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CT Diagnosis of Hyperdense Intracranial
Neoplasms: Review of the literature

Reiichi Ishikura", Kumiko Ando",

Satoru Tominaga", Norio Nakao'’,

Jouta Ikeda?, Yuriko Takemura?®
and Tsutomu Morikawa®

In contrast to typical astrocytic tumors that show hypo-
dense areas on computed tomographic images, some intrac-
ranial tumors show hyperdense areas on CT images. The major
reasons for hyperdensity on CT images are hypercellular
lesions, intratumoral calcification, and intratumoral
hemorrhage. Malignant lymphomas, germinomas, and
medulloblastomas show homogenous hyperdensity on CT
images because of their hypercellularity. Tumorous lesions
such as subependymal giant cell astrocytomas, oligo-
dendrogliomas, ependymomas, central neurocytomas,
craniopharyngiomas, and meningiomas often present with
hyperdense calcified lesions on CT images. Intratumoral
hemorrhage also causes hyperdensity on CT images, and is
often associated with metastatic brain tumors, glioblastomas,
pituitary adenomas, and rarely with any of the other intrac-
ranial tumors. Although magnetic resonance imaging is now
the major diagnostic tool for diseases of the central nervous
system, the first imaging studies for patients with neurologic
symptoms are still CT scans. Hyperdense areas on CT im-
ages are a clue to making an accurate diagnosis of intracra-
nial neoplasms.
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MRIDHE RN, BRIEBEORA I BT ACTOE /I
AL AL, EfEE 2RISR LB IR
I BEEBWL, FRE LTCTE VD OF—BH DT
WD ) B, BHDOCTIZBWTTE 575 &SI %
B AL L1, MRIOEGEE B2 ETH, 208D
BRDOAr V2= VEREICHDLE ) ZTOEETH 5.

PR 1 — M L ZCTIS TIRIR DU % 7R b DA% & Kh
TWBAH, ZHUTE S FEED R R ERE (SR ERIEE O
40%) ARV A 7R § 7200 T B, — )l CRIESFIEC IR E
BCTIZTHRPISE R L, B LBEI LHET, CTT
BRVTEETH L. ZDIID, FHIRIEAUFAY 7% 1F op b
FEMPENE, LR TEMREEME, R OE oLl
R 7% Z 2R NE, %‘ﬁﬂﬁﬂi HML A R W IR i
B, CTIZBI 2 IE5 0/ RIUEE LiZ LISENBHT A
ya ta’lﬁ%ﬁ iRty 50,

ZTARTIE, WEFHOCTICBIT 2 BRIUKICER
L HEZHETLELITEET 2 EHMEED S b, Bk
Wz k3 b 0 & FER BN L (Table 1), EAERICD
WSR2 MR %2 3 5. T 7-@WRIUE% R T IE R
BIZowTd—#bEEsi 5.
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1. B /i malignant lymphoma

HIHRARER DR FEM M ) ¥ IR DS 13
EAEDFERT ) VSEDB-cell type TH 52, JE5M:
Hﬁiﬂi%m.«i% T HO, HRERIZISO~T0LTEEIZPRS

. GFFEERALIZAGSE I, MR, MRS ORI T, CSFE
Hi%yb* TIHTHERLT WA Z L 25§29, IREOTHH
IZE 705> THIES A EIEIZ BT, BREEREY » o3
MEPBREIC LR S e v (Fig.1A).

[EIBRIZ ixperivascular space % 4~ LRI BT 5. F 7=
40%IZHRBUREE BB, 7 BRA~OEBEER)
NEEIHTHY, £ IIMENEEORL & 521 4,

MRS IR AR O%E 7S & 2 ot
%2,

CTTIXFESEMEENE ) >/ SJE 123045 D Lesn IR 7 i &
ZLOHL, WIS —TEEBLPAFRILIZEZD 5, B
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Table 1 Hyperdensity mass lesions on CT images

I. Hyperdensity area(HDA) due to high cellularity

A. Homogeneous
malignant lymphoma
germinoma
medulloblastoma
meningioma

B. Ring like
metastatic brain tumor

C. Inhomogeneous
glioblastoma
gliomatosis cerebri

Il. HDA due to calcification
A. Homogeneous
meningioma
B. Nodular
giant cell astrocytoma
oligodendroglioma
ependymoma
craniopharyngioma
central neurocytoma
meningioma
cavernous hemangioma
C Egg shell
aneurysm

11l. HDA due to hemorrhage
glioblastoma
metastatic brain tumor
pituitary adenoma
cavernous hemangioma
V. Miscellaneous
colloid cyst
Rathke's cleft cyst

FERH L ERIUETH 2 565%2/3, FRIUEEZRTH O
M1BEENRTWE, ERIUEOIRR & L TI3HiERE o
EHERLNTWAE, NEHDEIIES R, —MITEET
wﬁmm—nﬁﬁﬂ%%ﬁ%mgmy

JE SRR 2 BB IR 2 I IREE T b BAET % 25,
HIV G D ey IRE CORIEIT R (SN T
VWh, HIVIEGBE ZAHE L) o siEid i Ot &

-——‘
- / ' ..:.’. .. "

y.

. !‘ ﬁ.g%'

- TR % 529 2 48 —

Eld vl ah, IEWRBEREOREZIZSEEL
TR FEVETEYE) 2o & Bl o TV AY . g IEFEHC
T > kbgngmh Bk B o 70, Uil LI e,
toxoplasmosis & ORI % 294 59 (Fig.2).

2. [F3FfE germinoma

[V 2 i o0 LR ) 7 C TR R AN I H S A7 5 B I
WO TH 5, Bl Ridm <, LITLIETMERECZZ-
THRfERE L b &‘OTL{‘%”(]FigBA).

JESEERRIE S 02.3% % 18D, IFFEAERITEFETI0RIC
V=R 605, iF5EE u\ih\ FAREB, B B &G
g T, FOMHIZABNESDB5~10%IFAET 5279,
WK, HEEIEDS~10%ICA 5N, ZOHEEFRBIOKX
HEERDEME L R ) DT E T 29,

HRREEI I W two cell pattern DS TR DM E DB
BV & ANED) oRERHNRAE L TWwAY,

CTTId—Z2mlUgix 2 L, ¥—72M\HRRh R R
L5 (Fig3B). LIELITAEIKILZERES .

MRAREIZSE L E, R HIMTERE, K
HE, ARNERE 7 EAT RIS AT, TS IKRAIUEEE
B LAY — Rt LTI %000,

3. BEZFfE medulloblastoma

JLFIE NV D AN IR IS AFAE T B3 — e i B
ELTH SN (Fig4).

JE S PRI 2.7 % % G &, IFFSEHEIZS ~0i% THEEIE
1 L7EBRIZE W CNERIESE D17%) . IFREA & L Tid
N RS A5 % T, HEIUBNEE, /NEER, NN~
1955, s FANESL 8274 Y, Luschkafl %o TOMERIT
P NRCEERFEAEI325% ICA BN B D AIZE W
(desmoplastic medulloblastoma) ¥, JRIFfEEF L L H 2L
LIS R T

MR RME 2 ) v sERICU 7 ME A5 4 L 72T
FEd &), WHODH 5 Tid, MiEFNE (cerebral
5 I A A4 I 5 T R

neurocytoma) , % (primitive

-—-:aq

A B

Fig.1 A 56-year-old man with
| malignant lymphoma.

A: CT image shows homog-
enous hyperdense area in genu
of corpus callosum extending
bilaterally into the deep frontal
white matter.

B: After injection of contrast

medium, the lesion shows ho-
mogenous enhancement.

HAPBE &t 5559% fas
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Fig.2 A 36-year-old human immunodeficiency virus (HIV)-positive
man with malignant lymphoma.

CT image shows a hypodense mass with faint hyperdense rim in
the left putamen.

neuroectodermal tumor PNET) & & & (2 Ji5 Vi o I 452
(embryonal tumor) IZ5ME S LTV 52,

CTIZ TRV EEIUS A LT 2 & H% BRI LB
BETHD, WEHAKILIZI5~50%TH SN, MV E
60~80% 2R 5. I TILBNE— | BRa A R 2 ST
B0, INEERFEEBNIAE — (TR R 2 2T B 2 & A8
%b\ll}-l-ﬂ’

U NBFEEDT » MFIEETH 5 FKIE, SMTaE -
DFFUNZIR RIS & BB DOFAEES - HREATH 5.

4. FBZFEE glioblastoma

BIFRE @A — S5 5 2R TA5, —#ACTICTHE

FH114E3IA25H

WU % 7R3 & & H5H B (Fig.s).

RFETERIERED10% % 5 ®, IF584FHR1340 ~60/C D g
T, KEFIROFEBHEICA SN, HFICHTTEEE (34 %),
MIFHEE (25%) (2%, R ZE A LT LIE LIS RIS+
2),15)

MBI DA S IMBHEE L G SN TWIED,
MESEMIIE S F & REERL, MRBENE . S
PICERSE, i, HIMATED 5N 528,

CTRT RAIAY)— % k(g 2 B L T, b & SR o
RETIUEE 2L, AY—ITHERRE2 5. ERIUR
DR ITEERED R A <, MIEHEE DR & AT o 5
WEERHNZ7, SRR - oW CHESNHIm S %
<, MiTldd 2 HKEA TR E LT S h 354
b5,

%

Akt % & /-3 fE% (Table 2)

1. ZZRHEIEHE oligodendroglioma

ZERBEORBIIAIKILE, WHEDRKRIL L)
AR T B, T/ LIE UISTHET 2 ISR I ESE
OMEILERT. I OFEHIICTTHMEZ ) 2 b 0T
# % (Fig.6).

SRS 2.1 % % 5 8, IFFERII30~500%. 15
BRALIZ KM EER, $5IATEEORE THEORENSE
LIS LIS RE~NZET 5,

ARSI/ NI I E L TB Y, BHILEL
PREEICEET 5. BRMKE L ORES17%ICR S,
mixed gliomaDJEZEE & 5218,

CT T ZHSE B IE DER 1L EEH & iRV BRI % R,
LaL, alkit, BERi, SMREORMEC L) oke
LTIZ% { HNRAWIURE 2T 5,

FAIRAGECTTO% - R o n, LRI ARIL, EE
PITIZRER - BERIRETIRI LA v, BEEAE Derosionl 204
T, WERIAFEIET 2RISR TR A SO L T 219,

p———y

Fig.%4 An 18-year-old
man with pineal germi-
noma.

A: CT image shows a
hyperdense mass with
calcification in the pineal
region. Also note the di-
lated ventricular system
and the suggestion of a
hyperdense rim extend-
ing along the ventricular
wall.

B: Primary pineal mass
and disseminated le-
sions are all enhanced
homogenously by con-
trast medium.
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Table 2 Intracranial neoplasms with calcifications

(Modified from Mitomo')

Intra-axial neoplasms

oligodendroglioma 50%
ependymoma 15-30%
astrocytoma 10-15%
pineal tumor 60-70%
lipomal 90%
choroid plexus papilloma 30%
central neurocytoma 50%
subependymal giant cell astrocytoma 88%
Extra-axial neoplasms

craniopharyngioma 50-90%
meningioma 25%
chordoma 70%
chondroma 100%
IEERIERE LI LIZRES 45, #9E, HiLixd i, 23D

FEBICHERIRA R 61D ﬁff"ﬁb‘%ﬁ?)?ﬁ ?’7'«‘. EHEOR N
anaplastic oligodendroglioma Tl sAN AT W E[a) A 52,
2. BHZ=E L4%fE ependymoma

g EANEI IS BE L2 S8 A3 B b & Bl & 1 ) i
TH 5 (Fig.7).

JEFEVERRAE RS D 1.9% % 5%, /NED S HFER N5
L, ¥ FFD60%, 7> M EA40%THE. T M T
HEIZARICE C, BVIRE N D O B ~Ebe ik 1o RS
4. LiFLidMagandiefl, LuschkaflL7 5 ftli~ER$ 5,
77 b EREIEERANIE L, ELEMEEAREI S
L) e b o,

CTHTIR, f;tflﬂ;,} FEHEEFITED S BRI T, ERTHrL
R — e BRI R & 2T 5. AIRIEIZ50% 126 5F
L, HAZD 0)73 22 FERLSFBREECTRONL D, §F

--q

Fig.4 A 1-day-old man neonate with medulloblastoma.
CT image shows a hyperdense mass in the cerebellar vermis
invading into the 1Vth ventricle and right cerebellar hemisphere.

6

BCTREMT —

I % S 2 IR —

27 v BIRETE I | RS
Rohns.

EAZT » N FINERRE TR ERER S
LS 7503, 7 o b ECIZBEENE, PNET & O&HNIX LiE
LISHEETH 55,

3. IEFERMEHBEEE central neurocytoma

IE AR AR A E (4 2 OAFFERBALIZIF B S D,
B L BT L DR L, EEIMERER 7
1, FINREIEE, BERENICRE L T 5 (Fig.8).
WFsEEimZ20~-30M%, BHEIR

, LR &),

NS 00.3% % 58,

‘t' : Sind : ‘
a “y S |
[ I
| L

Fig.5 A 61-year-old man with left parietal glioblastoma.
Left parietal mass with intratumoral hemorrhage and ne-
crosis shows mixed density on CT image.

;-ll||'
=
: ..:‘Sgi ! I 1 .
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Fig.6 A 76-year-old man with oligodendroglioma.

CT image shows a left frontal mass with small calcification and
cysts that are peripheral at the location. Erosion of the left fron-
tal bone and enlargement of the CSF space around the tumor
are also noted.

HARERSE £559% 45
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Fig.7 A 14-year-old boy with ependymoma.
CT image shows a large left frontal mass with calcification
and cysts. The solid portion of the tumor shows slight hyper-
density. At operation the mass was found to arise from the
ventricular wall.

,ﬁj%b V24

B T ZZEHEBNE & Bl o ML o B 5l % 3960
TE 2 Wi L2 U3 SR ARk R BT L mTﬂﬂ?ﬂiﬁﬁ»ﬂFﬁﬁﬁ‘dﬁ?‘cf%
2225

CTRT I EEEIBERBPURE R L, ERICTELS
PEEMRRE TS, ERTHEICRIK L2 % A
DB, WTRLNENLDOVELET L0 L,
F FANEE ORI L A 520 BRI RN RO 5,

WEBEMNICHE L Twa 5, EERNEEDD 0L
HINTWE® | R RN ENSEL: L 1ZIZEETH S
75, BEERIRYD LB S {, TEEPIT LA 2w,
4. BEFERE meningioma

TR X CT_E 35 S I Callige i 28— 7 B Us <,

HZAPALERED (Fig9). &R TIIY—2HE0adhE g 5 w%

JFFE LRGBS D 15~20% % (5, 205D LHEICE
<, WOH L2 6 EZIZTHIAT 505, FRHoME
b, SEIEER, EEOIRER, KAk, BT > MZE 2,

CTTOMBGIIE CMRICHE L7z, WG, ik
WERIURT, ¥—%iiVIEMsh R E A 5. CTOWIUEIC
M RE, MRS, SCRRELER, RRRLAR, MREPIREE
EOWBERVFEEL TWEY, FEED80%% L 5
meningotheliomatous type, fibrous type, transitional typelZ
R OMBEAE N AAET ARG R L, FRRORER M
BIR 2 W{EZ/RT S DAL,

CT TEM U 7 /R4 b @ Zxanthomatous meningioma,
microcystic meningioma S ILEBHIHG 72 b DATE 3033

AFRAEDEEIZ S T SET, RO DS, Vo7
K, EHEEKILEEb0FTALNE, LIFLITETS
PR (2 B OB IEE (hyperosteosis) % 1 .
5. EBEIFEERE craniopharyngioma

EUFENIES D3 ~5% % (8 5 8k FEES T, /NERI &

:ﬁr

=

EREIT4E3IH 258

fit 6 % 109

"'--- -."
l..._-l‘.‘

Fig.8 A 23-year-old woman with central neurocytoma.
CT image shows an intraventricular mass attached to the
right lateral ventricular wall with punctate calcified lesions
and multiple small cysts.

D

Fig.9 An 84-year-old woman with falcine meningioma.
CT image shows a hyperdense mass with curvilinear cal-
cification arising from the frontal falx. Hypodense edema
is noted in the frontal white matter.

FAERNZA L NS, FIRMLIZEEEIRIUZ ) > ZRT/NEH
DF90%, BABIO#S50% TR EN S,

FEBA I % £ 5 fE75

. EREMERNAEE metastatic brain tumor
AHNHE&,@IO“”IS% L&, 50~60fCI2% . IMiTHEdE
BT LA LT, WREOL IR EIIRE O 1 Sk 5

4
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ERIZ% {5, 30% THHET 5. FUISIESILHHE (50%),
FULE(12%), THLEHE (14%) 2% 29,
CTIZTWINOWIES LH LD 55, BE, B, K
T L, EEAEL CERRIERIUREETSZ L
L% HMAFEDE S HBLL TWa & SN TW5BE¥, 2cm
PLED b OTIEALLESER TN % 725, FRE Zring R4
BRERD LY, FIRKIGIEZ DRV, % IZ#Ehzs 5.
TESFPIH MIEHEE LRz, EvEREIE, B, Wi, B
HEH B OIEFEIZ% (Fig.104) . IR & LTI S lEgmm
HFLeoMEROKT S, EHAMROMERE, #EL L
PS5 LTWwBEEZLNRTVED,
¢m:¢zﬁémwcm\ SHFEE PO ORLES, LIZLITES
FROFEIRCFEHT B 720, IBHRIEED ) A 7 5% 5 BHET
IR I OENZENI IS SIEICE 2L DNETH 5.
bz THREER L 7SS O lE g <1 7 5
P2 1A TCT LR Sz /Rm L, Mz o Nz 7 i
RSN ASR &z, F 7 4 BICRERE T ILAE, A%
FWIMEZ EMEDBEENNDERZ > Tz, Thi
EBFEOL K HPFHELEL AL, MLk TnaZ
Lo TS E#EZHN5% (Fig. 10B).
JEFEMERE H AR CIRIBFEZIZLHE LT, WTh
b AERA 2 Lidd 2B ENTH S (Fig.5).
2. TE{FBREE pituitary adenoma
THEARRIE L EREREOM10% T Lo, RAIZE . 8
WIER - DELIEE LOTREOIEETH LAY, H
Mmiz kv 2 ii’i&ﬂ@aﬁ%"ﬁ‘%@lﬁk%i Ca&, 2WURURE,
%UJ WEsE, SRS, BIREE, TEARERTZ2EO
DL THEGFENERET LI ENHET, JFi27a7 s+
"7 ﬁ:ill@%f HENEW, /2, JOEs) ST ks
OBRFEIZHRIMA L VLT 5D H 5,
CTTIINESH I IEE & SR 2 /R 37748, Hinfis Lif

LIS =R —% L, 8T 5 (Fig.11).

e FRLIAR R

EAREARE giant intracranial aneurysm

BhRIE 25mmEl_ED b 0 % EKIREIRE, 6cmld Lo
BERBIRE SBERKBIIRE & EX SN T2, 2Bk
FD3~13% % 5 5. IFFEMTIZARBIIR S, HhAcHE)
Ik, BRECBIIRER TdH 2.

ERHMEIIRIR SN oI, i, BIREEOSMEL, H
JRAGZ & D #dE 2 mifgRt R A 2L, LiITLIETEREERES
WHNSENE & OEERN % S 5.

CTTIXREEE T OBIRM MM, FRIUROMmE, 8
E?ZFé?%%@iblﬂrﬁwﬁﬁlﬁﬂﬁ S5 OBIIREE D LI A
FRIRICA SN, #EEICT, L& DG lEEshs
(target sign) ¥ (Fig. 12'_ .

2. BiRIRMENE cavernous angioma
AR A ER,  sinusoid BED M FEA TR L=
—HOMEHFHTH S, Wi, MR LEEY Kk
&, NEIE S F SR omi, sFE i, HKE
i, FEEIZAT YT ik L gliosisATA B B2
(Fig.13A, B).

FEEERALE T~ F EIEEE TS, 77 TS TH
B, EREDBO~S50% R 5N DL, —AFIZRESNS
ST RET HLENSH L. B BEIEREOKIIIIZCT X
N b MRI T2 5 {2 AEENL TV B4,

CTIZTHIR DB VR % 2 L, i, mi, AKX
b & B L TWh, &I TR+ 4 5 75,
El{RLALVWI ELH B,

BRE2T 6N Z eSS, MILTHIEL7RERT

I, MRITTH IMAED & LA & U FAi7 THpfR S i AT

D&

| g

Fig.10 A 60-year-old man with metastatic brain tumor from hepuatocelluldr carcinoma.
A: Initial CT image shows a hyperdense mass with peripheral edema in the right occipital region.
B: Seven days after the first examination the patient presented with sudden onset of coma. The CT image shows an intratumoral hemor-

rhage extending into the ventricular system.

8
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Fig.12 A 76-
year-old man with
giant aneurysm of
' the azygos ante-
rior cerebral ar-
tery.
Contrast enhan-
ced CT image
shows a giant
hyperdense mass
with central and
peripheral ring
enhancement.
‘ I This is called "tar-
- get sign."

Fig.11 A 44-year-old woman with intratumoral hemor-
rhage from pituitary adenoma.

CT image shows a mixed density mass of the pituitary fossa
with suprasellar extension. Intratumoral hemorrhage forms
a fluid-fluid level inside the tumor.

|Illlll|l

(A)

(B)

Fig.13 A 76-year-old woman with multiple cavernous angiornas.

A: CT image shows a small hyperdense area in the right frontal subcortical region.

B: T2-weighted MRI image of the same patient shows multiple signal voids, suggestive of multiple occult venous malformations.

RSN A 8a b H A, WEMEERSET, EiElL, A -0, CTICBWTEEDN T AR NS 7205 Tl
OHIMATRIE L TW A& iR EoOffErZ 2 5 WEA ), BEBIZBITACTOIMEE FOEH &
WBEATE B4 EHICHIELTB L I L, HESZHIFCTOCTORER I

DORTE LT, MRIOBRIZL DR LEHEZ D,
ASENHEE D% IR, Y ($ 2 R4 s % i

bW ) _ g
- MRARFz7zE, CTIC TR % R i 5B £ USEbEE S
i %fﬁm,uf&a)uaw [ EMRIZSHLLDRES Tl d 555, MRI REHEE LT D TV 0D, RSP L THHEEE
DEAL L HIZFORREENBMIAE D35 2T WO HEBEIZET TIEEWTH 5,

FHC14E3 H25 9
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