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Evaluation and clinical application of a new classification system for Kiimmell disease/GE Chaoyuan,
HE Limin, ZHENG Yonghong, et al/Chinese Journal of Spine and Spinal Cord, 2017, 27(4): 312-319

[Abstract] Objectives: To propose a new system for classifying Kiimmell disease, and to evaluate its feasi-
bility for guiding clinical treatment. Methods: A retrospective study of 168 cases of Kiimmell disease with
complete follow—up data was conducted at our institute. Patients were divided into type I -V based on a
combination of clinical manifestations and different morphological changes detected by imaging. Type [ was
characterized by bone non—union imaging, percutaneous vertebroplasty(PVP) was the primary treatment option
for this basic imaging morphological change in Kiimmell disease. Type II was characterized by instability
imaging, posterior fixation and fusion was the primary treatment option. Type Il was characterized by spinal
stenosis imaging, the primary treatment option was posterior decompression fixation and fusion. Type IV was
characterized by kyphosis imaging, the primary treatment option was posterior osteotomy, fixation, and fusion.
Type V was characterized by a combination of 3 or 4 of the above imaging signs, the treatment provided
was related to the specific responsible types. Treatment outcomes were evaluated based on postoperative visual
analogue scale(VAS) and Oswestry disability index(ODI) scores. During the follow—up period, it was observed
whether the damaged vertebra exhibited compression or local secondary kyphosis and whether neurological
function improved in patients accompanying with neurological symptoms. Results: Each patient received be-
tween 12-54(mean, 28.4+4.6) months of follow—up. Patients of each type had statistically significant improve-

ments in postoperative VAS and ODI scores compared with preoperative scores. The VAS scores of type 1 -
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V patients improved from preoperative 8.0+1.7, 8.2+1.6, 8.4x1.4, 7.9£1.2 and 8.5+1.3 points respectively, to
the final follow—up of 2.1£1.3, 2.2£1.2, 2.3x1.4, 2.2+1.4, 2.3+1.5 points. And the ODI scores of type [ -V
patients improved from preoperative 69.5+2.8, 68.5+£2.6, 69.7+2.2, 65.6+2.7 and 68.6+2.7 respectively, to the
final follow—up of 38.1x1.5, 37.1+1.3, 34.1+1.3, 35.2+1.4, 33.1+2.1 points. The difference was statistically sig-
nificant(P<0.05). During the follow—up period, 19 patients(11.3%) exhibited compression of damaged vertebra

or local secondary kyphotic deformity. At the final follow—up of patients with neurological deficits, the Ameri-

can Spinal Injury Association(ASIA) grade of C in 12 patients improved to grade D in 3 cases, grade E in 9

cases, and 3 patients of grade D all improved to grade E. Conclusions: This new classification of Kiimmell

disease in type I -V is objective, simple and easy to perform, and can effectively guide clinical treatment.
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Table 1 Comparison of operative variables between pre—operation and final follow—up
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re—operation
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Final follow—up

D5 AR H P<0.05
Note: ®C(1mpared with pre—operation, P<0.05
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Figure 1  Type [ Kiimmell disease, a 68—year—old female patient presented with lumbar back pain closely related to
physical activity 3 months after minor trauma a Lateral thoracic spine imaging showed wedging of the T7 vertebral body,
with a transverse IVC visible b Sagittal CT showed a clear vacuum cleft on the anterior edge of the T7 vertebral body
¢ Sagittal T2 MRI with hyperintense signals in the superior endplate and interior of the T7 vertebral body d Thoracic

vertebral postoperative imaging shows bone cement completely filling the cleft
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Figure 2 Type [l Kiimmell disease, a 72-year—old female patient reported a 4-month history of minor thoracic back

pain after moving a heavy object with a 1-month history of intensified back pain closely related to physical activity a
Lumbar spine dynamic radiograph showed collapse of the superior and inferior endplates of the T12 vertebral body, with
the angle formed by the line connecting the inferior endplate of T11 and the inferior endplate of the damaged vertebra
having changed more than 10°, indicating instability b Coronal plane CT showed a clear vacuum cleft in the interior of
the T12 vertebral body ¢ Sagittal plane T2 imaging signal of the T12 vertebral body d Intraoperative imaging showed

the patient underwent posterior open reduction and bone graft cement—augmented internal fixation
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Figure 3 Type I Kiimmell disease, a 78-year—old male patient with a history of minor trauma 6 months prior to
presentation reported a 2-month history of a recurrence of lumbar back pain symptoms accompanied by numbness and
weakness of both lower extremities with intermittent claudication a Lateral lumbar spine imaging showed a high degree of
height loss in the LI vertebral body b Sagittal CT reconstruction showed bone fracture fragments of L1 shifted
posteriorly, resulting in spinal stenosis ¢ Sagittal T2 imaging showed spinal stenosis at the L1 level, with dural sac
compression at the same level d Postoperative imaging showed a high degree of recovery of the L1 vertebral body with
no obvious bone fragment protrusion from the posterior edge after posterior open reduction decompression and bone

cement augmentation internal fixation combined with PVP of the damaged vertebra
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Figure 4 Type IV Kiimmell disease, a 76-year—old female patient with minor lumbar back pain after a fall over 4
months prior to presentation reported a 2 -month history of intensified lumbar back pain with the appearance of
progressively worsening kyphosis a Preoperative lateral lumbar imaging showed local kyphosis at T12 -L1 with a
kyphotic angle of 35° b Sagittal CT reconstruction showed a large vacuum cleft at the opposite edge of T12-L1 ¢ T2
imaging showed a hyperintense signal in the cleft d Postoperative imaging after posterior osteotomy with bone graft and

internal fixation surgery, showed clear improvement of the thoracolumbar kyphosis
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Figure 5 Type V Kiimmell disease, a 68-year—old male patient with a history of minor trauma 3 months prior to
presentation reported a I-month history of worsening lumbar back pain, with progressively intensified thoracic kyphosis,
accompanied by numbness and weakness of both lower extremities a Lateral lumbar spine imaging showed a high
degree of height loss in the L1 vertebral body, accompanied with local kyphosis of 31° and bone fragments protruding
into the spinal canal b Sagittal CT showed IVC in the interior of the LI vertebral body and bone fragments protruding
into the spinal canal, resulting in spinal stenosis ¢ Lateral lumbar T2 MRI imaging showed bone fragments compressing

the dural sac d Postoperative imaging of this patient after posterior decompression bone graft internal fixation showed

improvement of local kyphosis and spinal stenosis
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