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Abstract: To explore the clinical effect of anterior segmental decompression and interbody fusion in treatment of elderly 

patients with complex cervical spondylotic myelopathy of three segments or more, 50 patients, with titanium plate internal 

fixation bone fusion underwent anterior cervical decompression and multi segmental cervical spondylosis, were collected. 

Parameters of operation time, intraoperative blood loss, JOA score 1 week before and after, 12 months after operation, cervical 

X-ray, CT and MRI before and after operation were measured. Clinical symptoms and the improvement of JOA, internal fixation 

and bone grafting fusion, cervical standard sagittal Cobb angle, lateral fusion segment of vertebral body height (height of anterior 

border, HAB) and posterior height (height of posterior border, HPB), were observed. Operation time was 90 ~ 150 minutes, 

average 120 minutes. The amount of bleeding 150 ~ 450 ml, average 325.5 ml. Mean follow-up time was 15.1 months. 2 weeks 

after operation, sympathetic symptoms were improved obviously, lower limb muscle strength was increased, physical activity 

was significantly improved, and anesthesia of double upper limbs disappeared. Except for the 3 cases who had serious cervical 

spinal cord injury showed no obvious recovery, the other 47 patients showed significant improved neurological recovery. X-ray 

results of 12 months after operation showed that 50 cases of fused intervertebral, intervertebral height and lordosis maintained 

good. In general, anterior segmental decompression and bone graft fusion and titanium plate internal fixation operation is a safe 

and effective operation for treating the three section and above cervical spondylotic myelopathy, worth recommending. 
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1. Introduction 

Cervical spondylotic myelopathy is the most severe 

degenerative disease of cervical spine, with high incidence. 

The surgical incision is located in front of the neck. The 

vertebral body is needed to be exposed through the anterior 

cervical sheath and visceral sheath. The surgical procedure is 

complex, with high difficulty and high risk. Anterior 

multilevel cervical decompression and fusion can completely 

and directly release the compression from the front of the 

spinal cord, can recover the normal vertebral height and 

physiological curvature of the cervical spine, with fewer 

fusion segments and less impact on the cervical activity [1]. 

The current study tries to explore the clinical effect of anterior 

segmental decompression and interbody fusion on 

multi-segmental cervical spondylotic myelopathy in the 

elderly.  

2. Methods 

2.1. General Data 

From Nov 2008 to Jun 2011, 50 case of elderly with 

complex cervical spondylotic myelopathy of three segments 

or more were collected and followed up with 2 years. All the 

patients were diagnosed by MRI. 62 cases of male and 56 

cases of female, aging from 60 to 78, with average 60.2 years 

old. The duration of the disease was 3 to 71.5 months, of 
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average 25.6 months. Clinical symptoms: neckache, 

discomfort or stiff feeling, activity inconvenience, upper limb 

numbness, holding instability, positive Hoffmann or Babinski 

symptoms, urine obstruction and etc., chronic onset and 

progressive aggravated. 36 cases showed 4 damaged segments 

and 14 cases of 3 segments. X-ray, CT and MRI examinations 

were determined before surgery.  

2.2. Inclusion Criteria  

Patients with the following characters were included: (1) in 

the diagnosis criteria for cervical spondylotic myelopathy 

from the summary of the 2
nd

 National Symposium on Cervical 

Spondylosis; (2) impacted segments < 3 (continuous or 

discontinuous), severe degenerative symptoms making the 

compression on the spinal cord, meeting the criteria with 

anterior operation; (3) ages > 60 years old; (4) stable condition 

and clear consciousness, can cooperate to collect clinical data; 

(5) with consent.  

2.3. Exclusion Criteria 

Patients with the following characters were excluded: (1) 

accompanied with other diseases, such as severe kidney and 

liver disease, diabetes, blood disease, cancer or other organ 

failure; (2) with other cervical diseases, such as cervical 

amyotrophic lateral sclerosis, spinal canal tumor, secondary 

adhesion arachnoiditis and peripheral neuritis and etc.; (3) 

with mental disease or those do not cooperate. 

2.4. Surgical Method 

The surgeries were carried out as follows: take the left 

sternocleidomastoid as in incision entry or the cervical 

transverse incision approach as entry; take both the neck 

long muscle as the safety line; take segmental single gap 

decompression and single vertebral resection combined with 

bone graft fusion and fixation. (1) remove the C3 ~ 4, C4 ~ 5, 

C5 ~ 6, C6 ~ 7 intervertebral disc; (2) 1 /5 ~ 1 /4 of C3, C7 

vertebrae, 2 /5 ~ 1/2 of C5 vertebrae and all C4, C6 vertebrae; 

(3) remove osteophyte in the vertebral posterior margin; (4) 

remove the back of Luschka joints. Excision procedure: (1) 

remove the lesion discs, the cartilage and adjacent bone 

tissue, left out only a thin bone tissue in the vertebral 

posterior margin; (2) use the bone clamp to remove the 

residual bone tissue of C4 and C6, retain the remaining C5 

vertebrae, clear the bone groove for implanting; (3) with 

meninges knife, gently separate the disc, vertebral posterior 

margin and posterior longitudinal ligament gap; with 

vertebral pliers to remove disc, osteophyte in the vertebral 

posterior margin and part of the Luschka joint. Bone 

implanting procedure: according to the size of the bone 

groove, put 2 vertebrae 1.5 mm larger than the groove into 

the implant place, careful to protect C5 vertebrae for fragile. 

Postoperative management: normal application of antibiotics, 

hormones, dehydrating for 3 days, neck stitches removal at 

day 6, iliac stiches removal at day 10 and conventional 

wearing neck brace at week 8.  

2.5. Observational Indexes 

Record the operation time and volume of bleeding. Use to 

the JOA score system as the efficacy evaluation standard. 

Record the JOA values preoperative, 1 w and 12 month 

postoperative, and count the improve rate of the last follow-up. 

Postoperative improvement rate is divided into four levels: 

excellent (higher than 80%), good (50% - 79%), pass (5% - 

49%) and poor (lower than 5%). Standard cervical Cobb’s 

angle, height of anterior vertebrae (HAB) and posterior 

vertebrae (HPB) were calculated. Postoperative improvement 

rate = (postoperative score - preoperative score) / (17 – 

preoperative score) × 100%. 

2.6. Statistical Analysis 

Data were analyzed by SPSS 20.00, dependent t-tests and 

Pearson correlations were used when comparing measures 

between the two groups. P < 0.05 means statistical significant 

differences. 

3. Results 

3.1. General Data 

The operation time ranged from 90 to 150 min, with 

average 120 min. Bleeding volume was 150 – 450 mL, with 

average 325.5 mL. No cases died, infected or recurrent 

laryngeal nerve injured. 3 cases showed cerebrospinal fluid 

leakage. The follow-up time was 12 – 24 months, with average 

15.1 months. 

3.2. Postoperative Nerve Function Improvement 

2 weeks post operation, the nerve symptoms were 

significantly improved, muscle strength of lower limb 

increased, physical activity was significantly improved and 

abnormal feelings of both upper limbs disappeared. 2 cases 

with severe cervical spinal cord injury before operation, 

showed no improvement; other 48 cases the nerve function 

significantly improved. The results of postoperative 

improvement rate were: 28 cases of excellent, 11 cases of 

good, 9 cases of pass and 2 cases of poor. The results were 

shown in Table 1. 

Table 1. JOA score (x ± s, n = 50). 

Index Preoperative  Postoperative 

Upper limb motor function 2.02 ± 0.35 3.14 ± 0.46 

Lower limb motor function 2.11 ± 0.56 3.35 ± 0.32 

Sensory function 2.75 ± 0.57 4.13 ± 0.73a 

Bladder function 2.01 ± 0.44 2.46 ± 0.58 

Total 8.13 ± 2.15 14.51 ± 2.05a 

a, compared with preoperative, P < 0.05. 

3.3. The Results of Cobb’s Angle, HAB and HPB 

1 week after surgery, Cobb’s angle, HAB and HPB values 

were significantly improved (P < 0.01); the value of last 

followup significantly improved (P < 0.05) when compared 

with preoperative, however showed no difference with 1 w 
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after surgery. Data can be found in Table 2. 

Table 2. Cobb’s angle, HAB and HPB score (x ± s, n = 50). 

Time point Cobb’s angle HAB (mm)  HPB (mm) 

Preoperative  7.8 ± 1.8 48.3 ± 3.6 44.6 ± 1.8 

1w postoperative  9.1 ± 2.1a 49.9 ± 2.3a 46.0 ± 2.6a 

Last followup 8.8 ± 2.3b 49.7 ± 3.2b 45.8 ± 3.5b 

a, compared with preoperative, P < 0.01;  

b, compared with preoperative, P < 0.05; 

3.4. Postoperative Cervical Spinal Canal Decompression 

PA & LAT X-ray results of all the 50 patients 12 months 

after surgery showed intervertebral fusion, intervertebral 

height and spinal curvature maintained good (Figure 1). 

 

Figure 1. The presentative PA & LAT X-ray results of patients preoperative 

and postoperative. 

4. Discussion 

The clinical manifestations of cervical spondylosis are 

complex, such as neck and shoulder pain radiated to the 

headrest or upper limb, accompanied with limb and finger 

numbness; postural vertigo, accompanied with nausea, limb 

cold, sweating and other sympathetic nerve symptoms; or 

even lower limbs stiff, walking difficulty or paralyzed [2]. 

The incidence of cervical spondylosis is about 3.8% - 17.6% 

[3]. As people study, work and lifestyle changes dramatically, 

the risk factors of cervical spondylosis is increasing. Until 

now, surgery is a commonly accepted method for the 

treatment of cervical spondylosis. Usual anterior, posterior 

and combined surgical methods are widely used in clinical 

[4].  

There are normal anterior decompression fusion method: (1) 

anterior decompression + bone graft fusion; (2) anterior 

decompression + bone graft fusion and internal fixation; (3) 

anterior decompression + interbody implantation fusion in 

bone graft fusion [5]. Anterior decompression + bone graft 

fusion method always take the right lateral transverse incision, 

exposed from the carotid sheath and visceral compartment to 

the front of the vertebral body, located by the C-arm. Distract 

the intervertebral space, remove the proliferative spur of the 

compressed vertebrae and crochet joint, degenerated 

intervertebral disc and hyperplastic posterior longitudinal 

ligament and he adhesions [6]. Make vertebral bone graft, 

implant autologous or allogeneic bone, thus to guarantee the 

volume, the height and the morphology of spinal canal and 

nerve root canal. Recent years, studies show that because of 

the characteristics of large activity and poor stability of 

cervical vertebrae, there are bone graft loss and collapse 

induced cervical deformity, pseudoarthrosis and other 

complications during the anterior cervical decompression and 

bone graft fusion [7]. Also long time external fixations are 

required postoperative, for early break achievement and for 

better lateral intervertebral fusion [8, 9].  

Recently, in order to overcome the complications, to get the 

stability of the operational segment and to increase the 

incidence of fusion, anterior cervical fixation come into light 

and develops rapidly. As the clinical application of ACDF, 

anterior decompression is found accompanied with other 

complications, like local pain, numbness, fractures and 

infections, with incidence of 20% - 25% literally [10-12]. 

Thus, artificial bone grafts are used, but with less fusion, 

making the difficult choices of perfect implanting material 

[13]. Interbody fusion devices came into the sight. Early Cage 

was made of metallic materials, however, because of the 

debris effect, hard to absorb, always induced complications 

like metal corrosion, stress block, foreign body sensation and 

metal structure loose, the material is replaced by carbon fiber, 

PEEK and other polymer materials [14-16]. Combined usage 

of cervical Cage and plate increases the stability and the 

chances of fusion, increases patients’ early off-bed activity 

and decreases days of hospitalization and complications [17, 

18]. The current study suggest that titanium plate internal 

fixation with decompression and bone grafting is an effective 

and safe way for the treatment of cervical spondylotic 

myelopathy with three or more lesion segments, worth of 

promotion and wide spread. 

5. Conclusion 

The clinical effect of anterior segmental decompression and 

interbody fusion in treatment of elderly patients with complex 

cervical spondylotic myelopathy of three segments or more 

are investigated in the current research and the results show 

that anterior segmental decompression and bone graft fusion 

and titanium plate internal fixation operation is a safe and 

effective operation for treating the three section and above 

cervical spondylotic myelopathy, worth recommending. 
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