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ABSTRACT
Objective: The anterior approach for More than one level Cervical Spondylotic Myelopathy has been established
for long times, having excellent Outcomes and post-operative results. But operative difficulties, invasiveness and
other operative threats increase when more than one level are encountered.
Materials and Methods: Total ninety patients with Two, Three or Four-level Cervical Spondylotic Myelopathy
were included who had anterior decompression and fusion. They were categorized into 3 special Groups, the
Two-stage group (sixty-five sufferers), the three-level Group (20 sufferers) and the four-level group (five
patients). Clinical and radiographic tests such as fusion frequency and Neck Disability Index (NDI) score, blood
loss, stay in the hospital, surgical time, cervical lordosis, cervical movement range (ROM) and complications
have been measured between different procedures.
Results: No statistical variations were observed among the 3 categories in the Neck Disability Index Ranking,
stay in the Hospital, frequency of Fusion and lordosis of cervical spine at a minimum of 1-year follow-up.
Nevertheless, the mean postoperative Neck Disability Index value of the Four-level category was expressively
higher than that of the other two groups and the Three-level group was higher than the Four-level group and
lower than the Two-level group in terms of maximum cervical range of motion after operative procedure. In the
Three- level group, the frequency of decrease in ROM was ominously higher than in the Two –level group and
lower than in the Four-level group.
Conclusions: As the number of active level increases, the working time, blood loss, the Neck Injury Scale,
cervical ROM and postoperative complication rates got worsened. A Suitable Surgical Technique for multilevel
cervical spondylotic myelopathy should be selected on the basis of a thorough medical assessment prior to
surgery, thus minimizing rates of fusion and decompression where necessary.
Keywords: Cervical Spondylotic Myelopathy, Neck Injury Scale, Cervical Movement range

INTRODUCTION
It is a common condition that occurs in old patients.
ACDF is a reliable operative procedure for this
disease1. Nevertheless, multilevel disease is a medical
issue that causes concern about proper management.
The best multi-level disease’s surgical solution
remains controversial. Both anterior, posterior and
combination of the anterior and posterior surgical
approaches were described and promoted for
multilevel cervical spondylotic myelopathy.2–9
Although subsequent procedures such as laminectomy
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and laminoplasty are considered effective in the
treatment of spondylotic myelopathy of multiple
levels, progressive cervical Kyphosis. Anterior
cervical corpectomy and fusion (ACDF) should repair
cervical lordosis and actively decompress the spinal
cord by separating from the ventral cord portion the
offending soft or hard disks.10

MATERIALS & METHODS
Study Design
It is prospective case series. This research was
conducted between January 2017 to October 2018,

Pak. J. of Neurol. Surg. – Vol. 23, No. 4, Oct. – Dec., 2019

Outcome of Anterior Cervical Fusion Technique for Multilevel Cervical Spondylotic Myelopathy

Inclusion Criteria
Included 90 patients. Two, Three
and Four Level Cervical spondylotic
myelopathy surgery after taking
written consent and approval from
hospital ethical committee.

Exclusion Criteria

Table 1: Number of patients and procedure done for Two, Three
and Four level cervical Spondylotic Disease.
Procedure

2 Level

3 Level

4 Level

Anterior Cervical Corpectomy and Fusion

28

07

0

Anterior Cervical discectomy and Fusion

37

11

03

Discontinuous Corpectomy and fusion with

0
0
02
Recurrent cases were excluded for
reservation of the middle vertebra
the study.
Anterior Cervical Hybrid Decompression and
The criteria of removal were the
0
02
0
Fusion
patients, whose major signs were
Total
65
20
05
axial stress and radicular disorders,
not symptoms of myelopathy.
Even omitted from the study were extreme
Surgical Technique
stenosis cases. Patients, respiratory diseases or people
Depending upon spinal cord compression procedure to
with prior cervical spine operations and treatment for
be done is selected. Corpectomy decoded large
bones, cancers and infections were also removed.
osteophytes and clusters of disks. If there is anterior
compression on the cord only discectomy is sufficient.
ACHDF protocol requires One-level ACDF and OneData Collection
level ACCF. The PPL was also cut to reveal the dura
The study group consisted of 37 females and 53 males,
matter for complete decompression. Cartilaginous end
median-age 60.2 years. Most of the patients showed
plates have been separated from the neighboring
clinical signs of synaptic pressure and progressive
vertebral bodies for the corpectomy. The bone has
refractory symptoms. The judgment on the quantity of
been placed into a titanium mesh of the appropriate
surgical rates was based upon degree of compression
size. The PEEK Interbody cage was placed at
on the spinal cord, Signals of MRI Modifications for
discectomy site. Finally, plate and screw were applied.
spinal cord, segmental and cervical orientation.
Two-level ACDF and one-level ACCF has been
conducted for 2-level infection. For three-level, threelevel ACDF, ACHDF or two-level ACCF (Figure 1).

Fig. 1.a: ACHDF

b) ACCF
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c) DCF

d) ACDF.
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Outcome Measures
NDI scores calculated to assess the Pain level. Preoperative and post-operative follow-up of C2–C7
fusion segmental lordosis are determined using the Co
bb test. Before and after the operation, lateral flexion
and extension radiographs were checked. Using Cobb's
test maximum motion range was defined as the angle
between the lower end plate of the C2 and the upper
end plate of the C7. ROM's decrease frequency was
determined after the process. Bone fusion was
determined between the spinous processes on flexion–
extension lateral radiographs by absence of rotation of
more than 2 degrees. During 3 M, 6 M, 12 M,
postoperative follow-up assessments were performed
on a regular basis. Follow-up for 12 M.

Statistical Analysis

months (on average 10.1). At diagnosis Symptoms
ranged between 6 months and 4 years. (The main signs
of diagnosis are arm numbness and paresthesia),
shoulder, arm rigidity, muscle fatigue and gait
dysfunction (Table 2).

Clinical and Radiological Outcomes
As far as the Neck disability index is concerned, there
is was a normal range of motion and there is no
difference between different groups preoperatively.
Between the three categories of cervical lordosis there
were no significant differences. Nonetheless PostOperative Neck disability index score is higher for
four level group as compared to other groups and the
Three-level group was higher than the Four-level
group and lower than the Two-level group in terms of
the total post-operative ROM.

Data was evaluated by the software version 19.0 for
Microsoft Excel 2003 and SPSS. Upon treatment, the
Wilcoxon rank-sum test examined improvements in
medical signs and symptoms and cervical lordosis for
each class. The Kruskal-Wallis H test and the chisquare test (for p values) were used for complexity
correlations between the various groups.

97.2%

96.2%

2 Level ACDF
3 Level ACDF
4 Level ACDF

RESULTS
Perioperative Parameters
The median follow-up period was between 09 and 12

96.9%

Fig. 2: Distribution of Rate of Fusion.

Table 2: Two, Three, Four Level ACDF and comparative status of different variable.
Two-level Group
(n = 65)

Three-level Group
(n = 20)

Four-level Group
(n = 05)

P

Age

59.24 ± 9.60

60.60 ± 9.84

61.50 ± 10.00

0.451

Gender (Male/Female)

35/30

12/08

03/02

0.883

Active smokers(yes/no)

20/45

06/04

02/03

0.676

Patient with diabetes

13

04

01

0.354

Hypertensive Patients

12

04

02

0.821

Stay in Hospital (day)

11.71 ± 2.67

11.59 ± 3.00

12.41 ± 2.56

0.074

Operative time (min)

106.51 ± 17.90

129.64 ± 16.87

166.14 ± 20.65

0.000

Loss of Blood (mL)

126.42 ± 28.86

154.00 ± 30.32

194.77 ± 42.34

0.000

The removal rate of ROM was substantially higher
in the three-level than in the two-level and lower than
in the four-level. The rate of fusion is 96.2% in the
Two-level, 96.9% in the Three -level and 97.2% in the
-324-

Four-level. On radiology level of fusion in the Twolevel group was 89.6%, 91.2% in the Three-level
group and 87.8% after 3 months in the Four-level
group.
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Complications
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4 Patients (20.0%) had complications after operation
in the 3-level group involving dysphagia (2 case),
dysphonia (0 case), C5 palsy (0 case), cerebral fluid
leakage (0 cases), pseudarthrosis (1 case), graft
displacement (1 case) and subsidence (0 case).
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Fig. 3: Complications in 3 Level Group.
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Fig. 4: Complications in 4 Level Group.

` A total of 2 (40.0%) patients in the 4-level having
postoperative complications involving dysphagia (1
case), dysphonia (0 case), C5 palsy (0 case), cerebral
fluid leakage (0 cases), pseudarthrosis (1 case) and
subsidence (0 case).
In the Three-level group, statistical analysis found
a higher incidence of postoperative complications han
in the Two-level group and the lowest post-operative
complications in the Four-level group.

DISCUSSION
A significant difference in the NDI score and average
cervical ROM were observed in all three categories
based on our retrospective study of 90 patients. The
NDI score was substantially higher in the 4-level
http//www.pakjns.org

category than in the remaining 2 classes assessed. But,
as the number of fused rates increases, most patients
still suffered at follow-up hours with varying neck
ache and rigidity. It might be due to excessive
interference. Disc degeneration in multi-level disease
patients is more severe. Because of subsidence,
intervertebral disk space is very small.6 As, the number
of fused vertebra increases, the frequency of practical
problems also increased. Kang et al. indicated that the
risk of dysphagia was higher in the population, which
experienced a multi-levels compared to one level
treatment. It was observed that incidence of dysphagia
increases with increase in number of involved
vertebras.
In the 3 level and 4 level categories, they have
found a higher incidence of accidents than in the 2level groups.5 As the number of fused levels rises, it is
not easy to prevent these issues. Bone and/or plate
related problems were reported at high rates following
multilevel surgery, even when internal fixation was
used during surgery. It was observed that that
discectomy and fusion at multilevel provide more
fixation points to keep the build rigid.5
Cord compression is a very important factor for
the decision of operative technique. Corpectomy has a
higher failure rate in term of Subsidence.11-20 The
treatment choice will be decided on the basis of the
extent of the strain, clinical needs and medical
condition. Every patient received complete
radiography of the cervical spine, CT and MRI.21-22
Kou et al, reported that the risk of epidural
hematoma associated with multilevel therapy was
large following surgery.2 In a complex anterior
approach to cervical surgery, Grabowski et al reported
a higher risk of damage to the esophageal or vertebral
arteries. It was also noted that lengthy procedures
showing more than three vertebral levels, such as C2,
C3, and C4 were closely performed for respiratory
insufficiency.4
In this study, there were also some short comings.
First of all, it was a historical examination. The
number of clients in the 4 level band was relatively
small. Second, different methods in the same system
may influence the fusion stage and the related
instrumentation and graft complications. In the end,
the occurrence of adjacent segment disease cannot be
monitored as the follow-up period was 1 year.
Therefore, it may be appropriate to have others trial as
well.
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CONCLUSION
Based on our findings, we conclude that operating
time, loss of blood, NDI score after operative
procedure, Cervical Range of motion after operation,
and complications are getting worse as the amount of
fused surgical levels increases. A suitable operative
technique for multilevel pathology should be selected
on the basis of full preoperative medical evaluation,
thus raising the need for fusion and decompression
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