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Ultrasonography for Traction
Injuries of the Brachial Plexus

Kyouko Hayamizu, Kumiko Naito and Katsuhide Ito

Results of preoperative ultrasonography (US) were
compared with the subsequently offered operative findings
retrospectively on 35 ventral rami of the cervical nerves (11
C5, 11 C6 and 13 C7) in 12 patients injured in motorcycle
accidents in order to examine the usefulness of US in the
diagnosis of nerve injury. The findings of a US-scanned
ramus consisted of shape, internal echo pattern, regularity of
border, and ratio of the diameter of an injured nerve to that
of the corresponding nerve on the intact side (I/C). An intact
ventral ramus was shown as a hypoechoic tubular structure
with many parallel fine linear internal echoes, a regular
border, and I/C ranging from 1.0 to 1.2. Categories such as
I/C and shape improved the accuracy of differential
diagnosis of severe nerve injuries. Avulsion of the ganglion
was observed as a winding or tadpole-shaped remarkably
enlarged (2.3<I/C5.0) mass lesion, intraforaminal lesion
as a thick (1.5<I/C<3.2) structure with an irregular shape
and border close to the transverse process, and
pseudocontinuity as irregular internal echoes. It was difficult
to discriminate a lesion with continuity and localized scar
formation around the nerve from normal fasciculi. These
results strongly suggest that the application of improved US
diagnosis to cervical nerve injury should make it much easier
to select the best treatment for the patient, in that we can
detect preoperatively those injuries to which nerve
transplantation is not applicable.
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SR OB AL & 0 R OBER, VbW bR
REBOEHRE AR T 2 BAE#E 12 oW T, BEERE
B (US) TIES 4 THE (C4) » SCTO TR HIITRETS
DY, S HIIMRID BB R RAEREEISH SN TV 52
(Fig.1). SEMEOZES I, TEAORMERR L~V h
S A OB TIc T 507, HES OEMIRE
2o Tld, BEDE Z ARV SN EiEZ R 2.
4E, SEAEOET FERBEE BV ThiME#EL % US T
gL, FHprR L ReT L0 THRiET 5.

MRETE

WEIFWTFNRD b — FSA 12 & ARSI E, B o0&
BiREES X OMEREEFRZ, SR EDNL TS
1244 Cdr 5. SEHRITI85%~535% (FI38.55%) T, 2FBHE
ThbH. 1 P EIRERDH, & AEHRIMEIZ %
v, HigASUSHEATA ORMMEIE | ~8.54 H (434 8)
Thb. USTHRE Lz BROMERIE, CSPLCTEITD
HEBORTHHH, CTO | FIIHEFIHO/-OHETE
F, MBI % TH o7z,

ML, TS TBNEZ TEL720 MBS &, M
BROFETICH - oM EL L, ZHICEAF RO
EFED 2 KD S ERZE LA, HEHERENILT o S F#RSSD-
650, fHFEMT-137.SMHzDEF ) = 7B X UM+ 7
A, 10MHzOHM Az 7 ¥ BITH 5.

BRFZOBMBHTL, EAOMEEIT ERBIMIE EITS
5Tk, F72C5LCensiEiTPRHAHHE L~V T AR
FIEE 29 9 L) B OBHINERD S, 3 g
EEEL, SHICHEMERERZEL ol SAERIC
DWTIE, BEREL LI OIEIZHE T CHEL.
I NG D L TRT 5 L UVT, fERmERICB
B AREOREZFH L 7z,

LB BN ISR A <, F ot B oo BEAE IR
LRWVDT, FMFRIEICEFM#BE LTHREL
7fien
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BEEEE, ()EL(ERN/IE o .
HH). (z)ﬂk(ﬁmmﬂ) # &pinal ganglian
K, ER. Q)55 . I, 9 Doreal amts — —- Dorsal root

. (4)W§Blju' S dd ] Ventral ramus - Ventral root
JHEfERR. Lo sHATH Trunks
. upper, middle & lower ——-—]
EBIUS FEF T2 FA0T % 51T S h Anterior divisions - N
THY, USHIATHDSFH $ <o upper, middle & lower
M3 H~24HTH 5. &pflic iC.
Bt BB AT S h, &t 7C. Vf;:n'ia'
354(C5:11,C6:11,C7: 13) D . A | c
SR RE ARG 00 P IR AT S 2545 & il e 1Th,
7z, 6123 BITIFCS LConEit : ' )
6 ADMFERBHMTAHEAT S 1,
EOCIBRFT R Z O, b X
D, FETROEL NI
Vx Cretrospective [ZUSHT R % #at
L7 Fig.1 The brachial plexus, reprinted with modification from“James E. Anderson:
EHILEHEOEIDEIIDNWT GRANT'S Atlas of Anatomy, Igaku Shoin Ltd, 1978, Tokyo, Fig.6-24”.
(& Mann-Whiteny DU E IZ & -
ol (Fig.2). fHEDEIZCST2-3mm, C6T3-4mm, C7T3-4mm
ThHoiz.
. 2 BANCOWT
BRI DOFERIS A % Bt BN CIEO NPT R LD 6
ERBRICOWT BEIZAME L7 (Table 1). 09 HAEREGO R, & M7= iE
EFMOISEDIMEEICOWT, HEREL V5 (&, (1) ##EET 5 | X4k 2385 (avulsion of ganglion), (2)#
FLEECUSTHETE . YMISEERD 5 D#EHERICT EIFLNTEHS (intraforaminal lesion), (3) fEARER TR

HZSEIE & D RO TR TIX, (22RO FRAEE 8% (lesion in continuity), (4)FHEARES TOIEMIC & A HEE
Thof. MERNEL Y FREMTREAEOEIRLPK 1t (pseudocontinuity) ? 4 FH214KTH Y, C51%9 &(42%),
(V BRIIHETH o7z, WEIMEZ 2 —-FKERTHY, C6iE 8 A (38%), C7id 4 &R (20%) £C5, CoIZIBEAEE
FERIGEVWBEITEMIVEREBE T -PBE SR Thol, EPICHEHERFOR LN ZP-7:0DE LT,

‘m— wqu
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Fig.2 Identification of the normal cervical nerve by using ultrasonogaphy

(A)A longitudinal ultrasonograrn of the normal ventral ramus shows hypoechoic tubular structure with pallarel fine linear internal ech-
oes (arrows).

(B)A transverse ultrasonogram demonstrates hypoechoic oval areas identified as 5th, 6th and 7th ventral rami. T : Transverse proscess,
SA : Scalenus Anterior, SM : Scalenus Medius.
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Table 1 Findings and locations of the operated nerves

locations
operative findings
C5 (of3] c7 total
injured nerves
avulsion of ganglion 3" 2 1 6
intraforaminal lesion 1 2 1 4
lesion in continuity 2 2 0 4
pseudocontinuity 3 2 2 7
9 ] 4 21
localized scar formation 0 0 3 3
around the nerve
normal 2 3 6 11
total 11 11 13 35

# : numbers of operated nerves

(5) MAEAR BB O AORIRTZHL &, (6) EF Do 7.

RIZEBOUSHIRO I b, Fi, BIK, SBFRIZoOWTH
L7z (Fig.3).

(1) #E D5 | %k & $81% (Avulsion of ganglion)

HERTETEIC X ), AEETASHERIFLANAG | & Hhh 7z 3 HE
Bl 6 A Tid, USE#FEIX 8 ~15SmmEfERL, FHid2.5~
50CHo7:(Figd). BIRBEFL, B7:F L < LIRRPIE
TRRLN, BRAHEKTH o7z, USLOREKED LigIZ
BEENBIELTB LT, FlrCHER S W O
BlZ—F L FEAEL PRI, 5lEEEHBD
FHRTE R B & UYMB SR REBIE & HE & 2 MW FRIREEE
RPHERIRTRR S Tz,

(2) HERSFLPI4E45 (Intraforaminal lesion)

2 Bl 4 KITFAHE TIIAR EIEE TS - 7255, #iih0E
SAEBFHREICL Y, HEEEIHERILAICE 2 HEMTL
Wi L BT Sz, 209 b 3 KiTus bEZER M L~
VT, FH1.4~1.50FML L BEOLER, BROAHEL
RSN (Fig.5). o 1 Rz Lh L BEHTH
D, USEOELIF3 2 EHICEARILL Tz,

(B) BRI TOMBFRDOLIE % 5% T8 1 (Lesion in
continuity)

MREMNICBEREIER S 05, BIFIEHENICRE
L, —EciERATRAE L Tl 4 KThHo 7. Fl
130.8~2.0& 60 %&, MEERORFRILIARIZ2E, 1K
CERTHY, BREOMII—EDEMI LN o7, B
K, BROURKLVAETHY, AT —THMER LK
RBLERPITE LD,

ER 7108258

3 S . @ _____
b SRR .- X = 3
()
3 .............. P S ———
I/C e 2
ratio* ®
P '"%fmmuné -----
’ o B
ir E%&?}mm QS%MO [ e E R -
OC0op
border clear unclear
shape regular irregular

Symbols used in this chart means as follows :

@ avulsion of ganglion

© intraforaminal lesion

(O pseudocontinuity

D lesion in continuity

[m localized scar formation around the nerve
(O normal nerve

* means the ratio of the diameter of a injured
nerve to that of a corresponding nerve.

Fig.3 Correlation between operative and ultrasonographic find-
ings of the patients with cervical nerve injuries

(4) AR T OB X 5 WL (Pseudocontinuity)

FHTHRRIEEI OO T RO b, MR & E
BICET R OEETH o 72 4 RiFFEH15~2.0L AL
L, EHICHEHEESNIIEAELRL, ELPROER
o123 ) @ 3 AT, FEHILHIC0.5~0.8LMihor. W
N b BERAHEE T T 2 — b A H—Th o7 (Fig.6).
RIZIZZFIRTH o 7285, 1 A TIIRYEEBIC—H L TREL
ToRhSEIRZETE A 2 LT,

(5) AR JE B o A D IR 2 1K (Localized scar formation
around nerves)

MRARR B OB AR SN2 3 KD ) b, 1 KK
B RABHBECEFIEEA b B —Th o 7295, o2 4
Tk Il L DEIIR S o7,

(6) IE# (normal)

EETHo211ATIIELIFL0~121ICL & o TV,
TRz idat il & DEIZR S i d o 7228, BROMERECT
D 4RIITARELHEL TV,

FRILOBETFEMRETICL D, HOF| SRS BFFRIMELD
AREICEHETH Y, HMILMESGRIEERIVARICH
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Fig.5 A case of intraforaminal lesion
The longitudinal ultrasonogram shows 5

enlarged and winding nerves near the w,’
transverse process (arrow).

ETH o7z, MEAREOMIENIRGEE, HE
LB, AR P ORI & IEFTEOMIC
BEEDERI P T,

% =

FAE DD FBIEIC BT, MR o H
AR & BRI 20 C DIBMRAE 2 4T
B 5121, BRI - X 2 BRTOmE
ALk, AEbiubiuiusic & 2B
REDIEEEIRE ORI REIZ DV THRET L 72,

AEOBFEED ) b, FHIZDWTIRIE
FHTIELO~121CER L0 L, 185
BEIIEILSPLE L, 08LLTIZAALCnaZ L LY, JEE
DV EPEE LTZOEEYS EEbhr:, {125 %
th &80 L HERFLPIBIE CIZIEF E DENICEHTH 5.

HREOTIKIZOWTIE, BREfTIIE O Sk EEG L
HERIFLIB B O SRR C R O N, W05 Xk X 3B
TIREICHBEAZIRZETDHY, HENTH o7, HH
LB T, MR OBENC X 2 MiED bk KL
TWwa il S s,

PDEX LR EE NS L T2 8, F230 L0
BHZER L, B72F U { LEERSLEHZIETIIE O
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Fig.4 A case of avulsion of the 7th ganglion. The
tadopole-shaped hypoechoic mass (arrow)shows the
ganglion pulled out. The cystic area on the transverse
process shows a pseudomeningocele (arrow head).
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BROMRIZOWTIE, #MENBEEDAOHEBEETIIAR
BABE DA AR D o 7288, EECTHOAHEELEETH -
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Fig.6 A case of pseudocontinuity
Ultrasonogram shows excellent enlargement and irregular borders of 5th and 6th
ventral rami(arrows).
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LEbLND,

MENOIEFEI, o L FE 9, MBS
J—=R 5N, FEHETHE ShTv 5 EHEE 1T
28THAH. SHAMII—OREIE, WEReAIZL
VHRRERBEICOARDONLFRTHY, MBEL0E
EEin b, LA LAHOBRERRE RISV
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RN, B a—-%RLIH) 2V L D ER
5L, #MRENBEOKRILLTETH S L
FT5.
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ITHOWVTRPAEIRENZ, S EOEHED
USTEDFFEIC X D, fiERHEA EE L Bbh
B UREE OMREAREHIIER & OB RET
BN, MRBHOMBIE & %S R VRIS
BATEETH Y, X5 IS X U %
M CELEEZ NS,

4 BUS EOMEEDOEAZWTIZDWT, C5
ECON AER AR T 5 &\ ) b —AERY
LEFENERE S L2, E50EFETE
HEBEIRATEE 6 WD HIMZETLICAL Z LD
SEIZL 9, SEdwIhb ERREITH
o125, MR ORI IE4925% 12 ISR
BhbHvbnTE Y 0 ELEZHTIZ DWW
T, BRABRZNREESLEFHE LR L
E DA HARET LB L Bbh s,
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