
TABLE E-1 The evaluation system for the treatment of low back disorders devised  
by the Japanese Orthopaedic Association (JOA Score) 

 Score 
Subjective Symptoms*  
  Low back pain  
     None 3 
     Occasional mild pain 2 
     Frequent mild or occasional severe pain 1 
     Frequent severe pain 0 
  Leg pain and/or numbness  
     None 3 
     Occasional mild leg pain and/or numbness 2 
     Frequent mild or occasional severe leg pain and/or numbness 1 
     Frequent severe leg pain and/or numbness 0 
  Walking capacity  
     Normal 3 
     Able to walk >500 m with leg pain and/or numbness 2 
     Able to walk for 100-500 m 1 
     Able to walk <100-500 m 0 
Clinical signs  
   Straight leg raising test  
      Normal 2 
      30-70 degree 1 
      <30 degree 0 
   Motor function  
      Normal 2 
      Slight weakness (MMT: good) 1 
      Severe weakness (MMT: less than good) 0 
   Sensory function  
      Normal 2 
      Slight disturbance 1 
      Severe disturbance 0 
   Bladder function  
      Normal 0 
      Mild dysuria –3 
      Severe dysuria –6 
 
 Impossible Difficult Easy 
Restriction of activities of daily living    
   Tossing about in bed 0 1 2 
   Standing up 0 1 2 
   Washing face 0 1 2 
   Half-sitting posture 0 1 2 
   Sitting 0 1 2 
   Lifting 0 1 2 
   Running 0 1 2 
Total for normal   29 
*MMT = manual muscle testing. 



TABLE E-2. Clinical data on expansive lumbar laminoplasty 

Case 
No. sex age 

operated 
levels stenosis type 

level of 
spondylolisthesis 

scoliosis 
Cobb 
angle 

preop. 
JOA 
score 

1 year 
postop. 
JOA score 

last follow-up 
JOA score 

recovery 
rate (%) 

follow-up 
length (year) 

1 M 50 1,2,3 hyperostotic L2 ret, L3 ret  13 24 25 75.0  13 
2 M 39 3,4 hyperostotic   11 27 23 66.7  12 
3 M 42 4,5 combined   10 26 16 -> 27* 89.5  12 
4 M 56 3,4,5 degenerative   5 22 11 25.0  11 
5 M 33 3,4,5 degenerative   12 25 25 76.5  10 
6 M 46 3,4,5 combined   9 14 14 25.0  10 
7 F 44 2,3,4,5 hyperostotic   10 26 27 89.5  9 
8 M 61 1,2,3,4,5 spondylolisthetic L3 ret, L4 ret  17 23 27 83.3  9 
9 M 63 3,4,5 combined   19 21 14 –50.0  9 
10 F 53 3,4,5 degenerative   6 24 25 82.6  8 
11 M 51 2,3,4,5 degenerative   15 28 29 100.0  7 
12 F 54 3,4,5 spondylolisthetic L3 ant  11 17 25 77.8  7 
13 M 69 3,4,5 spondylolisthetic L4 ant  5 16 11 25.0  7 
14 M 37 2,3,4 degenerative   8 24 28 95.2  7 
15 M 40 3,4,5 degenerative   18 28 24 54.5  7 
16 M 39 2,3,4,5 combined   13 22 15 -> 23* 62.5  6 
17 M 56 2,3,4,5 combined   13 17 18 31.3  6 
18 F 66 3,4,5 degenerative  19 10 17 20 52.6  6 
19 F 69 3,4,5 spondylolisthetic L4 ant, L5 ant 17 10 23 22 63.2  6 
20 M 65 3,4,5 spondylolisthetic L4 ant 17 16 29 24 61.5  6 
21 M 69 3,4,5 spondylolisthetic L4 ant, L5 ant 14 12 12 12 0.0  6 
22 M 49 3,4,5 degenerative   12 21 25 76.5  6 
23 M 49 4,5 combined   6 25 29 100.0  6 
24 M 36 3,4,5 degenerative   7 9 19 54.5  5 
25 M 63 1,2,3,4,5 degenerative   12 15 19 41.2  5 
26 M 35 2,3,4 combined   1 25 28 96.4  5 
27 M 66 3,4,5 degenerative   4 16 16 48.0  5 
28 M 50 2,3,4,5 combined   14 27 27 86.7  5 
29 M 54 3,4,5 combined   17 26 28 91.7  5 
30 M 52 3,4,5 combined   12 27 29 100.0  5 
31 M 40 3,4,5 degenerative   5 28 29 100.0  5 
32 M 54 1,2,3,4 combined   7 25 26 86.4  5 
33 M 39 3,4,5 hyperostotic   10 13 24 73.7  4 
34 M 64 3,4,5 hyperostotic L3 ret, L4 ant 24 15 17 17 14.3  4 
35 F 68 4,5 spondylolisthetic L3 ant, L4 ant  10 24 12 -> 27* 89.5  4 
36 M 47 3,4,5 degenerative  13 10 26 27 89.5  4 
37 M 56 3,4,5 degenerative  14 10 24 26 84.2  4 
38 M 45 3,4,5 degenerative   12 20 20 47.1  4 
39 M 37 2,3,4,5 hyperostotic   4 22 22 72.0  3 
40 M 58 1,2,3,4,5 degenerative   12 22 23 64.7  3 
41 F 69 3,4,5 degenerative   14 16 20 40.0  3 
42 M 50 3,4,5 degenerative   21 23 28 87.5  3 
43 M 53 3,4,5 degenerative   15 20 24 64.3  3 
44 M 57 3,4,5 degenerative   16 26 28 92.3  3 
45 F 69 4,5 spondylolisthetic L4 ant  7 21 2 –22.7  3 
46 F 37 3,4,5 spondylolisthetic L3 ret 14 11 26 26 83.3  3 
47 M 45 2,3,4,5 degenerative  16 8 24 28 95.2  3 
48 F 63 3,4,5 degenerative  30 13 19 23 62.5  3 
49 M 47 3,4,5 combined  12 15 25 26 78.6  3 
50 M 55 4,5 degenerative   14 24 24 66.7  3 
51 M 57 4,5 degenerative   14 22 22 53.3  3 
52 M 52 3,4,5 degenerative   12 23 25 76.5  2 
53 F 67 3,4,5 spondylolisthetic L4 ant  8 22 25 81.0  2 
54 M 55 3,4,5 spondylolisthetic L3 ant 21 14 26 26 80.0  2 
Ant = anterolisthesis, ret = retrolisthesis scoliosis: Cobb angle more than 10 degrees 
*reoperation cases after lumbar laminoplasty 


