HIRRWT IS & 2 MRl oD Rl 7 g 4%

B HE M AY, W B, ZTEMmt, +AHEHE
T RIRRR SR R AR
section &) 2 X 2 MR HEAE 2,
H G I 1990 £ 4 A5 5 A £ T MRI JBEHEMRE 21T

EVEEE, MRV =T FIC X B bET
REDEE, HRAEDZHNICIE, XEITas I,
X # CTY, MRI? 8w 55,

MRI CBWTiL, FEEAROKBEREESC
ENHBET, FIWWRRWTB L UHENTETE »ME
a5, ERORIRERTHTE GRS S < o BT
AEOEHEOBMIITIRETH 23, MRERS S
FERENZ ¥ - TR L 2 /T 2 O 3REET
Hot:. KX TIE MR EfE, BEEAR»
SHD XD IWEESHIE S B MER (nerve
sleeve) EFERZ & T 5,

FEER A (AR O SMBIRT T AN EAT S % O
T, MREHOETICH - 2B L% RRB L U
WD SEI B 1201213, ZEDA S A A
DB B, B I2» LRI AN ER L
7 BITABBTITE % 30 i 2 i sh O R&R 215 2
ZEBTENL, LVFLWEBENTTREIC RS,
Z 2 CHIEEWT 1 A T 4 A B iR SR 2 5
&3 2 HEORE 21T - 7z,

MR & &

L6 L, OB EA T RiZEWETE (cor-
onal sections parallel to L, to Ls, BAT L,-L,

ol I1E 5 T2mDBEM 31 A, w21 A
DFF52 AN (F¥) 4431158 1K) /e LR
7z. L,-L, section Z W /=HERIHR~Vv=7D 3
EFIE2ERL 72,

FREREENC B 1T % HAIAY 72 pulse sequence &
LT, AE>»xa—% (SE) 9, 74—V FRx
a— (FE) &9903% %, T, SE % & FE
W X BHEEROLE R 5 BT SE, FE ik
W& & B EBPEZIEREEE 3 I TITR o703,
SENE < b TRENNERER (CSF), s,
HRREi R EEES L L T TE2 FEEZ2HY
7z,

EfRT—5 —INEX, B\AIZ localizing D H
I C T,5%34 sagittal Hiffk%® &V, DX FE &%
& D RIRETHTE SR 2 8RR L7z, U &FNT Ly,
£ Ls/S, ECORMEBIROPREZHEYID, HiE
e EEGHEIITE T, 55 R 74 AtEWKE
BEFHRL 7o, BEHHEOMEE 2& 1L ~LIZBW»
THHEECEEICT 20NENDHY, 1AT4 A
ORI 2 E»  TE 70 R/IMED R L
Kl (TR) 2R,

B®BIZ, 3 F721E4 AT 4 A O multi slice,
Fr v 7 3mT L,-L, section Iz X 2 HiZEK DI
BEfTv, 4mtED, HEREKRL, 4516 27
X8 AT A4 REIRERL 72, ZWiBHRE O pulse

F—7—F

MR studies, coronal section, longitudinal image, lumbar nerve sleeve
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Table 1. Typical pulse sequence for image acquistion

T, sagittal FE sagittal FE axial FE coronal

TR/TE (msec) 250/25 340/30 60/20 150-190/20
FA () - 30 30 30
FOV (cm) 30 30 20 25
NEX 6 8 16 8
matrix 128 X256 128 X256 96 X128 128 X160
thickness (mm) 5 3 7 5

no slie 5 5 1 3-4
slice ingerval (mm) 6 4 - 8

TR =repetition time, FA={lip angle, FOV =fiels of view

NEX=number of excitations, FE axial images are taken parallel
to the intervertebral space at each level from L,,, to Ls/S,. FE
coronal images are taken twice with resulting images having 1 mm

overlap with each other.

Fig. 1. Typical coronal images of the nerve
sleeves in a 43 year-old-male. Coronal
images taken using the gradient field echo
(FE) technique (1a) and the spin echo (SE)
T,-weighted images (TR/TE=320/20)
(1b) are presented. Nerve sleeves are de-
picted positively on FE images (la, arrow
head), whereas they are negative surroud-
ed by high intensity fat tissues (1b, arrow
head). L; nerve sleeves are barely ap-
preciated on SE image. Figure on the left is
an image ventral to the image on the right.

19914F 4 A25H% % 19914 6 A 5 HekET
BIRIGERSE T444 PG E2-2 Tz MIBEEREHRRL BT &F)
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HIAEIT I & % IEEE ARl oD SR AT R

sequence % Table 1 2Tz, F2—=713,
L5 Ly CHEREFE 2RI =03 2HNCTITY,
DIREIZERE LTz, MRERSRE A2 &,
BEOTIC 15 mOE & DZAFD/ Sy FEANUK
‘L.

L,-L; section DEHEIRER D> HD 1 X T4
A b, SHBoOMEMEEGRESEI HHINT
WRHER R, MHEEEH LU, 156X30cm
DET surface coil vy, AL MRI &
1% 0.5 T #EE RESONA (BEM X 7 4 A veh)
TH5.

& ES

F—E# o FE ¥%ic & 5 EERT4ER MR &%
%, Fig. lalz, SE#%IC & 3 T E G %
Fig. 1b ic#giF 7-.

oW B

L,-L; section Ei1Z, #EESGRIAFH &
NTWIHEEZ, Livs L TH100% (52/
52), Lsix52% (27/52) Th oz,

E 4l
fiERI 1 (Fig. 2) 21, EHE TBIE.

Lys OFEENZA~AIV=THRBIBD 511, < bETHE
LR ORRE EEHEL TBY (KA, &
L OfEmidER L Tz (REH), KEFICE
WTIEFMIEAIT L Tz,

fEFl 2 (Fig.3) 41 5B, FFEHE, T
B, PEEDEESZEE S o V=T, #
Wl ERR (3 a, KEE) TR L, SHECLEE
iz, &R (3 b, K TIXFESBOBEED
BEEENED SNz, BigER (3 ¢, KH)
TRERFST DNV TS, et & FHEkE
Hix- TRD STz, FMIEEEIYIE TT2w,
Lysic T LAERE Tic, GEMEELEET %
NVEZTHERD, BT RIT o .

FEFI3 (Fig. 4) 52 &%, FIRLB MR,
BT X ORI MR 8 (4 a, 4 b) THEE
DEE RS e~ V=T N, Ls/S,EHEDE
EANCEED &z, MRI FigERT I, BHEREE
& D Lol ERsMEIE T ic 8 2 55
EOANNVZTHBED sz (4 ¢, KHH)., F
ik Ls/S OB RIEFR X DYIBEL, 7 LARIR
BET~Vv=7 20 72, BIZER U EEHE
BeEEL T,

z =

FEMETRR O RIZERTITE 2 2 8ITh > T3
HW7I2Z, Li-L; sectionic &V, Linxs LD

Fig. 2. Coronal images of disk
herniation in a 21 year-old-female.
High signal herniated mass
(arrow) and left nerve swelling
(arrow head) are depicted.
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PR EIERD 1 X 74 X LIt e h 3854
DENZ &%, RERIICHIZ LN TE, =
DFERE vl RiGRE e &, BRICHEENC
DWTHRES L Tz,

SE #&x a7z TSR ERY BT, Mk
il B DRERSAERR DS B & 72 D, iR Z D b
OBEH L% (Fig. 1 b) OT, FHERFEA
ZHEFAAEB A DR &R ORAIEER & L Tgkd
LENRP L, Fig. 1icRons X3z, FE
WZBWTIE, < BT E & w3 FAE AR &
DLEGEEOEMERE L CHBCH EHENT
Wiz, SE k& FE B0 BARR 72 R IZ S ERFIC
blzo TTR > TikWwiswds, EEROZH
KBWTRFEERLVEFITHL LEZ oni:
DT, SEEFFEEZHA L., $ix#Es
pulse sequence (Tablel) IZZNFHOHEFREI
IVBRLZIEVEZOSNDIDT, FERICED
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Fig. 3. Images of L, disk hernia-
tion in a 41 year-old-male. Right
side herniation is distorting the
subarachnoid space (axial section.
3a and sagittal section 3b). On a
coronal section, the herniated
mass has a higher signal intensity
than adjacent structures (3c.
arrow head) and is seen to overlap
the right L, nerve sleeve. Com-
pression of right L, nerve sleeve
was confirmed at surgery.

%8 7% pulse sequence & ks 2 LB 2 L E
Zehiz,
—MRICIIIFEIE Lsic% < Ao, Lsiao
REHROFEHICE S 2 B I-RTEENNES &
LIENEZENSD, LLEDs, ZORHE
<, Lino LOMRMOFH M S Ic 25,
7z Li-LsF OB HEEARE % HiH8 I #1247
2R, BFHHEAE OWEROEE £
Ol b Rz s 5, LEiconwTIid 1 X
T4 X R a iz { Td, L,-L, section %
6 /X8 ATA AJET 2DT, ZDOETE
B 2 &S SO RO OBWIC 132
LEzhwEeEzZonl,

L,-L; section iz £ b, fERI1 (Fig.2) 2B\
TAINV=T I3 Lys DM CRIE 5 ORI R 5
LTI TWS, EEIEFRIIRL Tw



HTRENTIC & 2 IEEAEmRE T O S FE (5

Fig. 4. Axial, sagittal, and coronal
images of Ls/S, disk herniation in
a 52 year-old-female. Axial (4a)

and sagittal (4b) images depict a
mass compressing the dura. A
large mass with high signal inten-
sity is shown to bulge over the left
L; nerve sleeve on a coronal sec-
tion (4c). Herniated disk was ob-
served ventral to the left L; nerve

sleeve at surgery.

2b00, Fig. 1 a DIEEFITR S % HERK
LRI G EET DT, HIENOADS
INENVETHRERKT S Z LIIEREMESD.
DX SNV = T DRI £ B U S I FF
T BEE%, BHNORESIECEE, #i%E
T RTINS & O ARETITE R DR & L
THWHNBZRETHD EEZ T,

254 ABERETILICXY, S/NBPHEX
na bz, BRI ELNDHS, #EEHHLSH
72812 partial volume effect 12 & % ffE#h & &
FRAHGS & OS2 > P I A NRMET T 5, %
72 IEEG &~V =7 ER (Fig. la, Fig. 2) R
5NB LD, ~IV=T B EEREREAN O CSF
ERBDT, AT7AAERDE D EVLDIFE
L ewn, B2 OMERICBWTIE, 5mEDA
FART, AV NTAL, EESERELE b ICH
G2 ERSEEZ 5N, S5mEERWT,

~NV=7HE CSFDa >y 7 X b Fig. 3
EAARLOND LD TERY, Li-L,
section IC TNV 7 MR L EES THH SN
Twiz, 3> N7 A MBREAANC & DED B
BEe LT, (V&% % pulse sequence (Table
1) ZHwWZ &, (2FI#E RF pulse @ tuning
PR AAICLDERD, RCFACZRAWT
b, FHEWE FA ZZNENOBREHATED
£, 20D CSF t~v=78boar 7
ANBELZ-TLBZE, BREQHEHENEZ S
ni.,

HEWTHTIE & R T~V =T BidF» 5
BEELRD, ~V=T OEEEMS I EHNT
%% (Fig. 3a, b, 4a, b) %, L,-L; section %
vz ek, EFCRLZE T, ~v
=7 B TR, R O BIfRSHARE \C HEE R RE
22D, MR- AR XD R a S
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ZEBTEREEZONT:,
FEZFEERHWLREE LTI, BSOS —E
DEENEL, FMBOBFECB W T,

hemosiderin EDWEIC L D BRIFREGE S

BN EBD o T, MEMEREEOREEY

O screening ZRHICAWAIZIZ TS THL E#E 3

57z,

] B

1) 5mmE®d L,-L; section iz T, L,y L,D
TR R 1009, Ls% 52% i 2 e T
7z,

2) L,-L, section THWHEBGRCIIBLZ LD
TERWHREENC > 2B b2 25 Z 8T
E2bDEEZ NI,

X B
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Longitudinal Images of Lumbar Nerve Sleeves
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We found empirically that coromal sections parallel to the spinal canal from L, to Ls, provided
high quality longitudinal images of the nerve sleeves with frequencies of 100% from L, to L,, and
52% at Ls. This method of coronal section was useful for depicting lumbar disk herniation and
morphological changes of the nerve sleeves.
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