
Outcome of ACCF in Multilevel Cervical Spondylotic 
Myelopathy with OPLL and Kyphotic Deformity

Background: Cervical spondylotic myelopathy (CSM) is the most common cause of spinal cord dysfunction in the adult. 
Ossification of the posterior longitudinal ligament (OPLL) is again a degenerative condition of the spinal ligament, where the PLL 
is gradually calcified, causing narrow spinal canal. Corpectomy and removal of ossified posterior longitudinal ligament allows 
anterior decompression by is a well-known technique of the cervical spine. The  vertebral body/bodies of the involved areas are 
removed and after  adequate decompression is assured, titanium mesh cage filled with autogenous bone graft is placed in the gap 
with reinforcement by anterior cervical locking plate and screw. 
Materials & Method:  We reviewed 15 cases from the year 2010 to 2021 of CSM with OPLL. All the patients with  positive clinical 
and radiological findings was treated by ACCF. Neurological improvement  was assessed by the Nurick Score , improvement of pain 
control by VAS score, fusion rate by Bridwell’s criteria & Overall functional assessment by modified Odom’s score .
Results: Total number of patients was 15. Average age was 60 years (range 35-85). Average follow-up period was 18 months. Post-
operatively, neurological status improved by  grade 1 in 7 patients, grade 2,  grade 3 and grade 4 in 5 patients 2 patients and  in 1 
patient respectively. In our series after surgical intervention, we have no chair bound or bedridden patients. There was no  difference 
in neurological outcomes  comparing patients older and younger.  There was no radiographic progression of disease after surgery. 

oBut, more than 90% patients had  kyphotic correction of 10-20   respectively. 
Conclusion: ACCF is  not only safe but also an effective method of treatment for the CSM with few degrees correction of  kyphotic 
deformity.
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Introduction
In the adult population, Cervical spondylotic myelopathy 
(CSM) is a very common cause of spinal cord malfunction.The 
mean age of patients are 54 years (ranges from 35-72 years). 
Men were three times more affected than women (M:F ratio 
3:1) [1]. 

With the aging, degenerative changes in the cervical spine, such 
as intervertebral discs degeneration, degeneration and 
subsequent ossification of ligaments and connective tissue of 
the cervical vertebrae, may cause direct pressure on the cord, 
producing myelopathy. Patients with CSM presents with 
symptoms like sensory and motor disturbances, but the onset  
is usually insidious. A typical radicular syndrome such as  
radiating pain and sensory and/or motor disturbance  in an 
area innervated by a particular nerve root which is caused by 
nerve root irritation and/or compression by osteophytes. 
Radiculopathy is also caused by intervertebral disc herniation, 
and sometimes by ossification of the posterior longitudinal 
ligament (OPLL), infectious spondylitis, spinal tumors, and 
trauma[17]. In OPLL the posterior longitudinal ligament 
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(PLL) becomes ossified progressively due to degeneration 
which ultimately results in spinal canal stenosis which becomes 
symptomatic [2]. Multiple causes including genetic, 
environmental, biochemical factors have been implicated in 
the development of this disease with high prevalence in the 
Asian population[3]. Though OPLL is sometimes self-
limiting condition, but an ossified lesion increases to a certain 
size and does not decrease in size spontaneously. Miyasaka H 
stated, when the canal is more than 40% occupied, or the space 
available for the spinal cord is less than 8 mm, surgery must be 
considered regardless of symptoms, as development of 
myelopathy is strongly anticipated in this situation [18]. 
Radiological evaluation, particularly magnetic resonance 
imaging (MRI) scan are the preferred method for viewing a 
degenerate disc because of its high quality view of soft tissues. If 
an MRI is not an option, a CT or CT myelogram can be 
considered. Patients without the neurological signs treated 
conservatively, while surgical treatment is recommended for 
patients with progressive neurological involvement and severe  
symptoms affecting daily activities [5]. The goal of surgery is to 
decompress the spinal cord, thus giving the neural elements 
more room. Surgical procedures for CSM with OPLL include 
anterior cervical corpectomy and fusion(ACCF), anterior 
cer v ical  discectomy f usion (ACDF), laminectomy, 
laminoplasty or combined anterior–posterior surgery [6].
Cervical corpectomy is often performed in multilevel cervical 
spondylotic myelopathy with or without OPLL and 
degenerative osteoarthritis, and typically requires long 
segment bone grafting [7]. A complete decompression often 
involves resection of the central vertebral body, including the 
posterior cortex with ossified posterior longitudinal ligament, 
leaving only the lateral sides of the body and the healthy part of 
posterior longitudinal ligament remaining. The endplates are 
machined with a high-speed burr to remove the cartilaginous 
endplates down to bleeding bone. 
Interbody fusion cages have become an effective alternative for 
bone grafts. Interbody cages for cervical degenerated disc 
disease have shown encouraging outcome in different studies 
[8]. This procedure can lead to a complete neurological 
decompression and excellent clinical results. Patients treated 
with corpectomy observed to have not only better neurological 
outcome but also less axial neck pain, and better kyphotic 
correction in comparison to more conventional surgical 
techniques for spinal cord decompression, such as anterior 
cervical discectomy and fusion, laminectomy or laminoplasty 
[19]. Corpectomy gives a better exposure of the operative  field 
for decompressing  of neural elements when we compare it 
with  Smith-Robinsons bony windows. 
Jürgen Harms and Lutz Biederman, in 1986 first used titanium  
mesh cage for cervical operations. The designed cage is a 

cylindrical titanium mesh, with  reinforcement rings. It has a 
large opening that provides excellent apposition of the end 
plate and bone graft to facilitate bony healing. This also 
facilitates lateral bony ingrowth along the length of the cage. 
In the study of 38 patients  Das et al. reported a 100% fusion 
rate  using surgical titanium mesh and autograft in the cervical 
spine; 28 for ACDF, and 10 for ACCF  in 12 to 36 of months 
follow-up. In 1999 [9]. Our aim of the study is to evaluate the 
outcome of ACCF in multilevel CSM with OPLL and kyphotic 
deformity.

Materials & Method
Retrospectively we reviewed 15 cases from 2010 to 2021  of 
CSM with OPLL and kyphotic deformity. Radiologically 
cervical canal stenosis was classified into following grades: 
grade 0, absence of canal stenosis; grade 1, obliteration of 
subarachnoid space more than 50%; grade 2, deformity inside 
the spinal cord; and grade 3, signal change in the spinal cord . 
Kyphotic angle was measured by using the Cobb’s method in 
standing radiograph. A line is drawn through the upper end 
plate of the proximal healthy vertebra above the diseased 
vertebra & another one from the inferior end plate of the  just 
below vertebra. The bisecting angle is the kyphotic angle. All 
patients presented with the various symptoms and signs with 
the positive magnetic resonance imaging (MRI) & CT scan 
findings and underwent decompression and reconstruction by 
mesh cage with bone graft and reinforcement with anterior 
cervical locking plate and screw. Neurological improvement  
was assessed by the Nurick grading which was graded from 0 to 
5, where 0 is symptom of nerve root involvement & 5 is chair 
bound/bed ridden. Improvement of pain control by VAS score 
from 0 to 10 where 0 is no pain & 7-10 describes severe pain. 
Fusion rate by Bridwell’s criteria from 1 to 4 where 1 is 
complete fusion & 4 is absence of fusion. Overall functional 
assessment done by modified Odom’s score graded as 
excellent, good, fair & poor outcome. IBM-SPSS V26 software 
was used for statistical analysis where p value was used as cutoff 
(< 0.05).

Selection of the patients for surgery

Inclusion criteria: Patients with neck pain who are diagnosed 
as multilevel CSM with OPLL & not responding to 
conservative treatment.

Exclusion criteria: Patients with cervical PID, cervical 
malignancy, tuberculosis & patients with severe co-morbidities 
for which he/she is unfit for surgery.
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Operative Procedure
After the patient has been given general anesthesia with 
endotracheal intubation, patient made  supine on the operating 
table with a small sandbag or roll between the shoulder blades 
to ensure neck extension. All cases require application of tong 
t rac t i o n .  We  mad e  a  ver t i c a l  i n c i s i o n  para l l e l  to 
sternocleidomastoid at the appropriate level of the vertebral 
pathology. The fascial sheath was  incised over the platysma in 
line with the skin wound. Then, the platysma splited 
longitudinally using the tips of the index fingers. The anterior 
border of the sternocleidomastoid identified, and muscle with  
the fascia incised immediately anterior to it. Using the fingers,  

the sternocleidomastoid muscle gently retracted laterally. By 
cutting through the pretracheal fascia, a plane developed 
between the carotid sheath and the midline structures. The 
sheath  and its enclosed structures was retracted  laterally with 
the sternocleidomastoid muscle. Then by the blunt finger 
dissection, deep plane was developed proceeding carefully to 
the medial direction behind the esophagus. The cervical 
vertebrae was visible now, the longus coli muscle was dissected 
sub-periosteally with the anterior longitudinal ligament and  
each portion retracted laterally to expose the anterior surface of 
the vertebral body. Discectomy was done in the desired spaces. 
A matchstick-type burr was used under intermittent irrigation 
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Figure 3: Pre-operative MRI Sagittal & Axial view

Figure 5: Per-operative picture showing Mesh cage filled with bone graft placed in the gap 
of corpectomy site & Placement of anterior locking plate

Figure 4: Pre-operative CT Scan, Sagittal & Axial view

Figure 6: Post-operative X-ray

Figure 1: Multiple causes of degenerative cervical myelopathy Figure 2: Pre-operative X-ray
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to rapidly remove the vertebral body to the posterior cortical 
margin. The posterior cortex was removed with a 1 or 2 mm 
Kerrison punch. The superior and inferior vertebral bodies are 
targeted to accept the upper and lower portions of the graft 
which was trimmed to leave 1 to 2 mm of anterior lip that  
prevents anterior sliding of the graft. Osteophytes can be 
removed rapidly and safely without risking soft tissues. The 
ossified posterior longitudinal ligament are subsequently 
removed carefully by  Kerrison punch. Titanium mesh cage of 
appropriate size is then placed. This also facilitates bony 
growth by osteogenesis along the cages. The length of cage 
used for cervical corpectomy  depends on the number of levels 
and the anatomy of the patient. After fitting the segmental 
cages and/or bone-filled titanium-mesh cage a multilevel 
semi-constrained lordotic anterior cervical plate/screw was 
fixed. Anterior fascia of platysma & skin closure was done 
accordingly with a drain tube kept in situ.

Results 
The retrospective analytical study includes 15 patients who 
fulfilled the inclusion criteria, were operated by ACCF by 
titanium mesh cage with bone graft for multilevel CSM with 
OPLL & Kyphotic deformity . Follow-up period was 1 year to 
2 years (average 18 months). In this study, age range of the 
patients were 38 – 71 years, mean age was 61.3 ±10.1 years.  All 
15 (100%) patients had Neck pain, gait disturbance in 8 
(53.3%) patients, weakness of hand  in 13 (86.7%. Sensory 
disturbance was present in 10 (66.6%) patients, and motor 
weakness was observed in 8 (53.3%) patients. VAS for pain 
control was 6.90±1.90 preoperatively and significantly 
decreased to 2.0±0.8 at the last follow-up. In our study, 
complete or good fusion (grades I and II) was achieved in all 
the patients (1000.0%). The pre-operative mean cervical 
lordosis was 5.7±13.6 where post-operative mean cervical 
lordosis was 14.60 ± 4.4 (p < 0.001). The pre & post operative 
Nurick score was 2.4 & 1.3 respectively. In summary it 

www.backbonejournal.com

Table 1: Demographic Distribution of  Patients

Gender 

(Male/female) 
11/4

Age (years) 61.3 ±10.1

Hospital stay 

(days) 
11.60±3.26

Surgery time (min) 143.80±30.47

Blood loss (ml) 128±56.67

Follow-up 

(mouths) 
18±6

Involved 

segments 

       C3 1

       C4 2

       C5 3

       C6 3

       C7 1

C4, C5 2

C5, C6 2

C4, C5, C6 1

Table 3: Radiological fusion status after 24 months of operation (n=15) According to 
Bridwell criteria

                        
24 months after    

operation n (% )

Fused 13 87

Probably fused 2 13

Pseudo-arthrosis 0 0

Total 15 (100.0) 0

Table 4: Pre-operative and post-operative Nurick Score

Score Pre operative Post Operative

Nurick 2.4 1.3

Table 5: Pre-operative and post-operative kyphosis correction

Pre-operative                     
Post- operative 

(Mean±SD)

p value 

(Mean±SD)

5.7 ± 13.6                 14.60 ± 4.4 <0.001

Table 6: Distribution of patients according to post operative clinical outcome (n=15) 
According to Modified Odom’s Criteria (Odom et al, 1958 )

Comprehensive 

outcome 

Frequency 

(n)  

Percentage   

(% )

Excellent                  12 80

Good 2 13

Fair 1 7

Poor 0 0

Table 2: Pre operative and post operative comparison of pain after 24 months (n=15) 

Score
Pre operative 

(Mean ± SD)

Final follow-up 

(Mean ± SD)
p value

VAS 6.90 ± 1.9 2.0 ± 0.8 <0.001
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improved by  grade 1 in 7 patients, grade 2  in 5 patients, grade 3 
in 2 patients, and grade 4 in 1 patient. In our series, 12 (80%) 
results satisfactory and 2 (13%) patients had good result and in 
1 (7%) case had fair outcome.

Results and Discussion
Patients treated by ACCF with Mesh cage and bone graft were 
followed up for the period of 24 months. Overall clinical 
outcome was tabled according to modified Odom’s criteria. 
Good and excellent outcome were grouped as satisfactory and 
fair and poor outcome as unsatisfactory.
In this study, age range of the patients were 38 – 71 years, mean 
age was 61.3 ±10.1 years and the male to female ratio was 2.7:1 
which are comparable to the study of Northover et al, 2012, 
who found mean age 63.8 ± 13.6; (range 37.0–88.0) [11].
Patients usually presents with clumsiness or numbness in the 
hands, difficulty handwriting, other fine motor skills and 
difficulty with holding or grasping objects. The patients or 
their relatives notice abnormality of gait and balance. Physical 
examination shows positive long tract and root tension signs 
such as exaggerated deep reflexes, ankle clonus, diminished 
superficial reflexes, spasticity, motor weakness, and loss of 
proprioception contribute to the functional disability of the 
upper and lower extremity. On advanced stages, patients 
present  with quadriparesis or quadriplegia.
In our study all 15 (100%) patients had Neck pain, gait 
disturbance in 8 (53.3%) patients, weakness of hand in 13 
(86.7%. Sensory disturbance was present in 10 (66.6%) 
patients, and motor weakness was observed in 8 (53.3%) 
patients, which is also comparable to study of Chibbaro et al., 
2006 [12]. All were improved significantly (P<.005) in 
postoperative group.
Regarding the pain control according to VAS was 6.90±1.90 
preoperatively and significantly decreased to 2.0±0.8 at the last 
follow-up (P< 0.001), this corresponds to the study of  Zhang 
et al. 2016 [13]. In our study, complete or good fusion (grades I 
and II) was achieved in all the patients (1000.0%), We surmise 
that the fusion rate in our study seems rather high as compared 
with the existing literature. In a series by Miller et al. [14] 
showed radiographic fusion rate was 91% with allograft and 
autograft, while 97.1% with cage replacement. Later, Oshina et 
al. reported  a mean  fusion rate after one-year was 90.2% [15]. 
Although in the study of Zhang et al. in 2016 found 98% fusion 
after 2 years follow-up. Majd et al. reported 97% fusion rate and 
good clinical results with 6 months of follow-up in a series of 34 
patients who underwent ACCF with titanium mesh cage filled 
with local bone graft with  anterior plating [10].
For cervical multiple levels degenerative myelopathy, it is 
important to assess sagittal balance and the exact location of 
compression. If the compression is caused by large herniated 

disc or osteophyte, a dorsal decompression will not correct the 
cord compression, especially in a straightened or kyphotic 
spine. Kyphosis correction includes increasing the anterior 
column height and loss of the posterior column height. In our 
series, we had significant kyphotic correction. The pre-
operative mean cervical lordosis was 5.7±13.6 where post-
operative mean cervical lordosis was 14.60±4.4 (p < 0.001), 
which  corresponds to the study of  Oni et al [20]. In our series 
the, pre & post operative Nurick score was 2.4 & 1.3 
respectively which is compitable to the study of  Sasso et al. In 
2001 [16]. Nurick scores improved by  grade 1 in 7 patients, 
grade 2  in 5 patients, grade 3 in 2 patients, and grade 4 in 1 
patient. In our series we have no chair bound or bedridden 
patients after surgery. There was no difference statistically in 
myelopathic outcomes when comparing the patients older or 
younger than 75 year.
Post-operative superficial wound infection was in 1 (6.7%) 
Wound infection was managed conservatively by antibiotics 
according to culture and sensitivity report, improvement of 
nutritional status, removal of stitch, regular dressing & 
secondary wound closure.
In our study, 12 (80%) patients got satisfactory results and 2 
(13%) patients got Good result in 1 (7%) case had fair 
outcome according to the Modified Odom’s Criteria. In our 
series, there was no radio-graphic progression after surgery. 
The limitations are, it is not a multi-centre study, relatively 

thlower sample size, some patients (3) did not attended the 18  
months to onward follow-up & the follow up period is short.  

Conclusion
We would like to conclude that ACCF is a safe and effective 
method in treating the cervical spondylotic myelopathy with 
OPLL with correction of few degrees of kyphotic deformity.
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