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Surgical options for delayed osteoporotic vertebral collapse YU Hai-ming™ ,LI Yi-zhong,YAO Xue-dong,LIN Jin-
kuang,PAN Yuan-cheng, ZHUANG Hua-feng,and WANG Pei-wen. *Department of Orthopaedics ,the Second Affiliated Hos-
pital of Fujian Medical University , Quanzhou 362000, Fujian , China

ABSTRACT Objective:To investigate the surgical options and clinical effects of delayed osteoporotic vertebral collapse.
Methods : From May 2010 to October 2014, 19 patients (20 vertebrae ) with delayed osteoporotic vertebral collapse (Kiimmell’s
disease) were enrolled in this study. There were 7 males and 12 females, aged from 65 to 87 years old with a mean of (73.5 +
5.62) years. According to Li staging system of Kiimmell’s disease, 3 cases were stage I ,13 cases (14 vertebrae ) were stage
Il without spinal cord injury,3 cases were stage Il with spinal cord injury. Patients were respectively treated with percuta-
neous vertebroplasty (PVP) or percutaneous kyphoplasty (PKP) on the basis of the degree of postural reduction during opera-
tion. Injected cement volume,cement leakage , vertebral height restoration and local kyphotic reduction were observed. Visual
analogue scale (VAS) and Oswestry Disability Index (ODI) were respectively used to assess the pain and function before and
after operation. Frankel grade were used to evaluate neurological status. Results: Seven vertebrae with satisfactory postural re-
duction were treated with PVP, 13 vertebrae with unsatisfactory postural reduction were treated with PKP, 3 patients with spinal
cord injury were treated with decompression and posterior short segment fixation at the same time. All patients were followed up
from 10 to 48 months with an average of 21.2 months. Cement leakage occurred in 4 cases with no symptom, 1 cases in PVP
group and 3 cases in PKP group, there was no significant difference between two groups(P=0.561). The priming volume of ce-
ment was (6.40+0.94) ml in PVP group and (5.46+1.09) ml in PKP group (P>0.05). Three days after operation vs preopera-
tion, the vertebral height restoration and kyphotic improvement was(31.71£11.35)%, (9.79+4.64)° in PVP group and (24.77+
8.51)%,(8.15£2.97)° in PKP. There was no significant difference between two groups (P>0.05). Three days after operation,
VAS of low back pain and ODI in all patients were improved than preoperative data (P<0.05),but there was no significant dif-
ference between two groups or between postoperative at 3 d and final follow-up (P>0.05). Nerve function of 3 patients under-
went decompression and fixation from Frankel D to E. Conculsion: According to Li staging system and the degree of intropera-

tive postural reduction, individualized surgical treatment for Kiimmell’s disease can obtain good clinical results. Bad postural
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reduction during operation maybe a risk factor of cement leakage.
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Tab.1 Comparison of clinical data of the patients with
Kiimmell’s disease between two groups

15 MefA PEBI(HE) A VAS #5> oDl

BB & (%) (s, 0d) (x3s,%)
PVP4l 7 4 3 7657#690 8.00£0.58  77.77+3.85
PKPZH 13 4 9  71.77+4.19 8.08x0.64  77.96+2.92
I - x=1319  1=1.068 1=0.404 1=0.277
P{H - 0.251 0.067 0.794 0.902
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2SI G X (P<0.05) , K5 3 d SRR
U A HER 2% = B S A A R, (HE R
TGE2E 7 L (P>0.05) . IR ARG IET Ry
AR %M, RS 3 d ISR VAS PF43 ) ODI 5 AT
P 22 A o aE 3 L(P<0.05) , 5 R K BEDT
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S KR E A PVP 44K (6.40+0.94) ml,
PKP 41°H (5.46+1.09) ml, PiZH2ZERTG i E X
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PVP 4 1 1~(1/7,14.3%) , WHEIRRT 7B 0% , PKP 4
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Tab.2 Comparison of clinical indexes of patients with Kiimmell’s disease between two groups at different time points (z+s)

PVP 4 (HEA%=7)

PKP 4 (MEfA%k=13)

o A R 3d FUHT ki R 3d HUHLS

MEIRRTZEmE (%) 51.43212.49* 84.57+4.24 81.00+1.91° 37.54£12.37* 62.31+11.83 59.92+11.30%
MERG A (°) 15.1445.15* 5.36+1.11 7.29+1.504 20.08+5.48* 11.85+5.01 13.38+5.1744
VAS(43) 8.0020.58* 1.71+0.76 2.29+0.49° 8.08+0.64* 1.92+0.76 2.310.48%®
ODI(%) 77.7743.85* 20.31+6.99 21.58+4.56* 77.9622.92* 25.45+7.68 25.8126.58**

E AL SAUE 3 d HEEE, *P=0.000,"P=0.397 , AP=0.268 , *P=0.100, *P=0.623 , *P=0.611 ,AAP=0.458 , *®P=0.133, **P=0.883
Note : Compared with postoperative data at 3 days, *P=0.000,*P=0.397 ,4P=0.268 , *P=0.100, *P=0.623 ,*P=0.611, *4P=0.458 , *®*P=0.133 , **P=0.883
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Tab.3 Comparison of ODI of patients with Kiimmell’s disease between two groups at different time points(x+s,score)

. PVP 4 (HEMR%L=7) PKP 41 (HE4%=13)

VeZl] HIRT)he MANLEETIRE 3 HATTIRE MANEETIRE
p Nl 7.29+0.49* 15.1420.907 12.1420.69¢ 7.38+0.654 14.23+0.60® 13.62+0.87*
AJF3d 1.5720.79 3.86+1.46 3.14£1.86 2.08+0.76 4.77+1.24 4.69£1.65
ER/ivi 1.7140.49** 4.43+0.79* 4.00+1.15% 2.08+0.6444 4.85+1.28%® 4.85+1.41%*

H5AR)E 3d HE, *P=0.000, **P=0.664;*P=0.000, #P=0.340,;“P=0.000,**P=0.243, “P=0.000,**P=1.000; ®*P=0.000, **P=0.857; *P=0.000, **P=
0.773

Note : Compared with postoperative data at 3 days, *P=0.000, **P=0.664 ; *P=0.000, #P=0.340 ; “P=0.000, *‘P=0.243. *P=0.000, **P=1.000; ®*P=0.000,
®®p=0.857; *P=0.000, **P=0.773
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Fig.1 A 78-year-old male patient with T}, stage lll Kiimmell’s disease was treated by unilateral PKP  1a. Preoperative lateral X-ray film showed the ver-

tebral body of T}, seriously collapsed (indicated by arrowhead) 1b. Sagittal CT scan showed the vertebral collapse on T, combined with intervertebral
vacuum cleft 1e. A lateral image of fluoroscopy showed a bad vertebral reduction after postural reduction 1d. Collapsed vertebra obtained partial re-

duction after unilateral PKP  1e, 1f. Anteroposterior and lateral image after PKP showed the cement filling was satisfactory and leakage to upper disc
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Fig.2 A 71-year-old female patient with T}, stage Il Kiimmell’s disease and spinal cord injury was
treated with posterior decompression, vertebroplasty and short segmental fixation 2a. Preoperative
lateral X-ray film showed a gas sign at anterosuperior corner of the T}, vertebral body (indicated by
arrowhead)  2b. Sagittal CT scan showed Ty, vertebral collapse with intervertebral vacuum cleft
(indicated by arrowhead) 2c. CT axial scan showed Ti, vertebral fracture encroached on spinal
canal 2d,2e. MRI showed the low signal at T}, level on T1-weighted image and high signal on T2-
weighted image with spinal cord compression  2f,2g. Lateral images during operation showed a good
vertebral reduction after postural reduction and was augmented with vertebroplasty =~ 2h,2i. Postop-
erative AP and lateral X-ray films showed good restoration of T}, vertebrae  2j. Fourteen months after

operation, lateral X-ray film showed a slight correction loss in vertebral height and kyphotic angle
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Tab.4 Comparison of cement volume , cement leakage ,
vertebral height restoration and local kyphotic reduction of
patients with Kiimmell’s disease between two groups

- MR EokigE EUKRE HHAREEY JROM2IESM
B (vas,ml)  B(HE)  IE(was, %) BE(xss,°)
PVP# 7  6.40£0.94 1 317121135 9.79+4.64
PKP4l 13  5.46x1.09 3 24.77+¢8.51  8.15%2.97
WEE - 1=0.026  x’=0.639 1=0.967 1=3.818
PfH - 0.071 0.561 0.138 0.348
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