IEHERIRE A O K & & 8 & DFHHI

HEHEA,  EE 8%

" S R I R IR AR R

i3 C & Ic

HREHIEIR I B OB E D OEFHT,
Ko o BAFKATHER OMAR (rootlet) L LT &
FoTL HFETHERZFED (cauda equina), M
REERIC LW E . T OBRMMTLICAY, B
FHERNCREATL, BFREMRERRZIER T 5, —
12, < HETREZEZES 2HEREE L W 23,
MR Hif% FREERERE D SO L 5105 Sl
o %, ARFwXTIIMHREM (nerve sleeve) &
FERZEET 5, (Figl).

MEERHREM O FEE, 1RALZ: & OB * EifRE
FNCEZWd 52 70101E, IEEZES &£ 3T
BETHE (EE) ORBPILELEEZ SND,
B L URTEERTMTEGR L D, B R
S, ETAMOFEHEE2RO®ET 5. (Fig.
2).

MR & FE

1989 ££ 10 A & b 1990 4£ 2 A o ffic MRI &
MRBE R TTR 57215 005 T6 OB 36 A, &
420 ADEF 56 A ()RS 38.4+16.8 %) T
b5,

EHEEIC B 5 A pulse sequence &
LT, A¥>xa— (SE) 29, 74—V

g SR

aANEREE:S

‘m BRAE
TR

a— (FE) #9035 238, < bE TN CSF,
i, MR EREET L LT3z en
T&% FEZEEAW,

BANZ Lijp &k D Ls/S, T TORMERIRIR D ok
ZREYID, BEENE L mE MBI T, 55 X
TA ARG LU, I ENTERG S L cfEE x
BZDNENRD D121, BN K UK

dura mater

subarachnoid space

nerve root

nerve sleeve root sheath

ganglion

epineurium

Fig. 1. Schematic drawing of the lumbar spinal
region. In this report, a nerve sleeve is defined, on
MR image, as a part of the spinal nerve from
departure to the ganglion.

*+—r— F MR studies, lumbar nerve sleeve
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(TR) 60ms 2R L7, =31 —ME (TE)
20ms, 7 Uv 77 7 (FA) 30, EEREK
96 <128, #HEFHEEL (FOV) 20 cm, Bhitg 16 [H,
ATA AR TmER W, WIZEBEZ LIt
=506 25 CORDEEDAE 2 DIIT,
BUZENT T E G %2 [E U pulse sequence & FA T,
B % #0128 X160, FOV 25cm, Bh#E 16 [|], A
TARESmMT 3NS5 A74 ABHE LIz, tun-
ing 1X, Li» 6 Ly CHEHMEREIRIC ST 2H
ATV, DIREIEAIE U7, REREMRE X
MBI Z & D, BOTIC 15 mDE S D=0
Ny RRANERERL Tz, RERMEIZ1BED .
D305 405 ThH-o Tz,

HTREWTITE SR e s n7eRE (Leoronar) s
T 3 & UHTERMTIT B H L T O Mt O 1E =
Baxiats Beoronar DETHENZ, YREOMHEHIHSHIZENT
1 A Z 4 A I & T 2 RiTEERT T EE,

Ocoronal

B
2
3
N\ Oazia
4
0
A

6 7

Fig. 2. Measurement of fayja; and 6Georonay from
coronal and axial images. 1 : intervertebral disc, 2:
dural sac, 3 : part of nerve sleeve, 4 : lateral recess,
5 : flaval ligament, 6 : surerior articular facet, 7 :

inferior articular process.

B X OHIGT MM %V 2 BT EGR 2 TV £
= —FWFEFHEL, MRYRATACHEIN
TWEMBLIUVAERHEIEST 2 70 o0 %
RAWTITR o 7z, BIEERTIC B\ TIE, MR,
CSF, ##EiDXAH MR Ef&k EARRIEETH -
1:DT, BHEFERE L 0 RIOIMAT H i o83
2 MR L D EEE ORI, b L I3
MR L, BEEr5KBE TORES
(Leorona) EMEE (beoronar) ZBEL 72 (Fig.
1,2). HEMIIERRERT DL, PRk
ZRTOOVRHo T ERFE L TEBILT, #
Wil B > & 13FHERED lateral recess & D fHiEE
HO—EE2FBIE £ 1213 ES OFRMEE 2 R
LAAERTAE (b)) REELL. HIEE
AR OFEME R R L 7z, (Fig.2,3)

FHRBEOFELINC, BiEROE S Ic LY
fEMDS 1 A5 4 A LcfiHiahTwizsn o7z
s, EADABICKERE (BkkE T 307,

Definition of angle and slant

d) = angle 0 = slant

Fig. 3. Diagrams of slant (4) and angle (¢). Slant

(#) is the slope of a plane parallel to the nerve
sleeves. Angle (¢) is a half angle between the bilateral
nerve sleeves on the plane.

19914F 4 R17HZ® 199148 5 A31HAKET

AIRFERSE T444 FERTHEE 2 0 2 AL FEHRBEAEHEREL  ATEMF)
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BZEMTMTE C 15° LA L) 23B - 12354, % -HEM
RANV=7, i=ViER DR ED 5
1eBE AT L DB VT,

Table 1. Length (L), Slant (4), and Angle (¢)
of the nerve sleeves.

level L, L, L, L, L
n 24 30 37 47 45

length(L) mean 1.15 1.55 2.06 2.27 3.05
SD 0.20 0.33 0.31 0.31 0.72

slant(4) mean -6.72 -0.01 3.66 14.68 17.48
SD 7.43 7.40 7.66 7.93 6.03

mean 37.33 34.08 31.62 32.51 26.96
SD 9.01 6.38 4.97 6.40 6.07

angle(¢)

n is the number of observations. Length is given in

centimeters, slant and angle in degrees. Each SD repre-

sents one unit of standard deviation.

Box Representation of Length,
Slant and Angle

40

HZrra
[=

a4t

NS DE»S, HFEHDORFES (length, L),
HMElOMEwMmEECHEEHEOLRTAE
(slant, 6), ZOENTOMEIFEREMMEORE
(angle, ¢) ZHMEREHE L7 (Fig.3).
AL 7- MRI Zi& 11X 0.5T #8E & RESONA
(B AT 4 ANVH) THB.

& xR

EXL{Es

L, 6, ¢ OFfE LEHERZEDE%, Table
1 BL U Figd iR L7z, ORI IITOV
AVEEL, 0131, L,ov~TIidEane,
LU T CIRBANCFA»WETL Tz, £72 ¢
WBTFOLVIFZEREL & AR Ho Tz, i
5 OfE & Fip, &, KE, L OMcMHE
@Aponkhot,

FEEI 1 (Figh) 22 mBM, EEH.

EF 2 (Fig.6) 69 5, MBI T MRIfE

6 T T T T T
S * 4
L I
E 4 4
N
e o ]
H *
! oL * % |
- = ]
0 . . . .
1 2 3 4 5
LEVEL
60 T T T T T
50 4
*®
N0l W -
G
L
E 30 F Eé%% 4
20 | * 4
*
10 ; : . . .
2 3 4 S5

1
LEVEL

Fig. 4. Length (L), Slant (§) and Angle (¢). Lines in a box represent the median. Boxes

and bars indicate one quarterly and 2SD. Asterisks denote abnormal data. Length is given

in centimeters, slant and angle in degrees.
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7. L,ofains il & b s EHRROL LB
L Twi (KHE).

fERI 3 (Fig.7) 63 B, MEDRAL U
N & RIREREAT 2 5712 MRIJEFT. L, OBFHE
CVIEERRDT. L OMREHORES LysDF S
RSN, 0 FEASLTwieds, LE ¢ IEE
HHEBENTD > 72, L2 DWW TIEZ DREIEERIX
LysDEET, 138D L ¢ I3BIL Tk,

e £

TR BRI B\ CIRRERAIMR A &
LTMRIDBHWSNS LS ko, BEROE
&L THRBFEOIRAE T X 2 iR OB
ENDH TR, RIERKRFORERERE
T3, BEESAREC B RS, MR, %

DO RO KE, BE, 2HE, mEB8 LUz
M & B IERIEE VRS, AR % R LIE
RERBET 2 LHAEEZ SN TL S,

MRIZBWTREBROKE 255 Z £ TE,
fEX @ pulse sequence ZEHT L itk hze
R fERe, M Mo XM ELTET
DT, SHETEREOEEDAKX ST, KE
02528 & H TV 2 fE M-S B B OAEBREE & b
HEHT Z EWAREE 2o T2,

TR 2 U BRI T 2 Hk e L
T slective radiculography (SR) »3% %. IE
TR & D KSR £ THEEIRIOIE S R
ke L LU CHivin, BMEE i3k e
LTELSNS, HEOIEERMROSEE LTE
W, Bk, EHE MokEXE, ETRE
H, TERO6 DWHELL. ERGRO L0

Fig.5. A typical coronal image of the
nerve sleeves. A T,*-weighted coronal
image was taken using a gradient field
echo technique (TR/TE=60/20, flip
angle=30°) in a normal 22-year-old male
volunteer. Nerve sleeves are depicted posi-
tively on the image.

Fig.6. Coronal images in a

69 year old patient with

lumbago. Bilateral L, nerve

sleeves (arrow heads) were

displaced laterally (=17,

¢ =70°). The left L; (arrow)

was also dislocated and -
swollen (6=21°, ¢ =43").

These nerve sleeves had

pedicular kinking.
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g% 34° LB L T2, B2 OELERE
HH o DOREHRE LTETELRBT & 35.0+7.8
TEL{—&HL 7.

SR OfF1E, FRGRIIHRIEE TO~LV=7,
5 fE %5 Sk %2 f£, perineural fibrosis, spon-
dylolisthesis 7z L1 R oM 5435, Fox OREBREEFH
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Tid MR RZERTHT E G L CHiE sl < k- T
WEGRERLZLEHoTeb DD, BHTHE
LTwagRizR s -7z, FEHE S5es
RIBBRIIHRERSAE D L 3—EoEd s iz
bDTH B, MR ETIIZEMSERED X BE
HIMBELTEHE-010, FEREEHICE

Fig.7. Displacement of the nerve sleeve resulted from
spondylolisthesis. A 63-year-old male patient had
claudication after 200 meters walk and bilateral leg
paresthesia for months. Spondylolisthesis of L, was
seen on sagittal T, and T,*-weighted images (arrow
head, a). On axial image, the spinal canal was narr-
owed. Figure b indicates coronal images of the nerve
sleeves. These images were taken with TR/TE=150/
30, flip angle=30°, 128 X 160 matrix size, FOV =25cm,
16 excitations, thickness of 5 mm, and overlap of 1
mm. Images A to D were arranged from dorsal to
ventral with 3 mm intervals. Not only the Ls nerve
sleeves (A and B), but also L, (C and D) were shifted
laterally. L, nerve sleeve had values of = (5.8 and 6.
2°), ¢= (37.9 and 32.7°) and L= (2.29 and 2.00 cm).
Ls had 6= (5.6 and 6.1°), ¢= (41.8 and 39.7°), and
L= (2.69 and 2.90cm) . Parenthesized are values of
the right and left nerve sleeves respectively.
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- Measurements of Length and Slant of the Lumbar Nerve Sleeves

Hisatoshi MAEDA!,  Shou SUGIURA?,  Shinya ANDOH?,
Nobuo TOYOOKA®

!Department of Radiology, Department of Orthopedics,
Okazaki Municipal Hospital
2-2 Wakamiya Okazaki, Aichi 444

The length and slant of the lumbar nerve sleeves were measured from axial and coronal
images taken using a gradient-refocused pulse sequence in 56 patients. The respective average
lengths of L, to Ls were 1.15, 1.55, 2.06, 2.27, and 3.05cm. The slant between the nerve sleeves and
spinal canal were -6.72, -0.01, 3.66, 14.7 and 17.5 degrees. The angle between bilateral nerve
sleeves were 37.3, 34.1, 31.6, 32.5 and 27.0 degrees. These values are useful references for
diagnosing dislocation and compression of the nerve sleeves.
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