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CH S &t AF M of 8t 3| X| 1995 ; 33(6) : 833~839
7N 3, F A AZAER o, W] Bok

A4k BAE skl ond, Ao 19139} 132 2919] &
7

S AAzFe BEL WeldAle} @ o] B
H
n

8lo], A7) TP LA NA I, A AEFEE B4l
8l

o] zA e oz ofu 224 543} Hade] YETE
Zakgom, A7 gt 2Rt Aol f72
=steir}

ZR

A 119 AF 290 A AR Em 28] EAe

szee] WAE FT ANom Wavl FAAY A2
o AQH ol 9ol ol A, 01 F 6ello A WAk FAA AR
o FRE| AL AR, 3ello| ] FAA Az

HAA o 2 9 x3}3 9)sdtH(Table 1, Fig. 1a, b).
T17}z3 2 el A 13712] F4F 1Y As7t=s &

by-region)] ¥]|ar} 7}&3sA] skl bk, A EA o
2 Antoni A3} Antoni B3 X|Fo| &xj
HAA =314 s, B EEA Y
Ak 2y T27EG Al EdFE Al
10702 WM FAA 27l - kS

o] AAZ7E, o Ao A dgo] IAIHE 9]
(Fig. 2a, b, ¢, d, e), 17 < % # (reversed target)
22 YiEe IAIZAE, ¥ AAIYUEE B

Ol jo oy ke

(Fig. 3a, b, ¢, d, e), IHAE BF FAZI7}EE Hor,
7t AAEZES #ike Wt F 4
Mol WHae WA T2 A G A9 v w7} 7153
=4, T2 ZFAANA HAZHAEE Ho|w =dF7FA]
FAZ7IEZS B3-S Antoni-AR-$7F & 3Lto g =
A Z2] 7} Bom FAld d@FA o] Botont, HAA
E 3ty wist= Al whdell, T2 2 AN A 4157
EF Holy, £FFH TIZA2JAA 29570
gk H-9 = F2 A AH E7A (loose cellularity)S Xo]aL g}
o, AAA =3 WIE F2 Bo]+= Antoni-BR|Y¥ o
2 vepygd Ao F Jephd WA FA Y= 3EA
WA o F Hal RRo)odrh(Fig. 3a, b, ¢, d, e).

o] ¥ Aag Al93tas 25 AA7F 293td =0 =}
71Fg d Aol A IS 1] 2] W Ao Aut Sl Z(F-
ig. 4a, 4b), Y A= 25 S Y353} (frequency en-
coding) ¥W3kel| T3 Mo 3lstA o]F lFE(che-
mical shift artifact)® 7FFsloich vl ol wWelsbd oz
= THACA AR FTe] WAE ey, AT wlg
Skol 27| F7 4Ake] F7HH s E JIX e B o]
E753 FA A h

FH e} FHEA ] A E A3 A2 = A9 9
= ol & A4}l 3172 (fat containing cap) ®EoFo] 77%
(10/13)e A o] =glow, 138 2% 454004 74
o] 3 AA3 L e o]F 3 HWidA Fo shatA
n] 2k (pressure erosion)©] = ¢}

o
W A7 2 71900 FoFe vlma Eahx] gron, o
= AAEF, A7 AFF, 283 TS 5o] ok
(4,5,7,8).

Fig. 1. Cases demonstrating relationship
between masses and main nerve trunk.

a. T1 weighted, enhanced sagittal image
(SE, TR/TE :500/60) shows a mass connec-
ted to the main nerve at its central port-
ion(arrows) in thigh.

b. In another case, proton weighted cor-
onal image(SE, TR/TE:2000/20) shows a
mass attached eccentrically to main ner-
ve(arrows) in thigh.
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Table 1. The Summary of Clinical Data, MR and Pathologic Findings.

Case Age/Sex Site Nerve Identification Central/Eccentric
1 65/F Knee One-branch of femoral N. NA
The other-branch of femoral N. NA
2 29/M Arm Brachial N. . Central
3 25/F Shoulder Subclavian N. Eccentric
4 63/M Thigh Branch of sciatic N. NA
5 75/M Popliteal Common peroneal N. Central
6 48/F Thigh Larger-femoral N. Central
Smaller-branch of femoral N. Eccentric
7 27/F Arm Median N. Central
8 15/F Thigh Common peroneal N. Eccentric
9 28/M Arm Ulnar N. Central
10 31/F Arm Interosseous N. Eccentric
11 42/F Calf Tibial N. Central
(continued)
Signal Intensity Homogeniety Appearance Gd-CE Capsule
TIWI T2WI TiWI T2Wi on T2WiI
Intermed High Yes No Non-specific Yes No
Intermed High Yes No Non-specific Yes No
High High Yes No Reversed target Yes No
Intermed High Yes No Non-specific Yes No
Intermed High No Yes Non-specific Yes No
Intermed High Yes No Target Yes No
Low High No Yes Non-specific Yes No
Low High No Yes Non-specific Yes No
Intermed High Yes No Target Yes No
High High No No Non-specific Yes No
Intermed High Yes No Non-specific Yes No
Intermed High Yes No Non-specific Yes No
Intermed High No No Non-specific Yes Yes

(continued)

PATHOLOGY
Capsule Cellulartiy Degeneration Hemorrhage
No C-mixed, P-loose Myxoid N.E
No C-mixed, P-loose Myxoid N.E
Yes C-cystic degen, P-high Cystic Yes
No Mixed Cystic & myxoid Yes
Yes Mixed Cystic & Myxoid Yes
Yes C-high, P-loose Myxoid Yes
Yes Mixed(Mainly Antoni-B) Myxoid N.E
Yes Mixed(Mainly Antoni-B) Myxoid N.E
Yes C-high, P-loose Myxoid N.E
Yes Mixed Myxoid & cystic Yes
No Mixed Myxoid & cystic Yes
No Mixed(Mainly Antoni-B) Cystic Yes
Yes Mixed Cystic Yes

*NA—Non applicable due to mass location remote from the main nerve trunk C-Center area of the mass, P-Periphery of the
mass N.E —Not Evident Gd-CE —Gadolinium Contrast Enhancement N—Nerve Degen. —Degeneration
Intermed. —Intermediate
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Fig. 2. Schwannoma showing target appearance in popliteal area.

a. Fat suppressed T1 weighted axial image(SE, TR/TE :533/16) shows a mass isointense compared to surrounding muscle in
popliteal area. (arrows)
b. T2 weighted sagittal image(SE, TR/TE :2000/60) shows low signal intensity at the center and high signal intensity at the periph-

ery.

c. Contrast enhanced, fat suppressed T1 weighted sagittal image shows dense enhancement at the center of the mass.
d. Photomicrograph of the mass shows high cellularity and focal myxoid degeneration at the central portion. (H/E, X100)
e. Diffuse myxoid degeneration shown at the periphery. (H/E, X100)
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Fig. 3. Schwannoma showing reversed target appearance in upper arm.

a. T1 weighted axial image(SE, TR/TE :600/20) shows a mass slightly hyperintense compared to surrounding muscle in the upper
arm.

b. T2 weighted axial image(SE, TR/TE :2000/80) shows high signal intensity at the center and low signal intensity at the periph-
ery.

c. Contrast enhanced T1 weighted axial image shows rim-like dense enhancement at the periphery of the mass.

d. Photomicrograph of the mass shows cystic degeneration, loose cellularity and multifocal hemorrhage foci at the central
portion. (H/E, X100)

e. High cellularity shown at the periphery. (H/E, X100)

Fig. 4. Schwannoma sh-
owing capsule around
the mass in calf.

a. T2 weighted axial im-
age(SE, TR/TE:2000/80)
shows linear band-like
low signal intensity rim
around the mass sugge-
sting the capsule of sch-
wannoma.

b. Photomicrograph -of
specimen shows a fibro-
tic band thinner than the
linear low signal inten-
sity rim seen on MR im-
aging. (H/E, X50)
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Fig. 5. A 15 year old female patient with
slow growing, painless palpable mass in
Lt. thigh.

a, b. T1 weighted(SE, TR/TE :600/15) non-
enhanced axial (a) and T2 weighted(SE,
TR/TE : 2950/80) axial(b) images show he-
terogenous appearance of the mass.

c. Gross specimen shows multifocal areas
with hemorrhage and cystic degenerat-
ions.

d. Photomicrograph shows multifocal he-
morrhage areas with multiple cystic and
myxoid degenerations(H/E, X1).
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MRI Findings of Peripheral Schwannoma: Pathologic Correlation’

Byung Il Yim, M.D., Jin-Suck Suh, M.D., Jae Boem Na, M.D.,
Kyoo-Ho Shin, M.D.2, Kun Chang Song, M.D.3

7Department of Diagnostic Radiology, Yonsei University College of Medicine
2Department of Orthopedic surgery, Yonsej University College of Medicine
3Department of Pathology, Yonsei University College of Medicine

Purpose: To characterize the MRI appearance of the peripherally located schwannoma as compared with

pathologic findings.

Materials and Methods: 11 cases of 13 lesions of the schwannoma confirmed by pathology were analyzed,
retrospectively. T1, T2 and Gadolinium-enhanced T1 weighted sagittal and axial images were obtained. The sig-
nal intensity, contour of lesion, and relationship with surrounding tissue were analyzed. All cases were
correlated with MRI and pathologic findings.

Results:In 9 out of the 11 cases, schwannoma was connected to the main nerve trunk. Among them, tumors
were located centrally in 6 cases and eccentrically in 3 cases. MR findings of schwannoma were iso signal in-
tensity on TIWI(8 cases) with muscle intensity, high signal intensity on T2WIi(all cases), strong heterogenous
enhancement in all cases. 8 cases showing heterogenous appearance on T2WI, showed mixture of Antoni-A
and B area and multifocal hemorrhage. Central low and peripheral high signal intensity on T2WI(Target sign)
was mainly high cellular component in the central portion and diffuse myxoid degeneration at the periphery,
pathologically. Reversed target appearance(central high, peripheral low on T2WI) revealed central cystic de-
generation with low cellular component and hemorrhage in the central portion, and high cellular component at
the periphery. Linear band-like low signal intensity on T2WI, suggesting capsule of the schwannoma, was not
the true capsule proven by pathology. Thin true capsule was not visualized on T2WI.

Conclusion: MR appearance of schwannoma was non-specific. The signal intensity on T2 weighted MR
imaging was determined by the presence of multifocal hemorrhage, focal cystic and myxoid degeneration, ad-
mixture of Antoni-A and B area.

Index Words: Nerves, MR Schwannoma

Address reprint requests to : Jin-Suck Suh, M.D., Department of Diagnostic Radiology, Yonsei University Medical College
# 134, Shinchon-dong, Seodaemun-ku, Seoul 120-752 Korea Tel. 82-2-361-7774 Fax. 82-2-393-3035
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