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CT classification at extension and its significance for stage Il Kiimmell's disease/ZHANG Shuncong,
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[Abstract] Objectives: To investigate the chlinical value of CT classification at extension position and its
significance for stage I Kiimmell's disease. Methods: 11 cases of stage [l Kiimmell's disease between Jan-
uary 2008 and September 2010 were reviewed retrospectively. There were 2 males and 9 females with the
average age of 71.4 years(range, 54-87 years). Single level was involved in 10 cases including 5 T12, 1 LI,
3 12 and 1 I4; two levels was involved in 1 case(T11, L1). Based on the reduction of diseased vertebral
collapse over 50% or not and secondary vertebral canal stenosis removal or not on CT scan at extension po-
sition, all cases were classified into reducible type(type A, reduction =50%) and irreducible type(type B, re-
duction <50%). In the group of type A, according to Denis classification, cases were divided into two sub-
types: stable type (Al, with the rate of anteroposterior diameter of fractured body/anteroposterior diameter of
vertebral body =50%) and unstable type(A2, with that rate <50%). Cases with type Al experienced vertebral
augmentation at extension position; cases with type A2 underwent internal fixation, fusion and vertebral aug-
mentation at extension position; cases with type B underwent posterior osteotomy and fusion. The clinical out-
comes were evaluated by visual analog scale(VAS), kyphosis angle(Cobb’s), and ODI at preoperative, 3 months
and the final follow—up respectively. Furthermore, all perioperative complications were recorded. Results:
There were 5 cases with type Al, 3 type A2 and 3 type B. All of the patients were followed up for an av-

erage of 18 months(range, 6-33 months). 2 cases experiencing vertebral augmentation(l Al and 1 A2) were
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noted bone cement leakage, but no symptom was noted. 1 case of type B was complicated with severe hyper-
tension, right heart failure and atrial fibrillation after operation, and was alleviated by active intervention. The
kyphosis Cobb angles, VAS scores, ODI at 3 months and final follow—up improved significantly. Conclusions:
Based on CT reconstruction at extension position, stage I Kiimmell's disease can be divided into three types
which are type Al, A2 and B respectively, which is meaningful for determining individualized management.

[Key words] Kiimmell's diease; Subtypes; CT reconstruction image on extension position; Percutaneous verte-

bral augmentation; Osteotomy and deformity correction
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Table 1 The sagittal cobb angle,VAS Score and ODI Score at baseline, 3 months and final follow—up
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Case Subtype AT 3 months Final i 3 months Final i 3 months Final
aSelNe  ostoperation  follow—up 4selne 1 ostoperation  follow—up aseine  ostoperation  follow—up
1Al 7.0 1.5 2.0 85.0 25.0 200 2530 6.90 7.30
2 Al 8.0 2.0 2.0 80.0 200 15.0 20.20 5.70 6.40
300 Al 8.0 1.5 2.0 85.0 200 200 15.50 5.30 5.60
4 Al 9.0 20 1.5 90.0 25.0 25.0 30.50 7.60 9.40
5 Al 8.5 1.5 2.0 80.0 200 200 26.70 8.90 9.20
6 A2 8.5 2.0 25 85.0 25.0 200 32.70 7.90 8.30
7 A2 9.0 25 2.0 90.0 25.0 25.0 21.50 2.20 1.80
8 A2 8.5 25 2.0 85.0 200 25.0 34.90 8.40 8.90
9 9.0 3.0 3.5 85.0 200 25.0 35.80 8.50 9.20
10 9.0 25 2.5 90.0 25.0 25.0 49.70 10.70 11.90
1 9.0 3.0 3.0 95.0 25.0 30.0 39.60 9.80 10.20
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Figure 1 Male, 74 yeas, typical case of type Al Kummell’s disease a The preoperative lateral radiograph standing in
neutral position shows T12 vertebral height collaps of 1/3, with the junctional kyphosis Cobb angle of 30.5° b Vertebrae
collapse, kyphosis(25°), secondary spinal canal stenosis caused by invasion of posterior vertebral wall and vacuum sign
on CT reconstruction image in supine neutral position ¢ The CT reconstruction image on extension position show that
significant reduction of vertebrae height(>50%) and decompression of secondary spinal canal stenosis d Lateral radiogragh
at 3 monthes show significant reduction of vertebral height, and the junctional kyphosis angle is 7.6° e Lateral radio-
graph at final follow—up (postoperative 23 months) show maintenance of vertebrae height and the junctional kyphosis an-
gle is 9.4° Figure 2 Female, 72 years, typical case of type A2 Kummell's disease a The preoperative lateral radio-
graph in supine neutral position shows the T12 collapse of 1/3 b Vertebrae collapse and dura compression on MRI ¢
The CT reconstruction image on extension position show significant reduction of vertebrae height(>50%) and decompres-
sion of secondary spinal canal stenosis, but the fracture segment exists in the posterior half of vertebrae which is defined
as instability d The restoration of vertebrae height on CT reconstruction image in extension position and the significant
spinal canal decompression on postoperative MRI e Lateral radiograph at 3 monthes f Lateral radiograph at final follow—

up (postoperative 9 months) showed no loss of height of T12
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Figure 3 Female,69 years, typical case of type B Kummell’s disease a Two severe vertebral collapse occurred in T11
and L1, significant T11 to L1 junctional kyphosis(Cobb angle is 49.7°) and spine sagital imbalance showed by preopera-
tive lateral radiograph in standing neutral position b No significant reduction of vertebral collapse(<50%) showed by CT
reconstruction image in extension position ¢ The significant correction for kyphosis and spine sagital balance showed by
postoperative CT after osteotomy d Lateral radiograph at 3 months shows significant correction for thoracolumbar junc-

tional kyphosis(Cobb angle is 10.7°) e Lateral radiograph at final follow—up(postoperative 13 months) shows no loss of

correction(Cobb angle is 11.9°)
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