17
38 71 M 19 11 3 C3-5 4.3 5 7
39 52 M 4 6 5 C3-7 5.4 13 15
40 65 M 32 3 5 C3-7 4.4 10 12

JOA: Japanese Orthopaedic Association, Pre-op: Pre-operation, Post-op: Post-operation, M: Male, F: Female, n: Number
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the cases and an increase in the Nurick scale score to 86%
(mean: 1.24). During the mean of 49 months of the follow-up
period, 37 patients, Yamazaki et al.® reported improvements
in neurological functions and improvements in the gait in 29
of 37 patients with OPLL who underwent corpectomy. In this
study, the results are similar to those in the literature.

The development of kyphosis in the long-term postoperative
period is one of the most common problems after laminectomy.

The most used method to prevent post-laminectomy kyphosis
is the lateral mass screwing method developed by Roy-Camille
et al.®. Although the lateral mass screwing method is very
practical, it may cause neck and shoulder pain in patients
during the postoperative period because they create especially
on the muscle adhesion tips and facet capsules. In their series
of 13 cases who underwent posterior spinal instrumentation
and were followed-up for a mean period of 25 months, Heller

Table 3. Table of parameters for the open-door laminoplasty (group 3)

2

S

f';s S £

a0 v 3

_ _ 5 9 o =

= g 8'_;_-, % ,,'8_,-.9 % g g gﬂ ) % s () -8- ()
3 e g i8® B3 ® Eg 8% b E§ 65 8558
4 < () auv R auv s Z o 0% auUTs a=a a=an
41 64 M 39 18 5 C4-6 2.2 14 16
42 68 M 28 38 2 C5-6 5.5 11 12
43 66 M 22 13 4 C3-6 3.3 15 15
44 51 M 17 17 5 C3-7 3.7 13 14
45 55 M 33 33 4 C4-7 34 12 14
46 64 M 25 0 4 C3-6 4.8 16 16
47 63 F 33 30 4 C3-6 5.1 17 17
48 72 M 35 32 4 C4-7 2.8 18 18
49 47 M 2 4 C3-6 41 18 18
50 55 M 4 3 C4-6 5.8 17 18
51 67 M 34 24 3 C4-6 6.1 7 17
52 43 M 19 13 4 C3-6 4.7 16 17
53 45 M 23 15 3 C5-7 5.2 17 18
54 57 M 25 17 3 C3-5 3.9 15 17
54 51 M 31 26 4 C3-6 6.7 13 15
56 67 M 10 4 4 C3-6 5.8 17 17
57 44 M 18 16 2 C4-5 41 17 17
58 76 M 14 5 3 C3-5 4.4 14 15
59 69 M 16 11 4 C3-6 3.9 16 16
60 71 M 25 10 3 C3-5 4.4 5
61 77 M 26 30 4 C3-6 3.4 7
62 57 F 34 30 4 C4-7 5.1 15 16

JOA: Japanese Orthopaedic Association, Pre-op: Pre-operation, Post-op: Post-operation, M: Male, F: Female, n: Number

Table 4. Comparison of surgical methods in terms of pre-op prognostic factors (age, pre-op and post-op JOA, pre-op cord AP

diameter)

Group 1 Group 2 Group 3

(n=24) (n=16) (n=22) P
Age 60.3+8.3 59.1+8.4 60.4+10.5 0.896
Pre-op JOA 15.7+1.6 13.9+3.4 14.13.7 0.250
Post-op JOA 16.1+1.6 13.3+3.4 15.4+3.0 0.020*
Pre-op cord diameter 5.7%1.3 5.5+1.0 4.4+1.2 0.001*

JOA: Japanese Orthopaedic Association, Pre-op: Pre-operation, Post-op: Post-operation, AP: Antroposterior, n: Number
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Table 5. Comparison of surgical methods to one another basing on the pre-op and post-op JOA and the improvement ratios

n Pre-op JOA Post-op JOA p
Group 1 24 15.7%1.6 16.1+1.6 0.092
Group 2 16 13.9¢3.4 13.3+3.4 0.720
Group 3 22 14137 15.4%3.0 0.001*

JOA: Japanese Orthopaedic Association, Pre-op: Pre-operation, Post-op: Post-operation, AP: anteroposterior, n: Number

et al.t9 reported improvement in the Nurick classification in
seven cases, no changes in four cases, and deterioration in two
cases. In this study, the kyphosis angles remained the same at
the preoperative and postoperative periods (mean: 5°),and the
lordosis loss could not be associated with the clinic or fusion.
Although there was an increase in the postoperative JOA scores
as compared with the preoperative JOA scores in cases treated
with laminectomy, there was no statistical significance.
Degenerative changes in the spine become more apparent
during the third and fifth decades of life. In different studies,
patients were divided into different age groups in order to
examine the age factor. In this study, the age of 60 years was
accepted as the reference age when functional degenerative
changes increase. Naderi et al.®? found in their study that, as
in many other studies, in general, age did not have an impact
on the patients’ postoperative neurological status, but the
improvement in neurological status of the patients older than
61 years was statistically lower than those who were younger.
In compliance with this finding, in this study, the postoperative
neurological improvement rate of patients over 60 years old was
less, which was significant. In this study, a significant difference
was found between the preoperative and postoperative JOA
scores of the patients over the age of 60 years in group 1 and
group 3. This may result from other poor prognostic factors
associated with increasing degenerative changes as age
advances and low surgery tolerance of elderly patients. This
finding also shows the insufficiency in the recovery of the
nervous system in elderly patients.

In many studies, it is reported that the preoperative JOA scores
were higher and improvement in these scores postoperatively
was higher in the cases with multilevel spinal cord compression
than those with single-level spinal cord compression. In
this study, preoperative cervical MRI showed a statistically
significant improvement in the postoperative JOA scores in
patients with spinal cord compression with four levels or more
in group 3.

The severity of myelopathy is known to be proportional to the
anterior-posterior diameter of the spinal cord. In the studies
conducted, it was reported that spinal cord diameters of 6 mm
and less are significant regarding spinal cord compression,
and 6 mm was accepted as a reference in this study®?. In their
study, Yamazaki et al.® reported that identifying the spinal cord
diameter was found to be effective in predicting the prognosis
of young age patients, but it was not that effective for all age
groups. In this study, in the patients with spinal cord diameters
of 6 mm or less measured using the preoperative cervical CT in

group 1 and group 3, statistically significant differences were
recorded between the preoperative and postoperative JOA
scores.

Flattening of the natural lordotic curve of the spine as a result
of cervical instability, “S-shaped deformity, and kyphosis are
among the long-term complications of laminectomy.In the study
conducted by Naderi et al.tY; the patients were divided into
two groups: normal and abnormal sagittal alignment groups.
It was concluded that there was a significant postoperative
neurological improvement in patients with normal sagittal
alignment, while the neurological improvement in patients
with abnormal sagittal alignment was not significant. In this
study, the improvement in the postoperative JOA scores was
statistically significant in group 1 where the sagittal alignment
was lordotic. In group 3 involving the patients with lordotic and
kyphotic sagittal alignments, the increase in the postoperative
JOA scores was statistically significant. Lee et al.*® reported
weak preoperative and postoperative neurological conditions of
the patients with CSM,who have abnormal sagittal alignments.
Similarly,in this study,the mean preoperative and postoperative
JOA scores of kyphotic patients were lower than those of the
patients with straight and lordotic sagittal alignments. In
general terms, in order to prevent postoperative kyphosis in
patients operated with all the three surgical methods, being
lordotic preoperatively is important.

In the compressed spine, demyelination in the lateral columns,
degeneration in the posterior columns, oedema, cell loss,
necrosis development, and high signal intensity in the T2-
weighted sequences on MRI are expressed to be caused by
myelomalacia, and for the low signal intensity in T1-weighted
sequence and high signal intensity in the T2-weighted sequence
on MRI,cystic necrosis or secondary syringomyelia is in question.
Many authors said that high signal intensity in the T2-weighted
sequences on MRI correlates with neurological status®¥,
whereas some authors did not express a clear correlation.
Morio et al.* reported that the high signal intensity in the T2-
weighted sequences on MRI of the spinal cord in patients with
CSM may reflect the pathological changes but cannot be used
to predict the prognosis®®. They also found out that patients
with improved signal intensity in the T2-weighted sequence
postoperatively recovered better. In contrast to this, in their
study, Sorar et al.*” examined the prognostic factors in patients
with CSM they operated using the anterior approach. They
concluded that although the decompression of the spinal cord
was insufficient and the signal intensity in the T2-weighted
sequence on postoperative MRI was lower compared with the

93



94

J Turk Spinal Surg 2020;31(2):88-95

Kullukgu Albayrak et al. Clinical and Radiological Comparison of Surgical Treatment Methods in Patients with Cervical Spinal Stenosis

turkish

preoperative signal intensity, the patients benefited from the
anterior approach surgery and better recovery rates can be
secondary to the amount of postoperative fusion development.
In this study, the postoperative improvement in patients with
normal signal intensity in the T2-weighted sequence on MRI
in group 1 and group 3 was statistically significant compared
to the postoperative improvement in those with high signal
intensity in the T2-weighted sequence on MRI, which adheres
to the literature. In the patients with increased signal intensity
in the T2-weighted sequence on MRI, the mean preoperative
and postoperative JOA scores were lower. However, this was
found to be statistically significant only in group 3. In addition
to this, the neurological improvement in the patients with
increased signal intensity in the T2-weighted sequence on
MRI during the preoperative period that decreased during the
postoperative period was found to be better compared with
those with a continued postoperative signal intensity increase,
and that was statistically significant. This result is consistent
with the literature and suggests that patients with improved
signal intensity are compatible with reversible histological
changes. Less improvement in signal intensity during the
postoperative period results in permanent damage to the
patients. However,as in other poor prognostic factors, there was
a neurological improvement after the operation in the patients
with increased signal intensity in the T2-weighted sequence on
MRI in the preoperative and postoperative periods, although it
was not statistically significant. Improvement in JOA scores is
statistically significant only in the group without myelomalacia.
DM is frequently seen in the general population at a rate of
2.5% in developing countries and 5-10% in developed countries.
The neurological changes that develop with DM cause axon
damage in the spinal cord. In this study, 17 (27.4%) patients
had DM, and the preoperative JOA scores of these patients
were lower in all groups, which is consistent with the literature.
Although there was an increase in the postoperative JOA scores
in all three groups in the presence of DM, this increase was
not significant. Moreover, in group 3, there was a statistically
significant difference between the postoperative JOA scores in
the absence of DM.

When we look at the literature, the likelihood of complications
related to graft and/or instrument systems during corpectomy
with three or more levels for decompression increases 2.5
times compared with single level corpectomy®®, Biomechanical
studies show that the following corpectomy with three levels or
more,the graft and instrument systems get weaker®”. Especially
during flexion, the load on the plate and graft is reduced, and
this reduces the likelihood of fusion development®. In the
literature, anterior plate placement after graft placement is
recommended as it increases the fusion rate, prevents deformity
development or corrects the existing deformity, prevents the
formation of a barrier in front of the graft, and prevents the
graft from displacing forward. It also shares the load on the
graft, preventing its collapse over the adjacent vertebra®, In
this study, in the direction of this information, corpectomy with

three or more levels was not considered as a surgical option
and was not performed. Anterior plating was performed after
cage/bone grafting in all the cases in this study, and plaque
corpectomy cages were used in three of the patients. In only one
patient, due to the posterior displacement of the fibula graft,
early revision was performed during the postoperative period.
In one of the patients, one of the plaque screws was identified
to have loosened and then was removed one year after the
operation, and, therefore, screw revision was performed.

The most common neurological complication after anterior
surgical interventions is vocal cord paralysis@?. It develops due
to recurrent compression of the laryngeal nerve during surgical
retraction and exploration or as a result of the occurrence
of local ischemia resulting from the increased cuff pressure
in the endotracheal tube. In the literature, the incidence of
recurrent surgery-related laryngeal nerve damage ranges
from 0.07% to 11%@2. Approximately 80% of patients with
laryngeal nerve damage recover spontaneously within 3-4
weeks postoperatively®@?. It is important to lower the cuff of the
endotracheal tube after placing the retractors and then inflate
it to avoid this complication. In this study,hoarseness developed
in one of the patients during the early postoperative period and
spontaneously improved in the second postoperative week. In
addition, Horner syndrome may develop at a rate of 0.1-1.1% in
the superior ganglion cervical or the lesions of the postsynaptic
fibres arising from these in the anterior approach®. During
physical assessment, miosis, ptosis, enophthalmos, anhidrosis
on the face, and facial flashing are seen. In this study, one
patient developed Horner syndrome, and the symptoms
regressed significantly after three weeks.

In addition to these, in three of the patients who underwent
anterior approach surgery, corpectomy was found to
be insufficient in the policlinic follow-up and repeated
examinations. This insufficiency was a result of the persistence
and progression of the complications,and revision surgery was
performed to complement the corpectomies at the same level.
In the patients who underwent revision surgeries, the study
parameters were evaluated after the first surgery.

In the patients with CSM, 0-12.9% developed C5 radiculopathy
after laminectomy, 2.5-14.9% after laminoplasty, and 2.8-
13.6% after anterior approach corpectomy®). The reason
for the involvement of the C5 root is often because it has a
short course and is very sensitive to traction injury after acute
decompression. It has been indicated that the incidence rate of
this complication is decreasing,whichis thought to develop after
the displacement of the spinal cord following decompression
and keeping the corpectomy width small at the C4-C5 levels®.
In this study, no patient developed postoperative radiculopathy.

Study Limitations

The limitations of this study include that it is a retrospective
instead of being a randomised controlled study, its relatively
short follow-up periods, and its low number of patients.
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CONCLUSION

Early results show that better outcomes can be achieved
when anterior approach corpectomy and fusion or open-door
laminoplasty is performed in patients who are under the age
of 60 years, have preoperative sagittal spinal cord diameters
of 6 mm or less, have lordotic sagittal alignments, and have no
myelomalacia on MRI. It has been observed that better clinical
and radiological recovery can be expected in these patients.
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