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Neuroradiological Findings
of Relatively Rare Tumors of the Brain

Noriaki Tomura

In the publication by the World Health Organization of
the histological classification of central nervous system tu-
mors in 1993, several new tumor types were added, includ-
ing pleomorphic xanthoastrocytoma (PXA), dysembryo-plas-
tic neuroepithelial tumor (DNT), and desmoplastic infantile
ganglioglioma (DIG). Referring to these newly classified
tumors of the brain, the present article describes the
neuroradiological findings of relatively rare tumors of the
brain such as PXA, subependymoma, gangliocytoma, dys-
plastic cerebellar gangliocytoma (Lhermitte-Duclos disease),
DIG, central neurocytoma (CN) , neuroblastoma, desmoplastic
medulloblastoma, atypical teratoid/rhabdoid tumor (ATRT),
glossopharyngeal schwannoma, and malignant fibrous his-
tiocytoma (MFH). PXA and DIG affect the cerebral hemi-
sphere and appear to be cystic masses with a solid compo-
nent on CT and MRI. Gangliocytomas commonly occur in
the floor of the third ventricle and the temporal lobe. CT and
MRI typically show a mass lesion with no vasogenic edema.
In Lhermitte-Duclos disease, T2-weighted MR images re-
veal characteristic enlarged folia. Desmoplastic medulloblas-
tomas tend to favor the cerebral hemisphere in the adoles-
cent. ATRTs are rarely seen in infants or children and re-
semble medulloblastomas or primitive neuroectodermal tu-
mors. Intracranial MFHs are also rare tumors and sometimes
resemble the meningiomas.
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N HE 5 D 43 ¥8 12 2w T, World Health Organization
(WHO) % 5 19794 I RIMASEAT S N7z, 19934 121EE D
SLERMARAT Sz FRCITH 7212 B E
(pleomorphic xanthoastrocytoma: PXA), W3FSIEZRMEAE
R Jif#5 (dysembryoplastic neuroepithelial tumor : DNT),
A HETZ B 1 FL VR A AR B 2 I (desmoplastic infantile gan-
glioglioma: DIG) 72 &4 o 72, #5610 H ABE £k
EFMARRIIBVWTEZVT o LHFHETIE, 20
19934EOWHOBHIZF 7z (b » 7l E vl & LT, 1k
BHENEEZ ONIEEICOWTERLED, ARTIE,
Z DFEHERANEO—EBIZ OV TEGEIIE > TR T 5.

E ik RIES

Z DI EMRNE, B R, BIFE, Ehk
M tEEMAIE, PXA, BT E MM EMNiGE
(subependymal giant cell astrocytoma: SGCA) 7 E5%% 5.
PXA?-1319934FEDWHOS I H 7212 nb - 12fEH T H
), Table 1D X9 %A H 5. 12, ANROKENEERNE
W CRIEIHFIE L, BEFEARNET 7 b DRIV & A 7 E I
INEEE) LEDPD D, SCCAILAEHITEREILAE DHEF DK
FEECAONBER T, BICEYO—JhEICALNS S
ENE L, WEANICAD > TRETAEETH 5.

L RRIED

LAHE, BIRE EKIE, HEEFLIEIR EAHE, LATHE
(Fig. 1) R K2 OFIEIZ AL, ZDH L, ERTEIZ
HELIEDREA, HFICEFEIIBWT, F4REIALGNS
ZEDLWERET, BEICRNEICDIET S, Table 200 &
) RIFEHY DY, BEEELRD DD ANS LEERLTL
bENLIIVZRVWEI)THAE. RAORENES T, &
AN & DR E T B VWER T AR, ERTED
WA ZEZ DLENH L. 1275, BEOWEFIZIZ, &
AN & Y R A ST A EH D RE STV 597,
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1 8 B A L N (Fig. 2), /0 i 302 Bl 1A o 76 505 400 s B
(Lhermitte-Duclos#%), DIG, DNT, ffi#EaiiZmE, A
#EMINANE (central neurocytoma: CN) (Fig. 3), WLplifEsFlE 2
EHR T DOGHEIZAS (Table 3). AEEEHINLHE (Fig. 2) 1358
3P MTEREIC S C A 5N, LIE LIERORIER R EH T
EEBIZABNS., HHFEAMIIIEEL L - iR HE o

Table 1 Imaging findings of pleomorphic xanthoastrocytoma

Cystic mass with mural nodule,

Imaging ch isti - ;
aging cheracteriica little vasogenic edema

Location Superficial cerebral hemisphere

Mural cT
nodule T1W

Hypo- ~isodense mass with CE
Hypo- ~isointense mass with CE

| T2W Hyper-~isointense mass

L

CE: contrast enhancement; TIW: T1-weighted imaging, T2W: T2-weight-

ed imaging

ZnC & THERIBE L X &b, CTRMRITIESE
PRIZIFRE ($ A 5 L7 > (Table 3).

Lhermitte-Duclos#p*- 82 191% | 19204E |2 iR #IZ ey & ﬂ
tﬁ%tﬁtih.ﬁﬁi?ﬁumutwﬁﬂmﬁm
5.%M%m@”%@$%$ﬂﬁﬁkt,ﬁt¢%@@ﬁ
RAUEFTH B, Thix, MRIDT25EFH{E TR 1580
Fon, BESLEESOWIRMEENIZEITHED ELAL
1L % (alternating bands of high signal intensity and normal
signal intensity)* (Table 3). ENERCEIRIER EOHED
APF L EHEICALNS, FHHENIZIZENBORE L 20
I KR o O A ED S5,

DIG #1012 Taratuto 5 ' A%“Superficial cerebral astro-
cytoma attached to dura” & L Ty L7ZFERICIZ L E D,
Z D% VandenBerg 52 ARG Lz adFEH ST 5
1 LLTOILRICA O, KEGPERICK S 2088 % 2T
. MEHHIIAERE 0 < 5 L, BRI & BERDT &5
B, CHDBERRERIC DM TH S, FTEMSIECT
T ICRWINT, MRITIITUATELT2HAAE L b1

Fig. 1 Axial precontrast T1-weighted (A) and T2-weighted (B)images in a 78-year-old woman

hyperintense mass on T1-weighted imaging and a mass with mixed intensity on T2-weighted

with subependymoma. The tumor locates in the fourth ventricle (arrows), and appears as a A ‘ B

imaging. Hypointensity on T2-weighted imaging is due to intratumoral hemorrhage.

Table 2 Imaging findings of subependymoma

Imaging characteristics

Intraventricular mass, calcification*cyst-hemorrhage: sometimes

Location
CT
TIW
ToW
Differential diagnosis

Fourth ventricle, lateral ventricle

Hypo- ~isointense, CE (=)

Ependymoma, central neurocytoma, astrocytoma

Hypo- ~isodense, CE (-)

Hyperintense

T1W: T1-weighted imaging, T2W: T2-weighted imaging, CE: contrast enhancement
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Fig. 2 Axial precontrast CT(A), T2-weighted MR (B), and postcontrast T1-weighted images (C)in a 71-year-old
woman with gangliocytoma. The tumor locates in the anterior and medial side of the temporal lobe including the A
hippocampus (arrows). The tumor does not enhance on postcontrast T1-weighted image.
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Fig. 3 Axial precontrast CT (A)and T2-weighted MR images(B)in a 17-year-old girl with central
neurocytoma. The tumor locates in the anterior portion of the left lateral ventricle (A, arrows).
The tumor appears hyperdense on postcontrast CT and T2-weighted MR image. High attenu-
ation of the tumor is due to calcification and contrast enhancement of the tumor. T2-weighted
image shows some cystic portions (B, arrows)within the tumor.

SAEFEEL, EEAITHIM SIS (Table 3). BIEIED X
912, WIS ERT S A E AR R T A B T & AR
T, KEHGOZMICEHTH Y. &L, HEFEMIZD
ML L T2 b @ & LT 20 VR i A T2 100 o e 2 0 o M
(desmoplastic cerebral astrocytoma of infancy)" 734517 5
M, HREHEEAIE, BRES L AE R AR PR SE N
%5 (primitive neuroectodermal tumor: PNET) 433 % %%, DIG
TIHAKILDA LN EZVI LB B L ORINEHTS
B,

DNT#- - MI3/NR, EHERAICALR, BEILIELIE

‘Fil 1448 A 25 H

HEEHOWMAGTADPARFE->TWA, HIEEIZRK DTSR
L, FEZEEIZHA. CTTIRIEFRE L DERINT, &
IZERIED A5 A, MRITIE, TI15&#E TIRES, T2
RETREFTEET LN, FEOALNLZ NI LAY L
WD, BRBESOALNEZEbLH L. ERAIEHE
DHALNLBBERESHTVEW,

CN (Fig. 3)13, HHEBOMENIEET HEHT, FFiC
IS ORTHERICE { ST 5. 1T A EDERIT, AKX
b & BRI 3380 b, BERLIIIEEBEAN O BTG
IZZ L A 5N519, CTTIE, ARICLS ORI S~ Bk
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Table 3 Imaging findings of neuronal and mixed neuronal-glial tumors

Location CT TIW T2W Other findings
Gangliocytoma Floor of third ventricle Hyperdense Hypointense Hypo- to Vasogenic
Temporal lobe CE(-) CE(-) hyperintense edema (=)
Lhermitte-Duclos Cerebellar hemisphere Hypodense Iso- to hyperintense  Iso- to hyperintense Enlarged
disease CE(-) CE(-) (alternating bands) cerebellar folia
Desmoplastic Hyperdense Isointense Isointense Cystic and solid portion
infantile Cerebral hemisphere (solid portion) CE(+) (solid portion) Solid portion:
ganglioglioma (solid portion) attachment to the dura
Dysembryoplastic Hypointense Confined to the cortex
neuroepithelial Cerebral hemisphere Hypodense CE(-) or (+) Hyperintense Cyst: sometimes
tumor
Iso- to hypodense  Hypointense Hyperintense Cystic and solid portion
Ganglioglioma Cerebral hemisphere CE(+) (solid portion) (solid portion) CA: often
(solid portion)
Central Anterior portion Iso- to hyperdense Variable Variable Cyst, CA: common
neurocytoma of lateral ventricle CE(+) CE(+)

TIW: Tl-weighted imaging, T2W: T2-weighted imaging, CE: contrast enhancement, CA: calcification

Fig. 4 Axial precontrast T1-weighted(A), T2-weighted (B), postcontrast
T1-weighted (C), and sagittal postcontrast T1-weighted (D)images in a 1-
year-old child with cerebellar neuroblastoma. She had an onset of gait
disturbance. The tumor locates in the central part of the cerebellum in-
cluding the vermis (arrows). Postcontrast T1-weighted imaging shows nu-
merous nodular enhancements in the tumor.

6 AARERSE H62% £9%
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JUC, MRITIITIRFE - T2RAE L O IIARY— 2 E55H
FEERL, #EFIC L Y ER%E ST 5 (Table 3). MW
TIEE EHREIRZO SN, FhIC, HkEICE
BTk ad iy, BRPHBHELZELA2HAFPRESLTS
D, FNHOFTIE, RNESERCMENR IS TRTHIR
DORIERIBOLNTBY, FETRETH S,

BA IR MBS
Wi bRz lE, BEIEME, PNET, #h#E3EM (Fig. 4), EACGENE
PEEFN, SO ICHEEEICIEZIE & L CEMER RSN
(Fig.5), WifnZFENE, EEMERFENH L, ZOfEFICEE

NBNEH, W S RERAI b SR o Rk 2 50
D, WEEICLVERPELLZZEEDY, FKEHOA

TRENOATEZZ LD, FEITRETHA.
FEIENE (Fig. 4) 1, JRERFM TR Db R AR 258
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o fEEHIE, S5 b DT, PNETOMEORIZELED
FERLH A, HEFFESLPNETIZAEMIA~ O D4 (R
OoENLEWVEETH Y, MEFEE IIXFITRELEDER

LdH AT, WRFENS IZ/NEOKRIKIZFEET B DS, /I
RRHEREIZDAONDL Z LSS, BEHRFERIZIE, BiZF
JEPPNET & Q&I A#EER 2 £ 5% <, CTRMRITIEH
I, 3836, Ghil, BEREMRLZEE KL T, AE—520k
INREFHMEZR L, SEANEME LAY —T5H5S (Table
4).

MHET BRSNS (Fig. S, @AW OREHEE Kz, BE
DEERIIET®E S, BEPLSHERNCALN, FHO5RE
FEAEMRATISE & DD H AW, WE ORI & 2 1 /NK
RIS 5 A &V 2 B, N RS FRE A S 58
THEEZLNTEY, OO RH IR OBEIZIEE
5. BEHFEIIC S MR EERDRAEIZET 5 (Table 4).

FRE 1448 A 25 H

Fig. 5 Axial precontrast T1-weighted(A), T2-weighted (B), and
postcontrast T1-weighted (C)images in a 15-year-old boy with
desmoplastic medulloblastoma. The tumor locates in the left
cerebellar hemisphere involving the superficial part of the cer-
ebellum (arrows). The tumor enhances on postcontrast T1-
weighted imaging.
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T DD TR % h 5 B

FOMIZS %  DIEEHZET N5 A, LOii#EHIZTE
RLEZLTOESHIZOVWTERT 5.
Atypical teratoid / rhabdoid tumor (ATRT)?” (Fig. 6): Rorke

lid S R 1)

520. 242 ) & DIEFNCTOFMIREENTEY,
FREEAGIZ S BUTREEAYIZ b BESEIECPNETICHLL L T 5.

FUE - ANBIZEEL, 7Y FTRIEIDBELALNS. i
TEEDLOTRL, BHICHEEL, WROICEEREILS
W, IR S, CTRMRILE b A — 20X

Table 4 Imaging characteristics of neuroblastoma, desmoblastic medulloblastoma, and atypical teratoid / rhabdoid tumor
Location CT MRI Other findings
Cerebrum, cerebellum Variable Variable CA, cyst, necrosis,
Lol Tyl spinal cord Inhomogeneous CE (+) Inhomogeneous CE (+) hx: common
Desmoblastic Cerebellar Hyperdense T1W: hypointense CA:rare
medulloblastoma hemisphere P T2W: variable Early infiltration to the meninges
Atypical teratoid / Cerebellum, Hyperdense T:IW: hypointense Cyst, hx: common
rhabdoid tumor cerebral hemisphere Inhomogeneous CE (+) T2W: iso- to hypointense Similar to PNET or MB
Inhomogeneous CE (+)

CE: contrast enhancement, TIW: T1-weighted imaging, T2W: T2-weighted imaging, CA: calcification, hx: hemorrhage, PNET: primitive neuroectodermal
tumor, MB: medulloblastoma

Fig. 6 Axial precontrast T1-weighted (A), T2-weighted
(B), and postcontrast T1-weighted (C)images in a 16-
year-old girl with atypical teratoid / rhabdoid tumor. The
tumor locates in the left frontal lobe (arrows) . Postcontrast
T1-weighted imaging shows inhomogeneous enhance-
ment of the tumor.

8 HAERSHE He2% Fo5
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PREEEYEL, RELECANMMERY. HE3FEPLPNET & TOEMESD 1 2T, FEEICsEINLbDE LTI,

EIZFEEZITRZ 2T % (Table 4). e ANE, BN, BEUGWELR EAHHY. MFH
S o Ak ML AR ERIE (malignant fibrous histiocytoma: i, BoEHETIIE L 13wy, HENIZEET S

MFH) (Fig. 7): BN LSO MEERHIR & SN2 BE O+ DIFITINTHD. O TEMRENEC, MIERIZREN

Fig. 7 Axial precontrast T1-weighted (A), T2-weighted (B), and postcontrast T1-
weighted (C)images, and left internal carotid angiogram (D)in a 74-year-old woman
with malignant fibrous histiocytoma. She experienced onset of weakness of the right
upper extremity. The tumor appears to be a well-demarcated extra-axial mass (A and
B, arrows)with surrounding edema. Postcontrast T1-weighted imaging shows homo-
geneous enhancement of the tumor. Angiography reveals homogeneous tumor staining
in the venous phase (D, arrows).

Fig. 8 Axial postcontrast T1-weighted images in a 19-year-old girl
with schwannoma of the left glossopharyngeal nerve. The tumor
originates from the pars nervosa(arrowheads)of the left jugular
foramen and extends between the medulla and left cerebellar hemi-
sphere (arrows).

R 1448 H 25 H 9
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\ZFEET A%, Fig. 70 &9 ICHBIEIC BT 2610 5 5.

TEAERSNE, = SR HSIE DA o e #iE: 3 hu BT
&, TMEAREE, HEMRELR EDP S LFET S, Fig. 8DFEH]
T, FFHIRFLDpars nervosa» & OEFEIHEEADTEE S, #
MU & 0 HIRAESEIE & OfTRTZ s TReL 2 Y, T/,
5 PAEHIE 72 & DA O FHIRFLIES & D& O FHTH
5.

BhI

B F N IESE O WIEZHT L LT, TNLHS b
FRENZEET, BEHREEE L THl-» TBLRE&EED—
Iz oW TER LIS L7,

FEHOERIE, 20024E4 A 5 H, el H ARESSHHS
KFEMERS (W) IS THEFRRE LTHELALZDOTH Y, 4iE
BIOTEAR LRI R IZOWT TR 7 7, B IS
HIEF HEMEBSRERAE A 1R BB L E 7.
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