[HEHZEAIMO|SESIXI 1997;36:15—20

GAAAR 27 EA T A EE 9

Q- ool ol R - AT HEAL HAY - xyH - AT 4FA

S AR B7) 24T AR AE dEe] MY E A, T
2AAEAE) A7 M SAE F Ao} A7 TR e {848 vl awstaa) skt

it ol Wl | £7] Sulelell A #5344 S A o ddste] f2A1Ae] Aust
T AT 2ABAA F 34, 15, 257, 354 10T MR 7171 & o] &3] Ap7|g 4=
dom, ZAE HAE A7) FH A Foll A AW stA) A7) FH A4S T2
2, T2-747237%, STIR-34= A.oH, 4zt A A4 #919 AsAdEE 5 A4
Foot st oz vlmp At = AT} v A9l AsHAEE HgH o=
AT F F5 AT BARH LR {243 2] (P€0.05)F BAHNE A 572
W37 = A sk

A 20}l ol 4] 39, 5ol Bl 179A fol sk A Est
Fhatsich. T2k x3 44 1ohel 7} 3, Sukel Bel A 15AA folahA As7ert 5
Fhstedeh. TL 2G4 20kel o 4] 22} 27} 35 Aol 15727} ol 9] sl F7hsteich.
SAE FA 30 S A9 Hod A AL AT 1FA BF Aol

mY
ic}
w

=

~
N

Z E:STIR-9IAFS o] &3t 7(}_7] Frojod Ak

o = o

7 A}u}

o

FAAY $o 2 A TR DA
38 o, BAFo M £4E B2AA e
= 47

A

M B
ZA 9] A7 (denervation) aF--5A17AU9 ik,
HAPAZ, AR - &, B2A74 59 cheksl wide] 9sfo]
At dubd o2 DAA ] Acke)] JAAA D A7) A

o oA B N

AH(electrodiagnostic studies ; (o) ZAHE ZAL, AAAE
Ah, A7 9] AAN 7 T2 o] 8F 3 glek FHE Al
AT AZ] Acde)| Ar|FHdAre] o] fo] F7kstn

A

BeH(1-9), A71FHRAL 0|48 FAT GAA Ak
#g Bue v) - =B} Shabas S(3)0] HLo 2 2AlzE
2ATY A FHAAEAS R o) F BRAAEL F 2
A749) Aol A7 FHAe] F-43b AH42 5 lhe &
o) QA TEo] YrH(10-12). BAZe) BAAL AR
FA AL 1), ok (VN el A 1d7bA)), w4 (1do] )

gy st o) whof &) Al whakabA what Al

29l 3o sta o) ool 5} Af 3)e) 5} 3} wAl

o] - U 1996\ = <13l share] wn) x| ol o) s 75
o] %o 19961 8¢ 9 Hahed 1996 109 8elol] A=) gl o

& agE BAT At A 8
oli m, BAE HAUTHE BAA B89 7] Frle] QoA H S5 @ Ao
oA vhehte m AL E e RE)
19 A EE Brsted 2ee F AL

22 FR3AE o A FHEAAE F4 A4 Al 7]
oJatx] atedcka & wbAE (10, 11), West 5(12)2> STIR
(Short Tau Inversion Recovery)—%3AtellA] T4 % Z AR
o} 27]d olakade] vt &A1 9] 27] zdhel] #-8-3lc}
L 3t

g2ba £ Qe B2 2AAAR] B FATNA 2]

o
o,
of,
o
o
>
}Oll
ol
1
o
rE
£
-
]
5]
m}ll_ul
o,
kK
r
rN
frt
ol
>
>
o
o
2,

3 AFed Al A E A A 2
B 72} skt

o
IS g4 FEgle] AR/ 5olel (25-3kg) & AME
3, Ao} YA INFAE B B3 Aol
g ARE AHgelolnh BE SRelA 42474 AWF 3
U 15, 257 2 359 7Aool A1 BH S RS



o, FA270] HddrtA] THE A §A AQssich.

35 HZAZ o Het

E71E 5 Yol E-2}9] (prone position) & ZAA|7]
ol &R AL g o gNog AEF F FS

o] AF& A2 (posterior superior iliac spine) & 5= A
o] ZF=5Z (gluteus maximus muscle) 2 2|3k ¥ =
AEARZ AFA4FH S xR @A 2AsHEA
735 utelste] B3R 05em7PA o2 Al 9] AbslslE
As}a 1 Alel & AdEtch. 7FadS sl A8 AN
gt Fo} a5 o] &7t 194 200mgs MY 255
t}.

o

%3

]

)

[e)

doomh > oo S o ofl

o
32 o

>
==

A2 |ZH S ZAL
E7)E Z3bo] oke}¢ (supine position)® 1A F oF=
HE T 2p7]FHdARS Ak AHERE A7 FH A 7]+

%24%3 1.0 Tesla Magnetom 42 SP( Siemens, Erlangen,

S 2| : EAIKMAIZI E)| SAZ20 XD B34
Germany) $12™ <-4 THIYS 21435150} Aok (field
of view)+= 12—14cm, matrixg—= 192 x 2560]¢} o, AHF+
A%} 744 247t S5mm, 0.3mm=E #edsjeich. A ~
Ao Z(spin echo) 7] 22 TR (repetition time) / TE(echo
time)7} 242+ 500/15msecql T1-7Fze3A¥, 2000/ 80msec2]
T27; %34 9 inversion timeo] 160mseco]i TR/TE7}
1500/ 20msecq] STIR-3AHS- SgbH o 2 odgirh

oML ZAF

TAE ZJAHE= Cadwell Excel system(Kennewick, Wa-
shington, USA)2S o]&3}l4itt B7]5 Beolgjg 14X 7 %
A7 25 dEFY] dEe]FEe = (biceps
femoris, short head)®} 7} (semitendinosus muscle)-S
Aesle] A E7] A (needle electromyography)S A}7]%
Hed Al A Fol Algtgl o 2AA S TA7} HE A AT
(positive sharp wave)<} 245 ¢ (fibrillation potential)
o A ARSI (13)7} ekt AelAt tol A

Table 1. Data of Denervated Skeletal Muscles in Five Rabbits
Days after Signal Intensity of Denervated Muscle
) Rabbit No EMG
denervation TIWI T2WI STIR
3 1 Iso Iso Iso =
2 Iso Iso Iso =
3 Iso High™ High =
4 Iso Iso Iso =
5 NA Iso High™ —
7 1 Iso High High +
2 Iso High High +
3 Iso High High -+
4 Iso High High =k
5 NA High High +
14 1 Iso High High +
2 Iso High High +
3 High High High +
4 Iso High High +
5 Iso NA High +
21 1 Iso High High *
2 Iso High High *
3 High High High *
4 High High High *
5 Iso High High *

Note. High=denervated muscle showed a high signal intensity relative to contralateral normal muscle
with significant difference in measured signal intensities between denervated and normal

muscles(P < .0.5).

High+=denervated muscle was isointense visually, but measured signal intensity was signifi-
cantly higher than that in normal muscle(P < .05).

Iso=denervated muscle was isointense relative to contralateral normal muscle visually without
a difference in measured signal intensities between denervated and normal muscles.

NA =not available

EMG =electromyogram, + =positive denervation potential

*=EMG not performed
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STIR(A) and Tz—weighted(B) axial images of the hindlimb skeletal muscles obtained 1 week after selective transection of
the left sciatic nerve show patchy increased signal intensity on T2-weighted image(arrowheads) and more diffuse

increased signal intensity on STIR image(arrowheads).
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A. On Ti-weighted axial image of the hindlimb skeletal muscles obtained 1 week after selective transection of the left
sciatic nerve, the signal intensity and volume of the denervated muscles are similar to those of the normal side.
B. Ti-weighted axial image obtained 3 weeks after selective transection of the left sciatic nerve shows mottled and lin-

ear increased signal intensities in the denervated muscles.

decreased.

The volume of the denervated muscles is markedly
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MR Imaging of the Denervated Skeletal Muscles in Rabbits'

Hyung-Guhn Lim, M.D., Seon-Kwan Juhng, M.D., Sung-Ah Lee, M.D.
Kang-Mo Lee, M.D., Seon-Gu Kim, M.D., Dong-Sik Park,. M.D.?
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L Department of Diagnostic Radiology, Wonkwang University School of Medicine

Purpose:To determine the time of magnetic resonance(MR) signal intensity changes in

denervated skeletal muscle and to compare MR imaging with electromyography(EMG) in the evalu-
' ation of peripheral nerve injury.

Materials and Methods: We evaluated MR imagings of denervated muscles after experimental
transection of the sciatic nerve in five rabbits using 1.0T MR unit.
' MR imaging and EMG were performed 3 days and 1, 2 and 3 weeks after denervation.
T1-weighted images(Tl—WI), T2-WI and Short Tau Inversion Recovery(STIR) images were obtained.
The signal intensty (SI) of muscles in the denervated and normal sides were visually and quantitat-
’ ively compared. After measuring the SI of the normal and abnormal areas, the time of SI change
was determined when there was significant difference (P(0.05) of SI between the normal and
denervated sides.

Results:On STIR images, two of the five rabbits showed significant SI changes at the third day
‘ (P€0.05) and all showed significant changes(P(0.0S) at the first week. On T2-WI, one rabbit showed
significant SI changes at the third day, and all showed significant SI changes at the first week. On |
T1-WI, significant SI changes were seen in one rabbit at the second week and in one at the third.
One week after denervation, all showed denervation potential on EMG.
| Conclusion: This study suggests that MR imaging using STIR images is a useful method in the
evaluation of denervated muscle, and that MR signal changes of denervated muscle may precede
EMG changes after denervation. To localize and to determine the severity of the peripheral nerve

injury, future analysis of the distribution of abnormal MR SI in denervated muscles would be help-
| ful.
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