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Magnetic Resonance Imaging of Lumbar Spine
—Comparison of Multiple Spin Echo and Low Flip Angle Gradient Echo Imaging—

Takamichi Murakami, Norihiko Fujita, Koushi Harada and Takahiro Kozuka
Department of Radiology, Osaka University Medical $School

Research Code No. : 503.9

Key Words : MRI, Lumbar spine, Disk herniation,
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Sixteen patients including 13 cases with disk herniation and 3 cases with spondylosis of lumbar
spine were examined on a resistive MRI system operating at 0.1 T,

All lesions were studied with both multiple spin echo (MSE) and low flip angle gradient echo (LF)
techniques to evaluate which technique is more effective in detecting the disk degeneration and the
indentation on subarachnoid space.

MSE images were obtained with repetition time (TR) of 1100~-1500 ms or cardiac gating, an echo
time (TE) of 30, 60, 90, 120, 150, and 180 ms symmetrical 6 echoes, and total acquisition time of more
than 281 sec. LF images were obtained with TR of 500, 250, and 100 ms, TE of 18 ms, a flip angle of 30
degree, and total acquisition time of 128 sec.

Eleven lesions of spinal disk degeneration and 12 of indentation on subarachnoid space were
detected with LF. On the other hand, 26 lesions of spinal disk degeneration and 38 of indentation on
subarachnoid space were detected with MSE. Although the parameters of LF employed in this study
were relatively effective to emphasize T2*-based contrast, the ability of LF in detection of spinal dlS]{
degeneration and indentation on subarachnoid space is less than that of MSE.

Signal contrast to noise ratios for normal disk and degenerative disk, epidural-fat and disk
herniated material, CSF and disk herniated material, and epidural-fat and CSF were less than 4 with
LF, but more than 4 with MSE.

This difference of contrast to noise ratio between MSE and LF was one of the main causes of the
difference of the detection rate of spinal disk degeneration and indentation on subarachnoid space.
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Table 1 Equation-1

a) NEX'2 | SICA)-SI(B) |

b) C/N= | SI(A)-SI(B) | /NOI

c) SI= N(H_)(1._e-TmTi)(e—Tm‘1‘2)
SIN&;(I_e-TmTI)

= NYo-TEMze 2272 M- = 4
d) SI N(H‘Je 1—e~TRITICOSH

SI(A) ; Intensity of A
SI(B) ; Intensity of B

NEX : number of excitation
NOI ; back ground noise
N(H) ; spin density

g ; flip angle

65% 5% 85y

; i el

Fig. 1 Signal difference map for normal disk and
degenerative disk as a function of TR (20—1,000
ms along the horizontal axis) and 8 (0°~90" along
the vertical axis). Signal difference value with
the parameters employed in this study(e) are
between 75% and 85% of the maximum.

THELE., ¥ LLFoXo LTk T2*=T2&
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110ms Tdh - o, BHHERTO 7 = + v EEOH
SHE R IEEHERIAR D 75% T2 b, T1EA270ms,
T2{EH50ms TH » 7z, L EOfEX HT, §iafio
FETER L2y 5 &2 b~y 7 (Fig. 1)
L, SEIHEA«DH VI LFD5 2 -2 (TR=
100, 250, 500ms, FA=30°, TE=18ms) T i}
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Table 2 The ability of detection of degenerative
disk and indentation on subarachnoid space.
—Comparison of MSE and LF—

LF
Total MSE(N=16)
TR100 250 500
SAS 11 11 11 11 26
DISK  5(11) 6(12) 6012 6(12) 38

SAS: Indentation on subarachnoid space, DISK : Disk

herniation

(") . Number including degenerative disks which
could be found merphologically

AIEHHERIN & BEERERIR & D2 v b 7 A MR
Kav b5 AbDBERHHHBDEE & T
fo, #EoTABFhCH G T,* @0 LF o4 5
A — 2%, TE=18ms Iz ¥\ TILLBHYA & el
ThHbHEELBII,
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U2 EETREEBERRT R0 HAED 8

FBADIGEFIC I\ T, 7 € FEESFTR
BEpd: & 22 L 7o BBz vk, MSE T264 71, LF T
AFTTH -7, —7, HEEROZEMRT REHE &
W LISz :, MSE 384T, LF CIX#ERIH
DEFSOETOLTEE LA & &k, TR=100ms
=5 #Fr, TR=250, 500ms T 6 #FiTH -7,
TRER T BAVIC X - TEEME & B C & ToR AR L
iz 5 &, TR=100ms 114 A, TR=250, 500
ms TI2HFT & T oo dh, BBz LR IREEH
ORHEEIXMSE & LF (O TRR D Z 05
M te(Table 2), MSE T HEMEIH 0 Z ik 534 RE
OHRTHBEEDETLLTHLMCRDLNS
#, LF CRE5oE T 1 ckyv (Fig. 2).

3. MSE ¥ LF &3 % C/N D&

MSE @ TE=120ms T (% epidural-fat & CSF
OT2av FFAMH2onT, Fhav viEEHS
&5 TE=30ms Ti%, THEDE\ CSF 1%
REEBSTHY, AEVvEEOEGHERERRHE
biEFE DIz C/N MEL t-TWw5, LAL,
MSE i3 A v v EEE{EH» S T2HAE SR £ ©F
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Fiea v b 52 P28 HATWS (Table 3). —
7, HeEedy TR o EE % %13 %5 TR=100ms ©
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LF Tk, THEOZK LB v FFAMNTY H—
HMC/NPALEERBBE L H o1, THED
WEB LI, T2*HA L hEFH IR 5 TR=250
ms, 500ms D& TL C/N (MEMETH - 7o, ik
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(Table 3).

4. MSE & LF 0 TE OZ -4 5 EEHERIR
& MR Intensity Curve
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Fig. 2 MR images of lumber spine LF, a) TR= LFERPERDAE v = a —~KDWEA T £ —
100ms, b) TR=250ms, c¢) TR=500ms, MSE, 2THBTR, TERCIZTFAMNAS £ —2 &
TR=gated, d) TE:3UD’IS, e) TEZSO][‘HS, f) L'CJ]I]:bo'C < 35. LF 'Cf"f‘i, FA BIUOTE flﬁ
TE=90ms, g) TE=120ms, h) TE=150ms. 5 . )
echoes, Thining of L4/5 disk was seen with both ftEesziicso T, B TR(TR<TD ik
LF and MSE. Decreased signal of L3/4, L4/5, L5/ WT b, TIHBEG s X O T2HBSLE S (LT
S1 disk were shown with MSE, but not obviously T2*RAER) 2#18E& T2 = & 0T Z DD - oy

with LE. 2RI > T, CSF2BES LT L

Table 3 Contrast to noise ratio. —Comparison of MSE and LF—

LF MSE(N=6)
TR100 250 500  TE30 60 90 120 150 180
1) ND/DD 3.2 3.3 3.0 5.6 8.7 7.9 9.0 6.5 6.2
2) EF/HE 4.4 2.6 2.6 8.2 9.6 8.7 8.0 6.8 4.7
3) CSF/HE 2.8 0.9 2.3 3.1 5.1 6.5 6.8 7.7 6.8

4) EF/CSF 6.0 2.0 1.0 5.7 4.4 3.8 2.1 2.9 2.9
ND; normal disk, DD ; degenerative disk, EF ;epidural-fat, HE ; disk herniated material
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Fig. 3 Intensity curve of normal disk and degener-
ative disk
a) MSE TR=1,500ms Intensity curve of normal
disk, b) MSE TR=1,500 degenerative disk, c)
LF TR=500 normal disk, d) LF TR=500 degen-
erative disk, e) LF TR=100 normal disk, {) LF
TR=100 degenerative disk. Normal disk : (solid
line), Degenerative disk : (dashed line). Signal
difference value between normal and degenera-
tive disk is smaller with LF than with MSE.
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