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MR Imaging of Degenerative Lumbar Disc Disease Emphasizing on Signal
Intensity Changes in Vertebral Body

Keiko Toyoda, Masahiro Ida, Yoshitaka Murakami, Junta Harada and Shimpei Tada
Department of Radiology, Jikei University School of Medicine

Research Code No. : 505.9, 509.9

Key Words : Degenerative disc disease, Lumbar spine,
MR imaging

Magnetic resonance imaging was performed in 400 patients with degenerative disc disease. Signal
changes and their sites in the vertebral body were classified and referred to narrowing of the
intervertebral disc space. MR findings were compared with those of plain roentgenograms of the
lumbar spine. Signal changes in the vertebal body were noted in 83 cases (102 vertebral bodies).
Low-intensity abnormality on both T1- and T2-weighted images (WI) was the most common finding,
and was most frequently seen at the end plate and/or the angle. These changes were correlated with
narrowing of the disc space and osteosclerosis on the plain roentgenogram of the lumbar spine. Signal
changes occasionally occurred in the inner region of the vertebal body, and these lesions tended to
show a high-intensity abnormality on T1-WL

We conclude that signal changes in degenerative disc disease are not specific, but are sometimes
difficult to distinguish from the signal changes in other conditions such as spinal tumor or bone
marrow disorder.
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Table 1 Abnormal signal pattern of vertebtal body

Intensit No. of ’ No. of . : No. of
TIWI/TZWI  lesions ~ LIWV/T2WL  jegions  TIWI/T2WI - jegione
L/H 9 H/H 4 I/L 2
L/AL 44 H/L 16 M/L 5
L/M 1 H/I 15
L/1 6
L : Low intensity H : High intensity (n=102)
I :Iso intensity M : Mixed intensity
Table 2 Relationship between signal pattern and site
& Intensity (TIWI/T2WI)
ite
Total L/L L/H-1 H/L H/H-1 Others
Angle and/or 56 27 7 8§ 9 5(M/L 4, L/M 1)
end plate
Schmeorl 15 9 5 0 1
region
Inner 26 6 2 8 8 2(I/L 1, M/L D
region
Diffuse 5 2 1 0 1 1(I/L 1
pattern
102 44 15 16 19 8

BABERSE #$£52E 5125



Bm ETF Mk 1613

Fig. 1 Angle region

A The Tl-weighted image (WI) shows a low-
intensity area at the anterior angle of the vertebral
body at the L4/5 level with markedly narrowed
intervertebral disc space. B: The T2-WI shows a
low-intensity area at the same region. C: The plain
roentgenogram of the lumbar spine shows sclerotic
changes at the L4/5 level with markedly narrowed
intervertebral disc space.
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Fig. 2 Schmorl region
A: The T1-WI shows a well-delineated, low-intensity area at the center of the superior
margin of the L4. B: The T2-WI shows a high-intensity area at the same region.
A B

Fig. 3 Inner region
A The T1-WI shows an ill-defined, high-intensity area at the inner region of the L3 body.
The intervertebral space is maintained. B : The T2-WI shows a low-intensity area at the
same region.
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Fig. 4 End plate region
A The T1-WI shows a low-intensity area at the end plate of the L4, and a
high-intensity area at the end plate of the L5. Marked narrowing of the interverte-
bral spaces at the L4/5 and L5/S1 is noted. B: The T2-WI shows high-intensity

areas in the same region.

a)Angle and/or b)Schmor]l region

JoQop
c)Inner region
o

Fig. 5 Classification of abnormal signal site

d)Diffuse pattern
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Fig. 6 Angle and end plate region

A : The T1-WI reveals a very high-intensity area at
the end plate of the L5 and S1 with narrowed
intervertebral space. Small high-signal intensities
are noted at the anterior angle of the L4 and 1.3. B :
The T2-WI reveals a low-signal at the L5 and S1
with a decreased intensity area of the flattened disc.
An iso-intensity area is noted at the anterior angle
at the L4 and L3. C: The plain roentgenogram of
the lumbar spine shows narrowed intervertebral
space with osteosclerosis of the end plate at the L5/
S1. Small spur formation is noted at the anterior
portion of the L4 and L.3.
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Fig. 7 Diffuse pattern areas
A : The T1-WI shows amorphaous low-intensity areas in the L5 and S1. The L4/
L5 intervertebral space are slightly narrowed. B : The T2-WI showes iso-intensity
areas in the same region.

Table 3 Relationship between intervertebral
space and signal changes in vertebral body (n=

Table 4 Correlation between abnormal intensity
to sclerotic change and/or spur formation on

102) plain radiographs
. Intensity (T1WI/T2WI) S Intensity (T1WI/T2WI)
ite ite
L/L L/H-1 H/L H/H-1 Others L/l. L/H-1 H/L H/H-T Others

Angle and/or 19/27 2/7 4/8 1/9 4/5 Angle and/or 19/21 3/3 2/5 0/3 2/3

end plate end plate
Schmorl 0/9 0/s 0/0 0/1 Schmorl 0/4 0/3 1/1 0/2

region region
Inner 0/6 1/2 0/8 0/8 0/2 Inner_ 1/4 1/2 0/7 0/1

region region
Diffuse 0/2 0/1 0/0 0/1 0/1 Diffuse 0/1 1/1

pattern pattern

Cases of marked narrowed intervertebral spaces/Cases
of signal changes in vertebral body
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Cases of sclerotic change or spur formation on plain
film/Cases of signal changes in vertebral body
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