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Background: Cervical spondylotic myelopathy (CSM) is a common condition in elderly. Anterior cervical discectomy and
fusion (ACDF) becomes a standard procedure to address the ventral spinal cord compression from degenerated disc and
osteophyte. However, the results after treatment are dubitable in many patients. There are many factors associated with the
outcomes after surgery.
Objective: To investigate the predictive factors for the outcomes of ACDF in patient with CSM.
Material and Method: This prospective study was conducted between March 2011 and August 2013, all patients with clinical
diagnosis of CSM who underwent ACDF by a neurosurgeon, were enrolled in the study. Recorded details included background
factors, patient factors and operative factors. The Japanese Orthopaedic Association (JOA) score was used to evaluate
preoperative and postoperative neurological status.
Results: Fivety-four patients (35 males and 19 females) with mean age of 59 years old were included in the study. Mean
duration of preoperative symptoms was 10.2 months. Regarding the JOA score, 45 patients (83.3%) had improvement,
whereas 9 (16.7%) had no improvement. Regarding predictive factors, there was no statistically significant difference in age,
gender, duration of symptom, underlying disease, smoking, number of ACDF level and type of bone graft between the groups
with and without improvement of JOA score.
Conclusion: There was no single factor could predict the operative outcomes. Nonetheless, male gender, patients without
underlying disease and preoperative symptoms less than 1 year are the factors that are convincingly considered to be the
favorable prognosticators.

Keywords: Cervical spondylotic myelopathy, anterior cervical discectomy and fusion, predictor, outcome, Japanese Orthopedic
Association score

Cervical spondylotic myelopathy (CSM) is
widely seen in the setting of progressive chronic
cervical spondylosis causing cord compression. The
symptoms of myelopathy include motor and sensory
disturbances which usually have insidious onset. There
are many assessments employed in evaluation of this
clinical syndrome. The Japanese Orthopaedic
Association (JOA) score is one of the standard
measures used to evaluate both preoperative and
postoperative clinical status. Generally, there are two
main surgical methods; anterior and posterior

decompressing procedures. The anterior approach
excels posterior approach in that it yields direct
decompression and good axial pain relief(1,2); however,
it demands good surgical expertise.

Anterior cervical decompression and fusion
(ACDF) has been widely accepted and become a
standard procedure for relieve ventral cord
compression. Nonetheless, the operative outcome is
dubitable in several patients. There are many factors
that may be associated with the outcome after the
surgery(3-7). The purpose of the present study is to
investigate predictive factors for the outcomes of ACDF
in patients with CSM, using The JOA score.

Material and Method
Patient population

All consecutive 54 patients with a clinical
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syndrome of CSM who underwent standard ACDF
surgery from March 2011 to August 2013 at Siriraj
Hospital by a neurosurgeon were enrolled in the present
study. All of them had no previous neck surgery and
history of trauma.

Study design
This study is a prospective descriptive

analysis. SPSS 15.0 was used for analyzing the data
with Chi-square and Fisher’s exact test.

Data recording
Background factors included gender, age,

underlying diseases and smoking. Patient factors
included duration of preoperative symptoms, the JOA
score in preoperative period and postoperative period
at 6 to 12 months, postoperative complication and
length of hospital stay. Operative factors included
cervical level of ACDF, type of used bone graft, and
intraoperative adverse event.

Operative technique
After informed consents were obtained, the

patients were brought to the operating room.
Anesthesiologists secured the airway via orotracheal
access, using fiberoptic intubation in almost all cases.
The patients were intubated awake under mild sedation
with local lidocaine spray. In all cases, Gardner-Well
tongs were applied with 5 to 10 pounds of traction
weight. A small roll pillow was placed under the patient’s
neck to slightly extend the neck. The level of surgery
was verified by intraoperative C-arm fluoroscopy.
Standard anterior neck approach to the vertebral body
was done. Under the high-magnification operative
microscope, disc materials, vertebral end plates, anterior
and posterior osteophytes, were removed by high-
speed small-diameter drills and the Kerrison Rongeur.
In all cases, the posterior longitudinal ligaments (PLL)
were removed and the dura was clearly seen to assure
the adequate decompression. After a bone graft was
placed, titanium plate and screws were inserted and
fixed. Povidone iodine and antibiotic solution were
irrigated and a drain was placed. The platysma,
subcutaneous tissue and skin were sutured in layers.
Patients were instructed to wear the Philadelphia collar
for 1 month after the surgery.

Results
Preoperative part

Duration of symptoms before the surgery was
2 to 48 months with a mean duration of 10 months.

Thirty patients had a wide variety of underlying
diseases; diabetes mellitus (DM), hypertension and
dyslipidemia. A history of smoking was recorded in 19
(35.2%) (Table 1).

Operative part
Fourteen patients (25.9%) underwent single

level surgery while 40 (74.1%) had multiple-level ACDF.
There were three types of bone graft used for fusion.
Polyetheretherketone (PEEK) was most frequently
utilized bone graft. The most common level of ACDF
was C5-C6 follow by C4-C5 levels (Table 1). Dura tear
with CSF leakage was observed in 1 patient. The
treatment was fat packing with fibrin glue and
postoperative lumbar drainage for 5 days. Posterior
pharyngeal muscle injury was found in one patient.
Primary repair was done. Several days later, barium
swallowing study revealed normal finding.

Postoperative part
The mean hospital stay was 6 days. The

Variables Number of patient (%)

Total 54 (100)
Gender

Male 35 (64.8)
Female 19 (35.2)

Age (years)
Mean + SD (range) 58.9+12 (30 to 81)
<60 years 27 (50)
>60 years 27 (50)

Duration of symptom (months)
Mean + SD (range) 10.2+9.7 (2 to 48)

Underlying disease 30 (55.6)
Diabetic mellitus 14 (25.9)
Hypertension 24 (44.4)
Dyslipidemia 22 (40.7)

Smoking 19 (35.3)
Level of ACDF surgery

Single level 14 (25.9)
Multiple level 40 (74.1)
2 levels 13 (24.1)
3 levels 20 (37)
4 levels 7 (13)

Type of bone graft
Autograft 9 (16.7)
Allograft 9 (16.7)
PEEK 36 (66.7)

Length of hospital stay (days)
Mean + SD (range) 6.1+2.4 (3 to 14)

Table 1. Demographic characteristics
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longest admission period was 14 days due to prolonged
rehabilitation in a case who had severe neurological
deficit before the surgery. Transient hoarseness and
dysphagia were recorded in 12 patients (22.2%). In most
cases, the symptoms were mild and resolved completely
within 1 month after the surgery. Two patients took
longer time for improvement. The first patient, who had
posterior pharyngeal wall tear, suffered from these
symptoms for several months. The authors believed
that it was due to prolonged laryngeal nerve
compression by a self-retaining retractor, which was
placed in a long period of time during the repair. In
the second patient who underwent 3-level ACDF, the
symptoms improved in 10 months. No post operative
surgical site hematoma or wound infection was
recorded. Preoperative and postoperative JOA scores
and surgical outcomes were demonstrated in Table 2.
The correlation between factors and surgical outcomes
was displayed in Table 3.

Discussion
CSM is one of the common degenerative

diseases of human spine. The treatment can possibly
be either anterior approach or posterior approach. The
anterior approach is widely used due to its direct
decompression and good outcomes. ACDF is one of
the standard operations, which not only require good
surgical skills but also multitude of factors. Many
experts and researchers reported that good surgical
outcomes were associated with young male patient with
low disability level and no history of smoking(8-10).

In Thailand, there was one report in 1998
describing predictive factor and author’s grading criteria
for predicting surgical outcomes. The duration of the
disease and age of patients were significant variables
that were helpful for predicting outcomes. The author
explained that osteophytic formation is not large in
young age group. Furthermore, spinal cord

compression was mainly caused by soft intervertebral
discs, so anterior decompression could completely
relieve spinal cord compression(8). In the present study,
the JOA score, the standard classification
worldwide(11,12), was used to evaluate preoperative
neurological status and postoperative outcomes and
compare with potential predictive factors. Regarding
patients’ age, there was no significant difference of the
JOA score between the patients younger and older
than 60 years old. Good clinical improvement was found
in both groups of patients because we totally removed
all osteophytes and PLL. Therefore, the spinal cord
could probably have more potential and time to recover
right after the surgery. Regarding the duration of
symptoms, the authors found that there was no
statistical significant difference. Although there was a
report showed that patients with preoperative
symptoms less than 1 year would have good surgical
outcome(11). Our result can be explained by early
awareness of the illness, so early check-up and
investigation were sooner than in the previous study.

Nicotine is a toxin that inhibits bone-growing
cells. Smoking has previously been demonstrated to
be a risk factor not only for cervical and lumbar disc
diseases, but also for pseudoarthrosis following ACDF.
Hilibrand et al reported that smoking was an important
factor influencing pain intensity and functional
outcomes. In the present study, smoking was not a
significant factor associated with poor outcome.
Regarding gender, there was also no significant
difference of surgical outcome between both genders,
but the percentage of improvement of male patients
was greater than their female counterparts.

ACDF has been reported to be effective and
safe in decompression of ventral pathology(13). The
rate of fusion following single-level ACDF generally
ranges from 80% to 95%. Applying this procedure
greater than 3 levels can often result in complications,

JOA score Preoperative Postoperative
Mean + SD (range) 14.1+2.7 (6 to 17) 15.9+1.6 (10 to 17)

Surgical outcome Number of patients (%)
Total 54 (100)
Improved JOA score 45 (83.3)
Not improved JOA score 9 (16.7)
Stable JOA score 2 (3.7)
Impaired JOA score 7 (13)

Table 2. Preoperative and postoperative JOA score and surgical outcome
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Factor Numbers of patients Number of patients p-value
without  improvement with improvement
of JOA score (%) of JOA score

Age
<60 years 6 (22.2) 21 (77.8) 0.46
>60 years 3 (11.2) 24 (88.9)

Gender
Male 4 (11.4) 31 (88.6) 0.25
Female 5 (26.3) 14 (73.7)

Duration of symptom
<12 months 4 (12.9) 27 (87.1) 0.47
>12 months 5 (21.7) 18 (78.3)

Diabetic mellitus
Absent 8 (20.0) 32 (80.0) 0.41
Present 1 (7.1) 13 (92.9)

Hypertension
Absent 4 (13.3) 26 (86.7) 0.48
Present 5 (20.8) 19 (79.2)

Smoking
Absent 6 (17.1) 29 (82.9) 1.00
Present 3 (15.8) 16 (84.2)

Level of ACDF
Single 1 (7.1) 12 (92.9) 0.42
Multiple 8 (20.0) 33 (80.0)
2 levels 3 (23.1) 10 (76.9) 1.00
3 levels 4 (20.0) 16 (80.0)
4 levels 1 (14.3) 6 (85.7)

Type of bone graft
Allograft 3 (33.3) 6 (66.7) 0.19
Autograft 2 (22.2) 7 (77.8)
PEEK 4 (11.1) 32 (88.9)
Allograft vs. autograft 1.00
Allograft vs. PEEK 0.13
Autograft vs. PEEK 0.58

Table 3. Correlation between factors and surgical outcomes

including graft extrusion, subsidence, fracture and
pseudoarthrosis. In our study, statistically significant
difference in clinical improvement was not found
between single-level and multiple-level ACDF. For the
fusion rate, further investigation is needed.

According to the graft type, there were
reports comparing between autograft and allograft in
multiple level fixation(7,14-16). No significant difference
in terms of fusion rate and outcomes between both
types of bone graft. Autograft may occasionally results
in chronic pain at the harvest site, so some surgeons
prefer to use allograft and PEEK instead. In our study,
there was no difference in the outcomes between types
of bone graft. Lastly, allograft is more cost effective
than synthetic alternatives. Studying in bone fusion

did not recorded in this study due to time limitation.
Dural tear has been reported to occur at a rate

of 3.7% during anterior cervical spine surgery.
Evidently, it is associated with ossification of the PLL
and revision surgery. In this study, only one patient
suffered from CSF leakage. The dural injury occurred
because of a needle tube for collecting blood from the
disc space to prepare a bone graft. It was repaired by
packing with fat followed by fibrin glue application
and lumbar drainage without further complication.

Temporary hoarseness and dysphagia
occurred in 2% to 30% of patients immediately after
operation while the rate of persistent vocal cord
paralysis following anterior cervical surgery has been
described as low as 0.33% to 2.5%(17-19). We recorded



S100                                                                                                                J Med Assoc Thai Vol. 100 Suppl. 3  2017

that our 12 patient (22%) developed transient
hoarseness and dysphagia. The symptoms in 10 of 12
patients resolved completely within one month and
the other two improved within one year. There has been
an intensive debate over the most effective method of
minimizing this risk. Apfelbaum et al proposed that
deflation and reinflation of endotracheal tube during
deep retractor placement decreased the risk of vocal
cord paralysis from 6.4% to 1.69% (p = 0.0002). This
maneuver reduced pressure effect of pharyngeal tissue
from endotracheal tube and retractors(18). Finally,
underlying conditions such as DM, hypertension and
dyslipidemia are not known to be one of any significant
factors. Nevertheless, these conditions are believed to
be disturbing factors of bone and wound healing
process.

Conclusion
CSM is a common degenerative disease of

the spine. ACDF is widely adopted as one of the
standard treatments due to the fact that this procedure
culminates in a direct decompression to the spinal cord.
To predict reliable postoperative outcomes, many
factors including JOA score were taken into account.
In this study, we tried to reach a plausible final
conclusion regarding these factors, but there was no
single factor that was statistically significant.
Nonetheless, being male, absence of underlying disease
and preoperative symptoms less than 1 year are the
factors that are convincingly considered to be the good
prognostic factors.

What is already known from this topic?
The favorable factors influencing outcomes

following ACDF include young age, less duration of
preoperative symptoms and absence of cigarette
smoking. There was no significant difference in clinical
outcomes between autograft and allograft. Multi-level
ACDF may be associated with higher risk of
complication.

What this study adds?
Although significant prognostic factor of

clinical outcomes was not found, male patients without
underlying disease who have preoperative symptoms
less than one year, tend to have more favorable outcome
following ACDF surgery. Multi-level ACDF does not
increase risk of operative complication.

Potential conflict of interest
None.
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
 ⌦

       

 ⌫ 
 
⌫  ⌫⌫⌫
  ⌦ 

⌫ ⌦⌫⌫   ⌦   ⌫
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