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3(20/27)2 X<l <7} ”L‘;’JUF 58 & W3] I35 34 T HA 9
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T}3 %3 Aoltel 13k a2 A 7ol B8-S A5} sleh

S 004 1 000] P AR SR ALA o] sl Al A 9] alel W ) 02 Y
3 9l0] 18 AAE S A Bahe) A of o] ol §5oIgkek(1-10).
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sh57 o] Fhej 3} %] chub AL 75} AL = 3749, & 5298 Ao 2 slolnh o] F FvhaFel 93 A
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& Telell A F5, 159ol|A] L Foll Aut A3kl AL 1|l A o}
wAgolgich. Aolgtel 93t oFA gt FAE Geflol| A F-F, 11
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A4S 7h8317] 913 MRI A7 2 2= Tl 73z3 Ak T2 7}
2o Aol A QAR A4 Ao T4e) et 24 43
T AZAEE vwste] AR, FASHE, TS
E8 kg a, ot A% FY *117‘£91 W3l Az
A wslel BF wslz FPslgc) §F WEE B A
A3 A Fe wA 25 719 73’7417} +HIHA B

rlo

A5 EAstden, st 2HE A3 1f4(endplate)
A Rofol mpe} ofobx] ®oke] 2 (concave), #7] Eof
%7 (angling), B34 (flat) 22 FE3lsich. 28] ’ﬂ?r
4 A 7o A3 79 3 g4 /75 BXskack

AA 3t A5kt

0

o 2
o}m o I md ot o afn o al o

T
o

2] A& chisquare testS o]-&

2 =
MRIo| A Al 57w Tohaze| o3k oF4l qhul 24 234

TE:16/E+
4:0thk/0. Ospy

:MRIE 0|18 SCISS1 HMOI2L0 Q5 MFUBI=Z 0| 24E

F T1 7z A AA 575, T2 7Bzd A elA 257}
EZ M4l o7} 14|, Heo|tel] 2 2 *é shah =4 294
;?Tl%i%ﬁﬂkiﬂﬂiﬂiﬂm*%
T2 Hal o7} 274 2 u] Eo] = o]} T1 7}
Foll 23t oA st 24 A¢ 5 ¥ tz.ﬁaf@@S
of|, 2¢f]o| 4] ®.gt}(Table 1).

shi 24" A3 F9Y A5 Ws Aee Tl 7=
FArA A AR T E, T2 73ZFA oA AT 72 Hel o
2 A ste] FA3IAdl SohSel o3 oA it 24 14
o F FHE W3lr} 134), A4 H3lr} 1d] of 22, Ho|gte] 23t
obd sht AL 2704] % AA W37} 20, F2 W) 74
st mebA Frhagel o3k kA bt AL FE wish A
olgtell 2J3t 44 %} ah ZAL A Warl e o Vel
oH(Fig. 1, 4).

Fohagol o7k ok st F
oA BF A Fete] A B
g oby qut ZAL HEWSEE Hol 795 SdleA HA

Table 1. The Signal Characteristics of Bone Marrow
within Collapsed Vertebral Body

TIWI T2*WI  Osteoporosis(n=23) Metastasis(n=29)
Low High 14 27
Low Iso 1 0
Low Low 1 2
Iso Iso 5 0
High Low 1 0
High Iso 1 0

TIWI: Tl-weighted image
Low : low signal intensity
High : high signal intensity

T2*WI: T2*-weighted image
Iso : iso signal intensity

Fig. 1. Osteoporotic vertebral com-
pression fractures.

Sagittal Tl-weighted image shows
compression fractures in L-3 and
L-4 bodies with incomplete replace-
ment of low signal intensity and
smooth-marginated concave endplat-
es, and in L-1 body with normal
high signal intensity.

Fig. 2. Metastatic vertebral com-
pression fracture.

Sagittal TIl-weighted image shows
compression fracture in L-2 body
with complete replacement of low
signal  intensity, wedge-shaped
endplate, and soft tissue mass in
spinal canal.
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ool AAZL ek B D 2ol LR B
s]o] olskel <18 oMy bt TR AASL BEHY o7k @

gt} (Table 2), (Fig. 3).

shet AR 23] FHe] RoFs B Frhygel ok o
A et 24 234 5 8. (concave)E B3l 797} 204 = 7}
4 @9k el 2+ (angling) & Mol 934 (flat) s}
7“ ol A= oL 3} °ﬂ£ oﬂioh—,} z-]o]OLo]] _,]6]— okA] oluk —’-"—zé
29°°ﬂ T 489S Bl A7 13412 78 uoker e &

21 A= 1249191 22 A sHA] 2el -+ 499 oH(Fig. 2).

ot ok oA ghat FA 294 F 3o Tk F4 A
W2 21dlo| A oo, A 9] F3] FA-L 16404 A=
Qo Frhgsol 23t oA bt FAL Aol A g A= ¢l
itk (Table 3).

n &
MRIA Al57twe] Wahe Fohasol o8 34 sht 2

Table 2. The Degree of Bone Marrow Replacement and
Sharpness of Margin of Bone Marrow

A3}t do|qhel 27 oA bt FAHo] T1 % T2* 74x3 el A
R 22 A 9 3A37EE Hof v Ee]F o]t &
Foll 27 o bt FAe A= Tl Azl 5 22
As7ez B 4 3lk(3, 5, 7, 8, 11). A A= dldAx
tha5ol 213k ok o Aolgtel] 27t oA shyt 2 A F-E
ol T1 % T2 BzGAel A 242k 4 3 TASAEE Belo
o Frhpel o3 b shat FAAARE T1 Az geA
3 IA BTS2} 5] 9 20 2 Bk gk FohEgel o
¢ A S 2AL o) AT IHY o)A Ak A4
TS ASAER Wsksb] Altela 1 F 25 ) A 42
27k Qs T1 324l TSRS HATk(s).

AASE 2327} T1a T2 7723 AL Ak 58 T1 3}
T2* 724X Fohg5ol A% ot 242 449 A5
AA B e FH7F Wolr MR wlwslr|7) Brbsste] &
A7l A Al9dstsdct. ey 2 (12, 13)2 SoheEst Aol
oFell 213 A3 it 34 BFAA 2edZ7d0] o] el £
$% a4 geinkx ek

Me nl kool

°lﬂ 1

Table 3. Comparison of MRI Findings between

Osteporosis and Metastatic Compression Fractures

Osteoporosis Metastasis p-value

Bone marrow replacement®  (n=14) (n=27)  (0.001
Complete 1 20
Incomplete 13 {4

Margin of Marrow ** (n=13) (n=17)  (0.001
Sharp 13 2
Ill-defined 0 5

*;In degree of bone marrow replacement, the patients in
whom the compressed vertebrae showed low signal in-
tensity on Tl-weighted image and high signal intensity
on T2*-weighted image were included.
*%;In sharpness of margin of bone marrow, the cases of
incomplete replacement were included.

Osteoporosis Metastasis p-value

(n=23) (n=29)
Morphology of endplate (0.01
Concave 20 12
Flat 0 4
Angling 3 13
Posterior element involvement {0.001
Presence 0 21
Absence 23 8
Paraspinal mass formation {0.001
Presence 0 16
Absence 23 13

Fig. 3. Metastatic vertebral com-
pression fracture.

Axial and sagittal TIl-weighted
images A, B show focal low signal
intensity with ill-defined margin in
the vertebral body(arrow).
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Fig. 4. Osteoporotic vertebral com-
pression fractures.

A. Initial MRI. Sagittal T1-weighted
image shows compressed vertebral
bodies of T-4, T-8, and T-9 with
low signal intensity.

B. Follow-up MRI after 2.5 months.
There are nearly total normal signal
intensity of T4 and T9 bodies and
partial normal signal intensity of T8
body on sagittal T1l-weighted im-
age.
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Differentiation between Osteoporotic and Metastatic Vertebral
Compression Fractures by MRI'

Ki Ho Seong, M.D., Woo Mok Byun, M.D., Jae Kyo Lee, M.D., Kyung Jin Suh, M.D.2
Jae Ho Cho, M.D., Kil Ho Cho, M.D., Mi Soo Hwang, M.D., Bok Hwan Park, M.D.

IDepartment of Diagnostic Radiology, College of Medicine, Yeungnam University
i ZDepartment of Diagnostic Radiology, College of Medicine, Kyungpook National University

Purpose: To evaluate the MRI findings helpful in differentiating between osteoporosis and meta-
| static vertebral compression fracture.
w Materials and Methods:This study involved 52 patients with nontraumatic vertebral com-
‘ pression fracture; 23 had osteoporosis and 29, metastatic diseases. We retrospectively analyzed sig-
nal abnormality and the extent to which bone marrow was seen within the involved vertebral
body, sharpness of margin of abnormal signal intensity, morphological characteristics of the ver-
tebral endplate, and the presence or absence of posterior element involvement and paraspinal mass,
as seen on T1- and T2*weighted MR images.

For statistical analysis, the chi-square test was used.

Results:In 14 of 23 patients (61%) with osteoporotic benign compression, and 27 of 29 (93%)
with metastatic compression fracture, the bone marrow of the compressed vertebral body showed
both low signal intensity on T1-weighted image and high signal intensity on T2-weighted image.

In 13 of 14 osteoporotic compression fractures, the extent of abnornal bone marrow signal was
incomplete, but in 20 of 27 metastatic compression fractures, this was complete. In all 13 cases of
osteoporosis, incomplete abnormal signal showed a sharp margin, whereas in five of seven meta-
static compression fractures, this margin was ill-defined. Morphologically, the endplate was concave
in 20 of 23 osteoporosis cases(87%), but was angled in 13 of 29 metastatic compression fractures (45
%). Only the latter showed vertebral posterior element involvement (21/29) and paraspinal mass
(16/29).

Conclusion: The extent of signal abnormality, margin of compressed bone marrow, morphologic
characteristics of the endplate, and the presence or absence of posterior element involvement and
paraspinal mass on T1- and T2*-weighted MR images, as described above, may be helpful in
differentiating between benign osteoporotic and malignant metastatic compression fractures.
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Spine, mineralization
Spine, secondary neoplasms
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