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Differential Diagnosis of Astrocytic Tumors

Yukunori Korogi", Takeshi Sugahara'’,
Mutsumasa Takahashi" and Yukitaka Ushio?

Primary brain tumors are subdivided into two basic groups:
tumors of neuroglial origin (so-called gliomas)and nonglial
tumors. The most common glioma is astrocytoma. In this
review article, we describe the differential diagnosis of be-
nign and malignant astrocytic tumors (astrocytoma, anaplastic
astrocytoma, and glioblastoma)on conventional MR images.
Regardless of the degree of histopathologic differentiation
or anplasia, all infiltrating gliomas are clinically malignant.
Therefore, it is important to diagnose the infiltrative nature
of the tumors on MR images. Characteristic MR findings
including signal intensity, contrast enhancement, and local-
ization of the astrocytic tumors are discussed.
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BRAEDHHILEHLDPLOBEY LTHBL.
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Fig. 1 A 35-year-old man with astrocytoma.
A: T1-weighted axial image.

B: T2-weighted axial image.

C: Contrast-enhanced T1-weigted axial image.
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Tumor is homogeneously hypointense on T1- and hyperintense on T2-weighted images (arrowhead). The tumor is located mainly at the

cortico-medullary junction and invades the cerebral cortex.
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1. 2HifafE (astrocytoma)

I[HWHO% ¥ Cldgrade 2 10 S T 5 EMIFNE 131
FEFRRE (2B VDS, SR L b BB C %  F MR
HEECERL, FEOSPOILTLIBHERIEA 2V
[EEE T3 55, AR % total removalld B\ -2V 20%FEEE1C
L2 TEY, ZNHFTETHSFEEFRIIREEIBEETH
D, —fEICIZS0~TORRRE L RESNTWET. RREN
(protoplasmic), F#EHENE: (fibrillary), FEME (zemistocytic)
IS NS,

2. BIEHEMHALAE (Anaplastic astrocytoma)

IHWHOZ 4 Cldgrade 3 IZHHENT WA, 5 FEFR)
20% %9 & FHRARTH HH, RLDOLFEREZINZ K%
HIREOESITL D50%E 5 FEEFROMESNTET
W5, MR I3 EHHRENE |2 X Tmicrocystic changes7)*
Rond, FBFEICHATERI L, NEEEDORE
EHBTRVY, HIMIEE) 2 EH 5.

3. FE3FNE (Glioblastoma)

BADT > b LEHOR TR OFEIEL, »okbF
BORBLRT)F—<TdhA. [HWHOSHE Tldgrade 4 T
HbH. SEAFFIZION KRB TH Y, FHEFHEII1E
HIEPRD. S HITIZDORKER L&, BoEOBRED
HEHICHHEDLTH TN FROUBVALN TRV, F
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HERAL I RTEEIES R D L C RV THIHETH 545, LI
THREEL, 22 EORFECE DB Z LB Z . NEH
Tidhake, ARICIFET 5. R RIEND & LT, BRE
% A L Coutterfly BRI TR KBEER ISR B TR AT L < A5
N5, F7-5E, BEEAORHBL L O SHEICRRD
5. KT, FEEN F 22IIEE RO M ML HETE & g
FAOBEFIIBFEOR S IFRM LA THY, FHEL L
RS 5. HULEZE, HIHA DR LC o -, FEgm
%, mass effect® FROTFHEOPT RO THEiv, fROREME
DOFFEERE & AR, MEFERICEEE 7))+ -V R, #
fiE, 1EE DKL OSEFIZHE TRV,
b. %A DL MIRIER
1. EAEHYE 2 MAENE (pilocytic astrocytoma)
NEOEMPBED A TRL S, ok REOHRE
BTHD, BERHE CTHGELEE BV, NREIRIITS
T5ED, 77 ETIIHEAECHRTEICRET 5.
2. % B2 HlE (Pleomorphic xanthoastrocytoma)
HRIBITIIFHRD L { grade 2 L TH 525, BMHEOES
BBl H LY. BERVEBOBRESH L. HEZOKR
fRERizFEMRICR O, MTEEIRLS <, MEREZ
9 DB—2DEHMTH 5.

— AR L BT R

EMIBRE CIIAERIE BRI —TH B D5, Akl L
bdHsh. BEOMREIIRONGZNWZIEDFNE L, Ho
THREETH S, WEHIHERITFE T, mass effectid 7%
v, ARAEERE) 2L b H D, TIAREIER TRE5RE,
T2 W CEESHRETH AHY (Fig. 1). —HkAYIZHITRRD
RiIFFAD NS, EREEMREECIIEREE - T
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(A) (B) (c)
Fig. 2 A 38-year-old woman with anaplastic astrocytoma.
A: T1-weighted axial image.
B: T2-weighted axial image.
C: Contrast-enhanced T1-weighted axial image.
MR images show nonenhanced tumor in the left frontal and temporal operculum and insular cortex. The tumor extends to the basal ganglia.

i) RO BEEN RS R S s Y, BEAEREET O EA Iz bRl S, WmAIRIZIE, BEOREW, AT
—FH LT ENR st 55, HitEe ) v SR R A D 5.

BESEMIE I ZMEL D S NEHFAY—TH B
B, HOPLBROFRIIR LNV, [EHEODFEH R

FETHRSPORIRTH 5. WRHRIIEAY, 25 el
FIFEFITTSDE DL L, 1T LA LR S N WElHH, ek Ly, BEMHOEN-ZBWTHEZW TEELD
%0 &5 (Fig. 2). MBS NAPITIXBRE, i, B 1, MM OmREx » S b3 ROFEE ShT
=, VY TRBESFIENY - PASNS (Fig. 3). Wa, ThLLIBHFEIZIZEASEHBENLY, EMAE
BEFIE TGO IABAICAREEECH Y, Hifl, HIED EFEEE SR, AR BMBIEILRETH D
1E, MRS, cellularity DFEEEDE VD78, NEOM: DRSNS, bbb O T19964F LI MRIEZE % 1
RIIWD TARY—TH 5., 2O L) LFTRIET2MMED )k 1L, FrE 2 3ERCTHBEENEZ OB LN 7 ) + —
D50 g <, BEHIEDIEIE, fluid-debris level Z £ - 72 < EHT06 (B3FE24051, BRI EMIE RS % &) 128w
Hill, hypercellularity % 33 R {R5 5 Ol B & L {H) T, BHME L MR EHRE LG RIILTOZELT
9 %Y. BEEFME % 3 BB Dsignal void | IIBSFIE L2 It &% (Table 1).
BRI TH 5 (Fig. 4)¥. 1 FL AL DRBFEEAD % L )Y TIRYEERN R, SREMMEMAIRIIBFEED Ny —

!‘

Fig. 3 A 26-year-old woman with ana-

. plastic astrocytoma.

A: T2-weighted axial image.
‘ B: Contrast-enhanced T1-weighted axial

image.

MR images show markedly hyperintense
nonhomogeneously enhanced tumor in
the frontal horn of the left lateral ventricle
(arrow).
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Fig. 4 A 51-year-old man with glioblastoma.

A: T1-weighted axial image.

B: T2-weighted axial image.

C: Contrast-enhanced T1-weighted axial image.

T2-weighted image shows both markedly hyperintense and mildly hyperintense parts (arrowhead) of the tumor. Postcontrast image shows
ring-like enhancement with necrosis. The flow-void represents the tumor vessels (arrow).

Fig. 5 A 47-year-old man with
glioblastoma.

A: T2-weighted axial image.

B: Contrast-enhanced T1-weighted
axial image.

Postcontrast image shows multiple
ring-like enhancements in the white
matter of the right frontal lobe
(arrow). T2-weighted image shows
hyperintense areas between and
around the enhanced nodules.
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Table 1 Signal intensity and contrast enhancement of astrocytic tumors

Glioblastoma Anaplastic astrocytoma Astrocytoma
(n=24) (n=12, 29) (n=8)
T1:low, T2: high, CE (-) - 2 (8) 6
T1:low, T2: high, CE (%) 3 4 (9) -
T1: low, T2: high, CE (+) 5 4 (6) -
Nonhomogeneous, CE (:/+) 2 1 (6) -
Ring-like CE 11 1 (2) =
Multiple CE 3 - S

CE (-): no enhancement, CE (+): partial enhancement, CE (+): total enhancement.
(): indicates the number of cases including all anaplastic gliomas.

FREIIF4H25H 13
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Table 2 Main location of astrocytic tumors

Glioblastoma Anaplastic astrocytoma Astrocytoma
(n=24) (n=12, 29) (n=86)
Cerebral cortex - 2 (8) 2
Cortex + WM 11 2 (7 2
Cortex + deep GM 1 2 (4) -
WM 5 1 (2) =
Both hemispheres 3 0 (2) -
Thalamus - 1 (1) 2
Brain stem/cerebellum 3 1 (4) -
Intraventricle 1 3@ -

WM: white matter, GM: gray matter,

( ):indicates the number of cases including all anaplastic gliomas.

T&5H(Fig.4,5), BEBMEBETOALNE Z L3S
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BB VITERIIZH B A LB IEY S\ (Fig. 3), B
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EBEDRAEDENCER L Z EHE v, FhRoT0F 0K

(

Fig. 6 A 47-year-old man with glioblastorna.
A: T2-weighted axial image.

B: FLAIR axial image.

C: Contrast-enhanced T1-weighted axial image.

A)

ickaE, BEE L CTEMBERIMTICEREEZE X, I
IR B OB A 12 BIEE L 2 12 (v (Table 2). —HiE
MEECEEZE GEEBFEOT M. 2
JEIZKERGIREHI T 5. BRI RMINE X B IE 12w
bOPHBMBEICECbOFTEEIEELRBEEZRT
A%, MBS £ -3 RIBAIERE S B L U B RN L IR ER
IZHHERT B8 — U RBINE Ao (Fig. 2). 7-
IREPNCEHEDSH B 7Y —~ DBEIE, B fE
OWFEMED T & BbI b (Fig. 3). WEE A L EA K
FIROERIZBFECHLTH HH%(Fig. 6), FEFMELSLT
B Z ZEBAE D 2 PlTH S .

HEDOMRUC BT % EMIFRIERO&RID XRET L
HE DR VA, Asari H¥I, EETRE A2 7L L 2l

T2-weighted and FLAIR images demonstrate hyperintense tumor, which extends to the bilateral frontal lobes via the corpus callosum (arrow).
In this case, contrast enhancement is only partly seen (arrowhead).
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Fig. 7 A 45-year-old man with anaplastic oligodendroglioma.
A: T1-weighted axial image.

B: T2-weighted axial image.

C: Contrast-enhanced T1-weighted axial image.
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MR images show markedly nonhomogeneous tumor in the right frontal and temporal lobes and basal ganglia.
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