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MR of Vertebral Compression Fracture: Acute and Chronic Trauma versus Metastasis
- Emphasis on the signal intensity and enhancement -

Joong Mo Ahn, M.D., Heung Sik Kang, M.D., Chu-Wan Kim, M.D., Se II Suk, M.D.**

Department of Radiology, Seoul National University College of Medicine

Magnetic resonance (MR) imaging was performed in 41 patients with compression fracture of the spine.
MR images of 14 patients with acute spinal trauma (within recent 1 month), eight patients with chronic trauma
(over 1 month), and 19 patients with malignant cause without history of trauma were analyzed, retrospectively.
Low signal intencities on T1-weighted images and high signal intensities on T2-weighted images were noted in
86% (12/14) of patients with acute trauma. Iso-signal intensities on all pulse sequences were noted in 50% (4/
8) of patients with chronic trauma. Low signal intensities on T1-weighted images and high signal intensities on
T2-weighted images were noted in 100% (19/19) of patients with metastatic compression fracture. Contrast
enhancement was observed in all the cases of acute trauma (4/4) and metastases (18/18), whereas only 20% (1
/5) of chronic trauma showed enhancement. Fragmentation was seen in 35% (5/14) of patients with acute
trauma, in 25% (2/8) with chronic trauma, and not seen in the patients with metastasis.

In conclusion, acute traumatic compression fracture can not be differentiated from malignant cause by MR
signal intensity or contrast enhancement, but chronic compression fracture can be distinguished from
metasasis. Fragmentation may suggest traumatic compression fracture. So, MRI could be a useful method in

differentiating the benign compression fractures from the pathologic ones caused by malignancy.
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Fig. 1. a. Sagittal TI1-weighted
| (TR/TE: 450/30) image of a 25-
| year-old female obtained 3 weeks
| after injury shows flattened T12
verterbal body with low signal in-
| tensity compared with adjacent
i normal vertebral bodies (arrows).
b. Sagittal T2-weighted (TR/TE:
2500/90) image of the same pa-
tients reveals increased bone mar-
. row signal intensity of T12 body
(arrows).
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Fig. 2. a. Sagittal TI1-weighted
(TR/TE: 500/30) image of a 45-
year-old female obtained 3 months
after injury shows decreased
height of L1 vertebral body with
low signal intensity at the upper
portion (arrows).

b. Sagittal T2-weighted (TR/TE:
2500/90) image of the same pa-
tient shows low signal intensity at
the upper portion of L2 vertebral
body, also (arrows). Note: Internal
linear high signal intensities of the
marrow on Tl-and T2-weighted
image suggest fatty degeneration/

Fig. 3. a. Sagittal TI1-weighted
(TR/TE: 500/30) image of a 61-
year-old female obtained 1 year
after injury shows flattened TI12
vertebral body with iso-signal in-
tensity compared with adjacent
normal vertebral bodies (arrow).

b. Sagittal T2-weighted (TR/TE:
20 00/60) image of the same pa-
tients shows iso-signal intensity of
T12 vertebral body, also (arrow).
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Table 1. Signal Intensity Characteristics of Compres-
sion Fracture of Vertebral Bodies
No. of patients (%)

Causes of Compression Fracture

Acute Chronic

TIWI T2WI injuries injuries Metastases
Low Low 0/14( 0) 2/8(25) 0/19( 0)
Low Iso 2/14(14) 0/8( 0) 0/19( 0)
Low High 12/14(86) 2/8(25) 19/19(100)
Iso Iso 0/14( 0) 4/8(50) 0/19( 0)

TIWI: T1-weighted image

T2WI: T2-weighted image

Low : low signal intensity compared with adjacent
normal marrow in the same patient

Iso : iso-signal intensity compared with adjacent
normal marrow in the same patient

High : high signal intensity compared with adjacent
normal marrow in the same patient

Table 2. The Presence of Enhancement and Frag-
mentation

Causes of the Compression Fracture

Findings Acute Chronic  Metastases
Enhancement 4/ 4(100) 1/5(20) 18/18(100)
Fragmentation 5/14( 35) 2/8(25) 0/19( 0)

Acute: Acute trauma (within recent 1 month)
Chronic: Chronic trauma (over 1 month)
Note: Numbers are the number of the patients (%).
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Fig. 4. a. Sagittal TI1-weighted
(TR/TE: 500/30) image of a 47-
¢/ year-old man with lung cancer
shows decreased height of L1 ver-
tebral body with focal low signal
intensity (arrow).

b. Sagittal T2-weighted (TR/TE:
2500/80) image of the same pa-
| tient reveals focal high signal in-
tensity of L1 vertebral body
(arrow).
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Fig. 5. a. Sagittal T1-weighted (TR/TE: 500/30) image of a 22-year-old female obtained 3 days after fall
down injury shows decreased height of T12 vertebral body with focal low signal intensity and bony fragments
(arrow).

b. Sagittal T2-weighted (TR/TE: 2500/80) image shows increased marrow signal intensity (arrow). Note: In-
traspinal hogh signal intensities on T1-and T2-weighted image suggest hemorrhage.

c. Contrast-enhanced sagittal image of the same patient demonstrates enhanced T12 vertebral body (arrow).

Fig. 6. a. Sagittal TI1-weighted
(TR/TE: 459/30) image of 60-
year-old woman with breast cancer
shows compression fracture and
focal low signal intensity of the
T10 vertebral body (arrows).

b. Contrast-enhanced sagittal
image of the same patient demon-
strates dense enhancement of the
peripheral portion of the T10 ver-
tebral body (arrows).




[e)
of &&c] A Rt ont, g o4l
)]

dol g, A 3l o
I BRI B AFAE 2413 Fute] Mol 1
HoME g Az glolon, B3-8e Jie el
AlAbshe axzdolet Azbenh

A8H o=, 4 AT Hold Wl ot kA
2 MRIAIA, o] TIZZxIAE ANE 7
EE, T2ZAz34 e 143 ZFEE HolH, U4
ol A A Ao thEHQ AT FEe AT L
Aol Aaglel 9 A4 HFA 9 v]3t AT Fxol
o}, S F4 94T Holy e BE 294 T4l
w0} Zhgo] oz 91, RaFHo] glod, it 9%
et E g AR, wEbA], MRIS A3 B=e} 294
S KR B4 AT Hold HEE EE =
oy, A g olg dslede B30 B A
o2 AtgEn

21 d

1. Baker LL, Goodman SB, Perkash I, Lane B,
Enzmann DR. Benign versus pathologic com-
pression fractures of verterbral bodies: assess-
ment with conventional spin-echo, ehemical-
shift, and STIR MR imaging. Radiology 1990;
174:495-502

2. Vogler JB, Murphy WA. Bone marrow imaging.

— 1038 —

10.

Radiology 1988; 168:679-693

. Ricci G, Cova M, Kang YS et al. Normal age-re-

lated pattern of cellular and fatty bone marrow
distribution in axial skeleton: MR imaging study.
Radiology 1990; 177:83-88

. Dooms GC, Fisher MR, Hricak H, Richardson

M, Crooks LE, Genant HK. Bone marrow imag-
ing: magnetic resonance studies related to age
and sex. Radiology 1985; 155:429-432

Yuh WTC, Zachar CK, Barloon TJ, Sato Y,
Sickels W], Hawes DR, Vertebral compression
fractures: distinction between benign and malig-
nant causes with MR imaging. Radiology 1989;
172:215-218

Sugimura K, Yamasaki K, Kitagaki H, Tanaka Y,
Kono M. Bone marrow disease of the spine:
differentiation with T1 and T2 relaxation times
in MR imaging. Radiology 1987; 165:541-544

. Daffner RH, Lupetin AR, Dash N, Deeb ZL,

Sefczek R], Schapiro RL. MRI in the detection
of malignant infiltration of bone marrow. AJR
1986; 146:353-358

74, A9, 48, dAE A3 Q
A7 3P FHAT B R4
1992 ; 28 © 429—434

Naul LG, Peet GJ, Maupin WB. Avascular necro-
sis of the vertebral body: MR imaging. Radiology
1989; 172:19-222

Sartoris DJ, Clopton P, Bemcek A, Dowd C,
Resnick D. Vertebral-body collapse in focal and
diffuse disease: patterns of pathologic process.
Radiology 1986; 160:479-483

1

iz
i

e n:f_’,
R

o o





