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Clinical Evaluation of Lumbosacral Nerve Root and Lateral
Stenosis Using Coronal MR Imaging

Manabu Hashimoto, Masaaki Shindo, Hiroko Hirano, Osamu Watanabe,
Jiro Watarai and Toshio Kato
Department of Radiology, School of Medicine, Akita University

Research Code No. : 503.9
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MR imaging is being used more frequently to study the lumbar spine and is becoming the modality
of choice in the assessment of patient with low back pain. Using a new technique of coronal and half
coronal scan with MR imaging, it was possible to visualize L4, L5 and S1 nerve roots accurately.

We described the MR findings of lateral stenosis using this technique. Several characteristic MR
findings were identified, and the most important one was nerve root impingement in the intervertebral

formen.

We consider that coronal and half coronal scan with MR imaging is useful in diagnosis of lateral

stenosis.
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19544E 1 Vervist BRI U 7 R T HE &k
SEIEGERE, MEEE, R BEMCE5E
B X v RECRIML LR, BRUESH
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BEER T L oER Y5 &2 & T EREDER
TH5,

B ERE R O R IO st 58
TEMLE?, Bttt Sl 2, AEDEFEK
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ER 449 A25H
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EBWIIES T, ¥, EMEaEREiE
1, ExORBEBELCEH, LOFEIELL
R b, RECHTHEAB LTS Tlhahot, 20
fe D EHBFRERELE T, FHEICERDOBRE
5 failed back surgery syndrome (L) FFBSS)
DS B 5,

B, RIBcds T, 19765F 1 Arnoldi 9743
G LcEBRSENRSEREAT 5 (Table
1). £®T, acquired stenosis ® a)iIcEgEh b
SHAIEI SRS E (lateral stenosis), T 7ni> HHERIFL
WNTODMBEROKIIZ, FBSSO FEEH o #
50~60%% B MG I h T8, Rk
DERZMETOZWVARETH S, b, 4
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Table 1 Classification of lumber spinal stenosis
and nerve root entrapement syndromes®

1. congenital-developmental stenosis
a) idiopathic
b) achondroplastic
2. acquired stenosis
a) degenerative
i) central portion of spinal canal
ii ) peripheral portion of canal, lateral recesses and
nerve root canals (tunnels)
iii) degenerative spondylolisthesis
b) combined
any possible combinations of congenital/develop-
mental stenosis, degenerative stenosis and hernia-
tions of the nucleus pulposus
¢ ) spondylolisthetic/spondylolytic
d ) iatrogenic
i) post laminectomy
ii) post fusion (anterior and posterior)
iii) post chemonucleolysis
e ) post-traumatic, late changes
f ) miscellaneous
i) Paget's disease
i) fluorosis

BEREEOHEI NI TELOAT VLD
@<, SUESREE X EREC W T 5 2 LI E
BTHrEE2ZLNS,

B, JEREMIBREE CHIRSILEE S
(Magnetic Resonance Imaging, LL'F MRD) @
ERIHTELL, BHEEBEOZHIcL A2 ) —
=V I/REE L LTRLEAEh, BRFEER
BIECHTHREBEHAELE hoTW 5, SMUE
WRAETE (X RERE SR CHEH S AT BE T i A C o iR
BEHETHHY, WERLYEE/ECEX5HES
D&% MRI 2, SUBBAEFE O Wi AT R D
BELEELDRS, L L, BEBREIhLE
R 7 b O S T, MBS e RE TR
SRTWHLHERLVFM T2 - L xBEL, FE
FANI, BRI CTOMBBEYEEMEL,
F DB ZAL % 50 5 IR TER B @B LT 5
EEZONDD, MERLEE T EERESMY
A L& o, AR TR, BAmoRk
&, HEROEMICL > TEEIAIHAEOE -
L4, L5, SIM&ERMHEICBIL, BFEFRIZR VT
T oA REHREHEORE & KRG HEO

(68)
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Fig. 1 Base line of Coronal image (A) and Half
coronal image (B)

AR IRAEE DB R 545 A AR L,
I BRI (25 1 » BEEWREH

A, AFERLUILHR

R Lz MRIZE 13 E 28 MRT-50A (¥R
$0.5T) th s, BEERCICFIBTHELE
VRV BT T D DN FEEAR o AR e RS RE SR
1§ 5 1o, field echo iz & A T15% 3 & &
(300/14/4(TR/TE/excitation)], flip angle 90°,
AZ A AESmm & 7z,

1 ZHEWEAEORE
EHMEAEORTE Y BHNC, M, HERHR
EUOREAETLCI0ER (238 ~27i%, F925
) BORF Lo, ERREEED, Lk
O8I (B o Tigks: Lotk i i LgaiE A
PERR A AL & (Coronal image) DIEHELE (A)
&L, LAREEHA B L LoMEos o (ED T
BRI SH 2 R ® (Half coronal image)
DFEHEMHR (B) &L (Fig 1), %7, “hbo
EERN O LS OWEATHRYAELXEL X, LY,
L5, S1#@RoMHEXY RN L, ZHREAED
REEZRAAIC, ¥, BRTOFIRDID, Tk
B LAMER L b o mERORME $ SNE
EEZSHIRBE Lz, Fh, ¥TREHEBIHES
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Fig. 2 Midsagittal image of the lumbar spine. The
dashed lines represent the coronal and half coro-
nal slices.

BV TR A o U TR I S T b,
Lib b S1o @B L2 HH T % o » it 11 1%
L7 (Fig. 2),

2 D R, EREIREBIT 35 17 % MEAR Rl Ak

RRTHERDWML, BELEER NS 5T
AELE 2 THMEEMEECE LR D s
oD T, BRAITOBFHIEIER (A), B xH
Wie, ERTE 9 A 118 ¥ TicERE o MRI
1T L 7c 100FEH (& iR & & 6 & 5H20018)
D WTRERETE, FTERETER T o MR H A
FRE Ule, EFNEEMSLISE, otE494, 158D
BT CEE51E)TH b, BB Table 2 ®
mThot,

B. #%

1 E#bEEEORE

TERETE TIX100A & & L4, SIMEER T EE
S LA DB EToLEN, ThFh
1M oW B cHITTEETH » o (Fig. 3). L
L, TERETE ik Lo iR (X HERI ALY £ T Lo

R 449 A2508

¥ b5 H
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Table 2 Number of patients for MR imaging

Lumbar disc herniation 39
Degenerative lumbar canal stenosis 33
Lumbar disc lesion 17
Spondylolisthesis 6
Spondylosis deformans 5

Total 100

Table 3 Detectability of Nerve Root on MRI

Coronal  (Half, - Goronal and
B€  image image
] L4 (n=200) 188(94) 122(61) 198(99)
Proximal 15 (m=200) 187098 190(95)  198(99)
S1 (n=200) 196(98) 196(98) 20001000
) L4 (n=200) 118(59) 190(95) 198(99)
Dlggﬁon L5 (n=200) 36(18) 196(98)  198(99)
S1 (n=200) 160(80)  16(8) 196(88)
(%
Proximal portion : nerve root segment proximal to pedi-
cle zone
Distal portion : nerve root segment distal to entrance
zone

HeEinhoie, —70, EEREECR1I6ME b
1D WifE & < LoMRE 2358 B 2 5 o B #E
L P& & o T &= (Fig. 3). %7, L4
RS HER A D oRME K RIFE s
2%, SIMERORHHIARR Lo, 20X 51T
L4, L5, S1o@@EE o &k4 1 HROEESR T
25T LIIRTRETH H M, TR, FF R
BOMAERBTHLICIVAE LR, —
i, S0 2AKOIKKERNS 5 ORPACRIBHE
PR THE Lo, HEBEoRH g
BRDIE D odc, T OWEEHEORMICE L ik
ERREZHNILGTH - .

2 REARETE, SRR I 1T B MR AR

EMER Y, FHERESY CRM R R RS 4
Iz 5 HHERIFLA 0 #f (Proximal portion) &,
FHERE SR TR D T & 7o\ HERTFLPY 2 HHERT AL
7% (Distal portion) 12T, 5EREE,
FEARET & T DR HEE 2 BFd L 7= (Table 3). Prox-
imal portion Ti% LAHEEAR 2348 55 Pk W {2 < 4 LB
HMEA, fLoMRIRORERIHEEEE b
IZIEFRETH - 7=, Distal portion TiX L5, S1fH#
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Fig. 3 Coronal MR images show S1 (top, left) and L5, L4 (top, right) nerve
roots. Half coronal MR images present L5 (bottom left) and L4 (bottom right)

nerve roots. (arrows ; nerve root)

FEBOMERIHEBR RS ERD, L5TIR
EERMELSITRERE TORERLE
hote, i, METEHIC L b Lddb S10 MR
ORHEIEDTEHL b, Linb SlomigiE
PHEBEESEE L D HEEAE T el 5k
DITILTEIRETE, LR G OFHBEHLE L
Ezbhi.
II. AMAIRIBEZEHE D MRI (S & % 3228

A, HMARBREEOES

M Se#E5E (lateral stenosis) 13, EEE4EY
@ acquired type ® peripheral portion of spinal
canal, lateral recess and root tunnel iz & % h
A, SHlFGMEE SRR SRS Z &ﬁ;ﬁo‘fcﬁ;,
RGBT Y, TFMRELRRS
T Ehh, MR AN B ZE & XK G
SRDLEREERTH B9, SUE BRI 12 %
RoHERI AL, BDS, HESBEAGE L b AAcE
HICEIE S T U 2 HRBREE T hH 3 -0~

(70)

—75, SHRIRE MBS (A AR A3 SRR M oD F AL T
BHEhHEBETHE, Bb, #HSE L D AR
STOMEREETH B,

B, FHiEHW L UIEXR

R EEIHMUBUBZEREIOGITH b, HRIREMSRZE
EBREX AL 7, AFRRSE #1961, 1141
THEEITAZRT6RE CPH64RR) TH o1z, 24l
FMCCHERINTED, FHSEE-YELY 36
@iz, 3 BB ZERE A FBSS O H T
Bote, iz, ERRENCHE D & AMUT SR AEAE »3
BN I=DIX1EFTH - 7z,
SOOEERBER T, FIRETE O Ol ik
HERRRRTE O A TTRERWIHER, FERME Y& L,
A H %o % B % retrospective I 5 L
fo. WEEE R, X ) EEL T MRE
ORFEIFERIREOZELORIBAE &, MR LI
LTWHEFOFETH 5,

(E A ZRIE 7 b B @ Gt VR BB AR 5 & AR

HAEMSIE #52% %95
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Fig. 4 Coronal (A) and half coronal (B) MR images show lateral stenosis at L5/S1 on the
left. The left L5 nerve root takes a horizontal course within the intervertebral nerve root
canal. And it is compressed at the exit zone between the pedicle and osteophytic spur arising
from the posterolateral aspect of the L5, S1 vertebral bydy (arrows). Postimpingement
swelling is present (arrow heads).

TH5,

C. %

3061 6 Bl 2 AEE STk b, 360
BEENFMIC THER I Wi, BEEMA L L5MEIE
2448, LAWEENIARTH - 12,

EEL 5 TV e36iR 2 EREE, LTk E
THRET S L, RIOBEHENEILTS 5 ®ERD
RO/ MEA 6B TN CHERE & hiz (Fig. 4,
5 6). ¥, B LA RiEEE LTOE
PEEBAL A4 O T AR D B A 18 213613 72048 (55.6
%) CRD b, IO L D R 166,
FAREE 3, TR RATHied o1 HT
Hote, b, MEROETRYE (HE, > 7
M 2B 533248 (88.9%) 125B% btz (Table 4),
MEERYEIEL T 7eBF GREL) 3, MR
BIOBBMEMESROTE & DM TOKIEH31
B, LEMERELESBOMTOKENS BT

ERU4E 9 A25A

(71)
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(B)

Table 4 MR Findings in Lateral Stenosis
(30patients ; 36roots)

Root impingement 36
Pre and/or postimpingement swelling 20
Displacement of root 32

5 -7,
SEE-DVIECAB L 3BT, Thobsr
~ N DHERIROZEMED B H HEREEOB/ME 2 R
7.
£ X

I F9RARF 1 451 2 BIBER S

B AL o 2R AL L B A 0B 8 s > MERST AL 123
A, BTAEETENC 2o\ L O M BT R 5
AFETLTS, LichisT, Akt
BosEr#iHT 53R E RS EH L
BIXh5, SEOKRFTREANEE L4, SIEZE
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(A)

Fig. 5 Coronal (A) and half coronal (B) MR-images demonstrate that the right L5 nerve root

is trapped between the pedicle and inferior aspect of the L5 vertebral body (arrows). Note
the preimpingement swelling of the right L5 nerve root (arrow heads).

OFHEERIFTH - 7o LoEER o i i 13
TR @Y LEE L, Zhid, LsmEBEoET
BEITREEOMBAE X VRS, X OAHH
CHhoTETLTWARDTHD, TEEED

BRI X b Lan b0 SIHEER 0 £ T2 HER

HTsz EncER,

KRB TLHSRLAEECLTELL L, #
HAROHERLXRAETE S, Lirl, RREE
TR, MREROVEBHELLZHMCELSZ L1
BmoTHRETH Y, KRG, FEREGOHRHIC

Ly, MEROLETYEEMRBTE, #EALA

TOMRBFHZELOFMIERICRD LEL LR

1o,

Fio, WMiRGHEOXERREIESTHY, B
BIZETAEMEEOI S B, SEFRELCHE

BERTDEERCHE X Ohs HEEE X bR,
II. SMAIEERFEGED MRI (2 & % 32HR

SEBRE U sHUIERAERE L, FEAR HHERTFL

(72)

(B)

ATERIEEIMENBEETH Hpno-0~6 - -
NETHIHEAE L, EROMELETDLE S B
L<, FBSSo@\Eb L& WHE L VbR TV 599,
Lovd, FEEREEOHNE &b icEiEos
MEERLIEL fThhb X 5iclikhoTE D, HY)
BEBEO DI AEOWTELEHIERE L k-
T\Ww5,

FEEE S A B B = IE © 2 W R
T, BIRAHRERER (Selective Radiculogra-
phy, LLF SRG), X # CT /e £ F o2l A
LT3,

SRG % Macnab W0 LB EETDH
b, HERIFLA CoMBERERBEOFE, HolY
KB, ETRENLLO L DR BZ0M, L, &
R CREEREOBRIATRERZ & 0H
b, FRRCHER T = v 7 20 LEERE b
TBHZEMNMREERBOM Uhd, SRG HERE
S BRAORETDH Y, HE—OMEIROFHEL

AAEMRSE #5202 $£9%5
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Fig. 6 Half coronal MR image with left lateral
stenosis at L4/L5 (arrows) caused by bulging
disc and spur arising from the posterolateral
aspect of the L4 vertebral body.

WEETHAHICTE e, Fio, BEBEZLL,
BET AHERO 7w v 7 THEROIEEN LS
hWHREDMESEL DY, F-IBRIABKRE
Tk, EEFRELHK - T-RATHTEABX
ERELTH B,

X#CT TIRREEELDRKBNCERR L -
B8 X 5 HERFLO T RERYRHE &, BEBHECTom
EROBAKE 2 & h AT B iE 2 et L e
HEHBH B, IR TOWRBORTEIXEL <,
AER ML OB O BRI X ET L TH D, #
¥ THEE I A HERABRIIHEROETT SV
SAERTEERE LV, ZofdREICERE
B U C AR A T3 o HERIFLERMi A b e & 5 &
THHETH D, BEBCERBEMAZEL, 25
W, EROBEREATIBEROZELEL <,
BEERTCOFIAHELEZ: N5,

—7F, "R, R MRI 450 MR
AR 5 2, FERILAYT, Losd EEWER
REHL TR Y, MR ORE¥AMERT O

FRE 445 9 250

F 54

(73)
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LSRR ED T, ¥, ZRIELELT,
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T 522) X5, MEROETREY &I T
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