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MR imaging appearances of Schwannoma:
Correlation with pathological findings

Yasutaka Baba"?, Kouichi Ohkubo",
Noritaka Seino", Hisahiko Churei,
Hiroshi Shirahama® and Masayuki Nakajo?

Peripheral schwannomas are nerve sheath neoplasms that
consist of focal proliferation of Schwann cells. We reviewed
the MRI findings in 17 patients with pathologically proved
peripheral schwannomas. When compared with the signal
intensity of muscle, that of the mass was isointense or
hyperintense on T1- weighted images and hyperintense in
all 17 tumors on T2-weighted images. All of the masses
showed heterogeneous enhancement following the intrave-
nous injection of Gd-DTPA on T1-weighted images. On T1-
weighted images, hyperintensity was observed in the tumors
that contained predominantly hypercellular Antoni type A
tissue, while isointensity was observed in the tumors that
contained predominantly hypocellular Antoni type B tissue.
Relatively high signal intensity seen on T2- weighted im-
ages and Gd-DTPA enhanced T1-weighted images was ob-
served in the tumors that contained predominantly Antoni
type B tissue when compared with the signal intensity of
tumors that comtained predominantly Antoni type A tissue.
A capsule was pathologically identified in 15 of 17 tumors.
MRI correctly indentified the presence of a capsule in 11 of 15
tumors and the absence of a capsule in one of 2 tumors. Thus
the diagnostic accuracy was 71% (12/17). The cause of 4 false
negative results appeared to be a hemorrhage or cystic change
around the peripheral portion of the tumor, and it appeared
to be a chemical artifact in one false positive result. Thus
the appearance of MRI may suggest the cellular type of
schwannoma, Antoni type A or B. However, prediction of
the presence or abscence of tumor capsule may be relatively
difficult with MRL
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I (schwannoma) (3R REH SE O MR E MEIEE T &
5V, REFOEZZWTIZEE L CidmEEYE, CT, MRI*H
Wz OPHEEN TV, ZOHTEMRIZE D
OOWRIENTHRETH L, BICLAT—F 7727 M2 w,
T ED A S IERE R B O RTES & USRI O FFRATT
FETH DY, ARbHbiL, M0 schwannoma & 2
W S M7 HERIZ 8 V> Tretrospective [ ZMRIDFT B % i EEAT B,
EXFIEE L, HETOMRE/BLOTHRET 5.

HREIVHE

ARIE, 19904 8 H~19954FE 2 A4 TMRIAS 2 i
FH7Z THRELB W 235 & N1 THEM179%ZE TH 5 (Table
1). WRNZBEME 46, L1360C, FEipid23~751%, T
FWiZ4ImTH o7z, WHEZ W L1413 < Thenign
schwannoma T - 7z,

LI B A1 240, P B REEAS 3 B, SHERHT 1 B, HEPHAHT 1
Bl T o7z, FRAMRIZEE IS — 2 > A48 Magnetom
(10T TH 5, #HfE— 27 2 AL, spinechoBETIWI(TR:
600-860msec/TE: 15-19msec), T2WI(TR: 1800-2400msec/
TE: 70-90msec), Gd-DTPAIZ & % #EFTIWI(TR: 600-
860msec/TE: 15-19msec) TiTo 7z, #iHEE XL T 3 18
B&lLi.
1)TIWI, T2WIZ3B1} signal pattern % A & D HBEZ B
TAT\, low, iso, high® 3 B2 HE L7z, F72, MEE
IR % homogeneous, heterogeneous {243+ CTEEA L 7.
2)enhancement patternlZf8 L CTid, HAMTIWIE gL TAT
27z, HHETHEMEIRDOFFIE L LT, homogeneous, het-
erogeneous |23 4H L 72,
3)capsuleDFEIZRI LT, TIWI, T2WIIZ3B\>Tlow signal
rim % RO 72 B Brcapsulesd 1) & FEAM L 729,

PLED) ~ 3) #MR&IZCTEHE L 72, REATRIZBWTIE,
JE 35 % MR BE O %5 v Antoni type ABERLEY L AN 35 BE D&
V> Antoni type BERLEIIZ5HH L, MRIEDHES; Dsignal in-
tensity & EREEI R A BT 5 L [EHELC, TEEORESE 2tk




500 FE W AE OMR imaging (g

Table 1 Patient Lists of schwannoma

Case No. Age Gender Neoplasm Location
1. 73 F It. lower leg
2. 46 F neck
3. 32 F rt. arm
4. 35 F rt. hand
5. 75 F It. arm
6. 44 F rt. lower leg
7. 41 F It. knee
8. 73 F It. arm
9. 67 F It. elbow
10. 23 F rt. lower leg
11. 53 M rt. lower leg
12. 46 M retroperitonem
13. 43 F mediastinum
14. 27 M It. forearm
15. 40 F retroperitoneum
16. 71 M rt. lower leg
17 45 F retroperitoneum

BROF # & MRUR L TOREOFEZ B L7z, MRI
DT R dschwannoma® i & 14 b Antoni type ABERLEL %
%\ Antoni type BEEAZEIDANMFELE L IS v 4 ADTKL
FIRRBHEIC L o THFISFHE S W, BRS—-HLE2VE X
IHENERS R SN, REZHE - ADRKHEEICL - T
ZEN, 1)H53) DEIEE BV THRESHREHE & RIEE
& DM THIA R Shiz.

B R

HEAITHT LB EIC B o 7.

2. enhancement patternlZ [ L Tl&(Table 2), 17614 Tk
R EROL, SRR E—2EEMEY A L, Antoni
type B (hypocellular) Z¥Antoni type A & V) & {2 EhTw
7o, —ibiER SN \VERSTIE, cystic change$°hemorrhage %
B L CTvi7: (Fig.3).

3. capsule®D#fiHH (Table 3) 1ZBI L T, MRIZ X 25T
&, 1760411261 % capsule® V) L FFfii L7z, WHEETIE, 176
#1156 (Zcapsule % 528, MRIIZBT A HIEOA O IESH
X176 1260 T71% TH o 72, false positive L 1745 1
T 6%, false negativeld17flH 4 B T24% TH - 7.

z =

FHFERE IR O AN B RIFE I PERERS 13 35 & (2schwannoma &
neurofibromaT& %", schwannomald305EE d L < 12505
BICPITTIHEL, BEL ) icFET 5, @I
T, U OMENIIFRET Y, BEHII R, &
B, RRERE L R (R - RO THS. T,
WA L, MEOHRAMICEETT5H. BEIZIINED
LR TH 5. HWEFE MG E O v Antoni
type A &KV >Antoni type BOHEEED 7% 5V, Antoni type A
DHif I EEGHEIEOMIE T, JIFED L 3RV E
IFEEE DM 2B T 5. HEIZH> THETVWHLY
LERNNY — 2B, —JF, Antoni type BOMIRIIL,
HTKMEOEED TSN T\ A, microcystic space b 72
BDHMA. schwannomaldZPED iR <, B b IZcystic change

Table 2 MRI appearances and pathological cellularity in schwannoma

1. signal pattern{Z L Tl —
(Table 2), TIWITL 7 Fith 8 i Case No. : MH.Chara.ctfrlstlc:s of Neoplasm§ - ‘ ‘ ‘
Hhigh, 9 Flisointensity T Ismmal intensity homogenesity Gd-DTPA C:ellwu.larlty
’ TiWI T2WIi TIWI T2WI Enhancement dominant
o7z, T2WITE 176X T : : :
#high signal Tdb > 7. PIbHE L ‘ X otk v
RIZT1WI Thomogeneouss b @ 2 hfgh hfgh ’ N N An|tor|! type A
3. high high + + + Antoni type A

1741161, heterogenous s 4. high high + - + Antoni type A
bOW6BITH-7:. TZWIT 5. high high - - + Antoni type A
1217409 8 flA*homogeneous 6. iso high + + + Antoni type B
T, 9 #lAheterogenous T3 o 74 high high = = + Antoni type A
72. signal pattern & R & Dt 8. !:so h!gh + + + Anlton! type B
HAZ 3\ TIE, TIWIThigh in- o 10 ey " - N Antoni type A

. 10. iso high - - + Antoni type B
tensity & 7 L 72 8 #1375 T 11. iso high + = + Antoni type B
4T Antoni type A.(hypercellular) 12, is0 high + + + Antoni type B
EALTH D (Fig.1), iso intensity 13. i50 high + + + Antoni type B
BRL; OB 1 Bl E 14, high high + + + Antoni type A
L N S S o

. | o = I

ThHo7:(Fig.2). T2WITIRE 17. iso high + + + Antoni lyze B

Thigh intensity Z 7~ L7275, #H
#§#91Z Antoni type B@Dintensity
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= ; when compared to that of muscle, #+:+ ; homogeneous distribution ;
- ; heterogeneous distribution
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RYEEG L IS, B
. —77, neurofibromald #4EH

@ %\ iZhemorrhage % 3 L 97\,
EIZFTAT, EWELIX
Kﬂﬁb,m%,EWXH%%@é
Mk Z L E LAREICTERT L, —fikh
RWEINTWG, BRI i"T"fL."E:“ISﬁ‘collagen fiber,1J
#% 7% myxoid degenerationT& 4. ME IFHMTH 57
neurofibromatosis(ZEHF 35 2 LA 5.

Db OIESTlisignal patterniZ BV TIETIWIT174]

”73("4[, BT
IRz A S

FHi9o£7H25H

RE s 4 501
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Fig.1 Benign Schwannoma of the right hand in a 35-year-old female
(case 4)

(A)Signal intensity of the mass is relatively homogenous and higher
than that of muscle (arrow)on the T1-weighted (SE 600/19) axial im-
age. A low signal rim is seen around the mass (arrowhead).
(B)Signal intensity of the mass is heterogeneous and higher than
that of muscle (arrow)on the T2-weighted (SE 1800/71)axial image.
A low signal rim is also seen around the mass (arrowhead).
(C)The mass is heterogeneously enhanced on the Gd-DTPA enhanced
T1-weighted (SE 600/19)axial image.

(D) Photamicrograph ( x 10)of the nonnecrotic portion of the mass
shows highly cellular Antoni type A tissue.

(E)Photomicrograph ( x 10)of the peripheral portion of the mass shows
a capsule(arrowhead) .

8 Bllh%high, 9 Hlhisointensity Tdh -7z, T2WITIE176]
H A THhighTh o7z, ThoEFHA L IBEL TTIWI
Tiso~high, T2WI|Z Thigh signal 73 & V2 9 R DHES)
W28 5. Iz TRERMRIZTIWI Chomogeneous 72 b O
17BIH 1141, heterogeneousZe b OA6 B TH -7z, T2WI
TI21760 8 HlAhomogeneous T, 9 A heterogeneous T
-7z, TIWIOREE OxFIHIZ BTk, TIWIThigh in-
tensity 75 L 7234313758 T Antoni type A (hypercellular) {5
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Fig.2 Benign Schwannoma of the right lower leg in a 23-year-old female (case 10)

(A)Signal intensity of the mass is heterogeneous and similar to that of muscle (arrow)on the T1-weighted (SE 600/15)axial image. A low
signal rim is seen around the mass (arrowhead).

(B) Signal intensity of the mass is heterogeneous and higher than that of muscle (arrow) on the T2-weighted (SE 1800/70) axial image. A
low signal rim is also seen around the mass (arrowhead).

(C)Gd-DTPA enhanced T1-weigted (SE 600/15)axial image shows remarkable heterogeneous contrast enhancement of the mass.

(D) Cut surface of the resected specimen shows a yellow-colored mass.

(E)Photomicrograph ( x 4)of the nonnecrotic portion of the mass shows hypocellular Antoni type B tissue.

(F)Photomicrograph ( x 4) of the peripheral portion of the mass shows a capsule (arrowhead).

20 HRERESHE #5745 £ 5
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(A) (B)

Fig.3 Benign Schwannoma of the left arm in a 73-year-old female (case 8)

(A) The mass with a large central hypointense area was heterogeneously enhanced on the contrast-enhanced T1-weighted (SE600/15)
axial image.

(B)Cut surface of the resected specimen shows a large area of cystic degeneration in the mass lesion. This corresponds to the large
central hypointense area on the image A. This area was delineated as a hypointense area on the T1-weighted image and high intensity

area on the T2-weighted image. Hemorrhage is also seen.

fLTHDY, iso intensity Z 78 L 72 &4 iZ Antoni type B
(hypocellular) . T& o 7z. T2WIT i34 Thigh intensity &
RL7z L L, BFEOHEYTIITIWI, T2WIA*5 Antoni
type A, type BOEIXRIETH L L L, oMmE'TL %
OERETRL TS, —7F, Kimb"OIZ X, BWIEEpe
JEEEFEER % b 1T, FEEEFEEE & MRIDsignal 2 xF b § 2 &
T2WI, &5 TIWILZ T Antoni type BA%Antoni type A & 1) high
signal T o7z & LT 5. Berlin 'Y OFFEZH L HETT
¥, Antoni type ADERG ORIEMAE LN (15umbLF) 225

Table 3 MR findings in schwannoma: Presence (+)
or absence () of a capsule of schwannoma by
MRI and pathology

Case No. Capsule
by MRI by pathology
1, ks +
24 + +
3. -
4. + +
5. + +
6. + +
7. + +
8. - +
9. + +
10. + +
11- + +
12. - +
13. + +
14. = +
15. + +
16. + -
17. = +

FRE 947 H25H

#£(15-100um) % (5 &, Antoni type B 453 D S ML 13
(100pumbl L) 255D Tz LTWwa, bRbIDEST
(3R ZT1IWILE T Antoni type ADSEERL 70 #3539 EE T 1L NEB
MEPICMEAHFEL TH ) HLABO bRz, £oT,

schwannomalZ B\ TTIWITAntoni type A 7%Antoni type B
& i L Thigh signal T 5 D iZAntoni type A7DSHIILHE
W &, MEICZ L < REFME I maR{biHE ) Him
PRIDRPTVI LR EPFERE LTEL SN, FiESR
MERE, APERATAEENE, MREETPRRESENE, A, R
HilE & & o - E RS (L, —RICTIL T2 IERE L TH
D, TIWITIRES, T2WITHEES & LTHithahse,

signal patternD &> & TIREFIIIESH TE RV ESIhb. L
L, BNHNOFEFTIETIWII Tisos Shigh signal Z /<
L, fhofiRE4AEE Osignal pattern & % T 2% 51 %5
e, EETIWIE X TREi247) S &2k ), NED%
UG TAE, SVENCEFHTHLEERD
iz, —fE# IZschwannomald LIF LIE#ELF L,

neurofibromald FAET IR % A S 2V ARER IR H
TAHLEENTWwABY, Cerofolini &% ldschwannoma &
neurofibroma® & FH 12 low signal rim & L CTcapsule /585 5
nizk LTwa. —7, A Tldneurofibroma®30% T b
A7z L &1, capsuleDf HED A Tschwannoma D2 i 2k
HELZRE D 27w E LTw A, Salbhdbiidschwannoma®
capsule D IZBI L Tik, MRIZ X HFHTIX, 176I+12
Bl % capsuled ) & 5l L7z, #FEETldschwannomal 76715
fllZcapsule % i, MRIZBIT BHROAFED IZEITLT
B 12B0CT1% Tdh o7z, —J, false positivelZ 1747 6
T 6%, false negativelZ1761% 4 fl T24% TdH - 72. MRI
DR & EBEOFHEPT A8 Lo 728 & L Tlalse
positive T - 72 | BILIES O FFEAHE FRERHANIZALE LT
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W7z Z & X V) chemical shift artifact¥4E Ucapsule & 1) & 5FAifi
LTLEo72bhsb, £/, falsenegativeTdh - 7-5EHIIC
B L CTREfizERORIEBZICE WV THEE T IZcystic
change b L < i3hemorrhage?*% V), =1 & D PEED Al %
Wiz FEz bhiz, Lo T, MRIDcapsulell BT 5 5
I¥chemical shift artifactS* B 0555 Dcystic change, hem-
orthage’s EOEWOFEIIFET AL ENH L LEL N
72, Varmab¥l3, FHIESN O EMEDschwannomal 3§ &
neurofibromal 017 9 £52% (12/23) 12B\C, T2WI(114)
v LIETIWI (1 B0) (2 Trup S BE & Hl L T A9 1
low signal 7R3 VW Starget signh B S, 72, Suh
52| Ztarget signidneurofibromal AFRAY LT R Tdh - 72 L
HLTWwD, bbb OfER] Trarget sign % M L Ta b &
176507 3 B (18%) 1272 7z, FRHREAMYIZ, target sign®
AR TH o 72, Varma H¥ iTtarget signlIHEHER
FREE KB L TWwEbDOTHAHELTEY, bhbhd
FEREIIFTH. MRICBIT 2 EEHOEIIZBNT, tar-
get signlZ RIEOMEEHIE CRROONE OO, P
J&ETIZERD S A o 72 & DOHEES B A EIE 13 P+
HEY 2 WIRT 5 & OFEDIEH B A%, signal intensity D
ATREUOENIIEETH > - L OBRYIHH Y, MRI
W& BESO BEROENIIEM L Z2 5hTnwb, 40
HUHONOEFIE TR TREOWEMIETH Y, BEMD
MEHI TR B h oz,

&

1) schwannoma MR X F I LTIWIT17651 4 8 Bl4°
high, 9 Bl7sisointensity T, T2WIT17614H75%high Td -
7.

2)T1WIChigh & iso % 75§ schwannoma (L LSz 2 2
HLAntoni type A EBHEHEANT L A L Th o7z, NEEOERLD
RUEEFNCRO SNIH, AY—THot-.
3)schwannoma®capsule [3JFELEA M 121X 1 7B 1 5B 3860 &
N7z, TIWILR U T2WI®Dlow signal rim % capsule & L 723}
&, capsuleZ T AH15[EH D) H11TI Orim&x 7.
capsule ¥ A &2\ 2 JEH DS B 1 HITI DrimiZ@BH S
drolz, LIzh o T, MRIDcapsule DA HEDIEZ 1517
B 12BITT1% TH Y, BRI 572, false negative 4 ]
D J5E R E 17535 Deystic change,hemorrhage 7z 75 % 72
false positive 1 FDJEH IZchemical shift artifact?s# 2 57
7z,

4) L7zh%> TMRIdschwannoma D FAKEEEE & & 2 FEHEHEE

TE 2%, capsuleDHMEDOBWIRITILEAE NS DTH -
7=

AIFFED—ERIL, 514100 B AT A U H )5 25 (SFRE 8 4R
28, BEBICBVWTEEL.
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