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A RS2 T T2 FZ2G AN Ae
A3} b EAALolof| ASHE Apolo o7k zPHo] ojsict
(PY.05). IAZAEZ Hol A7l FAFKAA 67%
(12/18), ot A 43%(12/28)0]AaL, A4 HFA <} T4
SAEE 1ol ASe SN 22%(4/18), FAlA
=36%(10/28)0]19d o, A1 57} Hol A7} FAdokA]
oM 11%(2/18), Al A 21%(6/28)°1 %Atk
AhedA| gadolinium F3%F7F T1 7dzed Aol A= akAd oF
3

Aj o(}:A o‘:}ul—l

A A A elA] 2odF7de] HA] wster 34 A
b F 89%(16/18) A= nldAAd o2, 11%(2/18)
dAxe TR 2GF7}S B4k A FAdM e 2957
o] Ao (28/28) oA HAL, o]F 93%(26/28) ol A= vl
qed 7%(2/28) owf A3t z3Z27Fe ¥lrh(Table
1).

471A el 3tz EAlo] oFA shabZ Az ofAd FA 9 P

f-8-3lthH(Table 2). 1% A% H3F3A shg 9] 2570
o] E-0 oMo A= 63%(20/32)0)% T, °HAdlAl 14%(4/
28)°1ATHPC0.5). HFA e Filo] HF7 o2 BE3F Mok
FAoll iz Aelloll A Bolx] o39k31(0/32), A= 75%

Fig. 1. Acute benign compression fracture in a 53 year
old woman.

A band-like low signal intensity (arrow) is noted in the
superior portion of D7 vertebral body on sagittal
T1l-weighted image.
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(21/28) 0] AeH(PC.001) (Fig. 24). A=e] AP FAell  k31(0/32), FAlA= 57/(16/28) 12eH(P<.001) (Fig.

A 5%(1/32)01 A1, ot e 79%(22/28)01Ack. 3424 2B). 2 g3 m|wbg AS3Fw d¥zx Fde oM 15
33 Afzs] FAPAAL FolAe AdellA Helx] ¢ %, o 14% oSict.

Table 1. Signal Intensity Characteristics of Acute Benign and Malignant Vertebral Compression

Fractures.
Acute benign (n = 18) Malignant (n = 28)
TIWI
Diffuse low SI 3(17%) 24 (86 %)
Band-like low SI 14(77%) 0(0%)
Round or irregular low SI 1(6%) 4(14%)
Isointense to normal vertebra 0(0%) 0( 0%)
FSE T2WI
High SI 12(67%) 12(43%)
Isointense 4(22%) 10(36 %)
Low SI 2(11%) 6 (21 %)
FSGE T1WI
Heterogeneous enhancement 16 (89 %) 26 (93 %)
Homogeneous enhancement 2(11%) 2( 7%)
No enhancement 0( 0%) 0( 0%)
T1WI: Tl-weighted image FSE T2WI : Fast spin-echo T2-weighted image.
FSGE T1WTI : Fat-suppressed gadolinium-enhanced T1-weighted image. SI = Signal intensity.

Table 2. Morphologic Characteristics of Benign and Malignant Vertebral Compression Fractures

Benign (n = 32) Mahgnant( = 28)
Retropulsion 20 (63 %) (14%)
Convex posterior cortex 0( 0%) 21(75%)
Epidural mass 1( 5%) 22(79 %)
Focal paraspinal mass 0(0%) 6(57%)

Fig. 2. Malignant vertebral compression fracture in a 56 year old man.

A. L2 vertebral body demonstrates diffuse hypointensity with posterior con-
vex border (white arrows) on sagittal T1-weighted image.

B. L2 vertebra reveals focal paraspinal mass (large white arrows), epidural
mass (small white arrows) and pedicle involvement on fat-suppressed gadolin-
ium-enhanced axial T1-weighted image.
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Benign versus Malignant Vertebral Compression Fractures :
Distinction with T1-weighted, Fast Spin-Echo T2-weighted, and
Fat-suppressed Gadolinium-enhanced T1-weighted Images'

Young-Heon Yoon, M.D., Won-Hee Jee, M.D., Bae-Young Lee, M.D.,
Si-Young Choi, M.D., Bum-Soo Kim, M.D., Kyu-Ho Choi, M.D.

]Department of Diagnostic Radiology, Catholic University of Korea

enhanced T1-weighted MR images.

epidural mass.

‘ Purpose:To differentiate malignant vertebral compression fractures from benign fractures, as
| seen on spin-echo Tl-weighted, fast spin-echo T2-weighted, and fat-suppressed gadolinium-

J Koregn Radiol Soc 1999;40: 155—159

‘

|
|

|

Materials and Methods: Thirty two benign (18 acute and 14 chronic) and 28 malignant vertebral
collapses were studied in 54 patients aged between 15 and 78 (mean, 51) years. Malignant
compression fractures involved only metastasis. We obtained sagittal and axial fast spin-echo T2-
weighted images, and unenhanced and fat-suppressed gadolinium-enhanced Tl-weighted images,
and analyzed MR signal intensity, enhancement patterns, and morphologic changes including
convex posterior cortex vs retropulsion of a bone fragment, focal vs diffuse paraspinal mass, and

Results: All cases of acute benign and malignant compression fractures showed low signal
| intensity within the vertebral body on Tl-weighted images, and substantial contrast enhancement

malignant cases 14%) was seen.

distinguishing between the two.

Index words: Spine, MR
Spine, fractures
Spine, neoplasms

on fat-suppressed gadolinium-enhanced TI-weighted images. Acute benign and malignant |
compression fractures were distinguished on the basis of three signal intensity characteristics:
hypointense band (acute benign cases 77% ; malignant cases 0%), diffuse low signal intensity(17%
vs 86%) and involvement of pedicle (0% vs 75%). Fast spin-echo T2-weighted images played little
role in distinguishing between the two. Three morphologic changes were suggestive of malignancy :
convex posterior cortex (malignant cases 75% ; benign. 0%), epidural mass (79% vs 5%), and focal
paraspinal mass (57% vs 0%). Retropulsion of a bone fragment (benign cases 63 % ; malignant cases
l 14%) was preferable for benignancy. In addition, thin diffuse paraspinal mass (benign cases 15%;

Conclusion: The morphologic and signal intensity characteristics seen on TIl-weighted images
were useful for distingushing benign and malignant vertebral compression fractures. Fast spin-echo
T2-weighted and fat-suppressed gadolinium-enhanced TI1-weighted images played little role in
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University of Korea # 505 Banpo Dong , Seocho-Ku, Seoul 137-040 Korea
Tel. 82-2-590-1576, Fax. 82-2-599-6771
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