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1) Retrospective study 2) Prospective study
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2. Overlapping coronal —oblique image - XA 54 A}
FORE; 294 AEZ 2mme L, BEZXT L XH
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A5 5 EEEZETSL (M2). FAFL ARFEWI
ImmTOELZDE) LH{BINE20, HAIHE
BORBEZRNGCEMT LI LWL RS, &
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BIPAEZELTVS I E5E W (R3b). —k
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B 4. Overlapping coronal oblique MRI%# ; MN

(Normal) # : IE#, MR (Rootlet partial injury)

SR AR GR), SRELAAVTOESEE, MA

(Avulsion) & : f#EHRAOR ML, HEEOT

bV S EREYE, MM (Meningocele) # :
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BXMBERE L7, BONTHERBRIEIRED
DHED TS E LT
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A5 4 AEImmICTHB LA, AT 4 R EEHMHEM
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DRMATE S WE L 22 AEBRETE A - MARI(b),
C7, 8 :HEMOBEE2ADLIMME (¢, d).
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it %A (avulsion) #l, HEEIAHHIATHS
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HiMEREENER A L. ‘
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DZoneFP OYE (K7) ZHTHE LA ©
% ) SEPDE M 372 W35G 2 HE B ALY FAEAR A
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BELSETS. —F, RBRNICIEE ZER» S
SEPASEH S N=BE1E, ZoneIBHA LN LARVT
DBBLBH T 5. EIT5HBERICHL TIT- 72
MRIZGE ECTMA B D5 SR EHEHITHN T 5 BM
HBEOHEIX, COX5ICLTH LN Zones
RHEBWEL, ThiCEITTIT - .

Zone I

B 7. HEHN - Zonem B (UERWHIE) ;5 Zone 1 ¢
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X, BBRBETES AP NEBESEETH Y, B
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WV HZDOBREBEINMEAL IR L, FHEEOBER
SEIYUTROTEHEITo 72, EREBEIOHON
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HZWMOBHEEOFEMICIZKappa analysis% H
7o, EABEOBEEStudent t-testliT & D ATV,
p<O0SDGEEHEEDY L L7,
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1704 (97%) TEHZMEREI G Oh, 78
PUWEETH o7z, SRIZEBRIAHEHTH 72720
TEAERTH Y, WEHLE LR 170D
SEOWEFIZ, MNE : 778, MRE : 404, MA
B9, MMAE : 4B Th -7,
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MA 8 1 0 0 9 MR : 77 83
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F2. BEBRLEESHE (retrospective study)

94.0%, 851%TdH-7> (p =0.037). FHRIZHH
ER - CTMBETIE8405 | A MIE, MA : 4848,
AR 108R, PRI 21IR, NB : 5RTho7% F
BEELECTMICB T 2 B2H, BEBIZhTH
929%, 89.0%TH -7z (p =0.005).

5l &k ZHE BT HMRIBE L HEEY - CTM
BoODWELIETS L, MBMICAEZIRDR
oz,

2) {58 - BRM

SADBREF LB LN 2HOBHHEROEH %
R3IRT. FTHEEOREMICBIT 5B OEH
¥ % Landis & ®F & 2tV Kappafk ¥l («) #H
WCEHTS 5 &, MRIBFEIIWEZRE T049, 2 EIH
2070CTH 72 DIH L, HREERE - CTMEOW
b E2HABDLEZZW TIEAE0.67, 2B HD
069, VIKRTH-72. REHOBHICBITSE
BV TIE, WREMICREMENARERIRD R
Doz, MRIPEBICREH TOBKOEEME K
AT5E, &b cRBIFED - 2DEMRIFTIX
meningocele (MM) # (x =0.90), HEEZHT
id¥normal (N) & (x =081) TH o7z WHHWIT,
B Ed o 72D IZMRIEE Tldrootlet partial injury
(MR) # (x =0.34), FHELHE TR
partial avulsion (P) & (x =026) Tdh 7.

R B L 2BWOBBEOFME 8 4D
B DT, MRIEEA058+0.07 (0.28-0.96),
HREHEH07820.02 (053-096) THhorz., W
HEICHEIFNABREIRD LD o 7.

SANDOKMEERDT| SIS BEBIICBIT 5 EH
ik 2 B H OB EZ TS, chisquare testZ H
WTHBHRE L72. MRIBEE, EZHH888%,

# 3. prospective studyilBi} 2SR

RUENRT16%TH-72 (p=0006) DXL, HHE
BB IR A920%, FHEENTI6%TH 72
(p =0.0002).
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{, WBM BRI LEREEINFTES. —7F,
Zone I 256 MAICBIT 55| 2 EROBEHF I, H
LA SHEEN TOEE TH 5 -0 MR OBHE
PHEETH Y, 2 OB CEAE,
C7THBEREZHCIMERTHMR, # - BBITH
EOBRBEBERMAPOLE RS, FICEMT ZhE
BEOEE, ThoORBETIINBIMPRER LSO
I o LY BRI A IEEY, EARD
b5 LERREOHERIEBECTH 2. LI LEE
B4 rzo¥—Tx ) —HNORRIHEY, TDHE
AR L, SREEHESBREOBREENTED LA
BT BB ESho2H S, LY Ik
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muscle transferi#Z B L, M, £
FRICL 2WHIERBREFEREZITVHBIFELLTO
EHEOBEBICRI LTS, Carlstedt 57 13,
51 S WA N 7RO F A~ Dreimplantation &
Ah, TOEBEMELTBY, HaEEBEOWT
MR REL TS '
BHRBNIGESR L TW A DI L, BimikEiag
DBWHM KL HEATHE L Vb X2 2%
Ve, B R O RS EEITAT D oI, i
B IC S PR OB A % IERE IS T 2 L EXND
0% REROFHELRLCTMEOKRERETIIZD
IEHEZZHMERETH Y, BROHEEDHIEFRL
CREMEZ L BRAL TH O WIRFTRE X O
BREAREOHFRIHES E2 2B 20 0»HKRT
5. WBIEHBOEEIE, BithEEER CHEDH
A7) LRI HBEBMMEZIT) CL DA ETH S
A, WEEBTH- LA REH, ZHNAERT
m%ﬁTéfb,%%@ﬁﬁéﬁﬁmﬁﬁhlUﬁ
MPRBIRELTO L R,
MRIIZBREHR O N BB T H L, B - &
B CIIBIC LB R L EGEZHETH Y, 2
BoOMAE-BRIROWELEL LTEZOMMN /YL
TW5, EE, WEEMOERITHEY, BfhiEER
HBOZWICMRIZ VA2 HEDHZOOH 5. 1994
A, BRI 133451 o WAl R 4R A B IS MR % MifT
L, 51 & & HEEOZ M [Taxialfg & WMaxial
coronal BB TH o 72 BT3B, LALZ
DHETBHTELDRIBEEHNDOHROATH
D, —Kil O TdH % 72 pseudomeningocele
OB AHTH 225 BARORBR~DLEAIY
RILIKHOMBRE M T HICIRAYDH 5.
19964F, HAY™ 3B REIR B OMRZ W 3 DIk{Z
% % B v 72 MR myelography#® & B L,
pseudomeningocele 23 BICHI S, 5l &k & 1H
BOBHITHEMTH o2 LTS, 3DHIGILI
MR angiographyiZfiEK 35 £ 512, EEXHEHK
BIIRDLEIBRELEL LTRERAICTDRTVS
L2 L 3DWBEO%E, ZHSMEEEVD, S/N
WAMET LB L WIS REEZHT S
7%, MIPLHIZX - THESSKEORIEL
pseudomeningocele D 121X XD 2%, HAHR DM
M E OB R HE RO B zone 2 X ) KM D
HWMZHRLTLIIRETH S, 19984, Wi

MRA#EFA (Gd—DTPA) 2k 2B HREROE
ERHRICOVWTHFHZITY, SlEKEBEZHICE

FHEEHEICOVWTERL, BEEN, HEFNE
LR HZ DML LTWAED, X254 AKH
VMR DA TH 5 72O MR O — B 1 TOFHET
LA RVERZHORZENRLRE VA THETE
AHELEE DT, FEORBET HIRIER,
SEHE R REAR O ) S 0 FE AT A2 3 & 7 SHEE R MR
BREOBEHEA T A A BEREHLETWL720D, HEk
OMRIE B L HBLTHEZSDAREHFH LTS
FTEE2mmDASGTA A ZBEATAL AL I mmT
DELZVEILHOWMBT A LITL ) ZERISHEL

~ S/NROWMLAFTETH Y, MllEEOFEs TR

GAPOMHICHMT A LA TESL, FHESM
BROEFTICH A5 4 ATHRET LD, —>
DR AR 2 O MR 2R TE HITEMIC
Wb 3T, |HOEBEETERL CBETEN
BRITHL, MBERIBHMDOZRT L 2o hhT
W Eh, 1 OB TIAEBROES 2 L Fig
BAREHZEAICIE, T oD% Maximum
intensity projection (MIP) MET 5 LIZX D
R E RS LE R KT 2 L bR TH 5.
ER, SRIOKETH 350 OpfRERERED
1750 A 170/ (97%) OWifg A3 Fis T ik
Thot:., F-FHELPLCTMEREL VRS
HRETH 5720, WREERREEHNC L 2 EIEH
Pel, REFEOTMICO ARSI RN E, &
SIZHREERL TN LB 2 0 HREIA» S & 51K
HOMEERLMBERE S TOBBEZR O EEMED D
DRTHENLFETHLLEZTVDS

AH$EE L -MRIZAHEI, F;I%iﬁ%?ﬁ%@amﬂ:
AHEIEOVI L, SHICEZARTZHOEICE
BLRTWEIHIBETHLILICESZEE, 48
WAL, Co5RIcEo S MRRE &k & HEE
DM ORZMSL X ORREREh2N94.0%, 851%
ERMEERL, EROBFRER, CTMICK 23K L
1ZIZME%TH o 2. T Zprospectivel 2 DK E A
FUE%%, HEEsBEVWC2EZHL, 2OHEME
Rl 5 &, 25 HZREEOMRIFE & FHER -
CTMEHI BT 2 EM OB OB kAT
ABELZRDL o7, MRIBBTRMEIZKEOE
VDR R 7288, FREERY - CTMEE T WE
E2EBOZWHERETIZRASOEELEZRL T
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7. —H, M—RBATOBHOBBREIIOWTD
Kk BRBORRERIMEL H096LFLHETH- 72D
AL, RASMEIZMRIET028, BELEY - CTME
TO053E MRIBT L DKW E 725 72,

ME W OBE B OB HRRICBT 5 E8ER
F—¥E I X 228 OBBMEHSMRIE TEEZRL
72EiBE LT, 2EHHEBHEOREROBIIZET
HEBEUERI VB REZRLTWAEZ END,
W& A8 Z Doverlapping coronal-oblique MRE{E %
RERTVRVOTHEEZZTE), ZOEE
DFBITERTHZ LICL YV BOERE R HE S
hadbne#EZTWwWa, FLMRIGHETIE,
avulsion (MA), meniﬁgocele (MM) oZHrik
BRZAS THh o745 rootlet partial injury (MR)
TRBREL L > TRLIBHOEXSODENRE LN, L
i Lignormal (MN) &@BMrahTwiz, BHRTE
MRIZW AMRETH - 12 6H, TLEHHER -
CTMOIEHREZ MA TREMIZBH T H2LELDH 5.

RBICAREZ v TEBRITT > T 5 BifikEEE
BOBHFIHERATS (M8)., AL TMARD
L BMME L S 25613, BidRERRY
fibd, —HMICHEREERZIT). MRE L2
hi$EiR, FHEERUCCTMEZITVWRANICE
Wi L7t, WLAFHERRT 5. EH (MNR)
THAHICHWOTZHEHRIr AR L W5 T
PYELZCHER, MRBEREZT). 0L
[CAMRIBR R, BRHEEFEWIETmR, &
FHORBELKEICERL, FERICBEOMRLIC
FELTBY, bRy XHIBHEODHITED
TEHEPBVREETHHLEZ TS,

B RRE
MRI:overlapping coronal-oblique ik
ENNEN
L

[

HHER - CT™
37 A |
(R 2 I ARBA)
N
mAc) (om |

RSN HREERF

8. BithitHiBE2M O T

3

&

FEHE R Doverlapping coronal-oblique MRI
g, MRRG XK ESEBOBHICB W TER
BRUCHBAROBCEBBRIETH S, ERE (F
BiE¥ - CTM) LIBIZR%¥OBHREZAL, 35
WL DOBTEATYS, RECK D IEHLZDHE
B57:0121%, REVBEOHRGICERT LI LN
VETH LA, BROBB B TERAEOR VR
EETH 5. ‘

# B

RERZDICH2), BIEELEARBZEY XL
7o IO RSP RF BB FHE 6 MHUBERIC
FELZIHFEEZRLET. FLARMRIIEL, £<
DREFIZRE L, RGHHBEEZHE $ L72/MRE—
Bawbk BH—MERERICEHRBLEFES. £L
TMRERE OB L EBREZEEL, MECHHILT
TH& T L2 INORZRE ZBGHREE il e D e A T
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Magnetic Resonance Imaging of
the Cervical Nerve Root Avulsion in Brachial Plexus Injuries
. New Imaging Technique and Classification.

Ken OTSUKA |

Department of Orthopedic Surgery, Yamato Municipal General Hospital
974 Iwata Yamato town Kumage gun Yémaguchi prefecture, 743-0192, Japan

SUMMARY

The Author describes a new magnetic resonance (MR) imaginng technique of the cervical nerve
roots in traumatic brachial plexus injury. The overlapping coronal-oblique slice MR imaging procedure
of the cervical nerve root was performed in 35 patients with traumatic brachial plexus injury. The
results were retrospectively evaluated and classified into four major categories (normal footlet, rootlet
partial injuries, avulsion, and meningocele) , after diagnosis by surgical exploration. In this study, the
sensitivity of detection of the cervical nerve root avulsion in MR imaging was the same (92.9%) as
that of myelography and CT myelography.

The reliability and reproducibility of the MR imaging classification was prospectively in 10 patients
with traumatic brachial plexus injury, assessed by eight independent observers, and its diagnostic
accuracy was compared with that of myelography and CT myelograp»hy. In this study, interobserver
reliability and intraobserver reproducibility showed that there were no statistically significant
difference between both modalities. This new MR imaging technique is a reliable and reproducible
method for detecting nerve root avulsion, and the MR imaging information provided valiable
data for helping to decide whether to proceed with exploration, nerve repair, primary reconstruction,

or other imaging modalities.
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