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Back Ground Data
 We have previously reported that long-term outcomes
of C3-6 laminoplasty preserving muscles attached to the
C2 and C7 spinous processes for cervical spondylotic
myelopathy (CSM) are satisfactory with reduced
frequencies of postoperative axial neck pain and kyphotic
deformity.

 However, one of the limitations in our previous
prospective long-term follow-up study was that only 20
patients were included.
 No reports have yet examined the incidence and risk
factors for late neurologic deterioration (LND) after C3-6
laminoplasty for CSM in a larger patient population.

Purposes
Retrospective study was conducted
To investigate the incidence of LND of
myelopathic symptoms after C3-6 laminoplasty
for CSM

And
To identify significant risk factors for LND
in a larger patient population.

Materials
C3-6 Laminoplasty
for Cervical Spondylotic Myelopathy

Consecutive 137 Cases
Age at surgery 69.9 yrs. (44-88)
Double-door Laminoplasty n=85
Single-door Laminoplasty n=52
F/U
70 months (25-124)
No significant differences were seen in age at time of
surgery, duration of follow-up, or Japanese Orthopaedic
Association (JOA) scores before surgery and at final F/U
between the Double-door and Single-door groups.

Methods
 JOA Score (Myelopathic Symptoms)
In patients who showed decreased JOA score during
postoperative follow-up, causes of deterioration were
precisely investigated.

 Risk Factors for LND after C3-6
Laminoplasty

6
C6+7 Type

Examination Items
Age at time of surgery Sex
Surgical procedures (Double-door or Single-door)
AP spinal canal diameter at C7 before surgery
Type of C6 spinous process (C7 or C6+7 type)
C2-7 angle before surgery and at final F/U
C3-6 ROM before surgery and at final F/U
Disc height at C6/7 before surgery and at final F/U

6
C7 Type

Results

Incidence for LND after C3-6 Laminoplasty

3 patients (2.2%) developed LND of myelopathic
symptoms due to caudal segment pathology adjacent to
the C3-6 laminoplasty and underwent additional
laminoplasty.
Case Age at initial
No.
surgery
(years) / Sex

Cause of LND

Duration between
initial and
additional surgery

Additional surgical
procedure

(months)

1

55/Male

C6/7 Stenosis

16

C7 Laminoplasty

2

71/Male

C6/7 Stenosis

48

C7 Laminoplasty

3

63/Male

C7 Listhesis

60

C7-Th1 Laminoplasty

Results

Risk Factors for LND after C3-6 Laminoplasty

Examination items

LND group (n=3)

Non-LND group (n=134)

P

63.0 ± 8.0

70.9 ± 10.0

0.186

Sex (male : female)

3:0

77 : 57

0.066

Surgical procedure (double –door : single-door)

3:0

82 : 52

0.172

11.3 ± 1.3

12.6 ± 1.1

0.047*

1:2

54 : 80

0.810

C2-7 angle before surgery (degree)

2.6 ± 8.7

11.6 ± 11.3

0.183

C2-7 angle at final F/U (degree)

1.3 ± 11.0

8.9 ± 10.1

0.216

Loss of C2-7 angle (degree)

1.3 ± 2.3

2.8 ± 7.5

0.744

25.3 ± 14.2

28.6 ± 9.6

0.583

8.7 ± 6.4

20.1 ± 8.6

0.028*

16.7 ± 11.0

8.5 ± 7.8

0.091

Disc height at C6/7 before surgery (mm)

4.8 ± 1.3

4.4 ± 1.5

0.693

Disc height at C6/7 at final F/U (mm)

4.0 ± 1.5

4.1 ± 1.6

0.906

Loss of disc height at C6/7 (mm)

0.8 ± 0.3

0.3 ± 0.4

0.041*

Age at initial surgery (years)

AP spinal canal diameter at C7 (mm)
Type of C6 spinous process (C7 type : C6+7 type)

C3-6 ROM before surgery (degree)
C3-6 ROM at final F/U (degree)
Loss of C3-6 ROM (degree)

Results

Representative Case

 Case No.3
A 63-year-old man developed
deterioration of myelopathic symptoms
due to C7 listhesis 60 months after C3-6
laminoplasty and was treated with
additional C7-Th1 laminoplasty.
Before C3-6 Laminoplasty

60 months after C3-6 Laminoplasty

C7

C7

C7
C7/Th1

Discussion: Previous Reports
 Our prospective Long-term (8-10 years) F/U Study
No patients who underwent C3-6 unilateral open-door laminoplasty

for CSM had developed LND of myelopathic symptoms due to
cervical spine lesions by the latest F/U. However, this study included
only 20 patients.
Sakaura H, et al. Global Spine J 2014

 Retrospective Long-term (mean, 9.6 years; minimum,
5years) F/U Study
No patients had experienced LND resulting from the progression of
cervical spine degeneration after C3-6 bilateral open-door
laminoplasty for CSM. However, this study also included only 42
patients.
Higashino K, et al. Int Orthop 2006

This study was conducted to investigate the incidence of
LND after C3-6 laminoplasty for CSM in a larger patient
population.

Discussion: Possible Pathomechanism Underlying
LND after C3-6 Laminoplasty
In patients with more severe
developmental spinal canal stenosis at C7
Accelerated degeneration at the caudal segments
resulting from severely restricted C3-6 ROM
after C3-6 laminoplasty
Late neurologic deterioration of myelopathic symptoms
due to the progression of degenerative changes
subjacent to C3-6 laminoplasty
 Severe postoperative restriction of C3-6 ROM may affect
the mechanical stress on the caudal segments, in the same way
as adjacent segment disease after spinal fusion surgery.

Discussion: Revision Surgery for LND
after Cervical Laminoplasty
 The revision rate for LND of myelopathic symptoms
after laminoplasty has reached 1.7-4.6%.
 Surgical procedures for revision vary according to the
pathological condition and the preferences of the
individual surgeon; posterior decompression and/or posterior
spinal fusion; anterior decompression and fusion; or circumferential
fusion.
Liu G, et al. Spine 2009, Komura S, et al. Arch Orthop Trauma Surg 2011, Shigematsu H, et al. Spine J (In press)

Since the number of patients who underwent revision
surgery after cervical laminoplasty has been very small
in previous reports,
Optimal surgical procedures remain controversial.

Conclusion

 3 of the 137 patients (2.2%) developed late neurologic
deterioration (LND) of myelopathic symptoms due to
caudal segment pathology adjacent to the C3-6
laminoplasty for CSM.
 Smaller AP spinal canal diameter at C7, more restricted
postoperative C3-6 ROM and greater postoperative
decrease in disc height at C6/7 were significantly
associated with LND.
 In CSM patients with more severe developmental spinal
canal stenosis at C7, accelerated degeneration at the
caudal segments resulting from severely restricted C3-6
ROM after C3-6 laminoplasty may lead to LND.
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