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Risk Factors of New Compression Fractures in Adjacent Vertebrae
after Percutaneous Vertebroplasty

Myung-Ho Kim, M.D., Sang-Hyuk Min, M.D., Suk-Ha Jeon, M.D.

Department of Orthopedic Surgery, Dankook University College of Medicine, Cheonan, Korea

Purpose: To evaluate the risk factors related to the development of new fractures in adjacent vertebrae after vertebroplasty.
Materials and Methods: The study was conducted on 46 patients in whom 296 patients were performed during last 9 years.
We were especially concerned with the restoration rate of vertebral height and kyphotic angle and estimated them on simple
X-ray films.

Results: In patients experienced subsequent vertebral fractures and no subsequent vertebral fractures after vertebroplasty, the
mean height restoration rate of treated vertebra were 16.7% and 7.07%, and the kyphotic angle difference were 2.53 degree
and 4.2 degree. The greater degree of height restoration of the vertebral body, especially in middle vertebral height and the
lesser degree of kyphotic angle difference increased the risk of adjacent vertebral fracture risk. This results were available
statistically (all p<0.05, Logistic regression test, SPSS 13.0).

Conclusion: It may be thought that the vertebral body height restoration rate will become risk factor of adjacent vertebral fractures.
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M = (%) (kyphotic angle)
(Table 1).
(polymethylmethacrylate)

1), (upper endplate)

(lower endplate)

, , , (back pain)
(MRI) (bone scan)
(functional spine unit)
(%) (ky-
photic angle) )
Table 1. The comparison between subsequent fractures group &
no subsequent fractures group
|:|.| A} O HH
©c x od
Adjacent fractures No adjacent fractures
1. o470 CHAH group group
Age 66 (62~82) 70 (61~83)
1996 1 2005 6 Sex M:F=0:16 M:F=4:26

1 206 Initial fracture Lumbar : 5 (37.5%) Lumbar : 13 (43.3%)
level Thoracic : 10 (62.5%) Thoracic : 17 (56.7%)
BMD

-3.16 (-2.12~-4.61) -3.24 (-1.76~-4.91)
(T-score)
16 Spine
272 (2.17~~3.87) -2.91 (-1.99~-4.09)
Femur

30

« Vertebral body height before
compression fracture (Y)
Y= (a+c)

2

« Anterior height restoration rate (A)
A= (e—b) x 100 (%)
Y

« Middle height restoration rate (M)
M= (f-d) x 100 (%)
Y Fig. 1. The method of estimating in
vertebral body height restoration rate.

!
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6 ,3 3
1 2
3. 71 &4
(back pain)
, T2
(hot uptake)
(Table 2).

4. SA BN 2

T1

Fig. 2. The method of estima-
ting in Kyphotic angle differ-
ences. Kyphotic angle differ-
ence =p-q.

Table 2. The distance from previous treated vertebra to
adjacent new fracture

Distance from treated vertebra No. of cases

1 vertebra 8
2 vertebrae 3
3 vertebrae 3
1 & 3 vertebrae 2
Total 16

(%) T-test

Pearson correlation analysis

(SPSS 13.0).
4 2
16
16.7%,

17.4% 2.53

7.07%  7.6%
4.2

( p<0.03,

p<0.01).
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Table 3. The statistic analysis using Logistic regression test

(SPSS13.0)
B SE. Wald p-value Exp (B)
Kyphotic angle <o, 149 5648 017 554
difference
A 208 107 1772 .005 1.347
M 322 .099 10498  .001 1.379
(p<0.01, p=0.005,
p=0.001), (p=
0.017)
(Table 3, Wald
1.772, 10.498).
3.2cc 3.8c¢cc
55 c¢c 5.1 cc
i N}
9 6
296 16
37 12.5%
14)
7,13)
10,12,15,16)
15)
3,6,7,9). Uppln 17)
2
5.4%

58)
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Table 4. The statistic analysis using Pearson correlation analy-

sis (SPSS 13.0)

The Kyphotic The restoration

angle rate of anterior
difference  vertebral height
The Kyphotic Pearson coefficient 1.000 0.773
angle p-value . 0.044
difference n 46 46
The restoration  Pearson coefficient 0.773 1.000
rate of anterior p-value 0.044 .
vertebral height n 46 46

The Kyphotic The restoration

angle rate of middle
difference  vertebral height
The Kyphotic Pearson coefficient 1.000 0.245
angle p-value . 0.177
difference n 46 46
The restoration  Pearson coefficient 0.245 1.000
rate of middle p-value 0.177 .
vertebral height n 46 46
(Table 3).
(SPSS
13.0, Pearson correlation analysis) (Table 4).
Liebschner ¥
Baroud Y ¢
(pillar effect)’
(endplate) (bulging)
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Fig. 3. 72 year-old female vi-
sited in our hospital because
of back pain after vertebro-
plasty of T12 Without trauma
history. (A) Simple radiograph
and (B) Magnetic Resonance
Image after 6 months since
T12 vertebroplasty in local cli-
nic. The large amount of ce-
ment augmented in midportion
of vertebral body.

. Belkoff 2 FSU

(functional spine unit)
(stiffness)

Liebschner ™V

. Polikeit ¥
(neucleus pulposus)
(deflication) (FSU)

9,11)

. 72 6
12 -

11

(Fig. 3). 20~25% 481
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