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= Abstract=

A Clinical Study of Scoliosis
Kwang Hoe Kim, M.D.

Department of Orthopaedic Surgery, College of Medicine Hanyang University

A clinical study of scoliosis -was carried out on 296 cases of structural scoliosis in the department
of orthopaedic surgery, Hanyang University Hospital for 26 years and 6 months between Jan. 1963
and June 1989. The results obtained were as follows:

1.
2.
3.

10.

11.

12.

Idiopathic scoliosis was the most common cause of strctural scoliosis.

The ratio between male and female was 1:1.7(110:186).

The most common site of scoliosis was the lumbar region for paralytic scoliosis and thoracic
region for idiopathic scoliosis.

. In idiopathic scoliosis, the thoracic curve was convex to the right in 79.1%. The thoracic curve

in the combined type with double curvature was convex to the right in the most 80.4% of both
idiopathic and paralytic scoliosis.

. Severe curvatures over 80° was observed in 30.8% of paralytic scoliosis and in 5.6% of

idiopathic scoliosis, being more frequent in paralytic than in idiopathic scoliosis.

. The number of vertebrae involved in the major curve of scoliotic region was between 6 and 9

in most cases of both paralytic and idiopathic scoliosis.

. Rotation grade was increased with the degree of curvature in either paralytic or idiopathic

scoliosis. Wedging was increased with the degree of curvature in idiopathic scoliosis, but no si-
gnificant correlation with the degree of curvature was observed in paralytic scoliosis.

. Of 37 cases of congenital scoliosis, 19 cases(51.4% ) of them were caused by hemivertebra and

the majorty of this congenital anomaly was located at the lumbar region.

. The therapeutic effect of correction with Milwaukee brace was better on idiopathic scoliosis

(15.8%) than in paralytic scoliosis(9.8%).

In paralytic scoliosis treated with posterior spinal fusion without instrumentation, the postop-
erative correction was achieved in 48.7% of the cases studied with the final correction angle of
49.9° and the correction loss was observed in 12.7%. The postoperative correction with combi-
ned anterior or posterior spinal fusions with instrumentation was achieved in 51.7% with final
correction angle of 53.0° and the correction loss was observed in 7.9%.

With instrumentation, the postoperative correction rate of the structural curvature was
achieved in 49.6% of the cases studied and the correction loss was observed in 5.1%. The best
results were obtained in the thoracic curvature with 3.9% of the correction loss.

Three cases of postoperative complications was observed in this study:pseudoarthrosis and
bending of graft with some loss of correction following the posterior fusions without in-
strumentation, and displacement of distraction hook on rod with Harrington instrumentation.

Key Words:Structural scoliosis.
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Fig. 1. Scoliosis chart.
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Spinal flexibilty =

Standing(® curve)-Supine(’ curve)

Standing (° curve)

Bending flexibility =

Standing(’ curve)-Bending(° curve)

Standing(* curve) - -

‘Preoperative or postoperative correction =

Standing (° curve)
—Maximal treatment(’ curve)

Standing(° curve)
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Table 1. Etiology and sex

Etiology Male Female Total(%)
Idiopathic 48 114 162(54.7)
Poliomyelitis 41 37  78(26.4)
Congenital 13 24 37(12.5)
Neurofibromatosis 4 4 8( 2.7)
Marfan’s syndrome 2 2(0.7)
Meningocele 2 2( 0.7)
Muscular dystrophy 1 1( 0.3)
Syringomyelia 1 1( 0.3)
Miscellaneous 1 4 5( 1.7)

Total 110(37.2) 186(62.8) 296(100.0)

M:F=1:17
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Table 2. Convex side of major curve in para-
lytic scoliosis

Table 3. Convex side of major curve in idio-
pathic scoliosis

Convex side

Curve pattern No. of cases

Convex side

Curve pattern No. of cases

Rt. Lt. Rt. Lt.

Cervicothoracic Cervicothoracic 1 1
Double thoracic Double thoracic

upper thoracic 2 upper thoracic 1 6

.................................. 2 eesmeememsmcmcaceememana e eeemmeemmmmmeemmmmmeemmmeeanan 7 fraimeerrneamemmm— .

lower thoracic 2 lower thoracic 6 1
Thoracic 15 8 7 Thoracic 91 72 19
Combined Combined

thoracic 10 1 thoracic 29 2

----------------------------------- 11 - |

lumbar or lumbar or

thoracolumbar 1 10 thoracolumbar 2 29
Thoracolumbar 13 7 6 Thoracolumbar 14 10 4
Lumbar 37 16 21 Lumbar 18 3 15

Total 78 44 47 Total 162 123 77

Table 4. Severity in degree of major curve in
paralytic scoliosis

Table 5. Severity in degree of major curve in id-
iopathic scoliosis

No. of Severity in degree

cases below 40- 60- over
40 60 80 80

Curve pattern

Cervicothoracic
Double thoracic
upper thoracic 1 1
________________________________ .
lower thoracic 1 1
Thoracic 15 3 3 6 3
Combined
thoracic 4 3 2 2
................................ 1 5 R
lumbar or
thoracolumbar 4 1 4 2
Thoracolumbar 13 2 3 1 7
Lumbar 37 18 5 4 10
Total 78 33 16 18 24

No. of Severity in degree

cases below 40- 60- over
40 60 80 80

Curve pattern

Cervicothoracic 1 1
Double thoracic
upper thoracic 5 2
........................... 7 PR
lower thoracic 4 2 1
Thoracic 91 45 22 16 8
Combined
thoracic 23 8
........................... 81 e
lumbar or
thoracolumbar 25 6
Thoracolumbar 14 6 4 3 1
Lumbar 18 14 2 2
Total 162 133 46 22 9
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Table 6. Number of vertebrae involved in major curve in paralytic scoliosis

Number of vertebrae involved

Curve pattern No. of cases

2—-3 4-5 6—7 8—-9 10—11 over 12

Cervicothoracic

Double thoracic
upper thoracic 2
............................................ 2 e e e e e m e mmmmm e A A E A m et e m e e ae e ma e acmaaeiesaean e maaenne
lower thoracic 1 1

Thoracic 15 1 3 6 2 3

Combined
thoracic 8 3
............................................ 11
lumbar or thoracolumbar 1 9 1

Thoracolumbar 13 _ 4

Lumbar 37 8 16 10 3
Total 78 10 43 30 3

Table 7. Number of vertebrae involved in major curve in idiopathic scoliosis
C W No. of Number of vertebrae involved

urve pattern -oLeases T3 4—-5  6-7  8-9 10—11 over 12

Cervicothoracic 1 1

Double thoracic
upper thoracic 4 3
............................................ 7 e mmmmmmm e e mAm A A mmm e saemesammememm e mmmmemeeeeeemm e nenn
lower thoracic 5

Thoracic 91 1 1 45 35 7 2

Combined
thoracic 2 16 12 1
____________________________________________ 1
lumbar or thoracolumbar 8 21 2

Thoracolumbar 14 2 7 4 1

Lumbar 18 10 6 1 1
Total 162 1 29 104 53 10 3

239 &E EE 6-974 (79.0%) o]t

(Table 6, 7).
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Table 8. Rotation and wedge deformity in paralytic scoliosis under 40 degree of major curve

c tter No. of Rotation Wedge
urve pattern 0. 0f cases T v
Cervicothoracic
Double thoracic
upper thoracic 1 1 1
lower thoracic 1 1 1
Thoracic 3 1 2 2 1
Combined
thoracic 4 3 1 3 1
lumbar or thoracolumbar 4 1 2 1 4
Thoracolumbar 2 2 2
Lumbar 18 10 8 ’ 16 2
Total 33 517 11 27 6

Table 9. Rotation and wedge deformity in paralytic scoliosis at 40-60 degree of major curve

C " No. of Rotation Wedge
urve paitern 0- 01 cases F F+ FHF FHFF - F FF A+ AT
Cervicothoracic
Double thoracic

upper thoracic 1 1 1

lower thoracic
Thoracic 3 1 2 2 1
Combined

thoracic 3 2 1 2 1

lumbar or thoracolumbar 1 1 1
Thoracolumbar 3 2 1 1 1 1
Lumbar 5 1 2 3

Total 16 4 8 4 3 8 4 1

Table 10. Rotation and wedge deformity in paralytic scoliosis at 60-80 degree of major curve

Rotation Wedge
=+ 4+ F++ A+ — + F+ ++F ++++

Curve pattern No. of cases

Cervicothoracic

Double thoracic
upper thoracic

lower thoracic 1 1 1
Thoracic 6 5 1 3 3
Combined

thoracic 2 1 1 2

lumbar or thoracolumbar 4 2 2 1 3
Thoracolumbar 1 1 1
Lumbar 4 1 1 3

Total 18 1 1 9 3 4 2 4 9 3




Table 11. Rotation and wedge deformity in paralytic scoliosis over 80 degree of major curve

Rotation Wedge
+ F4 +++ ++++ — + ++ +++ ++++

Curve pattern No. of cases

Cervicothoracic

Double thoracic
upper thoracic

lower thoracic 3 1 1 1 1 1 1
Thoracic
Combined

thoracic 2 2 2

lumbar or thoracolumbar 2 1 1 2
Thoracolumbar 7 2 5 3 2 1 1
Lumbar 10 3 7 4 6

Total 24 1 1 3 6 13 7 7 7 2 1

Table 12. Rotation and wedge deformity in idiopathic scoliosis under 40 degree of major curve

C " No. of Rotation Wedge
urve pattern 0. Of cases T FF FHF AT+ = F FF FAF A+
Cervicothoracic 1 1 1
Double thoracic

upper thoracic 5 1 2 2 1 4

lower thoracic 4 2 1 1 2 2
Thoracic 47 9 29 9 16 24 5 2
Combined .

thoracic 22 8 11 3 9 13

lumbar or thoracolumbar 23 4 12 7 10 11 2
Thoracolumbar 7 2 2 2 1 2 3 2
Lumbar 14 2 4 8 6 7 1

Total 123 28 62 32 1 47 64 10 2

Table 13. Rotation and wedge deformity in idiopathic scoliosis at 40-60 degree of major curve

Curve pattern No. of cases Rotation Wedge
urve p . ¥ FF F+F ¥4+ — F AT T+ +1++
Cervicothoracic
Double thoracic

upper thoracic 2 1 1 1 1

i'c-);rer thora(':-i—c-:- 3 2 1 1 2 )
Thoracic 20 5 15 2 9 6 3
Combined

thoracic 9 4 5 6 3

lumbar or thoracolumbar 6 1 4 1 4 1 1
Thoracolumbar 4 2 1 1 1 3
Lumbar 2 ’ 1 1 1 1

Total 46 2 14 27 3 1 3 22 17 4




Table 14. Rotation and wedge deformity in idiopathic scoliosis at 60-80 degree of major curve

C t No. of Rotation Wedge
urve pattern 0- of cases F 4+ F++ FHA+ - F FF T+ A+
Cervicothoracic
Double thoracic
upper thoracic 3 1 2 1 1 1
lower thoracic 13 10 3 6 4 3
Thoracic
Combined
thoracic 2 1 1 1 1
lumbar or thoracolumbar
Thoracolumbar 2 2 1
Lumbar 2 2
Total 22 16 6 3 7 7 5

Table 15. Rotation and wedge deformity in idiopathic scoliosis over 80 degree of major curve

C " No. of Rotation Wedge
urve pattern 0- ol cases F FF FF TFFF © F T+ FHT v
Cervicothoracic
Double thoracic
upper thoracic
lower thoracic 7 1 2 4 7
Thoracic 1 1 1
Combined
thoracic
lumbar or thoracolumbar
Thoracolumbar 1 1 1
Lumbar
Total 9 1 4 4 1 1 7
Talbe 16. Type of deformities in congenital sc- Table 17. Location of deformity in congenital
oliosis scoliosis
Type No. of cases Location No. of cases
Partial unilateral failure of for- 3 Thoracic 15
mation Thoracolumbar 5
Complete unilateral failure of for- 19 Lumbar 17
mation Total
Unilateral failure of segmentation 2 ola 37
Bilateral failure of segmentation 1 )
Fusion of ribs o ;t‘ﬂl 12.7% ¢} -‘Z’—Zé 7t fi‘—’{é‘g‘ HAon
O & A A
Mixed (unclassifiable) 12 Hudes A48d A +E245 517% 2
g3 79%) 2t £4¢ nel WYui 7
Total 37 a

TE A AE 2AEA YD L4604
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Table 18. Relationship between etiology and results treated with Milwaukee brace

Etiology No. of Original Sp'in.al Be_rlld.ir}g Final. Correction obtained
curve curve flexibilty flexibility = Correction  degree percent
Idiopathic 50 33.6° 20.2% 62.9% 28.3° 5.3° 15.8%
Paralytic 14 46.9° 25.5% 50.5% 42.3° 4.6° 9.8%
Congenital 12 34.9° 16.8% 42.3% 32.9° 2.0° 5.7%
Neurofibromatosis 2 44.0° 9.2% 25.3% 47.0° 3.0° 71%
Miscellaneous 2 37.0° 22.6% 66.8% 18.4° 18.6° 50.2%
Total 70 41.7° 23.3% 64.9% 36.2° 5.4° 15.9%

Table 19. Relationship between curve patten and results treated with Milwaukee brace

Etiol No. of Original Spinal Bending Final Correction obtained
10/08Y curve curve flexibilty flexibility = Correction  degree percent
Thoracic 46 40.1° 17.3% 55.0% 34.5% 5.6° 14.0%
Thoracolumbar 13 43.3° 30.8% 52.7% 36.3% 7.0° 16.2%
Lumbar 13 28.0° 19.8% 63.2% 24.8% 3.2° 11.4%
Total 72 38.5° 20.2% 56.1% 33.1% 5.4° 13.9%

Table 20. Relationship between curve pattern and results treated with cast and posterior fusion in par-

alytic scoliosis

Curve No. of Original Spinal’ Bending Preop. correction Postop. correction final Correction loss
pattern curve curve flexibility flexibility degree percent degree percent degree degree percent
Thoracic 5 73.8° 115% 329%  30.5° 58.6%  33.3° 54.9% 39.5° 6.2° 18.8%
T&?l?:f 2 980° 18.4% 469% 440° 55.1% 450° 551% 450° 0 0%
Lumbar 2  96.5° 83% 22.2%  265° 2549%  34.5° 318% 81.0° 3.6° 10.3%
Total 9 84.2° 124% 33.6% 326° 504%  36.2° 48.7% 49.9° 4.2° 127%
Table 21. Relationship between etiology and results treated with instrumention

. No. of Original Spinal Bending Preop. correction Postop. correction final Correction loss

Etiology ) ere .
curve curve flexibility flexibility degree percent degree percent degree degree percent

Paralytic 16 99.4° 20.4% 315%  46.6° 46.9%  40.0° 51.7% 53.0° 3.2° 7.9%
Idiopathic 5 66.8° 10.1% 25.7% 51.2° 23.0% 324 515% 334" 1.0° 3.1%
Pt?;tu—matic 1 51.0° 39% 15.7%  32.9° 373%  45.0° 11.8% 45.0° ©O° 0 %
Congenital 1  44.0° 15.9% 9.1%  44.0° 0 % 25.0° 43.2% 25.0° O 0 %
Total 23 878" 17.2% 28.6%  46.8° 39.2%  37.9° 49.6% 47.2° 24 5.1%
o ¢ AAE 2o FgcHTable 20, 21). H(Table 22).
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Table 22. Relationship between pattern and results treated with instrumentation

Curve  No.of Original Spinal Bending Preop. correction Postop. correction final Correction loss

pattern curve curve flexibility flexibility degree percent degree percent degree degree percent

Thoracic 6 793 19.3%

Thoracol- o
umbar 8 878 17.0%

30.5%  30.8°
221%  50.8°
Lumbar 8 939" 192% 342% 52.8°

46.1%  32.77 47.0% 43.7°7 1.3 3.9%
42.1%  46.9°
46.0%  49.0°

46.6% 51.9° 5.0° 10.7%
479% 49.0° 2.6° 5.3%
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Fig. 3. Case 1(A-F). AInitial gross appearance B:Initial X-ray C:Preoperative correction by turn-
buckle cast{anterior) D:Preoperative correction by turnbuckle cast(posterior) E:Window for oper-

ation F:Postoperative X-ray.
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Fig. 3. Case 1(G-H). G:Postoperative gross appearance H:Walking with crutch & long leg brace.
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Fig. 4. Case 2(A-E). A:lnitial gross appearance B:Initial X-ray C:Preoperative correction by cir-
single case D:Postoperative X-ray E:Postoperative gross appearance.
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Fig. 5. Case 3(A-E). A:lInitial gross appearance B:Initial X-ray C:Operative photograph at mul-
tiple discectomy D:Postoperative X-ray E:Postoperative gross appearance.

-1785—



C

Fig. 6. Case 4(A-E). A:Initial gross appearance B:Initial X-ray C:Postoperative X-ray D:Postop-
rative gross appearance.
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Fig. 7. Case 5(A-E). A:Initial gross appearance B:Initial X-ray C:Operative photograph after mul-
tiple discectomy D:Postoperative X-ray E:Postoperative gross appearance.
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C D E
Fig. 8. Case 6(A-E). A :Initial gross appearance B:Initial X-ray C:Operative photograph after mul-
tiple discectomy D:Postoperative X-ray E:Postoperative gross appearance.

B. C.
Fig. 9. Case 7(A-I). A:lInitial gross posterior appearance B:Initial gross lateral appearance C:In-
itial X-ray;A-P view(Note the 112 hemivertebra;arrow)
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Fig. 9. Cas 7(D-I). D:Initial X-ray;lateral view(Note the T12 hemivertebra;arrow) E:Lateral X-
ray film after resection of hemivertebra(Note the space that had been occapied with T12 hemivertebra)
F:Postoperative X-ray;A-P view G:Postoperative X-ray;lateral view H:Postoperative gross pos-
terior appearance I.Postoperative gross lateral appearance.
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