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Spread of Edema with Brain Tumors
—A Clinical CT Study—
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Cerebral edema associated with brain tumors is visualized on CT as a hypodensity lesion involving
mainly the white matter. The detailed features of its evolution were investigated in a review of CT
examinations performed on 56 patients with brain tumors, with the following results.

1. The susceptibility to edema varied according to the types of fibers. Association fibers were more
sensitive to edema than projection and commissural fibers,

2. The edema had a characteristic of spreading along not only the association fibers but also the
projection and commissural fibers.

3. The spread of edema along the association fibers was interupted in sites of convergence of the
fibers such as the external capsule and just beneath the central sulcus in the certrum semiovale.

4. In some cases with intra-axial tumors, the edema extended mainly in the projection and
commissural fibers considered to be more resistant to it. For example, in cases with parietal and
temporal intra-axial tumors, the posterior limb of the internal capsule was often more edematous than the
external capsule.

5. The edema associated with meningioma had a characteristic of spreading mainly along the
association fibers. When situated close to the corpus callosum, however, the commissural fibers were
also involved. Edema extending mainly in the internal capsule, thus, was rarely observed in meningioma.

6. There was unique pattern of spread of edema in frontal tumors, which differentiated their CT
pattern. Therefore, the location of the tumor could be correctly diagnosed by the pattern of the edema
extension, even near the central sulcus or in the operculum region.
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Table 1 Site of brain tumors

type of tumors No. of

tumor site

glioma metastasis meningioma ~ ©aSes
frontal 11 8 5 24
parietal 2 1 1 4
temporal 6 1 8 15
occipital 1 - 4 5
*others 5 o 3 &
total 25 10 21 56

*Others include 3 gliomas at basal ganglia, ? gliomas
at corpus callosum, 2 meningiomnas in lateral ventricle
and a falcotentorial meningioma,

Table 2 Incidence of edema extension in
white matter (56 patients)

centrum semiovale 40(71%)
external capsule 28(50%)
internal capsule 21(38%)
corpus callosum 11(20%)

Table & Tumor site and distribution of edema in
centrum semiovale

part of centrum semiovale

tumor site ; total
anterior  posterior all

frontal 10 — 5 15

parietal —_ 2 1 3

temporal 1 3 1 5

occipital = — 1 1

others — 2 2 4
total 11 7 10 28
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Table 4 Tumor site and edema extension in
external capsule

BOFALEDE1IFDORT, ZOFOHEIAE
EEMEREFERAPEL TR,

NALEARTLR- TFEOERYIEET S &,
NODBICFEI AL DIX6HITHD, W
O INFEEORER Ll -7z, AEico
ZIREOLER LI EESNIE, 6 Fldh 5 P ETEESE
FHEABEBLbOTHY, flio 1 FIERRRITETO
HEBETH -, FEIE MEE REEOHE
B 1% oo,

A EEE D B & i 2UERI A i h 34D
b IEEE - Tiedd, 2o b §HITIIRA
W ERHLEENBE SR, AT
CERWEELTRED bhic0lliz : A B
WTTH Y, BEFoXEIE, FHEEN,SAUIIEEC
(783 HREMIES 6 #1 GAEEDWERHE, &
MERMEESE A 1, MISEATNOMERE, miik
BESE & 1 4l, QISR OMEBE 2 41D &,
WAL FHET 5 15 ERBOWREBIE) 1
KBNC &I, o 1 FERREIESOMEE E T,

Table 5 Tumor site and edema extension in
internal capsule

part of external capsule No. of

part of internal capsule

tumor site . No. of
anterior middle  posterior =l tumor site . verior — posterior cases
limb BEN limb
frontal 8 5 4 10
parietal 1 _ 9 9 frontal 3 1 2 3
temporal 4 6 11 11 parietal —_ - 2 2
occipital _ _ _ 0 temporal 1 s 12 12
Sthers 9 1 4 5 occipital — = = 0
others 1 — 3 4
total 15 12 21 28
total 5 1 19 21
Table 6 Edema distribution with frontal tomors
Edema Nature of mass glioma  metastasis meningioma total
distribution (No. of cases) (5 ) (3g) (15)
centrum — anterior 5 T 3 15
semiovale - posterior 1 2 2 5
ternporal white matter 2 2 0 4
— anterior limb 2 1 0 3
internal -
capsule ﬂ{ genu 1 0 0 1
— posterior limb 1 1 i] 2
— anterior 3 2 2 7
e A{— middle 2 2 2 6
— posterior 2 1 1 4
ARFN624E 3 250 (23)
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Table 7 Edema distribution with temporal tumors

Edema Nature of mass

glioma

metastasis menina%ioma total
(e} (

distribution (No. of cases) (6) (15)
centrum _E anterior 1 0 1 2
semiovale posterior 0 1 4 5
white matter of the frontal base 1 0 5 6
. anterior limb 1 0 0 1
i ~E genu 0 0 0 0
posterior limb 4 1 8 13
' anterior 1 0 4 5
externa .

capsule ~E middle 1 0 6 7
posterior 4 1 8 13

internal external
capsule > capsule 8 1 0 o

*This indicates that the internal capsule is more edematous than the external capsule.
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Fig. 1 (Case 1) Metastatic brain tumor in the
frontal operculum. Edema. is dernonstrated main-
ly in the anterior portion of the centrum
semiovale, and displays a sharply defined bound-
ary from surrounding white matter. This in-
dicates that projection fibers from the precentral
cortex are resistive to edema extension. All parts
of the external capsule, and both the anteior and
posterior limbs of the internal capsule are
involved. The edema appears to spread along the
association fibers, and the anterior thalamic and
superior thalamic radiations.

HEFI624E 3 A25H (25)
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Fig., 2A Fig. 2C

Fig. 2 (Case 2) Parietal metastatic tumor. The
edema extends more extensively into the poste-
rior limb of the internal capsule as compared to
the external capsule. The splenium of the corpus
callosum is also involved. The edema appears to
spread mainly along the projection and commis-
sural fibers.
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Fig. 3C

Fig, 3 (Case 3) Anterior temporal glioma. There
is more abundant edema in the internal capsule
as compared to the external capsule. The edema
seems to extend along the projection fibers rather
than the association fibers.

Fig. 3B

BEF624E 3 A258 (27)
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Fig, 4B

Fig. 4 (Case 4) Falx meningioma. Edema is
shown in the bilateral frontal white matter. The
genu of the corpus callosum adjacent to tumor is
also involved.

(28) HAERE:E #4758 F35
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Fig. 5 (Case 5) Sphenoid ridge meningioma. ——
Edema is seen in the white matter of the frontal ...
base and the temporal lobe. The external capsule ====

and the posterior limb of the internal capsule are
also involved, but there is no edema extension to Fig, 6A

superior portion of the frontal lobe. Edema
appears to spread along the uncinate and inferior "--....‘
# | TR
 ciil e\
a | o
. - a\‘. ‘|

occipitofrontal fasciculus and other association
fibers.
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Fig. 6C

Fig. 6 (Case 6) Glioma of the posterior inferior
portion of the putamen. Edema spread is essen-
tially limited to the projection fibers.
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Fig, 7B

Fig, 7 (Case T) Glioma of the corpus callosurn.
The body of the corpus callosum is swollen with
edema, but extension to the contralateral hemi-
sphere is not present.

BAEREE F4TE HIF
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superior occipitofrontal  ©"9uIUM
fasciculus

superior longitudinal fasciculus

— commissural fibers
(corpus callosum)

J——projection fibers

(internal capsule)
inferior occipitofrontal

fasciculus

./ —external capsule
T——claustrum
uncinate fasciculus =

putamen caudate(head)
globus pallidus

lateral ventricle
(anterior horn)

Fig, 8 A coronal brain section demonstrates the position of the major long
association bundles in left side and illustrates the origin and termination of the
projection and commissural fibers in right side. (Modified from Correlative
Anatomy of the Nervous System!'?)

anterior thalamic radiations

claustrum

—external capsule

putamen \

|
corticorubral and
corticotegmental radiations
auditory radiations

occipitotemporoparieto-

"“‘*:_._.__,_- pontine tracts
posterior thalamic/

radiations

\visual radiations

corticobulbar and
sensory radiations

corticospinal _
radiations

thalamus

superior thalamic
radiations

Fig, 9 A diagram to show the location of the fiber bundles that pass through the

internal capsule. (Modified from Correlative Anatomy of the Nervous
System'®)

FRAI624F 3 A25H (31)
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