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7z Abe]l A|Aked AF-S- 451, Gd-DTPA(Magnevist 0.1
mmol / kg of body weight, IV) 9337} 3ql T1 7}x<3
Aol EAk AlAY, A ARS Agit) AA HF MRS %
H Y-S AFE3te] 24 FUA 3mm FA L T1 % T2
72 A A A 23T T1 73z AlAF " SAANS o
gt = CTE AHleA] 2dd 9 235 SAtGgAS o
3z, 109 3R} A= H 2l A EZZGALE AASEA
o}

MR &7 FF] 533 X 4 z27], T4 3
A, MR A3 7}t E, 459 75, €8, TN 32 ¢
AL F5, HeEe AE, 2EAEe] # 2y o}l hernia-
tion)¢} 2357 73 Fol da& A3kt =3 HA

a
Fig. 1. Classical medulloblastoma (10-year-old girl).

G g mpE Foe] Moo el okns] s TN

7 o] 917, mep, A% ol hal B
7+ adolugich ¥ CT 27 %
) wokg asld] AL ssich

ot
oty
lo
o
d
){U
b

Z o

ZFoFso H 77]= 41 X 36 X 39cm o, =%
(vermis)ol|A] 174 (8}4:14, A :3), = AxiL

(cerebellopontine angle)ellA] 14|17} #A= ¢l =], =5
o e 174F 3dl= % $4% 7 (middle cerebellar
peduncle)S 3 3ksitt. 1845 4ol 4] F= o] kA AA

(o]

a. T1-weighted axial image shows midline solid mass of intermediate signal intensity in the vermis and crescent shape of
hyposignal intensity similar to that of CSF signal at the periphery of the mass(arrows).

b. T2-weighted axial image shows predominantly hyperintense mass relative to white matter.

c. Gd-DTPA enhanced axial image shows moderate contrast enhancement in a heterogeneous pattern.

Fig. 2. Desmoplastic medulloblastoma (6-month-old male infant).

a, b. Axial T1- and T2-weighted images demonstrate an ill-defined vermian mass(M) with isointense signal intensity relative to
cerebellar parenchyma.
c. Contrast enhanced sagittal image shows a lobulated mass with multiple ring enhancement.
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™

= — 01;
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. = T

0.
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57 & A
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3
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oA oJ2 o] AAA A33E Bk FUFH FEFELS
801 (44.4%) ol 4] Bol=d] % w1k g Egl 7, 8ol (44,
4%)°] 2¥AE d2ole FAF I HFFL 169
(88.9%) A ®d+=dl, 57 A 2] (frontal horn diam-
eter)E k= AT 72 (bifrontal diameter) 2 v
Al z7] ®|4=(VSI ; ventricular size index)el w2 EFA¢
Z5 % (moderate) o]Ate] 13d¢daz, o] 11adlol|A] A
F9 L sutstdch FF T4 ZF 2 (crescent)
Tofe], WALy e AFREE Hol: FHo| 129
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2 Ao A FEE S, 2 Aol o F-E-(104])o] FFe]
7Hg 2 9 Aol Aut o2 By o, Fofo] Al
A T AAE e BokE Bol7| = st ch(Fig.
la).

ZoFe] HHFAE 2 Mol 114](61.1%) A &3

e 2
0, et rr ol
fo g I

0

Fig. 3. Unusual location in Rt cerebel-
lopontine angle (22-year-old female).

a. Low signal intensity of solid and per-
ipherally cystic mass is visualized in Rt
cerebellopontine angle on T1-weighted
axial image, extending to Rt internal
auditory canal(arrowheads).

b, c. Gd-DTPA enhanced axial and coronal
images show homogeneous enhancement
of solid portion. Rt. internal auditory ca-
nal(arrowheads) and tentorium(black arr-
ows) are highly enhanced due to tumor in-
vasion(surgically proven).

Fig. 4. Diffuse gyral dissemination (4-
year-old boy). Contrast enhanced axial
image reveals strongly enhanced vermian
mass and whirl-like pattern of diffuse gy-
ral enhancement due to CSF seeding in
the posterior fossa, which was not seen
on precontrast MR study.
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e, A 6¢l, A5 26, FAZ R A5
7397} 3¢l 9 a1, ¥ 4] AFE 37 o)A
€ @steh. FAZ Aol g Bal 9 Fell=
AR EH(7e), AFsE A (5),
: ) % w|RkA 3] (gyrus) 23573 (1])
(Fig. 4) 5] slglch =3 5919 H37hy o] el o
9] Aehy 277 (3¢ (Fig. 5), 54 TH(central canal)
274 (24]) (Fig. 6), A= = (1) (Fig. 7) ¢} 224 &

x13 2] o=t (leptomeninges) 3 F7H(1d]) 5ol AN

% (infun-

Sa% 1020004 204
g we u9E 4rﬂow AolE A% 5 slnz, A
A 23 MR 7kl gael ™ 109% 19 199 +
Az Akl A A7 Mol HAT 5 A Th 2 ATl
Aol A EAA S} A5 MRS A6 AT A
elslid, MR 224 2570 2ol7h i 2

3L o1 5% 19xbe] A% A LR bl A
Holgich. =& 544 | MRelA T Hel7k 913l

Aut %% A4 H3E MRolA H5e7y Ho)E ngd
b= 2901 A%, %% A =¥ MR ¥ $%% 33 MRe|

LS

FoMA LFe TR} s
velum) =+ A 43 A17] (roof of the fourth ventricle) ol
A A Bto] AR v A kel Rlehs AA] A7 o]l
d4 T4 dFo R AofeA] B TN} T
9] 33%, AA FAZIN FFel oF 25%F AA”RH(1-3).
o] FoF] CTAZAL ZA 7 & A A3 28 % (hyper-
dense)o] ™ Z_E:g] FJZ7}S Hole 4y FolR
A=, 799 ¥ H5ES Fuksla, 3 Ae A
o HlErt & AR 4A drh(6-9).

?0}*112%‘—4 MR S RRARTE= gEab S LR R R A ]
gk Meyers 5(1)9] ®iref] w2, T1 77234 F
Fo| AZAEE 96%A A WA o) nlste] YL 4%7}
ke, FAs = F 2 Al A 96% 4 =3 4%7F 3
stow, T2 7¢zF Aol A& 87%el A 3 13% = EA
Aok shddl, o] A= B A7 AH F TL T2 4=
el Ae) NEAEe] st Aol B, IAbE
= 7FE3A) 7% 61129 43 L& 2137k %9) 389%
o] ZA3 AT TS Bl B AF Ao} ekrle] x}o]

o

H (inferior medullary

2 ofy

o

=]
1754

Fig. 5. Extramedullary intradural small nodules (4-year-old boy). Multiple enhancing nodules are demonstrated along the nerve
roots of cauda equina on the postcontrast sagittal scan(arrowheads).

Fig. 6. Central canal nodule (4-year-old boy). A small central canal nodule within syringomyelia is seen at the level of C7 body
on T2-weighted sagittal image(black arrow).
Fig. 7. Intradural masses (7-year-old girl). Postcontrast sagittal image shows enhancing, large intradural masses at the levels of
C1-2 and C6-7.
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MR Findings of Medulloblastomas and the Significance of
Contrast Enhanced MR of Brain and Spine for the Staging

Jae Joon Chung, M.D., Dong Ik Kim, M.D., Jung Ho Suh, M.D.?,
Tae Sub Chung, M.D., Yeon Hee Lee, M.D.

Department of Diagnostic Radiology, College of Medicine, Yonsei University
" Department of Diagnostic Radiology, College of Medicine, Ajou University

Purpose: The purposes of this study were to analyze the MR findings of medulloblastoma, and to evaluate
the subarachnoid dissemination and the significance of contrast enhanced MR of brain and spine for tumor
staging.

Materials and Methods: The preoperative brain MR studies of 18 patients (9 males, 9 females ; mean age,
9.4 years) with surgically proved medulloblastomas were retrospectively reviewed to characterize these
neoplasms with regard to their location, size, MR signal intensity, appearance after contrast enhancement,
presence of cyst and necrosis, subarachnoid dissemination, and other associated findings. In 14 patients
postoperative spine MR studies were evaluated for staging and therapeutic planning.

Results: The most frequent location of medulloblastoma was the inferior vermis and the mean tumor size

was 4.1 X 3.6 X 3.9 cm. On T1-weighted image, medulloblastomas generally had low to intermediate signal,
‘ predominantly hypointense relative to white matter. On T2-weighted image, medulloblastomas showed moder-

ately high signal, hyperintense relative to white matter. Inhomogeneous contrast enhancement was
‘ demonstrated in 13 patients(72.2%) after injection of gadopentetate dimeglumine(Gadolinium). Cyst and

necrosis within the tumor were visualized in 15 patients(83.3%). Subarachnoid disseminations of
| medulloblastomas were noted in 11 patients(61.1%), of which 6 demonstrated intracranial and 2 intraspinal dis-
[ semination. Three had both intracranial and intraspinal dissemination. In nine cases with intracranial lesions,

there were intraparenchymal mass formation(7), subarachnoid nodules(5), infundibular lesions(2) and diffuse
gyral enhancement(1). In five cases with intraspinal lesions, there were extramedullary intradural small
nodules(3), central canal nodules(2), intradural masses(1) and fine nodular and sheet-like leptomeningeal en-
hancement(1). Other associated findings included intratumoral hemorrhage(11.1%), peritumoral edema(44.4%),
tonsillar herniation(44.4%), hydrocephalus(88.9%) and calcification(44.4%).

Conclusion: Medulloblastomas revealed low to intermediate signal intensity on T1-weighted image and in-
termediate to moderately high signal intensity on T2-weighted image, relative to cerebellar white matter.
Medulloblastomas were solid tumors with cystic necrosis, which showed inhomogeneous enhancement and
subarachnoid disseminations to the intracranial and intraspinal spaces after Gd-DTPA enhancement.
Gd-enhanced MR of brain and spine was an useful diagnostic modality in preoperative diagnosis and in staging
of postoperative cases of medulloblastomas, which was superior to postcontrast CT or precontrast MR.

Index Words : Brain neoplasms, MRI
Brain neoplasms, posterior fossa
Brain neoplasms, metastasis

Spine MR studies
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